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H2E2 Cloud Native?

Answer by CNCF

Cloud native computing uses an open source software stack to be:

1. Contalnerized.

Each part (applications, processes, etc) is packaged in its own container. This facilitates reproducibility,
transparency, and resource isolation.

2. Dynamically orchestrated.

Containers are actively scheduled and managed to optimize resource utilization.

3. Microservices oriented.

Applications are segmented into microservices. This significantly increases the overall agility and
maintainability of applications.

https://www.cncf.io/about/faq/
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H22 Cloud Native?

Answer by Adrian Cockcroft,
CNCF Board Member, AWS VP of Cloud Architecture, Former Cloud Architect of Netflix

Cloud native architectures take full advantage of

on-demand delivery, global deployment, elasticity, and higher-level
services.

They enable huge improvements In
developer productivity, business aqgility, scalability, availability,
utilization, and cost savings.

https://medium.com/@adrianco/cloud-native-computing-5f0f41a982bf
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Cloud Native ZEf5RY;&E1H

Microservices Architecture

\A\Y/ Container Serverless

Cloud Services

DevOps
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Netflix Architecture before 2009

Netflix DVD Data Center - 2000

Linux Host

"{’;.’

Tomcat
Javaweb

| DB Link

HTTP/S

HTTP

Load Balancer

Monolithic code base

Monolithic database
Tightly coupled architecture
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US-East-1

* Scale & elasticity
 Virtual, programmable
* Global footprint
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Survive a large-scale regional service outage
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Microservices
Database

Cache
Traffic




Netflix All-In AWSHIBRSSZR14)

.

/"

)|

]

Edge = Middle Tier & Platform ~ -©
e . T\ e RS k)

-0 . . . Product
¥ wwet . « Bucket testing

OOE

N

-+ Subscriber
~ * Recommendations

oA ) SR e o o - %7*% 7 Platform
A e SO T kP ““-v-" + Configuration
| '0. ‘, -': o .:API . . ... ‘0 .. : .: .:-. 5 ‘..‘.'0'_ ‘;b y ..‘.... y "::.3;..:. & Crypto
A T O SR e “ .. Persistence
» % f.\J A ‘ : .‘-' 3 T

. « QCache
-+« Database
. L e ()
. C) . = ) C)

NCCP =0 | SR
Netflix OSS: http://netflix.github.io/ :

(,
.

®
OO0

2000060

ArchSuﬁ?f‘hit Geelbang>. [nfoQ

E B2 B W & = 2007



Microservice 3N S &E

Microservice Q0O ()

i ® S Lha0h
Failure =, .Q - h]umﬂ!&l

- el P Fault-Injection
' e O. ... ) Test Framework
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Failing Subscriber

Failure Scope
apply to targeted requests

Failure Metadata
aysnc update from control plane

FIT Service
Request Context

failure details
travel with request

Network Calls

Simulated Failures
Ribbon o .
Injection Points

Subscriber i Recommendations

https.//medium.com/netflix-techblog/fit-failure-injection-testing-35d8e2a9bb2
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ChAP: Chaos Automation Platform
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CHAOS DOESN'T CAUSE PROBLEMS.
IT REVEALS THEM.
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Building Confidence in System Behavior
through Experiments
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Client Application

' Client Library

EUREI(A
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Eureka : IRZ AW
Hystrix : Wrigss ( Lib)
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Cassandra
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Local Quorum
(Typical)

Cassandra
Bi-directional
Region A Nightly compare & repair Region B
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Client Application

Client Library
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Zone C

Client Application

Client Library

EVCache Client
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EVCache
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Writes

Zone A
Client Application

. EVCache Client

Zone B

Client Application

' EVCache Client

Zone C

Client Application

EVCache Client
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EVCache

EVCache Cross-Region Replication

EVCache
Replication

Region A Region B
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DNS

[ api-global.netflix.con j UltraDNS

Y
[ ELB US-West-2 J [ ELB US-East-1 J [ ELB EU-West-1 J Amazon Route 53
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Netflix A/A ZRFEE R

Services must be stateless—all data / state replication needs to
handled in data tier.

They must access any resource locally in-Region. This includes
resources like S3, SQS, etc. This means several applications that
are publishing data into an S3 bucket, now have to publish the

same data into multiple regional S3 buckets.

there should not be any cross-regional calls on user’ s call path.
Data replication should be asynchronous.

https://medium.com/netflix-techblog/active-active-for-multi-regional-resiliency-c47719f6685b
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Netflix OSS

https://netflix.github.io/
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Time to re:Invent the Architecture ...
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Amazon Elastic Container Service (ECS)

Amazon Elastic Container
Service for Kubernetes (EKS)

AWS Fargate
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Titus

Scheduler

— ECS

Outbound

Launch/terminate container
Polling for

Container host events
Container events

ECS agent
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NoSQL: DynamoDB and DynamoDB Stream

DynamoDB Streams
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NoSQL A/A: DynamoDB Global Table

First fully managed, multi-master, multi-region database

Build high performance, globally distributed
applications

s Low latency reads & writes to locally available tables
S

g K- ~ Disaster proof with multi-region redundancy

Easy to setup and no application re-writes required
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Clients Legacy monolith
(+Envoy)

MongoDB

“Front” Envoy

- Go services
via TCP ELB L I
( ) (+Envoy) DynamoDB

Stats / tracing

(direct from
Envoy)

Python services
(+Envoy)

Discovery

Service mesh! Awesome!
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RDBMS: Aurora

AURORA TODAY: SCALE OUT FOR MILLIONS OF READS PER

R i Up to 15 read replicas across 3 availability zones
Master Read Read
[ Replica 1 ] [ Replica 2 ] :
i g ; Auto-scale new read replicas
Availability Availability Availability Seamless recovery from read replica failures
Zone 1 Zone 2 Zone 3
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RDBMS A/A: Aurora Multi-Master

First relational database service with scale-out across multiple datacenters

Application

Zero application downtime from ANY node failure

55 | R
- 1 B
Zero application downtime from ANY AZ failure iy
Faster write performance TSR,
i i i i Availability Availability Availability
Multi-region coming in 2018 sy e s
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Serverless

Event source Function Services (anything)
Changes in :
data state g Node.js
Python
Requests to Java
endpoints . C#

Changes in

resource state “
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Event-driven services

Event sources

Lambda inside

@ AWS Lambda

Amazon AP| Gateway
AWS Step Functions

AWS X-Ray
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Amazon S3
Amazon DynamoDB
Amazon Kinesis Streams
Amazon Kinesis Firehose
Amazon SNS
Amazon SES
Amazon Cognito
AWS loT

Amazon CloudFormation
Amazon CloudWatch Logs
Amazon CloudWatch Events
AWS CodeCommit

AWS Config

Amazon Lex

Amazon CloudFront

AWS loT

AWS loT Button
AWS Greengrass

AWS Snowball Edge
AWS Lambda@Edge

DO0O®O®
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AWS AWS AWS AWS
AWS Cloud®9 CodePipeline  CodeDeploy  CodeCommit  CodeBuild
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Co ntainerized, Microservices Architecture
Dynamically Orchestrated,
Microservices Oriented.

VM Container Serverless
On-Demand DeIivery, Cloud Services
Global Deployment, .S
DevOps

Elasticity, and Higher-Level Services.
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