COALTFUVIEARS SIEL EEBLTHY NELNELTERENDY =7
aWS BRI ONTIEY— 22253 L [AH—ERD KF1 4> FECREEE

|AWS Black Belt Online Seminar]
Amazon EMR

BH—EXBDy b R

Solutions Architect AWS A3 Webinar
15 S
2019/10/23

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



https://amzn.to/JPWebinar
https://amzn.to/JPArchive
https://aws.amazon.com/jp/events/aws-event-resource/archive/

%aHl
F15 Kl (FAE #DIEB)
FhiZ :
TRV T —ERT v /N
B &t KSR
Y)a—23>7—F77hF

IR AWSH—E X

AWS t7R— k. Amazon EMR.

Amazon Elasticsearch Service.

Amazon Kinesi
azo esis WS

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



AWS Black Belt Online Seminar & &

Mb—EP 2B TYYa—>aYvil TE#ER) 0ZThZzhoF—IIC8hh T, 7Y
JY T H—ER Sy NUBRAEDERT B4 VS EIF—SU—XTT,

EE‘E%E"E% : t b‘—cég ij- ! =§ | %‘B Questions
. EIRAALERIE. TEBCLABIERA LA B

. SHOO-KYyTKEIBSEMIE | ed
BEATIEFRADOTITETTIV

Twitter \w> a2 73U T2 TFIBL STV
#awsblackbelt

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. a S.’



ABICOWVWTDIEES

$§ﬂTHﬂH%ﬂQ§HEﬁ§@#—EZW?B&UW%RDDTQ%%LTUE?O%ﬁ@
r%*ﬁ‘iAWS _t'7:|:7"j"f ~ ( ) ICTCHERE< T

BRMERICIZ T ERLTED A BERRAOMEE AWS RN £ TH 1 FEE&E O ICHE
EDNBoIIZE AWSKRRTV T TH A FOMNRZEBREIETVWELEEET,

IR IIHIARECE B> TWVET, BFRBEEBOSERIER) -2 a3 2EAT 355, HEH
Bz CHRKTETVREEEETD,

AWS does not offer binding price quotes. AWS pricing is publicly available and is subject to
change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this document is
provided only as an estimate of usage charges for AWS services based on certain
information that you have provided. Monthly charges will be based on your actual use of
AWS services, and may vary from the estimates provided.

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. a S


http://aws.amazon.com/

AXHO7S TN
Why Amazon EMR
What is Amazon EMR
How to Amazon EMR

Amazon EMR and Friends

=Rl

aws



What’s New in Amazon EMR

https://aws.amazon.com/blogs/big-data/run-spark-applications-with-docker-using-amazon-emr-6-0-0-beta/

avys Services v Resource Groups v * Q v  Tokyo v Support ¥

Amazon EMR « What's new

Clusters

Sy CoiGuBon Sep 5, 2019 : Simplify your Spark application dependency g with Docker and Hadoop 3 with EMR 6.0.0 (Beta). H a d O 0£ 3 [ B et a

EMR 6.0.0 (Beta) allows users to define application and library dependencies using Docker images from Docker Hub and Amazon Elastic Container Registry (ECR) using Spark 2.4.1 and Hadoop 3.1.0. Using Hadoop 3,
Block public access Docker, and EMR, Spark users no longer have to install library dependencies on individual cluster hosts, and application dependencies can now be scoped to individual Spark applications. You can use Docker images
to package your own library dependencies, and can even run containers with different versions of R and Python on the same cluster. The EMR 6.0.0 (Beta) release is available in the US East (N. Virginia), and US West
(Oregon) regions. Learn more

Events O 7‘ 7 — 7
Aug 19, 2019 : Introducing Block public figuration to EMR cl s from unintentional network exposure. / \ I J ‘y } t *—*

VPC subnets

/? N\

Notebooks Amazon EMR has introduced a new account level configuration called Block public access that allows administrators to enforce common public network access rules for EMR clusters. You can enable this
W configuration and prevent your account users from launching clusters with security group rules that open ports for inbound traffic from IPv4 0.0.0.0/0 or IPv6 ::/0. You can configure exceptions in Block Public access

~ = configuration to allow public access on a port or range of ports before you launch EMR clusters. Learn more

| | What's new '

rhRrLrLrs. Aug 6, 2019 : Introducing EBS encryption for encrypting EBS vol hed to EMR cl E B S H'% % 1 t b“ ’Fll;l‘i- $ ‘:

With EMR release 5.24.0 and later, you can enable EBS encryption for encrypting data on EBS volumes attached to EMR cluster. This feature is available as part of the security configuration settings. Learn more

Apr 30, 2019 : Support for multiple nodes to ble high ilability for EMR applications ) l/ '9:' z g p—
With EMR release 5.23.0 and later, you can launch an EMR cluster with three master nodes and enable high Availability of applications running on EMR clusters. Learn more

Apr 30, 2019 : Support for reconfiguring applications on running EMR Clusters 7 5 Z g %&L E 0) N 1& b\ 5 J: % 3

With Amazon EMR version 5.21.0 and later, you can re-configure cluster configurations and specify additional configuration classifications for each instance group in a running cluster. Learn more

Mar 11, 2019 : Support for Flink 1.7.0 on Amazon EMR release 5.21.0

You can now use Apache Flink 1.7.0 on Amazon EMR release 5.21.0. Flink 1.7.0 has many new features such as the ability to change the state schema of the streaming application which allows you to change the
features captured by the application without restarting it, support for a new connector to write to Kafka 2.0, and an exactly-once S3 file sink for writes to Amazon S3. Flink 1.7.0 also features several streaming SQL
improvements such as support for temporal tables that tracks the history of data changes and several new built-in SQL functions to handle complex data types. Learn more

\ 3
W

Nov 19, 2018 : Introducing EMR Notebooks, a d analytics i t based on Jupyter Notebooks.

EMR Notebooks allows data scientists, analysts, and developers to prepare and visualize data, collaborate with peers, build applications, and perform interactive analysis using EMR clusters. EMR Notebooks is pre-
configured for Spark, supporting kernels for languages such as PySpark, Spark SQL, Spark R, and Scala, as well as open-source library packages found in Anaconda. Integrated Spark monitoring capabilities allow you
to monitor job progress and debug code within the notebook editor. There is no additional cost for using EMR Notebooks. You only pay for the EMR cluster attached to the notebook.EMR Notebooks is available in the
US East (N.Virgina and Ohio), US West (N.California and Oregon), Canada (Central), EU(Frankfurt, Ireland, and London), and Asia Pacific (Mumbai, Seoul, Singapore, Sydney, and Tokyo) regions. Learn more
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Amazon EMR 73 This is My Architecture
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Core Task

Resizing Core instance group - 2(ig-18EJ7DIWLB1HZ) Resizing Tasic -
groupl(ig

You ara shrinking your group from 4 running in cee 10 3. You are shrinking your task group from 2 running instances to 1.

Amazon EMR attempts to minimize the impact on running jobs by intelligently selecting the

Note: To minimize the risk of data loss, EMR attempts to decommission HDFS on the core

nodes; the data present on the Instances marked for removal is replicated to other running instances that it terminates. Learn more

instances in the core instance group. We recommend that you minimize HDFS write 1/O
before shrinking the cluster and ensure that the remaining instances in the core group have
free storage capacity. Learn more

Cancel Resize

aws
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Spark2.4.4
Spark 2.4.3
Spark 2.4.2
Spark 2.4.0

Spark 2.3.0
Spark 2.2.0
Spark 2.1.0
Spark 2.0

Sep 01,2019

May 08,2019
April 23,2019
November 2,2018

February 28, 2018
July 11,2017
December 28,2016
July 26,2016
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S pOt I n Sta n Ce AdVi SO r w 5%1 https://aws.amazon.com/ec2/spot/instance-advisor/

Spot Instance Advisor

Region: | Asia Pacific (Tokyo) = 0S: | Linux/UNIX =
Instance type filter:
vCPU (min): | 1 e Memory GiB (min): @ Instance types supported by EMR
Instance Type vCPU Memory GiB Savings over On-Demand” Frequency of interruption ~
i3.metal 72 512 70% <5%
s | s | s | s | s §
rd.16xlarge 64 488 78% <5%
S S EE]
cSn.xlarge 4 10.5 76% <5%
S ]
mb5d.24xlarge 96 384 76% <5%
[ | | s | —
m1.large 2 75 90% <5%
e | s | s | s | e
i3.xlarge 4 305 70% <5%
[ s | s | s | s §
m3.xlarge 4 15 84% <5%
e | s | s | s | e |
c3.8xlarge 32 60 76% <5%
s | s | s | s | e §
mb5a.24xlarge 96 384 69% <5%
e | e | | s | e
r3.4xlarge 16 122 82% <5%

[ o [ o [ |

Display all 105 instance types
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AWS Cloud
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EMR / At-rest data encryption \

* For cluster nodes (EC2 instance volumes)
* Open-source HDFS  LUKS encryption

encrypton >

In-transit data encryption

* For distributed applications —

« Open-source encryption FOCSEVOIIMES
(instance

functionality 1 k store/EBS) j

In-transit data encryption

» For EMREFS traffic between S3 and
cluster nodes (enabled automatically)

* TLS encryption

« Spark
« Tez S3
« MapReduce
* Presto At-rest data encryption
R HB * For EMRFS on S3
ase * Server-side or client-side encryption
. Hive (SSE-S3, SSE-KMS, CSE-KMS, or CSE-Custom)
- Pig

https://aws.amazon.com/blogs/big-data/secure-amazon-emr-with-encryption/
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o,
Be

Name

AWS Glue
P Description
Database
Data catalog Classification
Databases Location
Tab Gonnection
anles Deprecated
Connections Last updated
Crawlers Input format
Classifiers Output format

Serde serialization lib

2015

gitarchive
jsen
s3/iglu

No
Fri Aug 11 06:13:10 GMT-700 2017

org.apache.hadoop.mapred. TextinputFormat
org.apache. hadoop.hive.qlio.HivelgnoreKeyTextOutputFormat

org.openx.data jsonserde.JsonSerDe

ETL Serds pm
Jobs
Triggers

paths |t id,org,payload public,repo,type

sizeKey 26129991 objectCount

C

Dev endpoints Table

Tutorials

Add crawler
Schema
Explore table
Add job
o Column name
Resources @

1 id

2 type

3 actor

4 repo

5 payload

6 public

T created_at
8 org

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

sample-datasets/examples/githt

ion 1.0

CrawlerSct Version

Data type
string
string
struct
struct
struct
boolean
string

struct

HBEDOAZT—H2ZX 7 L CGEAA

firginia ~  Support

« Spark. Hive. &0
Prestozt7R—

« AX—TE/N—TFT1>3
> DOBEER

— « T—JIEFHZEIR—
F Tieft

UPDATED_BY_CRAWLER gitarchive_new

Showing: 1-80f 8

payload schema details

¥ STRUCT
ref:STRING
ref_type:STRING
master_branch:STRING
description:STRING
pusher_type:STRING
push_id:INT
sizeINT
distinct_size:INT
head:STRING
before:STRING
P commits:ARRAY
action:STRING
¥ release:STRUCT
Ui STRING
assets_ur:STRING
upload_urt:STRING

oo | aws
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CI:I} Compute

EC2

Lightsail &

ECR

ECS

EKS

Lambda

Batch

Elastic Beanstalk

Serverless Application Repository

Storage

S3

EFS

FSx

S3 Glacier
Storage Gateway
AWS Backup

Database
RDS
DynamoDB

b))

Q,

Robotics
AWS RoboMaker

Blockchain

Amazon Managed Blockchain

Satellite

Ground Station

Management & Governance
AWS Organizations
CloudWatch

AWS Auto Scaling
CloudFormation
CloudTrail

Config

OpsWorks

Service Catalog
Systems Manager
Trusted Advisor

Managed Services

Analytics

Athena

CloudSearch
Elasticsearch Service
Kinesis

QuickSight &'

Data Pipeline

AWS Glue

MSK

Security, Identity, & Compliance

IAM

Resource Access Manager

Cognito

Secrets Manager
GuardDuty

Inspector

Amazon Macie

AWS Single Sign-On
Certificate Manager

Key Management Service
CloudHSM

Business Applications
Alexa for Business
Amazon Chime &

WorkMail

End User Computing
WorkSpaces
AppStream 2.0
WorkDocs

WorkLink

Internet Of Things
loT Core

Amazon FreeRTOS
loT 1-Click

loT Analytics

loT Device Defender
lIoT Device Management
loT Events

loT Greengrass

loT SiteWise

loT Things Graph
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| Clusters Filter:  All clusters Filter clusters ... No clusters found c
Security configurations Name ID Status Creatic
Block public access
VPC subnets
Events
Notebooks
Help

What's new
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Create Cluster - Quick Optighs ot sdvancedoptions |

Configuration

Cluster name My cluster
« Logging @
S3 folder s3:/faws-logs-123456789012-us-west-2/elasticmapreduce/ BB

Launch mode @ Cluster €) Step execution @

Software configuration
Release emr-5.27.0 [i]

Applications @ Core Hadoop: Hadoop 2.8.5 with Ganglia 3.7.2,
Hive 2.3.5, Hue 4.4.0, Mahout 0.13.0, Pig 0.17.0,
and Tez 0.9.2

HBase: HBase 1.4.10 with Ganglia 3.7.2, Hadoop
2.8.5, Hive 2.3.5, Hue 4.4.0, Phoenix 4.14.2, and
ZooKeeper 3.4.14

Presto: Presto 0.224 with Hadoop 2.8.5 HDFS and
Hive 2.3.5 Metastore

Spark: Spark 2.4.4 on Hadoop 2.8.5 YARN with
Ganglia 3.7.2 and Zeppelin 0.8.1

Use AWS Glue Data Catalog for table metadata €

Hardware configuration

Instance type  m5.xlarge The selected instance type adds 64 GiB of GP2 EBS

storage per instance by default. Learn more [4

Number of instances 3 (1 master and 2 core nodes)

Security and access
EC2 key pair  Choose an option © Learn how to create an EC2 key pair.

Permissions @ Default Custom

Use default IAM roles. If roles are not present, they will be automatically
created for you with managed policies for automatic policy updates.

EMR role EMR DefaultRole [§ €
EC2 instance profile EMR_EC2_DefaultRole [ €

aws

© 2019, Amazon — e A -
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Create Cluster - Advanced Options o to quick options

| step 1: Software and Steps
Step 2: Hardware
Step 3: General Cluster Settings

Step 4: Security

Software Configuration

| Release emr-5270 (i Q]
V Wedoop285 | Zeppelin081
JupyterHub 1.0.0 Tez 0.9.2
Ganglia 3.7.2 HBase 1.4.10
v Hive2.3.5 Presto 0.224
MXNet 1.4.0 Sqoop 1.4.7
v Hue4.4.0 Phoenix 4.14.2
Spark 2.4.4 HCatalog 2.3.5

Multi-master support
Enable multi-master support €

AWS Glue Data Catalog settings (optional)
Use for Hive table metadata €

Edit software settings @

@ Enter configuration Load JSON from S3

Livy 0.6.0

Flink 1.8.1

Pig 0.17.0
ZooKeeper 3.4.14
Mahout 0.13.0
Qozie 5.1.0
TensorFlow 1.14.0

classification=config-file-name, properties=[myKeyT=myValueT,myKey2=myValue2]

Add steps (optional) @
Step type  Select a step Configure

Auto-terminate cluster after the last step is completed

Cancel



Create Cluster - Advanced Options o to quick options

| step 1: Software and Steps
Step 2: Hardware
Step 3: General Cluster Settings

Step 4: Security

Software Configuration
Release emr-5.27.0

«| Hadoop 2.8.5
JupyterHub 1.0.0

Ganglia 3.7.2
v Hive2.3.5

MXNet 1.4.0
v Hue4.4.0

Spark 2.4.4

|
|
|
[ =

Multi-master support :
Enable multi-master support € :
-AV-VS- a u-e B:;a-(:;t;o-g ;eEin-gs-(;pFonaI)
Use for Hive table metadata @
Edit software settings @

@ Enter configuration Load JSON from S3

o
Zeppelin 0.8.1
Tez 0.9.2
HBase 1.4.10
Presto 0.224
Sqoop 1.4.7
Phoenix 4.14.2
HCatalog 2.3.5

Livy 0.6.0

Flink 1.8.1

Pig 0.17.0
ZooKeeper 3.4.14
Mahout 0.13.0
Qozie 5.1.0
TensorFlow 1.14.0

classification=config-file-name, properties=[myKeyT=myValueT,myKey2=myValue2]

Add steps (optional) @

Step type  Select a step

Configure

Auto-terminate cluster after the last step is completed

Cancel
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Create Cluster - Advanced OptionS 6o to quick options

| Step 1: Software and Steps
Step 2: Hardware
Step 3: General Cluster Settings

Step 4: Security

Software Configuration

Release emr-5.27.0

¢ Hadoop 2.8.5
JupyterHub 1.0.0
Ganglia 3.7.2

v Hive23.5
MXNet 1.4.0

¢ Hued.4.0

v Spark24.4

Multi-master support

Enable multi-master support €

(i)
Zeppelin 0.8.1
Tez 0.9.2
HBase 1.4.10
Presto 0.224
Sqoop 1.4.7
Phoenix 4.14.2
HCatalog 2.3.5

AWS Glue Data Catalog settings (optional)
Use for Hive table metadata €@
Use for Presto table metadata €

Use for Spark table metadata €

Edit software settings €
@ Enter configuration Load JSON from S3

Livy 0.6.0
Flink 1.8.1

Pig 0.17.0
ZooKeeper 3.4.14
Mahout 0.13.0
Oozie 5.1.0
TensorFlow 1.14.0

classification=config-file-name, properties=[myKey1=myValue1,myKey2=myValue2]

Add steps (optional) @

Step type  Select a step

Configure

Auto-terminate cluster after the last step is completed

Cancel
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Create Cluster - Advanced Options o to quick options

| step 1: Software and Steps
Step 2: Hardware
Step 3: General Cluster Settings

Step 4: Security

Software Configuration

Release emr-5.27.0

« Hadoop 2.8.5
JupyterHub 1.0.0
Ganglia 3.7.2

«| Hive2.3.5
MXNet 1.4.0

v Hue4.4.0
Spark 2.4.4

Multi-master support
Enable multi-master support €

AWS Glue Data Catalog settings (optional)
Use for Hive table metadata @

o
Zeppelin 0.8.1
Tez 0.9.2
HBase 1.4.10
Presto 0.224
Sqoop 1.4.7
Phoenix 4.14.2
HCatalog 2.3.5

Livy 0.6.0

Flink 1.8.1

Pig 0.17.0
ZooKeeper 3.4.14
Mahout 0.13.0
Qozie 5.1.0
TensorFlow 1.14.0

: . 1

Edit software settings @ 1

@ Enter configuration Load JSON from S3 :
classification=config-file-name, properties=[myKeyT=myValueT,myKey2=myValue2] :

1

4 1

L o o o o o o e e e e )

Add steps (optional) @

Step type  Select a step

Configure

Auto-terminate cluster after the last step is completed

Cancel
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yarn-site. hive-eec-log4j. hive-log4j. hive-site. pig-properties. pig-
logdj. BERE

« TBIC.
Ao fu

aws

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


https://aws.amazon.com/blogs/big-data/modifying-your-cluster-on-the-fly-with-amazon-emr-reconfiguration/

Create Cluster - Advanced Options o to quick options

| step 1: Software and Steps
Step 2: Hardware
Step 3: General Cluster Settings

Step 4: Security

Software Configuration
Release emr-5.27.0
« Hadoop 2.8.5
JupyterHub 1.0.0
Ganglia 3.7.2
«| Hive 2.3.5
MXNet 1.4.0
v Hue4.4.0
Spark 2.4.4

Multi-master support
Enable multi-master support €

AWS Glue Data Catalog settings (optional)
Use for Hive table metadata @

Edit software settings @

@ Enter configuration Load JSON from S3

o
Zeppelin 0.8.1
Tez 0.9.2
HBase 1.4.10
Presto 0.224
Sqoop 1.4.7
Phoenix 4.14.2
HCatalog 2.3.5

Livy 0.6.0

Flink 1.8.1

Pig 0.17.0
ZooKeeper 3.4.14
Mahout 0.13.0
Qozie 5.1.0
TensorFlow 1.14.0

classification=config-file-name, properties=[myKeyT=myValueT,myKey2=myValue2]

| Steptype Selectastep
|

Configure

Auto-terminate cluster after the last step is completed

: Add steps (optional) @
i

Cancel
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« AFU—=>7%. Hive. Pig. Spark. LU HZXZL JAR DEFIFHRES
Toarhihd

Add steps (optional) @

Step type | v Select a step B Configure
Streaming program
Auto-tt  Hive program
Pig program
Spark application
Custom JAR

aws
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Create Cluster - Advanced Options o to quick options

© 201

Step 1: Software and Steps
| Step 2: Hardware
Step 3: General Cluster Settings

Step 4: Security

r—-

Hardware Configuration ©
= 0N EEA MR thAN.20, EC2NEA1CA 5588 S 0PI T e e e e e s e e e -

Instance group configuration @ Uniform instance groups

Network

EC2 Subnet

Root device EBS volume size

Specify a single instance type and purchasing :
option for each node type.

Instance fleets

Specify target capacity and how Amazon EMR
fulfills it for each node type. Mix instance types and
purchasing options. Learn more [4

vpc-2d04cedd (172.31.0.0/16) (default) | default CreateaVPC [2 @

subnet-87b244f1 | Default in us-west-2a

10 GiB @

Choose the instance type, number of instances, and a purchasing option. You can choose to use On-Demand Instances, Spot Instances, or both.
The instance type and purchasing option apply to all EC2 instances in each instance group, and you can only specify these options for an instance
group when you create it. Learn more about instance purchasing options [4

Node type Instance type Instance count Purchasing option
Master ms.xiarge & @ On-demand ©
Master - 1 & 4 vCore, 16 GiB memory, EBS only storage 1 Instances
EBS Storage: 64GiB @ ¢ Spot @
Add configuration settings 4 Use on-demand as max price
Core ms.xiarge & @ On-demand &
Core-2 & 4 vCore, 16 GiB memory, EBS only storage 2 Instances
EBS Storage: 64 GiB @ Spot 6
Add configuration settings 4 Use on-demand as max price
Task % ms.xlarge & ® On-demand ©
Task -3 & 4 vCore, 16 GiB memory, EBS only storage 0 Instances

EBS Storage: 64 GiB @ 4
Add configuration settings 4

+ Add task instance group

Spot ©

Use on-demand as max price

Cancel Previous m

Auto Scaling

Not available for Master

Not enabled &

Not enabled &
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group wnen you create It. Learn more about Instance purcnasing optons L2

Node type Instance type
Master mb.xlarge V4
Master - 1 & 4 vCore, 16 GiB memory, EBS only storage

EBS Storage: 64GiB @ &
Add configuration settings V4

Core mb.xlarge V4
Core-2 & 4 vCore, 16 GiB memory, EBS only storage
EBS Storage: 64 GiB @ V4

Add configuration settings

Task % ms.xlarge &

Task - 3 & 4 vCore, 16 GiB memory, EBS only storage
EBS Storage: 64GiB @ &
Add configuration settings V4

+ Add task instance group

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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Instance count

1 Instances

2 Instances

0 Instances

Purchasing option

'@ On-demand &

Spot ©
Use on-demand as max price

‘@ On-demand ©

Spot @

Use on-demand as max price

@ On-demand 6

Spot 6@

Use on-demand as max price

aws

\-—-/7

=
: Auto Scaling :
I
: Not available for Master |
| i
! 1
! 1
- 1
! I
1 Not enabled & 1
! 1
| i
! 1
- 1
1
1 Not enabled & :
! 1
! 1
! 1
! 1
! i
! I
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Auto Scaling rules

© 2019, Amazon Web

Maximum instances: I:] (]

Minimum instances: (]

¥ Scale out

Default-scale-out-1: Add 1 instance if YARNMemoryAvailablePercentage is less than 15 for
1 five-minute period with a cooldown of 300  seconds
Default-scale-out-2: Add 1 instance if ContainerPendingRatio is greater than 0.75  for 1

five-minute period with a cooldown of 300  seconds

+ Add rule

v Scalein

Default-scale-in: Terminate 1 instance if YARNMemoryAvailablePercentage is greater than 75
for 1 five-minute period with a cooldown of 300 | seconds
+ Add rule

'R

SR

'R

aws
N
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+ Add task instance group

group wnen you crearte It. Learn more apout Instance purcnasing opuons LZ; i- -
i
Node type Instance type Instance count : Purchasing option | Auto Scaling
i
Master m5.xlarge & : @ On-demand © I Not available for Master (2]
Master - 1 & 4 vCore, 16 GiB memory, EBS only storage 1 Instances |
EBS Storage: 64 GiB @ 4 I Spot 6 :
Add configuration settings : Use on-demand as max price 1
|
|
|
Core m5.xlarge & I @ on-demand & | Not enabled & (2]
Core-2 & 4 vCore, 16 GiB memory, EBS only storage 2 Instances : I
EBS Storage: 64 GiB €@ V4 I Spot © |
Add configuration settings 4 | Use on-demand as max price :
: I
Task % mb5.xlarge s | @ On-demand © : Not enabled & (]
Task -3 & 4 vCore, 16 GiB memory, EBS only storage 0 Instances | I
EBS Storage: 64GiB @ & : Spot © 1
Add configuration settings 1 Use on-demand as max price :
) I
|
|
|
|
|
|

aws

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. ~ =)
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Node type

Master
Master - 1 &

Core
Core-2 &

Task ¥
Task -3 &

Instance type

mb5.xlarge V4

4 vCore, 16 GiB memory, EBS only storage
EBS Storage: 64GiB @ &

Add configuration settings V4

mb.xlarge V4
4 vCore, 16 GiB memory, EBS only storage

EBS Storage: 64 GiB €
Add configuration settings V4

mb5.xlarge V4
4 vCore, 16 GiB memory, EBS only storage

EBS Storage: 64 GiB €
Add configuration settings s

+ Add task instance group

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

Instance count

Purchasing option
@® On-demand ©

Spot ©

Use on-demand as max price

©

On-demand €

@® Spot © Current spot price

Use on-den@\VET E{ol 1\ o1y -} Price
us-west-2a $0.084
us-west-2b $0.081

On-dema us-west-2c $0.077

@ Spot ©

Use on-demand as max price

L-l

Auto Scaling

Not available for Master

Not enabled V4

Not enabled &

aws

(2]
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Instance group configuration @ Uniform instance groups
Specify a single instance type and purchasing
option for each node type.

: Instance fleets

i Specify target capacity and how Amazon EMR

! fulfills it for each node type. Mix instance types and
: purchasing options. Learn more

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



Create Cluster - Advanced Options  co to quick options

Step 1: Software and Steps Hardware Configuration @ * WY l\ |7 —_— 7

| Step 2: Hardware If you need more than 20 EC2 instances, see this topic [4.
S G il e e VPC & (E#d) Subnet
Step 3: General Cluster Settings Specify a single instance type and purchasing
Step'4: Securty option for each node type.

'@ Instance fleets
Specify target capacity and how Amazon EMR
fulfills it for each node type Mix instance types

' CreateaVPC [2 ©

, R &1,
i A2 ARAVAD

Root device EBS volume size 10 GiB @

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

© 2019, .

For each fleet, specify up to five instance types. For core and task fleets, enter target capacities for and spot
launches instances from among the types you specify to fulfill the targets. Formemastevﬂest,mewwnsaMaysme For eachis
= mEhAOSA, SPGLpUGe lhi: dSnat aalieasdar sachufleat defemniae SAokarauisianiag haha e e e e ey
: Netatye Fleet instance types Target capacity Advanced Spot options utoScaing 1
1 Master mb.xlarge Not available for instance |
| Master-14 4vCore, 16 GiB memory, EBS only storage @ On-demand fleets 1
I EBS Storage: 64GiB @ ¢ Spot 1
Maximum Spot price: % On-Demand 100
1 PoLp Demand [ The master fieet 1
| Add / remove instance types to fleet consists of one EC2 I
i instance 1
| Core mb5.xlarge 3] Not available for instance I
; On-demand 1
I coe-24 4vCore, 16 GiB memory, EBS only storage 9| fleets
i EBS Storage: 64GB @ & onits Not set B |
1 Maximum Spot price: % On-Demand [ 100 0 Spot units Provisioning ti t 0 1
1
1 Each instance counts as 4 units @ 0 Total units T B I
: Add / remove instance types to fleet after 60  min. of Spot unavailability 1
1
I qask x m5.xlarge . i [} Not available for instance 1
| Tak-3¢ 4 vCore, 16 GiB memory, EBS only storage 2 i fleets I
1 EBS Storage: 64GiB @ & Hotast B
1 Maximum Spot price: % On-Demand [ 100 0 Spot units e :
: Each instance counts as 4 units @ & okt e e B I
l Add / remove instance types to fleet after 60  min. of Spot unavailability |
'IS
-]

!
%
[




Create Cluster - Advanced Options oo quick options

Step 1: Software and Steps Hardware Configuration @
| Step 2: Hardware If you need more than 20 EC2 instances, see this topic [4.
) Instance group configuration Uniform instance groups
Step 3: General Cluster Settings Specify a single instance type and purchasing

option for each node type.

'@ Instance fleets
Specify target capacity and how Amazon EMR
fulfills it for each node type. Mix instance types and
purchasing options. Learn more [4

7 o e 515 a6 e VPOEA © AV Sut /)
AIRRAVRAZALTED

Step 4: Security

|1 w MK

10 GiB@®
types. For core and task fleets, enter target capacities for and spot A EMR

you specify to fulfill the targets. For the master fleet, the target is always one. For each instance type,
anced Spot options for each fleet Spot p Learn more [4

ce types Target capacity Advanced Spot options Auto Scaling

mé.xlarge Not available for instance
4 vCore, 16 GiB memory, EBS only storage @ On-demand fleets
EBS Storage: 64GiB @ ¢ Spot
Maximum Spot price: % On-Demand [ 100
: i The master fieet
Add / remove instance types to fleet consists of one EC2
instance
e
Core 9 1 Defined duration € Not available for instance
Core-2 & 6 GiB memory, EBS only storage | - uo:“—:mnnd 1 fleets
weice 0 | (R B
Maximum Spot price: % On-Demana 0 ) © Spot units Im fineoul®
1
I Each instance counts as 4 units @ 11 o — | Terminste custr B
Al iemeVANSIARG DDA auflatl e = = —I I— - e =B after 60 min. of Spot unavailability
Task X m5.xlarge 0 . i [} Not available for instance
Task-3 & 4 vCore, 16 GiB memory, EBS only storage i floats
EBS Storage: 64GiB @ 4 Hokast B
Maximum Spot price: % On-Demand [ 100 0 Spot units Py
Each instance counts as 4 units @ & okt e e n
Add / remove instance types to fleet after 60  min. of Spot unavailability

© 2019, .
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General Options and Tags

General Options

Cluster name My cluster
S3 folder s3://aws-logs-123456789012-us-west-2/elasticmapreduce/ T

Debugging ©

Termination protection €

Key Value (optional)

Add a key to create a tag

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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Additional Options

EMRFS metadata store
EmrFSMetadata 0

Number of retries

5 i
Retry period (in seconds)
e e - - L
|
o) |
Custom AMIID  None (i ] |

w Bootstrap Actions

Bootstrap actions are scripts that are executed during setup before Hadoop starts on every cluster node. You can use them to install additional
software and customize your applications. Learn more [/}

I
Add bootstrap action Select a bootstrap action Configure and add :

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. ~ =)
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e S3IIEREESMEIFD. £ T. EMRFS Consistent View
DynamoDBZ 7 71 ILL XA MDD E LTERT S

EMRFSIC& > TEZIAFEFNT. F£7-I3 EMRFS CREIEI /= Amazon S3 7
STV MIOWT, EMRIVZSRAZ—HDUIMNEEZFAABRDFANDDOD—EEZ
FT I TEBEIICTHS

- UTDIEEZHEBTETDS
FEZ &L LT, EMFRS b'S3 MU 97 B3
=PDOBHEITE TORREKMNE
ZDHEDBHITTIE. B (Exponential) /Ny oA I7HMEAINS

aws
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e XUwhk
e T—bFRESYyTFT70a>zERIZIRDODIC. PTVG—Sa> 2T )1y
x:;)waa&‘tzav«z‘%ﬁﬁuﬁa~_<\:'c\ 9 5 X3 D REE %z 2 iE
-
- FHLBEWI—FXbSYTTOa3>TOIS—%2IET S
+—AmazonEBSH—FUa—LEES{EOTHR—+
« rootRJa—LZH.
ESICHE o7
- WEEH
« 7YV LinuxAMI T#%% (Amazon Linux 2 AMI (3B R—kSThTLWHAEL)
« HVM & U EBS-Backed® AMI T&H 3%
- 64EY FAMI TH DB
s 7N —2 3 ERILARDODIA—Y—ZF O I dTELL (I : hadoop.
hdfs. yarn. spark% &)

https://aws.amazon.com/blogs/big-data/create-custom-amis-and-push-updates-to-a-running-amazon-emr-cluster-using-amazon-ec2-systems-manager

aws
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- Hadoop &/ — R THIKRT BRIICEITINBZI ATV T b+
- HEE®E. BMOYIbUT7D1 VA —=)LICER
« RKIDT—FRANZYTITO 3 zRTARE

« FHEETET
instance.json E7-|& job-flow.json ICEZE I N1 VX2 2 AE B DEICK T B &M
f5l : IsMaster=true

« FHMBAHRXZL
FEOARRZLRI) T %#RTTS
Bl:S3MBEE/—RICZ7AILE2IE—T 3
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Security Options
EC2 key pair | demo a o

«| Cluster visible to all IAM users in account €

e EC2x—AR7Y
e YAA—/—FRICSSHEHRTIBZLS5TABICIE. F—RT7ET7EYVF
THRINELRH D
« JUTRAARTN
e OFFICdBE. 7FRF—1EREZ (¥ root 1—H—) OAH . CLI &
OAVY =TIV ARZRRTIDLOICHD

aws
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Permissions @

@ Default Custom

Use default IAM roles. If roles are not present, they will be automatically
created for you with managed policies for automatic policy updates.

EMR role EMR_DefaultRole €)
EC2 instance profile EMR_EC2 DefaultRole €)

Auto Scaling role EMR_AutoScaling_DefaultRole )

« EMRIEO—-ILZFEHALTAWS DY —XRICT7IERTS
« EMRO-IL
« EMRDBECQHBEDIVY—=RICTIVELATESZLSICTS
« EQAVRZRTFOT771I
« JSRAFZ—AHDEQLAVAZVADNSIBEDVYY —RICTIERATRcziFad
)
- F—FrR—=D>sO-)
o F—=FRT=VIDTICLBAIVAFZVADEMERT ZHFRT S
« TFTI7AILMOO-IIZERATZH. MBOO—IILZEIRT S aws
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w Encryption Options

Security configuration | Dev Config 35 O

v EC2 Security Groups

An EC2 security group acts as a virtual firewall for your cluster nodes to control inbound and outbound traffic. There are two types of security groups
you can configure, EMR managed security groups and additional security groups. EMR will automatically update the rules in the EMR managed
security groups in order to launch a cluster. Learn more.

Type EMR managed security groups Additional security groups
EMR will automatically update the selected group EMR will not modify the selected groups

Master [ Default: sg-f712b29a (ElasticMapReduce-master) :] No security groups selected ,

Core & Task | Default: sg-f112b29c (ElasticMapReduce-slave) $) No security groups selected V4

Create a security group

aws

-

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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Name Dev Config

security configuration

Amazon EMFE

] At-rest encryption

Enable and choose options for at-rest data encryption features in Amazon EMR, including Amazon S3 with EMRFS, local volumes attached to cluster
instances, and block-transfer encryption for HDFS. Learn more

| Clusters

S3 encryption @

| Security configurations |
L o o o o o o e e e e e e e e e e Encryption mode [ SSE-KMS D)
Block pUb"C access AWS KMS Key | SSE-RedshiftCOPY i) 0
VPC subnets Local disk encryption e
Events Key provider type [ AwS KuS )
AWS KMS Key | Enter a Key ARN D
Notebooks \ |
Hel p (v In-transit encryption
Enable and choose options for open-source encryption features that apply to in-transit data for specific applications. Available encryption options may vary
Wh at‘s new by Amazon EMR release. Learn more
TLS certificate provider
Certificate provider type [ PEM ;) O
S3 object 537/ = 0

aws

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. - >



Authentication

Kerberos

Enable Kerberos authentication for interactions between certain application components on your cluster using Kerberos principals. You can choose between having
EMR install a KDC server on the master node of the cluster or you can share your own KDC details that EMR cluster can use. Learn more [4

: Provider | Cluster dedicated KOC @ @ External KDC @ :
1 1
i Ticket lifetime 24 hours @ i
i Admin server ‘servenexample.com:mg ‘ 0 : ng}b\\ ﬂggé:\
| . KDC DECEZ$EE I B
i KDC server ‘server.example.com:BS ‘ 0 :
: Active Directory integration ) :
!

IAM roles for EMRFS

Use IAM roles for EMRFS requests to Amazon S3

When an Amazon S3 request is made through EMRFS, each Basis for access is evaluated in order. EMRFS assumes the corresponding IAM role for the first match.
Specify the cluster Users or Groups, or S3 prefixes as the Basis for access. If no Basis for access matches the request, EMRFS uses the cluster's EMR role for EC2.

Learn more [4
IAM role Basis for access
Users or groups are matched to the cluster application identity making the request.
Admin Users ‘ Enter user names, separated by comma x

4+ Add role mapping
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o JupyterZR—RELTED, 7T—FZA A0 T4 TICDHTB1=0DICH
3
« J—b+JwoU%{EM L. Hadoop. Spark. & U LivyZE{TLTW3S
Amazon EMRIUSRAA—ICTREAYVFTB
T OAORERRAIF. 75 XF—LIFRIC Amazon S3 ICRED

Amazon EMR p

| Clusters Notebooks

Use EMR notebooks based on Jupyter to analyze data interactively with live code, narrative text, visualizations, and more. Create and attach notebooks to Amazon EMR clusters running
b 124000, Spark, ﬂ,nqu.wl Notebooks run free of charge and are saved in Amazon S3 independently of clusters. Standard billing for clusters and Amazon S3 apply. Learn more [£]

Block pUbIIC access | Create notebook I View details Open Start Stop Delete

Security configurations

| I epspsp— |

VPC subnets Filter: Al notebooks x Showing 0 of 1 noteboaoks c

Events Name Status Cluster Creation time (UTC-4) Last modified “
_________________ —
: Notebooks : Showing 0 of 1 notebooks
e o o o - - =~ ]

Help . : . .

https://aws.amazon.com/blogs/big-data/emr-notebooks-a-managed-analytics-environment-based-on-jupyter-notebooks/
What's new

https://aws.amazon.com/blogs/big-data/install-python-libraries-on-a-running-cluster-with-emr-notebooks/

aws
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Clone Terminate AWS CLI export

Cluster: My cluster  Waiting Cluster ready after last step completed.

Summary Application history Monitoring Hardware Configurations Events Steps
Connections: Enable Web Connection — Spark History Server, Resource Manager ... (View All)
Master public DNS: ec2-3-113-248-228.ap-northeast-1.compute.amazonaws.com SSH
Tags: -- View All / Edit
Summary Configuration details

ID: j-33UGWUVJGUQG7
Creation date: 2019-10-14 07:01 (UTC+9)
Elapsed time: 7 hours, 55 minutes
Auto-terminate: No

Termination On Change
protection:

Network and hardware
Availability zone: ap-northeast-1d
Subnet ID: subnet-0ce23027b751c53fc [
Master: Running 1 units
Core: Running 4 (1 Requested)
Task: Running 4 (1 Requested)

© 2019, Amazon Web !

Release label: emr-5.27.0
Hadoop distribution: Amazon 2.8.5
Applications: Hive 2.3.5, Spark 2.4.4

Bootstrap actions

Log URI: s3://aws-logs- T E.-ap-
northeast-1/elasticmapreduce/ =

EMRFS consistent Disabled
view:

Custom AMI ID: --

Security and access
Key name: --
EC2 instance profile: EMR_EC2_DefaultRole
EMR role: EMR_DefaultRole
Visible to all users: All Change

Security groups for sg-06e0d088240e79417 [
Master: (ElasticMapReduce-master)
Security groups for sg-0ce79503cfce021b4 [
Core & Task: (ElasticMapReduce-slave)

aws

-
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Amazon EMR EB8E T 3 AWS H—E XD EWLI T

Amazon Athena
RDBHRESIUNDT—FY —RICTBHENH S, AthenaDEIFFEITI T V) B D HIIR %z [a]E
L7cb, WIEhDICEZEH T B4 5. Prestoon Amazon EMR

AWS Glue
ETL 4L3F(C Spot ZEWL\ BE—D/—RDARy I ZIEBICEL L7V, ETLLIEIC
Spark HUADT7 FUZEFEVL. WIFNHMICEZE T S%4 5. Apache Spark on Amazon
EMR

Amazon Kinesis Data Analytics for SQL / for Java App

AN)==2207FV %, EDFERICHAZITALXLT=WVWE S, Apache Spark on Amazon
EMR

Amazon DynamoDB

‘ T WS
o ey B0 HBASE RIF 7 OBTP HBase DRMEEN LTF TUERELL L, 5EBS—
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2FD. CALKIX Amazon EMR
Hadoop &  EET7 TV Z L DFBICHARXFZITI XLV
7LD Hadoop VS AZ—%> 0 FILICBITLEEWL
Y A—2 R —EXDOHIBR%Z [E]E L 7= L
TEBLITEEOSS 7TVDELDIHLWLN-J 3 &2 FEVV
TrVr—2a>onN—oa zEE LWL
BHBEEOT7 TV r—> 3> zZ@— 07 XA2—LICBESE GEESE
BDHEND B
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Amazon EMR @ Apache Spark #tgEm LD D A (—ZBiREE)

1 EMRFS S3-optimized Committer

Spark Insert Query Execution Time

(4 billion rows with 100 partitions, Lower is better)

1 Apache Parquet 7 7 1 JLZEMRFSEE L ICS3ICE< 48EZ M
s
. Dynamic Partition Pruning

0 JTUD, H3T—TILICET BIEFED Partition h* 55 H o l .

FileOutputCommitter V2 EMRFS S3-Optimized Committer

50

AVERAGE TIME (SECONDS)

TPC-DS benchmark

- Flatten Scalar Subqueries e S
0 BEOTF—TILOFICEROEZEEERT 3 8ENAH 3o R -

U DYEEER A E - |- il

) DISTINCT before INTERSECT :: M N W W E N ]I

) INTERSECT Z5tE 9 3aiic. AL I a>DEEEZHE
fRL. RRAMETO vy Y 7ILENB3T7T—2DEZRS L TH
Ab%m I'“ |' " .'.!"..‘..:.'.'.!I:l"..!.!!-"|.!:'...l.'.',".l.:.::,'..'"".'I‘.'.'!..l.:.—.?l..:‘.

https://aws.amazon.com/blogs/big-data/spark-enhancements-for-elasticity-and-resiliency-on-amazon-emr/"

s://aws. on.com/blogs/big-data/improve- apache spark-write-performance-on-apache-parquet-formats-with-the-emrfs-s3-optimized-committer/ aWS
b azon e ervices, Inc. orits Arritiates. ALl rignts reserv

https://aws.amazon.com/blogs/big-data/performance-updates-to-apache-spark-in-amazon-emr-5-24-up-to-13x-better-performance-compared-to-amazon-emr-5-16/
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https://aws.amazon.com/blogs/big-data/improve-apache-spark-write-performance-on-apache-parquet-formats-with-the-emrfs-s3-optimized-committer/
https://aws.amazon.com/blogs/big-data/spark-enhancements-for-elasticity-and-resiliency-on-amazon-emr/
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Why Amazon EMR?
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O Amazon EMR documentation : https://docs.aws.amazon.com/emr/

O AWS Bigdata Blog : https://aws.amazon.com/blogs/big-data/category/analytics/amazon-emr/

1 Amazon EMR Migration Guide :

https://d1.awsstatic.com/whitepapers/amazon _emr migration guide.pdf
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