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Our Journey

From legacy orchestration to a managed, scalable foundation
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Modernization Evaluate Choose Managed Partner with Start Small,
Begins Airflow Airflow Astronomer Scale Over Time
Started our cloud migration Conducted multiple POCs Wanted to reduce Adopted Astronomer Started with a smaller

journey to modernize
legacy platforms and
architecture.

to validate requirements

and evaluate orchestration
options.

infrastructure overhead and

keep teams focused on
data pipelines.

managed Airflow to
accelerate adoption and
simplify operations.

shared environment and
planned to scale as
adoption grew.

Replace legacy Airflow proved to be

Managed service
orchestration platform a strong fit

reduced platform overhead

Shared environment first
evolve with adoption

Faster adoption with
managed services

ONE SHARED ASTRONOMER ENVIRONMENT

Our initial priority wasn’t maximum isolation — it was getting teams onto Airflow
quickly with a manageable platform footprint.

Multiple teams * One managed platform

Faster onboarding - Lower operational overhead - Scale with confidence Unified | Consistent | Scalable

The right foundation for that stage of the journey — with flexibility to evolve as adoption and requirements grew.
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The Monolith We Started With

All teams commit to the same repo that deploys to one shared Airflow infrastructure on Astronomer
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DIFFERENT TEAMS SHARED A STRONOMER MANAGED AIRFLOW INFRASTRUCTURE
Same Repo, Same Environment /s
ASTRONOMER - APACHE AIRFLOW
- ~ SHARED GIT REPOSITORY
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configs, plugins :: \ ) :. __________________________________________________________________________ N
P - :: Allteams push code || e e e e e e e e e e e emmeeeememmememme———. Platform team becomes the bottleneck
Team D :I to the s§me repo SHARED RESOURCES (ALL TEAMS) ]
I ] 1
Commits DAGs, - N :
\ DAGs Plugins Connechions \iariables Pools ¥Com ] Single trust boundary
\_configs, plugins J ClICD PIPELINE { (Al Teams) {All Teams) (All Teams) {All Teams) {All Teams) {All Teams) ]
: Deploy / Sync | 1
: | e ke . S——
| Validate DAGs ' ASTRONOMER PLATFORM (Managed)
. ” [}
Team N ! ¢ '
. 1 1
. - H Upgrades & 1 Limited team autonomy
Commits DAGSs, : i 3 ! Cservability Bans Backups e _Es Security & IAM HAEDR !
) DEPLOY / SYNC ! Patehing !
configs, plugins 1 '
e el - . J
Automatically deploys L y
|
to Astronomer e X \
- g UNDERLYING INFRASTRUCTURE (Microsoft Azure)
Azure Wihet Azurs AKS Azure PostgreS0L Azure Storage Azure Key \Vault Azure Monitor
. ”
All teams commit to the same repository. Everything is deployed to one Astronomer Airflow environment.
One monolith. Everyone shares everything.
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Pain Points
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Platform bottlenecks Security boundaries Resource contention Release coordination Custom CI/CD
Central platform team Shared runners blur the line Jobs compete for the same Teams must sync schedules pipeline
becomes the queue for every between teams and sensitive compute, slowing everyone instead of shipping Bespoke pipelines per team
workload change data down independently drive duplicated
maintenance effort
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Design Goals

Single control plane

One place to define, run and
observe every workload
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Team autonomy

Teams ship and deploy code on
their own schedule without central
bottlenecks
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Execution isolation

Every task runs in its own sandbox
with no shared blast radius

Scalable governance

Policy and controls applied
consistently as usage grows
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Airflow 3.x Changes the Execution Model

Centralized orchestration. Distributed execution

Edge Execution

Tasks run on remote edge workers that pull
work over HTTPS, with a native Ul for
managing them
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Remote Agents

Lightweight agents in your own Kubernetes
cluster, outbound-only, no inbound firewall
exposure

Centralized Observability

Live remote task logs stream into one Ul for
unified monitoring and troubleshooting
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Remote Execution use cases
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Secure access to Bring your own Design your Complete isolation Simplified network
sensitive data compute execution plane of executions architecture
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Target State - Centralized Orchestration, Distributed Remote Execution

ADMIN / CONFIGS A CLOUD ORCHESTRATION PLATFORM — ASTRONOMER CONTROL PLANE (Managed) /A
{Managed Airflow 3 control plane)
[ Base Image ] [ CI/CD Config ]
\ DEPLOYMENTS Control Plane
Deploy base image |
r L Y [Aifow config [ DIT1-RE ] [ SIT1-RE ] [ UAT1-RE ] [ R ] Observabilty

SOURCE CONTROL (Git/SCM) DEDICATED

CIICD PIPELINE Alerts & Mofifications

| Team 1 | ORCHESTRATION PLANE COMPONENTS Backups
. Security & 1AM
Git Repositories
i Scheduler Web Server API Server Metadata DB HASDR
DAG Bundle 1 Security Scan -
DAG Bundle 2
DAG Bundle 3 ry
DAG Bundle N Build & Package |
Logs, hearbeat [
Helm Lint Q/B only |

Y

Upgrades & Patching

APl communication g

- S Deploy / update Helm chart, agents & config
! | 1 I
p ~\ e T | L | )
Rempte task execution
ARCHITECTURE LEGEND I___ _______ - - - — — = =4 -4 =< = e s ittt - — — /
) | | I ! | _(Eur'e' Kuberhetds clusters with namespace-Based t&anT B lation) | A
* Solid arrow — Deployment flow v v | | v * ] *
* Purple dashed — TEI / task control ( N [ ) i N
CLUSTER 1 (REGION A) CLUSTER 2 (REGION B) CLUSTER 3 (REGION C)
* Blue dashed — Logs, state, events, heartbeat
Tl — e o B P G S Team 1 Namespace Team 1 Namespace Team 1 Namespace

SHARED INFRASTRUCTURE

* Green area — Execution infrastructure [ Worker H Triggerer H DAG Proc. ] ( Workar ][ Triggerer N DAG Proc ] ( Wiorker H Triggerer “ DAG Proc. ]

Container Registry (ACR,
* Purple area — Managed confrel plane Santinal b] Santinel b] Sentingl )] egistry (ACR)
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' Key Architeciure Features 3

Team 2 Namespace Team 2 Namespace Team 2 Namespace Logging / Monitoring

:If(g:ﬁlmIéﬁllﬂ;grélh;:renespace—based) [ Worker H Triggerer ” DAG Proc. ] t Worker ][ Triggerer N DAG Proc ] ( Worker ” Triggerer )( DAG Proc ] Metwork Security
«/ Distributed Execufion Across Regions ( ( (

Sentinel b]

< GitActions-based Deployment E= ) Sl )
+/ Scalable Remote Workers
 Secure Network Communication
+/ Shared Infrastructure Services Team N Team N Team N
+ Environment Segregation (Dev/QA/Prod)
+ Secretless integration across OTPP Azure ecosystem using MID ( Worker ) ( Triggerer ) ( DAG Proc. ] ( Worker ] ( Triggerer ) ( DAG Proc. ] ( Worker ) ( Triggerer ) ( DAG Proc. )

C Sentine)l D C Sentinel D C Sentinel )]

\ J \ J \ J
- J L EXECUTION PLANE — REMOTE WORKER INFRASTRUCTURE )
MULTI-TEAM AUTONOMY CENTRALIZED GOVERNANCE SECURE & SCALABLE GITOPS ACCELERATION
ONTAR IO Teams own code and execution environments One control plane for policy, visibility and operations Qutbound-only communication with isolated elastic compute Automated delivery of platform and team configuration
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Upgrade Considerations

Remote execution changes the operating model, not just the architecture
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Airflow runtime image Astro RE runtime image Astro Sentinel image Helm Chart
Track base Airflow version changes Remote execution runtime must Monitoring agent version keptin Chart version drives the rollout of
before each upgrade stay compatible with the platform step with the runtime every component above
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What we achieved?
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Standardized base image

One centrally managed Docker base
image for every workload
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Standardized CI/CD

Automation teams inherit instead of
rebuilding each time
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Standardized Helm charts

Charts aligned to OTPP security
standards out of the box

Centralized control plane

One place to run and monitor every
execution

Standardized onboarding

A single, repeatable path for teams
joining the platform

(g

Streamlined upgrades

Control and execution planes upgrade
with minimal disruption
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The Next Hill to Climb

Remote execution removed the infrastructure bottleneck. The next challenge is enabling every team to operate
independently — without becoming Airflow platform experts.

Automation inherited

Knowledge, not tickets Templates over tribal

knowledge

Scaffolding on demand

GitHub Actions and branch-based

Al-assisted guidance helps teams
self-serve while embedding
platform standards

Opinionated DAG templates make
the standard path the easy path

Al prompts generate team specific
Helm values and remote execution
configuration

SELF-SERVICE

Platform team does it ] ’

CONSISTENCY

FASTER ONBOARDING

deployment patterns come pre-wired

BUILT-IN GUARDRAILS

[ Platform knowledge is encoded ] ’ [

Teams self-serve ]

The platform scales when our knowledge scales with it.
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Questions?

Linkedin: [Ei®
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