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Apache Airflow
Enterprise data orchestration for academic research (?)
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IET | Research Programming Service
• Data engineering & pipelines


• API development


• Web apps & Dashboards

IT Service Catalog: https://servicehub.ucdavis.edu/servicehub?id=it_catalog_content&spa=1&sys_id=4a7669191b9798103f4286ae6e4bcbfa

• Institutional data


• Student data


• Business data

NOT

Research Data

https://servicehub.ucdavis.edu/servicehub?id=it_catalog_content&spa=1&sys_id=4a7669191b9798103f4286ae6e4bcbfa


Apache Airflow

• Workflows


• Scheduling


• Error handling


• Monitoring


• Reporting


• Scaling

• Open source


• Hosted services on AWS, GCP, 
etc.


• Run tasks in a repeatable & 
reliable manner

“Workflow automation and scheduling that can be used to author and manage data pipelines”1

[1]: https://projects.apache.org/project.html?airflow



Airflow
History | Who uses it?

• 2014 | project started at Airbnb


• 2016 | Apache Software Foundation Incubator program


• 2019 | Apache Top-Level Project


• 2020 | Airflow v. 2.0


• Widely used - Over 400 organizations1


• Apache License 2.0

[1]: https://github.com/apache/incubator-airflow#who-uses-apache-airflow



Airflow
Concepts

• Workflows/DAGs: Directed Acyclic Graphs


“Collection of all the tasks you want to run, organized in 
a way that reflects their relationships and dependencies”1


• Defined in Python


• Tasks/components:


• Downloading, filtering, etc.

[1]: https://airflow.apache.org/docs/apache-airflow/1.10.15/concepts.html#dags



Operators/tasks

• Single task in a workflow


• BashOperator 

• PythonOperator 

• EmailOperator 

• etc. 

• Dependecies define DAGs


• !>> and !<<

Concepts



Templating

• Substitute info when running DAG


• Jinja templating language


• Built in macros


• datetime, uuid, etc.

Concepts



Sensors
Concepts

• Wait for condition to be true


• FileSensor - check for the existence of a file


• ExternalTaskSensor - task in another DAG


• HttpSensor - request URL and check content


• SqlSensor - run query and check result


• Contrib/Providers (AWS, Azure, Redis, etc.)



DAG Runs/Scheduling

• Scheduler


• Manual


• Scheduled


• External trigger


• State


• Running, paused, queued, failed, succeeded, etc.

Concepts



Executors

• Runs the tasks


• SequentialExecutor - run one task at a time 
(useful for testing)


• LocalExecutor - run tasks on a single system 
(using available resources)


• CeleryExecutor - use Celery as task manager 
on cluster


• KubernetesExecutor

Concepts



Many more features…

• UI


• Hooks


• Pools


• Connections


• XComs


• Branching


• Backfilling


• SubDAGs


• Etc.



Hosting

• Run locally (mostly for testing)

Installation

• Open Source —> host it yourself


• Managed Services


• AWS | Amazon Managed Workflows for 
Apache Airflow (MWAA)


• GCP | Cloud Composer


• Astronomer (https://www.astronomer.io/)

https://airflow.apache.org/docs/apache-airflow/1.10.15/start.html

https://www.astronomer.io/


AWS Setup







https://< ID >.us-west-2.airflow.amazonaws.com/home



Billing Example



UI Demo



Alternatives

• Argo, Prefect, Dagster, Luigi, AWS step functions, etc.


• https://github.com/pditommaso/awesome-pipeline

https://github.com/pditommaso/awesome-pipeline


Closing thoughts / Conclusions

• Projects with frequent standardized data processing tasks


• Projects already running IET services on AWS (e.g., SRCE)


• Connect to scalable AWS/GCP infrastructure

• Open source & portable


• Nice UI


• Scheduling, logging, retries, etc.


• Clear separation of tasks 

• Cost / not serverless


• Some effort to integrate existing 
tasks (e.g., dependencies, storage)


• Mostly for running production data 
engineering tasks

Pro Con

Use cases
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• Has anyone used Airflow?


• Other workflow/pipeline/ETL systems?


• Projects that would benefit from Airflow?
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