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Exagon Zeroconf
    

Exagon Zerconf module
Exagon Zeronconf provides utilites for interfacing Exagon with Zeronconf devices:
	MDNS server
	DNS-SD service discrovery

Installation
This package can be installed by adding exagon_zeroconf to your list of dependencies in mix.exs:
def deps do
  [
    {:exagon_zeroconf, "~> 0.1.0"}
  ]
end
Integration
Exagon.Zeronconf can be used transparently by adding Exagon.Zeroconf.Application to your application
modules lists in miex.exs.
def application do
    [
      extra_applications: [:logger],
      mod: {Exagon.Zeroconf.Application, []}
    ]
  end
Exagon.Zeronconf can also be started manually by adding and starting Exagon.Zeroconf.Supervisor in your supervision tree.
Multicast DNS server
Exagon.Zeroconf.Mdns.Server manage Multicast DNS server request/answer. 
It is configured to listen on port 5353 on both IPv4 (224.0.0.251) and/or IPv6 (ff02::fb). 
DNS records found my Exagon.Zeroconf.Mdns.Server can be requested through Exagon.Zeroconf.Mdns.Server.dump/0 :
Exagon.Zeroconf.Mdns.Server.dump
[
  %DNS.Resource{
    domain: 'My iPhone._rdlink._tcp.local',
    type: 47,
    class: :in,
    cnt: 0,
    ttl: 4500,
    data: <<192, 12, 0, 5, 0, 0, 128, 0, 64>>,
    tm: :undefined,
    bm: [],
    func: true
  },
  %DNS.Resource{
    domain: 'My iPhone.local',
    type: 47,
    class: :in,
    cnt: 0,
    ttl: 120,
    data: <<192, 236, 0, 4, 64, 0, 0, 8>>,
    tm: :undefined,
    bm: [],
    func: true
  },
  %DNS.Resource{
    domain: 'My iPhone.local',
    type: :a,
    class: :in,
    cnt: 0,
    ttl: 120,
    data: {192, 168, 1, 5},
    tm: :undefined,
    bm: [],
    func: true
  },
  %DNS.Resource{
    domain: 'My iPhone.local',
    type: :aaaa,
    class: :in,
    cnt: 0,
    ttl: 120,
    data: {8193, 2145, 13574, 1056, 58674, 15752, 37663, 62405},
    tm: :undefined,
    bm: [],
    func: true
  },
Exagon.Zeroconf.Mdns.Server.subscribe/0 provides a way to subscribe for notifications about added, changed or removed records. 
Notifications use Phoenix PubSub. 
Configuration
config :exagon_zeroconf, :mdns,
  port: 5353,
  use_ipv4: true,
  use_ipv6: false,
  hostname: "exagon",
  domain_name: ".local"
DNS-SD
Service Discovery
Exagon.Zeroconf.Mdns.Dnssd provides DNS service discovery over multicast DNS. 
It uses Exagon.Zeroconf.Mdns.Dnssd.Server to listen for DNS-SD relevand records and build a list of discovred services.
At anytime, a list of found services is available by calling Exagon.Zeroconf.Mdns.Dnssd.query/1 which accepts an optional domain
parameter:
[
  %Exagon.Zeroconf.Mdns.Dnssd.Service{
    domain: "_smb._tcp.local",
    instance_name: "Windows._smb._tcp.local",
    ip: nil,
    priority: 0,
    weight: 0,
    port: 445,
    target: "Windows.local",
    additional_info: nil,
    records: [:srv, :txt, :ptr]
  },
  %Exagon.Zeroconf.Mdns.Dnssd.Service{
    domain: "_spotify-connect._tcp.local",
    instance_name: "75c62f4dfb4ab9e7._spotify-connect._tcp.local",
    ip: {192, 168, 1, 12},
    priority: 0,
    weight: 0,
    port: 39753,
    target: "75c62f4dfb4ab9e7.local",
    additional_info: %{"cpath" => "/zc/0", "stack" => "SP", "version" => "1.0"},
    records: [:txt, :srv, :ptr]
  }
]
Service integration
At anytime DNS-SD service can be added to Exagon.Zeroconf.Mdns.Dnssd. DNS records (PTR, SRV, TXT, A, AAAA) will be generated and broadcasted to the network.
For example, running the following code will integrate a new DNS-SD service:
%Exagon.Zeroconf.Mdns.Dnssd.Service{
      domain: "_exagon._tcp.local",
      instance_name: "test._exagon._tcp.local",
      ip4: {192, 168, 1, 99},
      ip6: {65282, 1234, 5678, 9012, 458, 12, 7894, 124},
      priority: 0,
      weight: 0,
      port: 39753,
      target: "test.exagon.local",
      additional_info: %{
        "some" => "info",
        "other" => "good",
        "version" => "1.0"
      },
    }
|> Exagon.Zeroconf.Mdns.Dnssd.add_service
will be discoreved by commands like :
$ avahi-browse -d local _exagon._tcp --resolve
+  ens18 IPv4 test                                          _exagon._tcp         local
=  ens18 IPv4 test                                          _exagon._tcp         local
   hostname = [test.exagon.local]
   address = [192.168.1.99]
   port = [39753]
   txt = ["some=info" "other=good" "version=1.0"]

or :
$ dns-sd -Z _exagon._tcp local                                                                    ✔  took 26s  at 17:38:21
Browsing for _exagon._tcp.local
DATE: ---Sun 29 Jan 2023---
17:38:30.889  ...STARTING...

; To direct clients to browse a different domain, substitute that domain in place of '@'
lb._dns-sd._udp                                 PTR     @

; In the list of services below, the SRV records will typically reference dot-local Multicast DNS names.
; When transferring this zone file data to your unicast DNS server, you'll need to replace those dot-local
; names with the correct fully-qualified (unicast) domain name of the target host offering the service.

_exagon._tcp                                    PTR     test._exagon._tcp
test._exagon._tcp                               SRV     0 0 39753 test.exagon.local. ; Replace with unicast FQDN of target host
test._exagon._tcp                               TXT     "some=info" "other=good" "version=1.0"

Documentation is generated with ExDoc
and published at https://hexdocs.pm/exagon_zeroconf.



  

    
LICENSE
    


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS
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        start(type, args)

      


        Callback implementation for Application.start/2.
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Callback implementation for Application.start/2.
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DNS-SD service discovery.
provides DNS service discrovery over multicast DNS.
It uses Exagon.Zeroconf.Mdns.Dnssd.Server to listen for DNS-SD relevand records and build a list of discovred services.
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        add_service(service)

      


        Register a new DNS-SD service.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        dump()

      


        Dump list of Service discovered by the server.



    


    
      
        init(args)

      


        Callback implementation for GenServer.init/1.



    


    
      
        query(namespace \\ ".local")

      


        Returns the list of currently discovered services.



    


    
      
        start_link(args)

      


    


    
      
        subscribe()

      


        Register a process for receiving notifications on added, removed or changed services
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      Link to this function
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          @spec add_service(Exagon.Zeroconf.Mdns.Dnssd.Service.t()) :: :ok


      


Register a new DNS-SD service.
Registering a DNS-SD service adds new authoritative resources to the Mdns.Server which
are then broadcasted to the network
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    child_spec(init_arg)
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Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
      Link to this function
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Dump list of Service discovered by the server.
List of service if organized inside a map under each service domain. The list may contain partially discovered services.
Use query/1 to get a list of services with completed discovery.
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    init(args)
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          @spec init(any()) ::
  {:ok, %Exagon.Zeroconf.Mdns.Dnssd.State{mdns_domain: any(), services: map()}}


      


Callback implementation for GenServer.init/1.

  



    

  
    
      
      Link to this function
    
    query(namespace \\ ".local")
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          @spec query(String.t()) :: list()


      


Returns the list of currently discovered services.
List can be filtered by providing a domain list. Example:
Exagon.Zeroconf.Mdns.Dnssd.query("_http._tcp.local")
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      Link to this function
    
    subscribe()
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Register a process for receiving notifications on added, removed or changed services
Notifications use Phoenix PubSub.
Listeners will receive:
	{:service_changed, old_service, service}, when a service DNS data are updated
	{:service_added, service}, when a new service is discovered
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Description of DNS-SD service
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        Indicates if a service instance informations are complete.
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          @type t() :: %Exagon.Zeroconf.Mdns.Dnssd.Service{
  additional_info: map(),
  domain: String.t(),
  instance_name: String.t(),
  ip4: :inet.ip4_address(),
  ip6: :inet.ip6_address(),
  port: integer(),
  priority: integer(),
  records: list(),
  target: String.t(),
  weight: integer()
}
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      Link to this function
    
    is_complete?(struct)
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          @spec is_complete?(t()) :: boolean()


      


Indicates if a service instance informations are complete.
Service instance informations comes from PTR, SRV and TXT records. A service instance
is not complete until these three records are received from the MDNS server.
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MDNS server implementation
See https://www.rfc-editor.org/rfc/rfc6762.html for specifications
Reference documentation:
	https://www.ques10.com/p/10908/explain-dns-message-format-with-neat-diagram-1/
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        add_resources(resources)

      


        Add a list of DNS.Resource to the list of this server authoritative records



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        dump()

      


        Dump list of DNS.Resource received by the server. Each instance contains DNS record information.



    


    
      
        init(args)

      


        Callback implementation for GenServer.init/1.



    


    
      
        pretty_dump()

      


        Pretty print of DNS records known by the server.



    


    
      
        start_link(args)

      


        Start a new MDNS server.



    


    
      
        subscribe()

      


        Register a process for receiving notifications on added, removed or changed DNS record
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      Link to this function
    
    add_resources(resources)
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          @spec add_resources(DNS.Resource.t()) :: :ok


      


Add a list of DNS.Resource to the list of this server authoritative records
Authoritative records are broadcasted on the MDNS network.

  



  
    
      
      Link to this function
    
    child_spec(init_arg)
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Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
      Link to this function
    
    dump()
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Dump list of DNS.Resource received by the server. Each instance contains DNS record information.

  



  
    
      
      Link to this function
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Callback implementation for GenServer.init/1.

  



  
    
      
      Link to this function
    
    pretty_dump()
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Pretty print of DNS records known by the server.

  



  
    
      
      Link to this function
    
    start_link(args)
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Start a new MDNS server.
The server is started with a set of socket parameter compatible with MDNS specification.
Two sockets are opened on IPv4 (224.0.0.51) and IPv6 (ff02::fb) with port 5353.
Parameters can be overriden with options from :gen_udp.open/2 (https://www.erlang.org/doc/man/gen_udp.html#open-2)

  



  
    
      
      Link to this function
    
    subscribe()
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          @spec subscribe() :: :ok | {:error, {:already_registered, pid()}}


      


Register a process for receiving notifications on added, removed or changed DNS record
Notifications use Phoenix PubSub.
Listeners will receive:
	{:record_removed, old_record}, when a DNS record is removed after timeout. old_record contains the removed record data
	{:record_changed, old_resource, resource}, when a DNS record data are updated (before timeout refresh for example)
	{:record_added, resource}, when a DNS record is added
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Exagon Zeoconf module supervisor. Starts and manages MDNS server and DNS-SD service discorery processes.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        init(atom)

      


        Callback implementation for Supervisor.init/1.
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      Link to this function
    
    child_spec(init_arg)
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Returns a specification to start this module under a supervisor.
See Supervisor.
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Callback implementation for Supervisor.init/1.
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