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What do these pictures have in common?
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Agenda

Overview of monitoring in Amazon RDS 

SQL performance analysis demo using Amazon RDS Performance Insights

ML-powered diagnostics with Amazon DevOps Guru for Amazon RDS  

Autodesk success story

Q&A
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Amazon Relational Database Service (RDS)

Spend time innovating and building new apps, 
not managing infrastructure

A  F U L L Y  M A N A G E D  R E L A T I O N A L  D A T A B A S E  S E R V I C E

Automatic failover

Backup and recovery

Isolation and security

Industry compliance

Push-button scaling

Automated patching 

and upgrades

Advanced monitoring

Routine maintenance

You AWS

Schema design 

Query construction 

Query optimization

Postgres, PostgreSQL and the Slonik Logo are trademarks or registered trademarks 

of the PostgreSQL Community Association of Canada, and used with their permission.

Microsoft

SQL Server ORACLE
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Instance Operating system Database engine

Overview of monitoring in Amazon RDS

Amazon RDS 

Enhanced Monitoring
Amazon RDS 

Performance Insights

Amazon 

CloudWatch

DevOps Guru 

for Amazon RDS
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Monitoring Amazon RDS metrics 
with CloudWatch

Metrics retention and resolution

<1 minute, for 3 hours

1 minute, for 15 days

5 minutes, for 63 days 

1 hour, for 15 months 
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CloudWatch alarms

Can perform actions

Simple and intuitive wizard

Threshold types

Static 

Dynamic (machine learning)
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Monitoring the Amazon RDS OS 
with Enhanced Monitoring

Granular OS monitoring (e.g., process list, physical devices, swap activity)

Gathers data via a local agent on the DB instance

Default retention period: 30 days
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Amazon RDS Performance Insights 
increases productivity

Measures database load 
over time

Easy to identify 
database bottlenecks

Available for all Amazon RDS 
database engines

Integrated and fully managed
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What is database load?

Exposed as average active sessions

We sample every second; for each active session, we collect:

SQL

State: CPU, I/O, lock, commit log wait, and more

Additional dimensions (e.g., hosts,  users)

Central metric for Performance Insights
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Performance Insights sampling is like a film
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Queries running often (Likely sampled)

Fast query, runs rarely (May miss sample)

Slow query (Very likely sampled)

User 1

User 2

User 3

Time

Performance Insights sampling
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Average active sessions load graph

User 1

User 2

User 3

User 4

Average active sessions

=

1

2

3

4

Time
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Active sessions state

Time

CPU I/O Lock

idleidle idle idle

Query 1 Query 2 Query 3
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Interpreting average active sessions

Average active sessions ~= 0

Database idle

Average active sessions < 1

No major blocks

Average active sessions < # of CPUs

CPU available

Average active sessions > # of CPUs

Possible bottlenecks
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Also useful for rightsizing

If CPU load < # of vCPUs      probably oversized

If CPU load > # of vCPUs      probably undersized

Max CPU: 2
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Multi-dimensional analysis

If CPU load much less than number of vCPU, then oversized
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Demo steps

Precreated

Employees table with 1 million rows

Benchmark #1

Randomly select employees by “name” column and update salaries

Benchmark #2

Randomly select employees by “id” column and update salaries

Final step

Investigate database load in Performance Insights
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Demo summary – What have we learned?

Run #1 – 100% CPU utilization, 7 transactions per second

Run #2 – 90% CPU utilization, 800+ transactions per second

Wait events – could indicate root cause of performance bottleneck

Execution #1
HR.Update_By_Name

Execution #2
HR.Update_By_ID

Run #1
HR.Update_By_Name

Run #2
HR.Update_By_ID
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DevOps Guru for RDS

A machine learning (ML)–powered capability for Amazon RDS that 

automatically detects and diagnoses database performance and operational 

issues so you can resolve bottlenecks in minutes rather than days
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Example: Table contention

UPDATE inventory

SET available_items = available_items-1

WHERE item_id = :item;

When looking at CPU utilization in CloudWatch, everything looks fine …
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DevOps Guru for RDS looks at the bigger picture
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DevOps Guru for RDS –
Analysis and recommendations
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We believe a better world can be 

designed and made for all
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Our industries

Architecture, engineering, and construction

Manufacturing

Media and entertainment
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Greener buildings

Cleaner cars

Smarter factories

Bigger blockbusters
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Design Plan Build Operate

Shared data
Models · Drawings · Issues · Specifications · RFIs · Cost · Assets · As-Builts 

· Photos · Video​

Insight Dashboards · Reports · Construction IQ · Data Connector​

Network Builders Network
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AWS services used (20+)

Amazon S3Amazon RDS

Amazon 

ElastiCache

Amazon SQS

Amazon SNS

Amazon VPC

Elastic Load 

Balancing (ELB)

Amazon ECS
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Amazon RDS

Schedule

Submittals

RFIs

.

.

.

Real-time replication 

using AWS DMS

Amazon Aurora

Amazon 

Athena

Amazon S3 

data lake

Reports

Data connector

IQ and insights

Application N
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2010

Multiple 
acquisitions 

since

2015

Fully 
onboarded 

to AWS

2018

DevOps and 
DBA teams
ownership

2020

Dev teams 
infra 

ownership 

2021

Dev teams 
DB 

ownership

Digital transformation timeline
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Amazon RDS for PostgreSQL incident

Storage
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Potential business impact

• Service degradation

• API outage

• Offline jobs failures
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Issue confirmed with additional data points

Health 

endpoint latency
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Remediation with Performance Insights
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AWS documentation to the rescue!
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work_mem parameter

• Default size: 4 MB 

• Specifies the amount of memory that the PostgreSQL engine uses for internal 
sort operations and hash tables before it writes to temporary disk files

• In cases where we have large JOIN statements with DISTINCT and/or ORDER 
BY, consider modifying its value

• Dynamic parameter; instance reboot is not required

• We decided to set its value to 50 MB
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Remediation using Performance Insights

SET work_mem = ‘50MB’ (via the Amazon RDS parameter group)

Storage drop stopped
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Impact on key Amazon RDS metrics

Storage freed Write IOPS decreased 
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Alternative options

• Increase storage, which results in more IOPS

• Move to provisioned IOPS

• SQL optimization/code changes
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Conclusions and key takeaways

• Ownership changes

• You build it, you own it

• Business impact
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Summary

• You can’t fix a performance problem that you can’t see

• Use the right tool for the right job

• Be proactive rather than reactive
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Thank you!

Please complete the session 
survey in the mobile app

Pini Dibask

pinidi@amazon.com

Gal Cohen

gal.cohen@autodesk.com


