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What is semantic search?

e Semantic search is a new approach of searching using the

meaning of sentences
e Instead of searching for term frequency (TF-IDF) we search

for semantic similarity between words or sentences
e Es. imagine a company database with HR documents, a

typical semantic search query can be:
How many days of parental leave are guaranteed?
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Result of a semantic search

e The result of a query is a set of documents ordered by their
semantic similarity to the query

e These relevant documents generally include all the
iInformation needed to answer the query

relevant documents
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Embedding and vectors

e |n semantic search the documents (text, image, sound, etc)
are converted in vectors (list of numbers)
e The search operation compares the similarity (distance)

between vectors
e Theresultis alist of documents whose vector

representations are close to the query’s vector
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Similarity metrics

e Two vectors are (semantically) similar if they are close to
each other
e There are many ways to measure the similarity
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KNN search

e k-nearest neighbor (KkNN) search finds the k nearest
vectors to a query vector, as measured by a similarity
metric
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Embedding

Embedding is the operation that
transforms a document into a vector
Typically, we use embedding models
with deep neural network (e.g. LLM)
These models distribute similar
information across multidimensional
spaces
https://projector.tensorflow.orqg/
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Words As Vectors
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https://projector.tensorflow.org/

Vector search data workflow
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Elasticsearch

e F[lasticsearch is an Open Source, Distributed, RESTful Search
Engine and Vector Database

e \ector database:

dense and sparse vectors

KNN (Approximate, Exact)

Reciprocal Rank Fusion (RRF)
semantic_text

Inference APIs

o ELSER and E5 models (more to come)

e Trylocally:
o curl -fsSL https://elastic.co/start-local | sh
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https://github.com/elastic/elasticsearch
https://www.elastic.co/guide/en/elasticsearch/reference/current/rrf.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/semantic-text.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/inference-apis.html
https://www.elastic.co/guide/en/machine-learning/current/ml-nlp-elser.html
https://www.elastic.co/guide/en/machine-learning/current/ml-nlp-e5.html

DEMO

https://github.com/ezimuel/semantic-search-examples
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https://github.com/ezimuel/semantic-search-examples
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https://www.elastic.co/guide/en/elasticsearch/reference/current/knn-search.html
https://www.elastic.co/search-labs/blog/category/vector-database
https://www.elastic.co/search-labs/blog/category/search-relevance
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https://www.elastic.co/search-labs/blog/knn-exact-vs-approximate-search
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https://plg.uwaterloo.ca/~gvcormac/cormacksigir09-rrf.pdf
https://www.youtube.com/watch?v=exQR-eXRDvU
https://www.youtube.com/watch?v=exQR-eXRDvU

Thanks!

More information:
Contact information: enrico.zimuel (at) elastic.co
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