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    ZenohexPico

A thin Elixir wrapper around zenoh-pico, implemented using C.
Installation
If available in Hex, the package can be installed
by adding zenohex_pico to your list of dependencies in mix.exs:
def deps do
  [
    {:zenohex_pico, "~> 0.1.0"}
  ]
end
Documentation can be generated with ExDoc
and published on HexDocs. Once published, the docs can
be found at https://hexdocs.pm/zenohex_pico.
Publishing
Build and publish the Hex package:
mix hex.build
mix hex.publish

The Hex package does not include the upstream zenoh-pico source or compiled
binaries. When Mix compiles the package, its compiler task clones zenoh-pico
version 1.10.2. This requires Git and network access. The task asks for
confirmation before cloning; for non-interactive builds, set
ZENOHEX_PICO_AUTO_GIT_CLONE=true.
Building from Hex also requires CMake, Make, a C compiler, and Erlang
development headers. This wrapper is MIT-licensed. The upstream zenoh-pico
source is licensed under Apache-2.0 OR EPL-2.0; see zenoh-pico/LICENSE and
zenoh-pico/NOTICE.md after it has been cloned.


  

    LICENSE


MIT License

Copyright (c) 2026 biyooon-ex

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.



  

    Zenohex API compatibility

This table maps Zenohex APIs to their ZenohexPico counterparts. --- indicates that no corresponding ZenohexPico API is available.
	Zenohex	ZenohexPico
	Zenohex.put/3	ZenohexPico.put/4
	Zenohex.delete/2	---
	Zenohex.get/3	ZenohexPico.get/4
	Zenohex.scout/3	---
	Zenohex.Config.default/0	ZenohexPico.Config.default/0
	Zenohex.Config.from_env/0	---
	Zenohex.Config.from_file/1	---
	Zenohex.Config.from_json5/1	---
	Zenohex.Config.get_json/2	ZenohexPico.Config.get/2
	Zenohex.Config.insert_json5/3	ZenohexPico.Config.insert/3
	Zenohex.Config.insert_json5_array_item/3	---
	Zenohex.Config.remove_json5_array_item/2	---
	Zenohex.ConfigMap.default/0	---
	Zenohex.ConfigMap.from_env/0	---
	Zenohex.ConfigMap.from_file/1	---
	Zenohex.ConfigMap.from_json5/1	---
	Zenohex.ConfigMap.get/2	---
	Zenohex.ConfigMap.insert/3	---
	Zenohex.ConfigMap.merge/2	---
	Zenohex.Session.open/0	---
	Zenohex.Session.open/1	ZenohexPico.Session.open/1
	Zenohex.Session.close/1	ZenohexPico.Session.close/1
	Zenohex.Session.closed?/1	---
	Zenohex.Session.put/4	ZenohexPico.Session.put/4
	Zenohex.Session.delete/3	---
	Zenohex.Session.get/4	ZenohexPico.Session.get/4
	Zenohex.Session.new_timestamp/1	---
	Zenohex.Session.info/1	---
	Zenohex.Session.declare_publisher/3	---
	Zenohex.Session.declare_subscriber/4	ZenohexPico.Session.declare_subscriber/4
	Zenohex.Session.declare_querier/3	---
	Zenohex.Session.declare_queryable/4	---
	Zenohex.Publisher.put/3	---
	Zenohex.Publisher.delete/2	---
	Zenohex.Publisher.undeclare/1	---
	Zenohex.Subscriber.undeclare/1	ZenohexPico.Subscriber.undeclare/1
	Zenohex.Querier.get/3	---
	Zenohex.Querier.get_async/3	---
	Zenohex.Querier.undeclare/1	---
	Zenohex.Queryable.undeclare/1	---
	Zenohex.Query.reply/4	---
	Zenohex.Query.reply_error/3	---
	Zenohex.Query.reply_delete/3	---
	Zenohex.Liveliness.get/4	---
	Zenohex.Liveliness.declare_subscriber/3	---
	Zenohex.Liveliness.undeclare_subscriber/1	---
	Zenohex.Liveliness.declare_token/2	---
	Zenohex.Liveliness.undeclare_token/1	---
	Zenohex.Matching.status/1	---
	Zenohex.Matching.declare_listener/2	---
	Zenohex.Matching.undeclare_listener/1	---
	Zenohex.Scouting.scout/3	---
	Zenohex.Scouting.declare_scout/3	---
	Zenohex.Scouting.stop_scout/1	---
	Zenohex.KeyExpr.canonize/1	---
	Zenohex.KeyExpr.join/2	---
	Zenohex.KeyExpr.valid?/1	---
	Zenohex.KeyExpr.intersects?/2	---
	Zenohex.KeyExpr.includes?/2	---

Notable API differences
	Zenohex.Config.default/0 returns a JSON binary directly, whereas ZenohexPico.Config.default/0 returns {:ok, reference()} on success (or {:error, term()}).
	ZenohexPico.Config.get/2 and ZenohexPico.Config.insert/3 accept only supported atom keys. See the ZenohexPico.Config documentation for the list of supported keys. In contrast, Zenohex.Config.get_json/2 and Zenohex.Config.insert_json5/3 use string key paths.
	Zenohex.put/3 and Zenohex.get/3 use the default configuration internally. Their ZenohexPico counterparts require a ZenohexPico.Config.t() as the first argument.



  

    
ZenohexPico 
    



      
ZenohexPico is a thin Elixir wrapper around Zenoh-Pico, implemented using C.
	Zenoh:	https://zenoh.io/
	https://github.com/eclipse-zenoh/zenoh-pico



For reusable connections, use ZenohexPico.Session directly.

      


      
        Summary


  
    Functions
  


    
      
        get(config, selector, timeout, opts \\ [])

      


        Query data with the given selector.



    


    
      
        put(config, key_expr, payload, opts \\ [])

      


        Publishes a payload to the specified key_expr.



    





      


      
        Functions


        


    

  
    
      
    
    
      get(config, selector, timeout, opts \\ [])



    

  


  

      

          @spec get(
  ZenohexPico.Config.t(),
  String.t(),
  pos_integer(),
  ZenohexPico.Session.get_opts()
) ::
  {:ok, [ZenohexPico.Sample.t() | ZenohexPico.Query.ReplyError.t()]}
  | {:error, :timeout}
  | {:error, reason :: term()}


      


Query data with the given selector.
Internally opens a session, performs the query, and ensures the session is closed.
Parameters
	config : The configuration used to open the session.
	selector : The selector to query.
	timeout : Timeout in milliseconds to wait for query replies.
	opts : Additional options. See ZenohexPico.Session.get/4 for details.


  



    

  
    
      
    
    
      put(config, key_expr, payload, opts \\ [])



    

  


  

      

          @spec put(
  ZenohexPico.Config.t(),
  String.t(),
  binary(),
  ZenohexPico.Session.put_opts()
) ::
  :ok | {:error, reason :: term()}


      


Publishes a payload to the specified key_expr.
Internally opens a session, performs the publish, and ensures the session is closed.
Parameters
	config : The configuration used to open the session.
	key_expr : The key expression to publish to.
	payload : The binary payload to publish.
	opts : Additional options. See ZenohexPico.Session.put/4 for details.


  


        

      


  

    
ZenohexPico.Config 
    



      
Utility functions for working with Zenoh session configurations.
This module provides helpers to obtain default configuration
and retrieve or update individual config keys.
Supported values
Configuration values are strings. The following keys are supported:
	Key	Accepted values	Config default	Examples
	:mode	"client", "peer"	"client"	"peer"
	:connect	One or more locators	None	"tcp/192.168.1.10:7447"
	:listen	A single locator; subsequent inserts replace it	None	"tcp/0.0.0.0:7447"
	:multicast_scouting	"true", "false"	"true"	"false"
	:multicast_locator	A multicast UDP locator	"udp/224.0.0.224:7446"	"udp/224.0.0.224:7446"
	:scouting_timeout	Integer milliseconds	"1000"	"5000"
	:scouting_what	Bitmask from 0 to 7	Not set (runtime: "3")	"7"
	:session_zid	A 128-bit UUID	None	"01234567-89ab-cdef-0123-456789abcdef"

Multiple :connect locators are supported. Add each locator with a separate
call to insert/3:
{:ok, config} = ZenohexPico.Config.default()
{:ok, config} = ZenohexPico.Config.insert(config, :connect, "tcp/192.168.1.10:7447")
{:ok, config} = ZenohexPico.Config.insert(config, :connect, "tcp/192.168.1.20:7447")
get/2 returns only the most recently configured :connect locator.
When opening a session, Zenoh Pico reads all configured :connect locators.
In client mode, it tries them from most recently configured to least recently
configured until one succeeds. In peer mode, it establishes a primary
transport, then adds the remaining locators as peers.
For developers: Only :connect supports multiple values. Zenoh Pico uses
the internal _z_config_get_all function to retrieve all configured locators,
but does not expose a public equivalent. Therefore, ZenohexPico does not provide
an API for retrieving all configured :connect locators; get/2 returns only one locator.
The :scouting_what bitmask uses 1 for routers, 2 for peers, and
4 for clients. Combine values to discover multiple entity types; for
example, "7" discovers routers, peers, and clients.
:scouting_timeout applies only in client mode while scouting for a router.
:session_zid is optional; when it is unset, Zenoh Pico generates the
session ID.
Locator protocols depend on the Zenoh Pico features enabled at build time.
Common examples are tcp/<address>:<port> and udp/<address>:<port>.

      


      
        Summary


  
    Types
  


    
      
        key()

      


        A supported Zenoh runtime configuration key.



    


    
      
        t()

      


        An opaque native Zenoh configuration.



    





  
    Functions
  


    
      
        default()

      


        Returns the default Zenoh configuration.



    


    
      
        get(config, key)

      


        Returns the value of the configuration at key.



    


    
      
        insert(config, key, value)

      


        Inserts a configuration value at key, returning the updated config.



    





      


      
        Types


        


  
    
      
    
    
      key()



    

  


  

      

          @type key() ::
  :mode
  | :connect
  | :listen
  | :multicast_scouting
  | :multicast_locator
  | :scouting_timeout
  | :scouting_what
  | :session_zid


      


A supported Zenoh runtime configuration key.

  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: reference()


      


An opaque native Zenoh configuration.

  


        

      

      
        Functions


        


  
    
      
    
    
      default()



    

  


  

      

          @spec default() :: {:ok, t()} | {:error, reason :: term()}


      


Returns the default Zenoh configuration.

  



  
    
      
    
    
      get(config, key)



    

  


  

      

          @spec get(t(), key()) :: {:ok, String.t()} | {:error, reason :: term()}


      


Returns the value of the configuration at key.
For :connect, which supports multiple values, returns only the most
recently configured locator.
Raises ArgumentError when key is not supported.
Examples
iex> {:ok, config} = ZenohexPico.Config.default()
iex> {:ok, _value} = ZenohexPico.Config.get(config, :mode)
{:ok, "client"}
iex> {:error, _value} = ZenohexPico.Config.get(config, :connect)
{:error, :not_found}

  



  
    
      
    
    
      insert(config, key, value)



    

  


  

      

          @spec insert(t(), key(), String.t()) :: {:ok, t()} | {:error, reason :: term()}


      


Inserts a configuration value at key, returning the updated config.
Raises ArgumentError when key is not supported.
Examples
iex> {:ok, config} = ZenohexPico.Config.default()
iex> {:error, _value} = ZenohexPico.Config.get(config, :connect)
{:error, :not_found}
iex> {:ok, config} = ZenohexPico.Config.insert(config, :connect, "tcp/localhost:7447")
iex> {:ok, _value} = ZenohexPico.Config.get(config, :connect)
{:ok, "tcp/localhost:7447"}

  


        

      


  

    
ZenohexPico.Query.ReplyError 
    



      
An error reply returned by a Zenoh query.
The payload contains the error response and encoding identifies its format.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %ZenohexPico.Query.ReplyError{
  encoding: String.t() | nil,
  payload: binary() | nil
}


      



  


        

      


  

    
ZenohexPico.Sample 
    



      
A sample returned by a Zenoh query or delivered to a subscriber.
This struct corresponds to a Zenoh sample and contains its key expression,
payload, metadata, and optional attachment or timestamp.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %ZenohexPico.Sample{
  attachment: binary() | nil,
  congestion_control: :block | :drop,
  encoding: String.t(),
  express: boolean(),
  key_expr: String.t(),
  kind: :put | :delete,
  payload: binary(),
  priority:
    :real_time
    | :interactive_high
    | :interactive_low
    | :data_high
    | :data
    | :data_low
    | :background,
  timestamp: String.t() | nil
}


      



  


        

      


  

    
ZenohexPico.Session 
    



      
Interface for managing Zenoh sessions.
This module provides functions to open and close Zenoh sessions, publish
and retrieve data, and declare subscribers.
Typical usage starts with open/1 to create a session,
followed by operations such as put/4, get/4, or declare_subscriber/4.
Examples
iex> {:ok, config} = ZenohexPico.Config.default()
iex> {:ok, session} = ZenohexPico.Session.open(config)
iex> ZenohexPico.Session.put(session, "key/expr", "payload")
iex> ZenohexPico.Session.close(session)
This module serves as the main entry point for using Zenoh in Elixir.

      


      
        Summary


  
    Types
  


    
      
        congestion_control()

      


        The delivery behavior used when congestion occurs.



    


    
      
        get_opts()

      


        Options accepted by get/4.



    


    
      
        priority()

      


        The priority assigned to a Zenoh message.



    


    
      
        put_opts()

      


        Options accepted by put/4.



    


    
      
        query_consolidation()

      


        The reply consolidation policy for a query.



    


    
      
        query_target()

      


        The set of queryable entities that should receive a query.



    


    
      
        reply_key_expr()

      


        The key expression used for reply acceptance.



    


    
      
        subscriber_opts()

      


        Options accepted by declare_subscriber/4.



    


    
      
        t()

      


        An opaque native Zenoh session.



    


    
      
        zenoh_timestamp_string()

      


        A Zenoh timestamp formatted as YYYY-MM-DDTHH:MM:SS.nnnnnnnnnZ/<32 lowercase hexadecimal digits>.



    





  
    Functions
  


    
      
        close(session)

      


        Closes a session.



    


    
      
        declare_subscriber(session, key_expr, pid \\ self(), opts \\ [])

      


        Declares a subscriber for the specified key_expr.



    


    
      
        get(session, selector, timeout, opts \\ [])

      


        Query data with the given selector.



    


    
      
        open(config)

      


        Opens a session with the given configuration.



    


    
      
        put(session, key_expr, payload, opts \\ [])

      


        Publishes a binary payload to the given key_expr



    





      


      
        Types


        


  
    
      
    
    
      congestion_control()



    

  


  

      

          @type congestion_control() :: :drop | :block


      


The delivery behavior used when congestion occurs.

  



  
    
      
    
    
      get_opts()



    

  


  

      

          @type get_opts() :: [
  accept_replies: reply_key_expr(),
  attachment: binary(),
  congestion_control: congestion_control(),
  consolidation: query_consolidation(),
  encoding: String.t(),
  express: boolean(),
  payload: binary(),
  priority: priority(),
  target: query_target()
]


      


Options accepted by get/4.

  



  
    
      
    
    
      priority()



    

  


  

      

          @type priority() ::
  :real_time
  | :interactive_high
  | :interactive_low
  | :data_high
  | :data
  | :data_low
  | :background


      


The priority assigned to a Zenoh message.

  



  
    
      
    
    
      put_opts()



    

  


  

      

          @type put_opts() :: [
  encoding: String.t(),
  attachment: binary(),
  congestion_control: congestion_control(),
  priority: priority(),
  express: boolean(),
  timestamp: zenoh_timestamp_string()
]


      


Options accepted by put/4.

  



  
    
      
    
    
      query_consolidation()



    

  


  

      

          @type query_consolidation() :: :auto | :none | :monotonic | :latest


      


The reply consolidation policy for a query.

  



  
    
      
    
    
      query_target()



    

  


  

      

          @type query_target() :: :best_matching | :all | :all_complete


      


The set of queryable entities that should receive a query.

  



  
    
      
    
    
      reply_key_expr()



    

  


  

      

          @type reply_key_expr() :: :matching_query | :any


      


The key expression used for reply acceptance.

  



  
    
      
    
    
      subscriber_opts()



    

  


  

      

          @type subscriber_opts() :: []


      


Options accepted by declare_subscriber/4.

  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: reference()


      


An opaque native Zenoh session.

  



  
    
      
    
    
      zenoh_timestamp_string()



    

  


  

      

          @type zenoh_timestamp_string() :: String.t()


      


A Zenoh timestamp formatted as YYYY-MM-DDTHH:MM:SS.nnnnnnnnnZ/<32 lowercase hexadecimal digits>.

  


        

      

      
        Functions


        


  
    
      
    
    
      close(session)



    

  


  

      

          @spec close(t()) :: :ok | {:error, :session_closed} | {:error, reason :: term()}


      


Closes a session.
After calling this function, the session must not be used again.
Parameters
	session : The session returned by open/1.


  



    

    

  
    
      
    
    
      declare_subscriber(session, key_expr, pid \\ self(), opts \\ [])



    

  


  

      

          @spec declare_subscriber(t(), String.t(), pid(), subscriber_opts()) ::
  {:ok, ZenohexPico.Subscriber.t()} | {:error, reason :: term()}


      


Declares a subscriber for the specified key_expr.
Parameters
	session: Identifier of the session returned by open/1.
	key_expr: Key expression to subscribe to.
	pid: Process to receive subscription messages. Defaults to the calling process.	Messages are delivered as ZenohexPico.Sample.


	opts: Options for configuring the subscriber.

Important
The returned subscriber must be held for as long as the subscriber is in use.
If it is not held and gets garbage-collected by the BEAM,
the underlying subscriber will be automatically dropped.

  



    

  
    
      
    
    
      get(session, selector, timeout, opts \\ [])



    

  


  

      

          @spec get(t(), String.t(), pos_integer(), get_opts()) ::
  {:ok, [ZenohexPico.Sample.t() | ZenohexPico.Query.ReplyError.t()]}
  | {:error, :timeout}
  | {:error, reason :: term()}


      


Query data with the given selector.
Parameters
	session : The session identifier returned by open/1.
	selector : The selector to query.
	timeout : Timeout in milliseconds to wait for query replies.
	opts : Options for the get operation.

Examples
iex> {:ok, config} = ZenohexPico.Config.default()
iex> {:ok, session} = ZenohexPico.Session.open(config)
iex> ZenohexPico.Session.get(session, "key/expr", 100)
{:ok, [%ZenohexPico.Sample{}]}

  



  
    
      
    
    
      open(config)



    

  


  

      

          @spec open(ZenohexPico.Config.t()) :: {:ok, t()} | {:error, reason :: term()}


      


Opens a session with the given configuration.
Parameters
	config : The configuration used to open the session.

Important
The returned session must be held for as long as the session is in use.
If it is not held and gets garbage-collected by the BEAM,
the underlying session in C will be automatically dropped and closed.

  



    

  
    
      
    
    
      put(session, key_expr, payload, opts \\ [])



    

  


  

      

          @spec put(t(), String.t(), binary(), put_opts()) :: :ok | {:error, reason :: term()}


      


Publishes a binary payload to the given key_expr
This function sends a value (as a binary) to the specified key expression.
Parameters
	session : The session identifier returned by or open/1.
	key_expr : The key expression to publish to.
	payload : The value to publish, as a binary.
	opts : Options for the publish operation.

Examples
iex> {:ok, config} = ZenohexPico.Config.default()
iex> {:ok, session} = ZenohexPico.Session.open(config)
iex> ZenohexPico.Session.put(session, "key/expr", "payload")
:ok

  


        

      


  

    
ZenohexPico.Subscriber 
    



      
Interface for managing Zenoh subscribers.
This module provides functions to undeclare subscribers, which stops
message receiving and releases associated native resources.
Subscribers are created with ZenohexPico.Session.declare_subscriber/4.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        An opaque native Zenoh Pico subscriber.



    





  
    Functions
  


    
      
        undeclare(subscriber)

      


        Undeclares a subscriber and stops message delivery.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: reference()


      


An opaque native Zenoh Pico subscriber.

  


        

      

      
        Functions


        


  
    
      
    
    
      undeclare(subscriber)



    

  


  

      

          @spec undeclare(t()) :: :ok | {:error, reason :: term()}


      


Undeclares a subscriber and stops message delivery.
Stops receiving messages and releases resources associated with the subscriber.
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