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RAG: Tricks from the trenches
Practical lessons from building retrieval systems in Python
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Ciao, sono Duarte.

/du-art/ - originally from Portugal, based in Denmark

ML/Software/AI Engineer & contractor 7+ years exp.

Past: Strategy, Product Mgmt., Mgmt. Consulting

Now: I help companies solve hard problems

Future: Ancona/Le Marche (convincing wife still)

I have a blog/newsletter – you might like it
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Today, we’ll talk about RAG.

Simple and practical advice.
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1.What’s RAG?
2.Your embedding choice sucks
3.Structured outputs matter
4.Exploding contexts and summaries
5.Your beautifully ugly production data
6.Is your system actually any good?
7.Final thoughts and resources for beyond
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1.What’s RAG?
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RAG = provide relevant context to LLM*

*) Hamel Husain
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Source: Sebastian Raschka – Machine Learning Q and AI
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RAG != 
Vector DB
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RAG has become 
simple…

But has it really?
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Why did you choose those embeddings?
Are users ever going to trust your responses?
What if users ask for a summary of you 10GB table?
Is your prod data really that clean? (my Google’s aren’t)
How do we know our system is any good?
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2.Your embedding choice sucks
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Consider a simple example.
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user_query = ”Can weight affect asthma?”
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32K passages from open-access medical articles

Source: Hugging Face
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Retrieve the most similar 10
For each result check relevancy
We score around 16.54%*

Now we change 1 line

* - Normalized discounted cumulative gain
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Retrieve the most similar 10
For each result check relevancy
We score around 16.54% 62.89%

That’s a ~281.76% increase.
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Cure V1 dataset (Open on HF)
MTEB leaderboard
Multiple languages
Different domains (medical, code)
Tasks (Retrieval, Clustering..)

All open source!

Source: MTEB: Massive Text Embedding Benchmark
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Embeddings matter..

But nothing comes for free..!
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3.Structured outputs matter
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Bringing sanity to LLM apps
Integrating with rest of world
This *is* MCP
Many libraries

Source: Instructor documentation (adapted)
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Users have trust issues with LLMs.

Learning: Make verification easy.
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Every Fact is supported
Every Fact is validated
Pydantic validators for the win 

Source: Instructor documentation (adapted)
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Source: Instructor documentation (adapted)
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Are all questions the same?
API calls..
Different prompts..
Different escalations..
Human-in-the-loop..
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Questions are not all created 
equal.

Source: LLM Engineer’s playbook
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4.Exploding contexts and summaries
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Imagine a database of 
2 Million skeets*

*) It’s 🦋 for tweets
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”What are the main trends?”

“What are people saying about Bologna?”

Should we treat these equally?
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Example 
query routing
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5.Your beautifully ugly production data
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”Is treatment of class II malocclusion recommended 
during childhood?”

Treatment malocclusion childhood ok

“What is the predictability of upper molar 
distalization with clear aligners?”

Distalization predictable upper molar

What we think will happen vs. what happens in production
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”Is treatment of class II malocclusion recommended 
during childhood?”

Treatment malocclusion childhood ok

“What is the predictability of upper molar 
distalization with clear aligners?”

Distalization predictable upper molar

What we think will happen vs. what happens in production
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Source: You know this one come on.
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One example: Expanding queries
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Derive metadata from query 
Create a plan of queries from a single query
Preprocess query before search
Re-rank results (without complicating)
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6.Is your system actually any good?
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Source: https://kindle-highlights.email/
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The best way to evaluate your system is to get users.
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We all love see number go up when evaluating
Even when we have no idea what it’s doing
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1. Start simple stupid



Duarte O.Carmo - duarteocarmo.com

2. Log everything
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3. Improve it 

You can see what is going on
Look at your data – does it make sense? 
Analyze different examples – are they any good?
Is this context relevant?*

Note: You probably care about precision.
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Source: duarteocarmo.com
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7.Final thoughts and resources
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It’s just search

re-ranking
fine-tuned embeddings
faithfulness, relevancy 
multi-hop querying
vector databases
chunking strategies
agentic rag
…

It’s just (good) search
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Closing the loop early and starting simple
Log the most important metrics and decisions
Be close to production 
Don’t be scared to understand what is going on
Note down the issues and improve them
Repeat.
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Most things by Jason Liu are great

Arcturus labs has some good writing on the topic

Simon Willison's entries are always worth a skim/read

LLM Engineer's handbook from Paul Iusztin and Maxime Labonne

Relevant search O’reilly

Handling vision in RAG

This talk by Ben Clavié

Most of these talks from Parlance labs

Evaluate rag with RAGAS

This blog post by Goku Mohandas

This talk by Sam Partee

Resources

tinyurl.com/ragresources
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Grazie!


