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    Getting Started

This guide walks you through setting up Milvex and performing basic vector operations.
Prerequisites
	Elixir 1.19 or later
	A running Milvus instance (local or cloud)

Installation
Add milvex to your dependencies in mix.exs:
def deps do
  [
    {:milvex, "~> 0.1.0"}
  ]
end
Then fetch dependencies:
mix deps.get

Connecting to Milvus
Basic Connection
{:ok, conn} = Milvex.Connection.start_link(host: "localhost", port: 19530)
Named Connection
For use throughout your application, start a named connection:
{:ok, _} = Milvex.Connection.start_link([host: "localhost"], name: :milvus)

# Use the named connection
Milvex.search(:milvus, "collection", vectors, vector_field: "embedding")
Under a Supervisor
The recommended approach for production:
defmodule MyApp.Application do
  use Application

  def start(_type, _args) do
    children = [
      {Milvex.Connection, [host: "localhost", port: 19530, name: MyApp.Milvus]}
    ]

    opts = [strategy: :one_for_one, name: MyApp.Supervisor]
    Supervisor.start_link(children, opts)
  end
end
Connection Options
Milvex.Connection.start_link(
  host: "localhost",        # Milvus server hostname
  port: 19530,              # gRPC port (default: 19530, or 443 for SSL)
  database: "default",      # Database name
  user: "root",             # Username (optional)
  password: "milvus",       # Password (optional)
  token: "api_token",       # API token (alternative to user/password)
  ssl: true,                # Enable SSL/TLS
  ssl_options: [],          # SSL options for transport
  timeout: 30_000           # Connection timeout in ms
)
You can also use a URI:
{:ok, config} = Milvex.Config.parse_uri("https://user:pass@milvus.example.com:443/mydb")
{:ok, conn} = Milvex.Connection.start_link(config)
Creating a Collection
Define the Schema
Use the fluent builder API to define your collection schema:
alias Milvex.Schema
alias Milvex.Schema.Field

schema = Schema.build!(
  name: "movies",
  fields: [
    Field.primary_key("id", :int64, auto_id: true),
    Field.varchar("title", 512),
    Field.vector("embedding", 128)
  ],
  enable_dynamic_field: true
)
Create Collection and Index
alias Milvex.Index

# Create the collection
:ok = Milvex.create_collection(conn, "movies", schema)

# Create an HNSW index for vector search
index = Index.hnsw("embedding", :cosine, m: 16, ef_construction: 256)
:ok = Milvex.create_index(conn, "movies", index)

# Load collection into memory for searching
:ok = Milvex.load_collection(conn, "movies")
Inserting Data
Insert data as a list of maps:
{:ok, result} = Milvex.insert(conn, "movies", [
  %{title: "The Matrix", embedding: generate_embedding("The Matrix")},
  %{title: "Inception", embedding: generate_embedding("Inception")}
])

# result.ids contains the auto-generated IDs
IO.inspect(result.ids)
Searching Vectors
Perform similarity search:
query_vector = generate_embedding("science fiction action")

{:ok, results} = Milvex.search(conn, "movies", [query_vector],
  vector_field: "embedding",
  top_k: 10,
  output_fields: ["title"],
  filter: "title like \"The%\""
)

# Access results
for hit <- results.hits do
  IO.puts("#{hit.id}: #{hit.fields["title"]} (score: #{hit.score})")
end
Querying by Expression
Query records using filter expressions:
{:ok, results} = Milvex.query(conn, "movies", "id > 0",
  output_fields: ["id", "title"],
  limit: 100
)
Index Types
Choose the right index for your use case:
# HNSW - best for high recall with good performance
Index.hnsw("field", :cosine, m: 16, ef_construction: 256)

# IVF_FLAT - good balance for medium datasets
Index.ivf_flat("field", :l2, nlist: 1024)

# AUTOINDEX - let Milvus choose optimal settings
Index.autoindex("field", :ip)

# IVF_PQ - memory efficient for large datasets
Index.ivf_pq("field", :l2, nlist: 1024, m: 8, nbits: 8)

# DiskANN - for datasets that don't fit in memory
Index.diskann("field", :l2)
Supported metric types: :l2, :ip, :cosine, :hamming, :jaccard
Using Partitions
Organize data into partitions for efficient querying:
# Create partition
:ok = Milvex.create_partition(conn, "movies", "movies_2024")

# Insert into partition
{:ok, _} = Milvex.insert(conn, "movies", data, partition_name: "movies_2024")

# Search specific partitions
{:ok, _} = Milvex.search(conn, "movies", vectors,
  vector_field: "embedding",
  partition_names: ["movies_2024", "movies_2023"]
)

# Load/release partitions
:ok = Milvex.load_partitions(conn, "movies", ["movies_2024"])
:ok = Milvex.release_partitions(conn, "movies", ["movies_2024"])
Next Steps
	Read the Architecture guide to understand how Milvex works internally
	Learn about Error Handling patterns
	Explore the Milvex module documentation for all available operations



  

    Architecture

This guide explains how Milvex is structured and how data flows through the system.
Module Overview
Milvex (High-level API)
    |
    v
Milvex.Connection (gRPC Channel Manager)
    |
    v
Milvex.RPC (Low-level gRPC Wrapper)
    |
    v
Generated Proto Modules (Milvex.Milvus.Proto.*)
Core Modules
Milvex
The main entry point for all operations. Provides high-level functions for:
	Collection management (create_collection, drop_collection, load_collection)
	Data operations (insert, delete, upsert)
	Search and query (search, query)
	Index management (create_index, drop_index)
	Partition management (create_partition, drop_partition)

All functions have two variants:
	Regular functions return {:ok, result} or {:error, error}
	Bang functions (e.g., insert!) raise on error

Milvex.Connection
A GenStateMachine that manages the gRPC channel lifecycle. Handles:
	Initial connection establishment
	Health monitoring
	Automatic reconnection with exponential backoff

Connection States
:connecting -----> :connected <-----> :reconnecting
    |                  |                    |
    |                  v                    |
    |           (health checks)             |
    |                  |                    |
    +------------------+--------------------+
              (on connection failure)
	:connecting - Initial state, attempting to establish connection
	:connected - Channel active, periodic health checks running
	:reconnecting - Connection lost, attempting to restore with backoff

Reconnection Strategy
Uses exponential backoff with jitter to prevent thundering herd:
delay = min(base_delay * (multiplier ^ retry_count), max_delay)
jittered_delay = delay * (1 + random * jitter_factor)
Milvex.RPC
Low-level wrapper around gRPC calls. Responsibilities:
	Execute gRPC requests against the Milvus server
	Convert Milvus proto Status codes to Splode errors
	Handle gRPC transport errors

Data Layer
Schema Building
Milvex.Schema.build/1
    |
    +-- Milvex.Schema.Field (field definitions)
    |
    v
CollectionSchema proto
The Schema and Schema.Field modules provide a fluent builder API:
Schema.build!(
  name: "collection",
  fields: [
    Field.primary_key("id", :int64),
    Field.vector("embedding", 128)
  ]
)
Data Conversion
Row-oriented data (list of maps)
    |
    v
Milvex.Data.to_field_data/2
    |
    v
Column-oriented FieldData protos
    |
    v
gRPC InsertRequest
Milvex converts Elixir's natural row-oriented data (list of maps) to Milvus's required column-oriented format automatically.
Index Configuration
Index.hnsw("field", :cosine, m: 16, ef_construction: 256)
    |
    v
Validated index params
    |
    v
CreateIndexRequest proto
The Index module provides builders for all Milvus index types with validation.
Result Parsing
gRPC Response
    |
    v
Milvex.SearchResult / Milvex.QueryResult
    |
    v
Structured Elixir data
	SearchResult - Parses similarity search responses with scores
	QueryResult - Parses query responses (no scores)

Both provide access to:
	Matched IDs
	Requested output fields
	Hit scores (search only)

Error Handling
All errors flow through Milvex.Error using Splode:
gRPC Error / Milvus Status / Validation Error
    |
    v
Milvex.Errors.* (typed error structs)
    |
    v
{:error, error} or raised exception
See the Error Handling guide for details.
Generated Proto Files
The lib/milvex/milvus/proto/ directory contains Elixir modules generated from Milvus protobuf definitions. These are internal and rarely used directly.
To regenerate after Milvus proto updates:
cd milvus-proto/proto
protoc --elixir_out=one_file_per_module=true,plugins=grpc:../../lib \
       --elixir_opt=package_prefix=milvex \
       --elixir_opt=include_docs=true *.proto



  

    Error Handling

Milvex uses Splode for structured error handling. All errors are typed and can be pattern matched for precise error handling.
Error Types
Milvex.Errors.Invalid
Validation and input errors. Raised when user-provided data fails validation.
Fields:
	field - The field that failed validation (optional)
	message - Human-readable error message
	code - Error code atom (optional)
	context - Additional context map (optional)

Common causes:
	Invalid configuration parameters
	Schema validation failures
	Missing required fields
	Type mismatches

%Milvex.Errors.Invalid{
  field: :dimension,
  message: "must be a positive integer",
  code: :invalid_dimension
}
Milvex.Errors.Connection
Network and connection errors. Raised when connection to Milvus fails.
Fields:
	reason - Error reason (string or atom)
	host - Target host (optional)
	port - Target port (optional)
	retriable - Whether the operation can be retried (optional)

Common causes:
	Unable to establish gRPC connection
	Connection timeout
	Network unreachable
	Connection lost during operation

%Milvex.Errors.Connection{
  reason: :timeout,
  host: "localhost",
  port: 19530,
  retriable: true
}
Milvex.Errors.Grpc
Server-side errors from Milvus or gRPC layer.
Fields:
	code - Error code (integer or atom)
	message - Error message from server
	details - Additional details map (optional)
	operation - The operation that failed (optional)

Common causes:
	Milvus returns an error status code
	gRPC call fails
	Server-side validation fails
	Operation not permitted

%Milvex.Errors.Grpc{
  code: 1,
  message: "collection not found: movies",
  operation: :search
}
Milvex.Errors.Unknown
Catch-all for unexpected errors.
Fields:
	error - The original error
	stacktrace - Stack trace if available

Pattern Matching on Errors
Use pattern matching to handle specific error types:
case Milvex.search(conn, "movies", vectors, vector_field: "embedding") do
  {:ok, results} ->
    process_results(results)

  {:error, %Milvex.Errors.Connection{retriable: true} = error} ->
    Logger.warning("Connection issue, retrying: #{Exception.message(error)}")
    retry_operation()

  {:error, %Milvex.Errors.Connection{} = error} ->
    Logger.error("Connection failed: #{Exception.message(error)}")
    {:error, :connection_failed}

  {:error, %Milvex.Errors.Grpc{code: code} = error} ->
    Logger.error("Milvus error (#{code}): #{Exception.message(error)}")
    handle_milvus_error(code)

  {:error, %Milvex.Errors.Invalid{field: field} = error} ->
    Logger.error("Validation error on #{field}: #{Exception.message(error)}")
    {:error, :invalid_input}

  {:error, error} ->
    Logger.error("Unexpected error: #{Exception.message(error)}")
    {:error, :unknown}
end
Using Bang Functions
All Milvex operations have bang variants that raise on error:
# Returns {:ok, result} or {:error, error}
{:ok, results} = Milvex.search(conn, "movies", vectors, vector_field: "embedding")

# Raises on error
results = Milvex.search!(conn, "movies", vectors, vector_field: "embedding")
Use bang functions when:
	Errors should halt execution
	In scripts or one-off operations
	When the calling code has a try/rescue block

Use regular functions when:
	You need to handle specific error cases
	Building resilient applications
	Implementing retry logic

Error Messages
All error types implement Exception.message/1:
case Milvex.insert(conn, "movies", data) do
  {:ok, result} ->
    {:ok, result}

  {:error, error} ->
    Logger.error(Exception.message(error))
    {:error, error}
end
Common Error Scenarios
Collection Not Found
case Milvex.search(conn, "nonexistent", vectors, vector_field: "embedding") do
  {:error, %Milvex.Errors.Grpc{message: msg}} when msg =~ "not found" ->
    {:error, :collection_not_found}
  other ->
    other
end
Connection Timeout
case Milvex.Connection.start_link(host: "unreachable.host", timeout: 5000) do
  {:ok, conn} ->
    {:ok, conn}

  {:error, %Milvex.Errors.Connection{reason: :timeout}} ->
    {:error, :connection_timeout}

  {:error, %Milvex.Errors.Connection{reason: reason}} ->
    {:error, {:connection_failed, reason}}
end
Invalid Schema
case Milvex.Schema.build(name: "test", fields: []) do
  {:ok, schema} ->
    {:ok, schema}

  {:error, %Milvex.Errors.Invalid{field: :fields}} ->
    {:error, :no_fields_defined}
end
Retry Strategies
For transient errors, implement retry logic:
defmodule MyApp.Milvus do
  def search_with_retry(conn, collection, vectors, opts, retries \\ 3) do
    case Milvex.search(conn, collection, vectors, opts) do
      {:ok, results} ->
        {:ok, results}

      {:error, %Milvex.Errors.Connection{retriable: true}} when retries > 0 ->
        Process.sleep(1000)
        search_with_retry(conn, collection, vectors, opts, retries - 1)

      {:error, error} ->
        {:error, error}
    end
  end
end
The connection itself handles reconnection automatically with exponential backoff, but application-level retries may be needed for transient operation failures.


  

    Pagination and Streaming

Milvex exposes two pagination shapes. Choose explicitly based on your use case.
Shallow paging — :offset + :limit
Use for paged UI scrolling (page-1, page-2, page-3). Available on
Milvex.search/4, Milvex.hybrid_search/5, and Milvex.query/4. Bounded by
the Milvus server-side hard cap: offset + limit <= 16384 per request.
{:ok, page} =
  Milvex.search(conn, "movies", [embedding],
    vector_field: "embedding",
    top_k: 20,
    offset: 40
  )

{:ok, page} =
  Milvex.query(conn, "movies", "year > 2000",
    output_fields: ["id", "title"],
    limit: 50,
    offset: 100
  )
Going over the cap returns {:error, %Milvex.Errors.Invalid{}} with a clear
message — milvex enforces this client-side, before any RPC round-trip.
Deep streaming — search_stream/4, query_stream/4
Use for full-collection scans, batch processing, ML pipelines. Backed by
Milvus's server-side iterator (no offset, no cap, MVCC-pinned snapshot via
session_ts).
Milvex.search_stream(conn, "movies", embedding,
  vector_field: "embedding",
  filter: "year > 2000",
  batch_size: 1_000
)
|> Stream.take(10_000)
|> Enum.to_list()

Milvex.query_stream(conn, "movies", "year > 2000",
  output_fields: ["id", "title", "year"],
  batch_size: 1_000
)
|> Stream.filter(&(&1["year"] > 2010))
|> Enum.count()
Constraints
Iterator mode supports a single vector only. Multi-vector or named-query
input raises Milvex.Errors.Invalid. Use search/4 with :offset/:top_k
for those cases.
Requires Milvus >= 2.4. Older servers raise on the first batch with a clear
upgrade hint.
Errors
Errors raise from inside the stream — same convention as File.stream!/1,
IO.stream/2, and Postgrex cursors. Wrap Enum.to_list/1 or
Stream.run/1 in a try if you want to recover.
Multiple passes over the same data
Stream.cycle/1, Stream.zip/2, or running the same stream value twice
through Enum.to_list/1 issues independent RPC sequences with different
session_ts pins — and roughly doubles the network traffic. If you need
multiple passes over a single MVCC snapshot, materialize once with
Enum.to_list/1 and then re-iterate the resulting list.
rows =
  Milvex.query_stream(conn, "movies", "year > 2000", batch_size: 1_000)
  |> Enum.to_list()

by_year = Enum.group_by(rows, & &1["year"])
titles = Enum.map(rows, & &1["title"])
Why no hybrid_search_stream
Milvus's server-side iterator does not support sub-requests with reranking.
There is no hybrid_search_stream/5 and no plan to add one. For deep
pagination on hybrid search, narrow the query with stricter filters or batch
the rerank yourself by combining results from multiple search_stream/4
runs.


  

    Milvex

An Elixir client for Milvus, the open-source vector database built for scalable similarity search.
Features
	Full gRPC client with automatic reconnection and health monitoring
	Fluent builders for schemas, indexes, and data

Installation
Add milvex to your dependencies in mix.exs:
def deps do
  [
    {:milvex, "~> 0.4.1"}
  ]
end
Quick Start
Connect to Milvus
# Start a connection
{:ok, conn} = Milvex.Connection.start_link(host: "localhost", port: 19530)

# Or with a named connection
{:ok, _} = Milvex.Connection.start_link([host: "localhost"], name: :milvus)
Start Under a Supervisor
defmodule MyApp.Application do
  use Application

  def start(_type, _args) do
    children = [
      {Milvex.Connection, [host: "localhost", port: 19530, name: MyApp.Milvus]}
    ]

    opts = [strategy: :one_for_one, name: MyApp.Supervisor]
    Supervisor.start_link(children, opts)
  end
end
Then use the named connection throughout your app:
Milvex.search(MyApp.Milvus, "movies", vectors, vector_field: "embedding")
Define a Schema
alias Milvex.Schema
alias Milvex.Schema.Field

schema = Schema.build!(
  name: "movies",
  fields: [
    Field.primary_key("id", :int64, auto_id: true),
    Field.varchar("title", 512),
    Field.vector("embedding", 128)
  ],
  enable_dynamic_field: true
)
Create Collection and Index
alias Milvex.Index

# Create collection
:ok = Milvex.create_collection(conn, "movies", schema)

# Create an HNSW index
index = Index.hnsw("embedding", :cosine, m: 16, ef_construction: 256)
:ok = Milvex.create_index(conn, "movies", index)

# Load collection into memory for search
:ok = Milvex.load_collection(conn, "movies")
Insert Data
# Insert with auto-fetched schema
{:ok, result} = Milvex.insert(conn, "movies", [
  %{title: "The Matrix", embedding: vector_128d()},
  %{title: "Inception", embedding: vector_128d()}
])

# result.ids contains the auto-generated IDs
Search
query_vector = [0.1, 0.2, ...]  # 128-dimensional vector

{:ok, results} = Milvex.search(conn, "movies", [query_vector],
  vector_field: "embedding",
  top_k: 10,
  output_fields: ["title"],
  filter: "title like \"The%\""
)

# Access results
for hit <- results.hits do
  IO.puts("#{hit.id}: #{hit.fields["title"]} (score: #{hit.score})")
end
Query by Expression
{:ok, results} = Milvex.query(conn, "movies", "id > 0",
  output_fields: ["id", "title"],
  limit: 100
)
Connection Configuration
Milvex.Connection.start_link(
  host: "localhost",        # Milvus server hostname
  port: 19530,              # gRPC port (default: 19530, or 443 for SSL)
  database: "default",      # Database name
  user: "root",             # Username (optional)
  password: "milvus",       # Password (optional)
  token: "api_token",       # API token (alternative to user/password)
  ssl: true,                # Enable SSL/TLS
  ssl_options: [],          # SSL options for transport
  timeout: 30_000           # Connection timeout in ms
)

# Or use a URI
{:ok, config} = Milvex.Config.parse_uri("https://user:pass@milvus.example.com:443/mydb")
{:ok, conn} = Milvex.Connection.start_link(config)
Index Types
# HNSW - best for high recall with good performance
Index.hnsw("field", :cosine, m: 16, ef_construction: 256)

# IVF_FLAT - good balance for medium datasets
Index.ivf_flat("field", :l2, nlist: 1024)

# AUTOINDEX - let Milvus choose optimal settings
Index.autoindex("field", :ip)

# IVF_PQ - memory efficient for large datasets
Index.ivf_pq("field", :l2, nlist: 1024, m: 8, nbits: 8)

# DiskANN - for datasets that don't fit in memory
Index.diskann("field", :l2)
Metric types: :l2, :ip, :cosine, :hamming, :jaccard
Partitions
# Create partition
:ok = Milvex.create_partition(conn, "movies", "movies_2024")

# Insert into partition
{:ok, _} = Milvex.insert(conn, "movies", data, partition_name: "movies_2024")

# Search specific partitions
{:ok, _} = Milvex.search(conn, "movies", vectors,
  vector_field: "embedding",
  partition_names: ["movies_2024", "movies_2023"]
)

# Load/release partitions
:ok = Milvex.load_partitions(conn, "movies", ["movies_2024"])
:ok = Milvex.release_partitions(conn, "movies", ["movies_2024"])
Error Handling
All functions return {:ok, result} or {:error, error}. Bang variants (e.g., insert!) raise on error.
case Milvex.search(conn, "movies", vectors, vector_field: "embedding") do
  {:ok, results} -> process_results(results)
  {:error, %Milvex.Errors.Connection{}} -> handle_connection_error()
  {:error, %Milvex.Errors.Grpc{code: code}} -> handle_grpc_error(code)
  {:error, %Milvex.Errors.Invalid{field: field}} -> handle_validation_error(field)
end
Development
Running Tests
# Unit tests
mix test

# Integration tests (requires Docker)
mix test.integration

Regenerating Proto Files
From the milvus-proto/proto directory:
protoc --elixir_out=one_file_per_module=true,plugins=grpc:../../lib \
       --elixir_opt=package_prefix=milvex \
       --elixir_opt=include_docs=true *.proto

License
MIT


  

    Changelog

0.13.0 (2026-06-08)
Features
	add Milvex.OrderBy for query ordering params (a01752e)
	support :order_by option in Milvex.query/4 (69cbd9b)

0.12.0 (2026-05-04)
Features
	add search_stream backed by Milvus search iterator V2 (0290d8d)

0.11.0 (2026-04-30)
Features
	Implements support for partial_updates (2b5a909)

0.10.2 (2026-03-25)
Bug Fixes
	Mint adapter has slightly different errors (3acebf1)

0.10.1 (2026-03-25)
Bug Fixes
	Fix retries for errors that kill-connections (eb37f28)

0.10.0 (2026-03-23)
Features
	Added retry mechanism (5711aeb)

Bug Fixes
	Merging with the app configs (124f4bb)
	Passing the settings correctly (6e69911)

0.9.2 (2026-03-23)
Bug Fixes
	Add bounded error_type to the error telemetries (e5ea579)

0.9.1 (2026-03-23)
Bug Fixes
	Do not RPC call describe_collection if using schemas (f591209)

0.9.0 (2026-03-18)
Features
	add offset, grouping, and misc params to hybrid search (f87208a)
	add offset, grouping, and misc params to vector search (116d8fe)
	Adds support to scalar indexes (b48f2c0)

0.8.0 (2026-03-16)
Features
	Implement filter templates (31700e4)
	Implements Highlighting support (f4f9dbf)

Bug Fixes
	Fixed doctor (cea7f1d)
	Fixed merge (564d70d)

0.7.0 (2026-03-12)
Features
	Adds support to decay ranker (4a0653e)

0.6.0 (2026-03-04)
Features
	Adds Telemetry (ed4840d)

0.5.3 (2026-02-10)
Bug Fixes
	Fix socket leak on Gun Adapter (6c56e73)

0.5.2 (2026-02-02)
Bug Fixes
	Fixes healthcheck (0f03f42)

0.5.1 (2026-01-28)
Features
	Adds is_dynamic option to schema fields (a1fcc2b)
	Adds support to timestampz fields (8ec9106)

Bug Fixes
	Adds text to allowed dynamic fields (ebf346b)

0.5.0 (2026-01-06)
Features
	add BM25 full-text search support (d33c532)

Bug Fixes
	Fixed bm25 validation (805a7a3)
	Fixed multi-vector mapping (f412281)
	Fixed multiple index creation (e9efbd4)
	Fixes sparse-fields creation when its a struct (f900faa)
	Parsing fector array correctly (0d0e663)

0.4.2 (2025-12-19)
Features
	Add support to multi-vectors (b76d4d0)

Bug Fixes
	Fixed cacert config (6af8635)
	Fixed dynamic fields parsing (2df934b)
	Fixed license (6377161)
	Handling unmatched events from gun and allowing adapter change (#7) (0dcc0bb)

0.4.0 (2025-12-17)
Features
	Added support to keyed searches (20b1147)

Bug Fixes
	Auto ID should not filter out passed in ids (f4f9876)
	Improve disconnection handling (1d40643)
	Redacting the GRPC Channel Inspect (66205cf)

0.3.1 (2025-12-08)
Bug Fixes
	Fixed index creation (b68e7a5)

0.3.0 (2025-12-08)
Features
	Adds simple migration and prefix to collections (d313a75)

Bug Fixes
	Fixed credo warning (a496c1b)

0.2.0 (2025-12-04)
Features
	Implements Collection DSL using Spark (96c00ad)
	Integrate collection types into the api (e501145)

0.1.0 (2025-12-04)
Features
	Created Configuration module (92e28f7)
	Created Connection Handler Module (1740c1a)
	Created RPC Wrapper (b0b6f0b)
	Creating Basic Errors (35fcf62)
	Implemented Schema (3bdbadb)
	Implementing Basic Client (11ed41d)
	Implementing data-parsing (153f46d)
	Preparing Release (3bfb593)

Bug Fixes
	Fixed credo and dialyzer errors (7176355)
	Redact sensitive fields from the Milvex.Connection in case of inspection (91f041f)

Continuous Integration
	Added github actions (033fe63)



  

    License


Copyright 2025 Grain

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the “Software”), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.



  

    
Milvex.AnnSearch 
    



      
Represents a single ANN search request for hybrid search.
Supports both vector data (for dense/sparse vector search) and
text data (for BM25 full-text search).
Examples
# Vector search
{:ok, search} = AnnSearch.new("embedding", [[0.1, 0.2, 0.3]],
  limit: 10,
  params: %{nprobe: 10}
)

# Text search (BM25)
{:ok, search} = AnnSearch.new("text_sparse", ["search query"],
  limit: 10
)

      


      
        Summary


  
    Types
  


    
      
        query_data()

      


        Query data - either vectors for dense/sparse search or text strings for BM25.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(anns_field, data, opts \\ [])

      


        Creates a new ANN search request.



    





      


      
        Types


        


  
    
      
    
    
      query_data()



    

  


  

      

          @type query_data() :: [[number()]] | [String.t()]


      


Query data - either vectors for dense/sparse search or text strings for BM25.

  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.AnnSearch{
  anns_field: String.t(),
  data: query_data(),
  expr: String.t() | nil,
  expr_params: map() | nil,
  limit: pos_integer(),
  params: map() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(anns_field, data, opts \\ [])



    

  


  

      

          @spec new(String.t(), query_data(), keyword()) ::
  {:ok, t()} | {:error, Milvex.Errors.Invalid.t()}


      


Creates a new ANN search request.
Parameters
	anns_field - Name of the vector field to search
	data - Query vectors or text strings
	opts - Options (see below)

Options
	:limit - (required) Maximum results for this sub-search
	:params - Search parameters map (e.g., %{nprobe: 10})
	:expr - Filter expression string
	:expr_params - Template parameters map for the filter expression (e.g., %{"min_year" => 2020})

Examples
{:ok, search} = AnnSearch.new("embedding", [[0.1, 0.2]], limit: 10)
{:ok, search} = AnnSearch.new("text_sparse", ["query"], limit: 5)

  


        

      


  

    
Milvex.Collection 
    



      
Declarative DSL for defining Milvus collection schemas.
This module provides a Spark-based DSL for declaring collection schemas
in a declarative, compile-time validated way.
Basic Example
defmodule MyApp.Movies do
  use Milvex.Collection

  collection do
    name "movies"
    description "Movie embeddings collection"

    fields do
      primary_key :id, :int64, auto_id: true
      varchar :title, 512
      scalar :year, :int32
      vector :embedding, 128
    end
  end
end
Field Types
Primary Key
Every collection must have exactly one primary key field:
primary_key :id, :int64                    # Integer primary key
primary_key :id, :int64, auto_id: true     # Auto-generated IDs
primary_key :pk, :varchar, max_length: 64  # String primary key
Vector Fields
Vector fields store embeddings:
vector :embedding, 128                              # Float vector (default)
vector :embedding, 768, type: :float16_vector       # Half-precision
vector :binary_emb, 256, type: :binary_vector       # Binary vector
sparse_vector :sparse_embedding                      # Sparse vector (no dimension)
Varchar Fields
Variable-length string fields:
varchar :title, 256                         # Basic varchar
varchar :description, 1024, nullable: true  # Nullable
varchar :category, 64, default: "general"   # With default
Scalar Fields
Numeric, boolean, and JSON fields:
scalar :count, :int32
scalar :score, :float, nullable: true
scalar :is_active, :bool
scalar :metadata, :json
Array Fields
Arrays of scalar types:
array :tags, :varchar, max_capacity: 100, max_length: 64
array :scores, :float, max_capacity: 10
Converting to Schema
The DSL modules can be converted to the existing Milvex.Schema format
for use with the Milvex client:
schema = Milvex.Collection.to_schema(MyApp.Movies)
Introspection
You can inspect a collection's configuration at runtime:
Milvex.Collection.collection_name(MyApp.Movies)
Milvex.Collection.fields(MyApp.Movies)
Milvex.Collection.primary_key(MyApp.Movies)
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      


      
        Summary


  
    Functions
  


    
      
        collection_name(module)

      


        Returns the collection name for the given module.



    


    
      
        description(module)

      


        Returns the collection description for the given module.



    


    
      
        enable_dynamic_field?(module)

      


        Returns whether dynamic fields are enabled for the collection.



    


    
      
        fields(module)

      


        Returns all field definitions for the given module.



    


    
      
        functions(module)

      


        Returns all function definitions for the given module.



    


    
      
        prefix(module)

      


        Returns the raw prefix configuration for the given module.



    


    
      
        primary_key(module)

      


        Returns the primary key field for the given module.



    


    
      
        scalar_fields(module)

      


        Returns all scalar fields (non-vector, non-array, non-varchar) for the given module.



    


    
      
        to_proto(module)

      


        Converts the collection DSL definition directly to a protobuf CollectionSchema.



    


    
      
        to_schema(module)

      


        Converts the collection DSL definition to a Milvex.Schema struct.



    


    
      
        vector_fields(module)

      


        Returns all vector fields for the given module.



    





      


      
        Functions


        


  
    
      
    
    
      collection_name(module)



    

  


  

      

          @spec collection_name(module()) :: String.t()


      


Returns the collection name for the given module.
If a prefix is configured, it will be prepended to the base name.
Function prefixes are evaluated at call time.

  



  
    
      
    
    
      description(module)



    

  


  

      

          @spec description(module()) :: String.t() | nil


      


Returns the collection description for the given module.

  



  
    
      
    
    
      enable_dynamic_field?(module)



    

  


  

      

          @spec enable_dynamic_field?(module()) :: boolean()


      


Returns whether dynamic fields are enabled for the collection.

  



  
    
      
    
    
      fields(module)



    

  


  

      

          @spec fields(module()) :: [Milvex.Collection.Dsl.Field.t()]


      


Returns all field definitions for the given module.

  



  
    
      
    
    
      functions(module)



    

  


  

      

          @spec functions(module()) :: [Milvex.Collection.Dsl.BM25Function.t()]


      


Returns all function definitions for the given module.

  



  
    
      
    
    
      prefix(module)



    

  


  

      

          @spec prefix(module()) :: String.t() | (-> String.t()) | nil


      


Returns the raw prefix configuration for the given module.
Returns the prefix as configured: a string, a 0-arity function, or nil if not set.
Use collection_name/1 to get the resolved collection name with prefix applied.

  



  
    
      
    
    
      primary_key(module)



    

  


  

      

          @spec primary_key(module()) :: Milvex.Collection.Dsl.Field.t() | nil


      


Returns the primary key field for the given module.

  



  
    
      
    
    
      scalar_fields(module)



    

  


  

      

          @spec scalar_fields(module()) :: [Milvex.Collection.Dsl.Field.t()]


      


Returns all scalar fields (non-vector, non-array, non-varchar) for the given module.
Note: Varchar fields are treated separately in Milvex. Use fields/1 and filter
by type if you need to include them.

  



  
    
      
    
    
      to_proto(module)



    

  


  

      

          @spec to_proto(module()) :: Milvex.Milvus.Proto.Schema.CollectionSchema.t()


      


Converts the collection DSL definition directly to a protobuf CollectionSchema.
This delegates to to_schema/1 and then uses Milvex.Schema.to_proto/1 to ensure
proper handling of struct_array_fields and other special field types.
Example
proto = Milvex.Collection.to_proto(MyApp.Movies)

  



  
    
      
    
    
      to_schema(module)



    

  


  

      

          @spec to_schema(module()) :: Milvex.Schema.t()


      


Converts the collection DSL definition to a Milvex.Schema struct.
This allows using DSL-defined collections with the existing Milvex API.
Example
schema = Milvex.Collection.to_schema(MyApp.Movies)
Milvex.create_collection(conn, schema)

  



  
    
      
    
    
      vector_fields(module)



    

  


  

      

          @spec vector_fields(module()) :: [Milvex.Collection.Dsl.Field.t()]


      


Returns all vector fields for the given module.

  


        

      


  

    
Milvex.Collection.Dsl 
    



      
Spark DSL extension for defining Milvus collection schemas.
This module provides the DSL entities and sections for declaring
collection schemas in a declarative way.
Example
defmodule MyApp.Movies do
  use Milvex.Collection

  collection do
    name "movies"
    description "Movie embeddings collection"
    enable_dynamic_field true

    fields do
      primary_key :id, :int64, auto_id: true
      varchar :title, 512
      scalar :year, :int32
      vector :embedding, 128
    end
  end
end

      


      
        Summary


  
    Functions
  


    
      
        collection(body)

      


    





      


      
        Functions


        


  
    
      
    
    
      collection(body)


        (macro)


    

  


  


  


        

      


  

    
Milvex.Collection.Dsl.BM25Function 
    



      
Struct representing a BM25 function definition in the Milvex Collection DSL.
BM25 functions convert text fields to sparse vector embeddings for full-text search.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Collection.Dsl.BM25Function{
  __spark_metadata__: term(),
  input: atom() | [atom()],
  name: atom(),
  output: atom()
}


      



  


        

      


  

    
Milvex.Collection.Dsl.Field 
    



      
Struct representing a field definition in the Milvex Collection DSL.
This struct is the target for all field entity definitions and contains
all possible field configuration options. Not all options are valid for
all field types - validation is handled by the verifiers.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        array?(arg1)

      


        Returns true if this field is an array field.



    


    
      
        array_of_structs?(arg1)

      


        Returns true if this field is an array of structs field.



    


    
      
        primary_key?(field)

      


        Returns true if this field is a primary key.



    


    
      
        scalar?(arg1)

      


        Returns true if this field is a scalar field.



    


    
      
        sparse_vector?(arg1)

      


        Returns true if this field is a sparse vector field.



    


    
      
        vector?(arg1)

      


        Returns true if this field is a vector field.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Collection.Dsl.Field{
  __spark_metadata__: term(),
  auto_id: boolean(),
  clustering_key: boolean(),
  default: term() | nil,
  description: String.t() | nil,
  dimension: pos_integer() | nil,
  dynamic: boolean(),
  element_type: atom() | nil,
  enable_analyzer: boolean(),
  is_primary_key: term(),
  max_capacity: pos_integer() | nil,
  max_length: pos_integer() | nil,
  name: atom(),
  nullable: boolean(),
  partition_key: boolean(),
  struct_schema: [Milvex.Schema.Field.t()] | nil,
  type: atom() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      array?(arg1)



    

  


  

      

          @spec array?(t()) :: boolean()


      


Returns true if this field is an array field.

  



  
    
      
    
    
      array_of_structs?(arg1)



    

  


  

      

          @spec array_of_structs?(t()) :: boolean()


      


Returns true if this field is an array of structs field.

  



  
    
      
    
    
      primary_key?(field)



    

  


  

      

          @spec primary_key?(t()) :: boolean()


      


Returns true if this field is a primary key.
A field is considered a primary key if it has a non-nil type that is
either :int64 or :varchar and no dimension (distinguishing from vectors).
Primary keys are identified by the entity that created them.

  



  
    
      
    
    
      scalar?(arg1)



    

  


  

      

          @spec scalar?(t()) :: boolean()


      


Returns true if this field is a scalar field.

  



  
    
      
    
    
      sparse_vector?(arg1)



    

  


  

      

          @spec sparse_vector?(t()) :: boolean()


      


Returns true if this field is a sparse vector field.

  



  
    
      
    
    
      vector?(arg1)



    

  


  

      

          @spec vector?(t()) :: boolean()


      


Returns true if this field is a vector field.

  


        

      


  

    
Milvex.Collection.Transformers.DefineStruct 
    



      
Transformer that generates a struct and @type t from the Collection DSL fields.
This makes Collection modules work like Ecto schemas - the field names from the
DSL become struct fields with appropriate types.
Example
defmodule MyApp.Movies do
  use Milvex.Collection

  collection do
    name "movies"
    fields do
      primary_key :id, :int64
      varchar :title, 256
      vector :embedding, 128
    end
  end
end

# Generates:
# @type t :: %MyApp.Movies{id: integer(), title: String.t(), embedding: [float()]}
# defstruct [:id, :title, :embedding]

movie = %MyApp.Movies{id: 1, title: "Inception", embedding: [0.1, 0.2]}

      


      
        Summary


  
    Functions
  


    
      
        after?(_)

      


        Callback implementation for Spark.Dsl.Transformer.after?/1.



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    





      


      
        Functions


        


  
    
      
    
    
      after?(_)



    

  


  

Callback implementation for Spark.Dsl.Transformer.after?/1.

  



  
    
      
    
    
      after_compile?()



    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  


        

      


  

    
Milvex.Collection.Verifiers.RequirePrimaryKey 
    



      
Verifies that exactly one primary key field is defined in the collection.

      




  

    
Milvex.Collection.Verifiers.UniqueFieldNames 
    



      
Verifies that all field names in the collection are unique.

      




  

    
Milvex.Collection.Verifiers.ValidateArrayConfig 
    



      
Verifies that array fields have valid configuration.
Array fields must have:
	A valid element_type
	A positive max_capacity
	max_length if element_type is :varchar
	struct_schema if element_type is :struct


      




  

    
Milvex.Collection.Verifiers.ValidateAutoId 
    



      
Verifies that auto_id is only used with int64 primary keys.
Auto ID generation is only supported for int64 primary key fields,
not for varchar primary keys.

      




  

    
Milvex.Collection.Verifiers.ValidateCollectionName 
    



      
Verifies that the collection name is valid according to Milvus naming rules.
Collection names must:
	Be 1-255 characters
	Start with a letter or underscore
	Contain only alphanumeric characters and underscores


      




  

    
Milvex.Collection.Verifiers.ValidateDynamicField 
    



      
Verifies that dynamic fields are only used with valid scalar types.
Dynamic fields are only supported for scalar types: bool, int8, int16, int32,
int64, float, double, varchar, text, and json. They cannot be used with vectors,
arrays, or structs.

      




  

    
Milvex.Collection.Verifiers.ValidateVarcharLength 
    



      
Verifies that varchar fields have valid max_length configuration.
Varchar fields must have a max_length between 1 and 65535.

      




  

    
Milvex.Collection.Verifiers.ValidateVectorDimensions 
    



      
Verifies that vector fields have valid dimensions.
	Dense vectors (non-sparse) require a positive dimension
	Binary vectors require dimensions to be a multiple of 8
	Sparse vectors do not require a dimension


      




  

    
Milvex.ExprParams 
    



      
Converts Elixir values to Milvus TemplateValue protobuf structs for filter expression templating.
Filter templates allow parameterized filter expressions using {placeholder} syntax,
where values are substituted at query time by Milvus. This improves performance by
reducing expression parsing overhead, especially with large arrays or complex expressions.
Supported types
	boolean -> bool_val
	integer -> int64_val
	float -> float_val
	string -> string_val
	[boolean] -> BoolArray
	[integer] -> LongArray
	[float] -> DoubleArray
	[string] -> StringArray


      


      
        Summary


  
    Functions
  


    
      
        to_proto(params)

      


        Converts a map of parameter names to Elixir values into a map of TemplateValue protobuf structs.



    





      


      
        Functions


        


  
    
      
    
    
      to_proto(params)



    

  


  

      

          @spec to_proto(map() | nil) :: %{
  required(String.t()) => Milvex.Milvus.Proto.Schema.TemplateValue.t()
}


      


Converts a map of parameter names to Elixir values into a map of TemplateValue protobuf structs.
Returns an empty map when given nil or an empty map.

  


        

      


  

    
Milvex.Function 
    



      
Builder for Milvus function schemas.
Functions define transformations on fields, such as BM25 full-text search
that converts text to sparse embeddings.
Examples
# BM25 function for full-text search
function = Function.bm25("bm25_fn", input: "content", output: "sparse")

# Using with fluent builder
function = Function.new("bm25_fn", :BM25)
|> Function.input_field_names(["content"])
|> Function.output_field_names(["sparse"])

      


      
        Summary


  
    Types
  


    
      
        function_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        bm25(name, opts)

      


        Creates a BM25 function for full-text search.



    


    
      
        from_proto(proto)

      


        Creates a Function from a protobuf FunctionSchema struct.



    


    
      
        input_field_names(func, names)

      


        Sets the input field names for the function.



    


    
      
        new(name, type)

      


        Creates a new function with the given name and type.



    


    
      
        output_field_names(func, names)

      


        Sets the output field names for the function.



    


    
      
        param(func, key, value)

      


        Adds a parameter to the function.



    


    
      
        to_proto(func)

      


        Converts the function to a protobuf FunctionSchema struct.



    





      


      
        Types


        


  
    
      
    
    
      function_type()



    

  


  

      

          @type function_type() :: :BM25 | :TextEmbedding | :Rerank


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Function{
  input_field_names: [String.t()],
  name: String.t(),
  output_field_names: [String.t()],
  params: %{required(String.t()) => String.t()},
  type: function_type()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bm25(name, opts)



    

  


  

      

          @spec bm25(
  String.t(),
  keyword()
) :: t()


      


Creates a BM25 function for full-text search.
BM25 converts text fields to sparse vector embeddings for full-text search.
Note: Milvus BM25 functions only support a single input field and a single
output field. If you need to search multiple text fields, create separate
BM25 functions for each field with their own sparse vector output fields,
then use hybrid search to combine the results.
Options
	:input - Input field name (required, single VARCHAR field)
	:output - Output field name (required, single SPARSE_FLOAT_VECTOR field)

Examples
Function.bm25("bm25_fn", input: "content", output: "sparse")

# For multiple text fields, create separate functions:
Function.bm25("title_bm25", input: "title", output: "title_sparse")
Function.bm25("content_bm25", input: "content", output: "content_sparse")

  



  
    
      
    
    
      from_proto(proto)



    

  


  

      

          @spec from_proto(Milvex.Milvus.Proto.Schema.FunctionSchema.t()) :: t()


      


Creates a Function from a protobuf FunctionSchema struct.

  



  
    
      
    
    
      input_field_names(func, names)



    

  


  

      

          @spec input_field_names(t(), [String.t() | atom()]) :: t()


      


Sets the input field names for the function.

  



  
    
      
    
    
      new(name, type)



    

  


  

      

          @spec new(String.t(), function_type()) :: t()


      


Creates a new function with the given name and type.
Parameters
	name - Function name
	type - Function type (:BM25, :TextEmbedding, :Rerank)

Examples
Function.new("bm25_fn", :BM25)

  



  
    
      
    
    
      output_field_names(func, names)



    

  


  

      

          @spec output_field_names(t(), [String.t() | atom()]) :: t()


      


Sets the output field names for the function.

  



  
    
      
    
    
      param(func, key, value)



    

  


  

      

          @spec param(t(), String.t(), String.t()) :: t()


      


Adds a parameter to the function.

  



  
    
      
    
    
      to_proto(func)



    

  


  

      

          @spec to_proto(t()) :: Milvex.Milvus.Proto.Schema.FunctionSchema.t()


      


Converts the function to a protobuf FunctionSchema struct.

  


        

      


  

    
Milvex.Highlighter 
    



      
Builder functions for search result highlighting.
Two highlighting strategies are available:
	Lexical - matches based on exact token overlap (BM25 search)
	Semantic - matches based on meaning similarity using a deployed model

Examples
{:ok, hl} = Highlighter.lexical("content")
{:ok, hl} = Highlighter.semantic(["what is AI?"], ["content", "title"],
  model_deployment_id: "my-model"
)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        lexical(field, opts \\ [])

      


        Creates a lexical highlighter for the given field.



    


    
      
        semantic(queries, input_fields, opts \\ [])

      


        Creates a semantic highlighter.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Highlighter{params: map(), type: :lexical | :semantic}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      lexical(field, opts \\ [])



    

  


  

      

          @spec lexical(
  String.t(),
  keyword()
) :: {:ok, t()} | {:error, Milvex.Errors.Invalid.t()}


      


Creates a lexical highlighter for the given field.
Lexical highlighting matches based on exact token overlap between
the query and the document text. Works with BM25 search.
Options
	:pre_tag - Tag inserted before highlighted text (default: "<b>")
	:post_tag - Tag inserted after highlighted text (default: "</b>")

Examples
{:ok, hl} = Highlighter.lexical("content")
{:ok, hl} = Highlighter.lexical("content", pre_tag: "<em>", post_tag: "</em>")

  



    

  
    
      
    
    
      semantic(queries, input_fields, opts \\ [])



    

  


  

      

          @spec semantic([String.t()], [String.t()], keyword()) ::
  {:ok, t()} | {:error, Milvex.Errors.Invalid.t()}


      


Creates a semantic highlighter.
Semantic highlighting matches based on meaning similarity using a
deployed model. Requires explicit queries and input fields.
Parameters
	queries - List of search query strings to match against documents
	input_fields - List of field names to highlight

Options
	:pre_tags - List of tags inserted before highlighted text
	:post_tags - List of tags inserted after highlighted text
	:threshold - Minimum confidence score (0.0 to 1.0) to trigger highlighting
	:highlight_only - If true, returns only highlighted snippets instead of full text
	:model_deployment_id - ID of the deployed model for semantic inference
	:max_client_batch_size - Limits items processed in a single batch

Examples
{:ok, hl} = Highlighter.semantic(["what is AI?"], ["content"])
{:ok, hl} = Highlighter.semantic(["search query"], ["title", "body"],
  threshold: 0.5,
  model_deployment_id: "my-model"
)

  


        

      


  

    
Milvex.OrderBy 
    



      
Translates the :order_by option for Milvex.query/4 into the Milvus
order_by_fields query parameter.
Milvus encodes result ordering as a single KeyValuePair whose value is a
comma-joined list of "field:direction" segments, e.g.
"price:desc,rating:asc".
Accepted forms
	:price / "price" -> "price:asc"
	[:price, :rating] -> "price:asc,rating:asc"
	[desc: :price] -> "price:desc"
	[desc: :price, asc: :rating] -> "price:desc,rating:asc"
	[:price, desc: :rating] -> "price:asc,rating:desc"
	nil / [] -> no parameter

Directions are :asc or :desc. Field names may be atoms or strings.

      


      
        Summary


  
    Functions
  


    
      
        to_param(order_by)

      


        Converts an :order_by option value into an order_by_fields KeyValuePair.



    





      


      
        Functions


        


  
    
      
    
    
      to_param(order_by)



    

  


  

      

          @spec to_param(term()) ::
  {:ok, Milvex.Milvus.Proto.Common.KeyValuePair.t() | nil}
  | {:error, Milvex.Errors.Invalid.t()}


      


Converts an :order_by option value into an order_by_fields KeyValuePair.
Returns {:ok, nil} when there is nothing to order by, {:ok, kv} with the
built KeyValuePair, or {:error, %Milvex.Errors.Invalid{}} on bad input.

  


        

      


  

    
Milvex.Ranker 
    



      
Builder functions for hybrid search rerankers.
Provides three reranking strategies:
	weighted/1 - Weighted average scoring
	rrf/1 - Reciprocal Rank Fusion
	decay/2 - Decay function scoring based on field proximity

Examples
{:ok, ranker} = Ranker.weighted([0.7, 0.3])
{:ok, ranker} = Ranker.rrf(k: 60)
{:ok, ranker} = Ranker.decay(:gauss, field: "timestamp", origin: 1_710_000_000, scale: 86_400)

      


      
        Summary


  
    Functions
  


    
      
        decay(function, opts)

      


        Creates a decay function ranker for hybrid search.



    


    
      
        rrf(opts \\ [])

      


        Creates an RRF (Reciprocal Rank Fusion) ranker.



    


    
      
        weighted(weights)

      


        Creates a weighted ranker with the given weights.



    





      


      
        Functions


        


  
    
      
    
    
      decay(function, opts)



    

  


  

      

          @spec decay(
  :gauss | :exp | :linear,
  keyword()
) :: {:ok, Milvex.Ranker.DecayRanker.t()} | {:error, Milvex.Errors.Invalid.t()}


      


Creates a decay function ranker for hybrid search.
Applies a decay curve to a numeric field, scoring documents higher
when the field value is closer to the origin.
Parameters
	function - Decay curve: :gauss, :exp, or :linear
	opts - Keyword list of options

Options
	:field - (required) Name of the numeric field
	:origin - (required) Center point (integer)
	:scale - (required) Distance from origin where score = decay (positive integer)
	:offset - Zone around origin with full score (default: 0)
	:decay - Score at scale distance (default: 0.5, must be between 0 and 1 exclusive)

Examples
{:ok, ranker} = Ranker.decay(:gauss, field: "timestamp", origin: 1_710_000_000, scale: 86_400)
{:ok, ranker} = Ranker.decay(:exp, field: "publish_time", origin: 1_710_000_000, scale: 3600, offset: 300, decay: 0.3)

  



    

  
    
      
    
    
      rrf(opts \\ [])



    

  


  

      

          @spec rrf(keyword()) ::
  {:ok, Milvex.Ranker.RRFRanker.t()} | {:error, Milvex.Errors.Invalid.t()}


      


Creates an RRF (Reciprocal Rank Fusion) ranker.
Options
	:k - Smoothness parameter (default: 60, must be positive)

Examples
{:ok, ranker} = Ranker.rrf()
{:ok, ranker} = Ranker.rrf(k: 100)

  



  
    
      
    
    
      weighted(weights)



    

  


  

      

          @spec weighted([number()]) ::
  {:ok, Milvex.Ranker.WeightedRanker.t()} | {:error, Milvex.Errors.Invalid.t()}


      


Creates a weighted ranker with the given weights.
Each weight corresponds to a sub-search in the hybrid search.
The number of weights must match the number of searches.
Examples
{:ok, ranker} = Ranker.weighted([0.8, 0.2])

  


        

      


  

    
Milvex.Ranker.DecayRanker 
    



      
Decay function reranker for hybrid search.
Applies a decay function (Gaussian, exponential, or linear) to a numeric field,
scoring documents higher when the field value is closer to the origin.
Useful for time-based relevance decay.
Fields
	:function - Decay curve: :gauss, :exp, or :linear
	:field - Name of the numeric field to apply decay to
	:origin - Center point (e.g., a timestamp)
	:scale - Distance from origin at which score equals :decay
	:offset - Zone around origin with full score (default: 0)
	:decay - Score at :scale distance from origin (default: 0.5)
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        t()
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      t()



    

  


  

      

          @type t() :: %Milvex.Ranker.DecayRanker{
  decay: float(),
  field: String.t(),
  function: :gauss | :exp | :linear,
  offset: non_neg_integer(),
  origin: integer(),
  scale: pos_integer()
}


      



  


        

      


  

    
Milvex.Ranker.RRFRanker 
    



      
Reciprocal Rank Fusion (RRF) reranker for hybrid search.
Merges results from multiple searches, favoring items that appear consistently.
The k parameter (default: 60) controls the ranking smoothness.
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        t()
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      t()



    

  


  

      

          @type t() :: %Milvex.Ranker.RRFRanker{k: pos_integer()}


      



  


        

      


  

    
Milvex.Ranker.WeightedRanker 
    



      
Weighted scoring reranker for hybrid search.
Assigns weights to each sub-search, combining results using weighted average scoring.

      


      
        Summary
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        t()
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      t()



    

  


  

      

          @type t() :: %Milvex.Ranker.WeightedRanker{weights: [number()]}


      



  


        

      


  

    
Milvex.Retry 
    



      
RPC-level retry logic for transient gRPC errors.
Wraps gRPC calls with exponential backoff, retrying on transient failures
like stream closures (INTERNAL) and server unavailability (UNAVAILABLE).
Retryable gRPC status codes
Only the following transient gRPC status codes are retried:
	Code	Name	Reason
	1	CANCELLED	Request cancelled, safe to retry
	2	UNKNOWN	Unknown server error, may be transient
	10	ABORTED	Operation aborted, typically retriable
	13	INTERNAL	Server-side error (e.g., stream closures)
	14	UNAVAILABLE	Server temporarily unavailable

Configuration
Retry behavior is configured via Milvex.Config:
	:retry_max_attempts - Maximum number of retry attempts (default: 5)
	:retry_base_delay - Initial backoff delay in ms (default: 100)
	:retry_max_delay - Maximum backoff delay in ms (default: 3000)
	:retry_timeout - Total retry time budget in ms (default: 15000)

Per-call overrides can be passed through RPC.call/5 opts.
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        retry_opts()

      


    





  
    Functions
  


    
      
        retryable?(arg1)

      


        Returns whether an error is retryable.



    


    
      
        with_retry(fun, opts \\ [], telemetry_metadata \\ nil)

      


        Executes a function with retry logic for transient errors.
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      retry_opts()



    

  


  

      

          @type retry_opts() :: [
  retry_max_attempts: non_neg_integer(),
  retry_base_delay: pos_integer(),
  retry_max_delay: pos_integer(),
  retry_timeout: pos_integer()
]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      retryable?(arg1)



    

  


  

      

          @spec retryable?(term()) :: boolean()


      


Returns whether an error is retryable.

  



    

    

  
    
      
    
    
      with_retry(fun, opts \\ [], telemetry_metadata \\ nil)



    

  


  

      

          @spec with_retry(
  (-> {:ok, term()} | {:error, term()}),
  retry_opts(),
  map() | nil
) :: {:ok, term()} | {:error, term()}


      


Executes a function with retry logic for transient errors.
The function is called immediately. If it returns {:error, error} and
the error is retryable, it sleeps with exponential backoff and retries.
Retries stop when any of these conditions are met:
	The function returns {:ok, _}
	The error is non-retryable
	Max attempts exceeded
	Total timeout exceeded

When telemetry_metadata is provided and retries occur, emits a
[:milvex, :rpc, :retry] telemetry event with %{attempts: n} measurements.
Options
	:retry_max_attempts - Max retries (default: 5)
	:retry_base_delay - Initial delay in ms (default: 100)
	:retry_max_delay - Max delay in ms (default: 3000)
	:retry_timeout - Total time budget in ms (default: 15000)


  


        

      


  

    
Milvex.SearchResult.Hit 
    



      
Represents a single search hit.
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      t()



    

  


  

      

          @type t() :: %Milvex.SearchResult.Hit{
  distance: float() | nil,
  fields: map(),
  highlights: %{required(String.t()) => [String.t()]},
  id: integer() | String.t(),
  score: float()
}


      



  


        

      


  

    
Milvex.Schema.Migration 
    



      
Implements schema migration for Milvus collections.
Provides functionality to:
	Create collections from DSL definitions
	Verify existing schemas against expected definitions
	Ensure indexes are created and up-to-date

Options
	:strict - When true, raises on schema mismatches instead of logging warnings.
Useful for CI/CD pipelines. Default: false

Examples
# Basic migration
Milvex.Schema.Migration.migrate!(conn, MyApp.Movies, [])

# Strict mode (fails on schema mismatch)
Milvex.Schema.Migration.migrate!(conn, MyApp.Movies, strict: true)
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        schema_diff()

      


    





  
    Functions
  


    
      
        migrate!(connection, collection_module, opts)

      


        Migrates a collection module to Milvus.



    


    
      
        verify_schema!(connection, collection_module, collection_name, opts \\ [])

      


        Verifies that the existing collection schema matches the expected schema.
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      schema_diff()



    

  


  

      

          @type schema_diff() :: %{
  missing: [String.t()],
  extra: [String.t()],
  mismatches: [{String.t(), map(), map()}]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      migrate!(connection, collection_module, opts)



    

  


  

      

          @spec migrate!(GenServer.server(), module(), keyword()) :: :ok


      


Migrates a collection module to Milvus.
If the collection exists, verifies the schema matches. If not, creates it.
Always ensures indexes are properly configured.
Options
	:strict - Raise on schema mismatch instead of warning. Default: false
	Any additional options are passed to Milvus API calls.

Returns
	:ok on success
	Raises Milvex.Error on failure


  



    

  
    
      
    
    
      verify_schema!(connection, collection_module, collection_name, opts \\ [])



    

  


  

      

          @spec verify_schema!(GenServer.server(), module(), String.t(), keyword()) ::
  {:ok, :match} | {:ok, {:mismatch, schema_diff()}}


      


Verifies that the existing collection schema matches the expected schema.
Options
	:strict - Raise on mismatch instead of warning. Default: false

Returns
	{:ok, :match} - Schemas match
	{:ok, {:mismatch, diff}} - Schemas differ (only in non-strict mode)
	Raises in strict mode when schemas don't match


  


        

      


  

    
Milvex 
    



      
Milvex
An Elixir client for Milvus, the open-source vector database built for scalable similarity search.
Features
	Full gRPC client with automatic reconnection and health monitoring
	Fluent builders for schemas, indexes, and data

Installation
Add milvex to your dependencies in mix.exs:
def deps do
  [
    {:milvex, "~> 0.4.1"}
  ]
end
Quick Start
Connect to Milvus
# Start a connection
{:ok, conn} = Milvex.Connection.start_link(host: "localhost", port: 19530)

# Or with a named connection
{:ok, _} = Milvex.Connection.start_link([host: "localhost"], name: :milvus)
Start Under a Supervisor
defmodule MyApp.Application do
  use Application

  def start(_type, _args) do
    children = [
      {Milvex.Connection, [host: "localhost", port: 19530, name: MyApp.Milvus]}
    ]

    opts = [strategy: :one_for_one, name: MyApp.Supervisor]
    Supervisor.start_link(children, opts)
  end
end
Then use the named connection throughout your app:
Milvex.search(MyApp.Milvus, "movies", vectors, vector_field: "embedding")
Define a Schema
alias Milvex.Schema
alias Milvex.Schema.Field

schema = Schema.build!(
  name: "movies",
  fields: [
    Field.primary_key("id", :int64, auto_id: true),
    Field.varchar("title", 512),
    Field.vector("embedding", 128)
  ],
  enable_dynamic_field: true
)
Create Collection and Index
alias Milvex.Index

# Create collection
:ok = Milvex.create_collection(conn, "movies", schema)

# Create an HNSW index
index = Index.hnsw("embedding", :cosine, m: 16, ef_construction: 256)
:ok = Milvex.create_index(conn, "movies", index)

# Load collection into memory for search
:ok = Milvex.load_collection(conn, "movies")
Insert Data
# Insert with auto-fetched schema
{:ok, result} = Milvex.insert(conn, "movies", [
  %{title: "The Matrix", embedding: vector_128d()},
  %{title: "Inception", embedding: vector_128d()}
])

# result.ids contains the auto-generated IDs
Search
query_vector = [0.1, 0.2, ...]  # 128-dimensional vector

{:ok, results} = Milvex.search(conn, "movies", [query_vector],
  vector_field: "embedding",
  top_k: 10,
  output_fields: ["title"],
  filter: "title like \"The%\""
)

# Access results
for hit <- results.hits do
  IO.puts("#{hit.id}: #{hit.fields["title"]} (score: #{hit.score})")
end
Query by Expression
{:ok, results} = Milvex.query(conn, "movies", "id > 0",
  output_fields: ["id", "title"],
  limit: 100
)
Connection Configuration
Milvex.Connection.start_link(
  host: "localhost",        # Milvus server hostname
  port: 19530,              # gRPC port (default: 19530, or 443 for SSL)
  database: "default",      # Database name
  user: "root",             # Username (optional)
  password: "milvus",       # Password (optional)
  token: "api_token",       # API token (alternative to user/password)
  ssl: true,                # Enable SSL/TLS
  ssl_options: [],          # SSL options for transport
  timeout: 30_000           # Connection timeout in ms
)

# Or use a URI
{:ok, config} = Milvex.Config.parse_uri("https://user:pass@milvus.example.com:443/mydb")
{:ok, conn} = Milvex.Connection.start_link(config)
Index Types
# HNSW - best for high recall with good performance
Index.hnsw("field", :cosine, m: 16, ef_construction: 256)

# IVF_FLAT - good balance for medium datasets
Index.ivf_flat("field", :l2, nlist: 1024)

# AUTOINDEX - let Milvus choose optimal settings
Index.autoindex("field", :ip)

# IVF_PQ - memory efficient for large datasets
Index.ivf_pq("field", :l2, nlist: 1024, m: 8, nbits: 8)

# DiskANN - for datasets that don't fit in memory
Index.diskann("field", :l2)
Metric types: :l2, :ip, :cosine, :hamming, :jaccard
Partitions
# Create partition
:ok = Milvex.create_partition(conn, "movies", "movies_2024")

# Insert into partition
{:ok, _} = Milvex.insert(conn, "movies", data, partition_name: "movies_2024")

# Search specific partitions
{:ok, _} = Milvex.search(conn, "movies", vectors,
  vector_field: "embedding",
  partition_names: ["movies_2024", "movies_2023"]
)

# Load/release partitions
:ok = Milvex.load_partitions(conn, "movies", ["movies_2024"])
:ok = Milvex.release_partitions(conn, "movies", ["movies_2024"])
Error Handling
All functions return {:ok, result} or {:error, error}. Bang variants (e.g., insert!) raise on error.
case Milvex.search(conn, "movies", vectors, vector_field: "embedding") do
  {:ok, results} -> process_results(results)
  {:error, %Milvex.Errors.Connection{}} -> handle_connection_error()
  {:error, %Milvex.Errors.Grpc{code: code}} -> handle_grpc_error(code)
  {:error, %Milvex.Errors.Invalid{field: field}} -> handle_validation_error(field)
end
Development
Running Tests
# Unit tests
mix test

# Integration tests (requires Docker)
mix test.integration

Regenerating Proto Files
From the milvus-proto/proto directory:
protoc --elixir_out=one_file_per_module=true,plugins=grpc:../../lib \
       --elixir_opt=package_prefix=milvex \
       --elixir_opt=include_docs=true *.proto

License
MIT
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    Types
  


    
      
        collection_ref()

      


        A collection identifier - either a string name or a module using Milvex.Collection.



    


    
      
        vector_queries()

      


        Query vectors for search. Either a list of vectors (positional) or a map with atom keys (keyed).



    





  
    Functions
  


    
      
        create_collection(conn, name, schema, opts \\ [])

      


        Creates a new collection with the given schema.



    


    
      
        create_index(conn, collection, index_or_field, opts \\ [])

      


        Creates an index on a field in a collection.



    


    
      
        create_partition(conn, collection, partition_name, opts \\ [])

      


        Creates a partition in a collection.



    


    
      
        delete(conn, collection, expr, opts \\ [])

      


        Deletes entities from a collection by filter expression.



    


    
      
        describe_collection(conn, collection, opts \\ [])

      


        Describes a collection and returns its metadata.



    


    
      
        describe_index(conn, collection, opts \\ [])

      


        Describes an index on a collection.



    


    
      
        drop_collection(conn, collection, opts \\ [])

      


        Drops (deletes) a collection.



    


    
      
        drop_index(conn, collection, field_name, opts \\ [])

      


        Drops an index from a collection.



    


    
      
        drop_partition(conn, collection, partition_name, opts \\ [])

      


        Drops a partition from a collection.



    


    
      
        has_collection(conn, collection, opts \\ [])

      


        Checks if a collection exists.



    


    
      
        has_partition(conn, collection, partition_name, opts \\ [])

      


        Checks if a partition exists in a collection.



    


    
      
        hybrid_search(conn, collection, searches, ranker, opts \\ [])

      


        Performs a hybrid search combining multiple ANN searches with reranking.



    


    
      
        insert(conn, collection, data, opts \\ [])

      


        Inserts data into a collection.



    


    
      
        list_collections(conn, opts \\ [])

      


        Lists all collections in the database.



    


    
      
        list_partitions(conn, collection, opts \\ [])

      


        Lists all partitions in a collection.



    


    
      
        load_collection(conn, collection, opts \\ [])

      


        Loads a collection into memory for querying.



    


    
      
        load_partitions(conn, collection, partition_names, opts \\ [])

      


        Loads partitions into memory for querying.



    


    
      
        query(conn, collection, expr, opts \\ [])

      


        Queries entities from a collection using a filter expression.



    


    
      
        query_stream(conn, collection, expr, opts \\ [])

      


        Streams query results lazily using Milvus's native query iterator (PK-walk).



    


    
      
        release_collection(conn, collection, opts \\ [])

      


        Releases a collection from memory.



    


    
      
        release_partitions(conn, collection, partition_names, opts \\ [])

      


        Releases partitions from memory.



    


    
      
        search(conn, collection, vectors, opts \\ [])

      


        Searches for similar vectors in a collection.



    


    
      
        search_stream(conn, collection, vector, opts \\ [])

      


        Streams search results lazily using Milvus's native search-iterator V2 protocol.



    


    
      
        upsert(conn, collection, data, opts \\ [])

      


        Upserts data into a collection.
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          @type collection_ref() :: String.t() | module()


      


A collection identifier - either a string name or a module using Milvex.Collection.

  



  
    
      
    
    
      vector_queries()



    

  


  

      

          @type vector_queries() :: [[number()]] | %{required(atom()) => [number()]}


      


Query vectors for search. Either a list of vectors (positional) or a map with atom keys (keyed).
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      create_collection(conn, name, schema, opts \\ [])



    

  


  

      

          @spec create_collection(GenServer.server(), String.t(), Milvex.Schema.t(), keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Creates a new collection with the given schema.
Parameters
	conn - Connection process (pid or registered name)
	name - Collection name
	schema - The Schema struct defining the collection structure
	opts - Options (see below)

Options
	:db_name - Database name (default: "")
	:shards_num - Number of shards (default: 1)
	:consistency_level - Consistency level (default: :Bounded)

Returns
	:ok on success
	{:error, error} on failure

Examples
schema = Schema.build!(
  name: "movies",
  fields: [
    Field.primary_key("id", :int64, auto_id: true),
    Field.varchar("title", 512),
    Field.vector("embedding", 128)
  ]
)

:ok = Milvex.create_collection(conn, "movies", schema)

  



    

  
    
      
    
    
      create_index(conn, collection, index_or_field, opts \\ [])



    

  


  

      

          @spec create_index(
  GenServer.server(),
  collection_ref(),
  Milvex.Index.t() | String.t(),
  keyword()
) ::
  :ok | {:error, Milvex.Error.t()}


      


Creates an index on a field in a collection.
Can be called with either:
	An Index.t() struct (recommended)
	A field name string with options

Parameters
	conn - Connection process
	collection - Collection name
	index_or_field - Either a Milvex.Index.t() struct or field name string
	opts - Options

Options
	:db_name - Database name (default: "")
	:index_name - Index name (default: "", only used with field name string)
	:index_type - Index type (only used with field name string)
	:metric_type - Distance metric (only used with field name string)
	:params - Additional index parameters (only used with field name string)

Returns
	:ok on success
	{:error, error} on failure

Examples
# Using Index struct (recommended)
index = Index.hnsw("embedding", :cosine, m: 16, ef_construction: 256)
:ok = Milvex.create_index(conn, "movies", index)

# Using field name and options
:ok = Milvex.create_index(conn, "movies", "embedding",
  index_type: "AUTOINDEX",
  metric_type: "COSINE"
)

  



    

  
    
      
    
    
      create_partition(conn, collection, partition_name, opts \\ [])



    

  


  

      

          @spec create_partition(GenServer.server(), collection_ref(), String.t(), keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Creates a partition in a collection.
Parameters
	conn - Connection process
	collection - Collection name
	partition_name - Name for the new partition
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	:ok on success
	{:error, error} on failure

Examples
:ok = Milvex.create_partition(conn, "movies", "movies_2024")

  



    

  
    
      
    
    
      delete(conn, collection, expr, opts \\ [])



    

  


  

      

          @spec delete(GenServer.server(), collection_ref(), String.t(), keyword()) ::
  {:ok, %{delete_count: integer()}} | {:error, Milvex.Error.t()}


      


Deletes entities from a collection by filter expression.
Parameters
	conn - Connection process
	collection - Collection name
	expr - Filter expression (e.g., "id in [1, 2, 3]" or "age > 25")
	opts - Options

Options
	:db_name - Database name (default: "")
	:partition_name - Partition to delete from (default: "")
	:consistency_level - Consistency level (default: :Bounded)
	:expr_params - Template parameters map for the filter expression

Returns
	{:ok, %{delete_count: count}} on success
	{:error, error} on failure

Examples
{:ok, result} = Milvex.delete(conn, "movies", "id in [1, 2, 3]")

{:ok, result} = Milvex.delete(conn, "movies", "year < {cutoff}",
  expr_params: %{"cutoff" => 2000}
)
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          @spec describe_collection(GenServer.server(), collection_ref(), keyword()) ::
  {:ok, map()} | {:error, Milvex.Error.t()}


      


Describes a collection and returns its metadata.
Parameters
	conn - Connection process
	collection - Collection name or module using Milvex.Collection
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	{:ok, info} with collection info map containing:	:schema - The Schema struct
	:collection_id - Collection ID
	:shards_num - Number of shards
	:consistency_level - Consistency level
	:created_timestamp - Creation timestamp
	:aliases - List of aliases


	{:error, error} on failure


  



    

  
    
      
    
    
      describe_index(conn, collection, opts \\ [])



    

  


  

      

          @spec describe_index(GenServer.server(), collection_ref(), keyword()) ::
  {:ok, list()} | {:error, Milvex.Error.t()}


      


Describes an index on a collection.
Parameters
	conn - Connection process
	collection - Collection name
	opts - Options

Options
	:db_name - Database name (default: "")
	:field_name - Field name (default: "")
	:index_name - Index name (default: "")

Returns
	{:ok, index_descriptions} on success
	{:error, error} on failure


  



    

  
    
      
    
    
      drop_collection(conn, collection, opts \\ [])



    

  


  

      

          @spec drop_collection(GenServer.server(), collection_ref(), keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Drops (deletes) a collection.
Parameters
	conn - Connection process
	collection - Collection name or module using Milvex.Collection
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	:ok on success
	{:error, error} on failure


  



    

  
    
      
    
    
      drop_index(conn, collection, field_name, opts \\ [])



    

  


  

      

          @spec drop_index(GenServer.server(), collection_ref(), String.t(), keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Drops an index from a collection.
Parameters
	conn - Connection process
	collection - Collection name
	field_name - Field name of the indexed field
	opts - Options

Options
	:db_name - Database name (default: "")
	:index_name - Index name to drop (default: "")

Returns
	:ok on success
	{:error, error} on failure

Examples
:ok = Milvex.drop_index(conn, "movies", "embedding")
:ok = Milvex.drop_index(conn, "movies", "embedding", index_name: "my_hnsw_index")

  



    

  
    
      
    
    
      drop_partition(conn, collection, partition_name, opts \\ [])



    

  


  

      

          @spec drop_partition(GenServer.server(), collection_ref(), String.t(), keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Drops a partition from a collection.
Parameters
	conn - Connection process
	collection - Collection name
	partition_name - Name of the partition to drop
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	:ok on success
	{:error, error} on failure

Examples
:ok = Milvex.drop_partition(conn, "movies", "movies_2024")

  



    

  
    
      
    
    
      has_collection(conn, collection, opts \\ [])



    

  


  

      

          @spec has_collection(GenServer.server(), collection_ref(), keyword()) ::
  {:ok, boolean()} | {:error, Milvex.Error.t()}


      


Checks if a collection exists.
Parameters
	conn - Connection process
	collection - Collection name or module using Milvex.Collection
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	{:ok, true} if collection exists
	{:ok, false} if collection does not exist
	{:error, error} on failure


  



    

  
    
      
    
    
      has_partition(conn, collection, partition_name, opts \\ [])



    

  


  

      

          @spec has_partition(GenServer.server(), collection_ref(), String.t(), keyword()) ::
  {:ok, boolean()} | {:error, Milvex.Error.t()}


      


Checks if a partition exists in a collection.
Parameters
	conn - Connection process
	collection - Collection name
	partition_name - Partition name to check
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	{:ok, true} if partition exists
	{:ok, false} if partition does not exist
	{:error, error} on failure

Examples
{:ok, true} = Milvex.has_partition(conn, "movies", "movies_2024")

  



    

  
    
      
    
    
      hybrid_search(conn, collection, searches, ranker, opts \\ [])



    

  


  

      

          @spec hybrid_search(
  GenServer.server(),
  collection_ref(),
  [Milvex.AnnSearch.t()],
  Milvex.Ranker.WeightedRanker.t()
  | Milvex.Ranker.RRFRanker.t()
  | Milvex.Ranker.DecayRanker.t(),
  keyword()
) :: {:ok, Milvex.SearchResult.t()} | {:error, Milvex.Error.t()}


      


Performs a hybrid search combining multiple ANN searches with reranking.
Parameters
	conn - Connection process
	collection - Collection name or module
	searches - List of AnnSearch.t() structs
	ranker - WeightedRanker.t(), RRFRanker.t(), or DecayRanker.t()
	opts - Options (see below)

Options
	:output_fields - List of field names to return
	:partition_names - Partitions to search
	:consistency_level - Consistency level (default: :Bounded)
	:db_name - Database name (default: "")
	:limit - Maximum number of final results
	:offset - Number of results to skip for pagination
	:group_by_field - Scalar field name to group results by
	:group_size - Number of entities per group (default 1)
	:strict_group_size - Boolean, enforce exact group_size per group
	:round_decimal - Round scores to N decimal places (-1 to disable)
	:ignore_growing - Boolean, skip growing segments during search

Examples
{:ok, search1} = AnnSearch.new("text_dense", [text_vec], limit: 10)
{:ok, search2} = AnnSearch.new("image_dense", [image_vec], limit: 10)
{:ok, ranker} = Ranker.weighted([0.7, 0.3])

{:ok, results} = Milvex.hybrid_search(conn, "products", [search1, search2], ranker,
  output_fields: ["title", "price"]
)
Pagination
:offset + :limit must be <= 16384 (Milvus server-side hard cap). Over the
cap returns {:error, %Milvex.Errors.Invalid{}}. There is no streaming
iterator for hybrid search — Milvus's iterator protocol does not support
sub-requests with reranking. For deeper pagination on hybrid queries,
narrow the filter, batch the rerank yourself, or post-process results from
multiple search_stream/4 runs.

  



    

  
    
      
    
    
      insert(conn, collection, data, opts \\ [])



    

  


  

      

          @spec insert(
  GenServer.server(),
  collection_ref(),
  Milvex.Data.t() | [map() | struct()],
  keyword()
) ::
  {:ok, %{insert_count: integer(), ids: list()}} | {:error, Milvex.Error.t()}


      


Inserts data into a collection.
Data can be provided as:
	A list of row maps (auto-fetches schema from collection)
	A Milvex.Data struct (pre-built data)

Parameters
	conn - Connection process
	collection - Collection name
	data - Data to insert (list of maps or Data struct)
	opts - Options

Options
	:db_name - Database name (default: "")
	:partition_name - Partition to insert into (default: "")

Returns
	{:ok, %{insert_count: count, ids: ids}} on success
	{:error, error} on failure

Examples
# Insert with auto-schema fetch
{:ok, result} = Milvex.insert(conn, "movies", [
  %{title: "Movie 1", embedding: [0.1, 0.2, ...]},
  %{title: "Movie 2", embedding: [0.3, 0.4, ...]}
])

# Insert with pre-built Data
{:ok, data} = Data.from_rows(rows, schema)
{:ok, result} = Milvex.insert(conn, "movies", data)

  



    

  
    
      
    
    
      list_collections(conn, opts \\ [])



    

  


  

      

          @spec list_collections(
  GenServer.server(),
  keyword()
) :: {:ok, [String.t()]} | {:error, Milvex.Error.t()}


      


Lists all collections in the database.
Parameters
	conn - Connection process
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	{:ok, [names]} - List of collection names
	{:error, error} on failure


  



    

  
    
      
    
    
      list_partitions(conn, collection, opts \\ [])



    

  


  

      

          @spec list_partitions(GenServer.server(), collection_ref(), keyword()) ::
  {:ok, [String.t()]} | {:error, Milvex.Error.t()}


      


Lists all partitions in a collection.
Parameters
	conn - Connection process
	collection - Collection name
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	{:ok, partition_names} - List of partition names
	{:error, error} on failure

Examples
{:ok, ["_default", "movies_2024"]} = Milvex.list_partitions(conn, "movies")

  



    

  
    
      
    
    
      load_collection(conn, collection, opts \\ [])



    

  


  

      

          @spec load_collection(GenServer.server(), collection_ref(), keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Loads a collection into memory for querying.
Parameters
	conn - Connection process
	collection - Collection name or module using Milvex.Collection
	opts - Options

Options
	:db_name - Database name (default: "")
	:replica_number - Number of replicas (default: 1)

Returns
	:ok on success
	{:error, error} on failure


  



    

  
    
      
    
    
      load_partitions(conn, collection, partition_names, opts \\ [])



    

  


  

      

          @spec load_partitions(GenServer.server(), collection_ref(), [String.t()], keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Loads partitions into memory for querying.
Parameters
	conn - Connection process
	collection - Collection name
	partition_names - List of partition names to load
	opts - Options

Options
	:db_name - Database name (default: "")
	:replica_number - Number of replicas (default: 1)

Returns
	:ok on success
	{:error, error} on failure

Examples
:ok = Milvex.load_partitions(conn, "movies", ["movies_2024", "movies_2023"])

  



    

  
    
      
    
    
      query(conn, collection, expr, opts \\ [])



    

  


  

      

          @spec query(GenServer.server(), collection_ref(), String.t(), keyword()) ::
  {:ok, Milvex.QueryResult.t()} | {:error, Milvex.Error.t()}


      


Queries entities from a collection using a filter expression.
Parameters
	conn - Connection process
	collection - Collection name
	expr - Filter expression (e.g., "id > 100", "status == 'active'")
	opts - Options

Options
	:db_name - Database name (default: "")
	:output_fields - List of field names to return (default: all)
	:partition_names - List of partitions to query (default: all)
	:limit - Maximum number of results
	:offset - Number of results to skip
	:order_by - Order results by one or more scalar fields. Accepts a field
name (:price), a list of fields ([:price, :rating], all ascending), or
an Ecto-style keyword list of directions ([desc: :price, asc: :rating]).
Field names may be atoms or strings. Query-only — not supported by
search/4, hybrid_search/5, search_stream/4, or query_stream/4.
	:consistency_level - Consistency level (default: :Bounded)
	:expr_params - Template parameters map for the filter expression

Returns
	{:ok, QueryResult.t()} on success
	{:error, error} on failure

Examples
{:ok, result} = Milvex.query(conn, "movies", "year > 2020",
  output_fields: ["id", "title", "year"],
  limit: 100
)

{:ok, result} = Milvex.query(conn, "movies", "year > 2020",
  output_fields: ["id", "title", "rating"],
  order_by: [desc: :rating, asc: :title],
  limit: 100
)
Pagination
:offset + :limit must be <= 16384 (Milvus server-side hard cap). Over the
cap returns {:error, %Milvex.Errors.Invalid{}}. For deeper walks across a
collection, use query_stream/4, which advances by primary-key cursor and
has no offset cap. See guides/pagination_and_streaming.md.

  



    

  
    
      
    
    
      query_stream(conn, collection, expr, opts \\ [])



    

  


  

      

          @spec query_stream(GenServer.server(), collection_ref(), String.t(), keyword()) ::
  Enumerable.t()


      


Streams query results lazily using Milvus's native query iterator (PK-walk).
Each element of the returned Stream.t() is a single row map. Errors raise from
inside the stream rather than being yielded as {:error, _} tuples, matching the
convention of File.stream!/1, IO.stream/2, and Postgrex cursors.
Use query_stream/4 for full-collection scans or filter-walks beyond the
offset + limit <= 16384 cap on query/4.
Examples
Milvex.query_stream(conn, "movies", "year > 2000",
  output_fields: ["id", "title", "year"],
  batch_size: 1_000
)
|> Stream.filter(&(&1["year"] > 2010))
|> Enum.count()
Options
	:batch_size - Rows fetched per RPC (default: 1_000, max: 16_384)
	:limit - Total rows to emit before halting (default: unlimited)
	:output_fields - List of field names to return
	:partition_names - List of partitions to query
	:db_name - Database name (default: "")
	:consistency_level - Consistency level (default: :Bounded)
	:expr_params - Template parameters map for the filter expression

:offset is rejected — the iterator advances by primary-key cursor, not offset.

  



    

  
    
      
    
    
      release_collection(conn, collection, opts \\ [])



    

  


  

      

          @spec release_collection(GenServer.server(), collection_ref(), keyword()) ::
  :ok | {:error, Milvex.Error.t()}


      


Releases a collection from memory.
Parameters
	conn - Connection process
	collection - Collection name or module using Milvex.Collection
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	:ok on success
	{:error, error} on failure


  



    

  
    
      
    
    
      release_partitions(conn, collection, partition_names, opts \\ [])



    

  


  

      

          @spec release_partitions(
  GenServer.server(),
  collection_ref(),
  [String.t()],
  keyword()
) ::
  :ok | {:error, Milvex.Error.t()}


      


Releases partitions from memory.
Parameters
	conn - Connection process
	collection - Collection name
	partition_names - List of partition names to release
	opts - Options

Options
	:db_name - Database name (default: "")

Returns
	:ok on success
	{:error, error} on failure

Examples
:ok = Milvex.release_partitions(conn, "movies", ["movies_2024"])

  



    

  
    
      
    
    
      search(conn, collection, vectors, opts \\ [])



    

  


  

      

          @spec search(GenServer.server(), collection_ref(), vector_queries(), keyword()) ::
  {:ok, Milvex.SearchResult.t()} | {:error, Milvex.Error.t()}


      


Searches for similar vectors in a collection.
Parameters
	conn - Connection process
	collection - Collection name
	vectors - Query vectors: list of vectors or map with atom keys
	opts - Options (:vector_field is required)

Options
	:vector_field - (required) Name of the vector field to search
	:top_k - Number of results per query (default: 10)
	:output_fields - List of field names to include in results
	:filter - Filter expression string (e.g., "year > 2020")
	:metric_type - Similarity metric (:L2, :IP, :COSINE)
	:search_params - Map of search parameters (e.g., %{"nprobe" => 10})
	:partition_names - List of partition names to search
	:db_name - Database name (default: "")
	:consistency_level - Consistency level (default: :Bounded)
	:highlight - A Milvex.Highlighter.t() to enable search result highlighting
	:expr_params - Template parameters map for the filter expression
	:offset - Number of results to skip for pagination (limit + offset <= 16384)
	:group_by_field - Scalar field name to group results by
	:group_size - Number of entities per group (default 1)
	:strict_group_size - Boolean, enforce exact group_size per group
	:round_decimal - Round scores to N decimal places (-1 to disable)
	:ignore_growing - Boolean, skip growing segments during search

Returns
	{:ok, SearchResult.t()} on success
	{:error, error} on failure

Examples
{:ok, result} = Milvex.search(conn, "movies", [[0.1, 0.2, 0.3, ...]],
  vector_field: "embedding",
  top_k: 10,
  output_fields: ["title", "year"]
)

{:ok, result} = Milvex.search(conn, "movies", [[0.1, 0.2, 0.3, ...]],
  vector_field: "embedding",
  filter: "year > {min_year} AND genre IN {genres}",
  expr_params: %{"min_year" => 2020, "genres" => ["action", "sci-fi"]}
)

# Multiple queries with filter
{:ok, result} = Milvex.search(conn, "movies", [query1, query2],
  vector_field: "embedding",
  top_k: 5,
  filter: "year > 2020"
)

# Named queries - results keyed by same atoms
{:ok, result} = Milvex.search(conn, "movies",
  %{matrix_like: embedding1, inception_like: embedding2},
  vector_field: "embedding",
  top_k: 5
)
result.hits[:matrix_like]     # => [%Hit{}, ...]
result.hits[:inception_like]  # => [%Hit{}, ...]
Pagination
:offset + :limit (or :offset + :top_k) must be <= 16384 (Milvus
server-side hard cap). Over the cap returns {:error, %Milvex.Errors.Invalid{}}.
For deeper paging on a single-vector search, use search_stream/4, which is
backed by Milvus's iterator V2 protocol and has no offset cap.
See guides/pagination_and_streaming.md.

  



    

  
    
      
    
    
      search_stream(conn, collection, vector, opts \\ [])



    

  


  

      

          @spec search_stream(GenServer.server(), collection_ref(), [number()], keyword()) ::
  Enumerable.t()


      


Streams search results lazily using Milvus's native search-iterator V2 protocol.
Each element of the returned Stream.t() is a single Milvex.SearchResult.Hit.
Errors raise from inside the stream rather than being yielded as {:error, _} tuples,
matching the convention of File.stream!/1, IO.stream/2, and Postgrex cursors.
Iterator mode requires Milvus >= 2.4 and accepts only a single query vector.
For multi-vector or named queries, use search/4 with :offset/:limit.
Examples
Milvex.search_stream(conn, "movies", [0.1, 0.2, 0.3, 0.4],
  vector_field: "embedding",
  filter: "year > 2020",
  batch_size: 500
)
|> Stream.take(10_000)
|> Enum.to_list()
Options
See module docs and the design spec for the full option matrix. Notable rejections:
:offset, :top_k, :group_by_field, :group_size, :strict_group_size all raise
Milvex.Errors.Invalid — these are server-iterator constraints, not implementation gaps.

  



    

  
    
      
    
    
      upsert(conn, collection, data, opts \\ [])



    

  


  

      

          @spec upsert(
  GenServer.server(),
  collection_ref(),
  Milvex.Data.t() | [map() | struct()],
  keyword()
) ::
  {:ok, %{upsert_count: integer(), ids: list()}} | {:error, Milvex.Error.t()}


      


Upserts data into a collection.
Works the same as insert/4 but updates existing entities with matching primary keys.
Parameters
	conn - Connection process
	collection - Collection name
	data - Data to upsert (list of maps or Data struct)
	opts - Options

Options
	:db_name - Database name (default: "")
	:partition_name - Partition to upsert into (default: "")
	:partial_update - When true, only the fields present in each row
are updated and omitted fields keep their existing values. The primary
key must be present in every row, and all rows must share the same
key set. When false (default), omitted fields are overwritten to
null, matching the original Milvus upsert semantics.

Returns
	{:ok, %{upsert_count: count, ids: ids}} on success
	{:error, error} on failure


  


        

      


  

    
Milvex.Connection 
    



      
State machine managing gRPC channel lifecycle with automatic reconnection.
Each connection maintains a gRPC channel to a Milvus server and monitors
the underlying connection process for failures.
States
	:connecting - Attempting to establish initial connection
	:connected - Channel active, connection monitored
	:reconnecting - Lost connection, attempting to restore

Usage
# Start a connection
{:ok, conn} = Milvex.Connection.start_link(host: "localhost", port: 19530)

# Get the gRPC channel for making calls
{:ok, channel} = Milvex.Connection.get_channel(conn)

# Disconnect
:ok = Milvex.Connection.disconnect(conn)
Named Connections
# Start a named connection
{:ok, _} = Milvex.Connection.start_link([host: "localhost"], name: :milvus)

# Use the named connection
{:ok, channel} = Milvex.Connection.get_channel(:milvus)
Reconnection Behavior
The connection monitors the underlying gRPC connection process. When the
connection dies, it automatically reconnects using exponential backoff
with jitter to prevent thundering herd problems.
Configuration options:
	:reconnect_base_delay - Base delay in ms (default: 1000)
	:reconnect_max_delay - Maximum delay cap in ms (default: 60000)
	:reconnect_multiplier - Exponential multiplier (default: 2.0)
	:reconnect_jitter - Jitter factor 0.0-1.0 (default: 0.1)
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        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        connected(arg1, arg2, data)

      


    


    
      
        connected?(conn, opts \\ [])

      


        Checks if the connection is currently established.



    


    
      
        connecting(arg1, arg2, data)

      


    


    
      
        disconnect(conn)

      


        Disconnects from the Milvus server and stops the connection process.



    


    
      
        get_channel(conn, opts \\ [])

      


        Gets the gRPC channel and connection config from the connection.



    


    
      
        reconnecting(arg1, arg2, data)

      


    


    
      
        start_link(opts)

      


        Starts a connection to a Milvus server.



    





      


      
        Types


        


  
    
      
    
    
      state()



    

  


  

      

          @type state() :: :connecting | :connected | :reconnecting


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Connection{
  channel: GRPC.Channel.t() | nil,
  config: Milvex.Config.t(),
  conn_monitor_ref: reference() | nil,
  retry_count: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      connected(arg1, arg2, data)



    

  


  


  



    

  
    
      
    
    
      connected?(conn, opts \\ [])



    

  


  

      

          @spec connected?(
  GenServer.server(),
  keyword()
) :: boolean()


      


Checks if the connection is currently established.

  



  
    
      
    
    
      connecting(arg1, arg2, data)



    

  


  


  



  
    
      
    
    
      disconnect(conn)



    

  


  

      

          @spec disconnect(GenServer.server()) :: :ok


      


Disconnects from the Milvus server and stops the connection process.

  



    

  
    
      
    
    
      get_channel(conn, opts \\ [])



    

  


  

      

          @spec get_channel(
  GenServer.server(),
  keyword()
) :: {:ok, GRPC.Channel.t(), Milvex.Config.t()} | {:error, Milvex.Error.t()}


      


Gets the gRPC channel and connection config from the connection.
Returns {:ok, channel, config} if connected, or {:error, error} if not connected.
The config map contains the full Milvex.Config.t() used by this connection.

  



  
    
      
    
    
      reconnecting(arg1, arg2, data)



    

  


  


  



  
    
      
    
    
      start_link(opts)



    

  


  

      

          @spec start_link(keyword()) :: GenStateMachine.on_start()


      


Starts a connection to a Milvus server.
Options
	:name - Optional name to register the connection process
	All other options are passed to Milvex.Config.parse/1

Examples
{:ok, conn} = Milvex.Connection.start_link(host: "localhost", port: 19530)
{:ok, conn} = Milvex.Connection.start_link([host: "localhost"], name: :milvus)

  


        

      


  

    
Milvex.Data 
    



      
Builder for Milvus insert data.
Converts row-oriented Elixir data to column-oriented FieldData format
required by Milvus for insert operations.
Examples
# Create data from row format
schema = Schema.build!(
  name: "movies",
  fields: [
    Field.primary_key("id", :int64),
    Field.varchar("title", 256),
    Field.vector("embedding", 128)
  ]
)

{:ok, data} = Data.from_rows([
  %{id: 1, title: "Movie 1", embedding: [0.1, 0.2, ...]},
  %{id: 2, title: "Movie 2", embedding: [0.3, 0.4, ...]}
], schema)

# Or from column format
{:ok, data} = Data.from_columns(%{
  id: [1, 2],
  title: ["Movie 1", "Movie 2"],
  embedding: [[0.1, 0.2, ...], [0.3, 0.4, ...]]
}, schema)

# Convert to proto for insert
fields_data = Data.to_proto(data)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        field_names(data)

      


        Returns the field names in the data.



    


    
      
        from_columns(columns, schema)

      


        Creates Data from column format.



    


    
      
        from_columns!(columns, schema)

      


        Creates Data from column format. Raises on error.



    


    
      
        from_rows(rows, schema, opts \\ [])

      


        Creates Data from a list of row maps.



    


    
      
        from_rows!(rows, schema, opts \\ [])

      


        Creates Data from a list of row maps. Raises on error.



    


    
      
        get_field(data, name)

      


        Gets the values for a specific field.



    


    
      
        num_rows(data)

      


        Returns the number of rows in the data.



    


    
      
        to_proto(data)

      


        Converts the Data to a list of FieldData proto structs.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Data{
  fields: %{required(String.t()) => list()},
  num_rows: non_neg_integer(),
  schema: Milvex.Schema.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      field_names(data)



    

  


  

      

          @spec field_names(t()) :: [String.t()]


      


Returns the field names in the data.

  



  
    
      
    
    
      from_columns(columns, schema)



    

  


  

      

          @spec from_columns(map(), Milvex.Schema.t()) ::
  {:ok, t()} | {:error, Milvex.Error.t()}


      


Creates Data from column format.
Columns should be a map where keys are field names and values are lists
of values for that column. All columns must have the same length.
Parameters
	columns - Map of field_name => [values]
	schema - The Schema for type information

Returns
	{:ok, data} on success
	{:error, error} on validation failure


  



  
    
      
    
    
      from_columns!(columns, schema)



    

  


  

      

          @spec from_columns!(map(), Milvex.Schema.t()) :: t()


      


Creates Data from column format. Raises on error.

  



    

  
    
      
    
    
      from_rows(rows, schema, opts \\ [])



    

  


  

      

          @spec from_rows([map()], Milvex.Schema.t(), keyword()) ::
  {:ok, t()} | {:error, Milvex.Error.t()}


      


Creates Data from a list of row maps.
Each row should be a map with field names as keys. All rows must have
consistent field names.
Parameters
	rows - List of maps representing rows
	schema - The Schema for type information
	opts - Options

Options
	:partial_update - When true, relaxes validation so that only
primary-key fields are required and the resulting Data only carries
the columns that were actually provided in the rows. Use this for
Milvex.upsert/4 partial updates. Default: false.

Returns
	{:ok, data} on success
	{:error, error} on validation failure


  



    

  
    
      
    
    
      from_rows!(rows, schema, opts \\ [])



    

  


  

      

          @spec from_rows!([map()], Milvex.Schema.t(), keyword()) :: t()


      


Creates Data from a list of row maps. Raises on error.

  



  
    
      
    
    
      get_field(data, name)



    

  


  

      

          @spec get_field(t(), String.t() | atom()) :: list() | nil


      


Gets the values for a specific field.

  



  
    
      
    
    
      num_rows(data)



    

  


  

      

          @spec num_rows(t()) :: non_neg_integer()


      


Returns the number of rows in the data.

  



  
    
      
    
    
      to_proto(data)



    

  


  

      

          @spec to_proto(t()) :: [Milvex.Milvus.Proto.Schema.FieldData.t()]


      


Converts the Data to a list of FieldData proto structs.

  


        

      


  

    
Milvex.Index 
    



      
Builder for Milvus index configurations.
Provides a fluent API for constructing index definitions with validation.
Supports vector indexes, sparse indexes, and scalar field indexes.
Vector Index Examples
index = Index.new("embedding", :hnsw, :cosine)
        |> Index.name("my_index")
        |> Index.params(%{M: 16, efConstruction: 256})

Index.flat("embedding", :l2)
Index.ivf_flat("embedding", :ip, nlist: 1024)
Index.hnsw("embedding", :cosine, m: 16, ef_construction: 256)
Index.autoindex("embedding", :l2)
Scalar Index Examples
Index.inverted("category")
Index.stl_sort("price")
Index.trie("username")
Index.bitmap("status")

      


      
        Summary


  
    Types
  


    
      
        index_type()

      


    


    
      
        inverted_index_algo()

      


    


    
      
        metric_type()

      


    


    
      
        scalar_index_type()

      


    


    
      
        t()

      


    


    
      
        vector_index_type()

      


    





  
    Functions
  


    
      
        autoindex(field_name, metric_type, opts \\ [])

      


        Creates an AUTOINDEX.



    


    
      
        bitmap(field_name, opts \\ [])

      


        Creates a BITMAP index for low-cardinality scalar fields.



    


    
      
        diskann(field_name, metric_type, opts \\ [])

      


        Creates a DiskANN index.



    


    
      
        flat(field_name, metric_type)

      


        Creates a FLAT index (brute-force search).



    


    
      
        hnsw(field_name, metric_type, opts \\ [])

      


        Creates an HNSW index.



    


    
      
        index_types()

      


        Returns list of all supported index types.



    


    
      
        inverted(field_name, opts \\ [])

      


        Creates an INVERTED index for scalar fields.



    


    
      
        ivf_flat(field_name, metric_type, opts \\ [])

      


        Creates an IVF_FLAT index.



    


    
      
        ivf_pq(field_name, metric_type, opts \\ [])

      


        Creates an IVF_PQ index.



    


    
      
        ivf_sq8(field_name, metric_type, opts \\ [])

      


        Creates an IVF_SQ8 index.



    


    
      
        metric_types()

      


        Returns list of all supported metric types.



    


    
      
        name(index, name)

      


        Sets the index name.



    


    
      
        new(field_name, index_type)

      


        Creates a new scalar index configuration.



    


    
      
        new(field_name, index_type, metric_type)

      


        Creates a new vector index configuration.



    


    
      
        params(index, params)

      


        Sets or merges additional index parameters.



    


    
      
        scalar_index_types()

      


        Returns list of scalar index types.



    


    
      
        scann(field_name, metric_type, opts \\ [])

      


        Creates a SCANN index.



    


    
      
        sparse_bm25(field_name, opts \\ [])

      


        Creates a SPARSE_INVERTED_INDEX for BM25 full-text search.



    


    
      
        stl_sort(field_name, opts \\ [])

      


        Creates an STL_SORT index for numeric scalar fields.



    


    
      
        to_extra_params(index)

      


        Converts the index configuration to protobuf extra_params.



    


    
      
        trie(field_name, opts \\ [])

      


        Creates a Trie index for VARCHAR fields.



    


    
      
        validate(index)

      


        Validates the index configuration.



    


    
      
        validate!(index)

      


        Validates the index and raises on error.



    


    
      
        vector_index_types()

      


        Returns list of vector index types.



    





      


      
        Types


        


  
    
      
    
    
      index_type()



    

  


  

      

          @type index_type() :: vector_index_type() | scalar_index_type()


      



  



  
    
      
    
    
      inverted_index_algo()



    

  


  

      

          @type inverted_index_algo() :: :daat_maxscore | :daat_wand | :taat_naive


      



  



  
    
      
    
    
      metric_type()



    

  


  

      

          @type metric_type() ::
  :l2
  | :ip
  | :cosine
  | :hamming
  | :jaccard
  | :max_sim_cosine
  | :max_sim_ip
  | :bm25


      



  



  
    
      
    
    
      scalar_index_type()



    

  


  

      

          @type scalar_index_type() :: :inverted | :stl_sort | :trie | :bitmap


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Index{
  field_name: String.t(),
  index_type: index_type(),
  metric_type: metric_type() | nil,
  name: String.t() | nil,
  params: map()
}


      



  



  
    
      
    
    
      vector_index_type()



    

  


  

      

          @type vector_index_type() ::
  :flat
  | :ivf_flat
  | :ivf_sq8
  | :ivf_pq
  | :hnsw
  | :autoindex
  | :diskann
  | :gpu_ivf_flat
  | :gpu_ivf_pq
  | :scann
  | :sparse_inverted_index


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      autoindex(field_name, metric_type, opts \\ [])



    

  


  

      

          @spec autoindex(String.t(), metric_type(), keyword()) :: t()


      


Creates an AUTOINDEX.
Lets Milvus automatically choose the best index type and parameters
based on data characteristics.
Options
	:name - Index name (optional)

Examples
Index.autoindex("embedding", :l2)

  



    

  
    
      
    
    
      bitmap(field_name, opts \\ [])



    

  


  

      

          @spec bitmap(
  String.t(),
  keyword()
) :: t()


      


Creates a BITMAP index for low-cardinality scalar fields.
Supports BOOL, INT8, INT16, INT32, INT64, VARCHAR, and ARRAY fields.
Not supported for FLOAT, DOUBLE, or JSON types.
Options
	:name - Index name (optional)

Examples
Index.bitmap("status")
Index.bitmap("is_active", name: "active_bitmap_idx")

  



    

  
    
      
    
    
      diskann(field_name, metric_type, opts \\ [])



    

  


  

      

          @spec diskann(String.t(), metric_type(), keyword()) :: t()


      


Creates a DiskANN index.
Disk-based ANN index for very large datasets that don't fit in memory.
Options
	:name - Index name (optional)

Examples
Index.diskann("embedding", :l2)

  



  
    
      
    
    
      flat(field_name, metric_type)



    

  


  

      

          @spec flat(String.t(), metric_type()) :: t()


      


Creates a FLAT index (brute-force search).
FLAT provides 100% recall but is slower for large datasets.
Best for small datasets or when perfect accuracy is required.
Examples
Index.flat("embedding", :l2)
Index.flat("embedding", :cosine)

  



    

  
    
      
    
    
      hnsw(field_name, metric_type, opts \\ [])



    

  


  

      

          @spec hnsw(String.t(), metric_type(), keyword()) :: t()


      


Creates an HNSW index.
Hierarchical Navigable Small World graph. Excellent performance
for high-dimensional vectors with good recall.
Options
	:m - Maximum number of connections per node (default: 16)
	:ef_construction - Search depth during index building (default: 256)
	:name - Index name (optional)

Examples
Index.hnsw("embedding", :cosine)
Index.hnsw("embedding", :l2, m: 32, ef_construction: 512)

  



  
    
      
    
    
      index_types()



    

  


  

      

          @spec index_types() :: [index_type()]


      


Returns list of all supported index types.

  



    

  
    
      
    
    
      inverted(field_name, opts \\ [])



    

  


  

      

          @spec inverted(
  String.t(),
  keyword()
) :: t()


      


Creates an INVERTED index for scalar fields.
Supports all scalar field types: BOOL, INT8, INT16, INT32, INT64,
FLOAT, DOUBLE, VARCHAR, JSON, and ARRAY.
Options
	:name - Index name (optional)

Examples
Index.inverted("category")
Index.inverted("category", name: "category_idx")

  



    

  
    
      
    
    
      ivf_flat(field_name, metric_type, opts \\ [])



    

  


  

      

          @spec ivf_flat(String.t(), metric_type(), keyword()) :: t()


      


Creates an IVF_FLAT index.
Inverted File index with flat quantization. Good balance of
speed and accuracy for medium-sized datasets.
Options
	:nlist - Number of cluster units (default: 1024)
	:name - Index name (optional)

Examples
Index.ivf_flat("embedding", :l2)
Index.ivf_flat("embedding", :ip, nlist: 2048)

  



    

  
    
      
    
    
      ivf_pq(field_name, metric_type, opts \\ [])



    

  


  

      

          @spec ivf_pq(String.t(), metric_type(), keyword()) :: t()


      


Creates an IVF_PQ index.
IVF with product quantization. Very memory-efficient but with
lower accuracy. Best for very large datasets.
Options
	:nlist - Number of cluster units (default: 1024)
	:m - Number of subquantizers (default: 8)
	:nbits - Bits per subquantizer (default: 8)
	:name - Index name (optional)

Examples
Index.ivf_pq("embedding", :l2)
Index.ivf_pq("embedding", :ip, nlist: 2048, m: 16)

  



    

  
    
      
    
    
      ivf_sq8(field_name, metric_type, opts \\ [])



    

  


  

      

          @spec ivf_sq8(String.t(), metric_type(), keyword()) :: t()


      


Creates an IVF_SQ8 index.
IVF with scalar quantization. More memory-efficient than IVF_FLAT
with slight accuracy trade-off.
Options
	:nlist - Number of cluster units (default: 1024)
	:name - Index name (optional)

Examples
Index.ivf_sq8("embedding", :l2)
Index.ivf_sq8("embedding", :ip, nlist: 2048)

  



  
    
      
    
    
      metric_types()



    

  


  

      

          @spec metric_types() :: [metric_type()]


      


Returns list of all supported metric types.

  



  
    
      
    
    
      name(index, name)



    

  


  

      

          @spec name(t(), String.t()) :: t()


      


Sets the index name.
If not set, Milvus will auto-generate a name.

  



  
    
      
    
    
      new(field_name, index_type)



    

  


  

      

          @spec new(String.t(), scalar_index_type()) :: t()


      


Creates a new scalar index configuration.
Scalar indexes do not require a metric type.
Parameters
	field_name - Name of the scalar field to index
	index_type - Type of scalar index (:inverted, :stl_sort, :trie, :bitmap)

Examples
Index.new("category", :inverted)
Index.new("age", :stl_sort)
Index.new("name", :trie)
Index.new("status", :bitmap)

  



  
    
      
    
    
      new(field_name, index_type, metric_type)



    

  


  

      

          @spec new(String.t(), index_type(), metric_type()) :: t()


      


Creates a new vector index configuration.
Parameters
	field_name - Name of the vector field to index
	index_type - Type of index to create
	metric_type - Distance metric to use

Examples
Index.new("embedding", :hnsw, :cosine)
Index.new("vectors", :ivf_flat, :l2)

  



  
    
      
    
    
      params(index, params)



    

  


  

      

          @spec params(t(), map()) :: t()


      


Sets or merges additional index parameters.
Parameters are index-type specific. Common parameters include:
	IVF indexes: nlist (number of cluster units)
	HNSW: M (max connections), efConstruction (search depth during build)
	IVF_PQ: m (number of subquantizers), nbits (bits per subquantizer)


  



  
    
      
    
    
      scalar_index_types()



    

  


  

      

          @spec scalar_index_types() :: [scalar_index_type()]


      


Returns list of scalar index types.

  



    

  
    
      
    
    
      scann(field_name, metric_type, opts \\ [])



    

  


  

      

          @spec scann(String.t(), metric_type(), keyword()) :: t()


      


Creates a SCANN index.
Google's ScaNN (Scalable Nearest Neighbors) implementation.
Good balance of speed and accuracy.
Options
	:nlist - Number of cluster units (default: 1024)
	:name - Index name (optional)

Examples
Index.scann("embedding", :l2)
Index.scann("embedding", :cosine, nlist: 2048)

  



    

  
    
      
    
    
      sparse_bm25(field_name, opts \\ [])



    

  


  

      

          @spec sparse_bm25(
  String.t(),
  keyword()
) :: t()


      


Creates a SPARSE_INVERTED_INDEX for BM25 full-text search.
Used for SPARSE_FLOAT_VECTOR fields that receive BM25 function output.
Supports inverted index algorithms optimized for sparse vectors.
Options
	:inverted_index_algo - Algorithm to use (default: :daat_maxscore)	:daat_maxscore - Document-at-a-time with MaxScore optimization
	:daat_wand - Document-at-a-time with WAND optimization
	:taat_naive - Term-at-a-time naive approach


	:bm25_k1 - BM25 k1 parameter (default: 1.2)
	:bm25_b - BM25 b parameter (default: 0.75)
	:drop_ratio_build - Drop ratio during index build (default: 0.2)
	:name - Index name (optional)

Examples
Index.sparse_bm25("text_sparse")
Index.sparse_bm25("text_sparse", inverted_index_algo: :daat_wand)
Index.sparse_bm25("text_sparse", bm25_k1: 1.5, bm25_b: 0.8)
Index.sparse_bm25("text_sparse", drop_ratio_build: 0.1)

  



    

  
    
      
    
    
      stl_sort(field_name, opts \\ [])



    

  


  

      

          @spec stl_sort(
  String.t(),
  keyword()
) :: t()


      


Creates an STL_SORT index for numeric scalar fields.
Supports numeric types: INT8, INT16, INT32, INT64, FLOAT, DOUBLE.
Options
	:name - Index name (optional)

Examples
Index.stl_sort("price")
Index.stl_sort("timestamp", name: "ts_idx")

  



  
    
      
    
    
      to_extra_params(index)



    

  


  

      

          @spec to_extra_params(t()) :: [Milvex.Milvus.Proto.Common.KeyValuePair.t()]


      


Converts the index configuration to protobuf extra_params.
Returns a list of KeyValuePair structs for use in CreateIndexRequest.

  



    

  
    
      
    
    
      trie(field_name, opts \\ [])



    

  


  

      

          @spec trie(
  String.t(),
  keyword()
) :: t()


      


Creates a Trie index for VARCHAR fields.
Optimized for prefix matching queries on string fields.
Options
	:name - Index name (optional)

Examples
Index.trie("username")
Index.trie("email", name: "email_trie_idx")

  



  
    
      
    
    
      validate(index)



    

  


  

      

          @spec validate(t()) :: {:ok, t()} | {:error, Milvex.Error.t()}


      


Validates the index configuration.
Returns {:ok, index} if valid, {:error, error} otherwise.

  



  
    
      
    
    
      validate!(index)



    

  


  

      

          @spec validate!(t()) :: t()


      


Validates the index and raises on error.

  



  
    
      
    
    
      vector_index_types()



    

  


  

      

          @spec vector_index_types() :: [vector_index_type()]


      


Returns list of vector index types.

  


        

      


  

    
Milvex.Schema 
    



      
Builder for Milvus collection schemas.
Provides a fluent API for constructing collection schema definitions with validation.
Schemas define the structure of data stored in Milvus collections, including
fields, primary keys, and vector configurations.
Examples
alias Milvex.Schema
alias Milvex.Schema.Field

# Using the builder pattern
schema =
  Schema.new("movies")
  |> Schema.description("Movie embeddings collection")
  |> Schema.add_field(Field.primary_key("id", :int64, auto_id: true))
  |> Schema.add_field(Field.varchar("title", 512))
  |> Schema.add_field(Field.vector("embedding", 128))
  |> Schema.enable_dynamic_field()
  |> Schema.validate!()

# Using the build/1 helper
schema = Schema.build(
  name: "movies",
  description: "Movie embeddings collection",
  enable_dynamic_field: true,
  fields: [
    Field.primary_key("id", :int64, auto_id: true),
    Field.varchar("title", 512),
    Field.vector("embedding", 128)
  ]
)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add_field(schema, field)

      


        Adds a field to the schema.



    


    
      
        add_fields(schema, fields)

      


        Adds multiple fields to the schema.



    


    
      
        add_function(schema, function)

      


        Adds a function to the schema.



    


    
      
        build(opts)

      


        Builds a schema from a keyword list or map.



    


    
      
        build!(opts)

      


        Builds a schema from options and raises on error.



    


    
      
        description(schema, desc)

      


        Sets the collection description.



    


    
      
        enable_dynamic_field(schema, enabled \\ true)

      


        Enables or disables dynamic fields for the collection.



    


    
      
        field_names(schema)

      


        Returns the names of all fields in the schema.



    


    
      
        from_proto(proto)

      


        Creates a Schema from a protobuf CollectionSchema struct.



    


    
      
        get_field(schema, name)

      


        Finds a field by name.



    


    
      
        new(name)

      


        Creates a new schema with the given collection name.



    


    
      
        primary_key_field(schema)

      


        Returns the primary key field from the schema.



    


    
      
        scalar_fields(schema)

      


        Returns all scalar fields from the schema.



    


    
      
        struct_array_fields(schema)

      


        Returns all array_of_struct fields from the schema.



    


    
      
        to_proto(schema)

      


        Converts the schema to a protobuf CollectionSchema struct.



    


    
      
        validate(schema)

      


        Validates the schema configuration.



    


    
      
        validate!(schema)

      


        Validates the schema and raises on error.



    


    
      
        vector_fields(schema)

      


        Returns all vector fields from the schema.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Schema{
  description: String.t() | nil,
  enable_dynamic_field: boolean(),
  fields: [Milvex.Schema.Field.t()],
  functions: [Milvex.Function.t()],
  name: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_field(schema, field)



    

  


  

      

          @spec add_field(t(), Milvex.Schema.Field.t()) :: t()


      


Adds a field to the schema.
Examples
schema
|> Schema.add_field(Field.new("id", :int64) |> Field.primary_key())
|> Schema.add_field(Field.vector("embedding", 128))

  



  
    
      
    
    
      add_fields(schema, fields)



    

  


  

      

          @spec add_fields(t(), [Milvex.Schema.Field.t()]) :: t()


      


Adds multiple fields to the schema.
Examples
Schema.add_fields(schema, [
  Field.primary_key("id", :int64),
  Field.vector("embedding", 128)
])

  



  
    
      
    
    
      add_function(schema, function)



    

  


  

      

          @spec add_function(t(), Milvex.Function.t()) :: t()


      


Adds a function to the schema.
Examples
schema
|> Schema.add_function(Function.bm25("bm25_fn", input: "content", output: "sparse"))

  



  
    
      
    
    
      build(opts)



    

  


  

      

          @spec build(keyword() | map()) :: {:ok, t()} | {:error, Milvex.Error.t()}


      


Builds a schema from a keyword list or map.
Options
	:name - Collection name (required)
	:description - Collection description
	:fields - List of Field structs (required)
	:enable_dynamic_field - Enable dynamic fields (default: false)

Examples
Schema.build(
  name: "movies",
  fields: [
    Field.primary_key("id", :int64),
    Field.vector("embedding", 128)
  ]
)

  



  
    
      
    
    
      build!(opts)



    

  


  

      

          @spec build!(keyword() | map()) :: t()


      


Builds a schema from options and raises on error.

  



  
    
      
    
    
      description(schema, desc)



    

  


  

      

          @spec description(t(), String.t()) :: t()


      


Sets the collection description.

  



    

  
    
      
    
    
      enable_dynamic_field(schema, enabled \\ true)



    

  


  

      

          @spec enable_dynamic_field(t(), boolean()) :: t()


      


Enables or disables dynamic fields for the collection.
When enabled, the collection can store fields not defined in the schema.

  



  
    
      
    
    
      field_names(schema)



    

  


  

      

          @spec field_names(t()) :: [String.t()]


      


Returns the names of all fields in the schema.

  



  
    
      
    
    
      from_proto(proto)



    

  


  

      

          @spec from_proto(Milvex.Milvus.Proto.Schema.CollectionSchema.t() | nil) :: t() | nil


      


Creates a Schema from a protobuf CollectionSchema struct.
Returns nil if the input is nil.
Combines regular fields and struct_array_fields into a single fields list.

  



  
    
      
    
    
      get_field(schema, name)



    

  


  

      

          @spec get_field(t(), String.t()) :: Milvex.Schema.Field.t() | nil


      


Finds a field by name.
Returns nil if the field is not found.

  



  
    
      
    
    
      new(name)



    

  


  

      

          @spec new(String.t()) :: t()


      


Creates a new schema with the given collection name.
Parameters
	name - Collection name (1-255 characters)

Examples
Schema.new("movies")

  



  
    
      
    
    
      primary_key_field(schema)



    

  


  

      

          @spec primary_key_field(t()) :: Milvex.Schema.Field.t() | nil


      


Returns the primary key field from the schema.
Returns nil if no primary key is defined.

  



  
    
      
    
    
      scalar_fields(schema)



    

  


  

      

          @spec scalar_fields(t()) :: [Milvex.Schema.Field.t()]


      


Returns all scalar fields from the schema.

  



  
    
      
    
    
      struct_array_fields(schema)



    

  


  

      

          @spec struct_array_fields(t()) :: [Milvex.Schema.Field.t()]


      


Returns all array_of_struct fields from the schema.

  



  
    
      
    
    
      to_proto(schema)



    

  


  

      

          @spec to_proto(t()) :: Milvex.Milvus.Proto.Schema.CollectionSchema.t()


      


Converts the schema to a protobuf CollectionSchema struct.
Splits fields into regular fields and struct_array_fields as required
by the Milvus proto schema.

  



  
    
      
    
    
      validate(schema)



    

  


  

      

          @spec validate(t()) :: {:ok, t()} | {:error, Milvex.Error.t()}


      


Validates the schema configuration.
Checks:
	Collection name is valid (1-255 chars, alphanumeric + underscore)
	At least one field is defined
	Exactly one primary key field exists
	All field names are unique
	All individual fields pass validation

Returns {:ok, schema} if valid, {:error, error} otherwise.

  



  
    
      
    
    
      validate!(schema)



    

  


  

      

          @spec validate!(t()) :: t()


      


Validates the schema and raises on error.

  



  
    
      
    
    
      vector_fields(schema)



    

  


  

      

          @spec vector_fields(t()) :: [Milvex.Schema.Field.t()]


      


Returns all vector fields from the schema.

  


        

      


  

    
Milvex.Data.FieldData 
    



      
Converts between Elixir values and Milvus FieldData protobuf structures.
This module handles the conversion of column data to/from the FieldData proto
format used by Milvus for insert operations and result parsing.

      


      
        Summary


  
    Functions
  


    
      
        build_scalar_field(data_type, values)

      


        Builds a ScalarField proto for the given data type and values.



    


    
      
        build_vector_field(data_type, values, dimension)

      


        Builds a VectorField proto for the given data type and values.



    


    
      
        extract_scalar_values(scalar_field)

      


        Extracts values from a ScalarField proto.



    


    
      
        extract_vector_values(vector_field)

      


        Extracts values from a VectorField proto.



    


    
      
        from_proto(field_data)

      


        Extracts values from a FieldData proto struct.



    


    
      
        to_proto(field_name, values, field_schema)

      


        Converts a column of values to a FieldData proto struct.



    


    
      
        to_proto_dynamic(field_name, values)

      


        Converts dynamic field values to a FieldData proto struct with is_dynamic flag.



    





      


      
        Functions


        


  
    
      
    
    
      build_scalar_field(data_type, values)



    

  


  

      

          @spec build_scalar_field(Milvex.Schema.Field.data_type(), list()) ::
  Milvex.Milvus.Proto.Schema.ScalarField.t()


      


Builds a ScalarField proto for the given data type and values.

  



  
    
      
    
    
      build_vector_field(data_type, values, dimension)



    

  


  

      

          @spec build_vector_field(Milvex.Schema.Field.data_type(), list(), pos_integer() | nil) ::
  Milvex.Milvus.Proto.Schema.VectorField.t()


      


Builds a VectorField proto for the given data type and values.
For dense vectors, values should be a list of lists (each inner list is a vector).
For sparse vectors, values should be a list of tuple lists: [[{idx, val}, ...], ...].

  



  
    
      
    
    
      extract_scalar_values(scalar_field)



    

  


  

      

          @spec extract_scalar_values(Milvex.Milvus.Proto.Schema.ScalarField.t()) :: list()


      


Extracts values from a ScalarField proto.

  



  
    
      
    
    
      extract_vector_values(vector_field)



    

  


  

      

          @spec extract_vector_values(Milvex.Milvus.Proto.Schema.VectorField.t()) :: list()


      


Extracts values from a VectorField proto.
Returns vectors as lists for float vectors, or as-is for binary types.
Sparse vectors are returned as tuple lists.

  



  
    
      
    
    
      from_proto(field_data)



    

  


  

      

          @spec from_proto(Milvex.Milvus.Proto.Schema.FieldData.t()) :: {String.t(), list()}


      


Extracts values from a FieldData proto struct.
Returns a tuple of {field_name, values} where values is a list.
Examples
iex> field_data = %FieldData{field_name: "age", scalars: %ScalarField{data: {:int_data, %IntArray{data: [25, 30]}}}}
iex> FieldData.from_proto(field_data)
{"age", [25, 30]}

  



  
    
      
    
    
      to_proto(field_name, values, field_schema)



    

  


  

      

          @spec to_proto(String.t(), list(), Milvex.Schema.Field.t()) ::
  Milvex.Milvus.Proto.Schema.FieldData.t()


      


Converts a column of values to a FieldData proto struct.
Parameters
	field_name - Name of the field
	values - List of values for this column
	field_schema - The Field struct with type information

Examples
iex> field = Field.scalar("age", :int32)
iex> FieldData.to_proto("age", [25, 30, 35], field)
%FieldData{field_name: "age", type: :Int32, scalars: %ScalarField{...}}

  



  
    
      
    
    
      to_proto_dynamic(field_name, values)



    

  


  

      

          @spec to_proto_dynamic(String.t(), [map()]) ::
  Milvex.Milvus.Proto.Schema.FieldData.t()


      


Converts dynamic field values to a FieldData proto struct with is_dynamic flag.
Used for dynamic fields when enable_dynamic_field is true on the schema.
Each value should be a map representing the dynamic fields for that row.
Parameters
	field_name - Name of the dynamic field (typically "$meta")
	values - List of maps, one per row, containing the dynamic field values


  


        

      


  

    
Milvex.Schema.Field 
    



      
Builder for Milvus collection field schemas.
Provides a fluent API for constructing field definitions with validation.
Supports all Milvus data types including scalars, vectors, and complex types.
Examples
# Primary key field (using builder)
field = Field.new("id", :int64) |> Field.set_primary_key() |> Field.auto_id()

# Vector field with dimension
field = Field.new("embedding", :float_vector) |> Field.dimension(128)

# VarChar with max length
field = Field.new("title", :varchar) |> Field.max_length(512)

# Using smart constructors
Field.primary_key("id", :int64, auto_id: true)
Field.vector("embedding", 128)
Field.varchar("title", 512, nullable: true)

      


      
        Summary


  
    Types
  


    
      
        data_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        array(name, elem_type, opts \\ [])

      


        Creates an array field with the specified element type.



    


    
      
        array_of_struct?(arg1)

      


        Checks if the field is an array of struct type.



    


    
      
        auto_id(field, value \\ true)

      


        Enables auto-generation of IDs for this field.
Only valid for primary key fields with int64 or varchar type.



    


    
      
        clustering_key(field, value \\ true)

      


        Marks the field as a clustering key.



    


    
      
        data_types()

      


        Returns list of all supported data types.



    


    
      
        default(field, value)

      


        Sets a default value for the field.



    


    
      
        description(field, desc)

      


        Sets the field description.



    


    
      
        dimension(field, dim)

      


        Sets the dimension for vector fields.
Required for all vector types except sparse vectors.



    


    
      
        dynamic(field, value \\ true)

      


        Marks the field as a dynamic field.



    


    
      
        element_type(field, type)

      


        Sets the element type for array fields.



    


    
      
        enable_analyzer(field, value \\ true)

      


        Enables text analyzer for varchar fields.
Used for BM25 full-text search.



    


    
      
        from_proto(proto)

      


        Creates a Field from a protobuf FieldSchema struct.



    


    
      
        from_struct_array_field_schema(proto)

      


        Creates a Field from a StructArrayFieldSchema proto.



    


    
      
        max_capacity(field, cap)

      


        Sets the maximum capacity for array fields.



    


    
      
        max_length(field, len)

      


        Sets the maximum length for varchar fields.
Required for varchar type, must be between 1 and 65535.



    


    
      
        new(name, data_type)

      


        Creates a new field with the given name and data type.



    


    
      
        nullable(field, value \\ true)

      


        Marks the field as nullable.



    


    
      
        partition_key(field, value \\ true)

      


        Marks the field as a partition key.



    


    
      
        primary_key(name, type, opts \\ [])

      


        Creates a primary key field with common defaults.



    


    
      
        scalar(name, type, opts \\ [])

      


        Creates a scalar field of the specified type.



    


    
      
        scalar_type?(type)

      


        Checks if the given type is a scalar type.



    


    
      
        scalar_types()

      


        Returns list of scalar data types.



    


    
      
        set_primary_key(field)

      


        Marks the field as the primary key (sets to true).



    


    
      
        set_primary_key(field, value)

      


        Marks the field as the primary key.



    


    
      
        sparse_vector(name, opts \\ [])

      


        Creates a sparse vector field.



    


    
      
        struct(name, opts \\ [])

      


        Creates a struct field with nested fields.



    


    
      
        struct?(arg1)

      


        Checks if the field is a struct type.



    


    
      
        timestamp(name, opts \\ [])

      


        Creates a timestamp field (with timezone).



    


    
      
        to_proto(field)

      


        Converts the field to a protobuf FieldSchema struct.



    


    
      
        to_struct_array_field_schema(field)

      


        Converts an array_of_struct field to a StructArrayFieldSchema proto.



    


    
      
        validate(field)

      


        Validates the field configuration.



    


    
      
        validate!(field)

      


        Validates the field and raises on error.



    


    
      
        varchar(name, len, opts \\ [])

      


        Creates a varchar field with the specified max length.



    


    
      
        vector(name, dim, opts \\ [])

      


        Creates a vector field with the specified dimension.



    


    
      
        vector_type?(type)

      


        Checks if the given type is a vector type.



    


    
      
        vector_types()

      


        Returns list of vector data types.



    





      


      
        Types


        


  
    
      
    
    
      data_type()



    

  


  

      

          @type data_type() ::
  :bool
  | :int8
  | :int16
  | :int32
  | :int64
  | :float
  | :double
  | :varchar
  | :json
  | :text
  | :timestamp
  | :array
  | :struct
  | :array_of_struct
  | :binary_vector
  | :float_vector
  | :float16_vector
  | :bfloat16_vector
  | :sparse_float_vector
  | :int8_vector


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Schema.Field{
  auto_id: boolean(),
  data_type: data_type(),
  default_value: term() | nil,
  description: String.t() | nil,
  dimension: pos_integer() | nil,
  element_type: data_type() | nil,
  enable_analyzer: boolean(),
  is_clustering_key: boolean(),
  is_dynamic: boolean(),
  is_partition_key: boolean(),
  is_primary_key: boolean(),
  max_capacity: pos_integer() | nil,
  max_length: pos_integer() | nil,
  name: String.t(),
  nullable: boolean(),
  struct_schema: [t()] | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      array(name, elem_type, opts \\ [])



    

  


  

      

          @spec array(String.t(), data_type(), keyword()) :: t()


      


Creates an array field with the specified element type.
Options
	:max_capacity - Maximum number of elements (required)
	:nullable - Allow null values (default: false)
	:description - Field description
	:struct_schema - Required when element_type is :struct, list of Field.t()
	:max_length - For varchar element types

Examples
# Array of scalars
Field.array("tags", :varchar, max_capacity: 100, max_length: 64)

# Array of structs
struct_fields = [
  Field.varchar("text", 4096),
  Field.vector("embedding", 1024)
]
Field.array("sentences", :struct, max_capacity: 50, struct_schema: struct_fields)

  



  
    
      
    
    
      array_of_struct?(arg1)



    

  


  

      

          @spec array_of_struct?(t()) :: boolean()


      


Checks if the field is an array of struct type.

  



    

  
    
      
    
    
      auto_id(field, value \\ true)



    

  


  

      

          @spec auto_id(t(), boolean()) :: t()


      


Enables auto-generation of IDs for this field.
Only valid for primary key fields with int64 or varchar type.

  



    

  
    
      
    
    
      clustering_key(field, value \\ true)



    

  


  

      

          @spec clustering_key(t(), boolean()) :: t()


      


Marks the field as a clustering key.

  



  
    
      
    
    
      data_types()



    

  


  

      

          @spec data_types() :: [data_type()]


      


Returns list of all supported data types.

  



  
    
      
    
    
      default(field, value)



    

  


  

      

          @spec default(t(), term()) :: t()


      


Sets a default value for the field.

  



  
    
      
    
    
      description(field, desc)



    

  


  

      

          @spec description(t(), String.t()) :: t()


      


Sets the field description.

  



  
    
      
    
    
      dimension(field, dim)



    

  


  

      

          @spec dimension(t(), pos_integer()) :: t()


      


Sets the dimension for vector fields.
Required for all vector types except sparse vectors.

  



    

  
    
      
    
    
      dynamic(field, value \\ true)



    

  


  

      

          @spec dynamic(t(), boolean()) :: t()


      


Marks the field as a dynamic field.
Only valid for scalar types: bool, int8, int16, int32, int64, float, double, text, varchar, json.
Dynamic fields allow storing data that may not be strictly typed at the schema level.
Examples
Field.new("metadata", :json) |> Field.dynamic()
Field.varchar("extra", 256, dynamic: true)

  



  
    
      
    
    
      element_type(field, type)



    

  


  

      

          @spec element_type(t(), data_type()) :: t()


      


Sets the element type for array fields.

  



    

  
    
      
    
    
      enable_analyzer(field, value \\ true)



    

  


  

      

          @spec enable_analyzer(t(), boolean()) :: t()


      


Enables text analyzer for varchar fields.
Used for BM25 full-text search.

  



  
    
      
    
    
      from_proto(proto)



    

  


  

      

          @spec from_proto(Milvex.Milvus.Proto.Schema.FieldSchema.t()) :: t()


      


Creates a Field from a protobuf FieldSchema struct.

  



  
    
      
    
    
      from_struct_array_field_schema(proto)



    

  


  

      

          @spec from_struct_array_field_schema(
  Milvex.Milvus.Proto.Schema.StructArrayFieldSchema.t()
) :: t()


      


Creates a Field from a StructArrayFieldSchema proto.

  



  
    
      
    
    
      max_capacity(field, cap)



    

  


  

      

          @spec max_capacity(t(), pos_integer()) :: t()


      


Sets the maximum capacity for array fields.

  



  
    
      
    
    
      max_length(field, len)



    

  


  

      

          @spec max_length(t(), pos_integer()) :: t()


      


Sets the maximum length for varchar fields.
Required for varchar type, must be between 1 and 65535.

  



  
    
      
    
    
      new(name, data_type)



    

  


  

      

          @spec new(String.t(), data_type()) :: t()


      


Creates a new field with the given name and data type.
Parameters
	name - Field name (1-255 characters, alphanumeric and underscores)
	data_type - One of the supported Milvus data types

Examples
Field.new("id", :int64)
Field.new("embedding", :float_vector)

  



    

  
    
      
    
    
      nullable(field, value \\ true)



    

  


  

      

          @spec nullable(t(), boolean()) :: t()


      


Marks the field as nullable.

  



    

  
    
      
    
    
      partition_key(field, value \\ true)



    

  


  

      

          @spec partition_key(t(), boolean()) :: t()


      


Marks the field as a partition key.

  



    

  
    
      
    
    
      primary_key(name, type, opts \\ [])



    

  


  

      

          @spec primary_key(String.t(), data_type(), keyword()) :: t()


      


Creates a primary key field with common defaults.
Options
	:auto_id - Enable auto ID generation (default: false)
	:description - Field description

Examples
Field.primary_key("id", :int64)
Field.primary_key("id", :int64, auto_id: true)
Field.primary_key("pk", :varchar, max_length: 64)

  



    

  
    
      
    
    
      scalar(name, type, opts \\ [])



    

  


  

      

          @spec scalar(String.t(), data_type(), keyword()) :: t()


      


Creates a scalar field of the specified type.
Options
	:nullable - Allow null values (default: false)
	:description - Field description
	:default - Default value

Examples
Field.scalar("age", :int32)
Field.scalar("score", :float, nullable: true)

  



  
    
      
    
    
      scalar_type?(type)



    

  


  

      

          @spec scalar_type?(data_type()) :: boolean()


      


Checks if the given type is a scalar type.

  



  
    
      
    
    
      scalar_types()



    

  


  

      

          @spec scalar_types() :: [data_type()]


      


Returns list of scalar data types.

  



  
    
      
    
    
      set_primary_key(field)



    

  


  

      

          @spec set_primary_key(t()) :: t()


      


Marks the field as the primary key (sets to true).

  



  
    
      
    
    
      set_primary_key(field, value)



    

  


  

      

          @spec set_primary_key(t(), boolean()) :: t()


      


Marks the field as the primary key.
When called with a single Field argument, sets is_primary_key to true.
When called with a boolean, sets is_primary_key to that value.

  



    

  
    
      
    
    
      sparse_vector(name, opts \\ [])



    

  


  

      

          @spec sparse_vector(
  String.t(),
  keyword()
) :: t()


      


Creates a sparse vector field.
Sparse vectors don't require a dimension parameter.
Examples
Field.sparse_vector("sparse_embedding")

  



    

  
    
      
    
    
      struct(name, opts \\ [])



    

  


  

      

          @spec struct(
  String.t(),
  keyword()
) :: t()


      


Creates a struct field with nested fields.
Struct fields are typically used as the element type for array_of_struct fields.
Options
	:fields - List of Field.t() defining the struct schema (required)
	:description - Field description

Examples
struct_fields = [
  Field.varchar("text", 4096),
  Field.vector("embedding", 1024),
  Field.varchar("speaker_id", 36)
]
Field.struct("sentence", fields: struct_fields)

  



  
    
      
    
    
      struct?(arg1)



    

  


  

      

          @spec struct?(t()) :: boolean()


      


Checks if the field is a struct type.

  



    

  
    
      
    
    
      timestamp(name, opts \\ [])



    

  


  

      

          @spec timestamp(
  String.t(),
  keyword()
) :: t()


      


Creates a timestamp field (with timezone).
Milvus stores timestamps as Timestamptz - timestamp with timezone information.
Options
	:nullable - Allow null values (default: false)
	:description - Field description
	:default - Default value

Examples
Field.timestamp("created_at")
Field.timestamp("updated_at", nullable: true)

  



  
    
      
    
    
      to_proto(field)



    

  


  

      

          @spec to_proto(t()) :: Milvex.Milvus.Proto.Schema.FieldSchema.t()


      


Converts the field to a protobuf FieldSchema struct.

  



  
    
      
    
    
      to_struct_array_field_schema(field)



    

  


  

      

          @spec to_struct_array_field_schema(t()) ::
  Milvex.Milvus.Proto.Schema.StructArrayFieldSchema.t()


      


Converts an array_of_struct field to a StructArrayFieldSchema proto.
Used for the struct_array_fields in CollectionSchema.
Nested fields are wrapped as Array (for scalars) or ArrayOfVector (for vectors)
as required by Milvus's StructArrayFieldSchema format.

  



  
    
      
    
    
      validate(field)



    

  


  

      

          @spec validate(t()) :: {:ok, t()} | {:error, Milvex.Error.t()}


      


Validates the field configuration.
Returns {:ok, field} if valid, {:error, error} otherwise.

  



  
    
      
    
    
      validate!(field)



    

  


  

      

          @spec validate!(t()) :: t()


      


Validates the field and raises on error.

  



    

  
    
      
    
    
      varchar(name, len, opts \\ [])



    

  


  

      

          @spec varchar(String.t(), pos_integer(), keyword()) :: t()


      


Creates a varchar field with the specified max length.
Options
	:nullable - Allow null values (default: false)
	:description - Field description
	:default - Default value
	:enable_analyzer - Enable text analyzer for BM25 search (default: false)

Examples
Field.varchar("title", 256)
Field.varchar("description", 1024, nullable: true)
Field.varchar("content", 4096, enable_analyzer: true)

  



    

  
    
      
    
    
      vector(name, dim, opts \\ [])



    

  


  

      

          @spec vector(String.t(), pos_integer(), keyword()) :: t()


      


Creates a vector field with the specified dimension.
Options
	:type - Vector type (default: :float_vector)
	:description - Field description

Examples
Field.vector("embedding", 128)
Field.vector("embedding", 768, type: :float16_vector)

  



  
    
      
    
    
      vector_type?(type)



    

  


  

      

          @spec vector_type?(data_type()) :: boolean()


      


Checks if the given type is a vector type.

  



  
    
      
    
    
      vector_types()



    

  


  

      

          @spec vector_types() :: [data_type()]


      


Returns list of vector data types.

  


        

      


  

    
Milvex.QueryResult 
    



      
Parser for Milvus query results.
Converts the columnar FieldData format from Milvus QueryResults
into row-oriented Elixir maps for easy consumption.
Examples
# Parse from proto
{:ok, result} = QueryResult.from_proto(query_results)

# Access results
result.rows             # List of row maps
result.collection_name  # Collection queried
result.output_fields    # Field names returned

# Each row is a map
row = hd(result.rows)
row.id     # Primary key value
row.title  # Field value

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        empty?(query_result)

      


        Checks if the result is empty.



    


    
      
        from_proto(proto)

      


        Parses a QueryResults proto into a QueryResult struct.



    


    
      
        get_column(query_result, field_name)

      


        Gets all values for a specific field across all rows.



    


    
      
        get_row(query_result, index)

      


        Gets a specific row by index (0-based).



    


    
      
        num_rows(query_result)

      


        Returns the number of rows in the result.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.QueryResult{
  collection_name: String.t(),
  output_fields: [String.t()],
  primary_field_name: String.t() | nil,
  rows: [map()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      empty?(query_result)



    

  


  

      

          @spec empty?(t()) :: boolean()


      


Checks if the result is empty.

  



  
    
      
    
    
      from_proto(proto)



    

  


  

      

          @spec from_proto(Milvex.Milvus.Proto.Milvus.QueryResults.t()) :: t()


      


Parses a QueryResults proto into a QueryResult struct.
Converts columnar FieldData to row-oriented maps.
Parameters
	proto - The QueryResults protobuf struct


  



  
    
      
    
    
      get_column(query_result, field_name)



    

  


  

      

          @spec get_column(t(), String.t() | atom()) :: [term()]


      


Gets all values for a specific field across all rows.

  



  
    
      
    
    
      get_row(query_result, index)



    

  


  

      

          @spec get_row(t(), non_neg_integer()) :: map() | nil


      


Gets a specific row by index (0-based).

  



  
    
      
    
    
      num_rows(query_result)



    

  


  

      

          @spec num_rows(t()) :: non_neg_integer()


      


Returns the number of rows in the result.

  


        

      


  

    
Milvex.SearchResult 
    



      
Parser for Milvus search results.
Converts the flat SearchResultData format from Milvus into
structured results grouped by query.
Examples
# Parse from proto
{:ok, result} = SearchResult.from_proto(search_results)

# Access results
result.num_queries      # Number of queries
result.top_k            # Top-K used
result.collection_name  # Collection searched

# Hits GROUPED BY QUERY - result.hits is list of lists
result.hits             # [[query1_hits], [query2_hits], ...]
query1_hits = Enum.at(result.hits, 0)

# Each hit in a query group
hit.id                  # Primary key
hit.score               # Similarity score
hit.distance            # Raw distance (optional)
hit.fields              # Map of output field values

      


      
        Summary


  
    Types
  


    
      
        hits_list()

      


    


    
      
        hits_map()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        empty?(search_result)

      


        Checks if the result is empty.



    


    
      
        from_proto(proto)

      


        Parses a SearchResults proto into a SearchResult struct.



    


    
      
        get_query_hits(search_result, key)

      


        Returns the hits for a specific query.



    


    
      
        top_hits(search_result)

      


        Returns the top hit for each query.



    


    
      
        total_hits(search_result)

      


        Returns the total number of hits across all queries.



    





      


      
        Types


        


  
    
      
    
    
      hits_list()



    

  


  

      

          @type hits_list() :: [[Milvex.SearchResult.Hit.t()]]


      



  



  
    
      
    
    
      hits_map()



    

  


  

      

          @type hits_map() :: %{required(atom()) => [Milvex.SearchResult.Hit.t()]}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.SearchResult{
  collection_name: String.t(),
  hits: hits_list() | hits_map(),
  num_queries: non_neg_integer(),
  top_k: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      empty?(search_result)



    

  


  

      

          @spec empty?(t()) :: boolean()


      


Checks if the result is empty.

  



  
    
      
    
    
      from_proto(proto)



    

  


  

      

          @spec from_proto(Milvex.Milvus.Proto.Milvus.SearchResults.t()) :: t()


      


Parses a SearchResults proto into a SearchResult struct.
Converts flat result arrays into hits grouped by query.
Parameters
	proto - The SearchResults protobuf struct


  



  
    
      
    
    
      get_query_hits(search_result, key)



    

  


  

      

          @spec get_query_hits(t(), non_neg_integer() | atom()) :: [Milvex.SearchResult.Hit.t()]


      


Returns the hits for a specific query.
For list-based results, pass a 0-indexed integer.
For keyed results, pass the atom key used in the search.

  



  
    
      
    
    
      top_hits(search_result)



    

  


  

      

          @spec top_hits(t()) ::
  [Milvex.SearchResult.Hit.t() | nil]
  | %{required(atom()) => Milvex.SearchResult.Hit.t() | nil}


      


Returns the top hit for each query.
For list-based results, returns a list of top hits.
For keyed results, returns a map with the same keys.

  



  
    
      
    
    
      total_hits(search_result)



    

  


  

      

          @spec total_hits(t()) :: non_neg_integer()


      


Returns the total number of hits across all queries.

  


        

      


  

    
Milvex.Error 
    



      
Main error aggregator for Milvex using Splode.
This module provides consistent error handling across all Milvex operations.
Errors are classified into four categories:
	:invalid - Input validation and constraint violations
	:connection - Network and connection establishment errors
	:grpc - gRPC operation and Milvus server response errors
	:unknown - Unexpected or unclassified errors


      


      
        Summary


  
    Types
  


    
      
        class()

      


    


    
      
        class_module()

      


    


    
      
        error_class()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        splode_error?(arg1, splode)

      


    


    
      
        traverse_errors(error_or_errors, fun)

      


        Traverses errors, calling fun for each leaf error, and returns a nested
map of results grouped by each error's path.



    


    
      
        unwrap!(result, opts \\ nil)

      


        Raises an error if the result is an error, otherwise returns the result



    





      


      
        Types


        


  
    
      
    
    
      class()



    

  


  

      

          @type class() :: %{
  :__struct__ => class_module(),
  :__exception__ => true,
  :errors => [t()],
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}


      



  



  
    
      
    
    
      class_module()



    

  


  

      

          @type class_module() ::
  Milvex.Errors.Unknown
  | Milvex.Errors.Grpc
  | Milvex.Errors.Connection
  | Milvex.Errors.Invalid


      



  



  
    
      
    
    
      error_class()



    

  


  

      

          @type error_class() :: :unknown | :grpc | :connection | :invalid


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %{
  :__struct__ => module(),
  :__exception__ => true,
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      splode_error?(arg1, splode)



    

  


  


  



  
    
      
    
    
      traverse_errors(error_or_errors, fun)



    

  


  

Traverses errors, calling fun for each leaf error, and returns a nested
map of results grouped by each error's path.
See Splode.traverse_errors/2 for full documentation.
Example
iex> Elixir.Milvex.Error.traverse_errors(error, fn error ->
...>   Exception.message(error)
...> end)
%{name: ["name is required"]}

  



    

  
    
      
    
    
      unwrap!(result, opts \\ nil)



    

  


  

Raises an error if the result is an error, otherwise returns the result
Alternatively, you can use the defsplode macro, which does this automatically.
Options
	:error_opts - Options to pass to to_error/2 when converting the returned error
	:unknown_error_opts - Options to pass to the unknown error if the function returns only :error.
not necessary if your function always returns {:error, error}.

Examples
  def function(arg) do
case do_something(arg) do
  :success -> :ok
  {:success, result} -> {:ok, result}
  {:error, error} -> {:error, error}
end
  end
  def function!(arg) do
YourErrors.unwrap!(function(arg))
  end

  


        

      


  

    
Milvex.Errors.Connection exception
    



      
Errors related to connection establishment, network issues, or disconnections.
Used when:
	Unable to establish gRPC connection
	Connection timeout
	Network unreachable
	Connection lost during operation


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Milvex.Errors.Connection without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Errors.Connection{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  host: String.t() | nil,
  path: term(),
  port: integer() | nil,
  reason: String.t() | atom(),
  retriable: boolean() | nil,
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Milvex.Errors.Connection{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  host: term(),
  path: term(),
  port: term(),
  reason: term(),
  retriable: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Milvex.Errors.Connection without raising it.
Keys
	:reason
	:host
	:port
	:retriable


  


        

      


  

    
Milvex.Errors.Grpc exception
    



      
Errors from gRPC operations or Milvus server responses.
Used when:
	Milvus returns an error status code
	gRPC call fails
	Server-side validation fails
	Operation not permitted


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(msg)

      


        Create an Elixir.Milvex.Errors.Grpc without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Errors.Grpc{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  code: integer() | atom(),
  details: map() | nil,
  message: String.t(),
  operation: String.t() | atom() | nil,
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(msg)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Milvex.Errors.Grpc{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  code: term(),
  details: term(),
  message: term(),
  operation: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Milvex.Errors.Grpc without raising it.
Keys
	:code
	:message
	:details
	:operation


  


        

      


  

    
Milvex.Errors.Invalid exception
    



      
Errors for invalid input, validation failures, or constraint violations.
Used when user-provided data fails validation, such as:
	Invalid configuration parameters
	Schema validation failures
	Missing required fields
	Type mismatches


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(msg)

      


        Create an Elixir.Milvex.Errors.Invalid without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Errors.Invalid{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  code: atom() | nil,
  context: map() | nil,
  field: String.t() | atom() | nil,
  message: String.t(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(msg)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Milvex.Errors.Invalid{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  code: term(),
  context: term(),
  field: term(),
  message: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Milvex.Errors.Invalid without raising it.
Keys
	:field
	:message
	:code
	:context


  


        

      


  

    
Milvex.Errors.Unknown exception
    



      
Fallback for unexpected or unclassified errors.
Used when:
	An unexpected exception occurs
	Error cannot be classified into other categories
	Wrapping third-party library errors


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Milvex.Errors.Unknown without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Errors.Unknown{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  context: map() | nil,
  error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Milvex.Errors.Unknown{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  context: term(),
  error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Milvex.Errors.Unknown without raising it.
Keys
	:error
	:context


  


        

      


  

    
Milvex.Telemetry 
    



      
Telemetry events emitted by Milvex.
Milvex uses :telemetry to emit events for gRPC operations, connection
lifecycle, and data encoding. You can attach handlers to these events
using :telemetry.attach/4 or :telemetry.attach_many/4.
RPC Events
Emitted via :telemetry.span/3 for every gRPC call through Milvex.RPC.
[:milvex, :rpc, :start]
Emitted when a gRPC call begins.
	Measurements: %{system_time: integer()}
	Metadata:	:method - The RPC method atom (e.g., :insert, :search)
	:stub - The gRPC stub module
	:collection - The collection name (or nil if not applicable)



[:milvex, :rpc, :stop]
Emitted when a gRPC call completes successfully.
	Measurements: %{duration: integer()} (in native time units)
	Metadata: same as :start plus:	:status_code - The Milvus status code from the response (or nil)



[:milvex, :rpc, :exception]
Emitted when a gRPC call raises an exception.
	Measurements: %{duration: integer()} (in native time units)
	Metadata: same as :start plus:	:kind - The exception kind (:error, :exit, :throw)
	:reason - The raw exception reason
	:stacktrace - The stacktrace
	:error_type - Normalized error classification atom with bounded
cardinality, safe for use as a metric tag. One of: :connection,
:grpc, :invalid, :argument, :timeout, :closed,
:econnrefused, :econnreset, or :unknown



[:milvex, :rpc, :retry]
Emitted when an RPC call required retries (only if at least one retry occurred).
	Measurements: %{attempts: integer()} (number of retries, not counting the initial attempt)
	Metadata:	:method - The RPC method atom
	:stub - The gRPC stub module
	:collection - The collection name (or nil)



Connection Lifecycle Events
Emitted via :telemetry.execute/3 from Milvex.Connection.
[:milvex, :connection, :connect]
Emitted when a connection is successfully established.
	Measurements: %{}
	Metadata:	:host - The Milvus host
	:port - The Milvus port



[:milvex, :connection, :disconnect]
Emitted when a connection is lost.
	Measurements: %{}
	Metadata:	:host - The Milvus host
	:port - The Milvus port
	:reason - The disconnect reason



[:milvex, :connection, :reconnect]
Emitted when a reconnection attempt starts.
	Measurements: %{}
	Metadata:	:host - The Milvus host
	:port - The Milvus port
	:retry_count - Number of retries so far
	:delay_ms - Backoff delay before this attempt



Data Encoding Events
Emitted via :telemetry.span/3 from Milvex.Data.
[:milvex, :data, :encode, :start]
Emitted when data encoding (row-to-column conversion) begins.
	Measurements: %{system_time: integer()}
	Metadata:	:row_count - Number of rows being encoded
	:field_count - Number of fields in the schema



[:milvex, :data, :encode, :stop]
Emitted when data encoding completes.
	Measurements: %{duration: integer()} (in native time units)
	Metadata: same as :start

[:milvex, :data, :encode, :exception]
Emitted when data encoding raises an exception.
	Measurements: %{duration: integer()} (in native time units)
	Metadata: same as :start plus:	:kind - The exception kind
	:reason - The raw exception reason
	:stacktrace - The stacktrace
	:error_type - Normalized error classification atom (see RPC exception docs)



Example
:telemetry.attach_many(
  "milvex-logger",
  [
    [:milvex, :rpc, :stop],
    [:milvex, :connection, :connect],
    [:milvex, :connection, :disconnect]
  ],
  fn event, measurements, metadata, _config ->
    Logger.info("Milvex event: #{inspect(event)}, " <>
      "measurements: #{inspect(measurements)}, " <>
      "metadata: #{inspect(metadata)}")
  end,
  nil
)

      




  

    
Milvex.Backoff 
    



      
Exponential backoff calculator with jitter support.
Provides delay calculation for connection retry logic to prevent
thundering herd problems when multiple clients reconnect simultaneously.

      


      
        Summary


  
    Functions
  


    
      
        calculate(attempt, base_delay, max_delay, multiplier \\ 2.0, jitter \\ 0.1)

      


        Calculates the next delay using exponential backoff with optional jitter.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      calculate(attempt, base_delay, max_delay, multiplier \\ 2.0, jitter \\ 0.1)



    

  


  

      

          @spec calculate(
  non_neg_integer(),
  pos_integer(),
  pos_integer(),
  float(),
  float()
) :: pos_integer()


      


Calculates the next delay using exponential backoff with optional jitter.
The formula is: min(base_delay * multiplier^attempt, max_delay) +/- jitter
Parameters
	attempt - Current retry attempt number (0-based, first retry is attempt 0)
	base_delay - Base delay in milliseconds
	max_delay - Maximum delay cap in milliseconds
	multiplier - Exponential multiplier (default: 2.0)
	jitter - Jitter factor 0.0-1.0 (default: 0.1)

Examples
iex> Milvex.Backoff.calculate(0, 1000, 60000, 2.0, 0.0)
1000

iex> Milvex.Backoff.calculate(3, 1000, 60000, 2.0, 0.0)
8000

iex> Milvex.Backoff.calculate(10, 1000, 60000, 2.0, 0.0)
60000

  


        

      


  

    
Milvex.Config 
    



      
Configuration module for Milvus client connections.
Handles parsing and validation of connection parameters from keyword lists,
maps, or URI strings. Supports various authentication methods including
username/password and API tokens.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        default_ssl_options()

      


        Returns the default SSL options for secure connections.



    


    
      
        defaults()

      


        Returns the default configuration with all default values applied.



    


    
      
        merge_rpc_opts(config, opts)

      


        Merges RPC-relevant defaults from a config map with user-provided opts.



    


    
      
        parse(config)

      


        Parse and validate configuration from keyword list or map.



    


    
      
        parse_uri(uri)

      


        Parse configuration from URI string.



    


    
      
        schema()

      


        Returns the configuration schema.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %{
  :timeout => integer(),
  optional(:port) => integer(),
  optional(:user) => binary(),
  :ssl => nil | boolean(),
  :host => binary(),
  optional(:token) => binary(),
  optional(:password) => binary(),
  ssl_options: any(),
  adapter: any(),
  database: binary(),
  reconnect_base_delay: integer(),
  reconnect_max_delay: integer(),
  reconnect_multiplier: float(),
  reconnect_jitter: float(),
  retry_max_attempts: integer(),
  retry_base_delay: integer(),
  retry_max_delay: integer(),
  retry_timeout: integer(),
  adapter_opts: any()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_ssl_options()



    

  


  

      

          @spec default_ssl_options() :: keyword()


      


Returns the default SSL options for secure connections.

  



  
    
      
    
    
      defaults()



    

  


  

      

          @spec defaults() :: t()


      


Returns the default configuration with all default values applied.

  



  
    
      
    
    
      merge_rpc_opts(config, opts)



    

  


  

      

          @spec merge_rpc_opts(
  t(),
  keyword()
) :: keyword()


      


Merges RPC-relevant defaults from a config map with user-provided opts.
Extracts retry and timeout keys from the connection config and uses them
as defaults. User-provided opts take precedence.

  



  
    
      
    
    
      parse(config)



    

  


  

      

          @spec parse(keyword() | map()) :: {:ok, t()} | {:error, Milvex.Error.t()}


      


Parse and validate configuration from keyword list or map.
Returns {:ok, config} on success or {:error, error} on validation failure.
Examples
iex> Milvex.Config.parse(host: "localhost", port: 19530)
{:ok, %{host: "localhost", port: 19530, ...}}

iex> Milvex.Config.parse(port: -1)
{:error, %Milvex.Errors.Invalid{...}}

  



  
    
      
    
    
      parse_uri(uri)



    

  


  

      

          @spec parse_uri(String.t()) :: {:ok, t()} | {:error, Milvex.Error.t()}


      


Parse configuration from URI string.
Supports formats:
	http://localhost:19530
	https://user:pass@host:19530/database
	milvus://host:19530?timeout=60000

Examples
iex> Milvex.Config.parse_uri("http://localhost:19530")
{:ok, %{host: "localhost", port: 19530, ssl: false, ...}}

iex> Milvex.Config.parse_uri("https://user:pass@milvus.example.com:443/mydb")
{:ok, %{host: "milvus.example.com", port: 443, ssl: true, user: "user", ...}}

  



  
    
      
    
    
      schema()



    

  


  

Returns the configuration schema.
Configuration options for connecting to a Milvus server
Options
	:timeout (integer/0) - Required. Timeout for gRPC calls in milliseconds The default value is 30000.

	:port (integer/0) - Milvus server port (1-65535)

	:user (String.t/0) - Username for authentication

	:ssl (boolean/0) - Required. Enable SSL/TLS encryption The default value is nil.

	:host (String.t/0) - Required. Milvus server hostname or IP address The default value is "localhost".

	:token (String.t/0) - API token for authentication (alternative to user/password)

	:password (String.t/0) - Password for authentication

	:ssl_options (term/0) - Required. SSL options passed to the underlying transport The default value is [].

	:adapter (term/0) - Required. GRPC client adapter module The default value is GRPC.Client.Adapters.Gun.

	:database (String.t/0) - Required. Database name to connect to The default value is "default".

	:reconnect_base_delay (integer/0) - Required. Base delay for reconnection attempts in milliseconds The default value is 1000.

	:reconnect_max_delay (integer/0) - Required. Maximum delay for reconnection attempts in milliseconds The default value is 60000.

	:reconnect_multiplier (float/0) - Required. Multiplier for exponential backoff The default value is 2.0.

	:reconnect_jitter (float/0) - Required. Jitter factor (0.0 to 1.0) to randomize delay The default value is 0.1.

	:retry_max_attempts (integer/0) - Required. Maximum number of retry attempts for transient gRPC errors (0 to disable) The default value is 5.

	:retry_base_delay (integer/0) - Required. Initial backoff delay in milliseconds for RPC retries The default value is 100.

	:retry_max_delay (integer/0) - Required. Maximum backoff delay in milliseconds for RPC retries The default value is 3000.

	:retry_timeout (integer/0) - Required. Total time budget in milliseconds for all retry attempts The default value is 15000.

	:adapter_opts (term/0) - Required. Adapter-specific options passed to GRPC.Stub.connect The default value is [].


Example
iex> Zoi.example(Milvex.Config.schema())
%{timeout: 30000, port: 19530, host: "localhost", database: "default"}

  


        

      


  

    
Milvex.RPC 
    



      
Low-level gRPC wrapper with consistent error handling.
Provides helper functions for making gRPC calls and converting
Milvus proto Status codes and gRPC errors to Splode errors.
Usage
alias Milvex.RPC
alias Milvex.Milvus.Proto.Milvus.MilvusService

# Make a gRPC call with automatic error conversion
case RPC.call(channel, MilvusService.Stub, :show_collections, request) do
  {:ok, response} -> handle_response(response)
  {:error, error} -> handle_error(error)
end

# Check and convert a Milvus Status
case RPC.check_status(status, "CreateCollection") do
  :ok -> :ok
  {:error, error} -> {:error, error}
end

      


      
        Summary


  
    Types
  


    
      
        rpc_result()

      


    





  
    Functions
  


    
      
        call(channel_fn, stub_module, method, request, opts \\ [])

      


        Call a gRPC method with automatic error conversion.



    


    
      
        check_response_status(arg1, operation)

      


        Checks if a response has an embedded status field and validates it.



    


    
      
        check_status(status, operation)

      


        Checks a Milvus Status and converts to an error if not successful.



    


    
      
        grpc_error_to_error(rpc_error, operation)

      


        Converts a GRPC.RPCError to a Splode error.



    


    
      
        status_to_error(arg1, operation)

      


        Converts a Milvus proto Status to a Splode error.



    


    
      
        with_status_check(response, operation)

      


        Extracts the response if status is successful, otherwise returns error.



    





      


      
        Types


        


  
    
      
    
    
      rpc_result()



    

  


  

      

          @type rpc_result() :: {:ok, struct()} | {:error, Milvex.Error.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      call(channel_fn, stub_module, method, request, opts \\ [])



    

  


  

      

          @spec call(
  (-> {:ok, GRPC.Channel.t(), map()} | {:error, term()}),
  module(),
  atom(),
  struct(),
  keyword()
) :: rpc_result()


      


Call a gRPC method with automatic error conversion.
The channel function is called on each retry attempt to obtain a fresh
channel, allowing recovery from dead connections.
Parameters
	channel_fn - (-> {:ok, GRPC.Channel.t(), Config.t()} | {:error, term()})

	stub_module - The generated gRPC stub module (e.g., MilvusService.Stub)
	method - The RPC method name as an atom (e.g., :show_collections)
	request - The request struct
	opts - Options to pass to the gRPC call (e.g., [timeout: 10_000])

Returns
	{:ok, response} on success
	{:error, error} on failure (Connection or Grpc error)

Examples
RPC.call(
  fn -> Connection.get_channel(conn) end,
  MilvusService.Stub,
  :search,
  request,
  timeout: 30_000
)

  



  
    
      
    
    
      check_response_status(arg1, operation)



    

  


  

      

          @spec check_response_status(map(), String.t()) :: :ok | {:error, Milvex.Error.t()}


      


Checks if a response has an embedded status field and validates it.
Use this for responses that embed a Status struct rather than returning it directly.
Examples
response = %{status: %Status{code: 0}, collections: [...]}
case RPC.check_response_status(response, "ShowCollections") do
  :ok -> {:ok, response}
  {:error, error} -> {:error, error}
end

  



  
    
      
    
    
      check_status(status, operation)



    

  


  

      

          @spec check_status(Milvex.Milvus.Proto.Common.Status.t() | nil, String.t()) ::
  :ok | {:error, Milvex.Error.t()}


      


Checks a Milvus Status and converts to an error if not successful.
Many Milvus RPC calls return a Status struct. Use this function to check
if the operation succeeded and convert to a proper error if not.
Parameters
	status - The Milvex.Milvus.Proto.Common.Status struct
	operation - A string describing the operation (for error context)

Returns
	:ok if status indicates success (code 0)
	{:error, error} if status indicates failure

Examples
case RPC.check_status(response.status, "CreateCollection") do
  :ok -> {:ok, :created}
  {:error, error} -> {:error, error}
end

  



  
    
      
    
    
      grpc_error_to_error(rpc_error, operation)



    

  


  

      

          @spec grpc_error_to_error(GRPC.RPCError.t(), String.t()) :: Milvex.Errors.Grpc.t()


      


Converts a GRPC.RPCError to a Splode error.
Parameters
	grpc_error - The GRPC.RPCError struct
	operation - A string describing the operation (for error context)

Returns
A Milvex.Error.t() representing the gRPC error.

  



  
    
      
    
    
      status_to_error(arg1, operation)



    

  


  

      

          @spec status_to_error(Milvex.Milvus.Proto.Common.Status.t() | nil, String.t()) ::
  Milvex.Errors.Grpc.t()


      


Converts a Milvus proto Status to a Splode error.
Parameters
	status - The Milvex.Milvus.Proto.Common.Status struct (or nil)
	operation - A string describing the operation (for error context)

Returns
A Milvex.Error.t() representing the status error.

  



  
    
      
    
    
      with_status_check(response, operation)



    

  


  

      

          @spec with_status_check(map(), String.t()) ::
  {:ok, map()} | {:error, Milvex.Error.t()}


      


Extracts the response if status is successful, otherwise returns error.
This is a convenience function that combines status checking with response extraction.
Examples
case RPC.with_status_check(response, "ShowCollections") do
  {:ok, response} -> {:ok, response.collection_names}
  {:error, error} -> {:error, error}
end

  


        

      


  

    
Milvex.Milvus.Proto.Common.Address 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Common.Address{
  __unknown_fields__: [Protobuf.unknown_field()],
  ip: String.t(),
  port: integer()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Common.Blob 
    




      
        Summary
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          @type t() :: %Milvex.Milvus.Proto.Common.Blob{
  __unknown_fields__: [Protobuf.unknown_field()],
  value: binary()
}
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          @type t() :: %Milvex.Milvus.Proto.Common.ClientCommand{
  __unknown_fields__: [Protobuf.unknown_field()],
  command_id: String.t(),
  command_type: String.t(),
  create_time: integer(),
  payload: binary(),
  persistent: boolean(),
  target_scope: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Common.ClientInfo 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Common.ClientInfo{
  __unknown_fields__: [Protobuf.unknown_field()],
  host: String.t(),
  local_time: String.t(),
  reserved: %{optional(String.t()) => String.t() | nil},
  sdk_type: String.t(),
  sdk_version: String.t(),
  user: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Common.ClientInfo.ReservedEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Common.CommandReply{
  __unknown_fields__: [Protobuf.unknown_field()],
  command_id: String.t(),
  error_message: String.t(),
  payload: binary(),
  success: boolean()
}
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          @type t() :: integer() | :UndefiedState | :Executing | :Completed
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ConnectionParam defines the params to connect to the Milvus cluster.
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          @type t() :: %Milvex.Milvus.Proto.Common.ConnectionParam{
  __unknown_fields__: [Protobuf.unknown_field()],
  token: String.t(),
  uri: String.t()
}
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          @type t() :: integer() | :Strong | :Session | :Bounded | :Eventually | :Customized
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CrossClusterTopology is the topology that 
describes the topology cross multiple cluster milvus.
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          @type t() :: %Milvex.Milvus.Proto.Common.CrossClusterTopology{
  __unknown_fields__: [Protobuf.unknown_field()],
  source_cluster_id: String.t(),
  target_cluster_id: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Common.DMLMsgHeader{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  shardName: String.t()
}
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          @type t() :: integer() | :Dsl | :BoolExprV1
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          @type t() ::
  integer()
  | :Success
  | :UnexpectedError
  | :ConnectFailed
  | :PermissionDenied
  | :CollectionNotExists
  | :IllegalArgument
  | :IllegalDimension
  | :IllegalIndexType
  | :IllegalCollectionName
  | :IllegalTOPK
  | :IllegalRowRecord
  | :IllegalVectorID
  | :IllegalSearchResult
  | :FileNotFound
  | :MetaFailed
  | :CacheFailed
  | :CannotCreateFolder
  | :CannotCreateFile
  | :CannotDeleteFolder
  | :CannotDeleteFile
  | :BuildIndexError
  | :IllegalNLIST
  | :IllegalMetricType
  | :OutOfMemory
  | :IndexNotExist
  | :EmptyCollection
  | :UpdateImportTaskFailure
  | :CollectionNameNotFound
  | :CreateCredentialFailure
  | :UpdateCredentialFailure
  | :DeleteCredentialFailure
  | :GetCredentialFailure
  | :ListCredUsersFailure
  | :GetUserFailure
  | :CreateRoleFailure
  | :DropRoleFailure
  | :OperateUserRoleFailure
  | :SelectRoleFailure
  | :SelectUserFailure
  | :SelectResourceFailure
  | :OperatePrivilegeFailure
  | :SelectGrantFailure
  | :RefreshPolicyInfoCacheFailure
  | :ListPolicyFailure
  | :NotShardLeader
  | :NoReplicaAvailable
  | :SegmentNotFound
  | :ForceDeny
  | :RateLimit
  | :NodeIDNotMatch
  | :UpsertAutoIDTrue
  | :InsufficientMemoryToLoad
  | :MemoryQuotaExhausted
  | :DiskQuotaExhausted
  | :TimeTickLongDelay
  | :NotReadyServe
  | :NotReadyCoordActivating
  | :CreatePrivilegeGroupFailure
  | :DropPrivilegeGroupFailure
  | :ListPrivilegeGroupsFailure
  | :OperatePrivilegeGroupFailure
  | :SchemaMismatch
  | :DataCoordNA
  | :DDRequestRace
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          @type t() :: %Milvex.Milvus.Proto.Common.HighlightData{
  __unknown_fields__: [Protobuf.unknown_field()],
  fragments: [String.t()],
  scores: [float() | :infinity | :negative_infinity | :nan]
}
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          @type t() :: %Milvex.Milvus.Proto.Common.HighlightResult{
  __unknown_fields__: [Protobuf.unknown_field()],
  datas: [Milvex.Milvus.Proto.Common.HighlightData.t()],
  field_name: String.t()
}
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          @type t() :: integer() | :Lexical | :Semantic
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          @type t() :: %Milvex.Milvus.Proto.Common.Highlighter{
  __unknown_fields__: [Protobuf.unknown_field()],
  params: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  type: Milvex.Milvus.Proto.Common.HighlightType.t()
}
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ImmutableMessage is the message that can not be modified anymore.
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          @type t() :: %Milvex.Milvus.Proto.Common.ImmutableMessage{
  __unknown_fields__: [Protobuf.unknown_field()],
  id: Milvex.Milvus.Proto.Common.MessageID.t() | nil,
  payload: binary(),
  properties: %{optional(String.t()) => String.t() | nil}
}
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          @type t() :: %Milvex.Milvus.Proto.Common.ImmutableMessage.PropertiesEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
}
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  integer()
  | :IndexStateNone
  | :Unissued
  | :InProgress
  | :Finished
  | :Failed
  | :Retry
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  __unknown_fields__: [Protobuf.unknown_field()],
  data: binary(),
  key: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Common.KeyValuePair{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
}
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          @type t() :: integer() | :HIGH | :LOW
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          @type t() ::
  integer()
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  | :LoadStateNotLoad
  | :LoadStateLoading
  | :LoadStateLoaded
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          @type t() :: %Milvex.Milvus.Proto.Common.MessageID{
  WAL_name: Milvex.Milvus.Proto.Common.WALName.t(),
  __unknown_fields__: [Protobuf.unknown_field()],
  id: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Common.Metrics{
  __unknown_fields__: [Protobuf.unknown_field()],
  avg_latency_ms: float() | :infinity | :negative_infinity | :nan,
  error_count: integer(),
  max_latency_ms: float() | :infinity | :negative_infinity | :nan,
  p99_latency_ms: float() | :infinity | :negative_infinity | :nan,
  request_count: integer(),
  success_count: integer()
}
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MilvusCluster describes the Milvus cluster information, 
including pchannel mapping details.
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          @type t() :: %Milvex.Milvus.Proto.Common.MilvusCluster{
  __unknown_fields__: [Protobuf.unknown_field()],
  cluster_id: String.t(),
  connection_param: Milvex.Milvus.Proto.Common.ConnectionParam.t() | nil,
  pchannels: [String.t()]
}
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          @type t() :: %Milvex.Milvus.Proto.Common.MsgBase{
  __unknown_fields__: [Protobuf.unknown_field()],
  msgID: integer(),
  msg_type: Milvex.Milvus.Proto.Common.MsgType.t(),
  properties: %{optional(String.t()) => String.t() | nil},
  replicateInfo: Milvex.Milvus.Proto.Common.ReplicateInfo.t() | nil,
  sourceID: integer(),
  targetID: integer(),
  timestamp: non_neg_integer()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
}
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  | :Undefined
  | :CreateCollection
  | :DropCollection
  | :HasCollection
  | :DescribeCollection
  | :ShowCollections
  | :GetSystemConfigs
  | :LoadCollection
  | :ReleaseCollection
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  | :GetDistribution
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NodeInfo is used to describe the node information.
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          @type t() :: %Milvex.Milvus.Proto.Common.NodeInfo{
  __unknown_fields__: [Protobuf.unknown_field()],
  address: String.t(),
  hostname: String.t(),
  node_id: integer()
}
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          @type t() :: integer() | :Collection | :Global | :User
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          @type t() :: %Milvex.Milvus.Proto.Common.OperationMetrics{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_metrics: %{
    optional(String.t()) => Milvex.Milvus.Proto.Common.Metrics.t() | nil
  },
  global: Milvex.Milvus.Proto.Common.Metrics.t() | nil,
  operation: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Common.OperationMetrics.CollectionMetricsEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: Milvex.Milvus.Proto.Common.Metrics.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  placeholders: [Milvex.Milvus.Proto.Common.PlaceholderValue.t()]
}
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  | :None
  | :Int64
  | :VarChar
  | :BinaryVector
  | :FloatVector
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          @type t() :: %Milvex.Milvus.Proto.Common.PlaceholderValue{
  __unknown_fields__: [Protobuf.unknown_field()],
  element_level: boolean(),
  tag: String.t(),
  type: Milvex.Milvus.Proto.Common.PlaceholderType.t(),
  values: [binary()]
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  object_name_index: integer(),
  object_name_indexs: integer(),
  object_privilege: Milvex.Milvus.Proto.Common.ObjectPrivilege.t(),
  object_type: Milvex.Milvus.Proto.Common.ObjectType.t()
}
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ReplicateCheckpoint is the WAL replicate checkpoint of source cluster.
It will be persisted in the target cluster metadata.
When a replication started, we will get the replicate checkpoint from target cluster metadata.
And use it to continue the replication at source cluster.
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          @type t() :: %Milvex.Milvus.Proto.Common.ReplicateCheckpoint{
  __unknown_fields__: [Protobuf.unknown_field()],
  cluster_id: String.t(),
  message_id: Milvex.Milvus.Proto.Common.MessageID.t() | nil,
  pchannel: String.t(),
  time_tick: non_neg_integer()
}
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ReplicateConfiguration is the configuration that
describes the replication topology cross multiple cluster milvus.
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          @type t() :: %Milvex.Milvus.Proto.Common.ReplicateConfiguration{
  __unknown_fields__: [Protobuf.unknown_field()],
  clusters: [Milvex.Milvus.Proto.Common.MilvusCluster.t()],
  cross_cluster_topology: [Milvex.Milvus.Proto.Common.CrossClusterTopology.t()]
}
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          @type t() :: %Milvex.Milvus.Proto.Common.ReplicateInfo{
  __unknown_fields__: [Protobuf.unknown_field()],
  isReplicate: boolean(),
  msgTimestamp: non_neg_integer(),
  replicateID: String.t()
}
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  integer()
  | :SegmentStateNone
  | :NotExist
  | :Growing
  | :Sealed
  | :Flushed
  | :Flushing
  | :Dropped
  | :Importing
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          @type t() :: %Milvex.Milvus.Proto.Common.SegmentStats{
  NumRows: integer(),
  SegmentID: integer(),
  __unknown_fields__: [Protobuf.unknown_field()]
}
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          @type t() :: %Milvex.Milvus.Proto.Common.ServerInfo{
  __unknown_fields__: [Protobuf.unknown_field()],
  build_tags: String.t(),
  build_time: String.t(),
  deploy_mode: String.t(),
  git_commit: String.t(),
  go_version: String.t(),
  reserved: %{optional(String.t()) => String.t() | nil}
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
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          @type t() :: integer() | :Initializing | :Healthy | :Abnormal | :StandBy | :Stopping
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          @type t() :: %Milvex.Milvus.Proto.Common.Status{
  __unknown_fields__: [Protobuf.unknown_field()],
  code: integer(),
  detail: String.t(),
  error_code: Milvex.Milvus.Proto.Common.ErrorCode.t(),
  extra_info: %{optional(String.t()) => String.t() | nil},
  reason: String.t(),
  retriable: boolean()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
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          @type t() :: %Milvex.Milvus.Proto.Feder.DescribeSegmentIndexDataRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  index_name: String.t(),
  segmentsIDs: [integer()]
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  index_data: %{
    optional(integer()) => Milvex.Milvus.Proto.Feder.SegmentIndexData.t() | nil
  },
  index_params: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  segmentID: integer(),
  visit_info: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
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  collection_name: String.t(),
  index_name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  segmentIDs: [integer()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  index_data: String.t(),
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  collectionID: integer(),
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  db_name: String.t(),
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  collectionID: integer(),
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  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
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}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.AlterAliasRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.AlterAliasRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  alias: String.t(),
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.AlterCollectionFieldRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.AlterCollectionFieldRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  delete_keys: [String.t()],
  field_name: String.t(),
  properties: [Milvex.Milvus.Proto.Common.KeyValuePair.t()]
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.AlterCollectionFunctionRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.AlterCollectionFunctionRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t(),
  functionSchema: Milvex.Milvus.Proto.Schema.FunctionSchema.t() | nil,
  function_name: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.AlterCollectionRequest 
    



      
*
Alter collection in milvus

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.AlterCollectionRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t(),
  delete_keys: [String.t()],
  properties: [Milvex.Milvus.Proto.Common.KeyValuePair.t()]
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.AlterCollectionSchemaRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.AlterCollectionSchemaRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  action:
    Milvex.Milvus.Proto.Milvus.AlterCollectionSchemaRequest.Action.t() | nil,
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.AlterCollectionSchemaRequest.Action 
    



      
Action to perform on the collection schema

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.AlterCollectionSchemaRequest.Action{
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t(),
  time_stamp: non_neg_integer()
}
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DescribeCollection Response
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeCollectionResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  aliases: [String.t()],
  collectionID: integer(),
  collection_name: String.t(),
  consistency_level: Milvex.Milvus.Proto.Common.ConsistencyLevel.t(),
  created_timestamp: non_neg_integer(),
  created_utc_timestamp: non_neg_integer(),
  db_id: integer(),
  db_name: String.t(),
  num_partitions: integer(),
  physical_channel_names: [String.t()],
  properties: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  request_time: non_neg_integer(),
  schema: Milvex.Milvus.Proto.Schema.CollectionSchema.t() | nil,
  shards_num: integer(),
  start_positions: [Milvex.Milvus.Proto.Common.KeyDataPair.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  update_timestamp: non_neg_integer(),
  update_timestamp_str: String.t(),
  virtual_channel_names: [String.t()]
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeDatabaseRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  db_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeDatabaseResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  created_timestamp: non_neg_integer(),
  dbID: integer(),
  db_name: String.t(),
  properties: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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Get created index information.
Current release of Milvus only supports showing latest built index.
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeIndexRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  field_name: String.t(),
  index_name: String.t(),
  timestamp: non_neg_integer()
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Describe index response
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeIndexResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  index_descriptions: [Milvex.Milvus.Proto.Milvus.IndexDescription.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  resource_group: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeResourceGroupResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  resource_group: Milvex.Milvus.Proto.Milvus.ResourceGroup.t() | nil,
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeSegmentRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  segmentID: integer()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  buildID: integer(),
  enable_index: boolean(),
  fieldID: integer(),
  indexID: integer(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.DescribeSnapshotRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeSnapshotRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DescribeSnapshotResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  create_ts: integer(),
  description: String.t(),
  name: String.t(),
  partition_names: [String.t()],
  s3_location: String.t(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  alias: String.t(),
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  db_name: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t(),
  function_name: String.t()
}
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Drop collection in milvus, also will drop data in collection.
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  db_name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  field_name: String.t(),
  index_name: String.t()
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Drop partition in created collection.
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  partition_name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  group_name: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  resource_group: String.t()
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DropRoleRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  force_drop: boolean(),
  role_name: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  policy_name: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  name: String.t()
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          @type t() :: %Milvex.Milvus.Proto.Milvus.DummyRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  request_type: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  response: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  id: integer(),
  name: String.t(),
  path: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  db_name: String.t(),
  flush_targets: [Milvex.Milvus.Proto.Milvus.FlushAllTarget.t()]
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          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushAllResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  cluster_info: Milvex.Milvus.Proto.Milvus.ClusterInfo.t() | nil,
  flush_all_msgs: %{
    optional(String.t()) =>
      Milvex.Milvus.Proto.Common.ImmutableMessage.t() | nil
  },
  flush_all_ts: non_neg_integer(),
  flush_results: [Milvex.Milvus.Proto.Milvus.FlushAllResult.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: Milvex.Milvus.Proto.Common.ImmutableMessage.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushAllResponse.FlushAllTssEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: non_neg_integer()
}
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Deprecated
Flush result for a single flush target
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          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushAllResult{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_results: [Milvex.Milvus.Proto.Milvus.FlushCollectionResult.t()],
  db_name: String.t()
}
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Deprecated
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          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushAllState{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_flush_states: %{optional(String.t()) => boolean() | nil},
  db_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushAllState.CollectionFlushStatesEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: boolean()
}
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Deprecated, FlushAll semantics changed to flushing the entire cluster.
Specific collection to flush with database context
This message allows targeting specific collections within a database for flush operations
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  __unknown_fields__: [Protobuf.unknown_field()],
  collection_names: [String.t()],
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}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.FlushCollectionResult 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushCollectionResult{
  __unknown_fields__: [Protobuf.unknown_field()],
  channel_cps: %{
    optional(String.t()) => Milvex.Milvus.Proto.Msg.MsgPosition.t() | nil
  },
  collection_name: String.t(),
  flush_segment_ids: Milvex.Milvus.Proto.Schema.LongArray.t() | nil,
  flush_ts: non_neg_integer(),
  seal_time: integer(),
  segment_ids: Milvex.Milvus.Proto.Schema.LongArray.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushCollectionResult.ChannelCpsEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: Milvex.Milvus.Proto.Msg.MsgPosition.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_names: [String.t()],
  db_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  channel_cps: %{
    optional(String.t()) => Milvex.Milvus.Proto.Msg.MsgPosition.t() | nil
  },
  coll_flush_ts: %{optional(String.t()) => non_neg_integer() | nil},
  coll_seal_times: %{optional(String.t()) => integer() | nil},
  coll_segIDs: %{
    optional(String.t()) => Milvex.Milvus.Proto.Schema.LongArray.t() | nil
  },
  db_name: String.t(),
  flush_coll_segIDs: %{
    optional(String.t()) => Milvex.Milvus.Proto.Schema.LongArray.t() | nil
  },
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: Milvex.Milvus.Proto.Msg.MsgPosition.t() | nil
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: non_neg_integer()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.FlushResponse.CollSealTimesEntry 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.FlushResponse.CollSealTimesEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: integer()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: Milvex.Milvus.Proto.Schema.LongArray.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: Milvex.Milvus.Proto.Schema.LongArray.t() | nil
}
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Get Client Telemetry
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  __unknown_fields__: [Protobuf.unknown_field()],
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  database: String.t(),
  include_metrics: boolean()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  aggregated: Milvex.Milvus.Proto.Common.Metrics.t() | nil,
  clients: [Milvex.Milvus.Proto.Milvus.ClientTelemetry.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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*
Get collection statistics like row_count.
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t()
}
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*
Will return collection statistics in stats field like [{key:"row_count",value:"1"}]
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  __unknown_fields__: [Protobuf.unknown_field()],
  stats: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  compactionID: integer()
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  __unknown_fields__: [Protobuf.unknown_field()],
  mergeInfos: [Milvex.Milvus.Proto.Milvus.CompactionMergeInfo.t()],
  state: Milvex.Milvus.Proto.Common.CompactionState.t(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.GetCompactionStateRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  compactionID: integer()
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  __unknown_fields__: [Protobuf.unknown_field()],
  completedPlanNo: integer(),
  executingPlanNo: integer(),
  failedPlanNo: integer(),
  state: Milvex.Milvus.Proto.Common.CompactionState.t(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  timeoutPlanNo: integer()
}
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  __unknown_fields__: [Protobuf.unknown_field()]
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  db_name: String.t(),
  flush_all_ts: non_neg_integer(),
  flush_all_tss: %{optional(String.t()) => non_neg_integer() | nil},
  flush_targets: [Milvex.Milvus.Proto.Milvus.FlushAllTarget.t()]
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: non_neg_integer()
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  __unknown_fields__: [Protobuf.unknown_field()],
  flush_states: [Milvex.Milvus.Proto.Milvus.FlushAllState.t()],
  flushed: boolean(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  db_name: String.t(),
  flush_ts: non_neg_integer(),
  segmentIDs: [integer()]
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GetFlushStateResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  flushed: boolean(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  db_name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  task: integer()
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  __unknown_fields__: [Protobuf.unknown_field()],
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  create_ts: integer(),
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}
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Get index building progress
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  field_name: String.t(),
  index_name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  indexed_rows: integer(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  total_rows: integer()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  field_name: String.t(),
  index_name: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  fail_reason: String.t(),
  state: Milvex.Milvus.Proto.Common.IndexState.t(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  index_name: String.t(),
  timestamp: non_neg_integer()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  index_descriptions: [Milvex.Milvus.Proto.Milvus.IndexDescription.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  partition_names: [String.t()]
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  __unknown_fields__: [Protobuf.unknown_field()],
  state: Milvex.Milvus.Proto.Common.LoadState.t(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  partition_names: [String.t()]
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  __unknown_fields__: [Protobuf.unknown_field()],
  progress: integer(),
  refresh_progress: integer(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  request: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  component_name: String.t(),
  response: String.t(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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Get partition statistics like row_count.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.GetPartitionStatisticsRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
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  db_name: String.t(),
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}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.GetPartitionStatisticsResponse 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.GetPartitionStatisticsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  stats: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t(),
  with_shard_nodes: boolean()
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  target_pchannel: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
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  job_id: integer()
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  __unknown_fields__: [Protobuf.unknown_field()],
  info: Milvex.Milvus.Proto.Milvus.RestoreSnapshotInfo.t() | nil,
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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*
Get statistics like row_count.
WARNING: This API is experimental and not useful for now.
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*
Will return statistics in stats field like [{key:"row_count",value:"1"}]
WARNING: This API is experimental and not useful for now.
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GetStatisticsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  stats: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GetUserTagsRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  user_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GetUserTagsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  tags: %{optional(String.t()) => String.t() | nil}
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GetUserTagsResponse.TagsEntry{
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.GetVersionRequest 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GetVersionRequest{
  __unknown_fields__: [Protobuf.unknown_field()]
}
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        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.GetVersionResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  version: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.GrantEntity 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GrantEntity{
  __unknown_fields__: [Protobuf.unknown_field()],
  db_name: String.t(),
  grantor: Milvex.Milvus.Proto.Milvus.GrantorEntity.t() | nil,
  object: Milvex.Milvus.Proto.Milvus.ObjectEntity.t() | nil,
  object_name: String.t(),
  role: Milvex.Milvus.Proto.Milvus.RoleEntity.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GrantPrivilegeEntity{
  __unknown_fields__: [Protobuf.unknown_field()],
  entities: [Milvex.Milvus.Proto.Milvus.GrantorEntity.t()]
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.GrantorEntity 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.GrantorEntity{
  __unknown_fields__: [Protobuf.unknown_field()],
  privilege: Milvex.Milvus.Proto.Milvus.PrivilegeEntity.t() | nil,
  user: Milvex.Milvus.Proto.Milvus.UserEntity.t() | nil
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.HasCollectionRequest 
    



      
*
Check collection exist in milvus or not.
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          @type t() :: %Milvex.Milvus.Proto.Milvus.HasCollectionRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  time_stamp: non_neg_integer()
}
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Check if partition exist in collection or not.
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          @type t() :: %Milvex.Milvus.Proto.Milvus.HasPartitionRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  partition_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.Hits{
  IDs: [integer()],
  __unknown_fields__: [Protobuf.unknown_field()],
  row_data: [binary()],
  scores: [float() | :infinity | :negative_infinity | :nan]
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.HybridSearchRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  consistency_level: Milvex.Milvus.Proto.Common.ConsistencyLevel.t(),
  db_name: String.t(),
  function_score: Milvex.Milvus.Proto.Schema.FunctionScore.t() | nil,
  guarantee_timestamp: non_neg_integer(),
  namespace: String.t() | nil,
  not_return_all_meta: boolean(),
  output_fields: [String.t()],
  partition_names: [String.t()],
  rank_params: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  requests: [Milvex.Milvus.Proto.Milvus.SearchRequest.t()],
  travel_timestamp: non_neg_integer(),
  use_default_consistency: boolean()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.ImportAuthPlaceholder 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ImportAuthPlaceholder{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  db_name: String.t(),
  partition_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ImportRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  channel_names: [String.t()],
  clustering_info: binary(),
  collection_name: String.t(),
  db_name: String.t(),
  files: [String.t()],
  options: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  partition_name: String.t(),
  row_based: boolean()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.ImportResponse 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ImportResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  tasks: [integer()]
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.IndexDescription 
    



      
Index informations

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.IndexDescription{
  __unknown_fields__: [Protobuf.unknown_field()],
  field_name: String.t(),
  indexID: integer(),
  index_name: String.t(),
  index_state_fail_reason: String.t(),
  indexed_rows: integer(),
  max_index_version: integer(),
  min_index_version: integer(),
  params: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  pending_index_rows: integer(),
  state: Milvex.Milvus.Proto.Common.IndexState.t(),
  total_rows: integer()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.InsertRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  fields_data: [Milvex.Milvus.Proto.Schema.FieldData.t()],
  hash_keys: [non_neg_integer()],
  namespace: String.t() | nil,
  num_rows: non_neg_integer(),
  partition_name: String.t(),
  schema_timestamp: non_neg_integer()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListAliasesRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.ListAliasesResponse 
    



      
List aliases response
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListAliasesResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  aliases: [String.t()],
  collection_name: String.t(),
  db_name: String.t(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListCredUsersRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListCredUsersResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  usernames: [String.t()]
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListDatabasesRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.ListDatabasesResponse 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListDatabasesResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  created_timestamp: [non_neg_integer()],
  db_ids: [integer()],
  db_names: [String.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListFileResourcesRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil
}
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        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.ListFileResourcesResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  resources: [Milvex.Milvus.Proto.Milvus.FileResourceInfo.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListImportTasksRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  db_name: String.t(),
  limit: integer()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.ListImportTasksResponse 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListImportTasksResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  tasks: [Milvex.Milvus.Proto.Milvus.GetImportStateResponse.t()]
}
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        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.ListImportsAuthPlaceholder{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  db_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListPrivilegeGroupsRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListPrivilegeGroupsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  privilege_groups: [Milvex.Milvus.Proto.Milvus.PrivilegeGroupInfo.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.ListResourceGroupsRequest 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListResourceGroupsRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListResourceGroupsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  resource_groups: [String.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.ListRestoreSnapshotJobsRequest 
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListRestoreSnapshotJobsRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t()
}
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        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.ListRestoreSnapshotJobsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  jobs: [Milvex.Milvus.Proto.Milvus.RestoreSnapshotInfo.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListRowPoliciesRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListRowPoliciesResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  db_name: String.t(),
  policies: [Milvex.Milvus.Proto.Milvus.RowPolicy.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListSnapshotsRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t()
}
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return all snapshots for the given collection
Note: list snapshots is not a privilege check operation
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListSnapshotsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  snapshots: [String.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListUsersWithTagRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  tag_key: String.t(),
  tag_value: String.t()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ListUsersWithTagResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil,
  user_names: [String.t()]
}
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Do load balancing operation from src_nodeID to dst_nodeID.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.LoadBalanceRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionName: String.t(),
  db_name: String.t(),
  dst_nodeIDs: [integer()],
  sealed_segmentIDs: [integer()],
  src_nodeID: integer()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.LoadCollectionRequest 
    



      
*
Load collection data into query nodes, then you can do vector search on this collection.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.LoadCollectionRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  load_fields: [String.t()],
  load_params: %{optional(String.t()) => String.t() | nil},
  refresh: boolean(),
  replica_number: integer(),
  resource_groups: [String.t()],
  skip_load_dynamic_field: boolean()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: integer()
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  RBAC_meta: Milvex.Milvus.Proto.Milvus.RBACMeta.t() | nil,
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.RestoreSnapshotInfo{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  db_name: String.t(),
  job_id: integer(),
  progress: integer(),
  reason: String.t(),
  snapshot_name: String.t(),
  start_time: non_neg_integer(),
  state: Milvex.Milvus.Proto.Milvus.RestoreSnapshotState.t(),
  time_cost: non_neg_integer()
}
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restore a snapshot to a new collection
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  name: String.t(),
  rewrite_data: boolean()
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  __unknown_fields__: [Protobuf.unknown_field()],
  job_id: integer(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
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  integer()
  | :RestoreSnapshotNone
  | :RestoreSnapshotPending
  | :RestoreSnapshotExecuting
  | :RestoreSnapshotCompleted
  | :RestoreSnapshotFailed
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  __unknown_fields__: [Protobuf.unknown_field()],
  name: String.t()
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          @type t() :: %Milvex.Milvus.Proto.Milvus.RoleResult{
  __unknown_fields__: [Protobuf.unknown_field()],
  role: Milvex.Milvus.Proto.Milvus.RoleEntity.t() | nil,
  users: [Milvex.Milvus.Proto.Milvus.UserEntity.t()]
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.RowPolicy 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.RowPolicy{
  __unknown_fields__: [Protobuf.unknown_field()],
  actions: [Milvex.Milvus.Proto.Milvus.RowPolicyAction.t()],
  check_expr: String.t(),
  created_at: integer(),
  description: String.t(),
  policy_name: String.t(),
  roles: [String.t()],
  using_expr: String.t()
}
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Row Policy Action enum
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          @type t() :: integer() | :Query | :Search | :Insert | :Delete | :Upsert


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.RunAnalyzerRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.RunAnalyzerRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  analyzer_names: [String.t()],
  analyzer_params: String.t(),
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  field_name: String.t(),
  placeholder: [binary()],
  with_detail: boolean(),
  with_hash: boolean()
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.RunAnalyzerResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  results: [Milvex.Milvus.Proto.Milvus.AnalyzerResult.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.SearchRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  consistency_level: Milvex.Milvus.Proto.Common.ConsistencyLevel.t(),
  db_name: String.t(),
  dsl: String.t(),
  dsl_type: Milvex.Milvus.Proto.Common.DslType.t(),
  expr_template_values: %{
    optional(String.t()) => Milvex.Milvus.Proto.Schema.TemplateValue.t() | nil
  },
  function_score: Milvex.Milvus.Proto.Schema.FunctionScore.t() | nil,
  guarantee_timestamp: non_neg_integer(),
  highlighter: Milvex.Milvus.Proto.Common.Highlighter.t() | nil,
  namespace: String.t() | nil,
  not_return_all_meta: boolean(),
  nq: integer(),
  output_fields: [String.t()],
  partition_names: [String.t()],
  search_by_primary_keys: boolean(),
  search_input:
    {:placeholder_group, binary()}
    | {:ids, Milvex.Milvus.Proto.Schema.IDs.t() | nil}
    | nil,
  search_params: [Milvex.Milvus.Proto.Common.KeyValuePair.t()],
  sub_reqs: [Milvex.Milvus.Proto.Milvus.SubSearchRequest.t()],
  travel_timestamp: non_neg_integer(),
  use_default_consistency: boolean()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: Milvex.Milvus.Proto.Schema.TemplateValue.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.SearchResults{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  results: Milvex.Milvus.Proto.Schema.SearchResultData.t() | nil,
  session_ts: non_neg_integer(),
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  entity: Milvex.Milvus.Proto.Milvus.GrantEntity.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.SelectGrantResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  entities: [Milvex.Milvus.Proto.Milvus.GrantEntity.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  include_user_info: boolean(),
  role: Milvex.Milvus.Proto.Milvus.RoleEntity.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  results: [Milvex.Milvus.Proto.Milvus.RoleResult.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  include_role_info: boolean(),
  user: Milvex.Milvus.Proto.Milvus.UserEntity.t() | nil
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  __unknown_fields__: [Protobuf.unknown_field()],
  results: [Milvex.Milvus.Proto.Milvus.UserResult.t()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ShardReplica{
  __unknown_fields__: [Protobuf.unknown_field()],
  dm_channel_name: String.t(),
  leaderID: integer(),
  leader_addr: String.t(),
  node_ids: [integer()]
}
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List collections
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ShowCollectionsRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_names: [String.t()],
  db_name: String.t(),
  time_stamp: non_neg_integer(),
  type: Milvex.Milvus.Proto.Milvus.ShowType.t()
}
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Return basic collection infos.
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ShowCollectionsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  collection_ids: [integer()],
  collection_names: [String.t()],
  created_timestamps: [non_neg_integer()],
  created_utc_timestamps: [non_neg_integer()],
  inMemory_percentages: [integer()],
  query_service_available: [boolean()],
  shards_num: [integer()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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List all partitions for particular collection
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t(),
  partition_names: [String.t()],
  type: Milvex.Milvus.Proto.Milvus.ShowType.t()
}
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List all partitions for particular collection response.
The returned datas are all rows, we can format to columns by therir index.
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          @type t() :: %Milvex.Milvus.Proto.Milvus.ShowPartitionsResponse{
  __unknown_fields__: [Protobuf.unknown_field()],
  created_timestamps: [non_neg_integer()],
  created_utc_timestamps: [non_neg_integer()],
  inMemory_percentages: [integer()],
  partitionIDs: [integer()],
  partition_names: [String.t()],
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}
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  __unknown_fields__: [Protobuf.unknown_field()],
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  __unknown_fields__: [Protobuf.unknown_field()],
  segmentIDs: [integer()],
  status: Milvex.Milvus.Proto.Common.Status.t() | nil
}
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Deprecated: use GetLoadingProgress rpc instead
This is for ShowCollectionsRequest type field.
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  __unknown_fields__: [Protobuf.unknown_field()],
  dsl: String.t(),
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  expr_template_values: %{
    optional(String.t()) => Milvex.Milvus.Proto.Schema.TemplateValue.t() | nil
  },
  namespace: String.t() | nil,
  nq: integer(),
  placeholder_group: binary(),
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transfer nodeNum nodes from source_resource_group to target_resource_group
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transfer replicaNum replicas in collectionID from source_resource_group to target_resource_group
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  __unknown_fields__: [Protobuf.unknown_field()],
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  source_resource_group: String.t(),
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Truncate collection in milvus
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}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.UpdateCredentialRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.UpdateCredentialRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
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  username: String.t()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.UpdateReplicateConfigurationRequest 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.UpdateReplicateConfigurationRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  force_promote: boolean(),
  replicate_configuration:
    Milvex.Milvus.Proto.Common.ReplicateConfiguration.t() | nil
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    __unknown_fields__: [Protobuf.unknown_field()],
    key: String.t(),
    value: Milvex.Milvus.Proto.Rg.ResourceGroupConfig.t() | nil
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection_name: String.t(),
  db_name: String.t(),
  fields_data: [Milvex.Milvus.Proto.Schema.FieldData.t()],
  hash_keys: [non_neg_integer()],
  namespace: String.t() | nil,
  num_rows: non_neg_integer(),
  partial_update: boolean(),
  partition_name: String.t(),
  schema_timestamp: non_neg_integer()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Milvus.UserEntity 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Milvus.UserEntity{
  __unknown_fields__: [Protobuf.unknown_field()],
  name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  password: String.t(),
  roles: [Milvex.Milvus.Proto.Milvus.RoleEntity.t()],
  user: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  roles: [Milvex.Milvus.Proto.Milvus.RoleEntity.t()],
  user: Milvex.Milvus.Proto.Milvus.UserEntity.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  collection_name: String.t(),
  field_name: String.t(),
  id_array: Milvex.Milvus.Proto.Schema.IDs.t() | nil,
  partition_names: [String.t()]
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  __unknown_fields__: [Protobuf.unknown_field()],
  array:
    {:id_array, Milvex.Milvus.Proto.Milvus.VectorIDs.t() | nil}
    | {:data_array, Milvex.Milvus.Proto.Schema.VectorField.t() | nil}
    | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collectionName: String.t(),
  collection_schema: Milvex.Milvus.Proto.Schema.CollectionSchema.t() | nil,
  dbID: integer(),
  db_name: String.t(),
  partitionID: integer(),
  partitionIDs: [integer()],
  partitionName: String.t(),
  partitionNames: [String.t()],
  physicalChannelNames: [String.t()],
  schema: binary(),
  virtualChannelNames: [String.t()]
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          @type t() :: %Milvex.Milvus.Proto.Msg.CreatePartitionRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  dbID: integer(),
  db_name: String.t(),
  partitionID: integer(),
  partition_name: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  channel_name: String.t(),
  segments_stats: [Milvex.Milvus.Proto.Common.SegmentStats.t()],
  timestamp: non_neg_integer()
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          @type t() :: %Milvex.Milvus.Proto.Msg.DeleteRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  dbID: integer(),
  db_name: String.t(),
  int64_primary_keys: [integer()],
  num_rows: integer(),
  partitionID: integer(),
  partition_name: String.t(),
  primary_keys: Milvex.Milvus.Proto.Schema.IDs.t() | nil,
  segment_id: integer(),
  shardName: String.t(),
  timestamps: [non_neg_integer()]
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          @type t() :: %Milvex.Milvus.Proto.Msg.DropCollectionRequest{
  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collectionName: String.t(),
  dbID: integer(),
  db_name: String.t()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  dbID: integer(),
  db_name: String.t(),
  partitionID: integer(),
  partition_name: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  id: integer(),
  paths: [String.t()]
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  db_name: String.t(),
  files: [Milvex.Milvus.Proto.Msg.ImportFile.t()],
  jobID: integer(),
  options: %{optional(String.t()) => String.t() | nil},
  partitionIDs: [integer()],
  schema: Milvex.Milvus.Proto.Schema.CollectionSchema.t() | nil
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  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collectionID: integer(),
  collection_name: String.t(),
  dbID: integer(),
  db_name: String.t(),
  fields_data: [Milvex.Milvus.Proto.Schema.FieldData.t()],
  namespace: String.t() | nil,
  num_rows: non_neg_integer(),
  partitionID: integer(),
  partition_name: String.t(),
  rowIDs: [integer()],
  row_data: [Milvex.Milvus.Proto.Common.Blob.t()],
  segmentID: integer(),
  shardName: String.t(),
  timestamps: [non_neg_integer()],
  version: Milvex.Milvus.Proto.Msg.InsertDataVersion.t()
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  WAL_name: Milvex.Milvus.Proto.Common.WALName.t(),
  __unknown_fields__: [Protobuf.unknown_field()],
  channel_name: String.t(),
  msgGroup: String.t(),
  msgID: binary(),
  timestamp: non_neg_integer()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil,
  collection: String.t(),
  database: String.t(),
  is_cluster: boolean(),
  is_end: boolean()
}
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  __unknown_fields__: [Protobuf.unknown_field()],
  base: Milvex.Milvus.Proto.Common.MsgBase.t() | nil
}
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  __unknown_fields__: [Protobuf.unknown_field()],
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  __unknown_fields__: [Protobuf.unknown_field()],
  node_num: integer()
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  __unknown_fields__: [Protobuf.unknown_field()],
  resource_group: String.t()
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@brief Collection schema
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  autoID: boolean(),
  dbName: String.t(),
  description: String.t(),
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  fields: [Milvex.Milvus.Proto.Schema.FieldSchema.t()],
  file_resource_ids: [integer()],
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  version: integer()
}


      



  


        

      


  

    
Milvex.Milvus.Proto.Schema.DataType 
    



      
*
@brief Field data type
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  integer()
  | :None
  | :Bool
  | :Int8
  | :Int16
  | :Int32
  | :Int64
  | :Float
  | :Double
  | :String
  | :VarChar
  | :Array
  | :JSON
  | :Geometry
  | :Text
  | :Timestamptz
  | :Mol
  | :BinaryVector
  | :FloatVector
  | :Float16Vector
  | :BFloat16Vector
  | :SparseFloatVector
  | :Int8Vector
  | :ArrayOfVector
  | :ArrayOfStruct
  | :Struct
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  data: [float() | :infinity | :negative_infinity | :nan]
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  __unknown_fields__: [Protobuf.unknown_field()],
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@brief Field schema
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  __unknown_fields__: [Protobuf.unknown_field()],
  autoID: boolean(),
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  id: integer(),
  input_field_ids: [integer()],
  input_field_names: [String.t()],
  name: String.t(),
  output_field_ids: [integer()],
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  integer()
  | :Unknown
  | :BM25
  | :TextEmbedding
  | :Rerank
  | :MinHash
  | :MolFingerprint


      



  


        

      


  

    
Milvex.Milvus.Proto.Schema.GeometryArray 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Milvex.Milvus.Proto.Schema.GeometryArray{
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MolSmilesArray stores user-provided SMILES strings for molecular data.
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