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Agenda

● PTransform
● LangchainBeam: PTransform Overview
● Usage in pipeline
● Demo
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PTransform

A PTransform in Apache Beam is a building block that represents 
a single stage in a  pipeline. It takes in data, applies some 
transformation logic—like filtering out invalid records, extracting 
fields, aggregating data, or detecting anomalies—and produces 
new transformed data as output

[Output PCollection] = [Input PCollection].apply( Transform )
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Inside a beam pipeline…
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LLM transform in langchain-beam

Performs remote LLM inference in the transform using langchain to leverage the model to 
process input data.. 

Combines the apache beam's abstraction with the capabilities of Large Language Models, 
such as generation, completion, classification, and reasoning to process the data within 
apache beam pipeline

Input:     PCollection<String>                             

                ↓

Transform: LangchainBeam.run()

                ↓

Output:    PCollection<LangchainBeamOutput>
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How to use LLM transform
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How does it work

1. LangchainBeam — The PTransform

● It's the outermost transform applied on a PCollection<String> inputs.
● Accepts a LangchainModelHandler which contains:

○ Model options, Prompt , Output formatting instructions
● It internally applies a DoFn called LangchainBeamDoFn

 

 LangchainBeam.run(handler) 
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Transform internals 

2. LangchainBeamDoFn — The DoFn

This is the core processing function responsible for applying the LLM to each element in the pipeline.

Initialization Phase (@Setup)

● Langchain4j’s  ChatLanguageModel is instantiated using the model options provided via handler

Per-element Processing (@ProcessElement)

For each input element:

1. A final prompt is dynamically constructed using prompt template, where the raw input and instruction are injected into a 
templated format.

2. ChatLanguageModel invoked with the final prompt.
3. The result is wrapped in a LangchainBeamOutput — a data class holding both the input and the model’s output
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Prompt template

At the heart of transform is a prompt template — but this isn’t just a simple string. This prompt acts like an 
instruction contract between your pipeline and the language model.
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With structured model outputs
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Embeddings transform

The transform integrates embedding models into a PTransform and uses the model to 
generate embedding. Takes a pcollection of text inputs, uses the model to generate vector 
embeddings and outputs the EmbeddingOutput which warps the input string and its 
embeddings. 

Input:     PCollection<String> 

                ↓

Transform: LangchainBeamEmbedding.embed(handler)

                ↓

Output:    PCollection<EmbeddingOutput>
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Embeddings pipeline
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Pipeline Demo
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QUESTIONS?
Linkedin: 
linkedin.com/in/ganesh-sivakumar

Github:
https://github.com/Ganeshsivakumar

Ganesh Sivakumar
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