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    Sting

SentenceTransformers inference in Elixir, built on Bumblebee, Axon, and Nx.
Load supported SentenceTransformers checkpoints, encode text, and search or mine
the resulting embeddings. Python comparison tests target SentenceTransformers
6.1.0 for the supported inference paths. Sting implements a subset of that
library; see the parity guide for coverage
and differences.
Installation
Requires Elixir 1.17 or later on a compatible Erlang/OTP runtime. The package
checks cover Elixir 1.17 / OTP 26 and Elixir 1.19 / OTP 28. The initial release
uses Bumblebee 0.8, Axon 0.9, Nx 1.0, and Tokenizers 0.5. Python parity validation
uses Elixir 1.19 / OTP 28 with Nx.BinaryBackend.
Add Sting to your application's dependencies:
defp deps do
  [
    {:sting, "~> 0.1.0"}
  ]
end
Python is needed only for comparison tests, not for inference. EXLA and Torchx
are development dependencies in this repository; applications that need an
accelerated backend must add and configure it themselves. Accelerator performance
and numerical parity are not established by the BinaryBackend tests.
Encode text
repo = {:hf, "sentence-transformers/all-MiniLM-L6-v2"}

{:ok, model} = Sting.load_model(repo)
{:ok, tokenizer} = Sting.load_tokenizer(repo)
serving = Sting.text_embedding(model, tokenizer)

%{embedding: embedding} = Nx.Serving.run(serving, "Hello world")
Nx.shape(embedding)
#=> {384}
Use Sting's tokenizer and serving helpers to preserve saved prompts, the first
module's tokenizer location, and sequence limits. A list of texts returns a list
of %{embedding: tensor} maps. Local checkpoints use
{:local, "/absolute/path/to/checkpoint"} instead of a Hugging Face repository.
Query and document search
The following continues with the loaded model and tokenizer:
queries =
  model
  |> Sting.encode_queries(tokenizer, ["What runs on the BEAM?"])
  |> Enum.map(& &1.embedding)
  |> Nx.stack()

documents =
  model
  |> Sting.encode_corpus(tokenizer, ["Elixir runs on the BEAM.", "Rust compiles to native code."])
  |> Enum.map(& &1.embedding)
  |> Nx.stack()

hits = Sting.semantic_search(queries, documents, top_k: 2)
# One result list per query; each result contains :corpus_id and :score.
Query encoding selects a saved "query" prompt when present. Corpus encoding
tries "document", "passage", then "corpus". Both otherwise use the saved
default. Explicit :prompt or :prompt_name options take precedence.
serving = Sting.text_embedding(model, tokenizer, prompt: "Represent this query: ")
serving = Sting.text_embedding(model, tokenizer, prompt: false)
For a checkpoint that defines a saved "query" prompt, select it with
Sting.text_embedding(model, tokenizer, prompt_name: "query"). Named prompts
must exist in the checkpoint. Pooling with include_prompt: false excludes
prompt tokens.
Sequence limits and compilation
Saved max_seq_length limits are applied before padding. Override the limit
explicitly with :max_seq_length. Compilation buckets select the smallest
sufficient padded shape; the largest bucket also caps the token limit.
serving =
  Sting.text_embedding(model, tokenizer,
    max_seq_length: 64,
    compile: [batch_size: 2, sequence_length: [16, 32, 64]]
  )

Nx.Serving.run(serving, ["Hello world", "A second sentence"])
Supported features
	Area	API and scope
	Dense checkpoints	Transformer plus Pooling, Dense, Normalize, LayerNorm, and inference-only Dropout
	Pooling	CLS, max, mean, mean-sqrt-length, weighted mean, and last token
	Static and layer-weighted embeddings	StaticEmbedding / Model2Vec and WeightedLayerPooling; local fixture coverage
	Sparse checkpoints	Sting.Sparse: MLMTransformer + SpladePooling, or SparseStaticEmbedding
	Multi-vector checkpoints	Sting.MultiVector: token embeddings, masking, hierarchical token pooling, MaxSim / MeanMaxSim
	Similarity	Sting.Similarity: cosine, dot, negative Euclidean/Manhattan distance, pairwise variants and pairwise angle
	Search and mining	Sting.Search and Sting.Mining: top-k retrieval, paraphrase mining, communities, hard negatives
	Quantization	Sting.Quantization: binary / unsigned binary packing, int8 calibration, Hamming distance
	Embedding transforms	truncate_dim with renormalization and fuse_dense: true for consecutive bias-free linear layers
	Cross encoding	Sting.cross_encoding/3 delegates to Bumblebee; no SentenceTransformers parity claim

Architecture support comes from Bumblebee. Supported modules do not imply that
every checkpoint containing them can be loaded. Training, fine-tuning,
multimodal models, ONNX/OpenVINO, and arbitrary custom Python modules are outside
the initial release.
Sparse and multi-vector encoders
For a supported sparse checkpoint, use Sting.Sparse.load_model/2,
Sting.Sparse.load_tokenizer/2, and Sting.Sparse.encode/4. Sparse output is a
dense Nx vocabulary vector containing zeros. Sting.Sparse.semantic_search/3
uses dot-product similarity.
For a supported multi-vector checkpoint, use Sting.MultiVector.load_model/2
and Sting.load_tokenizer/2, then Sting.MultiVector.encode_query/4 or
Sting.MultiVector.encode_document/4. These return a token matrix per text.
Sting.MultiVector.maxsim/2 and Sting.MultiVector.mean_maxsim/2 score those
representations.
Hierarchical token pooling runs on the host and must be the final module.
Multiple MultiVectorMask modules are rejected. See the
parity guide for tested behavior and
output shapes.
Mining and quantization
Mining consumes embeddings, rather than Python Dataset or model objects:
embeddings = Nx.tensor([[1.0, 0.0], [0.9, 0.1], [0.0, 1.0]])
pairs = Sting.paraphrase_mining(embeddings, top_k: 2, max_pairs: 3)
communities = Sting.community_detection(embeddings, threshold: 0.9, min_community_size: 2)
packed = Sting.quantize(embeddings, :ubinary)
Hard-negative mining requires one positive embedding per query and returns
indices and scores. Search and mining expose chunk sizes; reduce them for large
embeddings or memory-constrained hosts. Equal-score cutoff membership can differ
from Python or between Nx backends.
Development and parity tests
mix deps.get
mix format --check-formatted
mix test --exclude python --exclude slow --exclude network
mix docs --warnings-as-errors

For Python parity:
python3 -m venv .venv
.venv/bin/pip install sentence-transformers==6.1.0 torch numpy datasets
STING_PYTHON="$PWD/.venv/bin/python" mix test --exclude network

The bridge also supports uv and checks the SentenceTransformers version before
running comparisons. Network-tagged tests additionally fetch public Hugging Face
checkpoints; run the full suite with STING_PYTHON="$PWD/.venv/bin/python" mix test.
See the parity guide for the evidence
behind each compatibility claim.
A local Bumblebee checkout is explicitly opt-in through BUMBLEBEE_PATH.
Release builds use the published Hex dependency; unset this variable before
building a package.
Release notes and license
See the changelog and release procedure.
Licensed under Apache 2.0.
The license text is included in the package. Model weights retain their own licenses.


  

    SentenceTransformers parity

Sting 0.1.0 targets SentenceTransformers 6.1.0 inference behavior for a supported
subset of modules and utilities. It is an Elixir API over Bumblebee, Axon, and Nx,
not a replacement for the full Python package. Python is a test dependency only.
What parity means
Generated-checkpoint tests save tiny Python models, load those same weights in
Sting, feed the same inputs to both implementations, and compare outputs within
explicit floating-point tolerances. Other tests compare utility outputs directly.
The suite pins the SentenceTransformers version and reports Python, Torch, Elixir,
OTP, Nx backend, and Elixir dependency versions.
Passing these cases establishes agreement for the tested paths. It does not
establish compatibility with every checkpoint, architecture, input shape, dtype,
backend, or future SentenceTransformers version. Release validation uses
Nx.BinaryBackend; accelerated backends require their own validation.
Coverage
	Feature	Evidence	Scope
	Dense Transformer pipelines	Python-generated checkpoints	Pooling, Dense, Normalize, LayerNorm, inference-only Dropout
	Pooling	Python comparisons	CLS, max, mean, mean-sqrt-length, weighted mean, last-token; padding and fully masked cases
	Dense activations	Python comparisons	Identity, Tanh, ReLU, GELU, SiLU, Sigmoid, Mish, LeakyReLU
	Prompts and sequence limits	Python-generated checkpoints and local regressions	Saved/default/named/custom prompts, prompt exclusion, truncation, compiled padding
	Dense layer fusion	Python comparisons	Consecutive bias-free linear layers; refusal of biased or activated layers
	Sparse encoders	Python comparisons	MLMTransformer + SpladePooling and SparseStaticEmbedding; dot similarity and search
	Multi-vector encoders	Generated Python MultiVectorEncoder	Token projection, Normalize, one mask, final hierarchical pooling, query/document prompts and limits
	Late-interaction scoring	Python comparisons and local regressions	MaxSim/MeanMaxSim, variable lengths, masked padding, fully masked documents
	Similarity	Python utility comparisons	Cosine, dot, negative Euclidean/Manhattan distance, pairwise variants, pairwise angle
	Quantization	Python comparisons	Binary/unsigned binary and int8 for tested shapes and calibration; Hamming results checked against Python bit operations
	Search and mining	Python utility comparisons	Chunked top-k, paraphrase mining, communities, embedding-level hard negatives with tested margins/ranges
	StaticEmbedding / WeightedLayerPooling	Local fixture tests	Implemented, without Python parity coverage
	Matryoshka truncation	Local behavior tests	Slicing and optional renormalization, without Python parity coverage
	Causal-model pooling fallback	Local configuration tests	Last-token selection for recognized causal architectures; not end-to-end parity
	Cross encoding	Bumblebee delegation	No SentenceTransformers comparison coverage

Evidence lives in
dense and utility comparisons,
sparse comparisons,
multi-vector comparisons,
and mining comparisons.
The source checkout also contains local regressions in test/sting_test.exs,
test/sting/dense_edge_test.exs, and test/sting/utilities_test.exs.
API and behavior differences
Encoding
	Dense and sparse servings return %{embedding: tensor} for one string and a
list of those maps for a list of strings. Stack their :embedding values with
Nx.stack/1 before passing them to matrix-based retrieval utilities.
	Multi-vector encoding returns a {tokens, dimensions} tensor for one string
or a list of token tensors for multiple strings. MaxSim returns a
{query_count, document_count} score matrix.
	Sparse encodings occupy dense Nx vocabulary tensors. Zeros do not imply sparse
storage or sparse-kernel acceleration.
	Base-model support follows Bumblebee. Unsupported modules are errors;
arbitrary Python modules, training, fine-tuning, multimodal inputs, and
ONNX/OpenVINO exports are outside this release.
	HierarchicalTokenPooling must be the final module and uses host-side clustering.
Multiple MultiVectorMask modules are rejected. Scoring-mask removal of every
token during encoding raises an error; explicitly masked scoring tensors are
supported and tested separately.

Prompts and padding
Use Sting.load_tokenizer/2 and Sting.text_embedding/3 rather than bypassing them
with Bumblebee helpers when saved prompts or limits matter. Query helpers prefer
the "query" prompt; corpus helpers try "document", "passage", then "corpus".
Both otherwise use the saved default. An explicit prompt option takes precedence;
prompt: false disables the saved prefix.
Saved maximum sequence length controls truncation. Compilation buckets only add
padding, except that their largest size also caps truncation. :max_seq_length
is an explicit serving override. Compilation and dynamic tokenization preserve
special-token processing, including EOS-only padding tokenizers.
Retrieval and quantization
	Mining operates on already-computed embeddings and returns IDs/scores. It does
not implement Python Dataset output, text/model orchestration, FAISS search,
cross-encoder rescoring, or multiprocess mining.
	Hard-negative mining expects one positive vector per query and excludes every
vector-equal corpus entry by default. Text identity is not available at this
boundary. Filtering applies to the ranked candidate window.
	BinaryBackend search ties prefer lower corpus IDs. Other Nx backends and
Python/Torch can choose different members at an equal-score top-k cutoff.
	Chunk sizes bound score blocks, not total corpus storage or returned results.
Community extraction and hierarchical clustering still perform host work.
	Binary quantization pads each last dimension to a multiple of eight. Python
comparisons include a 12-dimensional input that requires padding. Int8
supports explicit per-dimension ranges or calibration
embeddings; reusing calibration is the caller's responsibility.

Reproduce the comparisons
From the repository root:
mix deps.get
python3 -m venv .venv
.venv/bin/pip install sentence-transformers==6.1.0 torch numpy datasets
STING_PYTHON="$PWD/.venv/bin/python" mix test --exclude network

To include public Hugging Face checkpoints:
STING_PYTHON="$PWD/.venv/bin/python" mix test

An incompatible Python environment fails with setup instructions. uv is also
supported when STING_PYTHON is unset. The Python parity CI job installs the
pinned SentenceTransformers version and runs local checkpoint comparisons.
Network tests are a separate release check because they depend on external
model availability. Keep the printed version information with parity results;
Torch and other Python dependencies are reported rather than fully locked.


  

    Releasing Sting

The initial release target is 0.1.0. Preparing a package and documentation is a
local operation; publishing to Hex and creating a public GitHub release are
separate maintainer actions.
Validate the candidate
Use released dependencies, not a sibling Bumblebee checkout:
unset BUMBLEBEE_PATH
mix deps.get
mix hex.outdated --all
mix format --check-formatted
mix format --check-formatted bench/*.exs
mix compile --warnings-as-errors
STING_PYTHON=/absolute/path/to/venv/bin/python mix test
mix docs --warnings-as-errors
mix hex.build

The Python environment must contain sentence-transformers==6.1.0, torch,
numpy, and datasets. See the parity guide.
Check CI for both supported runtime lanes. Local validation on a newer Elixir
runtime does not establish support for the minimum version.
Inspect the artifacts
	Confirm the version in mix.exs and installation example agree.
	Replace the changelog's Unreleased label with the actual release date.
	Open doc/index.html and check the README, parity guide, API navigation, and
source-link targets. Before tagging, verify their shape; after pushing the
corresponding v0.1.0 tag, verify that the links resolve.
	Check source links without GitHub authentication. If the repository remains
private, choose a public source location or remove public-source links before
publishing. The release tag must exist remotely for versioned links to work.
	Inspect mix hex.build output: runtime requirements must include Bumblebee,
Axon, Nx, Tokenizers, Safetensors, and Jason. BUMBLEBEE_PATH must be unset so
Bumblebee is a Hex requirement.
	The package includes lib, mix.exs, README, changelog, license, and guides.
It excludes tests, benchmarks, build output, development dependencies, and
local environments. Hex consumers resolve the declared version constraints;
the repository lockfile is not shipped as a consumer dependency lock.
	Build the unpacked package in production mode, or add it to a clean consumer
project, to verify it compiles without development/test dependencies.

For an isolated production build:
unset BUMBLEBEE_PATH
release_dir=$(mktemp -d)
mix hex.build --unpack --output "$release_dir/package"
cd "$release_dir/package"
MIX_ENV=prod mix deps.get --only prod
MIX_ENV=prod mix compile --warnings-as-errors

Publish
Once the candidate is approved, commit the release metadata, create the matching
version tag, and push the release commit and tag. Publish the reviewed package
with mix hex.publish using the maintainer's Hex account; this also builds and
publishes ExDoc documentation. Create GitHub release notes from the changelog.
Verify installation from Hex in a fresh project after publication. See the
Hex publishing guide for account setup and the
publication/reversion window. Package-name availability is not a reservation;
confirm it at publication time.


  

    Changelog

0.1.0 — Unreleased
Initial release candidate.
	Load supported SentenceTransformers module pipelines from Hugging Face or local checkpoints.
	Encode dense, SPLADE/static sparse, and multi-vector representations through Nx and Bumblebee.
	Preserve saved prompts and sequence limits, with runtime prompt overrides and compilation buckets.
	Provide chunked search, embedding-level mining, similarity, quantization, and Matryoshka truncation utilities.
	Compare supported inference paths against SentenceTransformers 6.1.0 using generated checkpoints and public-model integration tests.

See the parity guide for the tested subset,
API differences, and initial-release limitations.
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SentenceTransformers pipelines in Elixir on top of Bumblebee, Axon, and Nx.
Sting supports a subset of Python's sentence-transformers inference modules
by parsing modules.json and downloading component files on demand
(e.g. 1_Pooling/config.json, 2_Dense/model.safetensors).
Quick start
{:ok, model_info} = Sting.load_model({:hf, "sentence-transformers/all-MiniLM-L6-v2"})
{:ok, tokenizer} = Sting.load_tokenizer({:hf, "sentence-transformers/all-MiniLM-L6-v2"})

serving = Sting.text_embedding(model_info, tokenizer)
Nx.Serving.run(serving, "Hello world")
#=> %{embedding: #Nx.Tensor<f32[384] ...>}
text_embedding/3 uses a saved default prompt and saved maximum sequence
length when the caller does not override them.
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    Functions
  


    
      
        community_detection(embeddings, opts \\ [])

      


        Finds non-overlapping cosine-similarity communities in embeddings.



    


    
      
        cos_sim(a, b)

      


        Computes the cosine similarity matrix between two tensors using Sting.Similarity.cos_sim/2.



    


    
      
        cross_encoding(model_info, tokenizer, opts \\ [])

      


        Builds a cross encoding serving using Bumblebee.Text.cross_encoding/3.



    


    
      
        dot_score(a, b)

      


        Computes the dot product similarity matrix between two tensors using Sting.Similarity.dot_score/2.



    


    
      
        encode_corpus(model_info, tokenizer, corpus, opts \\ [])

      


        Encodes corpus/document text using the first available saved prompt named
"document", "passage", or "corpus".



    


    
      
        encode_queries(model_info, tokenizer, queries, opts \\ [])

      


        Encodes query text using the saved "query" prompt when available.



    


    
      
        euclidean_sim(a, b)

      


        Computes Euclidean similarity using Sting.Similarity.euclidean_sim/2.



    


    
      
        hamming_distance(a, b)

      


        Computes Hamming distance between two binary/ubinary tensors using Sting.Quantization.hamming_distance/2.



    


    
      
        infer_fallback_pooling_mode(repository, model_info)

      


        Infers fallback pooling mode when modules.json is missing.
Returns "last" for causal-LM architectures, and "mean" otherwise.



    


    
      
        load_config(repository, opts \\ [])

      


        Loads root prompt metadata and the first module's saved token limit independently.



    


    
      
        load_embedding_head(model_or_repo, repo_or_model, opts \\ [])

      


        Loads only the SentenceTransformers embedding head and attaches it to an existing model_info.



    


    
      
        load_head(model_or_repo, repo_or_model, opts \\ [])

      


        Alias for load_embedding_head/3.



    


    
      
        load_model(repository, opts \\ [])

      


        Loads a SentenceTransformers model from a repository.



    


    
      
        load_tokenizer(repository, opts \\ [])

      


        Loads the tokenizer for the first module in a SentenceTransformers pipeline,
or the repository root when modules.json is absent.



    


    
      
        manhattan_sim(a, b)

      


        Computes Manhattan similarity using Sting.Similarity.manhattan_sim/2.



    


    
      
        mine_hard_negatives(queries, positives, corpus, opts \\ [])

      


        Selects hard negatives for query/positive pairs from corpus embeddings.



    


    
      
        pairwise_angle_sim(a, b)

      


        Computes pairwise angle similarity using Sting.Similarity.pairwise_angle_sim/2.



    


    
      
        pairwise_cos_sim(a, b)

      


        Computes pairwise cosine similarity using Sting.Similarity.pairwise_cos_sim/2.



    


    
      
        pairwise_dot_score(a, b)

      


        Computes pairwise dot product using Sting.Similarity.pairwise_dot_score/2.



    


    
      
        pairwise_euclidean_sim(a, b)

      


        Computes pairwise Euclidean similarity using Sting.Similarity.pairwise_euclidean_sim/2.



    


    
      
        pairwise_manhattan_sim(a, b)

      


        Computes pairwise Manhattan similarity using Sting.Similarity.pairwise_manhattan_sim/2.



    


    
      
        paraphrase_mining(embeddings, opts \\ [])

      


        Finds the highest-scoring unique pairs of already-computed embeddings.



    


    
      
        quantize(embeddings, precision, opts \\ [])

      


        Quantizes embeddings to :binary, :ubinary, or :int8 using Sting.Quantization.quantize/3.



    


    
      
        semantic_search(queries, corpus, opts \\ [])

      


        Performs semantic search between query embeddings and corpus embeddings using Sting.Search.semantic_search/3.



    


    
      
        text_embedding(model_info, tokenizer, opts \\ [])

      


        Builds a text embedding serving that returns %{embedding: tensor} for one
input and a list of those maps for a list of inputs. Set
return_tokenized: true to also return each input's tokenized
%{"input_ids" => tensor, "attention_mask" => tensor}.



    


    
      
        truncate_embeddings(embeddings, truncate_dim, opts \\ [])

      


        Truncates embeddings along the last dimension to truncate_dim (Matryoshka representation).
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          @type repository() :: Bumblebee.repository()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      community_detection(embeddings, opts \\ [])



        
          
        

    

  


  

Finds non-overlapping cosine-similarity communities in embeddings.

  



  
    
      
    
    
      cos_sim(a, b)



        
          
        

    

  


  

Computes the cosine similarity matrix between two tensors using Sting.Similarity.cos_sim/2.

  



    

  
    
      
    
    
      cross_encoding(model_info, tokenizer, opts \\ [])



        
          
        

    

  


  

Builds a cross encoding serving using Bumblebee.Text.cross_encoding/3.

  



  
    
      
    
    
      dot_score(a, b)



        
          
        

    

  


  

Computes the dot product similarity matrix between two tensors using Sting.Similarity.dot_score/2.

  



    

  
    
      
    
    
      encode_corpus(model_info, tokenizer, corpus, opts \\ [])



        
          
        

    

  


  

Encodes corpus/document text using the first available saved prompt named
"document", "passage", or "corpus".
If none of those aliases are configured, it falls back to the saved default
prompt (if any).
Explicit :prompt or :prompt_name options take precedence. Returns the
same %{embedding: tensor} result shape as text_embedding/3.

  



    

  
    
      
    
    
      encode_queries(model_info, tokenizer, queries, opts \\ [])



        
          
        

    

  


  

Encodes query text using the saved "query" prompt when available.
This is a convenience wrapper around text_embedding/3. If no "query"
prompt is configured, it falls back to the saved default prompt (if any).
Explicit :prompt or :prompt_name options take precedence. Returns the
same %{embedding: tensor} result shape as text_embedding/3.

  



  
    
      
    
    
      euclidean_sim(a, b)



        
          
        

    

  


  

Computes Euclidean similarity using Sting.Similarity.euclidean_sim/2.

  



  
    
      
    
    
      hamming_distance(a, b)



        
          
        

    

  


  

Computes Hamming distance between two binary/ubinary tensors using Sting.Quantization.hamming_distance/2.

  



  
    
      
    
    
      infer_fallback_pooling_mode(repository, model_info)



        
          
        

    

  


  

Infers fallback pooling mode when modules.json is missing.
Returns "last" for causal-LM architectures, and "mean" otherwise.

  



    

  
    
      
    
    
      load_config(repository, opts \\ [])



        
          
        

    

  


  

Loads root prompt metadata and the first module's saved token limit independently.

  



    

  
    
      
    
    
      load_embedding_head(model_or_repo, repo_or_model, opts \\ [])



        
          
        

    

  


  

Loads only the SentenceTransformers embedding head and attaches it to an existing model_info.
Supports piping directly from Bumblebee.load_model/2:
{:ok, model_info} =
  Bumblebee.load_model(repo, architecture: :base)
  |> Sting.load_embedding_head(repo)

  



    

  
    
      
    
    
      load_head(model_or_repo, repo_or_model, opts \\ [])



        
          
        

    

  


  

Alias for load_embedding_head/3.

  



    

  
    
      
    
    
      load_model(repository, opts \\ [])



        
          
        

    

  


  

      

          @spec load_model(repository(), keyword()) :: {:ok, map()} | {:error, String.t()}


      


Loads a SentenceTransformers model from a repository.
If modules.json is present in the repository, Sting parses the module pipeline,
loads the underlying base model, and stacks the declared modules (pooling, dense
projections, normalization, etc.) on top.
If modules.json is not present, it applies fallback pooling: :last for
causal language models and :mean for other model families.
Options
	:fuse_dense - whether to pre-multiply consecutive linear projection layers
without bias into a single projection layer. Defaults to false

	:type - the numerical precision or Axon mixed precision policy

	:backend - the Nx backend to allocate parameters on

	:safetensors_reader - function used to read .safetensors files



  



    

  
    
      
    
    
      load_tokenizer(repository, opts \\ [])



        
          
        

    

  


  

Loads the tokenizer for the first module in a SentenceTransformers pipeline,
or the repository root when modules.json is absent.

  



  
    
      
    
    
      manhattan_sim(a, b)



        
          
        

    

  


  

Computes Manhattan similarity using Sting.Similarity.manhattan_sim/2.

  



    

  
    
      
    
    
      mine_hard_negatives(queries, positives, corpus, opts \\ [])



        
          
        

    

  


  

Selects hard negatives for query/positive pairs from corpus embeddings.

  



  
    
      
    
    
      pairwise_angle_sim(a, b)



        
          
        

    

  


  

Computes pairwise angle similarity using Sting.Similarity.pairwise_angle_sim/2.

  



  
    
      
    
    
      pairwise_cos_sim(a, b)



        
          
        

    

  


  

Computes pairwise cosine similarity using Sting.Similarity.pairwise_cos_sim/2.

  



  
    
      
    
    
      pairwise_dot_score(a, b)



        
          
        

    

  


  

Computes pairwise dot product using Sting.Similarity.pairwise_dot_score/2.

  



  
    
      
    
    
      pairwise_euclidean_sim(a, b)



        
          
        

    

  


  

Computes pairwise Euclidean similarity using Sting.Similarity.pairwise_euclidean_sim/2.

  



  
    
      
    
    
      pairwise_manhattan_sim(a, b)



        
          
        

    

  


  

Computes pairwise Manhattan similarity using Sting.Similarity.pairwise_manhattan_sim/2.

  



    

  
    
      
    
    
      paraphrase_mining(embeddings, opts \\ [])



        
          
        

    

  


  

Finds the highest-scoring unique pairs of already-computed embeddings.

  



    

  
    
      
    
    
      quantize(embeddings, precision, opts \\ [])



        
          
        

    

  


  

Quantizes embeddings to :binary, :ubinary, or :int8 using Sting.Quantization.quantize/3.

  



    

  
    
      
    
    
      semantic_search(queries, corpus, opts \\ [])



        
          
        

    

  


  

Performs semantic search between query embeddings and corpus embeddings using Sting.Search.semantic_search/3.

  



    

  
    
      
    
    
      text_embedding(model_info, tokenizer, opts \\ [])



        
          
        

    

  


  

Builds a text embedding serving that returns %{embedding: tensor} for one
input and a list of those maps for a list of inputs. Set
return_tokenized: true to also return each input's tokenized
%{"input_ids" => tensor, "attention_mask" => tensor}.
This mirrors Bumblebee.Text.text_embedding/3 and additionally supports
SentenceTransformers models configured with include_prompt: false. In those
cases the prompt prefix is tokenized separately and a prompt_length input is
passed to the model so that prompt tokens are excluded from pooling.
Options
	:prompt - a custom prompt string to prepend to every input. It takes
precedence over the saved default prompt. Pass false or nil to
disable prompt use.

	:max_seq_length - overrides the saved token limit. Compilation bucket
sizes control padding; they do not increase this limit. Smaller buckets
cap it at the largest available bucket.

	:prompt_name - a saved prompt name from
config_sentence_transformers.json. It cannot be combined with
:prompt; pass false to disable prompt use. With neither
option, the saved default prompt is used.

	:output_attribute - model output key to embed. Defaults to
:pooled_state.

	:output_pool - optional :cls_token_pooling, :mean_pooling, or
:last_token_pooling for rank-3 outputs. Defaults to nil.

	:embedding_processor - optional :l2_norm. Defaults to nil.

	:return_tokenized - includes tokenized inputs in each result map.
Defaults to false.

	:compile, :defn_options, :preallocate_params - serving execution
options. A compile sequence length sets a padding bucket and caps the
effective saved or requested maximum sequence length.



  



    

  
    
      
    
    
      truncate_embeddings(embeddings, truncate_dim, opts \\ [])



        
          
        

    

  


  

Truncates embeddings along the last dimension to truncate_dim (Matryoshka representation).
Options
	:normalize - whether to re-apply L2 normalization after truncation.
Defaults to false.


  


        

      


  

    
Sting.MultiVector 
    



      
ColBERT-style token embeddings and late-interaction scoring.
A multi-vector embedding is a rank-2 tensor, one row per token. Query and
document encodings deliberately remain separate because checkpoints can use
different prompts and scoring masks for each side. MaxSim processes batches
of at most 32 inputs and token chunks of at most 128 tokens; callers can
still provide longer representations.

      


      
        Summary


  
    Types
  


    
      
        embedding()

      


    


    
      
        repository()

      


    





  
    Functions
  


    
      
        encode_document(model_info, tokenizer, inputs, opts \\ [])

      


        Encodes document text into a rank-2 token matrix, or a list of matrices for
a list of inputs. The saved document, passage, or corpus prompt is used
unless :prompt or :prompt_name overrides it.



    


    
      
        encode_query(model_info, tokenizer, inputs, opts \\ [])

      


        Encodes query text into a rank-2 token matrix, or a list of matrices for a
list of inputs. The saved query prompt is used unless :prompt or
:prompt_name overrides it.



    


    
      
        hierarchical_token_pool(embeddings, pool_factor, opts \\ [])

      


        Applies HierarchicalTokenPooling to a token matrix or list of token matrices.



    


    
      
        load_model(repository, opts \\ [])

      


        Loads a text multi-vector checkpoint.



    


    
      
        maxsim(queries, documents)

      


        Computes all-pairs MaxSim scores.



    


    
      
        mean_maxsim(queries, documents)

      


        Computes all-pairs MaxSim scores divided by active query-token count.



    


    
      
        similarity(queries, documents, opts \\ [])

      


        Computes MaxSim or MeanMaxSim selected by :similarity_fn_name.



    


    
      
        token_embedding(model_info, tokenizer, opts \\ [])

      


        Builds a serving that returns rectangular token embeddings before the scoring
mask is applied. Each result map uses %{embedding: rank_2_tensor} and
includes :tokenized when requested. Prefer encode_query/4 or
encode_document/4 for variable-length public token matrices.



    





      


      
        Types


        


  
    
      
    
    
      embedding()



        
          
        

    

  


  

      

          @type embedding() ::
  Nx.Tensor.t() | %{optional(:mask) => Nx.Tensor.t(), embedding: Nx.Tensor.t()}


      



  



  
    
      
    
    
      repository()



        
          
        

    

  


  

      

          @type repository() :: Bumblebee.repository()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      encode_document(model_info, tokenizer, inputs, opts \\ [])



        
          
        

    

  


  

      

          @spec encode_document(
  map(),
  Bumblebee.Tokenizer.t(),
  String.t() | [String.t()],
  keyword()
) ::
  Nx.Tensor.t() | [Nx.Tensor.t()]


      


Encodes document text into a rank-2 token matrix, or a list of matrices for
a list of inputs. The saved document, passage, or corpus prompt is used
unless :prompt or :prompt_name overrides it.

  



    

  
    
      
    
    
      encode_query(model_info, tokenizer, inputs, opts \\ [])



        
          
        

    

  


  

      

          @spec encode_query(
  map(),
  Bumblebee.Tokenizer.t(),
  String.t() | [String.t()],
  keyword()
) ::
  Nx.Tensor.t() | [Nx.Tensor.t()]


      


Encodes query text into a rank-2 token matrix, or a list of matrices for a
list of inputs. The saved query prompt is used unless :prompt or
:prompt_name overrides it.

  



    

  
    
      
    
    
      hierarchical_token_pool(embeddings, pool_factor, opts \\ [])



        
          
        

    

  


  

      

          @spec hierarchical_token_pool(Nx.Tensor.t() | [Nx.Tensor.t()], number(), keyword()) ::
  Nx.Tensor.t() | [Nx.Tensor.t()]


      


Applies HierarchicalTokenPooling to a token matrix or list of token matrices.
This follows SentenceTransformers' saved-module behavior: leading
:num_protected_tokens stay untouched and the remaining L2-normalized rows
are clustered with Ward linkage on cosine distance before each cluster is
replaced by its mean.

  



    

  
    
      
    
    
      load_model(repository, opts \\ [])



        
          
        

    

  


  

      

          @spec load_model(repository(), keyword()) :: {:ok, map()} | {:error, String.t()}


      


Loads a text multi-vector checkpoint.
The base transformer and its token-level Dense/Normalize modules are
built from the saved module manifest. MultiVectorMask configuration is
retained on the returned model info and applied by encode_query/4 and
encode_document/4. Checkpoints may contain at most one mask module and
optional final HierarchicalTokenPooling; multiple masks or other pooling
orders are rejected.

  



  
    
      
    
    
      maxsim(queries, documents)



        
          
        

    

  


  

      

          @spec maxsim(
  embedding() | [embedding()] | Nx.Tensor.t(),
  embedding() | [embedding()] | Nx.Tensor.t()
) ::
  Nx.Tensor.t()


      


Computes all-pairs MaxSim scores.
Each input may be a rank-2 token matrix, a rank-3 padded batch, or a list of
rank-2 matrices. Padded batches may be supplied as %{embedding: tensor, mask: mask}; masked query tokens contribute zero and masked document tokens
are excluded from each maximum.

  



  
    
      
    
    
      mean_maxsim(queries, documents)



        
          
        

    

  


  

      

          @spec mean_maxsim(
  embedding() | [embedding()] | Nx.Tensor.t(),
  embedding() | [embedding()] | Nx.Tensor.t()
) :: Nx.Tensor.t()


      


Computes all-pairs MaxSim scores divided by active query-token count.

  



    

  
    
      
    
    
      similarity(queries, documents, opts \\ [])



        
          
        

    

  


  

      

          @spec similarity(
  embedding() | [embedding()] | Nx.Tensor.t(),
  embedding() | [embedding()] | Nx.Tensor.t(),
  keyword()
) :: Nx.Tensor.t()


      


Computes MaxSim or MeanMaxSim selected by :similarity_fn_name.

  



    

  
    
      
    
    
      token_embedding(model_info, tokenizer, opts \\ [])



        
          
        

    

  


  

      

          @spec token_embedding(map(), Bumblebee.Tokenizer.t(), keyword()) :: Nx.Serving.t()


      


Builds a serving that returns rectangular token embeddings before the scoring
mask is applied. Each result map uses %{embedding: rank_2_tensor} and
includes :tokenized when requested. Prefer encode_query/4 or
encode_document/4 for variable-length public token matrices.

  


        

      


  

    
Sting.Sparse 
    



      
Loading and model construction for SentenceTransformers sparse encoders.
The supported pipeline is an MLM transformer followed by SpladePooling, or
a SparseStaticEmbedding lookup table. SPLADE applies log1p(relu(logits))
token-wise and then pools each vocabulary dimension with :max or :sum.
Sparse vectors remain unnormalized vocabulary-space tensors; use dot-product
similarity for retrieval.

      


      
        Summary


  
    Types
  


    
      
        repository()

      


    





  
    Functions
  


    
      
        encode(model_info, tokenizer, input, opts \\ [])

      


        Encodes one text or a list of texts with a sparse embedding serving. Returns
one %{embedding: rank_1_tensor} map or a list of maps.



    


    
      
        load_model(repository, opts \\ [])

      


        Loads an MLMTransformer or SparseStaticEmbedding sparse pipeline. These are
the supported sparse base modules; other saved module types return an error.



    


    
      
        load_tokenizer(repository, opts \\ [])

      


        Loads the tokenizer used by the first sparse pipeline module.



    


    
      
        semantic_search(queries, corpus, opts \\ [])

      


        Returns the highest dot-product matches for each sparse query vector.



    


    
      
        similarity(left, right)

      


        Computes sparse-vector dot-product similarities.



    


    
      
        text_embedding(model_info, tokenizer, opts \\ [])

      


        Builds a serving that returns unnormalized sparse vocabulary vectors in
%{embedding: tensor} result maps.



    





      


      
        Types


        


  
    
      
    
    
      repository()



        
          
        

    

  


  

      

          @type repository() :: Bumblebee.repository()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      encode(model_info, tokenizer, input, opts \\ [])



        
          
        

    

  


  

Encodes one text or a list of texts with a sparse embedding serving. Returns
one %{embedding: rank_1_tensor} map or a list of maps.

  



    

  
    
      
    
    
      load_model(repository, opts \\ [])



        
          
        

    

  


  

      

          @spec load_model(repository(), keyword()) :: {:ok, map()} | {:error, String.t()}


      


Loads an MLMTransformer or SparseStaticEmbedding sparse pipeline. These are
the supported sparse base modules; other saved module types return an error.

  



    

  
    
      
    
    
      load_tokenizer(repository, opts \\ [])



        
          
        

    

  


  

      

          @spec load_tokenizer(repository(), keyword()) :: {:ok, term()} | {:error, String.t()}


      


Loads the tokenizer used by the first sparse pipeline module.

  



    

  
    
      
    
    
      semantic_search(queries, corpus, opts \\ [])



        
          
        

    

  


  

Returns the highest dot-product matches for each sparse query vector.

  



  
    
      
    
    
      similarity(left, right)



        
          
        

    

  


  

Computes sparse-vector dot-product similarities.

  



    

  
    
      
    
    
      text_embedding(model_info, tokenizer, opts \\ [])



        
          
        

    

  


  

Builds a serving that returns unnormalized sparse vocabulary vectors in
%{embedding: tensor} result maps.

  


        

      


  

    
Sting.Mining 
    



      
Embedding-level retrieval mining utilities aligned with SentenceTransformers.
The functions accept already-computed embeddings. This keeps retrieval and
mining independent of a particular encoder while preserving the selection
rules used by SentenceTransformers' utility functions.

      


      
        Summary


  
    Functions
  


    
      
        community_detection(embeddings, opts \\ [])

      


        Finds non-overlapping cosine-similarity communities in embeddings.



    


    
      
        mine_hard_negatives(query_embeddings, positive_embeddings, corpus_embeddings, opts \\ [])

      


        Mines hard negatives from embedding-level query, positive, and corpus inputs.



    


    
      
        paraphrase_mining(embeddings, opts \\ [])

      


        Finds the highest-scoring unique pairs of embeddings.



    





      


      
        Functions


        


    

  
    
      
    
    
      community_detection(embeddings, opts \\ [])



        
          
        

    

  


  

Finds non-overlapping cosine-similarity communities in embeddings.
Communities are ordered by decreasing size, and each community starts with
its central (highest-scoring) embedding, matching SentenceTransformers.
:threshold defaults to 0.75, :min_community_size to 10, and
:batch_size to 1_024.

  



    

  
    
      
    
    
      mine_hard_negatives(query_embeddings, positive_embeddings, corpus_embeddings, opts \\ [])



        
          
        

    

  


  

Mines hard negatives from embedding-level query, positive, and corpus inputs.
Each result is %{query_id, positive_id, negative_id, positive_score, negative_score}. Positive corpus entries are excluded by default. The
selection supports SentenceTransformers' :range_min, :range_max,
:min_score, :max_score, :absolute_margin, :relative_margin, and
:sampling_strategy (:top or :random) options. :query_chunk_size
(default 100) and :corpus_chunk_size (default 100_000) bound score
blocks. Vector-equal positives are excluded on the Nx backend before each
block is ranked. :num_negatives defaults to 3; :range_min defaults to
0; :range_max defaults to range_min + num_negatives + 1; and
:sampling_strategy defaults to :top (:random is also supported).

  



    

  
    
      
    
    
      paraphrase_mining(embeddings, opts \\ [])



        
          
        

    

  


  

Finds the highest-scoring unique pairs of embeddings.
Results have the shape [[score, first_id, second_id], ...], ordered by
descending score. :query_chunk_size and :corpus_chunk_size bound the
score matrix sizes; :max_pairs caps the returned pairs and :top_k limits
the candidates considered per query per corpus chunk. Defaults are 100,
10_000, 500_000, and 100 respectively; :score_function defaults to
:cos_sim and also accepts :dot_score, :euclidean_sim, :manhattan_sim,
or a two-argument scoring function.

  


        

      


  

    
Sting.Search 
    



      
Semantic search utilities matching sentence_transformers.util.semantic_search.

      


      
        Summary


  
    Functions
  


    
      
        semantic_search(query_embeddings, corpus_embeddings, opts \\ [])

      


        Performs semantic search between query embeddings and corpus embeddings.



    





      


      
        Functions


        


    

  
    
      
    
    
      semantic_search(query_embeddings, corpus_embeddings, opts \\ [])



        
          
        

    

  


  

Performs semantic search between query embeddings and corpus embeddings.
Returns a list of search results for each query:
[[%{corpus_id: 0, score: 0.95}, ...], ...] sorted in descending order of score.
With Nx.BinaryBackend, equal scores prefer lower corpus IDs. Other backends
follow their Nx.top_k/2 tie-selection behavior; membership at a tied cutoff
may differ.
Options
	:top_k - number of top matches to return per query. Defaults to 10.
	:query_chunk_size - number of queries to score at once. Defaults to 100.
	:corpus_chunk_size - number of corpus embeddings to score at once. Defaults to 10_000.
	:score_function - similarity function to use. Can be :cos_sim (default),
:dot_score, :euclidean_sim, :manhattan_sim, or a custom function fun.(query, corpus).


  


        

      


  

    
Sting.Quantization 
    



      
Embedding quantization utilities mirroring sentence_transformers.util.quantize_embeddings.
Supports binary, unsigned binary bit-packing (:ubinary), and scalar :int8 quantization.

      


      
        Summary


  
    Functions
  


    
      
        hamming_distance(a, b)

      


        Computes the Hamming distance between two ubinary or binary packed tensors.



    


    
      
        quantize(embeddings, precision, opts \\ [])

      


        Quantizes embeddings to a lower precision.



    





      


      
        Functions


        


  
    
      
    
    
      hamming_distance(a, b)



        
          
        

    

  


  

Computes the Hamming distance between two ubinary or binary packed tensors.

  



    

  
    
      
    
    
      quantize(embeddings, precision, opts \\ [])



        
          
        

    

  


  

Quantizes embeddings to a lower precision.
Precisions
	:binary - values > 0 are packed 8-to-a-byte into signed s8 (-128 offset, matching sentence_transformers.util.quantize_embeddings).
	:ubinary - values > 0 are packed 8-to-a-byte into u8 (reduces memory by 32x).
	:int8 - linear scalar quantization mapped to [-128, 127].

Options (for :int8)
	:ranges - optional {min_tensor, max_tensor} tuple specifying dimension ranges.
	:calibration_embeddings - optional tensor to compute quantization ranges from.


  


        

      


  

    
Sting.Similarity 
    



      
Vector similarity and distance functions mirroring sentence_transformers.util.

      


      
        Summary


  
    Functions
  


    
      
        cos_sim(a, b)

      


        Computes the cosine similarity matrix between two 1D or 2D tensors.



    


    
      
        dot_score(a, b)

      


        Computes the dot product similarity matrix between two 1D or 2D tensors.



    


    
      
        euclidean_sim(a, b)

      


        Computes the Euclidean similarity matrix between two tensors.
Returns negative Euclidean distance -dist(a[i], b[j]) so higher values indicate closer vectors.



    


    
      
        manhattan_sim(a, b)

      


        Computes the Manhattan (L1) similarity matrix between two tensors.
Returns negative Manhattan distance -dist(a[i], b[j]) so higher values indicate closer vectors.



    


    
      
        pairwise_angle_sim(x, y)

      


        Computes the absolute normalized angle distance between pairs of tensors x[i] and y[i].



    


    
      
        pairwise_cos_sim(a, b)

      


        Computes the pairwise cosine similarity cos_sim(a[i], b[i]).



    


    
      
        pairwise_dot_score(a, b)

      


        Computes the pairwise dot product dot_score(a[i], b[i]).



    


    
      
        pairwise_euclidean_sim(a, b)

      


        Computes the pairwise Euclidean similarity -dist(a[i], b[i]).



    


    
      
        pairwise_manhattan_sim(a, b)

      


        Computes the pairwise Manhattan similarity -dist(a[i], b[i]).



    





      


      
        Functions


        


  
    
      
    
    
      cos_sim(a, b)



        
          
        

    

  


  

Computes the cosine similarity matrix between two 1D or 2D tensors.
Returns a matrix of shape {num_a, num_b} where result[i, j] is the cosine
similarity between a[i] and b[j].

  



  
    
      
    
    
      dot_score(a, b)



        
          
        

    

  


  

Computes the dot product similarity matrix between two 1D or 2D tensors.
Returns a matrix of shape {num_a, num_b} where result[i, j] is the dot
product between a[i] and b[j].

  



  
    
      
    
    
      euclidean_sim(a, b)



        
          
        

    

  


  

Computes the Euclidean similarity matrix between two tensors.
Returns negative Euclidean distance -dist(a[i], b[j]) so higher values indicate closer vectors.

  



  
    
      
    
    
      manhattan_sim(a, b)



        
          
        

    

  


  

Computes the Manhattan (L1) similarity matrix between two tensors.
Returns negative Manhattan distance -dist(a[i], b[j]) so higher values indicate closer vectors.

  



  
    
      
    
    
      pairwise_angle_sim(x, y)



        
          
        

    

  


  

Computes the absolute normalized angle distance between pairs of tensors x[i] and y[i].
Matches sentence_transformers.util.pairwise_angle_sim.

  



  
    
      
    
    
      pairwise_cos_sim(a, b)



        
          
        

    

  


  

Computes the pairwise cosine similarity cos_sim(a[i], b[i]).

  



  
    
      
    
    
      pairwise_dot_score(a, b)



        
          
        

    

  


  

Computes the pairwise dot product dot_score(a[i], b[i]).

  



  
    
      
    
    
      pairwise_euclidean_sim(a, b)



        
          
        

    

  


  

Computes the pairwise Euclidean similarity -dist(a[i], b[i]).

  



  
    
      
    
    
      pairwise_manhattan_sim(a, b)



        
          
        

    

  


  

Computes the pairwise Manhattan similarity -dist(a[i], b[i]).
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