
Organized by 

Bridging Real-Time and Batch: 
Declarative Feature Engineering with Apache 
Hamilton + Narwhals
 
Ryan Whitten

Director, ML Data Engineering

Best Egg



Organized by 

Quick Intro

Me:
● 10 years in data & ML space
● Best Egg – 5 years 
● 2 years – built internal ML Feature 

Platform
● Contributor & committer to 

Apache Hamilton 
● Contributor to Narwhals Ibis 

backend) 

Best Egg
● Founded 2014
● Personal loans
● $21B+ funded
● 1.1M+ loans 
● ML & features are core to 

underwriting 
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Backfilling Real-Time Features is Hard

● Real-time feature engineering 
looks simple

● Log-and-wait 

● Python/pandas/polars

● Separate batch pipelines often 
rewrite logic

� until you need 510 years of history for 
training

� delayed value from newly created features

� memory & scale limits on billions of rows, 
especially when joins are involved

� train-serve skew
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Separate pipelines is not the answer
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Unify as much as possible, especially transformation
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Change the IO for backfills, not transformation

Transformation needs to be a DSL, but a very flexible one… 
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Narwhals: One API, many DataFrames

● Pandas, Polars, Ibis … fragmentation everywhere
● Narwhals = common expression layer using subset of the Polars API 
● Write transformations once, run across different engines (and stay lazy)
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Narwhals is flexible enough

All core transformations can be easily run in both Polars and engines that support SQL 
● Map (col → col): arithmetic, flags, conditions 
● Filter: predicates, time ranges, null handling 
● Join: left/inner/cross/semi/as-of/etc.
● Group by & aggregations: mean/sum/min/max/std/count/etc.
● Window functions: rolling/cumulative, lag/lead, range between (temporal)

Ibis is one Narwhals backend that can translate these expressions into 20 different SQL engines, 
including:
● Snowflake
● Databricks
● PySpark
● Flink
● Postgres
● Duckdb
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Apache Hamilton: Declarative Feature DAGs

Lightweight Python DAGs → complex dependencies declared using input args 
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One Feature Definition → Two Execution Contexts

● @config.when → runtime switching of implementations depending on the run context
● Clear IO boundaries vs pure transforms — swap just the IO pieces for batch vs real-time 
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Real-Time Example (e.g., FastAPI
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Backfill Example (e.g., K8s CronJob)
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Narwhals + Ibis = Dynamic SQL Pushed Down to DWH 
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IO Changes, Features Donʼt
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Putting it all together

Narwhals Gives You: 

● Powerful & flexible API for 
defining transformation (thanks, 
Polars! 

● Instant compatibility across most 
query engines Ibis alone 
supports 20+ backends) 

● Reusable expressions that avoid 
train-serve skew 

Apache Hamilton Gives You: 

● Powerful & flexible DAGs in pure Python
● Easy IO switching depending on run context 

(i.e., real-time or backfill, batch or stream, 
etc.) 

● Dynamic selection of outputs at runtime
● Tons of other features UI, caching, 

observability, etc.) 
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Lessons Learned

● Donʼt backfill outside the warehouse if you can avoid it 
● Declarative DAGs reduce code & pipeline duplication
● Having reusable transformations across query engines is the 

holy grail 
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Questions?
• https://github.com/apache/hamilton

• https://github.com/narwhals-dev/narwhals 

• https://github.com/rwhitten577/feature-store-summit-2025 

PS Iʼm hiring! Reach out on Slack or LinkedIn for more info 

https://github.com/apache/hamilton
https://github.com/narwhals-dev/narwhals
https://github.com/rwhitten577/feature-store-summit-2025
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Thank You


