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Available today (preview)

• Connect Athena to 10 new data sources

• Build your own user-defined functions (UDFs)

• Build your own connectors for custom data sources

• Apply Amazon SageMaker inference as part of your queries

• 100% open source SDK + connector suite

https://github.com/awslabs/aws-athena-query-federation

https://github.com/awslabs/aws-athena-query-federation


Available today (preview)

• Create an Athena workgroup called:

AmazonAthenaPreviewFunctionality

https://github.com/awslabs/aws-athena-query-federation

https://github.com/awslabs/aws-athena-query-federation


Agenda

Intro to Athena Federated Query (preview)

Connect Athena to Amazon Cloudwatch Logs

Build a custom data source

Build a user-defined function

Use Athena ML (preview) with Amazon SageMaker in a query



Data silos

• Technology estate grows naturally over time

• Different use cases required different data storage or databases

• Diverse network topology (e.g., acquisitions, multiple sites, etc.)

• Preferred formats change over time

• Data lakes often miss:

• Newly added fields

• Frequently mutated data

• Live system state

• Transient data



Example architecture



(1) Payments service

• Hbase on EMR, backed by Amazon S3

• Required write-optimized data store

• High transaction rate

• Long-term durability

• WebService on Amazon EC2

• VPC endpoint exposed to e-comm platform



(2) Order processing service

• Redis on ElastiCache

• Low-latency read-write

• Minimal contextual info

• In-memory w/rebuild capability

• WebService on Amazon EC2

• VPC endpoint exposed to e-comm platform



(3) Personalization service

• DocumentDB

• Original WebService built on MongoDB

• Customer account info varies by geography

• VPC endpoint exposed to e-comm platform



(4) E-commerce website

• Amazon Aurora

• Scalable read-replicas

• Low write-rate requirement

• Fargate for auto-scaling front-end fleet

• Requires VPC endpoint for all dependencies



(5) Infra monitoring

• CloudWatch Logs & metrics

• Integrated with all AWS services

• Support custom app logs and metrics

• Support for alarms



(6) Data warehouse

• Amazon Redshift

• Write-once/read-many

• Robust SQL support

• Spectrum – long-term retention



(7,8) Shipping service

• DynamoDB

• Predictable performance

• Schema varies by shipping method

• IoT devices 

• Live package status



Why are customer orders getting stuck?
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Athena Federated Query (preview)

• 10 new sources available today

• Support for your own custom sources

• No ETLs. No servers. No problems.

• 100% open source 

• SDK & connectors on GitHub

• 1-click deployment

https://github.com/awslabs/aws-athena-query-federation

https://github.com/awslabs/aws-athena-query-federation


Available today (preview)

• Hbase

• Parallelizes by region server and supports predicate pushdown

• Amazon DocumentDB

• On-the-fly schema inference or configure explicit schema using the AWS Glue Data Catalog

• Supports predicate pushdown

• DynamoDB

• On-the-fly schema inference or configure explicit schema using the AWS Glue Data Catalog

• Supports parallel scan and predicate pushdown

• JDBC

• Works with Aurora, MySQL, Postgres, and Amazon Redshift

• Supports parallel scans and predicate pushdown

• Redis

• Use your Redis z-sets, hmaps, or key prefixes to define tables in the AWS Glue Data Catalog and then query 
them from Athena



Available today (preview)

• CloudWatch Logs

• Support parallel scan of log streams, predicate pushdown support, and rich regular expressions

• CloudWatch metrics 

• Support parallel scan of metric namespaces and dimension as well a predicate pushdown

• CMDB

• Query resources as a Configuration Management Database (e.g., select id, hostname from ec2_instances;)

• TPCDS data generator

• Supports parallel scans and predicate pushdown as a reference implementation for building your own 
connector

• Commonly requested UDFs

• e.g., Ability to decrypt columns using encryption keys from AWS Key Management Service (AWS KMS) or 
AWS Secrets Manager



Serverless big data using Lambda

• Partition pruning

• Parallel scans

• Portable columnar memory-format (Apache Arrow)

• Predicate pushdown

• Congestion control/avoidance

Tested beyond 1.5B rows/sec and 100Gbps in a single 

query when using parallel scans
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Step 1: Connect to CloudWatch

• Open the AWS console

• Create an S3 bucket our connector will use

• Navigate to serverless application repository

• Search for ‘athena-query-federation’

• Click AthenaCloudWatchConnector

• Complete the form

• Click deploy



Step 2: Run an Athena query

SELECT *

FROM

“lambda:cloudwatch”.”/aws/lambda/cloudwatch”.all_log_streams

LIMIT 10;



Step 2: Run an Athena query

Lets see how we did



CloudWatch Logs connector

• Log Groups modeled as schemas (aka databases)

• Log Streams modeled as tables

• Special ‘all_log_streams’ table

• Supports parallel scans of log streams

• Supports predicate pushdown of time ranges

• Supports ‘limited’ scans based on LIMIT clause
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Lab 2: Custom data source

• Launch a AWS Cloud9 IDE

• Install prerequisites (maven, AWS CLI, Athena SDK)

• Modify the example connector project

• Modify the example UDF project

• Package the example connector

• Deploy the example connector via Serverless App Repository

• Run queries



Open the GitHub repository

Launch a Cloud9 IDE.

• Click on athena-example folder

• Step-by-step instructions

• Copy-paste commands

• Detailed context

https://github.com/awslabs/aws-athena-query-federation

https://github.com/awslabs/aws-athena-query-federation


Step 1: AWS Cloud9 setup

• Name it

• Select M4 instance type

• Launch it



Step 2: Download the SDK

https://github.com/awslabs/aws-athena-query-federation

• At the AWS Cloud9 terminal, run git clone ‘REPO URL’

https://github.com/awslabs/aws-athena-query-federation/tree/master/athena-example


Step 3: Prepare development environment 

• ./tools/prepare_dev_env.sh

• Install maven

• Update JAVA_HOME

• Install HomeBrew

• Update aws-cli

• Update sam-cli

• Compile the SDK



Step 4: Write the code

• Create our S3 bucket used for sample data and spill

• aws s3 mb s3://BUCKET_NAME 

• Athena calls your Lambda function for:

• List schemas

• List tables

• Table definition (columns and data types)

• Partitioning information

• Row data (the actual data in your tables)

• Scalar UDFs



Step 4: Write the code – ExampleMetadataHandler



Step 4: Write the code

Lets see how we did



Step 4: Write the code – ExampleMetadataHandler



Step 4: Write the code

Lets see how we did



Step 4: Write the code – ExampleMetadataHandler



Step 4: Write the code

Lets see how we did



Step 4: Write the code – ExampleRecordHandler



Step 4: Write the code

Lets see how we did



Step 4: Write the code – ExampleUserDefinedFuncHandler



Step 4: Write the code

Lets see how we did



Step 4: Write the code

• Upload our sample data to Amazon S3

• aws s3 cp ./sample_data.csv s3://BUCKET_NAME/2017/12/1/sample_data.csv



Step 5: Deploy your new connector

• Publish to SAR

• ../tools/publish.sh S3_BUCKET_NAME  athena-example AWS_REGION

• Go to SAR and click deploy

• The publish command will give you a link (or you can go to SAR in the AWS console)

https://console.aws.amazon.com/serverlessrepo/

https://console.aws.amazon.com/serverlessrepo/


Step 5: Deploy your new connector

Lets see how we did



Step 6: Validate our connector

• Run the validation tool

Simulates an Athena query against your connector and quickly identifies 
common integration issues



Step 6: Validate our connector

Lets see how we did



Step 7: Create workgroup & run a query

From the Athena console, run the below query from the  

AmazonAthenaPreviewFunctionality workgroup



Step 7: Create workgroup & run a query

Lets see how we did



Recap: Custom source details

• Implement just a few methods in your Lambda function:

• Get Table – returns the schema of the request function

• Get Partitions – (Optional) Perform partitioning pruning

• Get Splits – (Optional) Tell Athena how to ‘split’ (aka parallelize) reads against your source

• Read Records – Given a ‘split’ read the rows for Athena

• SDK automatically encrypts and spills large response to Amazon S3

• Lambda has a 6MB response size limit

• Use multiple ’splits’ to get around the Lambda 15-minute max



Recap: User-defined functions

• Powered by AWS Lambda

• Simple to write

• Scalar functions

• Multiple UDFs per Lambda 

Athena query

UDF Lambda code
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Amazon Athena ML (preview)

• Leverage Amazon SageMaker models for inference

• Supported algorithms: Linear Learner , XGBoost, Random Cut Forest, AutoML

• Supports CSV data with more formats in the future

https://github.com/awslabs/aws-athena-query-federation/wiki/AthenaML-Tutorial

Open the tutorial on GitHub, link below, or at the end of athena-example.

https://github.com/awslabs/aws-athena-query-federation/wiki/AthenaML-Tutorial


Step 1: Create Amazon SageMaker role



Step 1: Create Amazon SageMaker role



Step 1: Create Amazon SageMaker role

Lets see how we did



Step 2: Create Amazon SageMaker notebook



Step 2: Create Amazon SageMaker notebook



Step 2: Create Amazon SageMaker notebook



Step 2: Create Amazon SageMaker notebook

Lets see how we did



Step 3: Preparing an Amazon SageMaker model

• From the Amazon S3 console, create an S3 bucket for our data

• From the Amazon SageMaker console, open our Amazon SageMaker
Jupyter notebook instance



Step 3: Preparing an Amazon SageMaker model

• Upload the example notebook file from the GitHub Wiki



Step 3: Preparing an Amazon SageMaker model

• Update the Amazon S3 location used by the notebook



Step 3: Preparing an Amazon SageMaker model

• Run the notebook



Step 3: Preparing an Amazon SageMaker model

Let’s see how we did



Step 4: Run a query!

From the Athena console, run the below query from the  

AmazonAthenaPreviewFunctionality workgroup



Step 4: Run a query!

Let’s see how we did



Recap

• 1-click deploy-then-query 14 sources today in preview!

• Add custom data sources by writing 4 methods

• Add custom UDFs by writing 1 method

• Use Amazon SageMaker inference from an Athena query 



Thank you!
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