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Retrieval Augmented Generation (RAG)
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Ingestor

Vector Store ~ Ingestion

Splitter Tokenizer EmbeddingExtractor

Embedder



Workshop agenda
Setting up your environment

Splitting text into chunks

Embedding chunks

Storing embedding and data in a content store Use synthetic questions to validate retrieval quality.

Generate an answer to a question from a context Use LLM to validate the quality of the answer

Improve retrieval strategy

All together now



LLM – Large Language Model
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Prompting

Zero-shot vs 

Example(s)
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Setting the stage

Instruction with context

Tuning the output

Prompt template
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Chunking Strategy



Splitting text into chunks

Why is splitting necessary?

Impact of different splitters

Examples splitters

DALL E - visualize a splitter that splits text into chunks
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secret_key=

https://rag4j.org
Workshop jFokus 2024

J: AppStep1ChunkingStrategy
P: app_step1_chunking_strategy

https://github.com/RAG4J/rag4j-jfokus
https://github.com/RAG4J/rag4p-jfokus

https://rag4j.org/
https://github.com/RAG4J/rag4j-jfokus
https://github.com/RAG4J/rag4p-jfokus


Embeddings



Vectorisation
From text to numbers

• Dictionaries of tokens

• Sparse vectors

• One hot encoding

programming 1 0 0 0 0
search 0 1 0 0 0
data 0 0 1 0 0
language 0 0 0 1 0
pipeline 0 0 0 0 1

programming 1 0 0 0 0
your 0 0 0 0 0
data 0 0 1 0 0
Pipeline 0 0 0 0 1

programming 1 0 0 0 0

language 0 0 0 1 0

Query

Document

Dictionary



Dictionaries
From text to numbers

• Tokenisation

• Wordparts

• GPT-4: 100277



From vectors to concepts
How are vectors or embeddings created



From vectors to concepts
How are vectors or embeddings created



Embeddings
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Coding time

secret_key=

J: AppStep2Embedder
P: app_step2_embedder



Content Stores



Lexical vs Semantic Search



Comparing vectors

Football



Similarity / HNSW

https://towardsdatascience.com/similarity-search-part-4-hierarchical-navigable-small-world-hnsw-2aad4fe87d37
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Coding time

secret_key=

J: AppStep3ContentStore
P: app_step3_content_store



Evaluation



Quality of RAG



Answer Generation



Generating Answers

OpenAI

Large Language Model

Guard Rules

Question
Context
Prompt

Answer

Observability for Quality
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Coding time

secret_key=

J: AppStep4Generator
P: app_step4_generator



Retrieval Strategy



Window

Retrieving the context

Document Splitter
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Coding time

secret_key=

J: AppStep5RetrievalStrategy
P: app_step5_retrieval_strategy



Everything together



Overall Solution
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Coding time

secret_key=

J: AppStep6AllTogether
P: app_step6_all_together



Bedankt voor jullie aandacht!
Thanks!

Daniël Spee Jettro Coenradie


