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Lightning talks

Monitoring with percentiles

Static stability

Shuffle sharding

Retries, backoff, and jitter

Meta lesson: Learn from each other
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Creating a Embedded Metric Format log in Lambda

Screenshot of Lambda function using the Node.js client library

https://github.com/awslabs/aws-embedded-metrics-node



Example JSON log event

Environment and resource 

information included by 

default

Embedding custom metrics in 

detailed log event – specify 

namespace, metric names, 

dimensions, and units



Viewing percentile information on a Amazon CloudWatch metric

Select Percentile Statistic

One click Alarm



© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Dependencies: We all have them

System 1

System 2



Dependencies: We all have them

System 1

System 2



Dependencies: We all have them

System 1

System 2



Dependencies: We all have them

System 1

System 2

p q

p q p

p q q



Dependencies: We all have them

System 1

System 2

p q

p q p

p q q

Dependencies reduce 
availability



Dependencies: 
Amazon EC2

Data plane



Dependencies: 
Amazon EC2

Data plane

I want to launch 

an EC2 instance

Control planeAmazon 

EC2

ec2.RunInstances
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Static stability in practice: Amazon EC2

Data plane

Control plane
Amazon 

EC2

ec2.RunInstances
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DB primary

EC2 instances

Static stability in practice: Your high-availability workloads
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Availability Zone Availability Zone

EC2 instances EC2 instances

Elastic Load Balancing

DB standby

Is it a good plan to spin up 
this extra capacity during 
the period of impairment?

Availability Zone
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EC2 instances

Static stability in practice: Your high-availability workloads

Region

VPC

Availability Zone Availability Zone

EC2 instances EC2 instances

Elastic Load Balancing

DB primary No new infrastructure 
needed for a failover 

statically stable

Availability ZoneAvailability Zone



• Consider the availability targets of your dependencies

• Use static stability techniques to avoid changing behavior during an 
impairment of your dependency

• Dependency != Destiny

Static stability: Takeaways 



© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Private data center land
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=
customers

shards
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Shuffle sharding

≈
shardsize!

nodes !



Shuffle sharding

Overlap Probability

0 53.6%

1 42.8%

2 3.6%

Nodes = 8

Shard size = 2



Shuffle sharding

Overlap Probability

0 77%

1 21%

2 1.8%

3 0.06%

4 0.0006%

5 0.0000013%

Nodes = 100 Shard size = 5



Shuffle sharding

Needs a client that retries or is fault-tolerant

Works for servers, queues, and other resources

Needs a routing mechanism: Per-customer DNS names, pre-resource DNS 
names, or a shuffle sharding-aware router
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Failures happen



Resilience

through 

redundancy



Retries





Thread#sleep()











Distributed systems

have the

same problem



Jitter

Dados_4_a_20_caras.jpg: es:Usuario:Sabbut*derivative work: SharkD  Talk CC BY-SA 3.0







randint(0, base * 2 ** attempt)



How we do this at AWS

Always jitter when using backoff

Always jitter periodic work (timers, cron, etc.)

Consider adding jitter to all work
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The Amazon Builders’ Library

Architecture, software delivery, and operations

By Amazon’s senior technical executives and engineers

Real-world practices with detailed explanations

Content available for free on the website



The Amazon Builders’ Library
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Take free digital training to learn best practices for developing, 
deploying, and maintaining applications

Learn DevOps with AWS Training and Certification
Resources created by the experts at AWS to propel your organization and career forward

Classroom offerings, like DevOps Engineering on AWS, 
feature AWS expert instructors and hands-on activities

Validate expertise with the AWS Certified DevOps Engineer - Professional 
or AWS Certified Developer - Associate exams

Visit aws.amazon.com/training/path-developing/
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