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Introduction
* Fintech based in UK (London and Cambridge)

* Manage cash savings across businesses and
people across the UK -> make it easier to
manage and diversify deposits and find the
highest returns.

- Build a digital platform where client cash is
managed into savings accounts with the
highest interest rates.
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Data Engineering Context

Operational teams
Core technology of the business

Paytech

Payment infrastructure

Prospects
Client acquisition Cash management

ADE team sits across all operational teams

Apache Airflow — ADE platform

/

Orchestration - Monitoring plane - Third-party integration

S
Financial pipelines Real-time monitoring Data-driven insights Third-party integrations
Orchestrated data flows Overseet DS < Braigllens Looker dashboards Ringover - Zendesk
pipeline health business decisions external data sources
4

(O Operational teams

[ ADE platform (Airflow) ([ outputs & capabilities O Integrations
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Three main operational teams.

ADE (Analytics and Data
Engineering) sits across all the
teams.

Consume data from the Insignis
machine and 3™ parties to
deliver data driven insights.



Our constraints P&
* We are not a large data engineering team
* We do not have a big budget

« We do not have dedicated platform engineers



Our architecture
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1 Azure Credentials - no plain text Alerts - on-call routing
" HA VPN tunnel J

I

|

I

I . .

1 Sources Processing infrastructure

Raw files

CDC events

Streams

APIs
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J}rchestration - monitorin

Dataflow / Beam

Apache Airflow
Real-time pipelines

CI/CD — Azure DevOps
DAGIint - DAG pipelines
Dataform CI - SQLFluff
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Staging infrastructure Observability

Cloud Logging
Cloud Monitoring
pipeline dashboards
PagerDuty alerts
runbooks

Cloud SQL
Operational data
relational store

BigQuery
Dataform transforms
analytical warehouse

! !

Output infrastructure
Cloud Storage

Raw data backup

Looker Streamlit \__ processed data lake
takeholder dashboard Internal tooling e
-driven insi I
data-driven insights cost parser Ul 1AM
L output infra wrapped

I
\ O Processing O Staging O Outputs @ Security @ Observability O Storage @ Sources
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e Sources can have various formats -
raw files, streams, APIs

* GCP tools used - Secret Manager for
secrets, Dataform for SQL pipelines,
Airflow for data pipelines and
Dataflow for real-time
infrastructure.

* Looker for client facing dashboards,
Streamlit for internal apps, Cloud
Monitoring for internal dashboards.



Set the relevant environment QY Alreiow

e We use Composer 3 - handles scheduler, webserver and database
automatically.

e Composer 3 has option to use the CeleryKubernetesExecutor.
e We have a small Composer environment. - will depend on number of
DAGs, the number of concurrent tasks and how computationally

intensive they are.

e Worker strategy: between 1 - 4 workers in the prod env.



Airflow best practice - Compute offloading | SLRpLow

e As much as possible, use Airflow for orchestration, not an execution
engine.

e |f using APIs to fetch data - consider using sensible incremental
strategies.

e Dataform for SQL/BigQuery orchestration, Dataflow for real-time
pipelines, Dataproc for Spark.



Purge old logs and metadata Y SlRELOw
e Have a strategy in place to clean the Airflow logs and metadata table.

® Use a separate maintenance DAG or a Composer native strategy.

Database data retention policy

Enable database data retention policy

ot % Load snapshot C Refresh Retention period *
days

be permanently removed at the end of the retention period that you

Environment variables Labels Pypi packages



Environment separation P &

e Have dev, test, staging environments much smaller than the prod
one.

e Make the worker provisions very small in dev, test & staging.

e Consider turning off Composer env out of hours (evenings,
weekends).



Our methods- GCP budget alerts A stindt

& Edit Budget

Standard tooling - take
advantage immediately.

Budget Alert
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Our methods- Maestro

B pataloaded v
1% Composer Tuner
Overview
‘Composer version Airflow version DAGs State.

composer-3-airfl... unknown 11 ® RUNNING

Compute Airflow Config Overrides
Workers (Composer 2) bl §

"webserver-show_trigger_form_if_no_params" : "True"
i |

"min_workers" : 1

"max_workers" : 3

Python packages

"cpu" : 0.5
"memory_gb" : 4 package version
! "storage_gb" : 10 slackssdk >3350
soda-core bigquery —356
Schedulers
google-cloud-dataform >=06.1
insignis-airflow-common =014
simple-salesforce >1129
"memory_gb" : 2 soda-core =356
}
Current metrics (latest value)
Active workers Queue length Pod evictions (24h) DAG bag size

1. Compute
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1.1 Scheduler — A Underpowered

Parameter

scheduler.cpu

scheduler.memoryGh

scheduler. count

Reasoning:

« The largest DAG ( mambu_recon_report_dag ) has 91 tasks.

Current

0.5vCPU

2.06GB

1

Recommended
2.0vCPU
4.0GB

2 (HAmode)

chedule, and heartbeat 11 10 DAGs (170+ tasks total). At 0.5 vCPU, the

scheduler will become a bottleneck — it will struggle to keep up with DAG file parsing it task
* Asingle scheduler is a single point of failure. If it crashes or lags, no tasks heduled. Composer 3 rt: il ing 2 jids ith near-zero
added risk.
« 2GBRAMis | once the DagBag s fully jith Soda, Salesforce, and Dataform imports — these packages are heavy at parse time.
1.2 Workers — A CPU Risk
Parameter Current Recommended
worker .cpu 0.5vCPU 1.0-2.0 vCPU
worker.memoryGb 4.0 GB. 4.0-6.0 GB (monitor first)
worker .minCount 7 2
e | 5 (if peak concurrency requires)
Reasoning:
«  At0.5vCPU per worker, tasks that do any i ion (Soda d: lity checks against BigQuery, Salesforce AP call iliation logic) will run slowly and may
hit ti Python GIL tention is e CPU starvation is real.
« With minCount: 1,a cold-start delay will occur whenever the singl is fully i needs to provisi worker (typically 2-5 minutes in Composer 3).
Fora i this may b ble, but it should be a conscious decision.
« 4GBRAMis reasonable for current ilisati ly i ilabl gauery and simp ce canbe y-hungry
pertask.
A\ OOMRisk Flag: nanbu_racon_report_dag has86 _pythonbecoratedoperator tasks. If multiple tasks run concurrently on a single 4 GB worker (see Celery concurrency below), memory

pressure could cause the worker pod to be OOM-killed. This is the highest-risk scenario in this environment.



Our methods- Tariff

Rendering lineage graph

Total pipeline cost (USD, per run)

$0.0106
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* Internal Streamlit to app to
evaluate the costs of
running a Dataform pipeline.

* Using Dataform’s built in
json compiler and
BigQuery's dry-run
functionality.

* Gives us clear visibility on
our Dataform pipelines.



Our methods- Airflow as an observability Y SlRELow

P o Airflow used an observation layer.

Duplicate EIDs today

, 11e ® Gives insight into health of pipeline.
110 ® Dashboards hosted in Cloud
Monitoring

Balance mismatches today




What we would do differently Y Alreiow.

* Work on observability dashboards into pipeline health alongside the main
data pipelines themselves instead of being an afterthought.

« Make more internal apps (Maestro) that helps to automate direct cost
optimization - something that previously took a long time manually to do.

* Create and implement methods of automating governance sooner.



Takeaways L &
« Automation can be used intelligently as a substitution for headcount.
* You can't manage what you don't observe.

* Observability is cheaper than incidents.



AIRFLOW.
SUMMIT

Questions?

aniruddha.sengupta@insigniscash.com

Company Linkedin
Personal Linkedin


mailto:aniruddha.sengupta@insigniscash.com
https://www.linkedin.com/company/insigniscashsavings/posts/?feedView=all
https://www.linkedin.com/in/aniruddha-sengupta-2ab207125/

