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What does a data science and data engineering
workflow look like?
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Run a notebook on a compute resource

- In the cloud

Data science and
engineering

On-premises
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Code is written in Scala, R, Python



Share notebook as code
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Run notebooks as pipelines

, In the cloud
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What Amazon EMR customers told us

1 . Use corporate
identity to log
directly in to
notebooks and not 1
the AWS console
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Fully managed
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no management
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Data science and
engineering
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Simple way to run
notebooks as jobs
/ pipelines from
airflow / step
functions
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Cluster
templates so
that there is no

Simple way to run
notebooks as jobs
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Introducing
Amazon EMR Studio
(preview)
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Amazon EMR Studio: A notebook-first IDE for
data scientists and data engineers

Easy to develop, visualize, and debug data engineering and data
science applications written in R, Python, Scala, and PySpark

Use corporate identity to log directly into notebooks instead
of the AWS console

‘ Install custom kernels and libraries directly from notebook

Collaborate with peers by sharing notebooks via GitHub and
other repositories

‘ Build pipelines using orchestration services like Apache Airflow



Customer benefits

i &

Simple to use Fully managed Easy to build Simplified

Jupyter Notebooks production debugging
pipelines




Make data scientists
and data engineers
more productive
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Data science and engineering workflows
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Data science and engineering workflows
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Log into Amazon EMR Studio without loggin

into the AWS

Log in with corporate
identity using AWS
Single Sign-On

Data scientist

>

Data engineer

Console

EMR Studio EMR Studio Dashboard

Dashboard

Workspaces Studio: PrivateBetaTestStudio

Clusters

Overview

(¢

Use fully-managed
Jupyter Notebooks

Create fully-managed Jupyter
Notebooks in seconds. Organize
similar notebooks with
Workspaces, and use code
repositories directly from
notebooks. You can also install
custom Python libraries or
custom kernels.

Create Workspace

i}

Attach notebooks to
clusters to run jobs

With EMR Studio you can create
new clusters from pre-defined
templates. You can also attach or
detach Workspaces from clusters
to run fully-managed Jupyter
Notebooks.

@
K‘%

Quickly diagnose and
debug jobs

Debug applications by searching
for a cluster and choosing an
application UL.

Search clusters




Amazon EMR Studio gives you a
fully-managed Notebook

EMR Studio

Untitled.ipynb
Cluster
Link to clusters selected below or optionally
e new clusters to add to the list or
ster template. You will need

from your administrator

no cluster attached

Workspaces

¥ Advanced configuration

Custon
Workspace name Status dministrator

onfiguration opti
[A sinhaar-2

Cluster template
[A sinhaar-test-

Applications that can be run are Spark,

[A shuang1116 and

EMR supported version
[A samit-beta- PP

workspace

& dd-ws-test Cluster Name

& demo-workspace
Instance
[4 shuang-1028 1 m5

feiTest001

test_530

test

Workspaces help organize notebooks Fully-managed Jupyter Notebooks

Workspaces share similar properties Write Python, R, PySpark, Scala



Data science and engineering workflows
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Simple to load custom libraries and kernels

File Edit File  Edit

Notebook ng-1028.ipynb

Markdo Cluster j-135674Z3RPX5 attached  PyS [ ]
Name

Before we import and install libraries on the cluster, let us see the library packages already pre-installed and available to us Name
(3 LICENSE o on the cluster.

M README.md

Now let us load the Amazon customer reviews data for books into Spark data frame,

ark

ernel) (4.8.€
Requi

Requil
ernel)
Requi
ernel) (4.3.3
Requi isf python-dateutil
4.4.0->
ternade>=4.1 in

year and find th n gs. this, import the pandas lib

blic PyPI n clust ed 1o your not

corator in

nts in

Let's verify whether our imported packages have been successfully installed

L1 in

=0.10 in

Install notebook-scoped libraries with PySpark kernel Install additional Python libraries and kernels on
the master node of the cluster



Data science and engineering workflows
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Simple to connect to Code repositories

» Code ’ Clust 3 v (attached)

Link or unlink you: with up to thre
GITR i C ory fram the

list below or add a new GIT repository.

Select up to 3 repositories from list

Repository 4266.2

Add new GIT repository

Repository name

Branch

Connect to AWS CodeCommit, GitHub, and Bitbucket

Select existing or add new Git repositories



Data science and engineering workflows
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Single-click attach to clusters to run jobs

File Edit File Edit Vie Run  Kernel

| emr-studio_one-master-one-c 3 X shuang b Notebook_Scoped_Librarie >

Cluster

To run code in your notebook:

No cluster attached No Kernell Mo cluster att:

¥ Advanced configuration

print(f'Tota
df r
Select cluster

Cluster template

§ Workspace is being attached to the

Supported applications: Spark, Hadoop I
cluster.

and Livy

Cluster name

} Advanced configuration YARN Application 1D Kind State Spark Ul Driverlog Current session?
year and find the distributic
cPyPIT Link v

' EMR Release

from your

I |EII1F Spark ion available

; EMR Notebook!
Instance to my EMR Notebook!

|m
Benefits of using notebook-scoped libraries:
Legging
53 Runtime Install
bucket
De ency
Portable libra n
h | || | || |
™ Cluster J-24YSRCGA42ZQ7Y is starting,
this operation will take a few Before we import and install libraries on the cluster, let us see the library packages already pre-installed and available to us on

Let's visualize the trend using %matplot magic

Attach workspace to an existing Provision Amazon EMR clusters using
Amazon EMR cluster simple configurations



Single-click attach to clusters to run jobs

File Edit View Run Kernel

Cluster

To run code in your notebook:
mu ach them
notebe share the
} ] to attach
pace to an
ision a cluster or
proved template.

Select cluster

‘ No cluster selected

¥ Advanced configuration

L | |
Create cluster

Select a cluster template

An emr-5.30.1 cluster with instance

type m5xlarge and ene master node
and one core node

r templ;

Notebook_Scoped_Libr

No cluster attached No Kernel!

Before we import and install libraries on the cluster, let us see the library packages already pre-installed and available to us
on the cluster.

Let's determine the schema and number of available columns in the dataset

Provision Amazon EMR clusters using
preconfigured cluster templates via

AWS Service Catalog

Untitled.ipynb

Cluster

To run code in your notebooks, you m attach your
luster.All notebooks in the workspace

share the same cluster. You can choose to attach a

workspace to a cluster running on EC2 or an

w Cluster type
r el clusemon Gfles " . -
O EMR clusters on EKS

I EMR Cluster on EKS

29075.2076.59b.wy.swOt (default)
49

29075.

2097

3973.1967.3692
29075.2076.59b

I 209767.2067.wyet.
h

No cluster attached

Provision clusters from Amazon EKS



Data science and engineering workflows
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Debugging directly from Notebooks is simple

File Edit

M Terminal 1
a + B Cluster -1356 > rk s 3RP)

Completed Duration Spark User Last Updated

the notebook,
")
| L | | L |

YARN Application ID Kind State Spark Ul Driverlog Current session?

v

+ Handl
= Depend
= Portable library

Debug by clicking the “Spark Ul” link in notebook View debugging information in Spark
History Server for the applicationina
separate browser tab



Data science and engineering workflows
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Trigger pipelines from code repositories

AWS AWS Marial v f
CloudFormation CodeBuild Approval AWS

Lambda
[E

Build stage LiveTest stage LiveTestApproval  QACKanup stage
stage

®

AWS
Service Calalog

AWS
CodePipeline

m DeployProducs |

Commit your code to Git and trigger a continuous integration and deployment
pipeline supported by AWS services




Simplify building pipelines from notebooks

'}‘__‘__Alrﬂow DAGs  #f Security~ @ Browse~ & Admin~ © Docs~ i About~ 2020-10-26, 22:52:30 UTC ~ & assumed-role/Admin/rliuamzn-lsengard ~

-
Off custom_cluster_exec utlon_sensor_dag Ray testing execution

¥ Graph View ol Task Duration KN Task Tries 4 Landing Times = Gantt i= Details 4 Code ® Trigger DAG © Refresh ® Delete

Base date: 2020-10-26T20:20:00Z  Number of runs: 25

() MyEmrJobFlowSensor () NotebookExecutionSensor () PythonOperator [ scheduled [ skipped [0 upstream_failed [ up_for_reschedule [ up_for_retry [l failed [l success [ running [ queued [ no_status

A et *\'3?% ':-"?w
L 1 L1
00000000000

Dcrcatc cluster_task ([
(O} check_cluster ([
Dstan execution_task (T O N |

o {:l:hcﬂ notebook_execution (D

}‘__'Alrﬂow DAGs & Security~ @ Browse~ & Admin~ & Docs~ i About~ 2020-10-26, 20:34:02 UTC ~ & assumed-role/Admin/riuamzn-Isengard ~

Run notebooks as pipelines via Amazon Managed
i custom_cluster_execution_sensor_dag Ray testing execution WO I‘kﬂOWS fo r A p ac h e Ai rflow ( M W A A) w
# Graph View * Tree View ol Task Duration Bl Task Tries 4 Landing Times E’l i= Detalls ¥ Code © Trigger DAG < Refresh ® Delete H

Base date: ff = 2020-10-26T20:20:01Z | Numberofruns: 25 ~|Run:  scheduled__2020-10-26T20:10:00+00:00 ~

Parameterize and chain notebooks that can be

e o] run as pipelines

start_execution_task I
check_notebook_execution

T T

20:23:00 20:24:00 20:25:00 20:26:00 20:27:00 20:28:00




Detach from and re-attach to clusters

File  Edit

Cluster

r notebooks, you
ter. All
noteboo the 1are the

to an existing cluster,
er or select a

Detach

Detaching from the cluster.

Detach workspace from a cluster

Help File Edit

A Terminal 1 MNotebook_Scoped_Lib

R : ' SN Cluster
| + 4 & Cluster j-135674

No Kernel!

o attach

e Workspace to an existing cluster,
s N |

approved template.

I Select cluster

Let us first start the Spark session on the notebook,

print (" ome EMR N

I % Workspace is being attached to the
. S . -

» Advanced configuration

require permi
administrator.

Before we import and install libraries on the cluster, let us see the library packages already pre-installed and available to us
on the cluster.

Now let us load the Amazon customer reviews data for books into Spark data frame,

df = d.parquet(

Let's determine the schema and number of available columns in the dataset

Let's install Python libraries from PyPI repository

analyze the number of book r rand find the
nd the matplotlib library from the public PyPI r

.1") #Inst
"htt

Let's visualize the trend using %matplot magic

No cluster attached

,import the pandas library
attached to your noteb i

Re-attach workspace to another cluster

No Kernel!




Data science and engineering workflows
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Debugging production pipelines is easy

EMR St
Clusters Clusters

Debug applic
"Launch application Uls

g an application Ul. Filter cl
ir application.

te, ID, and time range. Once locate Debug applications b

"Launch application Uls

ect the cluster and then cho ching for a cluster and choosing an application UL Filter clu: lect the cluster and then cho

ur application.

—————1

Clusters (47) Clusters (47)

Cluster ID

= SRCG42ZQ7Y

J-1XQGNN1TKK44Q

j-135674Z3RPX5

j-49Z8N9IGIUS

J-UE40BTPHC

j-3U2U52Y0UTPXX

j-C5ARB4KOUGE3

j=3LXFPT2ISSHUB

j-2D1TUBZCGBIGG

j-2PLQ7PSZ1KD1A

j-2Y¥50DBYIOHDGN

j-30KPHCPFABOSN

Earliest time

Cluster name

Test-1118

emr-studio_one-master...

emr-studio_one-maste|

test

emr-studio_one-master...

test-5.30.0

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

Start time

2020-

2020-

11-18 17:02....

-18 14:51:...

-16 10:

-16 10:13....

101212,

-0516:11:...

-05 16:

-04 15:48....

-04 15:34:...

-04 15:33:...

-04 15:33:...

Latest time

Elapsed time

1 hour

4 hours

1 week, 4 days

1 week, 4 days

Status

Waiting | Clu...
Waiting | Clu...
Waiting | Clu...
Waiting | Clu...
Terminated |...
Waiting | Clu...
Terminated |...
Terminated |...
ermin... Terminated |...
ermin... Terminated |...
Terminated |...

Terminated |...

Browse all clusters in one place

State: Active
State: Terminated

State: Failed v
7Y

)J Earliest time

Clus*r name

J-IXQGNN1TKK44Q

j-135674Z3RPX5
j-419Z8N9JGIUS
J-UE40BTPHCXCA
J-3U2U52Y0UTPXX
j-C5ARB4KOUGE3
j-3LXFPTZ2ISSHUB
j-2D1TUBZCGBIGG
j-2PLQ7PSZIKD1A
j-2Y50DBYIOHDGN

j-30KPHCPFABOSN

emr-studio_one-master...

_one-master...

one-master...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

Start time

-18 14:51....

-16

-15

1012102

-05 16:11:...

-05 16

04 15:48:....

-04 15:33....

Latest time

Elapsed time

1 hour

4 hours

day

3 days

3 days

Active
Active
Active

() Active

Termin...

Active

Termin...

Termin...

Termin...

Termin...

ermin...

Status

Waiting | Clu...
Waiting | Clu...
Waiting | Clu...
Waiting | Clu...
Terminated |...
Waiting | Clu...
Terminated |...
Terminated |...
Terminated |...
Terminated |...
Terminated |...

Terminated |...

Narrow down clusters for investigation using
filters such as cluster state



Debugging production pipelines is easy

EMR Studio Clusters

Clusters

Debug applications by searching for a cluster and choosing an application UL. Filter clusters by state, ID, and time range. Once located, select the cluster and then choose
"Launch application Uls" to start debugging your application.

Clusters (47)
Q

Cluster ID

j-24YSRCG42ZQ7Y
J=TXQGNNTTKK44Q
I-13S674Z3RPX5
J-419Z8NIIGIUS
J-UE40BTPHCXCA
J-3U2US52Y0UTPXX
j-CSARB4KOUGB3
J-3LXFPT2ISSHUB
j-2D1TUBZCGBIGG
j-2PLQ7PSZ1KD1A
j-2YS0DBYIOHDGN

j-30KPHCPFABOSN

Earliest time

Cluster name

Test-1118

emr-studio_one-master...

emr-studio_one-master...

test

emr-studio_one-master...

test-5.30.0

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

DO NOT TERMINATE Pr...

00:00:00

Start time

2020-11-18 17:02:...
2020-11-18 14:51:...
2020-11-16 10:29....
2020-11-16 10:13:...
2020-11-15 20:21:...
2020-11-10 121128,
2020-11-05 16:11:...
2020-11-05 16:05:...
2020-11-04 15:48....
2020-11-04 15:34:...
2020-11-04 15:33:...

2020-11-04 15:33:...

Latest time

Elapsed time

1 hour

4 hours

2 days

2 days

13 hours

1 week, 1 day
1 week, 3 days
1 week, 3 days
1 week, 4 days
1 week, 4 days
1 week, 4 days

1 week, 4 days

(4]

I E Spark History Server I

YARN Timeline Server I

I Tez Ul

) Active
) Active
) Active

) Active

Termin...

) Active

Termin...

rmin...

rmin...

rmin...

rmin...

rmin...

Status

Waiting | Clu...
Waiting | Clu...
Waiting | Clu...
Waiting | Clu...
Terminated |...
Waiting | Clu...

I Terminated |...
Terminated |...
Terminated |...
Terminated |...

Terminated |...

Terminated |...

Diagnose jobs on both active and terminated clusters
using Spark Ul, Tez Ul, and Yarn Timeline Service

Scheduling Mode: FIFD
Completed Jobs: 16

» Evant Timaline
~ Completed Jobs (16)
Job Id {Job Group) =

1513}

Description

Job group for statement 13

Job group for atatement 11
uninstall_pa

Job group
toPar

Job group for atstement 8

toPandas at

Job group for 5

Job group for atstement &

Submitted

202010/02 D4:49:50

202010702 04:4%57

202010/02 D4:43:41

2020/10/02 04:49:38

2020/10/02 04:49:35

202010/02 D4:49:34

2020/10/02 04:459:34

202071002 04:4%:19

2020M10/02 D4:49:12

20201002 04:4%:01

& Bt <atdin=1

2020/10/02 04:48:55

202010/02 D4:48:51

2020/10/02 04:48:23

202010/02 D4:48:22

202010/02 04:48:13

202010702 04:48:08

Duration

Stages: Succeeded/Total

141 (2 skipped)

141 {2 skippad]

141 11 skipped)

171 {1 akippad)

141 {2 skippad)

141 (1 skipped)

11

171 {1 shippad)

Tasks (for all stages): Succeeded Total

4/4 (282 sxipped)

201/201 (82 skipped)

2827282

22

21/21 (108 skipped)

26/26 B2 skipped])

26/26 {82 akippad)

az2m2

202

141 (108 skipped)

26/26 (82 skipped)

a2z

141 {82 skipped)

B2/82

11

Overlay execution context on jobs, even for

terminated clusters and jobs
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Amazon EMR Studio
provides simplicity
with control
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Use your existing identity provider with AWS SSO

Easily enable AWS SSO in the AWS SSO console
Integrated with AWS organization

« Choose your identity source like Okta, Azure AD, OnelLogin, Ping
ldentity, etc.

Import users and groups from identity source to AWS SSO



Abstract infrastructure details using templates

Create cluster templates in AWS Service Catalog to simplify running jobs
for your data scientists and data engineers -

« Control Spark version, Amazon EMR version, etc.
« Restrict number of instances and instance types
- Preconfigure libraries and packages

- Add security settings



Restrict who can provision a cluster or template

Control who can submit jobs by spinning up clusters on demand instead
of keeping long-running clusters for all

- Allow users and groups assigned to a Studio to access a set of cluster
templates

 Authorize users and groups in a Studio to create clusters using
configurations

« Limit users and groups to provision permitted templates to run jobs
for cost savings



Use roles and permission policies to scope down
access for users and groups

Restrict resource access using roles and permission policies

- Enable permissions like create/edit workspaces, use cluster
templates, create/link GIT repositories, create clusters, access to job
diagnostics, in user role for users and groups assigned to a Studio

- Scope down access for users and groups in a Studio by assigning

permission policies; for example, restrict some users to running jobs
only on existing clusters

- Simply select a predefined permission policy, an existing |IAM policy

in your AWS account, or create your own policy in AWS IAM console
with more flexibility and control



Use tags to enforce authorization and charge back

Tag clusters to restrict access for security and usage tracking

Assign one division or one team to a Studio

Authorize users and groups in a Studio to access clusters with a
division tag so no other divisions can use those clusters for security

Scope down permissions for users who can view cluster attributes but

not launch application Uls to access logs with sensitive data, using
tags

Charge a division for running jobs on tagged clusters in a Studio



Thank you!

AWS

I’e | nve nt © 2020, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Please complete
the session survey
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