Service Name

Amazon Athena

Service Overview

Amazon Athena is a serverless interactive query service that enables users to analyze data
directly in Amazon S3 using standard SQL without requiring infrastructure setup or
management. Users pay only for the queries they run, with no upfront costs or minimum
fees. Athena automatically scales to execute queries in parallel, ensuring fast results even
with large datasets and complex queries. The service supports various data formats
including CSV, JSON, Parquet, ORC, and Avro, making it ideal for ad-hoc querying, data
analysis, and business intelligence workloads. Athena can also run Apache Spark
applications for more complex data processing tasks.

Key Use Cases

Interactive ad-hoc SQL queries: Run quick queries on large datasets stored in
Amazon S3 for troubleshooting performance issues and data exploration

Log analysis and monitoring: Query AWS service logs, web logs, CloudTrail logs, and
VPC flow logs for security analysis and operational insights

Data lake analytics: Analyze staging data before loading into data warehouses and
build interactive analytical solutions with notebook-based tools

Business intelligence and reporting: Connect with visualization tools like Amazon
QuickSight and other Bl tools for creating dashboards and reports

ETL operations: Use Create Table as Select (CTAS) statements for data
transformation and federated queries for cross-source data integration

Machine learning data preparation: Preprocess and analyze data for machine
learning models using ML inference capabilities with Amazon SageMaker

Features

Serverless Architecture: Zero infrastructure management with automatic scaling
and pay-per-query pricing model

Standard SQL Support: Full ANSI SQL compatibility with support for complex
queries, joins, window functions, and user-defined functions

Multiple Data Format Support: Native support for CSV, JSON, Parquet, ORC, Avro,
and Apache Iceberg table formats

Federated Query: Query data across multiple sources including S3, Redshift,
DynamoDB, and external databases using connectors

Machine Learning Integration: ML inference capabilities using Amazon SageMaker
models directly within SQL queries



e Apache Spark Support: Run Apache Spark applications with simplified notebook
experience for Python development

e Workgroups and Query Management: Organize users and queries with
workgroups, query result management, and cost controls

e Security and Compliance: IAM integration, encryption at rest and in transit, VPC
support, and fine-grained access controls

Value Proposition

Amazon Athena provides compelling advantages over traditional data warehousing and
analytics solutions through its serverless architecture that eliminates infrastructure
management overhead and reduces operational costs. The pay-per-query pricing model

ensures customers only pay for actual usage without upfront investments or minimum
commitments:

e Athena’s direct integration with Amazon S3 enables immediate analysis of existing
data without ETL processes or data movement

e The service scales automatically to handle varying workloads and provides
consistent performance across different query complexities

e Native AWS service integration, robust security features, and support for standard
SQL make it accessible to existing teams while federated query capabilities
eliminate data silos by enabling cross-source analytics

Service Integration

Amazon Athena integrates deeply with core AWS services to provide a comprehensive
analytics ecosystem. Amazon S3 serves as the primary data store, while AWS Glue Data
Catalog provides metadata management and schema discovery:

e Amazon QuickSight enables data visualization and business intelligence reporting

e Integration with Amazon SageMaker allows ML model inference directly within
queries

e AWS IAM provides access control and security management

e Additional integrations include CloudTrail for audit logs, CloudWatch for monitoring,
Step Functions for workflow orchestration, and various data sources through
federated query connectors

e Lake Formation provides fine-grained access controls, while services like Kinesis
Data Firehose enable streaming data ingestion into S3 for Athena analysis

Onboarding and Offboarding

Getting started with Amazon Athena requires minimal setup and can be accomplished in
minutes. Customers need an AWS account and an S3 bucket for storing query results:



e The process involves accessing the Athena console, creating a database, defining
table schemas that point to data in S3, and running SQL queries

e AWS provides sample datasets and step-by-step tutorials to help new users
understand the service quickly

e Athena automatically handles the underlying infrastructure provisioning and scaling

e For organizations, workgroups can be configured to manage user access, query
limits, and cost controls

e The service integrates with existing AWS IAM policies for seamless security
management and supports various client tools including JDBC/ODBC drivers

Getting Started Guide: https://docs.aws.amazon.com/athena/latest/ug/getting-
started.html

Data Removal

Offboarding from Amazon Athena is straightforward since it’s a serverless query service
without persistent infrastructure. Customers need to delete their workgroups, named
queries, and any custom data catalogs they created. Query results stored in S3 buckets
must be manually deleted according to their retention policies. Table definitions in the
AWS Glue Data Catalog can be removed, though the underlying data in S3 remains
unchanged. Since Athena doesn’t store customer data beyond query results, the primary
consideration is managing S3 storage costs for historical query outputs and ensuring
proper cleanup of metadata resources.

Backup/Restore and Disaster Recovery

Amazon Athena provides inherent disaster recovery through its serverless architecture and
AWS’s global infrastructure. The service automatically replicates across multiple
Availability Zones within a region for high availability. Since Athena doesn’t store customer
data permanently, disaster recovery focuses on metadata and query definitions stored in
AWS Glue Data Catalog, which supports cross-region replication. Query results stored in
S3 benefit from S3’s durability and can be replicated across regions. Workgroup
configurations and named queries can be recreated using Infrastructure as Code
approaches like CloudFormation for consistent disaster recovery.

Backup Capabilities

Athena itself doesn’t require traditional backup mechanisms since it’s a stateless query
service. However, associated components need backup consideration:

e AWS Glue Data Catalog metadata can be backed up and replicated across regions

e Queryresults stored in S3 inherit S3’s backup capabilities including versioning,
cross-region replication, and integration with AWS Backup

e Named queries and workgroup configurations should be version-controlled and can
be recreated using Infrastructure as Code



e The service doesn’tintegrate directly with AWS Backup since there’s no persistent
compute infrastructure to back up

Disaster Recovery

Amazon Athena supports disaster recovery through AWS’s multi-AZ architecture and
regional redundancy. The serverless nature means no persistent infrastructure requires
recovery:

e Cross-region disaster recovery involves replicating AWS Glue Data Catalog
metadata, S3 data, and recreating workgroups in alternate regions

e Athena doesn’tintegrate with AWS Elastic Disaster Recovery since there are no EC2
instances to replicate

e Recovery procedures focus on metadata restoration and ensuring data availability
in the target region

e Applications can implement failover logic to redirect queries to alternate regions
during outages

Recovery Objectives

Amazon Athena helps customers achieve aggressive RPO and RTO objectives through its
serverless architecture and AWS’s global infrastructure. The service provides near-zero
RPO for metadata since AWS Glue Data Catalog changes can be replicated in real-time
across regions. RTO depends primarily on the time to redirect queries to an alternate
region and restore metadata, typically achievable within minutes. Since there’s no
infrastructure to recover, failover is primarily a matter of DNS redirection and ensuring data
catalog availability in the recovery region.

Service Constraints
Service Quotas: https://docs.aws.amazon.com/athena/latest/ug/service-limits.html

FAQ: https://aws.amazon.com/athena/faqgs/

Technical Requirements
Service Documentation: https://docs.aws.amazon.com/athena/latest/ug/what-is.html
User Guide: https://docs.aws.amazon.com/athena/latest/ug/

API Reference: https://docs.aws.amazon.com/athena/latest/APIReference/

Pricing Overview

Please see the AWS UK G Cloud 15 Pricing Document accompanying this service in the
Digital Marketplace.

Public Pricing: https://aws.amazon.com/athena/pricing/



Cost Optimization

Amazon Athena offers unique cost optimization through its pay-per-query pricing model
based on data scanned. Key strategies include using columnar formats like Parquet or
ORC to reduce data scanned, implementing effective partitioning to limit scan scope, and
leveraging compression to minimize storage costs:

Query result reuse and caching can eliminate redundant processing
Workgroups enable cost controls through query limits and monitoring

Converting data to optimized formats using CTAS operations can significantly
reduce long-term costs

Using approximate functions and limiting result sets helps control query costs

Managed query results feature eliminates separate S3 storage management
overhead

Savings Considerations

Customers can achieve substantial cost savings by optimizing data storage formats, with
Parquet providing up to 80% compression compared to CSV formats. Effective partitioning
strategies can reduce data scanned by orders of magnitude:

Using workgroups with cost controls prevents unexpected charges from runaway
queries

Leveraging Athena’s serverless model eliminates infrastructure costs associated
with traditional data warehouses

Query optimization techniques like predicate pushdown and projection can
significantly reduce processing costs

Converting from traditional ETL processes to direct S3 querying eliminates data
movement and storage duplication costs

The lack of idle resource charges means customers only pay for active analysis time
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