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What is Amazon Athena?

Amazon Athena is an interactive query service that makes it easy to analyze data directly in
Amazon Simple Storage Service (Amazon S3) using standard SQL. With a few actions in the AWS
Management Console, you can point Athena at your data stored in Amazon S3 and begin using
standard SQL to run ad-hoc queries and get results in seconds.

For more information, see Getting started.

Amazon Athena also makes it easy to interactively run data analytics using Apache Spark without
having to plan for, configure, or manage resources. When you run Apache Spark applications on
Athena, you submit Spark code for processing and receive the results directly. Use the simplified
notebook experience in Amazon Athena console to develop Apache Spark applications using
Python or Athena notebook APlIs.

For more information, see Getting started with Apache Spark on Amazon Athena.

Athena SQL and Apache Spark on Amazon Athena are serverless, so there is no infrastructure to
set up or manage, and you pay only for the queries you run. Athena scales automatically—running
queries in parallel—so results are fast, even with large datasets and complex queries.

Topics

When should | use Athena?

AWS service integrations with Athena

Setting up
Accessing Athena

When should | use Athena?

Query services like Amazon Athena, data warehouses like Amazon Redshift, and sophisticated data
processing frameworks like Amazon EMR all address different needs and use cases. The following
guidance can help you choose one or more services based on your requirements.

Amazon Athena

Athena helps you analyze unstructured, semi-structured, and structured data stored in Amazon S3.
Examples include CSV, JSON, or columnar data formats such as Apache Parquet and Apache ORC.

When should | use Athena? 1
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You can use Athena to run ad-hoc queries using ANSI SQL, without the need to aggregate or load
the data into Athena.

Athena integrates with Amazon QuickSight for easy data visualization. You can use Athena to
generate reports or to explore data with business intelligence tools or SQL clients connected with
a JDBC or an ODBC driver. For more information, see What is Amazon QuickSight in the Amazon
QuickSight User Guide and Connecting to Amazon Athena with ODBC and JDBC drivers.

Athena integrates with the AWS Glue Data Catalog, which offers a persistent metadata store for
your data in Amazon S3. This allows you to create tables and query data in Athena based on a
central metadata store available throughout your Amazon Web Services account and integrated
with the ETL and data discovery features of AWS Glue. For more information, see Integration with
AWS Glue and What is AWS Glue in the AWS Glue Developer Guide.

Amazon Athena makes it easy to run interactive queries against data directly in Amazon S3 without
having to format data or manage infrastructure. For example, Athena is useful if you want to run

a quick query on web logs to troubleshoot a performance issue on your site. With Athena, you can
get started fast: you just define a table for your data and start querying using standard SQL.

You should use Amazon Athena if you want to run interactive ad hoc SQL queries against data on
Amazon S3, without having to manage any infrastructure or clusters. Amazon Athena provides the
easiest way to run ad hoc queries for data in Amazon S3 without the need to setup or manage any
servers.

For a list of AWS services that Athena leverages or integrates with, see the section called “AWS
service integrations with Athena".

Amazon EMR

Amazon EMR makes it simple and cost effective to run highly distributed processing frameworks
such as Hadoop, Spark, and Presto when compared to on-premises deployments. Amazon EMR is
flexible — you can run custom applications and code, and define specific compute, memory, storage,
and application parameters to optimize your analytic requirements.

In addition to running SQL queries, Amazon EMR can run a wide variety of scale-out data
processing tasks for applications such as machine learning, graph analytics, data transformation,
streaming data, and virtually anything you can code. You should use Amazon EMR if you use
custom code to process and analyze extremely large datasets with the latest big data processing
frameworks such as Spark, Hadoop, Presto, or Hbase. Amazon EMR gives you full control over the
configuration of your clusters and the software installed on them.

Amazon EMR 2
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You can use Amazon Athena to query data that you process using Amazon EMR. Amazon Athena
supports many of the same data formats as Amazon EMR. Athena's data catalog is Hive metastore
compatible. If you use EMR and already have a Hive metastore, you can run your DDL statements
on Amazon Athena and query your data immediately without affecting your Amazon EMR jobs.

Amazon Redshift

A data warehouse like Amazon Redshift is your best choice when you need to pull together data
from many different sources - like inventory systems, financial systems, and retail sales systems

- into a common format, and store it for long periods of time. If you want to build sophisticated
business reports from historical data, then a data warehouse like Amazon Redshift is the best
choice. The query engine in Amazon Redshift has been optimized to perform especially well on
running complex queries that join large numbers of very large database tables. When you need to
run queries against highly structured data with lots of joins across lots of very large tables, choose
Amazon Redshift.

For more information about when to use Athena, consult the following resources:

« Decision guide for analytics services on AWS in the Getting Started Resource Center

« When to use Athena vs other big data services in the Amazon Athena FAQs

« Amazon Athena overview

« Amazon Athena features

« Amazon Athena FAQs

« Amazon Athena blog posts

AWS service integrations with Athena

You can use Athena to query data from the AWS services listed in this section. To see the Regions
that each service supports, see Regions and endpoints in the Amazon Web Services General

Reference.
AWS services integrated with Athena

+ AWS CloudFormation

« Amazon CloudFront

+ AWS CloudTrail

Amazon Redshift 3
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« Amazon DataZone

« Elastic Load Balancing

« Amazon EMR Studio

o AWS Glue Data Catalog

o AWS Identity and Access Management (IAM)

« Amazon QuickSight

« Amazon S3 Inventory

o AWS Step Functions

« AWS Systems Manager Inventory

« Amazon Virtual Private Cloud

For information about each integration, see the following sections.

AWS CloudFormation

Capacity reservation

Reference topic: AWS::Athena::CapacityReservation in the AWS CloudFormation User Guide

Specifies a capacity reservation with the provided name and number of requested data
processing units. For more information, see Managing query processing capacity in the
Amazon Athena User Guide and CreateCapacityReservation in the Amazon Athena API
Reference.

Data catalog

Reference topic: AWS::Athena::DataCatalog in the AWS CloudFormation User Guide

Specify an Athena data catalog, including a name, description, type, parameters, and
tags. For more information, see Understanding tables, databases, and data catalogs in the
Amazon Athena User Guide and CreateDataCatalog in the Amazon Athena API Reference.

Named query

Reference topic: AWS::Athena::NamedQuery in the AWS CloudFormation User Guide

Specify named queries with AWS CloudFormation and run them in Athena. Named queries
allow you to map a query name to a query and then run it as a saved query from the Athena

AWS service integrations with Athena 4
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console. For more information, see Using saved queries in the Amazon Athena User Guide
and CreateNamedQuery in the Amazon Athena API Reference.

Prepared statement

Reference topic: AWS::Athena::PreparedStatement in the AWS CloudFormation User Guide

Specifies a prepared statement for use with SQL queries in Athena. A prepared statement
contains parameter placeholders whose values are supplied at execution time. For more
information, see Using parameterized queries in the Amazon Athena User Guide and
CreatePreparedStatement in the Amazon Athena API Reference.

Workgroup

Reference topic: AWS::Athena::WorkGroup in the AWS CloudFormation User Guide

Specify Athena workgroups using AWS CloudFormation. Use Athena workgroups to isolate
queries for you or your group from other queries in the same account. For more information,
see Using workgroups to control query access and costs in the Amazon Athena User Guide
and CreateWorkGroup in the Amazon Athena API Reference.

Amazon CloudFront

Reference topic: Querying Amazon CloudFront logs

Use Athena to query Amazon CloudFront logs. For more information about using CloudFront,
see the Amazon CloudFront Developer Guide.

AWS CloudTrail

Reference topic: Querying AWS CloudTrail logs

Using Athena with CloudTrail logs is a powerful way to enhance your analysis of AWS service
activity. For example, you can use queries to identify trends and further isolate activity by
attribute, such as source IP address or user. You can create tables for querying logs directly from
the CloudTrail console, and use those tables to run queries in Athena. For more information, see
Using the CloudTrail console to create an Athena table for CloudTrail logs .

Amazon DataZone

Reference topic: Using Amazon DataZone in Athena

Use Amazon DataZone to share, search, and discover data at scale across organizational
boundaries. DataZone simplifies your experience across AWS analytics services like Athena, AWS

AWS service integrations with Athena 5


https://docs.aws.amazon.com/athena/latest/APIReference/API_CreateNamedQuery.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-resource-athena-preparedstatement.html
https://docs.aws.amazon.com/athena/latest/APIReference/API_CreatePreparedStatement.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/aws-resource-athena-workgroup.html
https://docs.aws.amazon.com/athena/latest/APIReference/API_CreateWorkGroup.html
https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/
https://aws.amazon.com/datazone

Amazon Athena User Guide

Glue, and AWS Lake Formation. If you have large amounts of data in different data sources, you
can use Amazon DataZone to build business use case based groupings of people, data and tools.

In Athena, you can use the query editor to access and query DataZone environments. For more
information, see Using Amazon DataZone in Athena.

Elastic Load Balancing

Reference topic: Querying Application Load Balancer logs

Querying Application Load Balancer logs allows you to see the source of traffic, latency, and
bytes transferred to and from Elastic Load Balancing instances and backend applications. For
more information, see Creating the table for ALB logs.

Reference topic: Querying Classic Load Balancer logs

Query Classic Load Balancer logs to analyze and understand traffic patterns to and from Elastic
Load Balancing instances and backend applications. You can see the source of traffic, latency,
and bytes transferred. For more information, see Creating the Table for ELB Logs.

Amazon EMR Studio

Reference topic: Use the Amazon Athena SQL editor in EMR Studio

You can use Athena in an EMR Studio to develop and run interactive queries. This makes it
possible for you to use EMR Studio for SQL analytics on Athena from the same Amazon EMR
interface that you use for your Spark, Scala, and other workloads. With the Athena integration
in EMR Studio, you can perform the following tasks:

o Perform Athena SQL queries

» View query results

» View query history

« View saved queries

o Perform parameterized queries

» View databases, tables, and views for a data catalog

The following Athena features are not available in Amazon EMR Studio:

« Admin features like creating or updating Athena workgroups, data sources, or capacity
reservations

AWS service integrations with Athena 6
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» Athena for Spark or Spark notebooks
» DataZone integration

» Step Functions

EMR Studio integration with Athena is available in all AWS Regions where EMR Studio and
Athena are available. For more information about using Athena in EMR Studio, see Use the
Amazon Athena SQL editor in EMR Studio in the Amazon EMR Management Guide.

AWS Glue Data Catalog

Reference topic: Integration with AWS Glue

Athena integrates with the AWS Glue Data Catalog, which offers a persistent metadata store for
your data in Amazon S3. This allows you to create tables and query data in Athena based on a
central metadata store available throughout your Amazon Web Services account and integrated
with the ETL and data discovery features of AWS Glue. For more information, see Integration
with AWS Glue and What is AWS Glue in the AWS Glue Developer Guide.

AWS Identity and Access Management (IAM)

Reference topic: Actions for Amazon Athena

You can use Athena API actions in IAM permission policies. For more information, see Actions
for Amazon Athena and Identity and access management in Athena.

Amazon QuickSight

Reference topic: Connecting to Amazon Athena with ODBC and JDBC drivers

Athena integrates with Amazon QuickSight for easy data visualization. You can use Athena to
generate reports or to explore data with business intelligence tools or SQL clients connected
with a JDBC or an ODBC driver. For more information about Amazon QuickSight, see What is
Amazon QuickSight in the Amazon QuickSight User Guide. For information about using JDBC
and ODBC drivers with Athena, see Connecting to Amazon Athena with ODBC and JDBC Drivers.

Amazon S3 Inventory

Reference topic: Querying inventory with Athena in the Amazon Simple Storage Service User
Guide

You can use Amazon Athena to query Amazon S3 inventory using standard SQL. You can use
Amazon S3 inventory to audit and report on the replication and encryption status of your
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objects for business, compliance, and regulatory needs. For more information, see Amazon S3
inventory in the Amazon Simple Storage Service User Guide.

AWS Step Functions

Reference topic: Call Athena with Step Functions in the AWS Step Functions Developer Guide

Call Athena with AWS Step Functions. AWS Step Functions can control select AWS services
directly using the Amazon States Language. You can use Step Functions with Athena to start
and stop query execution, get query results, run ad-hoc or scheduled data queries, and retrieve
results from data lakes in Amazon S3. The Step Functions role must have permissions to use
Athena. For more information, see the AWS Step Functions Developer Guide.

Video: Orchestrate Amazon Athena Queries using AWS Step Functions

The following video demonstrates how to use Amazon Athena and AWS Step Functions to run a
regularly scheduled Athena query and generate a corresponding report.

Orchestrate Amazon Athena queries using AWS Step Functions

For an example that uses Step Functions and Amazon EventBridge to orchestrate AWS Glue
DataBrew, Athena, and Amazon QuickSight, see Orchestrating an AWS Glue DataBrew job and
Amazon Athena query with AWS Step Functions in the AWS Big Data Blog.

AWS Systems Manager Inventory

Reference topic: Querying inventory data from multiple regions and accounts in the AWS
Systems Manager User Guide

AWS Systems Manager Inventory integrates with Amazon Athena to help you query inventory
data from multiple AWS Regions and accounts. For more information, see the AWS Systems
Manager User Guide.

Amazon Virtual Private Cloud

Reference topic: Querying Amazon VPC flow logs

Amazon Virtual Private Cloud flow logs capture information about the IP traffic going to and
from network interfaces in a VPC. Query the logs in Athena to investigate network traffic
patterns and identify threats and risks across your Amazon VPC network. For more information
about Amazon VPC, see the Amazon VPC User Guide.

AWS service integrations with Athena 8
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Setting up

If you've already signed up for Amazon Web Services, you can start using Amazon Athena
immediately. If you haven't signed up for AWS or need assistance getting started, be sure to
complete the following tasks.

Sign up for an AWS account

If you do not have an AWS account, complete the following steps to create one.
To sign up for an AWS account

1. Open https://portal.aws.amazon.com/billing/signup.

2. Follow the online instructions.

Part of the sign-up procedure involves receiving a phone call and entering a verification code
on the phone keypad.

When you sign up for an AWS account, an AWS account root user is created. The root user
has access to all AWS services and resources in the account. As a security best practice, assign
administrative access to an administrative user, and use only the root user to perform tasks

that require root user access.

AWS sends you a confirmation email after the sign-up process is complete. At any time, you can
view your current account activity and manage your account by going to https://aws.amazon.com/

and choosing My Account.

Create an administrative user

After you sign up for an AWS account, secure your AWS account root user, enable AWS IAM Identity
Center, and create an administrative user so that you don't use the root user for everyday tasks.

Secure your AWS account root user

1. Signin to the AWS Management Console as the account owner by choosing Root user and

entering your AWS account email address. On the next page, enter your password.

For help signing in by using root user, see Signing in as the root user in the AWS Sign-In User
Guide.

Setting up 9
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2. Turn on multi-factor authentication (MFA) for your root user.

For instructions, see Enable a virtual MFA device for your AWS account root user (console) in
the IAM User Guide.

Create an administrative user

1. Enable IAM Identity Center.

For instructions, see Enabling AWS IAM Identity Center in the AWS IAM Identity Center User
Guide.

2. InIAM lIdentity Center, grant administrative access to an administrative user.

For a tutorial about using the IAM Identity Center directory as your identity source, see
Configure user access with the default IAM Identity Center directory in the AWS IAM Identity
Center User Guide.

Sign in as the administrative user

« Tosign in with your IAM Identity Center user, use the sign-in URL that was sent to your email
address when you created the IAM Identity Center user.

For help signing in using an IAM Identity Center user, see Signing in to the AWS access portal in
the AWS Sign-In User Guide.

Grant programmatic access

Users need programmatic access if they want to interact with AWS outside of the AWS
Management Console. The way to grant programmatic access depends on the type of user that's
accessing AWS.

To grant users programmatic access, choose one of the following options.

Grant programmatic access 10
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Which user needs
programmatic access?

Workforce identity

(Users managed in IAM
Identity Center)

IAM

IAM

To

Use temporary credentials to
sign programmatic requests
to the AWS CLI, AWS SDKs, or
AWS APIs.

Use temporary credentials to
sign programmatic requests
to the AWS CLI, AWS SDKs, or
AWS APIs.

(Not recommended)

Use long-term credentials to
sign programmatic requests
to the AWS CLI, AWS SDKs, or
AWS APIs.

By

Following the instructions for
the interface that you want to
use.

e For the AWS CLI, see
Configuring the AWS
CLI to use AWS IAM
Identity Center in the AWS
Command Line Interface
User Guide.

e For AWS SDKs, tools, and
AWS APIs, see |IAM Identity
Center authentication in
the AWS SDKs and Tools
Reference Guide.

Following the instructions in
Using temporary credentia
ls with AWS resources in the
IAM User Guide.

Following the instructions for
the interface that 