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Data preparation made easy with
AWS Glue DataBrew

Vikas Omer

Senior Analytics Specialist Solutions Architect
Amazon Web Services

aws

h— © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Agenda

Data preparation: State of union
 Introducing AWS Glue DataBrew
- Key features

e« Demo

Use cases
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{1 Our teams spend too much time on the
undifferentiated, repetitive, and mundane
tasks associated with data preparation.
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Preparing data involves several complex tasks
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Preparing data involves several complex tasks

Extraction & loading Cleaning &

normalization
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Preparing data involves several complex tasks
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As much as 80% of time is spent preparing data
today

Data engineers ETL developers Data analysts Business analysts Data scientists
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https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/?sh=1768dd3c6f63
https://hbr.org/2018/08/what-data-scientists-really-do-according-to-35-data-scientists

As much as 80% of time is spent preparing data
today
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https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/?sh=1768dd3c6f63
https://hbr.org/2018/08/what-data-scientists-really-do-according-to-35-data-scientists

Challenges with traditional data preparation
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Challenges with traditional data preparation
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Introducing

AWS Glue DataBrew
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Clean and normalize data up to 80% faster

AWS Glue DataBrew is a new visual data preparation tool that makes it easy for data analysts and
data scientists to clean and normalize data to prepare it for analytics and machine learning.

DataBrew Projects

Data lineage

B Project: nyccitibikes

nyccitibikes

taset: citibike Sample: First n sample |

FILTER COLUMN
ikes > Project data lineage

MISSING INVALID DUPLICATES

B E M= (]

PIVOT GROUF JOIN UNION SCALE

H 0f x

MERGE CREATE  FUMCTIONS

21 columns ¥ 500 rows
SOURCE

# start station latitude

View highlighted
will be deleted  SOURCE

# start station longitude

will be deleted

i PROFILE

MC latlong # end station id

B,

Merge columns

ACTIONS

RECIFE

X

&° Lineage

£ CloudTrail logs 334

i 5 Moce
4066 4072

e

DATASET

met-abjects
[

oeal 500 | Lk 334

gtn T e T
ol I i I

< ullll [
‘

Mad J T 3 v Medliar Mean [
N & K 2k 325;37

40.819241, -73.941057
40.68691865, -73.976682
407689738, -73 95482273
40.7919557, -73.968087
40.71638032, -73.94821286
40.704508, -73.9351
40.74177603, -74.00149746
4072110063, -73 9919254
40.75038009, -73.98338983
40.7668, -73.9347774
40.72362738, -73.99949601
40.773763, -73.96222088
40825125, -73.941616
40.70870368, -73.9448625
4073314259, -73 97573881
40.71882, -73.93548
40.65539977, -74.01062787
4073124, -73.95161
40.72210379, -73.95724901
4078414472, -73 98362492
40.7852654, -73.98192338
40.72706363, -73.99662137
40.7937704, -73.971888

Merge columns Info

Source column
Select two or more columns in the order to me

start station latitude
start station longitude

Separator - Optional
Concatenated values are separated by this

New column name
Name of the colu

latlong

Valid characters are alphanumeric, underscare

Cancel
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Rerun profile || Create project with this dataset H Actions ¥

Data insights

D D
D

29% of the rows are unigue

No missing values

Correlations

TOP CORRELATIONS

tripdur..

108 0ETAILS

start st.
start st
start st...
endst.
endst...
end st...
bikeid
userty.
birthy...

Top 50 unique values
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Built for data analysts and data scientists
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Understand Clean and
data quality normalize data
Understand patterns Over 250 built-in
and detect anomalies transformations

using profiles

o

Visually map
data lineage
Understand steps

that the data has
been through

<

Automate
at scale
Save transformations

and apply to new data
as it comes in
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Built for data analysts and data scientists

|

I

o
N BNy

Understand
data quality
Understand patterns

and detect anomalies
using profiles
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Built for data analysts and data scientists

A

Clean and
normalize data

Over 250 built-in
transformations
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Built for data analysts and data scientists

o

Visually map
data lineage
Understand steps

that the data has
been through
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Built for data analysts and data scientists

&

Automate
at scale
Save transformations

and apply to new data
as it comes in
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Built for data analysts and data scientists
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Understand Clean and Visually map Automate
data quality normalize data data lineage at scale
Understand patterns Over 250 built-in Understand steps Save transformations
and detect anomalies transformations that the data has and apply to new data
using profiles been through as it comes in

Data preparation made easy
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Demo
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What we will do in the demo

SIS,

\_/
Startup \V/ %oV
ol | [l
Ana Zhang
Data Analyst Data Scientist
AWS Glue AWS Glue
Data Crawler Data Crawler
AWS Glue AWS Glue

Data Catalog Data Catalog

\ 4

Transformed data in
parquet format

Amazon S3 AWS Glue Amazon S3 Amazon Amazon
DataBrew Athena QuickSight
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What we saw in the demo

O ¢¢ o [&@
1 (28 %@g A

v
Catalog Profile Build a Run Create a
the data \ the data recipe a job ] dashboard

Operationalize at scale

Schedule Use Reuse
jObS APIS/SDK recipes
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Popular use cases
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One-time data analysis for business reporting

)
N | N
4 E ” bj'

Amazon S3 L
AWS Glue output bucket Amazon QuickSight

DataBrew

tntn g

WV

Local file Amazon Simple

Storage Service
(Amazon S3)

l[? Data catalog ,
=" data sources i—

Amazon S3

Amazon Redshift
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Enrich data with unions and joins

Join

Step 1
Select dataset

. Table A
Step 2 3 GQB Inner join
Specify join details Select all ro at t join condition
from Table A and Table B.

~ Add another join key
@_B/, Left join

Select all rows from Table A and rows
that meet join condition from Table B.

(.D Right join

Select all rows from Table B and rows
that meet join condition from Table A

Quter join

Select all rows from Table A and Table B
regardless of join condition.

@B Left excluding join

Select all ro rom Table A excluding
the rows that meet join condition.

G_ Right excluding join

Select all rows from Table B excluding the
rows that meet join condition.

Quter excluding join
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Update the schema

nyc-analysis-aug2020 = o°

fA Dataset: citibike-nyc-dataset ;)cf Sample: First n sample (500 rows) JOBDETAILS  LINEAGE  ACTIONS

2 o) Y WM A A 3T H B BH ® A = B EMNZE E =l =26

DATASETS FILTER COLUMN FORMAT CLEAN EXTRACT MISSING INVALID DUPLICATES SPLIT MERGE CREATE FUNCTIONS PIVOT GROUP JOIN UNION TEXT MAPPING RECIPE

iewi GRID SCHEMA il PROFILE .
< Viewing 29 columns =22 [m 1] B Column details

Show/Hide Column name Data type Data quality Value distribution

EI ABC String starttime_2
RECIPES [ @) tripduration # number

[

100% Valid

Unique

tripduration_mean number 100% Valid ‘Q Recommendations

Unique

. Data quality
day string 100% Valid

Unique
VALID VALUES MISSING VALUES
day start time string 100% Valid 45

Unique

Value distribution

stoptime string 100% Valid

Unique

start station id number 100% Valid

Unique

start station name string 100% Valid

Unique

latlongmerge string 100% Valid

Unique

Unique values
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Set up data quality rules with AWS Lambda

Recurring raw
data feed

A 4

Amazon S3

|

AWS Glue
DataBrew

A 4

Amazon EventBridge

AWS Lambda

Amazon Simple
Notification Service
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Generate data profiles

DataBrew Datasets citibike

citibike

» Rerun profile ‘ [ Create project with this dataset ‘ I Actions ¥ ‘ E]
3 53 BB citibike_sample.csv 368 KB

JOB DETAILS

Dataset preview Column statistics Data lineage

@

DataBrew Datasets citibike

citibike
108 DETAILS

” : ‘ Select profile to view = Job run 1 | November 10, 2020, 1:32:25 pm ¥

» Rerun profile ‘ | Create project with this dataset ‘ ‘ Actions ¥ ‘

Dataset preview Data profile overview Data lineage

Last job run () Succeeded 4 hours ago ago, no job runs scheduled Select profile to view | Job run 1 | November 10, 2020, 1:32:25 pm ¥ R
Correlations

Columns # Integer birth year

Q

# DOUBLE # INTEGER A STRING Data quality Data insights

Cardinality X Low J 2% of the rows are unique
[ bissing ] No missing values tripduration

tripduration [ ]
day

starttime_2 .
start station id

stoptime
start station id start station latitude
Value distribution Correlations
start station name
start station longitude
start station latitude
Unique 66 Total 2,500
start station longitude end station id
TOP CORRELATIONS
end station id
end station latitude

end station name N
tripdur...

end station latitude start st... end station longitude

end station longitude start st.. X
bikeid start st... bikeid
N end st... . 5
usertype usertype_mappe
end st... Ype_mapp
usertype_mapped
end st... )
I I birth year
birth year bikeid X

gender userty...

birthy...

199K 1.898K 1969 2K

Negative skew Top 50 unique values

Q
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Data preprocessing for machine learning

JupyterLab environment

|

1

|

1

|

% Inference :

— 7 1

- |
AWS Glue 7 :
1

|

1

|

Amazon S3
DataBrew Model training

Amazon S3
output bucket
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Remove outliers

Netflix Create job o°

#H Dataset: Netflix titles Sample: First n sample (500 rows) - - J LINEAGE ACTIONS

An) YV I A & 37 H B B BB B M= 8 N 20

FILTER COLUMN FORMAT CLEAN EXTRACT MISSING INVALID DUPLICATES SPLIT MERGE CREATE FUNCTIONS PIVOT GROUP JOIN UNION TEXT MAPPING RECIPE

& Viewing 12 columns ¥ 500 rows View highlighted @ GRID [II] scHEMA lili PROFILE

I
ABC duration ABC listed_in Y e+ ABC description

El Column details X

Filter values

Filter condition

Is exactly

© Enter custom value Enter regex value

ehi & Farmily-Movies—¢ :
Stand-Up-Comedy

1 Season Kids' TV Children & Family Movies X | | Kids' TV X
1 Season Kids' TV

¢ Recommendations

S9-min

Children & ...

Documenta...
Dramas, Ind...
Kids' TV

2/135 values
Action8rAdventure, Bramasinternation

Children & Family Movies Add to recipe ¢
pC
Children & Family Movies .
Dramas, In
Children & Family Movies A cat, monkey and donkey team up to narrate folk.. Children &
Lhildren
Children & Family Movies In three comic-strip-style tales, a boy tries to sell w. 5
ocumentar
Children & Family Movies A cat, monkey and donkey learn the consequences .

Dramas, In

Kids' TV

100% ¥
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Use with Jupyter Notebooks

File Edit View Run Kernel Tabs Settings

@ Datasets

Help

AWS GLUE DATABREW

E Recipes EI Jobs

Launch AWS Glue

DataBrew test

B8 Dataset: Test

o

Sample: First n sample (500 rows)

Y m

FILTER COLUMN

Aa AR 3

FORMAT CLEAN EXTRACT

MISSING INVALID DUPLICATES

z

FUNCTIONS

B OB of

SPLIT MERGE CREATE

Community

B EEMN =

UNNEST PIVOT GROUP JOIN UNION

o

LINEAGE

E W & E

TEXT SCALE MAPPING ENCODE

ACTIONS

EO

RECIPE

<&@ Viewing 17 columns ¥ 500 rows

ABC neighbourhood AT4

ese

# latitude \T4

# longitude

v .ee

[T scHEMA lili PROFILE

£ orip

ABC room_type # price

500

e gy R o nanat 1 1 1
9 (]

— 1

Total que 494 Total 500 Unique 479

9% |
Min Median
40.72

Min
-74.09

Mode Max
40.68; 40.7... 40.9

Kensington 40.64749 -73.97237

Midtown 40.75362 -73.98377

Harlem 40.80902 -73.9419

Clinton Hill 40.68514 -73.95576

East Harlem 40.79851 -73.94399

Murray Hill 40.74767 -73.975

Bedford-Stuyvesant 40.68688 -73.95596

Hell's Kitchen 40.76489 -73.98493

Upper West Side 40.80178 -73.96723

Chinatown 40.71344 -73.99037

Upper West Side 40.80316 -73.96545

Hell's Kitchen 40.76076 -73.98867

South Slope 40.66829 -73.98779

Upper West Side 40.79826 -73.96113

West Village 40.7353 -74.00525

Williamsburg 40.70837 -73.95352

Fort Greene 40.69169 -73.97185

Chelsea 40.74192 -73.99501

Total 500

N 1 ot o

I Max
-73.96; -73... -73.76

Unique Unique

Private room
Entire home/apt
Private room
Entire home/apt
Entire home/apt
Entire home/apt
Private room
Private room
Private room
Entire home/apt
Entire home/apt
Private room
Private room
Private room
Entire home/apt
Entire home/apt
Entire home/apt

Private room
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Feature engineering

Netflix

Bl Dataset: Netflix titles

Create job

Sample: First n sample (500 rows) LINEAGE ACTIONS

Y m

FILTER COLUMN

A A 3 B OB B HE M

FORMAT CLEAN EXTRACT MISSING INVALID DUPLICATES SPLIT MERGE CREATE FUNCTIONS

B EMH= 3 & 20

PIVOT GROUP JOIN UNION TEXT MAPPING RECIPE

ff eri

[0 scHema PROFILE %

<& Viewing 13 columns ¥ 500 rows
Create column

View highlighted
SOURCE PREVIEW

ABC cast ABC Starring Kate Hudson? ABC country

Unique 438 Create column Info

174

0.8% | 1t 119 | 2ol 58
. - Create column options
0.6% 0.2¢ 34
Flag values

All other values

438 87.6% e 234

m Maltby

ancisco Schultz

2nz
treras

n

ilak Shetty
ilak Shetty

Alan Marriott, Andrew Toth, Brian Dobson, Cole Ho...
Jandino Asporaat

Peter Cullen, Sumalee Montano, Frank Welker, Jeff...
Will Friedle, Darren Criss, Constance Zimmer, Khar...
Nesta Cooper, Kate Walsh, John Michael Higgins, K...
Alberto Ammann, Eloy Azorin, Verdnica Echegui, L...
Antonio Banderas, Dylan McDermott, Melanie Gri...

Fabrizio Copano

James Franco, Kate Hudson, Tom Wilkinson, Omar ...
Joaquin Reyes

Jim Sturgess, Sam Worthington, Ryan Kwanten, An...
Damandeep Singh Baggan, Smita Malhotra, Baba ...
Damandeep Singh Baggan, Smita Malhotra, Baba ...
Damandeep Singh Baggan, Smita Malhotra, Deepa...
Damandeep Singh Baggan, Smita Malhotra, Baba ...
Rishi Gambbhir, Smita Malhotra, Deepak Chachra

United States, India, South Korea, China
United Kingdom

United States

United States

United States

Spain

Bulgaria, United States, Spain, Canada
Chile

United States

United States, United Kingdom, Denmark, Sweden

Netherlands, Belgium, United Kingdom, United Sta...

Source column
Select column to extract values from

cast

Values to flag
Missing values

© Custom value

Values to flag
Kate Hudson
Enter string value or regex expression
Flag values as
Yes or no
Destination column
Name of the column created with extracted values

Starring Kate Hudson?

Valid characters are alphanumeric, underscore, and space

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Orchestrating data preparation in workflows

I ﬁ Data catalog

AWS Step Functions workflow

Crawler
>

AWS Glue AWS Glue
DataBrew

AN
7

Amazon Redshift
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Recap

« Challenges with traditional data preparation methods
« Saw AWS Glue DataBrew in action with a demo

« Popular use cases of AWS Glue DataBrew

—Whatis-AWS-Glue-DataBrew2 >> AWS Glue DataBrew is so cool!
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Additional resources

« AWS Glue Databrew features
« AWS Glue DataBrew jupvyter extension

« 7 most common data preparation transformations in AWS Glue DataBrew

e Orchestrating an AWS Glue DataBrew job and Amazon Athena query with AWS
Step Functions

e Setting up automated data quality workflows and alerts using AWS Glue
DataBrew and AWS Lambda

Build a data quality score card using AWS Glue DataBrew, Amazon Athena, and
Amazon QuickSight

WS Step Functions Workflow Studio — A Low-Code Visual Tool for Building
tate Machines

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserve


https://aws.amazon.com/glue/features/databrew/
https://github.com/aws/aws-glue-databrew-jupyter-extension
https://aws.amazon.com/blogs/big-data/7-most-common-data-preparation-transformations-in-aws-glue-databrew/
https://aws.amazon.com/blogs/big-data/orchestrating-an-aws-glue-databrew-job-and-amazon-athena-query-with-aws-step-functions/
https://aws.amazon.com/blogs/big-data/setting-up-automated-data-quality-workflows-and-alerts-using-aws-glue-databrew-and-aws-lambda/
https://aws.amazon.com/blogs/big-data/build-a-data-quality-score-card-using-aws-glue-databrew-amazon-athena-and-amazon-quicksight/
https://aws.amazon.com/blogs/aws/new-aws-step-functions-workflow-studio-a-low-code-visual-tool-for-building-state-machines/

Visit the AWS Data Resource Hub

Dive deeper with these resources, get inspired and learn how you can use data to make
better decisions and innovate faster.

« Building a winning data strategy
« The new leadership mindset for data & analytics
« Harness data to reinvent your organization

« Put your data to work with a modern analytics approach

« Breaking free from on-premises database constraints

https://tinyurl.com/aws-data-resource

« Cloud storage adoption: From cost optimization to agility & innovation

« A strategic playbook for data, analytics, and machine learning

... and more!

Visit resource hub

adws
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https://tinyurl.com/aws-data-resource
https://resources.awscloud.com/data/?sc_channel=el&sc_campaign=APAC_FIELD_T1_en-innovate-data-edition_20210819_7014z000001hFfN&sc_geo=apac&sc_country=mult&sc_outcome=acq&sc_publisher=aws&sc_category=mult&trkCampaign=innovate-data&trk=el_spkrurl_innovate_data

AWS Training and Certification

Empower your teams with comprehensive training

By building skills with AWS Training and Certification, businesses and individuals can see the bigger picture understanding the
reasoning behind every data point. As training progresses and teams become data-fluent, previously hidden insights come into view.

Build data skills to
unlock any insight

Leverage free digital training

Learn how to harness the world's
most valuable resource: data. Access
digital and virtual instructor-led
courses on data analytics and
databases built by the experts at AWS
and start your learning journey to
become data-driven.

Take a digital course »

aws g
certified

Get certified

Earn industry-recognized credibility
and set tangible goals for success
with industry-recognized
certifications, like AWS Certified
Data Analytics — Specialty.

Learn more »

Ramp-up your skills

Deep dive into new topics and focus on
knowledge gaps at your own pace with
the AWS Ramp-Up Guide: Database and
AWS Ramp-Up Guide: Data Analytics. With
a wide range of whitepapers, blog posts,
videos, webinars and peer resources
available for data professionals to
leverage for independent learning.

Download ramp-up quides »

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.


https://www.aws.training/LearningLibrary?query=&filters=Language%3A1%20Domain%3A107&from=0&size=15&sort=_score&trk=c230a72c-f2d4-4d57-94fb-d4f176a7c0f2
https://www.aws.training/LearningLibrary?query=&filters=Language%3A1%20Domain%3A107&from=0&size=15&sort=_score&trk=c230a72c-f2d4-4d57-94fb-d4f176a7c0f2&sc_channel=el
https://www.aws.training/LearningLibrary?query=&filters=Language%3A1%20Domain%3A107&from=0&size=15&sort=_score&c230a72c-f2d4-4d57-94fb-d4f176a7c0f2
https://aws.amazon.com/certification/certified-data-analytics-specialty/?trk=c230a72c-f2d4-4d57-94fb-d4f176a7c0f2&sc_channel=el
https://training.resources.awscloud.com/data-analytics-traincert/aws-t-c-data-analytics-ramp-up-guide-3?trk=c230a72c-f2d4-4d57-94fb-d4f176a7c0f2
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Thank you for attending AWS Innovate — Data Edition

We hope you found it interesting! A kind reminder to complete the survey.
Let us know what you thought of today’s event and how we can improve the event

f

experience for you in the future.

aws-apj-marketing@amazon.com

twitter.com/AWSCloud
facebook.com/AmazonWebServices
youtube.com/user/AmazonWebServices
slideshare.net/AmazonWebServices

twitch.tv/aws
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Thank you!
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