
www.opensourceconnections.com     

Pragmatic 
AI-powered Search 
Keeping it Simple, not Stupid
opensourceconnections.com.com

Charlie Hull, Search Solutions, 22nd November 2023

http://www.opensourceconnections.com
https://opensourceconnections.com/


www.opensourceconnections.com     

● Started in search in 1999

● Ran                       , UK consultancy for 17 years

● Co-author of ‘Searching the Enterprise’

● Founding member of The Search Network

● Project lead, manager, trainer, speaker, blogger 

● Past lives included electronic engineering ….

& circus performer

Who am I?

http://www.opensourceconnections.com
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Who are                         ? 

● A team of search engine specialists with deep 

knowledge & decades of experience

● Our approach is data-driven, scientific and 

focused on business needs

● We help organizations in the USA and EU build 

powerful, scalable, accurate and relevant search 

applications by empowering their teams to 
succeed with a mix of tools, processes, training 

and consultancy

www.haystackconf.com 

● We write books & reports

● We host leading search events…

…and present at many more

● We build open source, free tools for 
tuning search engines

www.opensourceconnections.com 

http://www.opensourceconnections.com
#
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Pragmatic AI-powered Search
Keeping it Simple, not Stupid 

1. Why everything’s changed

2. What this means for search

3. Plus ça change…

4. Pragmatic solutions

5. The importance of measurement

6. Takeaways
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Pragmatic AI-powered Search
Keeping it Simple, not Stupid 

1. Why everything’s changed

2. What this means for search

3. Plus ça change…

4. Pragmatic solutions

5. The importance of measurement

6. Takeaways

What do I mean by Pragmatic?
● I’m an engineer. I want to build real 

things, not pie in the sky
● I work in marketing, but I don’t like 

buzzwords and false promises
● I care about making it easier for 

search teams to achieve their goals
● I like process, data and ‘open’ ways 

of working

http://www.opensourceconnections.com
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Caveat

Everything is changing so quickly I’m sure to have missed some new 

developments!

http://www.opensourceconnections.com
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Why everything’s changed

AI, LLMs, GPT, buzzword soup and an ‘open’ side order 

http://www.opensourceconnections.com
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What was hard is now easy (apparently)

● We can capture semantics with embeddings

○ Turns content (words, images, 

paragraphs) into multidimensional magic 

numbers - vectors
○ Uses a machine learning model

○ Places each piece of content into a 

vector space
○ Store embeddings in a 

vector database 
https://simonwillison.net/2023/Oct/23/embeddings/ 

https://vickiboykis.com/what_are_embeddings/ 
https://ig.ft.com/generative-ai/ 

http://www.opensourceconnections.com
https://simonwillison.net/2023/Oct/23/embeddings/
https://vickiboykis.com/what_are_embeddings/
https://ig.ft.com/generative-ai/


www.opensourceconnections.com     

What was hard is now easy (apparently)

● We can capture semantics with embeddings

● Vector databases can be used for search (also similarity, clustering…)

○ Increased recall, no need for exact word matching

○ Multimodal, e.g. search for images with text

○ Multilingual search 

Vector 
DB

Encoding

Source 

Query

Results

Encoding kNN

http://www.opensourceconnections.com
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What was hard is now easy (apparently)

● We can capture semantics with embeddings

● Vector databases can be used for search (also similarity, clustering…)

● Machines can now write plausible text (and poems, software, …)

○ Language models are great at completion!

○ Summarization from sources

○ NOTE: plausible does not mean good or correct

http://www.opensourceconnections.com
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What was hard is now easy (apparently)

● We can capture semantics with embeddings

● Vector databases can be used for search (also similarity, clustering…)

● Machines can now write plausible text (and poems, software, …)

● True conversations can be had with a computer

○ Models can have some short-term memory

○ You can chat to your PDFs!

○ Prompt engineering lets one craft answers and carry out tasks

http://www.opensourceconnections.com
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What was hard is now easy (apparently)

● We can capture semantics with embeddings

● Vector databases can be used for search (also similarity, clustering…)

● Machines can now write plausible text (and poems, software, …)

● True conversations can be had with a computer

● General Purpose AI is coming real soon now!

http://www.opensourceconnections.com
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It’s not all good…

● Hallucination

○ LLMs don’t “know” when 

they’re wrong

○ Very dangerous in some 

settings 

○ Some are trying to 

measure this 

https://vectara.com/cut-the-bull-detecting-hallucinations-in-large-language-models/ 

http://www.opensourceconnections.com
https://vectara.com/cut-the-bull-detecting-hallucinations-in-large-language-models/
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THIS IS A LIE!!!!!!!

http://www.opensourceconnections.com
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It’s not all good…

● Hallucination

● Bias

○ Training data contains biases

○ “For example, if the training data primarily comprises data from 
Western countries, the AI may struggle to produce accurate and 
culturally relevant content for non-Western audiences. This omission 
perpetuates societal inequalities and prevents the AI system from 
being an inclusive and unbiased information source.”

https://www.forbes.com/sites/forbestechcouncil/2023/09/06/navigating-the-biases-in-llm-generative-ai-
a-guide-to-responsible-implementation/ 

http://www.opensourceconnections.com
https://www.forbes.com/sites/forbestechcouncil/2023/09/06/navigating-the-biases-in-llm-generative-ai-a-guide-to-responsible-implementation/
https://www.forbes.com/sites/forbestechcouncil/2023/09/06/navigating-the-biases-in-llm-generative-ai-a-guide-to-responsible-implementation/


www.opensourceconnections.com     

It’s not all good…

● Hallucination

● Bias

● Existential fear

○ Generated by those who want to control the market?

○ (A)I’ll be back!

http://www.opensourceconnections.com
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It’s not all good…

● Hallucination

● Bias

● Existential fear

● Panicked regulation (do governments even understand AI?)

http://www.opensourceconnections.com
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It’s not all good…

● Hallucination

● Bias

● Existential fear

● Panicked regulation 

● License confusion

○ Meta’s Llama2 is open source says Yann LeCun! Nope…
○ https://www.linkedin.com/pulse/why-some-new-open-ish-ai-licenses-may-fly-enterprise-charlie-hull-umvxe 

http://www.opensourceconnections.com
https://www.linkedin.com/pulse/why-some-new-open-ish-ai-licenses-may-fly-enterprise-charlie-hull-umvxe


www.opensourceconnections.com     

It’s not all good…

● Hallucination

● Bias

● Existential fear

● Panicked regulation 

● License confusion

● Crazy money

○ FOMO from VCs

http://www.opensourceconnections.com
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It’s not all good…

● Hallucination

● Bias

● Existential fear

● Panicked regulation 

● License confusion

● Crazy money

● Huge, planet-destroying compute

https://greensoftware.foundation/ 

http://www.opensourceconnections.com
https://greensoftware.foundation/
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What this means for search

…and search people!

http://www.opensourceconnections.com
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Search is now easy! 

Hooray! 

We can all go home!

http://www.opensourceconnections.com
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Vector search isn’t magic

● Exciting as it is, it can’t do everything:

○ Exact searches (part numbers) 

○ Better recall with the price of less precision (k in kNN)

http://www.opensourceconnections.com
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Vector search isn’t magic

● Exciting as it is, it can’t do everything

● A hybrid approach is worth considering for real-world applications

○ Blend results e.g. with RRF

○ Two-pass

○ Fallback (e.g. for zero results)

○ K in kNN issue

https://haystackconf.com/eu2023/talk-2/ 

http://www.opensourceconnections.com
https://haystackconf.com/eu2023/talk-2/
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Vector search isn’t magic

● Exciting as it is, it can’t do everything

● A hybrid approach is worth considering for real-world applications

○ OSC “won”* a TREC track using a hybrid approach in 2021:

https://opensourceconnections.com/blog/2023/02/27/hybrid-vigor-winning-at-hybrid-search/ 

*sorry, Ellen

http://www.opensourceconnections.com
https://opensourceconnections.com/blog/2023/02/27/hybrid-vigor-winning-at-hybrid-search/
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Technology choices - everyone’s adding vectors!

● Search engines
○ Open source (e.g. Lucene-based) 

■ Not as performant as vector-first options? See https://ann-benchmarks.com/ 

■ You get all the standard stuff as well

○ Vespa 

■ Do-everything, but complex and small community

■ Recently spun out of Yahoo

○ Commercial

■ Algolia NeuralSearch - very early 

■ Sinequa, Coveo etc. all adding vectors 

http://www.opensourceconnections.com
https://ann-benchmarks.com/
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Technology choices - everyone’s adding vectors!

● Search engines

● Vector-first databases
○ Weaviate, Qdrant, Pinecone, Milvus…

○ Some also have lexical (BM25) features

○ Often lack traditional search features like facets, spelling suggestion, language analysis

○ Creating some great education, lots of Devrel people out there

https://towardsdatascience.com/milvus-pinecone-vespa-weaviate-vald-gsi-
what-unites-these-buzz-words-and-what-makes-each-9c65a3bd0696 

http://www.opensourceconnections.com
https://towardsdatascience.com/milvus-pinecone-vespa-weaviate-vald-gsi-what-unites-these-buzz-words-and-what-makes-each-9c65a3bd0696
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Technology choices - everyone’s adding vectors!

● Search engines

● Vector-first databases

● Databases 
○ Redis, Cassandra, even Oracle have added vector features

○ Open source pgvector  lets you add vectors to Postgres

○ Not as performant as vector-first options? See https://ann-benchmarks.com/ 

http://www.opensourceconnections.com
https://ann-benchmarks.com/
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Technology choices - everyone’s adding vectors!

● Search engines

● Vector-first databases

● Databases 

● Frameworks
○ Jina.ai, LlamaIndex and more - toolkits for building some kinds of search

○ Lots of great examples & Python notebooks

○ More useful for prototypes than production

http://www.opensourceconnections.com
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Technology choices - everyone’s adding vectors!

● Search engines

● Vector-first databases

● Databases 

● Frameworks

● Models
○ Many choices, new ones every day trained in different ways

○ HuggingFace a great place for open source ones https://huggingface.co 

○ Small, large and very large (bigger not always better)

○ Some build their own (e.g. Bloomberg) but this needs a lot of investment

○ You can fine-tune in-house but this will also need a ML team and time

http://www.opensourceconnections.com
https://huggingface.co
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Technology choices - everyone’s adding vectors!

● Search engines

● Vector-first databases

● Databases 

● Frameworks

● Models

● APIs
○ Use these to generate embeddings, summarize etc.

○ OpenAI the leader also with ChatGPT and now GPTs you can create

○ Microsoft, Amazon etc. also offering many APIs 

○ Lots of startups too

Credit: https://twitter.com/peterkwells 

Maybe we should 
have open models so 
we don’t have to 
depend on an 
external company?

http://www.opensourceconnections.com
https://twitter.com/peterkwells
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LLM/GPT Risks

● Lack of knowledge

○ “A key challenge of these things is that they do not come with a manual! They come 

with a “Twitter influencer manual” instead, where lots of people online loudly boast 
about the things they can do with a very low accuracy rate, which is really 
frustrating."
https://simonwillison.net/2023/Aug/3/weird-world-of-llms/ 

http://www.opensourceconnections.com
https://simonwillison.net/2023/Aug/3/weird-world-of-llms/
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LLM/GPT Risks

● Lack of knowledge

● Explainability & user experience

○ Why did we get this answer? Because embeddings…

○ Hallucination

http://www.opensourceconnections.com
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LLM/GPT Risks

● Lack of knowledge

● Explainability & user experience

● Not trained on your data

○ Internal company terms/acronyms

○ General case vs. specific case

○ Fine-tuning is hard & expensive

http://www.opensourceconnections.com
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LLM/GPT Risks

● Lack of knowledge

● Explainability & user experience

● Not trained on your data

● Security & access control

○ Filtering is hard

○ Are you happy sending data to third parties?

http://www.opensourceconnections.com
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Plus ça change…

http://www.opensourceconnections.com
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It’s a brave new world!

● If you’re an experienced search person, this may all seem very new

○ Will AI replace search?

○ Will I be out of a job?

http://www.opensourceconnections.com
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It’s a brave new world!

● If you’re an experienced search person, this may all seem very new

● But….

http://www.opensourceconnections.com
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Things that are still important to understand

● Data quality

○ Even more important as we now might need it for model training

○ Can be enhanced or even synthetically generated with LLMs (if 

you trust them!)

○ Watch for bias

http://www.opensourceconnections.com
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Things that are still important to understand

● Data quality

● Indexing 

○ Language analysis & other pre-processing (cafe vs. café)

○ Vector indexes are slow to build & hard to update
“In vector databases, specifically those powered by HNSW (or other layered graph 

algorithms), however, you have to rebuild the entire index from the ground up.”  

https://www.pinecone.io/blog/hnsw-not-enough/ 

http://www.opensourceconnections.com
https://github.com/nmslib/hnswlib/issues/4
https://www.pinecone.io/blog/hnsw-not-enough/
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Things that are still important to understand

● Data quality

● Indexing 

● Testing

○ Harder now we can’t see why something matched

○ Return to the user problem: if this helps lawyers, maybe only a 

lawyer can tell if it’s any good

○ The old IR evaluation methods still apply

○ LLMs can help (with caveats)  e.g GPT for rating search results 

https://opensourceconnections.com/blog/2023/06/13/g-for-rating-search-results/ 

http://www.opensourceconnections.com
https://opensourceconnections.com/blog/2023/06/13/g-for-rating-search-results/
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Remember

● Search hasn’t gone away

○ It isn’t being ‘replaced’ 

○ We’re getting some great new tools

http://www.opensourceconnections.com
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Remember

● Search hasn’t gone away

● Many of those using AI for search haven’t done search before

○ Just read the forum/Slack of a vector search product!

○ Need for experience and education

http://www.opensourceconnections.com
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Remember

● Search hasn’t gone away

● Many of those using AI for search haven’t done search before

● We’ve been using ML in search for years

○ Learning to Rank

http://www.opensourceconnections.com
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Remember

● Search hasn’t gone away

● Many of those using AI for search haven’t done search before

● We’ve been using ML in search for years

● Traditional techniques are still the best for many use cases

○ Exact matching

○ Perhaps use AI for edge cases or when all else fails

http://www.opensourceconnections.com
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Remember

● Search hasn’t gone away

● Many of those using AI for search haven’t done search before

● We’ve been using ML in search for years

● Traditional techniques are still the best for many use cases

● It’s like 2012 all over again!

https://opensourceconnections.com/blog/2023/09/06/building-ai-learn-from-the-era-of-big-
data-ask-a-search-expert/ 

http://www.opensourceconnections.com
https://opensourceconnections.com/blog/2023/09/06/building-ai-learn-from-the-era-of-big-data-ask-a-search-expert/
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Pragmatic solutions

Some examples of what can be done with vectors & LLMs

http://www.opensourceconnections.com
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E-commerce search 
with vectors

● Embedding service using FastApi

● Query rewriting using Querqy for 

respective models (CLIP , MiniLM and 

OpenAI)

● Vectorized ICECAT dataset using 

CLIP (image field) and MiniLM (text 

field - title + brand)

● Query models support 
○ Match by Text Vector Search 
○ Match by Image Vector Search
○ Boost by Text vectors
○ Boost by Image vectors

https://opensourceconnections.com/blog/2023/03/15/revolutionizing-e-commerce-search-with-vectors/ 

http://www.opensourceconnections.com
https://opensourceconnections.com/blog/2023/03/15/revolutionizing-e-commerce-search-with-vectors/
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Query : Notebook 

<- Results with default algo

          Results with match by text vector ->

http://www.opensourceconnections.com
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Query : Projector Screen 

<- Results with default algo

Results with match by text vector ->

http://www.opensourceconnections.com
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Query : toner catrdge from 
leximark brand (with 2 misspells)

<- Results with default algo

          Results with match by image vector ->

http://www.opensourceconnections.com


www.opensourceconnections.com     

Query : Network Cable

<- Results with default algo

          Results with boost by image vector ->

http://www.opensourceconnections.com
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Query : Network Cable

<- Results with default algo

          Results with boost by image vector ->

Now going into production for a major 
EU client, addressing zero results - 

more news next year!

http://www.opensourceconnections.com
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Retrieval Augmented Generation (RAG)

1. User asks a question

2. Retrieve results from a vector database

3. Ask a LLM to answer the question using the retrieved results
4. Addresses hallucination & grounds the answer in truth you control - 

hopefully!

http://www.opensourceconnections.com
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Retrieval Augmented Generation (RAG)

Vector
Index 

Query

Question: “Who are Tesla’s top competitors?”

“Ford’s new electric 
car is certainly 

competing with 
Tesla’s model 3”

Prompt: “Answer the 
question above using these 
documents as your sources”

GPT

Answer: “Tesla’s top competitors 
include Ford, ….”

Curated 
content

http://www.opensourceconnections.com
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● Chunk content according to some algorithm (here the content was already 

provided in paragraphs/sentences, and we just used the paragraphs).

● Create embeddings for the chunks (using MiniLM with the 

sentence-transformers library).

● Index the chunks in OpenSearch, here using the Lucene HNSW backend 

(OpenSearch also supports nmslib and FAISS backends).

● On search, embed the query using MiniLM and retrieve the top 20 chunks 

by vector similarity.

● “Generate” button generates a prompt with the query and the top 5 chunks 

and sends it to OpenAI (or a local GPT model, e.g. Mistral-7b).

● Have some buttons that allow you to "rate" chunks and shuffle them around 

and move the 5 chunks threshold (marked with a red line) up or down to see 

how that changes GPT output.

● "Validate" button which sends another prompt to GPT and performs some 

sentence-by-sentence evaluation of each chunk to see which chunk 

contains the most sentences that OpenAI considers helpful in answering 

the question.

http://www.opensourceconnections.com
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● Chunk content according to some algorithm (here the content was already 

provided in paragraphs/sentences, and we just used the paragraphs).

● Create embeddings for the chunks (using MiniLM with the 

sentence-transformers library).

● Index the chunks in OpenSearch, here using the Lucene HNSW backend 

(OpenSearch also supports nmslib and FAISS backends).

● On search, embed the query using MiniLM and retrieve the top 20 chunks 

by vector similarity.

● “Generate” button generates a prompt with the query and the top 5 chunks 

and sends it to OpenAI (or a local GPT model, e.g. Mistral-7b).

● Have some buttons that allow you to "rate" chunks and shuffle them around 

and move the 5 chunks threshold (marked with a red line) up or down to see 

how that changes GPT output.

● "Validate" button which sends another prompt to GPT and performs some 

sentence-by-sentence evaluation of each chunk to see which chunk 

contains the most sentences that OpenAI considers helpful in answering 

the question.

Prompt:

"You are an expert. You answer questions truthfully based on provided 
documents. You are talkative and provide lots of specific details from 
the context. 

“For each document check whether it is related to the question. Only 
use documents that are related to the question to answer it. Ignore 
documents that are not related to the question. If the answer exists 
in several documents, summarize them. Only answer based on the 
documents provided. Don't make things up." 

" Always use references in the form [NUMBER OF DOCUMENT] when using 
information from a document. e.g. [3], for Document[3]. The reference 
must only refer to the number that comes in square brackets before the 
passage.Otherwise, do not use brackets in your answer and reference 
ONLY the number of the passage without mentioning the word passage." 

" If the documents can't answer the question or you are unsure say: 
'The answer can't be found in the text'."

http://www.opensourceconnections.com
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Retrieval Augmented Generation (RAG)

Vector
Index 

Query

Question: “Who are Tesla’s top competitors?”

“Ford’s new electric 
car is certainly 

competing with 
Tesla’s model 3”

Prompt: “Answer the 
question above using these 
documents as your sources”

GPT

Answer: “Tesla’s top competitors 
include Ford, ….”

Curated 
content

Building this for a global financial 
analytics firm in 2024 - but we built a 

measurement system first!

http://www.opensourceconnections.com
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The importance of measurement

Lord Kelvin:

http://www.opensourceconnections.com
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Measuring AI-powered search with Quepid

Quepid is OSC’s free, open 
source platform for 
gathering human 
judgments, calculating 
metrics & tuning queries
www.quepid.com 

We recently added 
AI search engine  

https://opensourceconnections.com/blog/2023/10/11/learning-to-measure-ai-powered-search-with-vectara/ 

http://www.opensourceconnections.com
http://www.quepid.com
https://opensourceconnections.com/blog/2023/10/11/learning-to-measure-ai-powered-search-with-vectara/
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We MUST Measure at Multiple Points......

1

Clas
sic

 IR
 Q

ue
ry/

Doc 

Ev
al

Does our retrieval system return vaguely 
decent candidates?

NCDG@
ERR@
P@

Implicit and Explicit evaluation....

http://www.opensourceconnections.com
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We MUST Measure at Multiple Points......

2

Under
sta

nd th
e L

LM
 In

puts 

(ch
unks

, d
ata

 quali
ty)

Which LLM works best for us?

How do we store our vectors?
What chunking strategy do 
we need to adopt?

What is our tolerance for 
hallucinations that we are 
seeing?

http://www.opensourceconnections.com
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We MUST Measure at Multiple Points......

3

Inve
st 

in W
hole 

Pag
e 

Mea
su

rem
en

t

How useful are the summarizations that are 
generated?   

Did the extracted content from documents make 
sense?

Are we sourcing a good diversity of documents 
to provide the LLM?

Do we provide relevant “next steps” for the 
users to go deeper when appropriate?

http://www.opensourceconnections.com
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We MUST Measure at Multiple Points......

3

Inve
st 

in W
hole 

Pag
e 

Mea
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rem
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2

Under
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nd th
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LM
 In

puts 

(ch
unks
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ata

 quali
ty)

1

Clas
sic

 IR
 Q
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y/D

oc E
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l
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Retrieval Augmented Generation

Vector
Index 

Query

Question: “Who are Tesla’s top competitors?”

“Ford’s new electric 
car is certainly 

competing with 
Tesla’s model 3”

Prompt: “Answer the 
question above using these 
documents as your sources”

GPT

Answer: “Tesla’s top competitors 
include Ford, ….”

Curated 
content

http://www.opensourceconnections.com
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Retrieval Augmented Generation

https://github.com/explodinggradients/ragas 

http://www.opensourceconnections.com
https://github.com/explodinggradients/ragas
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Takeaways
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Takeaways

● Search is exciting again! 

○ Perhaps call it AI if you want funding…

○ Lots of new people coming to search

http://www.opensourceconnections.com
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Takeaways

● Search is exciting again! 

● AI techniques help solve some of search’s oldest challenges

○ There is real promise here if we stay calm and pragmatic
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Takeaways

● Search is exciting again! 

● AI techniques help solve some of search’s oldest challenges

● You need to keep up

○ Things are changing very quickly

○ Don’t believe all you read
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Takeaways

● Search is exciting again! 

● AI techniques help solve some of search’s oldest challenges

● You need to keep up

● Some things haven’t changed

○ Search doesn’t operate in a vacuum

○ What user problem are you trying to solve?
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Takeaways

● Search is exciting again! 

● AI techniques help solve some of search’s oldest challenges

● You need to keep up

● Some things haven’t changed

● Just because you have AI doesn’t mean you should use it

○ Significant risks exist

○ It can be slow & costly to implement
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● Pragmatic, cheap and open source solutions can work
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Takeaways

● Search is exciting again! 

● AI techniques help solve some of search’s oldest challenges

● You need to keep up

● Some things haven’t changed

● Just because you have AI doesn’t mean you should use it

● Pragmatic, cheap and open source solutions can work

● Remember to measure!
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Thank you.

● Email me at chull@opensourceconnections if you need help building Search & AI
● Join Relevance Slack at www.opensourceconnections.com/slack 
● Check out the Haystack conference at www.haystackconf.com 

http://www.opensourceconnections.com
http://www.opensourceconnections.com/slack
http://www.haystackconf.com

