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    Nerves Gate SDK

A pure Elixir application API. It has no Nerves or Linux dependencies. Gateway
firmware implements NervesGateSDK.Backend; on a workstation, calls return
{:error, :backend_not_configured}. Run applications on real firmware, including
the QEMU gateways of nerves_gate_sim.
alias NervesGateSDK.{CAN, Events, Network, Storage, System}

{:ok, info} = System.info()
{:ok, interfaces} = Network.interfaces()
:ok = Events.subscribe(:network)
{:ok, directory} = Storage.data_dir(:my_app)
:ok = CAN.subscribe("can0")
:ok = CAN.send("can0", %CAN.Frame{id: 0x123, data: <<1, 2>>})
Subscriptions deliver %NervesGateSDK.Events.Event{topic: topic, value: value}
to the calling process. Backends monitor subscribers and RS485 claim owners;
resources are released when their owner exits. SDK structs are the public contract,
not firmware status maps. Commands return :ok, {:ok, value} or {:error, reason}.
A timeout means an unknown outcome, not cancellation or permission to retry.
The runtime selects the backend with config :nerves_gate_sdk, backend: Module.
Applications should not select a device backend themselves. SDK APIs do not configure networks, manage
Tailscale, SSH, apps or firmware, expose cookies, or reboot/reset the device.
Applications on a device are trusted same-BEAM OTP applications, not sandboxed.
Application packages
mix nerves_gate.package builds production code into a standard
<app>-<version>.ez OTP archive. Declare
env: [nerves_gate_sdk_requirement: "~> 0.1.0"] in application/0 and
def cli, do: [preferred_envs: ["nerves_gate.package": :prod]] to select production
before dependency discovery on a clean checkout.
Bundled applications contain ordinary <app>-<version>/ebin/*.app, BEAM files
and optional priv/ directories. There is no custom manifest or dependency
solver. OTP, Elixir, the SDK, Jason, Telemetry and Phoenix PubSub are supplied by
the platform, never bundled. The packager records exact versions of referenced
common libraries in the main application's :nerves_gate_platform environment;
the installer checks them and the SDK requirement against the running platform.
Other runtime dependencies are included and must not conflict with platform or
other installed application names/modules. Native code must be built for the
device architecture; this task does not cross-compile it.
An optional :nerves_gate_health_check environment entry contains an MFA that
must return :ok within five seconds after startup. A failed upgrade restarts the
previous version without changing its persisted selection. The administrative
NervesGate.Apps lifecycle API belongs to firmware, not the SDK.


  

    Changelog

Unreleased
0.1.0 - 2026-10-21
Added
	Portable system, network, event, storage, CAN, RS485 and equipment APIs through one backend behaviour.
	Build standard production OTP .ez application archives with SDK and platform compatibility checks (mix nerves_gate.package [--output path]).



  

    
NervesGateSDK.Backend behaviour
    



      
Implemented by device firmware and the host simulator.
call/2 runs in the caller's process. Implementations must preserve caller
ownership when forwarding subscriptions or RS485 claims to another process.
Backends return SDK-owned structs and never expose private domain state.
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          @type operation() ::
  :system_info
  | :network_interfaces
  | :events_subscribe
  | :events_unsubscribe
  | :storage_status
  | :storage_data_dir
  | :can_interfaces
  | :can_send
  | :can_subscribe
  | :can_unsubscribe
  | :rs485_ports
  | :rs485_claim
  | :rs485_write
  | :rs485_release
  | :equipment_list
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          @callback call(operation(), list()) :: :ok | {:ok, term()} | {:error, term()}


      



  


        

      


  

    
NervesGateSDK.CAN 
    



      
CAN frames and process-owned receive subscriptions. No interface configuration.
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        Receives Events.Event messages with topic {:can, interface} and a Frame value.
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          @spec interfaces() :: {:ok, [NervesGateSDK.CAN.Interface.t()]} | {:error, term()}
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          @spec send(String.t(), NervesGateSDK.CAN.Frame.t()) :: :ok | {:error, term()}
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Receives Events.Event messages with topic {:can, interface} and a Frame value.
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NervesGateSDK.CAN.Frame 
    



      
A classic CAN frame. Data is at most eight bytes; FD frames are not supported.
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          @type t() :: %NervesGateSDK.CAN.Frame{
  data: binary(),
  extended?: boolean(),
  id: non_neg_integer(),
  remote?: boolean()
}


      



  


        

      


  

    
NervesGateSDK.CAN.Interface 
    



      
CAN availability. Configuration remains platform-owned.
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          @type t() :: %NervesGateSDK.CAN.Interface{
  bitrate: pos_integer() | nil,
  id: String.t(),
  listen_only?: boolean(),
  state: :up | :down | :unavailable
}


      



  


        

      


  

    
NervesGateSDK.Equipment 
    



      
Read-only observations of attached equipment.
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          @spec list() :: {:ok, [NervesGateSDK.Equipment.Device.t()]} | {:error, term()}


      



  


        

      


  

    
NervesGateSDK.Equipment.Device 
    



      
Public equipment identity and reachability.
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          @type t() :: %NervesGateSDK.Equipment.Device{
  address: String.t() | nil,
  id: String.t(),
  interface: String.t(),
  label: String.t() | nil,
  reachable?: boolean()
}


      



  


        

      


  

    
NervesGateSDK.Events 
    



      
Process-owned subscriptions to public observations. Subscribe before querying.

      


      
        Summary


  
    Functions
  


    
      
        subscribe(topic)

      


    


    
      
        unsubscribe(topic)

      


    





      


      
        Functions


        


  
    
      
    
    
      subscribe(topic)



    

  


  

      

          @spec subscribe(atom()) :: :ok | {:error, term()}
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          @spec unsubscribe(atom()) :: :ok | {:error, term()}


      



  


        

      


  

    
NervesGateSDK.Events.Event 
    



      
A public event delivered directly to the subscribing process.
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          @type t() :: %NervesGateSDK.Events.Event{topic: atom() | tuple(), value: term()}
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Read-only network observations. Network configuration belongs to the platform.
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          @spec interfaces() :: {:ok, [NervesGateSDK.Network.Interface.t()]} | {:error, term()}


      



  


        

      


  

    
NervesGateSDK.Network.Interface 
    



      
A public network observation, without platform configuration.
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          @type t() :: %NervesGateSDK.Network.Interface{
  addresses: [String.t()],
  id: String.t(),
  internet?: boolean(),
  kind: :ethernet | :cellular | :wifi | :usb | :other,
  state: :up | :down | :unknown
}


      



  


        

      


  

    
NervesGateSDK.RS485 
    



      
Exclusive, process-owned RS485 sessions. Claims are released on owner exit.
Receive data arrives as Events.Event with topic {:rs485, port} and binary value.
The platform owns serial settings; applications cannot open Linux devices.
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          @spec claim(String.t()) :: {:ok, reference()} | {:error, term()}


      



  



  
    
      
    
    
      ports()



    

  


  

      

          @spec ports() :: {:ok, [NervesGateSDK.RS485.Port.t()]} | {:error, term()}
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          @spec release(reference()) :: :ok | {:error, term()}
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          @spec write(reference(), binary()) :: :ok | {:error, term()}


      



  


        

      


  

    
NervesGateSDK.RS485.Port 
    



      
A logical RS485 port and its availability.
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          @type t() :: %NervesGateSDK.RS485.Port{
  available?: boolean(),
  claimed?: boolean(),
  id: String.t()
}


      



  


        

      


  

    
NervesGateSDK.Storage 
    



      
SD storage observations and application-owned data directories.
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        data_dir(app)

      


        Returns this application's data directory, or an error when the SD card is unavailable.
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          @spec data_dir(atom()) :: {:ok, Path.t()} | {:error, term()}


      


Returns this application's data directory, or an error when the SD card is unavailable.

  



  
    
      
    
    
      status()



    

  


  

      

          @spec status() :: {:ok, NervesGateSDK.Storage.Status.t()} | {:error, term()}


      



  


        

      


  

    
NervesGateSDK.Storage.Status 
    



      
Availability of application storage. Platform state does not require an SD card.
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          @type t() :: %NervesGateSDK.Storage.Status{
  available?: boolean(),
  free_bytes: non_neg_integer() | nil
}


      



  


        

      


  

    
NervesGateSDK.System 
    



      
Read-only device identity and runtime information.
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          @spec info() :: {:ok, NervesGateSDK.System.Info.t()} | {:error, term()}


      



  


        

      


  

    
NervesGateSDK.System.Info 
    



      
Public device identity. No credentials or distribution settings.
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          @type t() :: %NervesGateSDK.System.Info{
  firmware_version: String.t(),
  id: String.t(),
  model: String.t(),
  sdk_version: String.t(),
  uptime_ms: non_neg_integer() | nil
}


      



  


        

      


  

    
mix nerves_gate.package 
    



      
Compiles in production mode and writes <app>-<version>.ez in the current
directory, or to --output path. Set :nerves_gate_sdk_requirement in the
application's OTP :env.
Private runtime dependencies are included as ordinary OTP application
directories. OTP, Elixir, the SDK and common platform libraries are not bundled.
The installer checks dependencies and module conflicts against the running
platform. Native libraries must already be built for the device architecture;
this task does not cross-compile them.
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