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What is Amazon EBS?

Amazon Elastic Block Store (EBS) is an easy-to-

use, secure, high-performance, block-storage 

service designed for use with Amzon EC2. 

EBS is optimized for throughput and 

transaction-intensive workloads at any scale. 
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What is Amazon EBS? 

volumes

• Flexible 

API SDK AWS console

snapshots

HDD-backed volumes

SSD-backed volumes

io1gp2 io2gp3

st1 sc1
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Selecting Amazon EBS 
for performance and cost
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Best practices for optimizing Amazon EBS 
for performance

Select the right 

volume type for 

your workload

1 2 3

Select the right 

EC2 instance for 

your workload

If a mission-

critical workload, 

build for high 

availability
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Understand your mission

Databases Data and analytics Media File
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Understand your mission
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Select the right volume for your workload

HDDSSD

General-purpose

SSD

gp3 io2 Io2 Block 

Express

Provisioned IOPS

SSD

st1 sc1

Throughput-

optimized HDD 

Cold 

HDD

1
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Choosing the right volume type for your 
application

NoSQL databases

Transactional workloads, 

low-latency applications

Big data, analytics

Large datasets and 

large I/O sizes

File, reference data

Less-frequently 

accessed workloads with 

large, cold datasets

Cold 

HDD

(sc1) 

Throughput-optimized 

HDD  

(st1)

Provisioned IOPS 

SSD 

(io2)

Relational databases

I/O-intensive 

database applications

General-purpose

SSD 

(gp3)

Cassandra, 

MongoDB, CouchDB

Kafka, Splunk, Hadoop, 

data warehousing

Reference data, 

near-archive, low I/O

1

MySQL, SQL Server, 

PostgreSQL, SAP, Oracle
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Elastic volumes 
D Y N A M I C A L L Y  C H A N G E  V O L U M E  F E A T U R E S  T O  S U P P O R T  G R O W T H  A N D  C O N T R O L

SSD volume HDD volume

Increase/decrease 

provisioned IOPS

Increase volume size

1

Provision Amazon EBS for minimum 

required size and expand as needed. 

Maintenance is easy with zero 

downtime.
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EC2 instance selection2
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Choosing the right EC2 instance: 
Amazon EBS-optimized

Select the EC2 instance that has the right network, 

RAM, and CPU resources for your applications

Dedicated to Amazon EBS

1 500Mb/s ~ 62.5 MiB/s

4,000 16K IOPS

2TiB GP3 volume:

3,000 IOPS

125 MiB/s throughput

c4.large gp3

Dedicated to Amazon EBS

1 2 Gb/s ~ 250 MiB/s

16,000 16K IOPS

2TiB GP3 volume:

3,000 IOPS

125 MiB/s throughput

c4.4xlarge gp3

2
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Choosing the right EC2 instance: 
Amazon EBS-optimized burst

Dedicated to Amazon EBS

4,750 Mb/s ~ 594 MiB/s

20,000 16K IOPS

2TiB GP3 volume:

3,000 IOPS

125 MiB/s max throughput

c6g.large gp3

Dedicated to Amazon EBS

1 630 Mb/s ~79MiB/s

3,600 16K IOPS

2TiB GP3 volume:

3,000 IOPS

125 MiB/s max throughput

c6g.large gp3

2

30 minutes 

of burst
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Building for high availability3

Replicate across 

Availability Zones

Make periodic backups 

of your Amazon EBS 

volumes using 

Amazon EBS 

snapshots
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Other best practices

• Avoid RAID for redundancy

▪ RAID1 halves the Amazon EBS bandwidth

• Encrypt your data as needed

• Start small and increase volume size as needed
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Tools for optimizing 
performance and cost
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Tools for Amazon EBS optimization
G A I N  I N S I G H T S  I N T O  Y O U R  E B S  D E P L O Y M E N T

Use Amazon CloudWatch

metrics to gain insight into 

performance and utilization 

of Amazon EBS volumes

AWS Compute Optimizer

provides optimization 

recommendations for EC2 

instances and EBS volumes

AWS Trusted Advisor 

provides best practices in 

cost optimization, security,

performance, and fault tolerance
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Monitoring Amazon EBS 
performance with 
Amazon CloudWatch
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3 ways to understand your Amazon EBS 
performance

Monitor at the 

individual volume 

level

1 2 3

Monitor volume 

performance at the 

Amazon EC2 instance level

Monitor at the OS layer 

using custom metrics 
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Monitoring performance at the volume level1

volume-level 

AWS/EBS 
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CloudWatch metrics for Amazon EBS

gp2/gp3 io1/io2 st1 sc1Important metrics to consider  

VolumeReadBytes / VolumeWriteBytes
Total bytes transferred 

during the period
All

VolumeReadOps / VolumeWriteOps Total I/O during the period All

VolumeTotalReadTime / VolumeTotalWriteTime

Total number of seconds 

spent by all I/O that 

completed in a specified 

period of time

All

VolumeQueueLength
The number of I/O requests 

waiting to be completed
All

BurstBalance  

The percentage of I/O 

credits (for gp2) or 

throughput credits (for st1 

and sc1) remaining in the 

burst bucket

gp2, st1, sc1 only

1
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CloudWatch metrics for Amazon EBS1
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CloudWatch metrics for Amazon EBS1

(VolumeTotalReadTime + VolumeTotalWriteTime) / (VolumeReadOps + VolumeWriteOps)
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CloudWatch metrics for Amazon EBS1

IOPS = (VolumeReadOps + VolumeWriteOps) / Time [seconds]

Throughput MBps = (VolumeReadBytes + VolumeWriteBytes ) / 1024 / Time [seconds]
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Monitoring Amazon EBS performance at the 
instance level

2

instance level

AWS/EC2 
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Monitoring Amazon EBS performance at the 
instance level

Note: DiskReadBytes/DiskWriteBytes is only applicable to local instance storage

Important metrics to consider  

VolumeReadBytes / VolumeWriteBytes
Total bytes transferred 

during the period

VolumeReadOps / VolumeWriteOps Total I/O during the period

2
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Monitoring performance at the application 
level

3

application level
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Optimizing Amazon EBS 
with Compute Optimizer 
and Trusted Advisor
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Optimize size of gp2 volumes to meet performance

IOPS and throughput recommendations for gp3 volumes

Optimize provisioned IOPS settings 

io1/io2

gp2/gp3

Amazon EBS optimizations by 
Compute Optimizer
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Compute Optimizer (Amazon EBS)

© 2021, Amazon Web Services, Inc. or its Affiliates. 

Compute Optimizer (EBS)
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Trusted Advisor

AWS Trusted Advisor provides best practices 

(or checks) in four categories

Red (action recommended)

Yellow (investigation recommended)

Green (no problem detected)
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Amazon EBS optimization with Trusted Advisor

AWS Trusted Advisor 

Provides best practices in 

cost optimization, security, 

performance and fault tolerance. 

Unattached volumes
EBS volumes listed as “Available” can be from 

stopped or terminated EC2 instances. These 

volumes can accrue cost even though they are not 

being used.

Under-utilized volumes
Look for network throughput and IOPS to check 

for any volume activity. If the volume hasn’t been 

used in weeks, you can create a snapshot and 

delete the volume to optimize costs. This enables 

recovery, if required.

Cost optimization
Performance

EBS-optimized EC2 instances
Check for provisioned IOPS volumes 

attached to non-EBS optimized EC2 

instance. Use EBS-optimized instance.

Fault tolerance

EBS snapshots age
Checks the age of the snapshots for 

your Amazon EBS volumes (either 

available or in use). 

Security

EBS public snapshots
Checks the permission settings for 

your Amazon EBS volume 

snapshots and alerts you if any 

snapshots are marked as public.

(incl with Business/Enterprise 

support)

(incl with Business/Enterprise

support) (incl with Business/Enterprise

support)
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• Select the best volume and instance for your application

• Use flexible tools to scale and manage

• Monitor your volumes use CloudWatch metrics

• Optimize using Compute Optimizer and Trusted Advisor

Amazon EBS key takeaways
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Thank you!

Please complete the session 
survey in the mobile app

Heather Horbochuck

Therhorbochuk [LinkedIn]

Leslie Sanchez

Leslie-Sanchez [LinkedIn]


