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

Data Warehouses in a Data Lakes Architecture
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Agenda
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What has changed in the last five years?

• Cloud has changed everything
• Limitless storage
• Numerous compute options
• Cost effective, no contracts

• There is a lot more data

• New breed of analysts, statisticians, and data scientists

• Applications and user experiences are guided by data
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Data

every 5 years

There is more data than 
people think. 

years

live for 

Data platforms need to

scalegrows
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What is a data lake?

A data lake is a centralized repository that allows you to 
store all your structured and unstructured data at any 

scale
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Traditionally, analytics looked like this

Expensive: Large initial capex + $10k-$50k/TB/year

GBs-TBs scale - not designed for PB/EBs

Primarily relational data

90% of data was deleted to reduce cost

OLTP ERP CRM LOB

Data Warehouse

Business Intelligence 
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Analytics operated on isolated data silos

Hadoop Cluster SQL 
Database

Data 
Warehouse 
Appliance
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Store data in the format you want
Open and comprehensive

• Store data in the format you want:

• Text files like CSV

• Columnar like Apache Parquet, and Apache ORC

• Logstash like Grok

• JSON (simple, nested), AVRO

• and more

CSV

ORC

Grok

Avro

Parquet

JSON
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Data lakes extend the traditional approach

OLTP ERP CRM LOB

Data Warehouse

Business 
Intelligence

Devices Web Sensors Social

Catalog

Machine 
Learning

DW 
Queries

Big data 
processing

Interactive Real-time =

The analytical power of data warehouse

The limitless scalability of serverless compute

The distributed processing of big data systems

+

+
Data Lake

Amazon S3
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What is a Data Catalog?

Data Schema Analytics
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Glue Data Catalog
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On premises data

Web app data

Amazon RDS

Other databases

Streaming data

Your data

Glue ETL 

ETL

Interactive Query

Big Data Service

Data warehouse

Machine Learning

Centralized governance layer

Data Lakes on S3
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Redshift –Quick Intro 
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Redshift Spectrum

Redshift S3
Redshift 

Spectrum

Glue Data 
Catalog
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Example walkthrough
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Example walkthrough
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create external schema ext

from data catalog 

database ‘nyctaxi' 

iam_role 'arn:aws:iam::012345678901:role/RedshiftSpectrumRole'

Example walkthrough
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Select * from ext.yellow where … 

Example walkthrough

Select * from ext.yellow y

Inner join redshift_native_table r on y.id = r.id

Where…
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Query

Select * 

from ext.yellow
where … 

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

Glue Data Catalog
Apache Hive Metastore

1



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

Query is optimized and compiled at the 
leader node. Determine what gets run 
locally and what goes to Amazon Redshift 
Spectrum

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

Glue Data Catalog
Apache Hive Metastore

2
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Query plan is sent to all 
compute nodes

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

Glue Data Catalog
Apache Hive Metastore

3
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Compute nodes obtain partition info from Data 
Catalog; dynamically prune partitions 

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

Glue Data Catalog
Apache Hive Metastore

4
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Each compute node issues multiple 
requests to the Amazon Redshift 
Spectrum layer

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

5

Glue Data Catalog
Apache Hive Metastore
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Amazon Redshift Spectrum nodes scan 
your S3 data 

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

6

Glue Data Catalog

Apache Hive Metastore
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7
Amazon Redshift 
Spectrum projects, filters, 
and aggregates

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

Glue Data Catalog
Apache Hive Metastore
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Final aggregations and joins with 
local Amazon Redshift tables done 
in-cluster

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

8

Glue Data Catalog
Apache Hive Metastore
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Result is sent back to client

Life of a query

Amazon 
Redshift

JDBC/ODBC

...

1 2 3 4 N

Amazon S3
Exabyte-scale object storage

9

Glue Data Catalog
Apache Hive Metastore
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Use cases for Spectrum
• Real time data analytics

• Data is put on S3 from a streaming solution and queried through Redshift Spectrum

• Data archival solutions
• Data is stored on S3 and moved to Redshift on a need-to-basis

• Data is offloaded from Redshift to S3 and queried using Redshift Spectrum

• Cost control
• Only 10% of the data in a data warehouse is actually queried. Use Redshift Spectrum to offload 
data to S3

• ETL
• Use Redshift Spectrum to query and ETL data into Redshift
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On premises data

Web app data

Amazon RDS

Other databases

Streaming data

Your data

Glue ETL 

ETL

Interactive Query

Big Data Service

Data warehouse

Machine Learning

Data Lakes on S3
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Thank you!


