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scaling on aws

Now that's a lot of
10,000 results (0.73 ds) th i ngS tO rea d!
AWS Auto Scaling - Amazon AWS

https-/faws.amazon_com/autoscaling! -

Learn how AWS Auto Scaling monitors your applications and automatically adjusts capaCicy=e
maintain steady, predictable performance at the | E

Amazon EC2 Auto Scaling - Mew AWS Auto Scaling - AWS .-’-"-.utu Scaling FAQs

This is not where
What Is Amazon EC2 Auto Scaling? - AWS Documentation
https://docs aws amazon com/autoscaling/ec2/ . /what-is-amazon-ec2-auto-scaling html we want to sta rt!
Automatic unch or terminate EC2 insta sed on user-defined policies, health status checks
1 5 using Amazon EC2 Auto Scaling
bwttmq ‘?tartm:l with Amazon ... - Benefits of Auto Scaling - Auto Scaling Lifecycle

Introducing AWS Auto Scaling - Amazon AWS
aws_amazon.com/about-awsfwhats-new/2
AWS Auto Scaling monitors your
maintain steady, predictable performance at the low

Gettlng Started W|th Amazon EG2 Auto Scalmg AWS Dncumentatlon

EC2 instances

Dynamic Scaling for Amazon EC2 Auto Scaling - AWS Documentation
5. aws.amazon.com/autoscaling/ec2/userguide/as-scale-based-on-demand.himl «
Configure your Auto Scaling group to sc alw up or scale down automatically based on specified criteria

Amazon EC2 Auto Scaling - Amazon AWS



t's not the single thing that fixes everything



What do we need first?

i



AWS Global Infrastructure

22 geographic Regions
69 Availability Zones

187 points of presence

See more at
https://www.infrastructure.aws



Robust, full-teatured technology infrastructure

TECHNICAL & BUSINESS SUPPORT
Training &
Certification

MARKETPLACE

m Business Apps

Data Warehousing
Business Intelligence

Hadoop/Spark

Streaming Data
Analysis

Streaming Data
Collection

Queuing & Notifications
Workflow

Search

INFRASTRUCTURE
Regions
Availability Zones
Points of Presence

8 Professional
'Y Services

.c? Business Intelligence

Elasticsearch

Data Pipelines

Interactive SQL
Queries

i

Email

Transcoding

Optimization
Guidance

DevOps Tools

One-click App
Deployment

Resource Templates

Build & Test

Application Lifecycle
Management

DevOps Resource
Management

Triggers

Containers

Analyze & Debug

Patching

CORE SERVICES

Compute
VMs, Auto-scaling, Load @

Balancing, Containers,
Virtual Private Servers,
Batch Computing, Cloud

Functions, Elastic GPUs, o
Edge Computing

Storage

Object, Blocks, File, Archivals,
Import/Export, Exabyte-scale

data transfer

Networking
VPC, DX, DNS

Databases
Relational, NoSQL,
Caching, Migration,
Postgre SQL compatible

CDN

Partner
Ecosystem

API Gateway

Single Integrated
Console

Identity

Sync

Mobile Analytics

Mobile App Testing

Targeted Push
Notifications

Identity
Management

Configuration
Compliance

Rules Engine

Device Shadows

Device SDKs
Device Gateway

Registry

Local Compute

Solutions Management

MACHINE LEARNING

=
2,
)

Custom Model
Training & Hosting

Image & Scene
Recognition

Facial Recognition &
Analysis

Facial Search

Text to Speech

Conversational Chatbots

Deep Learning
(Apache MXNet,
TensorFlow, & others)

SECURITY & COMPLIANCE

=N A
ccess Control

Key Management
& Storage

o
55

Monitoring &
Logs @

Account
Grouping

Resource & Usage
Auditing

Assessment
& Reporting

Account Management

ENTERPRISE APPS

Virtual Desktops

Sharing &
Collaboration

Corporate Email

App Streaming

Communications

Contact Center

Web Application

Firewall

% DDOS
Protection

Security & Billing
Reports

Data Integration

Integrated Networking

Integrated Identity &
Access

Integrated Resource &

&

Deployment Management

Integrated Devices
& Edge Systems

Manage
Resources

Monitoring

Service
Catalogue

Server
Management

Personalized
Dashboard

Schema Conversion

Exabyte-Scale
Data Migration

Application Migration

Database Migration

Server Migration

Configuration
Tracking

Resource
Templates




AWS building blocks

Inherently highly scalable, available, and
fault-tolerant services

Amazon CloudFront Amazon Simple Queue
Amazon Route 53 Service (Amazon SQS)
Amazon Simple Storage Amazon Simple Notification

Service (Amazon S3) Service (Amazon SNS)
Amazon DynamoDB Amazon Simple Email Service
Elastic Load Balancing (Amazon SES)

Amazon Elastic File System AWS Step Functions
(Amazon EFS)
AWS Lambda

Highly scalable, available
with the right architecture

Amazon Elastic Compute Cloud
(Amazon EC2)

Amazon Elastic Block Store
(Amazon EBS)

Amazon Relational Database
Service (Amazon RDS)

Amazon Virtual Private Cloud

(Amazon VPQ)



Considerations




AWS

re'|Nvent



Measure




Guiding tenets

ldentify and avoid
undifferentiated heavy lifting

Serverless versus managed
versus run it yourself

"Yak (Bos grunniens) at Nam Tso Lake, Tibet Autonomous Region,” Creative Commons, license CC BY-SA 3.0,
https://commons.wikimedia.org/wiki/Category:Yaks_of_Tibet#/media/File:Yak_at_Nam_Tso_Tibet.jpg




So let's start from

A———-

Day |




Users: >



Users: >1

User

vV

Amazon Route 53

VPC \I/

Oo—

Elastic IP
address

Instance

L4

DB instance




Amazon Lightsail: The easiest way to get started on AWS

Choose from multiple plans that include bundled

compute, storage, and networking

Benefit from a low, predictable price

Spin up a fully configured server in seconds
Manage from the intuitive Lightsail console

Scale with access to AWS services

Automate with Lightsail APl & AWS Command Line ;<) .) Amazo nLightsail
Interface (AWS CLI) |



/ Self-managed \

Amazon EC2

o

Database options

-
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Amazon RDS

Fully managed

& S

Amazon DynamoDB Amazon Neptune

v




Amazon Aurora

« MySQL or PostgreSQL compatible
& - Automatic storage scaling (up to 64 TB)
@¢ - Up to 15 read replicas
- Continuous (incremental) backups to Amazon S3

Amazon Aurora
 Six-way replication across three zones



Amazon Aurora

« MySQL or PostgreSQL compatible
& - Automatic storage scaling (up to 64 TB)
@¢ - Up to 15 read replicas
PR - - Continuous (incremental) backups to Amazon S3

 Six-way replication across three zones
Serverless option



Aurora serverless

On-demand, auto scaling database tor applications with variable workloads

I

Database endpoint

Scalable database capacity
(compute + memory)

Starts up on demand; shuts down when not in use

Warm capacity Automatically scales, with no instances to manage

Pay per second for the database capacity you use

Shared distributed storage



To NoSQL, or not to NoSQL?
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Why start with SQL?

 Established and well-known technology
- Lots of existing code, communities, books, and tools

- You aren't going to break SQL databases with your first millions of
users. No, really, you won't.*

 Clear patterns to scalability

*Unless you are doing something super peculiar with the data or you have massive amounts of it, but even then SQL
will have a place in your stack



Ah ha! You said,
"massive amounts.”



More than 5 TB in year 17

Incredibly data-intensive workload?

OK!

You might need NoSQL



Why else might you need NoSQL?

- Super low-latency applications

Metadata-driven data sets

Highly nonrelational data

Need schema-less data constructs*
- Rapid ingestion of data (thousands of records per second)
- Massive amounts of data (again, in the terabyte range)

*"Need"” = “It's easier to do development without schemas”



Users: >1

Reqgistration, sign in,
and others




Amazon Cognito overview

.

Web and mobile Amazon Cognito
apps
Developers focus on what Amazon Cognito
is special about their app handles authorization
and identity

Managed user directory

Federation

Google f @, . SAML

AWS credentials
f
Standard tokens

@ &



Users: >1700



Users: >100

A

User

vV

Amazon Route 53

VPC \I/

Oo—

Elastic IP
address

Amazon

Instance

} RDS @
Amazon RDS
instance




Users: >7000



Horizontally

Vertically



“We're gonna need a bigger box"

Simplest approach

Can now leverage PIOPS
Many I/0O instances

Many memory instances
Many CPU instances

Many storage instances

Easy to change instance sizes

LS

c5.9xlarge

Frnne
mb5.2xlarge




“We're gonna need a bigger box”

« Simplest approach
Can now leverage PIOPS ﬁ
Many I/0O instances
Many memory instances c5.9xlarge
- Many CPU instances
- Many storage instances

« Easy to change instance sizes
«  Will eventually hit an endpoint

Frnne
mb5.2xlarge




:>7000

Users
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Sharing the load

A0

Application Load Network Load Classic Load
Balancer Balancer Balancer




Application Load

Application Load
Balancer

Balancer

* Highly available

* 1-65,535

* Health checks

* Session stickiness

* Monitoring/logging

* Content-based routing
* Container-based apps
* WebSockets

* HTTP/2



Jsers: >10,000



Users: >10,000
A

User

vV

Amazon Route 53

Instance Instance Instance Instance

Instance Instance Instance Instance

|Amazon|
>| RDS @

N\
Amazon
RDS g

Amazon RDS Amazon RDS
instance instance
(primary) (secondary)

______________________________________________________________________

______________________________________________________________________




Users: >10,000

A

User

vV

Amazon Route 53
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Instance Instance Instance

Instance

Instance Instance Instance Instance

A4
Amazon
RDS g

Amazon RDS
read replica

|Amazon|
>| RDS

N\
Amazon
RDS g

Amazon RDS
instance

(primary)

______________________________________________________________________

N4
Amazon
RDS 8

(s

Amazon RDS Amazon RDS
instance read replica
(secondary)

______________________________________________________________________




Shitt some load around

User Amazon CloudFront

4
¥ oad b er M @
3 i Lk i Ia_ L S3 bucket
Instances Instances

Amazon

[Amazon]
(s

\\ 4
Amazon
RDS g

Amazon RDS Amazon RDS
instance instance
(primary) (secondary)

-

____________________________________________




Amazon S3

« Object-based storage
- Highly durable
@ - Great for static assets
« “Infinitely scalable”
AUICE L « Objects up to 5 TB in size
« Encryption at rest and in transit



Amazon CloudFront

- Cache content for faster delivery
« Lower load upon origin
- Dynamic and static content
« Streaming video
cﬁfﬁéfo”nt « Custom SSL certificates
« Short time to live (TTL) (as little as O seconds)
« Optimized for AWS



Amazon CloudFront

No CDN - CDNforstatic . CDN for static &
. content " dynamic content
z : :
-g L] Q ]
= . £ . )
Q . - n e
%] T =
S : B L8
1 Q_ [ ] 8_ L g
8 [ (%] [ 8‘
o u &J u g
80
Amazon B 70
o 60
CloudFront = 50
S _ 40
(%)
B 2 30 —
282 = -
(@) 10 |
(O]
E 0 —
=)
: SRS S DB DD



Shift some more load aroun

'

______________________

Load balancer

Instances

Amazon
RDS Ega

Amazon RDS
instance

(primary)

_____________________

CACHE

Cache nodes

Amazon CloudFront

S3 bucket



Amazon ElastiCache

(=]
=

Amazon
ElastiCache

Managed Memcached or Redis

« Scale from one to many nodes

- Self-healing (replaces dead instance)

- Single-digit millisecond speeds (usually)
« Multi-AZ deployments for availability



Shift even more load aroun

=

A4

=

Amazon Route 53

vV

___________________________________________

%‘L} Load balancer

Instances l

CACHE

Cache nodes

Amazon
RDS @

Amazon RDS
instance

(primary)

___________________________________________

DynamoDB
table

Amazon CloudFront

S3 bucket



Amazon Dynamo

=

Amazon
DynamoDB

. TTL

DB

Managed NoSQL database
Provisioned throughput

Fast, predictable performance
Fully distributed, fault tolerant

« JSON support

ltems up to 400 KB

« Streams and triggers
« AWS Application Auto Scaling

Global tables



Now that our web tier is
much more lightweight,
we can revisit the beginning
of our talk



Auto Scaling

u(ill



Typical weekly traffic to Amazon.com

Sunday Monday Tuesday @ Wednesday  Thursday Friday Saturday



Typical weekly traffic to Amazon.com

Provisioned capacity

Sunday Monday Tuesday @ Wednesday  Thursday Friday Saturday



November traffic to Amazon.com

November



November traffic to Amazon.com

Provisioned capacity

November



November traffic to Amazon.com

- . 76%
Provisioned capacity l

November | .
24%



November traffic to Amazon.com

November



Auto Scaling
lets you do this




Auto Scaling

Automatic resizing of compute clusters

Define minimum/maximum pool sizes
- Amazon CloudWatch metrics drive scaling

e On-Demand or Spot Instances

aws autoscaling create-auto-scaling-group

4\ --auto-scaling-group-name MyGroup
9 @ e --launch-configuration-name MyConfig
--min-size 4
J --max-size 200

--availability-zones us-west-2c, us-west-2b



Users: >500,000

4
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AWS Systems Manager: Automate operational tasks

In the cloud I\/rlanqagted Automate
and on . € O(ﬁ common
premises bcacsesiZns;) tasks
AWS Systems S— Bacic and
ompliance asic an
Manager management advanced Reasonable
and parameter price
reporting store




AWS infrastructure automation

High-level services Do it yourself

A A

AWS Fargate AWS Elastic Beanstalk ~ AWS OpsWorks AWS CloudFormation Amazon Elastic Container Amazon EC2
Service (Amazon ECS)

‘

&

AWS Cloud Amazon Elastic
Development Kit Kubernetes Service
(Amazon EKS)
< %

Convenience Control



AWS code services

S

<-/>

AWS CodePipeline

A
{ \

Software :
release steps Develop > Source > Build > Test > Deploy >

& 57 S NIy

AWS Cloud9 AWS CodeCommit AWS CodeBuild Third-party tools AWS CodeDeploy




AWS CodeStar

Quickly develop, build, and deploy applications on AWS

Start developing on AWS in minutes

a,</>Q » Work securely across your team

Easily manage software delivery

Choose from a variety of project templates

AWS CodeStar



Users: >500,000

« Monitoring, metrics, and logging
| If you can’t build it internally, outsource it (third-party SaaS)
_ﬂ_ - What are customers saying?

d Try to squeeze as much performance as possible
out of each service/component

ooao




ew all CloudWatch alarms

Read Throughput (Ops/s)
1.0

Avg Write Size (KiB/op)
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21:00 21:30

l’l Services v
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= |

2

Avg Read Latency ({ms/op)
1.0
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Jelt Barr ~
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vol-00bb1859
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Web CPU Load Low edit

125

100

75

50

25

Overall Average

497 ms

Slowest Average

602 ms

Response Time

VolumeReadBytes
YVolumeWriteBytes
VolumeWriteOps

VolumeWriteBytes

VolumeTotalRead Time

Fastest Average

461 ms




Amazon CloudWatch

2

Amazon
CloudWatch

Collect: Metrics and logs
Monitor: Alarms and dashboards
Act: Auto scaling and events
Analyze: Trends and metric math

Compliance and security



Amazon CloudWatch anomaly detection

Know what looks different without defining static thresholds




mazon CloudWatch Logs insights

Add to dashboard Actions

RDSOSMetrics 15m 30m 1h &h 12h 1d custom =+

Sample queries v | Have feedback? Email us.
Logs Visualization

Query logs and create
visualizations in order to better
understand your data

22 Ol 3 nemory. cached’)

20.0M

18.0M

16.0M

14.0M

12.0M

10.0M

8.00M

6.00M

4.00M

2.00M

00:00




There are further improvements
to be made in breaking apart our
web/app layer



Monolithic architecture

- User interface
 Business logic

« Data access

No separation




SOA

What does this mean?






Now that's a lot of
things to read!

Web MNews Images Videos Shopping More = Search tools

About b4, 700,000 results (0.47 seconds)

Service-oriented architecture - Wikipedia, the free ...
hitps://en.wikipedia.org/wiki/Service-oriented_architecture ~ Wikipedia

A service-oriented architecture (SOA) is an architectural pattern in computer software
design in which application components provide services to other components via a
communications protocol, typically over a network. The principles of service-orientation
are independent of any vendor, product or technology.

Service-orientation - Corba - Semantic service-oriented

Sons of Anarchy - Wikipedia, the free encyclopedia
hitps./fen.wikipedia.org/wiki/sons_of_Anarchy ~ Wikipedia
Sons of Anarchy was an American crime drama television series created by Kurt Sutter, - -

about the lives of a close-knit outlaw motorcycle club operating in ... Th IS IS nOt
Season 7 - Episodes - Sons of Anarchy (season 1) - Maggie Siff

where we want

SOA - Society of Actuaries - Member to sta rt!
https://iwww.soa.org/ = Society of Actuaries

An educational, research and professional membership organization

US and Canada who primarily practice in pension, employee benefits, ...

Exams & Requirements - Exam Results - Registration - SOA Explorer

Sons of Anarchy (TV Series 2008-2014) - IMDb

www.imdb.com/title/tt1124373/ ~ Internet Movie Database
* R x X ¥ Rating: 8.7/10 - 155,139 votes
aated by Kud Sufter. With Charlieddunnam gilade Boone Junige Katey Sagal, Kig




Now that's a lot of
Web MNews Images Videos Shopping More = Search tools t h i n g S t O r e a d !

About 69,700,000 results (U.47 seconds)

Service-oriented architecture - Wikipedia, the free ...

httpE!ﬂEﬁ.WiHipEﬂiﬂ.ﬂ Fg:’WiHi:"SEI"u"i[:E-DI'iEI‘IT.E[:I_EFGhiTE[:tLIFE'  Wikipedia . .

A service-oriented architecture (SOA) is an architectural pattern in computer software Th |S IS Wh e re We
design in which application components provide services to other components via a

communications protocol, typically over a network. The principles of service-orientation W a nt tO Sta rt!

are independent of any vendor, product or technology.

Service-orientation - Corba - Semantic service-oriented

Sons of Anarchy - Wikipedia, the free encyclopedia

hitps./fen.wikipedia.org/wiki/sons_of_Anarchy ~ Wikipedia

Sons of Anarchy was an American crime drama television series created by Kurt Sutter,

about the lives of a close-knit outlaw motorcycle club operating in ... 1 1

Season 7 - Episodes - Sons of Anarchy (season 1) - Maggie Siff Th I S IS nOt

| | where we want
SOA - Society of Actuaries - Member
hitps://www.soa.org/ ~* Society of Actuaries to St a rtl

An educational, research and professional membership organization
US and Canada who primarily practice in pension, employee benefits, ...
Exams & Requirements - Exam Results - Registration - SOA Explorer

Sons of Anarchy (TV Series 2008-2014) - IMDb

www.imdb.com/itle/tt 1124373/ = Internet Movie Database
* R x X ¥ Rating: 8.7/10 - 155,139 votes
ragted by Kug Sutter. With Charigdunnam dlade Boone Junige Katey Sagal, Ki




Service-oriented architecture

— >
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Presentation tier Logic tier Data tier




SOA'ING

Move services into their own tiers Jc | -5 |
« Treat them separately = —
e Scale them independently I /
. 100 || HIN ||
It offers flexibility and greater = T ;E@

understanding of each
component



Moving toward modern applications with containers

A

User Amazon CloudFront

@

Application Load Balancer

|

if"k &

EC2 instances Amazon ECS Lambda function
Amazon EKS
AWS Batch




Serverless = winning

Don't reinvent the wheel

- API

« Queuing

« Transcoding
 Search

- Databases

« Monitoring
 Logging

« Compute

- Machine learning

)

Amazon API Gateway

AWS Lambda

2]

Amazon SNS

&)

Amazon SES

"
Ijal
5
Amazon Elasticsearch
Service

5?:1

AWS Step Functions

E
&

Amazon SQS

AWS Elemental
MediaConvert

AWS Fargate

Amazon SageMaker



Loose coupling: Amazon SQS and Amazon SNS

« Reliable (Multi-AZ)

- Scalable (unlimited messages)
- Secure (queue authentication)
 Simple (simple APIs)

« FIFO now supported

Put Get
o R message message T '
- - « - -
Instance Queue Instance
Queue
subscribed
Publish to topic
@ notification
Topic

External source



-vent-driven compute: AWS Lambda

Functions triggered by events

Java, Go, PowerShell, Node.js, C#, Ruby, Python

Serverless

Implicit scaling

@ Event notification

Amazon S3

E. ? DynamoDB stream

Amazon DynamoDB

Kinesis streams

L

Amazon Kinesis

CloudWatch event

I,

Amazon CloudWatch

SQS message

Amazon SQS

AWS Lambda



Loose coupling sets you free

The looser they're coupled, the bigger they scale

External source

Independent components

Design everything as a black box

Decouple interactions

Favor services with built-in redundancy and scalability

« Don’t build your own

Put Get
e _ message message
1 >(ellle ]
Instance Queue
N
Queue
subscribed
Publish to topic

@ notification —
ANCREELEL
p 4 T

Instance

@ Event notification

Amazon S3

E. ? DynamoDB stream

Amazon DynamoDB

Kinesis streams

L

Amazon Kinesis

CloudWatch event

I,

Amazon CloudWatch

SQS message

Amazon SQS

AWS Lambda



Serverless web application

Client

k.

©

Amazon CloudFront

1

3

Amazon Cognito

3

Amazon S3

"

Amazon APl Gateway

AN
/|

AWS Lambda

g

Amazon DynamoDB



o3

A v METE R

Vue,)

A\ AWS Amplify



The microservices architecture

Client

Mobile

client



The microservices architecture
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- A E
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\ .. T Container

g | m—
o1 5%;, Application Load Balancer
Amazon API Gateway

AWS Lambda

o——
5= Amazon DynamoDB
o [
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Mobile
client




AWS X-Ray

- ldentify performance bottlenecks and errors
- Pinpoint issues to specific service(s) in your
@ application
- |dentify impact of issues on users of the
AWS X-Ray application
- Visualize the service call graph of your application



Visualize service call graph




Jsers: >1 million



Users: >1 million

Reaching and exceeding a million requires some bit of all the previous
things

Multi-AZ

Elastic Load Balancing between tiers

Auto Scaling

Service-oriented architecture (SOA)
- Serving content smartly (Amazon S3/CloudFront)
- Caching off databases

- Moving state-off tiers that auto scale



Users: >1 million

N

A

Amazon CloudFront Amazon Route 53 User

. v l l
-8 .

_______________________________________ | (external) S3 bucket Amazon API
u

T Gateway

Web Auto $caling group Worker Auto Scaling group

Instance Instance Instance Instance Instance SQS queue AWS Lambda AWS Lambda

b : a—
1 .L 1
' i i [ —
4 A4 | : D:
CACHE gggm ﬁg‘;‘m“ ' | App Logic Auto Scaling group ! DynamoDB
g @ Load balanceri l table
Cache node Amazon RDS  Amazon RDS (internal)
read replica instance i Instance Instance =
(primary) | i

_____________________________

&)

Amazon CloudWatch Amazon SES







Users: >5 million to 10 million

Database issues?

Potential solutions

Federation: Splitting into multiple databases based on function
- Sharding: Splitting one data set across multiple hosts

- Moving some functionality to other types of databases (NoSQL, Graph)



Database federation

- Split up databases by function/purpose
- Harder to do cross-function queries
- Essentially delays sharding/NoSQL

- Won't help with single huge functions or

tables

Forums
database

Users database

Products
database

=0

=0

=0




Sharded horizontal scaling

- More complex at the application layer
« No practical limit on scalability
- Operation complexity/sophistication

 Shard by function or key space

- RDBMS or NoSQL

A B C

a— — a— —




Shifting functionality to NoSQL

Similar in a sense to federation
NoSQL versus SQL

Leverage managed services such as DynamoDB

g Some use cases

Amazon . Leaderboards/scoring
DynamoDB . .
Rapid ingest of clickstream/log data
Temporary data needs (cart data)
“Hot"” tables

Metadata/lookup tables






A quick review

Multi-AZ your infrastructure

- Make use of self-scaling services: Application Load Balancer, Amazon S3, AWS

Lambda, Amazon SNS, Amazon SQS, AWS Step Functions, and others
« Build in redundancy at every level
- Start with SQL (seriously)
- (Cache data both inside and outside your infrastructure

- Use automation tools in your infrastructure



A quick review continued

Make sure you have good metrics/monitoring/logging
Split tiers into individual services (SOA)

Use Auto Scaling once you're ready for it

Don't reinvent the wheel

Move to NoSQL if and when it makes sense



10 million+ users



To infinity . . .



Users: >10 million

More fine-tuning of your application
More SOA of features/functionality
Going from Multi-AZ to Multi-Region
Possibly start to build custom solutions
Deeply analyze your entire stack

Build serverless whenever possible



Next steps

Read
aws.amazon.com/documentation
aws.amazon.com/architecture
aws.amazon.com/well-architected
aws.amazon.com/solutions

aws.amazon.com/quickstart

Start using AWS

aws.amazon.com/free



Next steps

forums.aws.amazon.com
aws.amazon.com/answers

aws.amazon.com/premiumsupport

A solutions architect



Learn to architect with AWS Training and Certification

Resources created by the experts at AWS to propel your organization and career forward

/O Free foundational to advanced digital courses cover AWS services and
teach architecting best practices

K

3__!1 Classroom offerings, including Architecting on AWS,
N — feature AWS expert instructors and hands-on labs

N7 N7

ﬁ}_{_é

Validate expertise with the AWS Certified Solutions Architect - Associate
or AWS Certification Solutions Architect - Professional exams

adAWS training and

© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved. ~ >) certification



Thank you!

Brian Farnhill Hong Pham
brfarn@amazon.com phamh@ama

AWS
re. | nve nt © 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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