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How LLMs + vector search 
make AI tractable for everyone 



Old school AI





AI with LLMs







AI with LLMs + context



Finding the right context



Embedding turns any text into vectors 



Embeddings capture semantics

• “Man bites dog” vs “dog bites man”


• “Tourism numbers are collapsing” vs “Travel industry fears Covid-19 crisis will 
cause more companies to enter bankruptcy”


• “I need a new phone” vs “My old device is broken”



Vector similarity



Vector search 101



KNN



ANN











As seen in:


• Lucene


• Elastic, Solo, OpenSearch


• Mongo?


• Weaviate


• Qdrant


• Astra (June 2023)


• …

HNSW



SAI (Storage Attached Indexes)



SSTable lifecycle





Executing ANN queries

1. Apply SAI predicates across all stables


2. Query each ANN index for top K relevant rowIDs 
(or brute force it)


3. Merge by score


4. Reorder by primary key


5. Send results to coordinator



HNSW in production



100M Wikipedia vectors



Current SOTA



DiskANN



Vamana



Product quantization



JVector





Closing thoughts



The fine print
(things that don’t work yet)

• Paging


• CL > 1


• … That’s it



Lessons learned

• Not correct to apply indexes to SSTables separately


• OpenAI embeddings are ridiculously overparmeterizehd


• Use e5-v2


• Kmeans++ doesn’t need a lot of iterations


• Vamana needs room to add edges


• Surprisingly hard to predict how many nodes will be visited when searching 
for the top K of B items in a graph of N





Where’s the code?



• JVector: https://github.com/jbellis/jvector/


• Cassandra + vector search (today): 
https://github.com/datastax/cassandra/tree/vsearch


• Cassandra + vector search (RSN): 
https://issues.apache.org/jira/browse/CASSANDRA-18557

https://github.com/jbellis/jvector/
https://github.com/datastax/cassandra/tree/vsearch
https://issues.apache.org/jira/browse/CASSANDRA-18557

