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gRPC Elixir client is a full-featured Elixir implementation of the gRPC protocol, supporting unary and streaming RPCs, interceptors, and TLS. This package adopts a unified stream-based model for all types of calls.
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Installation
The package can be installed as:
def deps do
  [
    {:grpc, "~> 0.11"},
    {:protobuf, "~> 0.14"}, # optional for import wellknown google types
  ]
end
Protobuf Code Generation
Use protoc with protobuf elixir plugin or using protobuf_generate hex package to generate the necessary files.
	Write your protobuf file:

syntax = "proto3";

package helloworld;

// The request message containing the user's name.
message HelloRequest {
  string name = 1;
}

// The response message containing the greeting
message HelloReply {
  string message = 1;
}

// The greeting service definition.
service GreetingServer {
  rpc SayUnaryHello (HelloRequest) returns (HelloReply) {}
  rpc SayServerHello (HelloRequest) returns (stream HelloReply) {}
  rpc SayBidStreamHello (stream HelloRequest) returns (stream HelloReply) {}
}
	Compile protos (protoc + elixir plugin):

protoc --elixir_out=plugins=grpc:./lib -I./priv/protos helloworld.proto

Client Usage
This section demonstrates how to establish client connections and perform RPC calls using the Elixir gRPC client.

Basic Connection and RPC
Typically, you start this client supervisor as part of your application's supervision tree:
children = [
  {GRPC.Client.Supervisor, []}
]

opts = [strategy: :one_for_one, name: MyApp.Supervisor]
Supervisor.start_link(children, opts)
You can also start it manually in scripts or test environments:
{:ok, _pid} = DynamicSupervisor.start_link(strategy: :one_for_one, name: GRPC.Client.Supervisor)
Then connect with gRPC server:
iex> {:ok, channel} = GRPC.Stub.connect("localhost:50051")
iex> request = Helloworld.HelloRequest.new(name: "grpc-elixir")
iex> {:ok, reply} = channel |> Helloworld.GreetingServer.Stub.say_unary_hello(request)

Using Interceptors
Client interceptors allow you to add logic to the request/response lifecycle, such as logging, tracing, or authentication.
iex> {:ok, channel} =
...>   GRPC.Stub.connect("localhost:50051",
...>     interceptors: [GRPC.Client.Interceptors.Logger]
...>   )
iex> request = Helloworld.HelloRequest.new(name: "Alice")
iex> {:ok, reply} = channel |> Helloworld.GreetingServer.Stub.say_unary_hello(request)

Target Schemes and Resolvers
The connect/2 function supports URI-like targets that are resolved via the internal gRPC Resolver.
You can connect using DNS, Unix Domain sockets, IPv4/IPv6, or even xDS-based endpoints.
Supported formats:
	Scheme	Example	Description
	dns://	"dns://example.com:50051"	Resolves via DNS A/AAAA records
	ipv4:	"ipv4:10.0.0.5:50051"	Connects directly to an IPv4 address
	unix:	"unix:/tmp/service.sock"	Connects via a Unix domain socket
	xds:///	"xds:///my-service"	Resolves via xDS control plane (Envoy/Istio)
	none	"127.0.0.1:50051"	Implicit DNS (default port 50051)

Example (DNS):
iex> {:ok, channel} = GRPC.Stub.connect("dns://orders.prod.svc.cluster.local:50051")
iex> request = Orders.GetOrderRequest.new(id: "123")
iex> {:ok, reply} = channel |> Orders.OrderService.Stub.get_order(request)
Example (Unix socket):
iex> {:ok, channel} = GRPC.Stub.connect("unix:/tmp/my.sock")
NOTE: When using DNS or xDS targets, the connection layer periodically refreshes endpoints.


Compression and Metadata
You can specify message compression and attach default headers to all requests.
iex> {:ok, channel} =
...>   GRPC.Stub.connect("localhost:50051",
...>     compressor: GRPC.Compressor.Gzip,
...>     headers: [{"authorization", "Bearer my-token"}]
...>   )

Client Adapters
By default, GRPC.Stub.connect/2 uses the Gun adapter.
You can switch to Mint (pure Elixir HTTP/2) or other adapters as needed.
Using Mint Adapter
iex> GRPC.Stub.connect("localhost:50051",
...>   adapter: GRPC.Client.Adapters.Mint
...> )
You can configure adapter options globally via your application’s config:
# File: config/config.exs
config :grpc, GRPC.Client.Adapters.Mint,
  timeout: 10_000,
  transport_opts: [cacertfile: "/etc/ssl/certs/ca-certificates.crt"]
The accepted options are the same as Mint.HTTP.connect/4.
Automatic Reconnection
The Mint adapter supports automatic reconnection when the underlying HTTP/2 connection drops (e.g. server restart, network interruption). To enable it, pass the :retry option via adapter_opts:
iex> {:ok, channel} = GRPC.Stub.connect("localhost:50051",
...>   adapter: GRPC.Client.Adapters.Mint,
...>   adapter_opts: [retry: 5]
...> )
When the connection drops, the adapter will attempt to reconnect up to retry times using exponential backoff with jitter. The delay starts at ~1 second and grows up to a maximum of 120 seconds. If all attempts are exhausted, the parent process receives a {:elixir_grpc, :connection_down, pid} message.
By default, :retry is 0 (no reconnection attempts).
Note: Any in-flight requests at the time of the drop will fail immediately. Reconnection only re-establishes the transport connection — it does not replay requests.


Contributing
Your contributions are welcome!
Please open issues if you have questions, problems and ideas. You can create pull
requests directly if you want to fix little bugs, add small features and so on.
But you'd better use issues first if you want to add a big feature or change a
lot of code.


  

    Changelog

v1.0.0 (2026-06-15)
Enhancements
	The client and server implementations were separated into two distinct packages to improve modularity and maintainability.
	A t() typespec was added to GRPC.Server.Adapters.ReportException to improve type documentation and tooling support.
	IPv6 support was added to the gRPC gun adapter, enabling connections over IPv6 networks.
	Virtual channels can now be explicitly named, allowing clearer identification and management of channels.
	Support was added for grpc-web trailers encoded in the message body, improving compatibility with grpc-web clients.
	Periodic DNS re-resolution is now supported for client-side service discovery, enabling automatic detection of new backends and removal of stale ones. New connect options: resolve_interval, max_resolve_interval, min_resolve_interval. Public API: GRPC.Client.Connection.resolve_now/1.
	:gun and :mint are now optional dependencies, allowing users to include only the HTTP client adapter they need.
	Elixir 1.20 is now supported with updated dependency constraints.

Bug Fixes
	Fixed an issue in stream map_error where send_response handling could behave incorrectly.
	Resolved a persistent_term memory leak in GRPC.Client.Connection that occurred when a connection was disconnected.
	Corrected the cacertfile option name.
	Added detection of name collisions and introduced a fallback mechanism for the call function.
	Fixed broken benchmark links in the project.
	Resolved two compiler warnings/errors in grpc.
	Ensured $callers are properly propagated in GRPC.Stream Flow workers.
	Fixed address key generation in handle_info(:refresh) to correctly support Unix domain sockets.
	Fixed an issue where buffers were not fully drained when a single HTTP/2 frame carried multiple gRPC messages.
	Resolved a client disconnection handling issue.
	Fixed type system warnings related to Elixir 1.19.
	Fixed an error handling issue in stream map_error.
	Corrected the connection state initialization created by build_direct_state.
	Fixed IPv6 target normalization and parsing crashes in GRPC.Client.Connection. Bracketed IPv6 addresses and bare IPv6 addresses are now correctly parsed across all resolver scheme prefixes.
	Fixed named Gun channels being terminated when the original caller process exits by moving connection ownership into adapter-owned processes.
	Fixed named channels to be scoped to the local node, preventing cross-node name collisions.
	Fixed a zip bomb vulnerability in the gzip compressor.
	Fixed the GRPC.RPCError type specification.

Documentation Fixes
	Corrected documentation related to unary responses and added clarification about the adapter_opts.cred option.

v0.11.5 (2025-11-14)
Enhancements
	Feat add exception_log_filter option to server

Bug fixes
	Fix ensure thers is only one GRPC.Client.Supervisor.
	Fix report GRPC.Errors as normal shutdowns

v0.11.4 (2025-11-07)
Enhancements
	Feat added new function to handle side-effects.
	Feat added error handler for unary and stream pipelines.
	Docs adds a better explanation of the different types of input.
	Docs improvements to module documentation. 
	Docs livebooks added directly to the documentation.

Bug fixes
	Fix refresh error spam on direct_state (no lb).
	Fix correct return type in doc.



  

    Client

This section demonstrates how to establish client connections and perform RPC calls using the Elixir gRPC client.

Basic Connection and RPC
Connect with gRPC server:
iex> {:ok, channel} = GRPC.Stub.connect("localhost:50051")
iex> request = Helloworld.HelloRequest.new(name: "grpc-elixir")
iex> {:ok, reply} = channel |> Helloworld.GreetingServer.Stub.say_unary_hello(request)

Using Interceptors
Client interceptors allow you to add logic to the request/response lifecycle, such as logging, tracing, or authentication.
iex> {:ok, channel} =
...>   GRPC.Stub.connect("localhost:50051",
...>     interceptors: [GRPC.Client.Interceptors.Logger]
...>   )
iex> request = Helloworld.HelloRequest.new(name: "Alice")
iex> {:ok, reply} = channel |> Helloworld.GreetingServer.Stub.say_unary_hello(request)

Compression and Metadata
You can specify message compression and attach default headers to all requests.
iex> {:ok, channel} =
...>   GRPC.Stub.connect("localhost:50051",
...>     compressor: GRPC.Compressor.Gzip,
...>     headers: [{"authorization", "Bearer my-token"}]
...>   )

Client Adapters
By default, GRPC.Stub.connect/2 uses the Gun adapter.
You can switch to Mint (pure Elixir HTTP/2) or other adapters as needed.
Using Mint Adapter
iex> GRPC.Stub.connect("localhost:50051",
...>   adapter: GRPC.Client.Adapters.Mint
...> )
You can configure adapter options globally via your application’s config:
# File: config/config.exs
config :grpc, GRPC.Client.Adapters.Mint,
  timeout: 10_000,
  transport_opts: [cacertfile: "/etc/ssl/certs/ca-certificates.crt"]
The accepted options are the same as Mint.HTTP.connect/4.


  

    Custom Codecs

This guide explains how to implement and use custom codecs with elixir-grpc. Custom codecs allow you to serialize and deserialize gRPC messages using formats other than the default Protocol Buffers.
Overview
elixir-grpc supports custom codecs through the GRPC.Codec behaviour. The library comes with built-in codecs:
	GRPC.Codec.Proto - Protocol Buffers (default)
	GRPC.Codec.JSON - JSON encoding (primarily for HTTP transcoding)
	GRPC.Codec.WebText - Base64-encoded Protocol Buffers for gRPC-Web

You can implement your own codec to support custom serialization formats like MessagePack, BSON, XML, or any other format.
Implementing a Custom Codec
To create a custom codec, implement the GRPC.Codec behaviour:
defmodule MyApp.CustomCodec do
  @behaviour GRPC.Codec

  @impl true
  def name(), do: "custom-format"

  @impl true
  def encode(struct, _opts \\ []) do
    # Convert the protobuf struct to your custom format
    # Return iodata
  end

  @impl true
  def decode(binary, module) do
    # Convert binary data back to the protobuf struct
    # Return the decoded struct
  end
end
Required Callbacks
name/0
Returns a string identifier for your codec. This name becomes part of the content-type header:
application/grpc+custom-format
Important: The name should be unique and follow gRPC content-type conventions.
encode/2
Encodes a struct into binary data or iodata.
	First argument: The struct to encode
	Second argument: A keyword list of options (optional)
	Returns:** iodata()

decode/2
Decodes binary data back into a struct.
	First argument: Binary data to decode
	Second argument: The module of the target struct
	Returns: The decoded struct

Optional Callbacks
unpack_from_channel/1
Called before decoding the gRPC payload. Useful for applying transformations like Base64 decoding (used by GRPC.Codec.WebText).
@impl true
def unpack_from_channel(binary) do
  Base.decode64!(binary)
end
pack_for_channel/1
Called after encoding the protobuf message. Useful for applying transformations like Base64 encoding before sending.
@impl true
def pack_for_channel(iodata) do
  Base.encode64(IO.iodata_to_binary(iodata))
end
Example
Here's a complete example of a custom JSON codec:
defmodule MyApp.CustomJSONCodec do
  @behaviour GRPC.Codec

  @impl true
  def name(), do: "custom-json"

  @impl true
  def encode(struct, _opts \\ []) do
    json = Protobuf.JSON.encode!(struct)
    "CUSTOM:" <> json
  end

  @impl true
  def decode(binary, module) do
    "CUSTOM:" <> json = binary
    Protobuf.JSON.decode!(json, module)
  end
end
Using Custom Codecs
Server-Side Configuration
Register your custom codec when defining your server:
defmodule MyApp.Greeter.Server do
  use GRPC.Server,
    service: MyApp.Greeter.Service,
    codecs: [MyApp.CustomJSONCodec, GRPC.Codec.Proto]

  def say_hello(request, _stream) do
    %MyApp.HelloReply{message: "Hello, #{request.name}!"}
  end
end
Note: Order matters. The first codec in the list is used as the default for the server.

Client-Side Usage
Set Default Codec on Connection
{:ok, channel} = GRPC.Stub.connect("localhost:50051", codec: MyApp.CustomJSONCodec)

request = %MyApp.HelloRequest{name: "World"}
{:ok, reply} = MyApp.Greeter.Stub.say_hello(channel, request)
Override Codec Per Request
{:ok, channel} = GRPC.Stub.connect("localhost:50051")

request = %MyApp.HelloRequest{name: "World"}
{:ok, reply} = MyApp.Greeter.Stub.say_hello(channel, request, codec: MyApp.CustomJSONCodec)
Multiple Codecs
Servers can support multiple codecs simultaneously. The codec is selected based on the content-type header sent by the client:
defmodule MyApp.Greeter.Server do
  use GRPC.Server,
    service: MyApp.Greeter.Service,
    codecs: [
      GRPC.Codec.Proto,        # application/grpc+proto
      MyApp.CustomJSONCodec,   # application/grpc+custom-json
      MyApp.MsgPackCodec       # application/grpc+msgpack
    ]

  def say_hello(request, _stream) do
    %MyApp.HelloReply{message: "Hello, #{request.name}!"}
  end
end
Different clients can connect using different codecs:
# Client 1 uses Proto
{:ok, channel1} = GRPC.Stub.connect("localhost:50051", codec: GRPC.Codec.Proto)

# Client 2 uses custom JSON
{:ok, channel2} = GRPC.Stub.connect("localhost:50051", codec: MyApp.CustomJSONCodec)

# Client 3 uses MessagePack
{:ok, channel3} = GRPC.Stub.connect("localhost:50051", codec: MyApp.MsgPackCodec)
Content-Type Negotiation
When a client sends a request, it includes a content-type header:
content-type: application/grpc+custom-json
The server:
	Extracts the codec name from the content-type (e.g., custom-json)
	Searches for a registered codec with a matching name/0 value
	Uses that codec to decode the request and encode the response
	Returns an error if no matching codec is found

Error Handling
If a client uses a codec that is not registered on the server:
defmodule UnregisteredCodec do
  @behaviour GRPC.Codec
  def name(), do: "unregistered"
  def encode(struct, _opts \\ []), do: inspect(struct)
  def decode(binary, _module), do: binary
end

{:ok, channel} = GRPC.Stub.connect("localhost:50051", codec: UnregisteredCodec)
request = %MyApp.HelloRequest{name: "Test"}

{:error, %GRPC.RPCError{status: 12}} = MyApp.Greeter.Stub.say_hello(channel, request)
# Status 12 = UNIMPLEMENTED
The server returns:
status: :unimplemented
message: "No codec registered for content-type application/grpc+unregistered"
HTTP Transcoding and Custom Codecs
⚠️ IMPORTANT LIMITATION
Custom codecs are NOT supported for HTTP transcoding.
When using http_transcode: true, the library always uses GRPC.Codec.JSON for encoding and decoding HTTP/JSON requests and responses, regardless of any custom codecs configured.

Why This Limitation Exists
HTTP transcoding is designed to support the standard HTTP/JSON to gRPC mapping as defined by Google's HTTP/JSON transcoding specification. This specification mandates JSON as the serialization format.
The library automatically adds GRPC.Codec.JSON to the codec list when http_transcode: true
Example: What Does NOT Work
defmodule MyApp.Greeter.Server do
  use GRPC.Server,
    service: MyApp.Greeter.Service,
    http_transcode: true,
    codecs: [MyApp.CustomJSONCodec]  # Will be ignored for HTTP transcoding

  def say_hello(request, _stream) do
    %MyApp.HelloReply{message: "Hello!"}
  end
end
When making an HTTP/JSON request:
curl -X POST http://localhost:50051/myapp.Greeter/SayHello \
  -H "Content-Type: application/json" \
  -d '{"name": "World"}'

The response will always be encoded using GRPC.Codec.JSON, not MyApp.CustomJSONCodec.
Workaround
If you need custom encoding for HTTP endpoints, consider:
	Disable HTTP transcoding and use standard gRPC with your custom codec
	Create a separate HTTP endpoint (e.g., using Phoenix) that proxies to your gRPC service

Best Practices
	Choose descriptive names: Use clear, unique names for your codecs (e.g., "custom-msgpack", "custom-json")

	Handle errors gracefully: Implement proper error handling in encode/2 and decode/2

	Test compatibility: Ensure your codec works with both client and server

	Document content-type: Make it clear to users what content-type header will be used

	Consider performance: Custom codecs may have different performance characteristics than Protocol Buffers

	Avoid conflicts: Don't use codec names that conflict with built-in codecs ("proto", "json", "text")

	Remember HTTP transcoding limitation: Custom codecs do NOT work with HTTP transcoding


Summary
	Custom codecs allow you to use alternative serialization formats with gRPC
	Implement the GRPC.Codec behaviour with name/0, encode/2, and decode/2
	Register codecs in both server and client configurations
	Servers can support multiple codecs simultaneously
	Codec selection is based on the content-type header
	Custom codecs are NOT supported for HTTP transcoding - only GRPC.Codec.JSON is used

For more examples, see the test suite:
	test/grpc/integration/custom_codec_test.exs
	test/grpc/codec/proto_test.exs



  

    Load Balancing

Load balancing is a core capability of modern distributed gRPC systems. Instead of connecting directly to a single static address, the Elixir gRPC client can dynamically resolve multiple backend endpoints using pluggable target schemes (DNS, Unix sockets, xDS, and more). This allows clients to automatically distribute traffic across services and benefit from infrastructure-level routing — whether running on Kubernetes, service meshes like Istio, or traditional on-prem deployments.
The implementation in this library follows the official gRPC Client Load Balancing specification, ensuring compatibility with ecosystem tooling such as Envoy, xDS control planes (see note below), and DNS-based service discovery.
This guide explains how to define target URIs and how the built-in resolver discovers and continuously refreshes backend servers. Once configured, your load-balancing strategy becomes part of the connection string, no additional code required.
Target Schemes and Resolvers
The connect/2 function supports URI-like targets that are resolved via the internal gRPC Resolver.
You can connect using DNS, Unix Domain sockets, and IPv4/IPv6 for now.
Supported formats:
	Scheme	Example	Description
	dns://	"dns://example.com:50051"	Resolves via DNS A/AAAA records
	ipv4:	"ipv4:10.0.0.5:50051"	Connects directly to an IPv4 address
	unix:	"unix:/tmp/service.sock"	Connects via a Unix domain socket
	none	"127.0.0.1:50051"	Implicit DNS (default port 50051)


Examples:
DNS
iex> {:ok, channel} = GRPC.Stub.connect("dns://orders.prod.svc.cluster.local:50051")
iex> request = Orders.GetOrderRequest.new(id: "123")
iex> {:ok, reply} = channel |> Orders.OrderService.Stub.get_order(request)
Unix Domain Sockets
iex> {:ok, channel} = GRPC.Stub.connect("unix:/tmp/my.sock")
Note: When using DNS target, the connection layer periodically refreshes endpoints.




  

    
GRPC.Client.Adapters.Gun.ConnectionProcess 
    



      
Owns long-lived Gun connections on behalf of the Gun adapter.
This process exists so named Gun-backed channels are no longer tied to the
lifecycle of the process that happened to call GRPC.Stub.connect/2.
Without this wrapper, GRPC.Client.Connection would need to own Gun directly
or understand Gun-specific owner messages. Keeping Gun ownership in this
adapter-local process preserves a clean adapter boundary while ensuring the
underlying Gun connection survives short-lived callers.
Request-specific Gun messages are routed to per-stream response processes, so
this process only needs to manage connection-level lifecycle and stream
bookkeeping.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        connect(channel, open_opts)
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        open_stream(connection_process_pid, path, headers)

      


    


    
      
        request(connection_process_pid, path, headers, body)

      


    


    
      
        send_data(connection_process_pid, stream_ref, fin, data)

      


    


    
      
        start_link(channel, open_opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      cancel(connection_process_pid, stream_ref)



        
          
        

    

  


  

      

          @spec cancel(pid(), reference()) :: :ok


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      connect(channel, open_opts)



        
          
        

    

  


  

      

          @spec connect(GRPC.Channel.t(), map()) :: {:ok, %{conn_pid: pid()}} | {:error, any()}


      



  



  
    
      
    
    
      disconnect(connection_process_pid)



        
          
        

    

  


  

      

          @spec disconnect(pid()) :: :ok


      



  



  
    
      
    
    
      open_stream(connection_process_pid, path, headers)



        
          
        

    

  


  

      

          @spec open_stream(pid(), iodata(), list()) ::
  {:ok, %{stream_ref: reference(), response_pid: pid()}} | {:error, any()}


      



  



  
    
      
    
    
      request(connection_process_pid, path, headers, body)



        
          
        

    

  


  

      

          @spec request(pid(), iodata(), list(), iodata()) ::
  {:ok, %{stream_ref: reference(), response_pid: pid()}} | {:error, any()}


      



  



  
    
      
    
    
      send_data(connection_process_pid, stream_ref, fin, data)



        
          
        

    

  


  

      

          @spec send_data(pid(), reference(), :fin | :nofin, iodata()) :: :ok


      



  



  
    
      
    
    
      start_link(channel, open_opts)



        
          
        

    

  


  

      

          @spec start_link(GRPC.Channel.t(), map()) :: GenServer.on_start()


      



  


        

      


  

    
GRPC.Client.Adapters.Gun.StreamResponseProcess 
    



      
Owns response state for a single Gun request stream.
Gun can deliver response messages for many concurrent streams over the same
connection, so request-specific response handling needs to stay isolated per
stream.
This process buffers the messages for one stream, serves them back to the Gun
adapter in arrival order, and terminates once the stream has reached a
terminal state and all buffered messages have been consumed.
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        await(pid, timeout)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.
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          @type state() :: %{
  messages: :queue.queue(),
  waiter: {GenServer.from(), reference() | nil} | nil,
  done: boolean()
}
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          @spec await(pid(), timeout()) :: tuple()


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          @spec start_link() :: GenServer.on_start()


      



  


        

      


  

    
GRPC.Client.DNSResolver 
    



      
Dedicated process for periodic DNS re-resolution.
Linked to the parent GRPC.Client.Connection GenServer. Owns the
resolve loop, backoff, rate limiting, and telemetry — keeping the
Connection process focused on channel management.
Sends {:resolver_update, result} to the Connection after each resolve,
where result matches the return type of GRPC.Client.Resolver.resolve/1.
Resolver contract
The :resolver option must be a module implementing the
GRPC.Client.Resolver behaviour — specifically the GRPC.Client.Resolver.resolve/1
callback, which returns:
{:ok, %{addresses: [%{address: String.t(), port: integer()}], service_config: term()}}
| {:error, term()}
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    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


        Starts the resolver process, linked to the calling process.
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      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

Starts the resolver process, linked to the calling process.
Options:
	:connection_pid — pid of the owning Connection GenServer
	:resolver — module implementing GRPC.Client.Resolver behaviour
	:target — the DNS target string
	:resolve_interval — base interval between resolves (ms)
	:max_resolve_interval — backoff cap (ms)
	:min_resolve_interval — rate-limit floor (ms)


  


        

      


  

    
GRPC.Client.Interceptor behaviour
    



      
Interceptor on client side. See GRPC.Stub.connect/2.
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          @type next() :: (GRPC.Client.Stream.t(), req() -> GRPC.Stub.rpc_return())
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          @type options() :: any()
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          @type req() :: struct() | nil
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      call(stream, req, next, options)



        
          
        

    

  


  

      

          @callback call(stream :: GRPC.Client.Stream.t(), req(), next(), options()) ::
  GRPC.Stub.rpc_return()
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          @callback init(options()) :: options()


      



  


        

      


  

    
GRPC.Client.Interceptors.Logger 
    



      
Print log around client rpc calls, like
17:13:33.021 [info]  Call helloworld.Greeter.say_hello -> :ok (58 ms)
17:13:33.021 [error]  Call helloworld.Greeter.say_hello -> %GRPC.RPCError{status: 3, message: "Invalid argument"} (58 ms)
Options
	:level - the desired log level. Defaults to :info

Usage
{:ok, channel} = GRPC.Stub.connect("localhost:50051", interceptors: [GRPC.Client.Interceptors.Logger])
Usage with custom level
{:ok, channel} = GRPC.Stub.connect("localhost:50051", interceptors: [{GRPC.Client.Interceptors.Logger, level: :warning}])
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GRPC.Client.Resolver.DNS.Adapter behaviour
    



      
Adapter to resolve DNS (A and TXT).
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          @callback lookup(String.t(), :a | :txt) ::
  {:ok, [tuple() | String.t()]} | {:error, term()}
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GRPC.Client.ServiceConfig 
    



      
Represents the gRPC ServiceConfig parsed from JSON, which can come from DNS TXT records or xDS.
The gRPC ServiceConfig allows a client to configure per-service and per-method
behaviors such as load balancing, timeouts, and retry policies.
Spec
According to the gRPC specification (service_config.md):
	loadBalancingConfig: a list of load balancing policies.
The client should pick the first policy it supports. Common values are:
	"pick_first": always pick the first server.
	"round_robin": distribute calls across servers in round-robin.


	methodConfig: a list of configurations applied to specific methods or services.
Each entry can include:
	"name": a list of { "service": "<service_name>", "method": "<method_name>" }
or { "service": "<service_name>" } to match all methods in the service.
	"timeout": RPC timeout as a string (e.g., "1.000000001s").
	"retryPolicy": optional retry policy map.
	Other optional method-level settings.



Example TXT record
A DNS TXT record for a service my-service.local might look like this:
_grpc_config.my-service.local 3600 TXT
"grpc_config={
  "loadBalancingConfig":[{"round_robin":{}}],
  "methodConfig":[
    {
      "name":[
        {"service":"foo","method":"bar"},
        {"service":"baz"}
      ],
      "timeout":"1.000000001s"
    }
  ]
}"
This JSON will be parsed into a %GRPC.Client.ServiceConfig{} struct with:
%GRPC.Client.ServiceConfig{
  load_balancing_policy: :round_robin,
  method_configs: [
    %{
      "name" => [
        %{"service" => "foo", "method" => "bar"},
        %{"service" => "baz"}
      ],
      "timeout" => "1.000000001s"
    }
  ],
  raw: <original JSON map>
}
Usage
{:ok, config} = GRPC.Client.ServiceConfig.parse(txt_json)
IO.inspect(config.load_balancing_policy)
IO.inspect(config.method_configs)
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          @type t() :: %GRPC.Client.ServiceConfig{
  load_balancing_policy: atom(),
  method_configs: list(),
  raw: map()
}
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GRPC.Channel 
    



      
A struct to store the connection data, which should be passed to
RPC functions as the first argument:
Greeter.Stub.say_hello(channel, request)
Fields
	:host - server's host to connect
	:port - server's port to connect
	:scheme - scheme of connection, like http
	:cred - credentials used for authentication
	:adapter - a client adapter module, like GRPC.Client.Adapters.Gun
	:codec - a default codec for this channel
	:adapter_payload - payload the adapter uses
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      t()



        
          
        

    

  


  

      

          @type t() :: %GRPC.Channel{
  accepted_compressors: [module()],
  adapter: atom(),
  adapter_payload: any(),
  codec: module(),
  compressor: module(),
  cred: GRPC.Credential.t(),
  headers: list(),
  host: String.t(),
  interceptors: [],
  port: non_neg_integer(),
  ref: reference() | nil,
  scheme: String.t()
}


      



  


        

      


  

    
GRPC.Client.Connection 
    



      
Connection manager for gRPC client channels, with optional load balancing
and name resolution support.
A Conn process manages one or more underlying gRPC connections
(GRPC.Channel structs) and exposes a virtual channel to be used by
client stubs. The orchestration process runs as a GenServer registered
in a node-local Registry, so named channels are scoped to the current
BEAM node.
Overview
	connect/2 – establishes a client connection (single or multi-channel).
	pick/2 – chooses a channel according to the active load-balancing policy.
	disconnect/1 – gracefully closes a connection and frees resources.

Under the hood:
	The target string is resolved using a Resolver.
	Depending on the target and service config, a load-balancing module is chosen
(e.g. PickFirst, RoundRobin).
	The orchestrator periodically refreshes the LB decision to adapt to changes.

Target syntax
The target argument to connect/2 accepts URI-like strings that are resolved
via the configured Resolver (default GRPC.Client.Resolver).
Examples of supported formats:
	"dns://example.com:50051"
	"ipv4:10.0.0.5:50051"
	"unix:/tmp/my.sock"
	"xds:///my-service"
	"127.0.0.1:50051" (implicit DNS / fallback to IPv4)

See GRPC.Client.Resolver for the full specification.
Examples
Basic connect and RPC
iex> opts = [adapter: GRPC.Client.Adapters.Gun]
iex> {:ok, ch} = GRPC.Client.Connection.connect("127.0.0.1:50051", opts)
iex> req = %Grpc.Testing.SimpleRequest{response_size: 42}
iex> {:ok, resp} = Grpc.Testing.TestService.Stub.unary_call(ch, req)
iex> resp.response_size
42
Using interceptors and custom adapter
iex> opts = [interceptors: [GRPC.Client.Interceptors.Logger],
...>         adapter: GRPC.Client.Adapters.Mint]
iex> {:ok, ch} = GRPC.Client.Connection.connect("dns://my-service.local:50051", opts)
iex> {:ok, channel} = GRPC.Client.Connection.pick(ch)
iex> channel.host
"127.0.0.1"
Unix socket target
iex> {:ok, ch} = GRPC.Client.Connection.connect("unix:/tmp/service.sock")
iex> Grpc.Testing.TestService.Stub.empty_call(ch, %{})
Disconnect
iex> {:ok, ch} = GRPC.Client.Connection.connect("127.0.0.1:50051")
iex> GRPC.Client.Connection.disconnect(ch)
{:ok, %GRPC.Channel{...}}
Notes
	The orchestrator refreshes the LB pick every 15 seconds.
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        Returns a specification to start this module under a supervisor.
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        Establishes a new client connection to a gRPC server or set of servers.
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        Disconnects a channel previously returned by connect/2.
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        Picks a channel from the orchestrator according to the active
load-balancing policy.
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        Triggers an immediate DNS re-resolution, subject to rate limiting.
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          @type t() :: %GRPC.Client.Connection{
  adapter: module(),
  connect_opts: keyword(),
  lb_mod: module() | nil,
  lb_state: term() | nil,
  real_channels: %{
    required(String.t()) => {:connected, GRPC.Channel.t()} | {:failed, any()}
  },
  resolver: module() | nil,
  resolver_state: term() | nil,
  resolver_target: String.t() | nil,
  virtual_channel: GRPC.Channel.t()
}
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec connect(
  String.t(),
  keyword()
) :: {:ok, GRPC.Channel.t()} | {:error, any()}


      


Establishes a new client connection to a gRPC server or set of servers.
The target string determines how the endpoints are resolved
(see Resolver).
Options:
	:adapter – transport adapter module (default: GRPC.Client.Adapters.Gun)
	:adapter_opts – options passed to the adapter
	:resolver – resolver module (default: GRPC.Client.Resolver)
	:lb_policy – load-balancing policy (:pick_first, :round_robin)
	:interceptors – list of client interceptors
	:codec – request/response codec (default: GRPC.Codec.Proto)
	:compressor / :accepted_compressors – message compression
	:headers – default metadata headers
	:resolve_interval – DNS re-resolution interval in ms (default: 30000)
	:max_resolve_interval – backoff cap in ms (default: 300000)
	:min_resolve_interval – rate-limit floor in ms (default: 5000)

Returns:
	{:ok, channel} – a GRPC.Channel usable with stubs
	{:error, reason} – if connection fails

Examples
iex> {:ok, ch} = GRPC.Client.Connection.connect("127.0.0.1:50051")
iex> Grpc.Testing.TestService.Stub.empty_call(ch, %{})
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          @spec disconnect(GRPC.Channel.t()) :: {:ok, GRPC.Channel.t()} | {:error, any()}


      


Disconnects a channel previously returned by connect/2.
This will close all underlying real connections for the orchestrator
and stop its process.
Returns {:ok, channel} on success.
Example
iex> {:ok, ch} = GRPC.Client.Connection.connect("127.0.0.1:50051")
iex> GRPC.Client.Connection.disconnect(ch)
{:ok, %GRPC.Channel{}}
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          @spec pick_channel(
  GRPC.Channel.t(),
  keyword()
) :: {:ok, GRPC.Channel.t()} | {:error, term()}


      


Picks a channel from the orchestrator according to the active
load-balancing policy.
Normally, you don’t need to call pick/2 directly – client stubs do this
automatically – but it can be useful when debugging or testing.
Returns:
	{:ok, channel} – the chosen GRPC.Channel
	{:error, :no_connection} – if the orchestrator is not available

Example
iex> {:ok, ch} = GRPC.Client.Connection.connect("dns://my-service.local:50051")
iex> GRPC.Client.Connection.pick(ch)
{:ok, %GRPC.Channel{host: "192.168.1.1", port: 50051}}
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          @spec resolve_now(GRPC.Channel.t()) :: :ok


      


Triggers an immediate DNS re-resolution, subject to rate limiting.
Intended for use by health checks or heartbeat mechanisms that detect
a backend has gone away and want to force a fresh DNS lookup.

  


        

      


  

    
GRPC.Client.Stream 
    



      
A struct that streaming clients get from rpc function calls and use to send further requests.
Fields
	:channel           - GRPC.Channel, the channel established by client
	:payload           - data used by adapter in a request
	:path              - the request path to sent
	:request_mod       - the request module, or nil for untyped protocols
	:response_mod      - the response module, or nil for untyped protocols
	:codec             - the codec
	:req_stream        - indicates if request is streaming
	:res_stream        - indicates if reply is streaming
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          @type t() :: %GRPC.Client.Stream{
  __interface__: map(),
  accepted_compressors: [module()],
  canceled: boolean(),
  channel: GRPC.Channel.t(),
  codec: atom(),
  compressor: module(),
  grpc_type: atom(),
  headers: map(),
  method_name: String.t(),
  path: String.t(),
  payload: stream_payload(),
  request_mod: atom(),
  response_mod: atom(),
  rpc: tuple(),
  server_stream: boolean(),
  service_name: String.t()
}
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GRPC.Stub 
    



      
A module acting as the interface for gRPC client.
You can do everything in the client side via GRPC.Stub, including connecting,
sending/receiving streaming or non-streaming requests, canceling calls and so on.
A service is needed to define a stub:
defmodule Greeter.Service do
  use GRPC.Service, name: "ping"

  rpc :SayHello, Request, Reply
  rpc :SayGoodbye, stream(Request), stream(Reply)
end

defmodule Greeter.Stub do
  use GRPC.Stub, service: Greeter.Service
end
so that functions say_hello/2 and say_goodbye/1 will be generated for you:
# Unary call
{:ok, reply} = Greeter.Stub.say_hello(channel, request)

# Streaming call
stream = Greeter.Stub.say_goodbye(channel)
GRPC.Stub.send_request(stream, request, end_stream: true)
{:ok, reply_enum} = GRPC.Stub.recv(stream)
replies = Enum.map(reply_enum, fn({:ok, reply}) -> reply end)
Note that streaming calls are very different with unary calls. If request is
streaming, the RPC function only accepts channel as argument and returns a
GRPC.Client.Stream. You can send streaming requests one by one via send_request/3,
then use recv/1 to receive the reply. And if the reply is streaming, recv/1
returns a Stream.
You can refer to call/6 for doc of your RPC functions.
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        cancel(stream)

      


        Cancel a stream in a streaming client.



    


    
      
        connect(addr, opts \\ [])

      


        Establishes a connection with a gRPC server and returns a GRPC.Channel required
for sending requests. Supports advanced connection resolution via the gRPC GRPC.Client.Resolver
and various target schemes (dns, unix, xds, host:port, etc).



    


    
      
        connect(host, port, opts)

          deprecated

      


    


    
      
        disconnect(channel)

      


        Disconnects the adapter and frees any resources the adapter is consuming



    


    
      
        end_stream(stream)

      


        Send END_STREAM frame to end the stream.



    


    
      
        recv(stream, opts \\ [])

      


        Receive replies when requests are streaming.



    


    
      
        send_request(stream, request, opts \\ [])

      


        Send streaming requests.
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          @type receive_data_return() ::
  {:ok, struct()}
  | {:ok, struct(), map()}
  | {:ok, Enumerable.t()}
  | {:ok, Enumerable.t(), map()}
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          @type rpc_return() ::
  GRPC.Client.Stream.t() | {:error, GRPC.RPCError.t()} | receive_data_return()
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Cancel a stream in a streaming client.
After that, callings to recv/2 will return a CANCEL error.
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          @spec connect(
  String.t(),
  keyword()
) :: {:ok, GRPC.Channel.t()} | {:error, any()}


      


Establishes a connection with a gRPC server and returns a GRPC.Channel required
for sending requests. Supports advanced connection resolution via the gRPC GRPC.Client.Resolver
and various target schemes (dns, unix, xds, host:port, etc).
This function is part of the connection orchestration layer, which manages
connection setup, name resolution, and optional load balancing.
Target Syntax
The target argument to connect/2 accepts URI-like strings that are resolved
using the configured Resolver.
Supported formats:
	"dns://example.com:50051" — resolves via DNS (A/AAAA records and _grpc_config TXT)
	"ipv4:10.0.0.5:50051" — fixed IPv4 address
	"unix:/tmp/my.sock" — Unix domain socket
	"xds:///my-service" — resolves via xDS control plane (Envoy/Istio/Traffic Director)
	"127.0.0.1:50051" — implicit DNS (default port 50051)

If no scheme is provided, the resolver assumes dns by default.
Options
	:cred - a GRPC.Credential used to indicate it's a secure connection.
An insecure connection will be created without this option.
	:adapter - custom client adapter
	:interceptors - client interceptors
	:codec - client will use this to encode and decode binary message
	:compressor - the client will use this to compress requests and decompress responses.
If this is set, accepted_compressors will be appended also, so this can be used safely
without :accepted_compressors.
	:accepted_compressors - tell servers accepted compressors, this can be used without :compressor
	:headers - headers to attach to each request

Examples
Basic Connection
iex> GRPC.Stub.connect("localhost:50051")
{:ok, channel}

iex> GRPC.Stub.connect("localhost:50051", accepted_compressors: [GRPC.Compressor.Gzip])
{:ok, channel}
DNS Target
iex> {:ok, ch} = GRPC.Client.Connection.connect("dns://my-service.local:50051")
Unix Socket
iex> GRPC.Stub.connect("/path/to/unix.sock")
{:ok, channel}
Notes
	When using DNS or xDS targets, the connection layer periodically refreshes endpoints.
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      This function is deprecated. Use connect/2 instead.
    


  

      

          @spec connect(
  String.t() | {:local, String.t()},
  binary() | non_neg_integer(),
  keyword()
) :: {:ok, GRPC.Channel.t()} | {:error, any()}
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          @spec disconnect(GRPC.Channel.t()) :: {:ok, GRPC.Channel.t()} | {:error, any()}


      


Disconnects the adapter and frees any resources the adapter is consuming
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          @spec end_stream(GRPC.Client.Stream.t()) :: GRPC.Client.Stream.t()


      


Send END_STREAM frame to end the stream.
The stream will be in half_closed state after this is called.
Examples
iex> stream = GRPC.Stub.send_request(stream, request)
iex> GRPC.Stub.end_stream(stream)
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          @spec recv(
  GRPC.Client.Stream.t(),
  keyword()
) ::
  {:ok, struct()}
  | {:ok, struct(), map()}
  | {:ok, Enumerable.t()}
  | {:ok, Enumerable.t(), map()}
  | {:error, any()}


      


Receive replies when requests are streaming.
	If the reply is not streaming, a normal reply struct will be returned
	If the reply is streaming, a enumerable Stream will be returned.
You can use Enum to fetch further replies or Stream to manipulate it.
Each item in the Enumerable is a tuple {:ok, reply} or {:error, error}.
When :return_headers is true, the last item in the Enumerable will be
{:trailers, map}

Examples
# Reply is not streaming
{:ok, reply} = GRPC.Stub.recv(stream)

# Reply is streaming
{:ok, ex_stream} = GRPC.Stub.recv(stream)
replies = Enum.map(ex_stream, fn({:ok, reply}) -> reply end)
Options
	:timeout - request timeout
	:deadline - when the request is timeout, will override timeout
	:return_headers - when true, headers will be returned.

Stream behavior
We build the Stream struct using Stream.unfold/2.
The unfold function is built in such a way that  - for both adapters - the accumulator is a map used to find the
connection_streamprocess and the next_fun argument is a function that reads directly from the connection_stream
that is producing data.
Every time we execute next_fun we read a chunk of data. This means that next_fun will have the side effect of updating the state of the connection_stream process, removing the chunk of data that's being read from the underlying GenServer's state.
Examples
iex> ex_stream |> Stream.take(1) |> Enum.to_list()
[1]
iex> ex_stream |> Enum.to_list()
[2, 3]
iex> ex_stream |> Enum.to_list()
[]
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          @spec send_request(GRPC.Client.Stream.t(), struct(), keyword()) ::
  GRPC.Client.Stream.t()


      


Send streaming requests.
The last request can be sent with :end_stream option, or you can call end_stream/1
to send a frame with END_STREAM flag to end the stream.
Options
	:end_stream - indicates it's the last one request, then the stream will be in
half_closed state. Default is false.


  


        

      


  

    
GRPC.Client.Adapter behaviour
    



      
HTTP client adapter for GRPC.
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        Determines if the headers have finished being read.
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        cancel(stream)

      


        Cancel a stream in a streaming client.



    


    
      
        connect(channel, opts)

      


    


    
      
        disconnect(channel)

      


    


    
      
        end_stream(stream)

      


        Similarly to the option sent on send_data/2 - :send_end_stream -
this callback will end request stream



    


    
      
        receive_data(stream, opts)

      


        Check GRPC.Stub.recv/2 for more context about the return types



    


    
      
        send_data(stream, message, opts)

      


        This callback will be responsible to send data to the server on a stream
request is open using send_headers/2
 Opts



    


    
      
        send_headers(stream, opts)

      


        This callback is used to open a stream connection to the server.
Mostly used when the payload for this request is streamed.
To send data using the open stream request, you should use send_data/3
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          @type fin() :: :fin | :nofin


      


Determines if the headers have finished being read.
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          @callback cancel(stream :: GRPC.Client.Stream.t()) :: :ok | {:error, any()}


      


Cancel a stream in a streaming client.
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          @callback connect(channel :: GRPC.Channel.t(), opts :: keyword()) ::
  {:ok, GRPC.Channel.t()} | {:error, any()}
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          @callback disconnect(channel :: GRPC.Channel.t()) ::
  {:ok, GRPC.Channel.t()} | {:error, any()}
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          @callback end_stream(stream :: GRPC.Client.Stream.t()) :: GRPC.Client.Stream.t()


      


Similarly to the option sent on send_data/2 - :send_end_stream -
this callback will end request stream

  



  
    
      
    
    
      receive_data(stream, opts)



        
          
        

    

  


  

      

          @callback receive_data(stream :: GRPC.Client.Stream.t(), opts :: keyword()) ::
  GRPC.Stub.receive_data_return() | {:error, any()}


      


Check GRPC.Stub.recv/2 for more context about the return types

  



  
    
      
    
    
      send_data(stream, message, opts)



        
          
        

    

  


  

      

          @callback send_data(
  stream :: GRPC.Client.Stream.t(),
  message :: iodata(),
  opts :: keyword()
) ::
  GRPC.Client.Stream.t()


      


This callback will be responsible to send data to the server on a stream
request is open using send_headers/2
 Opts:
- :send_end_stream (optional) - ends the request stream

  



  
    
      
    
    
      send_headers(stream, opts)



        
          
        

    

  


  

      

          @callback send_headers(stream :: GRPC.Client.Stream.t(), opts :: keyword()) ::
  GRPC.Client.Stream.t()


      


This callback is used to open a stream connection to the server.
Mostly used when the payload for this request is streamed.
To send data using the open stream request, you should use send_data/3

  



  
    
      
    
    
      send_request(stream, contents, opts)



        
          
        

    

  


  

      

          @callback send_request(
  stream :: GRPC.Client.Stream.t(),
  contents :: iodata(),
  opts :: keyword()
) ::
  GRPC.Client.Stream.t()


      



  


        

      


  

    
GRPC.Client.Adapters.Gun 
    



      
A client adapter using Gun.
conn_pid stores the adapter-managed connection process pid and per-request
stream_ref values are stored in GRPC.Client.Stream.
This adapter requires a compatible version of :gun to use. Add :gun to
your project's dependencies, then recompile :grpc:
mix deps.clean grpc
mix deps.compile grpc
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        retry_fun(retries, opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      retry_fun(retries, opts)



        
          
        

    

  


  


  


        

      


  

    
GRPC.Client.Adapters.Mint 
    



      
A client adapter using Mint.
This adapter requires a compatible version of :mint to use. Add :mint to
your project's dependencies, then recompile :grpc:
mix deps.clean grpc
mix deps.compile grpc


      


      
        Summary


  
    Functions
  


    
      
        check_for_error(responses)

      


    


    
      
        connect(channel, opts \\ [])

      


        Connects using Mint based on the provided configs. Options



    


    
      
        handle_errors_receive_data(stream, opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      check_for_error(responses)



        
          
        

    

  


  


  



    

  
    
      
    
    
      connect(channel, opts \\ [])



        
          
        

    

  


  

Connects using Mint based on the provided configs. Options
	:transport_opts: Defaults to [timeout: :infinity], given the nature of H2 connections (with support to
long-lived streams) this default is set to avoid timeouts while waiting for server streams to complete. The other
options may vary based on the transport used for this connection (tcp or ssl). Check Mint.HTTP.connect/4
	:client_settings: Defaults to [initial_window_size: 8_000_000, max_frame_size: 8_000_000], a larger default
window size ensures that the number of packages exchanges is smaller, thus speeding up the requests by reducing the
amount of networks round trip, with the cost of having larger packages reaching the server per connection.
Check Mint.HTTP2.setting() type for additional configs.
	:retry: Number of reconnection attempts when the connection drops. Defaults to 0 (no retries).
Uses exponential backoff with jitter between attempts.


  



  
    
      
    
    
      handle_errors_receive_data(stream, opts)



        
          
        

    

  


  


  


        

      


  

    
GRPC.Client.LoadBalancing behaviour
    



      
Load balancing behaviour for gRPC clients.
This module defines the behaviour that load balancing strategies must implement.
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    Callbacks
  


    
      
        init(opts)

      


    


    
      
        pick(state)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      init(opts)



        
          
        

    

  


  

      

          @callback init(opts :: keyword()) :: {:ok, state :: any()} | {:error, reason :: any()}


      



  



  
    
      
    
    
      pick(state)



        
          
        

    

  


  

      

          @callback pick(state :: any()) ::
  {:ok, {host :: String.t(), port :: non_neg_integer()}, new_state :: any()}
  | {:error, reason :: any()}


      



  


        

      


  

    
GRPC.Client.LoadBalancing.PickFirst 
    






  

    
GRPC.Client.LoadBalancing.RoundRobin 
    






  

    
GRPC.Client.Resolver behaviour
    



      
Behaviour for gRPC client resolvers.
A gRPC resolver is responsible for translating a target string into
a list of connection endpoints (addresses) and an optional GRPC.Client.ServiceConfig.
gRPC supports multiple naming schemes, allowing clients to connect
to servers via DNS, fixed IPs, Unix domain sockets, or through
service discovery/control planes like xDS.
Target Syntax
The gRPC target string uses URI-like syntax:
<scheme>://<authority>/<path>   or   <scheme>:<path>
Supported schemes
	dns://[authority/]host[:port] – resolves via DNS, including:	A/AAAA records for IP addresses
	Optional TXT record _grpc_config.<host> containing JSON ServiceConfig


	ipv4:addr[:port][,addr[:port],...] – fixed list of IPv4 addresses
	ipv6:[addr][:port][,[addr][:port],...] – fixed list of IPv6 addresses
	unix:/absolute_path – Unix domain socket
	unix-abstract:name – abstract Unix socket (Linux only)
	vsock:cid:port – VSOCK endpoint (Linux only)
	xds:///name – resolve via xDS control plane (Envoy/Istio/Traffic Director)

If no scheme is specified, dns is assumed.
Default ports
	dns, ipv4, ipv6 → 50051
	xds → 443

Resolver Output
Returns:
	{:ok, %{addresses: list(map()), service_config: GRPC.Client.ServiceConfig.t() | nil}}
	addresses – list of endpoint maps containing the keys:	:address – host, IP, or socket path
	:port – TCP port (if applicable)
	may include additional scheme-specific fields, e.g., :cid for vsock


	service_config – optional ServiceConfig parsed from DNS TXT or xDS


	{:error, reason} on failure


Purpose
The resolver abstracts the underlying naming and service discovery mechanisms,
allowing the gRPC client to obtain endpoints and service configuration consistently,
regardless of whether the target is DNS, static IPs, a socket, or xDS.
Reference
For the official gRPC naming and resolver specification, see:
gRPC Naming Documentation
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    Callbacks
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        resolve(t)

      


    


    
      
        shutdown(state)

      


    


    
      
        update(state, event)

      


    





  
    Functions
  


    
      
        resolve(target)

      


        Resolves a gRPC target string into a list of connection endpoints and an optional ServiceConfig.
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      service_config()



        
          
        

    

  


  

      

          @type service_config() :: GRPC.Client.ServiceConfig.t() | nil


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      init(target, opts)


        (optional)


        
          
        

    

  


  

      

          @callback init(target :: String.t(), opts :: keyword()) ::
  {:ok, state :: term()} | {:error, term()}


      



  



  
    
      
    
    
      resolve(t)



        
          
        

    

  


  

      

          @callback resolve(String.t()) ::
  {:ok, %{addresses: [map()], service_config: service_config()}}
  | {:error, term()}


      



  



  
    
      
    
    
      shutdown(state)


        (optional)


        
          
        

    

  


  

      

          @callback shutdown(state :: term()) :: :ok


      



  



  
    
      
    
    
      update(state, event)


        (optional)


        
          
        

    

  


  

      

          @callback update(state :: term(), event :: term()) :: {:ok, state :: term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      resolve(target)



        
          
        

    

  


  

      

          @spec resolve(String.t()) ::
  {:ok, %{addresses: [map()], service_config: GRPC.Client.ServiceConfig.t()}}
  | {:error, term()}


      


Resolves a gRPC target string into a list of connection endpoints and an optional ServiceConfig.
The target string can use one of the supported URI schemes:
	dns://[authority/]host[:port] – resolves via DNS; looks up both A/AAAA records and optional _grpc_config.<host> TXT record.
	ipv4:addr[:port][,addr[:port],...] – uses a fixed list of IPv4 addresses.
	ipv6:[addr][:port][,[addr][:port],...] – uses a fixed list of IPv6 addresses.
	unix:/absolute_path – connects via Unix domain socket.
	unix-abstract:name – connects via abstract Unix socket (Linux only).
	vsock:cid:port – connects via VSOCK (Linux only).
	xds:///name – resolves via xDS control plane (Envoy/Istio/Traffic Director).

If no scheme is specified, dns is assumed. Default ports:
	dns, ipv4, ipv6 → 50051
	xds → 443

Returns:
	{:ok, %{addresses: list(map()), service_config: GRPC.Client.ServiceConfig.t() | nil}} on success

	{:error, reason} on failure

Each address map includes at least:
	:address – host, IP, or socket path
	:port – TCP port (if applicable)
	additional fields may be present depending on the scheme (e.g., :socket, :cid for vsock).

This function abstracts the resolution mechanism, allowing the gRPC client to obtain endpoints and service configuration regardless of the underlying target type.

  


        

      


  

    
GRPC.Client.Resolver.DNS 
    



      
DNS Resolver for gRPC targets, supporting dynamic updates via a GenServer.
Resolves dns://host[:port] targets. Fetches A/AAAA records and optional
_grpc_config.<host> TXT records for ServiceConfig.
This implementation maintains an internal cache of addresses and service config,
and refreshes them periodically.

      




  

    
GRPC.Client.Resolver.IPv4 
    



      
Resolver for gRPC clients connecting to one or more IPv4 addresses.
This resolver handles target strings using the ipv4 URI scheme, which
allows specifying one or multiple IPv4 addresses with explicit ports.
Target format
ipv4:addr:port[,addr:port,...]
	IPv4 addresses must include a port.
	Multiple addresses can be comma-separated.
	service_config is always nil as literal IPv4 addresses do not support DNS TXT or xDS.

Examples
# Single IPv4
target = "ipv4:10.0.0.1:50051"
{:ok, %{addresses: addresses, service_config: nil}} =
  GRPC.Client.Resolver.IPv4.resolve(target)
addresses
# => [%{address: "10.0.0.1", port: 50051}]

# Multiple IPv4 addresses
target = "ipv4:10.0.0.1:50051,10.0.0.2:50052"
{:ok, %{addresses: addresses, service_config: nil}} =
  GRPC.Client.Resolver.IPv4.resolve(target)
addresses
# => [
#   %{address: "10.0.0.1", port: 50051},
#   %{address: "10.0.0.2", port: 50052}
# ]
See the gRPC naming documentation for more information: 
https://github.com/grpc/grpc/blob/master/doc/naming.md

      




  

    
GRPC.Client.Resolver.IPv6 
    



      
Resolver for gRPC clients connecting to one or more IPv6 addresses.
This resolver handles target strings using the ipv6 URI scheme, which
allows specifying one or multiple IPv6 addresses with optional ports.
Target format
ipv6:[addr][:port][,[addr][:port],...]
	IPv6 addresses must be enclosed in square brackets ([...]).
	The port is optional; if not provided, the default port is 443.
	Multiple addresses can be comma-separated.
	service_config is always nil as IPv6 literals do not support DNS TXT or xDS.


      




  

    
GRPC.Client.Resolver.Unix 
    



      
Resolver for gRPC clients connecting via Unix Domain Sockets (UDS).
This resolver handles target strings using the unix URI scheme, which
allows a gRPC client to connect to a server via a Unix socket path. Unix
domain sockets are supported on Unix systems only.
Target format
unix:///absolute/path/to/socket
	The scheme must be unix.
	The path must be absolute (/var/run/my.sock).
	The port is not used in Unix sockets; :port will be nil.
	The socket type is indicated via :socket => :unix.

Example
target = "unix:///var/run/my_grpc.sock"

{:ok, %{addresses: addresses, service_config: nil}} =
  GRPC.Client.Resolver.Unix.resolve(target)

addresses
# => [%{address: "/var/run/my_grpc.sock", port: nil, socket: :unix}]
This resolver always returns nil for the service config, as Unix
sockets do not provide DNS TXT records or xDS configuration.
See the gRPC naming documentation for more information on URI-based
resolution: https://github.com/grpc/grpc/blob/master/doc/naming.md

      




  

    
GRPC.ClientInterceptor behaviour
    


      
        This behaviour is deprecated. Use `GRPC.Client.Interceptor` instead.
      



      
Interceptor on client side. See GRPC.Stub.connect/2.
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          @type next() :: (GRPC.Client.Stream.t(), req() -> GRPC.Stub.rpc_return())


      



  



  
    
      
    
    
      options()



        
          
        

    

  


  

      

          @type options() :: any()
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          @type req() :: struct() | nil


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      call(stream, req, next, options)



        
          
        

    

  


  

      

          @callback call(stream :: GRPC.Client.Stream.t(), req(), next(), options()) ::
  GRPC.Stub.rpc_return()


      



  



  
    
      
    
    
      init(options)



        
          
        

    

  


  

      

          @callback init(options()) :: options()
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