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| didn’'t know AWS
Step Functions did that!

Benjamin Smith

Principal Developer Advocate, Serverless
AWS
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Nice to meet you !

« Ben Smith

= Email: benjasl@amazon.com
= Twitter: @benjamin_L_s

« Most interested in
= Event-driven architectures with Step Functions
= Serverless and PHP

« Random fact
| once taught David Hasselhoff to ski




Managed

Connected by events

The

Serverless

Event-driven pyramid in 2023

Manual
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The serverless challenge

When your application is powered by
multiple connected services, how do
you build, track, inspect, visualize, and
orchestrate those connections?
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AWS Step Functions is different

i
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End
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Form Definition

Workflow

Comment - optional
A human-readable description of the state
macning

My state machine

TimeoutSeconds - eptional

The maximum number of seconds an executiol
of the state machine can run. If it runs longer
than the specified time, the execution fails wit
a States Timeout
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AWS Step Functions is different

Serverless low-code visual workflow service

« Pay-per-use
« Scales automatically
* Fully managed

» Drag and drop or ASL
* Builtin error handling

* Integrates with over
200 AWS services
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“Step Functions first,
Step Functions always”
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From code to workflow

A Lambda function that queries Amazon
DynamoDB has multiple lines of code

® -8

AWS Lambda Amazon DynamoDB
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From code to workflow
Even a single task “workflow” adds value

observability, reduction of custom code, and

centralized logging of each workload

. : DynamoDB Getitem

5Q5 SendMessage
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From code to workflow

Executions

Name
74340347-bdb5-6655-d925-7608442c8d88
76180c66-a9d9-e986-3f78-0d192d284df3
b3195b78-3127-4ada-c1cd-4b1d5324f9b1
b1a392c2-cdOf-c5a2-a0e2-a63310bbc735
8e0fdc23-6074-be1f-5afa-6a3633b33750
813c077a-5bb5-7a98-71e7-59f76770c4ee
d8c43467-a5f1-c658-ccf0-aed4f08b045¢ca
478a9a01-d77d-f8fc-66d6-bcde36f932e0
d9f66115-8528-43fe-a0b5-5bee5abel101e

e679%eed1-44d7-4a18-99f0-caB0bc571adb

Status

® Failed
® Failed
() Failed
® Fail
© suq
® suq
® su¢
© suq
® suq
® suc

Started End Time

Sep 21, 2022 04:37:22.146 PM Sep 21, 2022 04:37:22.647 PM

Sep 21, 2022 04:37:11.989 PM Sep 21, 2022 04:37:12.059 PM

Sep 21, 2022 04:35:55.988 PM Sep 21, 2022 04:35:56.075 PM

Graph view ‘ Data flow simulator [ H Export ¥ H Layout ¥

Start
e

DynamoDB Getltem

Y

[ 5QS SendMessage w

l

Fail ‘

@ In progress ® Failed A Caught error e Canceled @ Succeeded
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Drill-down to trace execution path of every
workload request

Details Definition

P Advanced view

Input Learn more [4
{

"item": "shoes"

Output Learn more [
{

"Error": "DynamoDB.RAmazonDynamoDBException",

"Cause": "1 validation error detected: Value 'reinvent2022!' at 'tableName' faill
satisfy regular expression pattern: [a-zA-Z0-9 .-]+ (Service: AmazonDynamoDBv2; St
ValidationException; Request ID: BQB80L4JJIQSQ5A3859G66GISNPNVVAKQONSOSAEMVIF6609IASUA
}




From code to workflow

Graph view Details Definitig

‘ Data flow simulator [ H Export ¥ H Layout ¥

(P Advanced view

. Start . Input Learn more [
' {

"item": "shoes"

DynamoDB Getltem }

S o . Examine the input and output of each task
utput Learn more [£
SQS SendMessage fOI‘ eaCh I‘eque5t

"Wardrobe"
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Breaking apart a “Lambda-lith"”

: / *

L1—— (4]

Client Amazon API Gateway
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/create
/update
/delete

Q)

Routing to

logic in

\ function J

All rights reserved.
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Amazon DynamoDB

Amazon API Gateway routes all
requests to a single Lambda
function that runs the
appropriate code based on its
route configuration

- Security permissions applied
to the whole

 Performance setting applied
to the whole

« Duration and space limits
apply to whole



Micro Lambda

/creat

Q)

/update
O—#H——0

Client Amazon API Gateway

Q)
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Amazon DynamoDB

|




Amazon API Gateway

The “REST"” easy

Combine with API Gateway and synchronous Express Workflows
to create low latency, scalable API backend

Simplicity
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Version 1
Order Manager service as a Lambda function

Each operation invokes a Lambda function

cancel
API N
Gateway
@ Complete
API .
Gateway
make
API °
Gateway
create .
API °
Gateway
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Update DynamoDB
Resume SFN

Update DynamoDB
Resume SFN

Update DynamoDB
Resume SFN

Sanitize order
Update DynamoDB
Resume SFN

Application grew more complex over
time, performing multiple tasks to
handle increasingly complex business
logic, leading to

Tightly coupled code base
Slower release cadence

Poor discoverability

Additional complexity



Version 2
Order Manager service as a workflow

A single API Gateway endpoint runs a
Step Functions workflow

Decide Action

. Pass ] .—| Pa a ) ) 55 te
_[:J Cancel Order _[:J Complete Order _1_ Claim Order

Dynamol tem Y2 temn
get menu ate Order Record

DynamoDB: U elt: _|_ 3
Update order I____l____l Construct record

ate Step Functions

Resume Order Processor

not a valid order
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Step Functions at scale
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Parallelism QYA

Doing lots of things at once

Same input different steps
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Parallel invocations, lots of
independent workflows doing
their own thing




Parallel invocations

Same ASL definition executing at the same time,
with different data

Each process is independent
Failure in one process doesn't impact another
E.g., remediation workflow for noncompliant resource

Limitation: account quote (mostly soft limits)
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Parallel state:
Execute a fixed number of
branches in parallel




Parallel state

Executes multiple branches of steps using the
same input

Map state output is an array with one element
for each branch result

[5 1]
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Parallel state

Wait until all branches terminate (reach a
terminal state) before processing the next state

If any branch fails because of an unhandled
error or by transitioning to a fail state, the entire
parallel state is considered to have failed and all
of its branches are stopped
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Parallel state

Catch errors to allow other branches to
complete

All execution results are aggregated into the
final state
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Dynamic parallelism
A Su b_Workflow to Limited to 32,768 characters
accomplish work faster by

using more resources at
the same time
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Dynamic parallelism

Execute same steps for multiple entries of an
input array

MaxConcurrency controls number of iterations that will
run in parallel

Set to 1 for single-threaded integrations
Set to 0 for maximum parallelism
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Map state limitations

When your input array has more than 40 items, some
iterations may not begin until previous iterations have
completed

CTT T T T T T T TTTTTTTTTTT T T T T T T T

To achieve a greater concurrency, consider using nested
state machines that cascade map states. For example, to
achieve a concurrency of 1,024, you could build a state
machine that contains a map state that iterates 32
times, then nest that state machine into the map state
of a higher level state machine that iterates 32 times

[m—mmmmm e e e e e e e e - —
e et
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A serverless Gif generator

Convert an .mp4 from S3 into
multiple Gifs for timeline
scrubbing

Slide to see GIFs and frames

https://gif-generator-v2-source-benjasl.s3.amazonaws.com/benhello.mov

gif-generator-v2-gifs-benjasl 30

Eﬁa Scalability

aws
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dws

N7

{

"key": "Movie1l.mp4",
"bucket": "SourceBucket"

}

T ke

[
{

"Key": " Moviell.mp4",
"start": O,

"end": 29,

"length": 1592.882958,
"tsCreated": 1665052810845

: "jumpstartingsDevWFFinal.mp4",

"Key": " Moviell.mp4 ",
"start": O,

"end": 29,

"length": 1592.882958,
"tsCreated": 1665052810845
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Edit generateGif o

Q

Actions Flow

MOST POPULAR

AWS Lambda
Invoke

Amazon SN5
” @E‘ Publish

Amazon ECS
RunTask

)

AWS Step Functions
=]
” StartExecution

3, AWS Glue
StartJobRun

&

COMPUTE

=| Amazon Data Lifecycle Manager
Amazon EBS

Amazon EC2

AWS EC2 Instance Connect

Elastic Inference

|

Elastic Load Balancing V1

Elastic Load Balancing V2

Recycle Bin for EBS

Amazon Lightsail

BEEEEEREEEER

22

AWS Lambda

)

AWS Batch

Elastic Beanstalk

AWS Serverless Application Re...

'S

«

9 Undo

C Redo @& Zoom in @ Zoom out © Center

=

| start |

M
Choice state
Triggered by Event Bridge or manual test?
e e
not{$.detail is present) Default
¥
Pass state

| | Pass state
? Tidy paload for manual run ? Tidy paload from Event Bridge
1 T

bt P

-

Lambda: Invoke
calculate how many gif chunks

)

=0 Map state
( gj‘ For each chunk ‘

3

' Lambda: Invoke
Generate gif and save to S3

}

Pass state ‘

|
? Gather Results

| End |

Cancel Apply and exit

Import/Export ¥ H Form | Definition ‘

Workflow

Start at
Choose which state is the starting peint of the workflow

Triggered by Event Bridge or manual test? v

Comment - optional
A human-readable description of the state machine.

A description of my state machine

TimeoutSeconds - optional
The maximum number of seconds an execution of the state machine can run. If it runs
lenger than the specified time, the execution fails with a States.Timeout.




L

N New Blogs Videos Learn Patterns Workflows Office Hours
o
I n t rO d U C I n g t h e Serverless Workflows Collection

S e rv e r l e S S W 0 r k I l o WS Use Step Functions workflows to quickly build applications using AWS SAM and CDK

Submit a workflow
templates. Filter by use-case and copy the template or workflow definition directly into your

o application.
c 0 e C I 0 n New to AWS Step Functions? Try the new
interractive Step Functions workshop.

Filters (16 workflows)
Discover, deploy, and share Step Functions Werkllow Type
workflows Express

Standard

Use case

Data Processing

Production line )
Concurrency Controller Automated policy

Saas Integration
orchestrator

Scheduled job

Security automation [ Standard | 3 - Application |

Team collaboration

Level

1 - Fundamental
2 - Pattern
3 - Application

https://s12d.com/workflows =

Amazon APl Gateway
Amazon Athena

AWS Batch

Amazon Comprehend

Circutt Closed

Amazon DynamoDB

Amazon EventBridge Automatofd Zendesk Circuit breaker workflow
AWS Lambda support ticket moderator
Amazon S3 =
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\) serverlesspresso

A re:Invent coffee bar built on serverless technologies
by the serverless DA team.

In the Expo Hall
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Thank

Benjamin Smith
Y @Benjamin_l_s

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

p

frerereeey]
B,

Please complete the session
survey in the mobile app




