
Enhancing Small 
Retailer Visibility: 
Machine Learning 
Pipelines with Apache 
Airflow

Hannah Lundrigan



About Trackfly

Origin

Founded in 2021 by Stephen and Dan, two passionate fly fishermen.

Saw that specialty fly shops lacked the data visibility and insights 
available to large outdoor chains.



About Trackfly

Solution

Built a data platform that aggregates POS data from independent 
retailers.

Delivers marketing insights and supply chain visibility for retailers, brands, 
and sales reps.

Empowers local shops to make data-driven decisions on inventory, 
marketing, and restocking.



Expansion

Began in Fly Fishing, now growing across many outdoor industries

Backed by a 10-person team dedicated to turning speciality retail data 
into actionable insight.



Point-Of-Sale Integrations



Trackfly’s Airflow Use Case

TrackFly’s product is powered by Airflow — orchestrating every data and machine learning 
pipeline that drives our insights.

Key Tools Interacting with Airflow (Astronomer Cloud)

● Airbyte for extracting POS data
● Postgres for storing raw POS data
● Redshift as our analytics and reporting database
● S3 for ETL intermediate storage and machine learning model repository



Astronomer

Astronomer Cloud - Airflow v2.10.5

Why we chose Astronomer? 

● Engineer team built in 2023
○ Each engineer focused on core piece of product

● Faced aggressive timeline to launch 1st version of reporting dashboard at 
an upcoming fly fishing trade show

Astronomer = No setup. No DevOps. No wasted time.



Trackfly’s Product









The Challenge of Industry-Wide Insights for 
Small Retailers

Diverse POS Systems

Integrations with a wide range of systems, each with its own 
API and data structure.

Messy Data

Product descriptions are inconsistent.

Retailers each have a unique product category structure.



Example: Puffer Jackets

Thousands of retailers across 
the outdoor industry sell puffer 
jackets in the same-

● brand
● color
● size



Sample - Raw Data Collected from Retailers 
POS Systems





Our ML Workflow

1. Data Ingestion

2. Automated 
Classification Pipeline

3. Human-in-the-Loop

4. Product ready for 
analytics



Dynamic Dag Creation

1. Flexible Scaling
2. Granular Control
3. Single Source of Truth
4. Reduced Maintenance
5. Faster Iteration

Approach: Code-Defined DAGs > Dag Factory



Dynamic Dag Creation
Types of ML Dags:

● Incremental model training dags
● Prediction dags

Example Dag Functions

● Create PREDICT dag for each 
industry

● Each dag will have tasks to classify 
brands for each category that is ML 
ready

● Worker queue is assigned to each 
task based on memory requirements



Dynamic Dag Creation







At TrackFly, data quality is crucial - real business decisions are made based on every prediction our 
models deliver.

● Extensive human review

● Anomaly detection DAGs

● Pre-launch validation

The Result: Accurate training data → Reliable models →Trusted insights for retailers and brands.

A Model is Only as Good as Its Training Set



● Our sales and industry insights 
directly drive retailer actions, 
influencing their decisions on:
○ What to order for next season
○ Which categories to feature 

in-store or online
○ Where to allocate marketing 

spend

Why a retailer cares about data quality?



● Our industry insights shape a brand's 
strategy and product development, 
driving how they:
○ Identify emerging categories or 

regions for new product launches
○ Evaluate sell-through rates to 

optimize production
○ Align their sales reps’ focus 

Why a brand cares about data quality?



Airflow is the Backbone

• Dynamic DAG Generation

Enables efficient management of hundreds of models and pipelines as we expand into new industries.

• Data Quality First

Every model and insight depends on consistent, reliable data.

• Scalable with a Small Team

With only four engineers, this approach lets us scale quickly without additional operational overhead.



hannah@trackfly.com

www.linkedin.com/in/hannahlundrigan

Questions?

mailto:hannah@trackfly.com

