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is driven by data
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Big structured and
unstructured data

aws
>,



Survival of the
most informed
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7\  Make better improve
decisions efficiencies

Put data
to work [=] Respond L9 Uncover

faster opportunities
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Ingest records daily
using Amazon EMR

Handle of data daily
Finish
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Scale daily log search and
analytics from

Reduce operational costs by
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30 billion to 70 billion records a
day with no disruption —

Nasdaq

Increased time-to-insight —
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for the
entire end-to-end data,
analytics, and ML journey
for all workloads and all
types of data

Ingest + store ()

Analyze + visualize O

Predict O

@

Security +
Governance +
Access control



MODERNIZE UNIFY INNOVATE
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MODERNIZE

Modernize your data infrastructure
with the most scalable, trusted,
cure cloud provider
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Modern cloud-based applications

(
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Unicorn
Shopping Lawn mower

GORO Lawn Mower

20 customer reviews

Price $255 Price $342
In Stock In Stock

Frequent accessories your friends bought together

ElMac Lawn Trimmer VG Grass Seed

1,540 customer reviews

Price $179 Price $49

Hello, Joe
Account

Qty:

Add to Cart

2,798 customer reviews Buy Now

Total Price: $570

Add all three to Cart

6,234 customer reviews

\

Index optimized store

Relational database

Key-value database

Graph database
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Traditional approaches don’t scale

Nl Nl
Business ENESS
Intelligence Intelligence
.
| Data silos 1
DW Silo 1 DW Silo 2
3 g 8 = S o
ERP CRM LOB Devices Web Sensors Social
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Data — ) Analytics
Lakes

a Catalog a
Governance

Machine —
Learning Ql;; Databases
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/O>) Put your data to work with secure and
well-governed access to data, using
the best of both data lakes and
rose-built data stores
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on AWS
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CNGIC

Collected 200 TE of data
across 1,000 projects

Automated energy predictions

Maximized wind farm
energy production



Scalable data
lakes
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(G

Purpose-built
for performance
and cost

Serverless and
easy to use

&y

o o

Unified data
access, security,
and governance

Built-in machine
learning
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data lakes
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Broadest portfolio
of analytics tools

Amazon
S3

Unmatched durability, Built to store and retrieve
availability, and scalability any amount of data
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The benefits of data lakes
T 2 :

Catalog

Store all your data in open formats

Cost-effectively scale storage to exabytes

]
W Decouple storage from compute

B — ION

DETERELC Choice of analytical and ML engines

3
@ @/’ T \ = Process data in place
2 g
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Data mesh: Governed sharing of data products

Architecture that enables the
of across one or more data lakes

DATA PRODUCERS DATA MESH DATA CONSUMERS
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Hundreds of thousands of data lakes run on AWS

(Q) qirbnb ANA/LT b CHANGE e (Ontinental coursera b
Discovery duolingo @ CNGiC gﬂg expedia group Fannie Mae FICO

D L. Sacns " ncHeare?)  INNOMAS o @ ronsource

gt @R MovooleliR O NewRelic nopeteSeeury Ly
Peiivec @ # robinhood e s:slack  SnapInc.
\! theTradeDesk @& TOYOTA vyalre mh% & ZipRecruiter
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Purpose-built for
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AMAZON
REDSHIFT

Data
warehousing
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AMAZON AMAZON
REDSHIFT ATHENA

Data Interactive
warehousing query
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AMAZON AMAZON AMAZON
REDSHIFT ATHENA EMR

Data Interactive Big data

warehousing query processing
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© % I
AMAZON AMAZON AMAZON OPAE'\I:'I’;EQFTCH
REDSHIFT ATHENA EMR < BRI

Data Interactive Big data Log and search

warehousing query processing analytics
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Data Interactive Big data Log and search Real-time
warehousing query processing analytics analytics
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Data
warehousing
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Interactive
query

Big data
processing

N

Log and search

analytics
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analytics
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Amazon
Redshift

ANALYTICS AT SCALE

™
ST ¢

-

Performance at any scale

Analyze all your data

Easy analytics for everyone
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M zZynga

ETL
performance
improvement,
scaled to process

of daily
game data
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Schneider

Supports
data users for
a green future

MagellanRx

MANAGEMENT

Reduced costs
by

@jobcase IOI Nasdaq

Performs model Jumped from
inference on records
job search to records
recommendations
in 15-20 mins.,
down from

2-3 hrs., with no
additional cost
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Amazon
Redshift

PERFORMANCE AT SCALE

than other cloud data warehouses

AWS Competitor One Competitor Two
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Bl and
analytics apps

n (R

P

SQL

Am a zo n Operational ‘1’4\ ((‘;@\

databases
ML and
® < > analytics
e s I services

Amazon

ANALYZE ALL YOUR DATA Redshift

AWS Data Exchange \l//t\

for third-party data
=)

Amazon S3
data lake
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Amazon No data copies or movement
®
RedShlft Secure and governed collaboration

DATA SHARING AND AWS DATA Find and subscribe to 3rd party data

EXCHANGE INTEGRATION

Automated licensing and contracting
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Amazon
Redshift

EASY ANALYTICS FOR EVERYONE

Business
leaders

Q

Central IT

Analytics
systems

o 0obg ¢ o
Qo o0q (s o3

’) % Developers,
) analysts,

data scientists
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Easy analytics for everyone

NEW

—

Serverless

NEW

Automatic

Materialized

Views

UPDATED

NS

CloudFormation

templates
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'

Query
Editor v2

I\

Data API

NEW

\I/

Grafana
Plug-in

UPDATED

N

Automated DW
management

UPDATED

~/ \-

Redshift
Advisor
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Analyze all your data

UPDATED

.

Data
sharing

UPDATED

&5

Amazon
Redshift ML

SUPER data type
with JSON

NEW

Okn

B

a8
(o e——

ADX
integration

UPDATED

Federated
Query

UPDATED

X

Geospatial
enhancements
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Performance at any scale

UPDATED

RA3 nodes
and managed
storage

NEW

[o]

0o
o%%o

Concurrency
scaling for
Writes

=N

AQUA

UPDATED

=

SQL
Enhancements
and migration

support

UPDATED

2

Workload
Management
enhancements

@

Security,
Governance, and
Compliance
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Easy analytics for everyone

NEW

(-]

Serverless

NEW

Automatic
Materialized
Views

UPDATED

/~N<-

CloudFormation
templates
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NEW

7N

Query
Editor v2

AN

Data API

NEW

\I/

Grafana
Plug-in

UPDATED

7O\

Automated DW
management

UPDATED

Redshift
Advisor

Analyze all your data

UPDATED

ciisd

Data
sharing

UPDATED

&5

Amazon
Redshift ML

LS

SUPER data type
with JSON

NEW

B

ADX
integration

UPDATED

Federated
Query

UPDATED

]

Geospatial
enhancements

Performance at any scale

UPDATED

RA3 nodes
and managed
storage

NEW

o

0%o0
oo

Concurrency
scaling for
writes

S

AQUA

UPDATED

=

SQL
Enhancements
and migration

support

UPDATED

oo
00 S22

Workload
management
enhancements

@

Security,
governance, and
compliance
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Amazon
Athena

QUERY ALL YOUR
DATA USING SQL

Serverless

Open and flexible

Fast and interactive

Cost effective

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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SQL
QUERY PAY PER
INSTANTLY QUERY FLEXIBLE EASY
setup cost. Pay only for queries run. ANSI SQL. Serverless: zero
Point to S3 and start Save on per- JDBC/ODBC drivers. infrastructure, zero

querying query costs through Multiple formats, administration.
compression. compression types, Integrated with
and complex joins QuickSight and
and data types. other Bl tools.
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3x faster
performance

UPDATED
o

Hash algo
for splits

UPDATED

[n]u]
[=]=]
1

Nested field
pruning

UPDATED

Partition pruning

UPDATED

TopN rank()
functions

NEW

=
=

I

Spill to disk

NEW
=

Query plan

Optimization rules

NEW

(e

Cost-based query
optimization

UPDATED

Write to
bucketed tables

UPDATED

08 L

Map-returning
functions

UPDATED

Dynamic filtering

UPDATED
CZL:M

Aggregate
window functions

UPDATED

)

Subquery memory

& correlation
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ANNOUNCING

Athena ACID
Transactions
powered by
Apache Iceberg
(Preview)

OPEN-SOURCE, SNAPSHOT-BASED TABLE
FORMAT FOR HUGE ANALYTIC DATASETS
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Amazon Athena

Serverless query Athena

engine to analyze data 25~
with 5QL anguage a nd data Centralized repository

Define data as Hive tables la kes to store data at scale

Data lakes

Schema-on-read
approach

aws
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Athena ACID
Transactions
Powered by
Iceberg

aws
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Record level insert

Update

Delete

Compaction

Time-travel queries

Schema evolution
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re:invent 2021

Read support

Read
Time travel

A

Write support

Create table
ACID transactional write
Row-level delete & update

© 2021, Amazon Web Services, Inc. or its affil
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Schema
evolution
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re:invent 2021

N
¢

Manual
compaction

-

Most of
the existing
Athena DDLs

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



AWS

Invent




aws
~—

Amazon
EMR

RUN BIG DATA APPLICATIONS
IN THE CLOUD

X

=[=]

Fully managed and customizable

Latest open-source releases

Automatically scale up and down

Best price-performance

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



Amazon EMR Studio for
interactive data analytics

Amazon
EM R Multiple deployment models

RUN BIG DATA APPLICATIONS
IN THE CLOUD

28~
N/ Amazon S3 data lake integration

aws
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Differentiated performance

ON SPARK, PRESTO AND HBASE

2X

faster than standard
Apache Spark 3.0 in TPC-
DS 3TB benchmark

aws

N

2.6X

faster than standard
Presto 0.238 in TPC-DS
3TB benchmarks

11%

performance
improvement with
Graviton2 at

100%

open-source API
compliant
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Differentiated
Performance

ON SPARK, PRESTO, AND HBASE

A

Adaptive
Query Execution

NEW

[=]=]
oo

Early worker
allocation

Operator
optimization

Dynamic
partition pruning

NEW

=%

RS

Redundant scan
elimination

NEW

Broadcast join
w/o statistics

NEW

IS

Data
pre-fetch

NEW

S

Optimized
metadata fetch

Stats
inference

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

NEW
o
nun;q\lglj)

Intelligent
filtering

Parallel/Async
initialization

NEW

)

N

Join reordering
w/o statistics



Amazon EMR Studio
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B / private-beta-repo
Name
() LICENSE

Last Modified

Help

4 Launcher

4

Notebook.
of » = Markdown ~ Cluster j-138674Z3RPX5 attached Py

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.

sc.lis ck

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

df = spark. read.parquet(’ -r reduc

Let's analyze the number of book review ear and find the distribution of customer ratings. To do this, import the pandas library version

nd the latest matplotlib library from the publi 1 reposite all them on the cluster attached to your notebook using the
ge API.

that are fully integrated

analytics and ML applications

via GitHub and other repositories

using orchestration services
like Apache Airflow

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



Amazon EMR Studio
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B / private-beta-repo
Name
() LICENSE

Last Modified

Help

4 Launcher

4

Notebook.
of » = Markdown ~ Cluster j-138674Z3RPX5 attached Py

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.

sc.lis ck

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

df = spark. read.parquet(’ -r reduc

Let's analyze the number of book review ear and find the distribution of customer ratings. To do this, import the pandas library version

nd the latest matplotlib library from the publi 1 reposite all them on the cluster attached to your notebook using the
ge API.

that are fully integrated

analytics and ML applications

via GitHub and other repositories

using orchestration services
like Apache Airflow
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Amazon
OpenSearch
Service

SUCCESSOR TO
AMAZON ELASTICSEARCH SERVICE
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[ ]

ERs

Fully managed

Log and search analytics

Cost effective
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Amazon
OpenSearch
Service

SUCCESSOR TO
AMAZON ELASTICSEARCH SERVICE
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[ ]

ERs

Fully managed

Log and search analytics

Cost effective
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The OpenSearch Project

AN APACHE 2.0-LICENSED SEARCH AND ANALYTICS SUITE

Os 5 2.0 A
S/

100% open Enterprise- Community
source grade driven

© 2021, Amazon We!

ervices, Inc. or its affiliates. All rights reserved.



Amazon
Kinesis

COLLECT, PROCESS, AND
ANALYZE VIDEO AND DATA
STREAMS IN REAL TIME
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1

e

Kinesis Data Streams

Kinesis Data Analytics

Kinesis Video Streams

Kinesis Data Firehose
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Amazon
MSK

FULLY MANAGED, HIGHLY
AVAILABLE, AND SECURE

Kaflca

Compatible

Fully managed

Highly available

Secure

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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More and more
customers are
using purpose-
built analytics

GROUP

discovery FINra

JPMORGAN CHASE & CoO. Magellan

Pﬁzer P (p

WARNER BROS.



aws
~—

and easy to use
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AWS Analytics Goes Serverless

/N

5] P S Ky
BENE: Big data Real-time Real-time
warehousing processing analytics analytics
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CoNEw
Amazon Redshift Serverless
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Focus on insights O

New serverless
option in
Amazon Redshift

Manage and scale the O
data warehouse

aws

N
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AVAILABLE IN PREVIEW TODAY!

Amazon EMR Serverless

Run petabyte-scale data analytics in the cloud without
managing and operating clusters

aws.amazon.com/emr/serverless

adws
N © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserve:
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No clusters to
MERERE

Amazon EMR Serverless

—-N

Just pick a

framework

and version
and run

+ gZe\}:

Automatically
scale. Don't
guess cluster
sizes

@)

Delivers 2x faster
performance
than open-source

(=) ¢

Integration with Automatic and

familiar tools like fine-grained
Amazon EMR scaling
Studio reduces costs

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AVAILABLE IN PREVIEW TODAY!

oNEw
Amazon MSK Serverless

A serverless option to run Amazon MSK
without managing cluster capacity

o

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



Kafka Simple to use

=/ Automated high availability

Amazon MSK

Flexible scaling

Pay for what you use

aws
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GENERALLY AVAILABLE TODAY!

oNEw
Amazon Kinesis ata
Streams On-Demand

Run Amazon Kinesis Data Streams without
provisioning and managing capacity
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% Simple to use

%
f = =] Automated high availability
Amazon Kinesis
N
Flexible scaling
S

Pay for what you use

aws
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AWS has the most serverless options for
data analytics in the cloud

W

Data integration, ETL, and Catalog Y Real-time analytics

- c&)
Data warehousing \ === Real-time analytics

AWS

Analytics
Big data processing @é@ _/2/ Visualization

Interactive Analytics N Data lake setup management and governance

AAA

aws
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AWS Lake
Formation

BUILD A SECURE
DATA LAKE IN DAYS

V2

I .| I

Build data lakes quickly

Simplity security management

Provide self-service access to data

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

Simplity security
management with — (D IC_D =

DEICRELE
admin AWS Lake Access AWS Glue
| Formation control Data Catalog |

Amazon S3 data lake storage

-] ‘07“

Al

Data lake

aws
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Challenges of building and
securing modern data lakes

| — /—\

s —

Support updates Row-level Automatic storage
and deletes Fine-grained optimization
Secure sharing

aws
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NEW

Governed
Tables

A NEW TYPE OF TABLE FOR DATA IN S5

Emlw Acid transactions

ACID

Storage optimization

{ﬂ Time travel

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

Row-level
security

Data sharing
made simple

Tag based
access control

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

SIMPLE, SCALABLE,
AND SERVERLESS

CHE

Integrate data faster

Automate at scale

No servers to manage

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Scalable Data
Integration Engine

AWS Glue: Key Capabilities

SERVERLESS DATA INTEGRATION SERVICE

lﬁﬁ\/-\ |6ﬁ—=

Built-in data transforms

S e

Execution engine

| I |

Monitor

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS Glue: Key Capabilities

SERVERLESS DATA INTEGRATION SERVICE

Centralized and unified
data governance

7

AWS Glue Data Catalog

®)

AWS Glue crawlers

oy
vq
(¥~
Lake Formation

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS Glue: Key capabilities

SERVERLESS DATA INTEGRATION SERVICE

Connect and
ingest data

= El E

AWS Glue connectors

&

AWS Glue connector marketplace

(&Y B &

Variety of interfaces

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS Glue: Key Capabilities

SERVERLESS DATA INTEGRATION SERVICE

User productivity
and data ops

® 8 e

Persona specific tools

vE P

Productivity tools

iz =R

Data ops tools

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



AWS Glue: Key Capabilities

SERVERLESS DATA INTEGRATION SERVICE

Scalable data Centralized and unified Connect and User productivity
integration engine data governance ingest data and data ops
'?O‘}\ — ﬂnu =) A
~r 7 Ol = v
Built-in data transforms AWS Glue Data Catalog AWS Glue connectors Persona specific tools
/
7S o S Uk A
& ‘
Execution engine AWS Glue crawlers AWS Glue connector marketplace Productivity tools
% —t—t—i
-8 e e 6 WmE
({7 anns : = ==/
Monitor Lake Formation Variety of interfaces Data ops tools

aws
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AWS Glue Studio

-

Script

Job details

aws
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<
ETL developer
Rich
transformations

to understand data
patterns and anomalies

Work on large datasets

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



AWS Glue DataBrew

4 )

= () Business Analyst

Data Scientist

Run ETL jobs

through
a single pane of glass

processes

through
code snippets

aws
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AWS Glue Notebooks

-

aWs | S52 sevices | Q Search for services, features, blogs, docs, and more

[Option+S]

Clean County Populations

Job details Runs Schedules

|-- population estimate 2018: string

mapped

2018: long

Last Saved at 11/16/2021, 9:54:15 AM

d-19', table_nam

Save ‘ | Delete |

B & @

N. Virginia ¥

~
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Data engineer

Clean and normalize data with a rich

Choose from
to automate tasks

to understand data
patterns and anomalies

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

aws
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Break down data silos

e ) B 8

Visual data Data Data warehouse Federated
preparation replication to/from data lake query

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



Federated query in
Amazon Redshift and Athena

Amazon Redshift ;T\l;? Amazon Athena _
A% with

data warehouse and Amazon S3 data lake
@ Analytics on operational data

E—E—E way to ingest data,

avoiding complex ETL pipelines
Operational + .
IZIatabases ’%& @ Amazon S3
(i.e., Aurora, RDS) data lake

aws *QOther sources available in Amazon Athena: Amazon ElastiCache for Redis,
N Amazon DocumentDB, Amazon DynamoDB, HBase in Amazon EMR © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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ML
Integration
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AWS brings ML closer to data

E &

i

ry
Databases Data warehouses Business
+ data lakes intelligence tools
+
-\ - - 7=\ —

aws
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Amazon
Redshift ML

CREATE, TRAIN, AND DEPLOY ML
MODELS USING FAMILIAR SQL
COMMANDS

=)

No prior ML experience required

Use a simple SQL query
to specify the data

Fast predictions

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

ellanRx

MANAGEMENT

Using Amazon Redshift ML,
Magellan developed

to generate MRx
therapeutic conditions when
new drugs come to market



Effectively matched jobs to
on a daily basis

. Runs ML-based predictions at scale,
@ Jobcase performing

IN Minutes

Improved ;
resulting in increased revenue

aws
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Amazon
Athena ML

EASILY DEPLOY ML MODELS ON
ANY DATA WITH SIMPLE SQL

=7)

Run ML models on any data
anywhere

Invoke ML models for inference
directly from a SQL query

Results in seconds
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Amazon
QuickSight ML

SELF-SERVICE Bl FOR EVERYONE

N\

Machine learning powered insights

Natural language querying capability
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ML-powered insights and data visualizations

Auto narrative ML predictions QuickSight Q Anomaly Forecasting
detection
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QuickSight Q

SELF-SERVICE Bl FOR EVERYONE

-

[ad Quicksight

Controls  Account A

Ad Spends Breakdown

kindle
32%

S 7t | fr Campaign Ads & Sp
\

Facebook Campaign & Ad An

Sbpot Soata <Lshare [IView Q Aerts

Performance details

Abandon cart discou
$7,800.00

Exisiting ...
$8,350.00

nt

v
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without any Bl
expertise

Ask questions of your data and
receive answers with

for Bl teams to update the
dashboards for every new question
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QuickSight
Customers

Autotrudero

CapitalOne

GREEN FLAG [figty

COMMON SENSE TO THE RESCUE

Prim

®=SOOMLA

B | Best Westem €3 businessolver Blackboard
A
N\
[~
COMCAST DAVINCI @E}

FORWOOD
jivochat mlbam( & Mukiirg
(5] peoplescout POPSUGAR.
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£

vV OL VO vyalre

v’ sound of data
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Amazon Redshift Serverless + Amazon QuickSight
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Redshift Query Editor

sum (sum_sales) sumsales

aws

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



aws

Redshift Query Editor

/* Real time

d_year, d moy,sum(ss_sales_price) sum_sales
game_realtime. , game_realtime. ;, game_realtime.
ss_item sk = i item sk
ss_sold date sk = d date sk

d_year, d moy
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® ®® [ quicksight @ Topics x + °

/3Hbv5p6lyv70uUpgsgBBcMjwgMPNOAgx/activity Q % B @ H

= > C @ us-east-1.quicksight.aws.amazon.com/sn/to;

<

Refreshed an hour ago

Game Data Modified 31 minutes ago by analyst
Summary User Activity Verified Ansv
User activity

See everything users asked and how well Q responded for this topic.

Total questions Positive Negative
4%

372 comments

Filter by: See all questions

Question Submitted by Submitted -l Feedback Issue type Comment

What is the Revenue per Feature and country? analyst a few secon Positive

What is the Revenue per player in US? finance 21 minutes ago Negative Different graph

What are the top 5 most popular featu product 24 minutes ago Positive

How many players bought the expansion pack? sales 48 minutes ago Negative Wrong periodicity

How many players finished level 257 marketing 56 minutes ago No feedback

Count total plz analys 2 hours ago Positive
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Modern data strategy on AWS
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Thank you!
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