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Agenda

« Challenges of running streaming applications
« Apache Flink

- Configure and deploy an Apache Flink application using Amazon
Kinesis Data Analytics



Challenges of running streaming applications

Availability

- Much higher requirements on the availability of the streaming applications when
compared to traditional batch-based approach

State management

Computations of a streaming application often rely on internal state that can be corrupted
or even lost when the application fails

Scaling

When the load increases, the infrastructure that supports the streaming application must
scale to keep the application from becoming overloaded

When the load decreases, the infrastructure should scale down to remain cost effective by
not provisioning more resources than are needed



Apache Flink

- Apache Flink is an open-source project that is tailored to stateful
computations over unbounded and bounded datasets

« Support for APIs (including Java and SQL) and rich time semantics
In-depth state management capabilities
Provides exactly-once processing support

- Well suited for analyzing streaming data with low latency



Deploy and operate Apache Flink application with
Kinesis Data Analytics for Java applications

Scenario

Analyze the telemetry data of a taxi fleet in New York City in near real
time to optimize the fleet operation

Goal
|dentify areas that are currently requesting a high number of taxi rides



Architecture

Amazaon Kinesis Data Amazon Kinesis Data

Streams Analytics for Java

Ingestion Layer Processing Layer Presentation Layer

- Ingestion layer: Kinesis data stream serves as a buffer that decouples the producers from
the consumers

- Processing layer: Kinesis data analytics for Java processes the data in the Kinesis data
stream

-  Presentation layer: Persists the processed data into Amazon ES



Benefits of the architecture

- Separating the different aspects of the architecture into ingestion,
processing, and presentation nicely decouples different components

- Components can be scaled independently
- Allows you to experiment and adopt new technologies in the future



ck the tires!
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Prerequisites

Access to an AWS account with AdminstratorAccess



Create EC2 Key Pair

EC2 Managemant Conscle

AMAZON.COM/ B¢

Ireland ~

EC2 Dashboard Resources C* Account Attributes
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oo You @re using the following Amazon EC2 resources in the EU West (Ireland) region Supported Pia
Tags /P
9 Running Instances Elastic IPs VPC
Reports r
e Dedicated Hosts Snapshots
Limits 7 Volumes ( oad Balancers vpe-1c78dad9
Key Pairs 24 Security Groups

‘ gth management
Instances Placement Groups Console experiments
Launch Templates

Create Instance Additional Information
Spot Requests

. To start using 2y it havi know an Amazon EC2 insta
Reserved instances To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 instance

Dedicated Hosts Launch instance
Scheduled Instances

Capacity Reservations

Service Health C* Scheduled Events
AMis Service Status: EU West (lreland):

Bundle Tasks o EU West (reiand) No events AWS Marketplace

Availability Zone Status: Find free software trial products in the AWS

Volumes e Marketplace from the EC2 Launc
) eu-west-1a these popular AMis:

Snapshots Availability zone is operating normally g

Ufecycle Manager Bamracuda CloudGen Firewal

) eu-west-1b
ability zone s operating normally By Barracuda Networks, Inc

Rating

Starting from $0.60/Mr or from $4,599/yr (12%

savings) for software + AWS usage fees

Security Groups st-1¢C
Elastic IPs

S 8 d View all infrastructure
Placement Grglils
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Run AWS CloudFormation

* Execute template in your own AWS account
* This steps will take up to 10 minutes
 Build and generate Kinesis Data Analytics Apache Flink Jar file
« Creates Amazon ES cluster for presentation layer
* Provisions an EC2 instance to ingest data

* Navigate to the Outputs section of the CloudFormation template and
take a note of the outputs. We will need them to complete the
subsequent steps.


https://console.aws.amazon.com/cloudformation/home#/stacks/new?stackName=streaming-workshop-infrastructure&templateURL=https://shausma-public.s3-eu-west-1.amazonaws.com/public/cfn-templates/streaming-workshop/streaming-workshop-infrastructure.yml
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Create Kinesis Data Stream—taxi-trip-events

Amazon Kinesis eams Mar

Admin/shausma-Isengard @ s... Ireland ~

Get started with Amazon Kinesis

To get started, choose an Amazon Kinesis resource to create

Ingest and process streaming data with Kinesis Deliver streaming data with Kinesis Firehose delivery
streams streams

Process data with your own applications, or using AWS Continously collect, transform, and load streaming data into
managed services like Amazon Kinesis Data Firehose, Amazon destinations such as Amazon S3 and Amazon Redshift.
Kinesis Data Analytics, or AWS Lambda.

Create data stream Create delivery stream

Analyze streaming data with Kinesis analytics Ingest and process media streams with Kinesis video
applications streams

Run continuous analysis on streaming data from Kinesis data Build applications to process or analyze streaming media.
streams and Kinesis Firehose delivery streams.

Create analytics application Create video stream

IratedrCloudFormation tem lates




assing layer
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Steps

1. Create IAM role to call services
2. Create Kinesis Data Analytics application



Step 1: Create |AM role to call services

vs.amazon.com/iam/t

Services ~ Resource Groups ~ * Admin/shausma-Isengard @ s.. ~  Global ¥  Support ~

Welcome to Identity and Access Management Feature Spotlight

IAM users sign-in link: Introduction to AWS IAM - &
Dashboard o

itps://shausma.signin.aws.amazon.com/console (7] stomize - -
Groups

Users IAM Resources
Roles
Pol

ymer Managed Policies: 66
Identity providers

Account settings Security Status 3 out of 4 complete <

Credential report

Activate MFA on your root account v Additional Information

|IAM best practices
Create individual IAM users
Encryption keys 1AM do entation

Use groups to assign permissions Neb Identity Fed

Apply an IAM password policy
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reate |AM role to call services

(<] ¥ 1AM Management Console

<) C @ U

amazon.com

Admin/shausma-Isengard © s Global ~  Support ~

Select type of trusted entity

-

AWS sorvice @ Ancther AWS account @ Web identity
e

° SAML 2.0 federation

actions on your behalf. Learn more

Choose the service that will use this role

stiCacha
stic Beanstalk
ontainer Service
ecycle Manager

padBalancing

T Things Grapt

KMS RoboMaker

Select your use case

Kinesis Analytics

Kinesis Firehose
* Required

Cancel




Step 1: Create |AM role to call services

* Admin/shausma-Isengard @ s.. ~ Global = Suppert *

Craate policy o
Filter policies - Q Showing 588 results

Policy name -

Admir

to Al

Alaxa for Business to. ..

+ Set permissions boundary

* Required Cancel Previous
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Step 2: Create Kinesis Data Analytics application

m S * _

8 n eu-west yws.amazon.com)/kir

Resource Groups ~ * Admin/shausma-Isengard @ s Ireland +  Support ~

Amazon Kinesis dashboard (2}

Amazon Kinesis

% Dashboard Amazon Kinesis makes it easy to collect, process, and analyze video and data streams in real time, so you can get timely insights and react quickly to new
information. What is streaming data?

Data Streams

Kinesis data streams (1) Kinesis Firehose delivery streams

Data Firehose

Data Analytics Name Status Continously collect, transform, and load streaming data into
destinations such as Amazon S3 and Amazon Redshift

Video Streams sthm-streaming-workshop Active >
- Leam more

What's new
View all Create data stream Create delivery stream

Kinesis analytics applications Kinesis video streams

Run continuous analysis on streaming data from Kinesis data Build applications to process or analyze streaming media
streams and Kinesis Firehose delivery streams. Learn more Learm more

%
DL
-

Create analytics application Create video stream




Step 2: Create Kinesis Data Analytics application

_ ® Amazon Kinesis Analytics *

“— c @ i1 @ hitps:/feu-we sole aws amazon.com/kinesisanalytics/home?re eu-west-1#wizard/la a3 + i D @

Resource Groups

Amazon Kinesis Kinesis Analytics - Create application

Dashboard
Kinesis Analytics applications continuously read and analyze data from a connacted streaminggource in real-time. To anable interactivity with your data
during configuration you will be prompted to run your application. Kinesis Analytics resougali®ire not covered under the AWS Free Tier, and usage-
vare inform i wesis Analytics pricing
Data Streams based charges apply. For more information, see Kinesis Anahytics pricing.
Data Firahose
Application name* sthm-streaming-workshop
Data Analytics

Video Streams
Description

What's new
S0L
© Apache Flink 1.6

Access permissions

Create or choose 1AM role with the required permissions. Kinesis Analytics will assume this role when you later execute your code. Learn mone

Access permissions” Create / update IAM role kinesis-analytics-sthm-streaming -workshop-eu-west-1

© Choosa from |AM roles that Kinesis Ana yiics can assume

.
IAM role sthm-streaming-workshop

View sthm-streaming-work

& requined tn
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Step 2: Create Kinesis Data Analytics application

- ) ecrernkne ol

« cC o i1 @ https://eu-we vs.amazon.com/k
Amazon Kinesis

Configure application

Dashboard
In this section, you specify your application's code location, 1AM role, application properties, snapshots, and monitoring

Data Streams

Code location

Data Firehose

Choose the S3 bucket that contains your application's JAR file. Your application code is reloagd n the S3 bucket every time you update your application
>

l Data Analytics

using this page. To update other application settings without reloading the applicatiog cg se the AWS CLI. Learn more (4

Video Streams
~

Amaz:;_n 83 bucket* tech-summit-02-artifactbucket-vfzls1gu26no ¥ -~ Create new

View tech-summit-02-artifactbucket-vfzis1gu26no in Amazon S3 (7

What's new

Path to Amazon S3 object* amazon-kinesis-analytics-taxi-consumer-1.0-SNAPSHOT jar

Specily the patt

View speci
Access to application resources

Access permissions* Create / update |1AM role kinesis-analytics-sthm-streaming-workshop-eu-west-1

© Choose from IAM roles that Kinesis Analytics can assume

sthm-streaming-workshop

» Properties
» Snapshots
» Monitoring

* Required
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Step 2: Create Kinesis Data Analytics application

* Expand the Properties section
« Enter Group ID : FlinkApplicationProperties
« Add two key/value pairs:
 InputStreamName with the name of the Kinesis stream you've
created earlier, e.qg., taxi-trip-events
* ElasticsearchEndpoint with the correct Amazon ES https
endpoint that can be obtained from the Output section of the
CloudFormation template under ElasticsearchEndpoint



Step 2: Create Kinesis Data Analytics application

* Finally, press the blue Update button at the bottom of the page to

update the properties of the application
* Once the update has completed, press Run on the resulting page
and confirm that you want to run the application by choosing Run

again
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Ingest data into a Kinesis Data Stream

* Connect to the EC2 instance via browser SSH
* Once the connection has been established, start ingesting events
into the Kinesis data stream by executing the jar file that has
already been downloaded to the EC2 instance
* java -jar amazon-kinesis-replay-1.0-SNAPSHOT .jar -
streamRegion us-east-1 -speedup 1000 -streamName taxi-trip-
events



ing data
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Analyze the data

 Navigate to the Kibana dashboard—the URL can be obtained from the
Output section of the CloudFormation template
under KibanaDashboard

- The Kibana dashboard contains a heatmap and a line graph

- The heatmap visualizes locations where taxis are currently requested

- The line graph visualizes the average trip duration between to these two airports
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https://github.com/aws-samples/amazon-kinesis-analytics-taxi-consumer/tree/master/src/main/java/com/amazonaws/samples/kaja/taxi/consumer

_et's step back for a moment and review what you
just did

You created a fully managed, highly available, scalable streaming
architecture

You ingested and analyzed up to 10k events per second

Try to imagine what it would have taken you to build something similar from scratch
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Cleanup

 Deletet
 Deletet
 Deletet
 Deletet

delete t

ne Kinesis Data Analytics Java app
ne Kinesis stream
ne IAM role you created earlier

ne CloudFormation stack. If it fails, delete the S3 bucket and
e stack again.







earn big data with AWS Training and Certification

Resources created by the experts at AWS to help you build and validate data analytics skills

" | New free digital course, Data Analytics Fundamentals, introduces
p Amazon S3, Amazon Kinesis, Amazon EMR,
LI=—=—=15.  AWS Glue, and Amazon Redshift

@ Classroom offerings, including Big Data on AWS, feature
AWS expert instructors and hands-on labs

-
o ‘ Validate expertise with the AWS Certified Big Data - Specialty exam or
‘ I——— | the new AWS Certified Data Analytics - Specialty beta exam
N

adAWS training and
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Thank you!
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