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Generative AI
is powering innovation that is 
transforming businesses

New experiences

Through conversational interfaces

Boost productivity

Through code and content creation

Deliver insights

From structured and unstructured data

Creativity

In product development
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Generative AI 
application
experiences tailored to your business

Data foundation
Storage

Governance

Databases, analytics,  

data warehouses, 

& data lakes

Data integration
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Analytics & AI
tailored to your business

fuels

Your Data
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Organizations are struggling . . .

82%
of organizations have appointed 

a Chief Data Officer (CDO)

94%
of organizations increased data 

investments in 2023

20%
revenue growth seen by data-insights 

driven businesses

74%
businesses fail in turning 

data into insights

Sources: Forrester: Data Into Dollars: Can You Turn Your Data into Revenue , Harvard Business Review: Why Becoming a Data-Driven Organization Is So Hard and 2023 Wavestone survey

https://www.forrester.com/blogs/data-into-dollars-can-you-turn-your-data-into-revenue/
https://hbr.org/2022/02/why-becoming-a-data-driven-organization-is-so-hard
https://www.newvantage.com/_files/ugd/e5361a_247885043758499ba090f7a5f510cf7c.pdf
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AWS customers appreciate . . .

Comprehensive set of purpose-built services Optimized for performance and cost 

Experience

Act

Govern

Store
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AWS customers want to . . . 

Use the same rich set of services through unified experiences across them

Unified development experience 

Unified data management
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Unified data management is hard

Data lakes and data warehouses

Read from 

sources
Duplicate data Workflow 

orchestration

Monitor

More copies of analytics data

Cloud Object Storage Databases Logs Web Devices Social Sensors SaaS

Data sources
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Workload-specific stores have created data silos

Each system offers unique value

Analytics 

data
Data lake

Flexible storage

Open formats

Multi-engine access

Data warehouse

ACID compliance

Performance

Simple deployment
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Workload-specific 
stores have created 
data silos 

Lack of interoperability
Not all data is accessible from all query engines

Inconsistent access controls
Access policies and enforcement vary based on where 

the data is stored

Complex architecture
Multiple copies of data and duplicated governance 

make data architecture complex

Longer time to value
Longer time to value to support new analytics use cases 
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Customers want best of data lakes and data warehouses

Lakehouse is the solution

Analytics 

data

Choice of engines and tools 

for analytics and AI use cases

Data lake
Secure and consistent 

access to data

Data warehouse
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Existing Lakehouse approaches require trade-offs

Data lake centric

Takes away decades of database 

capabilities such as transactions

Slow interactive queries at high 

concurrency

Lacks intelligent storage 

optimizations

Data warehouse centric

Lacks open access to data 

warehouse data

Limited engine interoperability 

with open table formats

Still creates data silo
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SageMaker Lakehouse

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

G E N E R A L L Y  A V A I L A B L E
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SageMaker Lakehouse

Open

Unified Secure
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Amazon SageMaker Lakehouse    
U N I F I E D ,  O P E N ,  A N D  S E C U R E  D A T A  L A K E H O U S E  T H A T  F I T S  I N T O  Y O U R  A R C H I T E C T U R E

Redshift 

Managed Storage

S3

Unified

Unified data across 

Amazon S3 data 

lakes and Redshift 

data warehouses

Open

AWS and 3P 

application access 

with Apache 

Iceberg API

Secure

Integrated fine-grained 

permissions with AWS 

Glue Data Catalog/ 

AWS Lake Formation

NO CHANGES NECESSARY TO YOUR DATA ARCHITECTURE!
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SageMaker 
Lakehouse

Zero-ETL: ingestion, federation, sharing

                                                           

AWS DATA SOURCES | THIRD -PARTY DATA SOURCES

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Bringing data into Lakehouse is easy
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Zero-ETL integration
B R I N G  Y O U R  D A T A  I N T O  T H E  L A K E H O U S E  W I T H O U T  E X P E N S I V E  P I P E L I N E  M A N A G E M E N T

Unified Data

Applications

Lakehouse

 (Redshift Managed 

Storage and open 

formats) 

Recommendation 

Engine

BI and analytics apps

Connect apps to analyze and visualize your data

AI/ML

Spark

Database

ZERO-ETL

Enable near real-time analytics on petabytes of 

transactional data with no pipeline management

Support for AWS managed databases and 

enterprise applications

Ability to load data in choice of storage format – 

optimized Redshift Managed Storage or open 

Iceberg format in Amazon S3
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In-place query federation
T O  Y O U R  E X I S T I N G  D A T A  S O U R C E S

Amazon SageMaker Lakehouse

Zero-ETL integration

Database and Applications



© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Amazon Aurora 

MySQL

Amazon Aurora 

PostgreSQL
Amazon RDS 

for MySQL
Amazon 

DynamoDB 

SageMaker Lakehouse Zero-ETL

Salesforce | Zendesk | ServiceNow | SAP | Facebook Ads | Instagram Ads | Salesforce Pardot | Zoho CRM

Zero-ETL from Amazon databases

Zero-ETL from enterprise applicationsN e w

Amazon Redshift, DynamoDB (Preview), BigQuery, Snowflake (Preview), MySQL, PostgreSQL

Query federation N e w
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SageMaker 
Lakehouse

Zero-ETL: ingestion, federation, sharing

                                                           

AWS DATA SOURCES | THIRD -PARTY DATA SOURCES
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A P A C H E  I C E B E R G  O P E N  A P I

Third-party 

applications
AWS SageMaker

Unified Studio

Fine-grained access controls 
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Data & AI Governance

Lakehouse

Unified Studio 

(preview)

Machine 

Learning
SQL 

Analytics

Data 

Processing

StreamingGen AI 

Development
Business 

Intelligence
Search

coming soon

Amazon SageMaker

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

coming sooncoming soon

G E N E R A L L Y  
A V A I L A B L EThe next generation of 
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Amazon SageMaker Unified Studio 
(preview)

Machine LearningSQL AnalyticsData Processing StreamingGen AI Development Business Intelligence Search

coming soon coming sooncoming soon

Amazon SageMaker

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Collaborate and build faster, leveraging all your 
Lakehouse data 

Train and deploy AI models 

with Amazon SageMaker AI

Build custom gen AI apps with 

Bedrock IDE (preview)  

Prepare and integrate 

data with Amazon EMR 

Run SQL queries with 

Amazon Redshift  
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Amazon SageMaker 
Lakehouse       

• Introduction

• How it works?

• Use cases

• Demo
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Amazon SageMaker Lakehouse components

AWS Analytics services 3rd Party Applications

Iceberg APIs

Amazon SageMaker Lakehouse

Zero-ETL

Sharing

Zero-ETL

Ingestion

Zero-ETL 

Federated Queries

Data wherever it is stored

Cloud Object 

Storage

Databases Logs Web Devices Social Sensors SaaS

Flexible storage for diverse workloads

Unified technical catalog that manages all data

Integrated permission management to secure 

and share data

Apache Iceberg APIs to access data from AWS Analytics 

Services and 3P applications
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Storage Flexibility

Choice of storage for your workloads 
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General-purpose Amazon S3
F O R  Y O U R  D A T A  L A K E

Store your data in Amazon S3 buckets

Access your data using Apache Iceberg REST catalog APIs

Enable automatic table optimization for Apache Iceberg tables 

Get high performance with managed statistics

Access data seamlessly from AWS and 3P engines
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Amazon S3 Tables
S T O R A G E  F O R  T R A N S A C T I O N A L  D A T A  L A K E S

New S3 storage class for Apache Iceberg data lakes

Amazon S3 APIs to read/write to S3 tables

Managed Iceberg table maintenance

Simple integration with Lakehouse (preview)

10x requests per second compared to 

standard Amazon S3 buckets

S3tables:CreateTable

S3tables:ListTables

S3tables:RenameTable

S3tables:GetTable

Table 

Management

S3tables:GetTableMetadataLocation

S3tables:UpdateTableMetadataLocation

Table 

Metadata
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Table maintenance for Iceberg Tables
P E R F O R M A N C E

Compaction: Consolidate small objects into larger ones to improve 

query performance

Snapshot Retention: Remove unused snapshots
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Redshift Managed Storage (RMS)
F O R  T R A N S A C T I O N A L  D A T A S E T S  A N D  O P T I M I Z E D  S Q L  A N A L Y T I C S  I N  T H E  L A K E H O U S E  

Publish data from your existing Amazon Redshift data 

warehouses to the Lakehouse

Create new datasets for your data lake in Redshift Managed 

Storage natively in the Lakehouse

Benefit from ML-powered optimizations for frequently running 

workloads



© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Redshift Managed Storage use cases
F O R  T R A N S A C T I O N A L  D A T A S E T S  A N D  O P T I M I Z E D  S Q L  A N A L Y T I C S  I N  T H E  L A K E H O U S E  

Near real-time ingestion

Transactionally consistent change data capture (CDC) from 

operational data sources

Multi-statement and multi-table transactional consistency

7x better throughput from Amazon Redshift for BI analytics

Faster performance for small writes in Apache Spark

Faster reads from Spark compared to Apache Iceberg tables
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Unified Technical Catalog

Flexible multi-level hierarchy
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Unified technical catalog
C R E A T E  D A T A  I N  T H E  L A K E H O U S E

Unified technical catalog

Federated Catalogs Managed Catalogs 

RMS S3

Amazon 

Redshift DW

Amazon 

S3 Table Buckets

External. 

Sources

Dynamic catalog hierarchy to organize data 

in the storage system

Each catalog maps to a storage type

Managed catalogs to create new data

• Redshift Managed Storage

• Amazon S3
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Unified technical catalog
B R I N G  E X I S T I N G  D A T A  S O U R C E S  T O  A M A Z O N  S A G E M A K E R  L A K E H O U S E

Unified technical catalog

Federated Catalogs Managed Catalogs 

RMS S3

Amazon 

Redshift DW

Amazon 

S3 Table Buckets

External. 

Sources

Bring data into a Federated catalog 

• Amazon Redshift

• Amazon S3 table buckets

• External Sources like MySQL, BigQuery
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Multi- 
catalog 
hierarchy 

Redshift Namespace

Redshift Namespace = Catalog

Multi-Catalog in Lakehouse

Catalog = <user defined name>

Database = (sub) catalog
database_1 Catalog = database_1

Schema = database
schema_one DB = schema_one

tables = tables
table_a table_a

table_b

table_c

table_b

table_c

database_2 Catalog = database_2
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Integrated access control
T O  S E C U R E  Y O U R  D A T A  I N  Y O U R  L A K E H O U S E

Integrated access control

Federated Catalogs Managed Catalogs 

RMS S3

Amazon 

Redshift DW

Amazon 

S3 Table Buckets

Federated 

Sources

Support for fine-grained access control

• Allow/deny access at table level

• Allow/deny access at column level

• Allow/deny access at cell level

Industry standard access controls for

3P engines

• Tag-based access to data(TBAC)

• Role-based access to data(RBAC)

Zero copy data sharing within and 

across enterprises
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Fine-grained access control

Specify include or exclude list

of columns

Specify row filter

“Country = ‘US’”

Combine column and row filters

Columns Rows Cells
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Department

R&D

Marketing

Sales

Sensitivity

Highly sensitive

Confidential

Develop a tag ontology

Scale by applying 

permission on tags

 and users get access with 

integrated engines

Assign tags to 

people to scale

Tag based access controls(TBAC)
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Zero copy data sharing models

Data Mesh

Share data products 

via a Data Mesh

Share data with organizational 

autonomy by leveraging Lake 

Formation Sharing

Data Product 

Owner

Data Product 

Owner

Data Product 

Owner

S U P P O R T S  D A T A  S H A R I N G  W I T H O U T  C O P Y I N G  D A T A  G L O B A L L Y

Multi-organization

governed data sharing

Share data for Data Monetization

Business to Business

Data Sharing

CUSTOMER

CUSTOMER

PRODUCER

Hub and Spoke

Hub and Spoke

Multi-Account

Share data across your 

organization

and across regions

Permissions & 

Sharing

CONSUMER

CONSUMER

CONSUMER

PRODUCER

PRODUCER

PRODUCER DATA BUYER
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Open Access

With Apache Iceberg APIs 
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Apache Iceberg compatibility
O P E N  A C C E S S  T O  D A T A  W I T H  A P A C H E  I C E B E R G  C O M P A T I B I L I T Y

SageMaker Unified Studio
AWS Analytics 

Services

3rd Party 

Applications 

Apache Iceberg APIs

Unified technical metadata & access control

Federated Catalogs Managed Catalogs 

RMS

Amazon 

Redshift DW

S3

Amazon 

S3 Table Buckets

Federated 

Sources

Apache Iceberg REST Catalog APIs to 

access the data

Apache Iceberg compatibility beyond 

your data lake

AWS and 3P engine support
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Apache Iceberg REST catalog APIs
F O R  A C C E S S I N G  A L L  D A T A  F R O M  A W S  A N A L Y T I C S  S E R V I C E S  A N D  3 R D P A R T Y  E N G I N E S

Open API specification managed by Apache Iceberg open source 

community

Catalog agnostic implementation

Canonical representation for Apache Iceberg table metadata

REST based requests to a server-side catalog

Apache Iceberg 

REST Catalog APIs
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Amazon SageMaker 
Lakehouse       

• Introduction

• How it works?

• Use cases

• Demo
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Bring Your 

Redshift Data Warehouse

to Amazon SageMaker Lakehouse
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Register your Redshift data warehouse
W I T H O U T  M I G R A T I N G  Y O U R  D A T A

From Amazon Redshift console

Register your Amazon Redshift cluster or 

serverless namespace with Lakehouse
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Mount your Redshift data in a catalog
W I T H O U T  M I G R A T I N G  Y O U R  D A T A

Approve and create catalog to mount Amazon 

Redshift data

Define permissions
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Query Redshift data using Iceberg APIs
Q U E R Y  D A T A  U S I N G  A N Y  Q U E R Y  E N G I N E S

Query data from Amazon Redshift, Amazon 

Athena, Amazon EMR, AWS Glue, or open  

source
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Demo

Bring your Redshift data to the Lakehouse
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Build data lakes using 

Redshift Managed Storage

in Amazon SageMaker Lakehouse
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Create data on Redshift Managed Storage
Q U E R Y  D A T A  U S I N G  A N Y  Q U E R Y  E N G I N E S

Create a Managed Catalog

Set storage property to Redshift

Grant permission to users on the catalog

Create new dataset from Amazon Redshift, 

Amazon EMR, Amazon Athena, or open source 

engines
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Demo 

Access all your data in Amazon SageMaker Lakehouse

with Apache Iceberg Compatibility
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Thank you!
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Please complete the session 
survey in the mobile app

Neeraja Rentachintala

neerajre@amazon.com

Mahesh Mishra

maheshda@amazon.com
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