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    Rebus

Rebus is a D-Bus library for Elixir. It connects to a message bus or peer,
makes method calls, sends and receives signals, exports objects that answer
method calls, and passes Unix file descriptors over local sockets.
Rebus supports Elixir 1.18 and later on Linux and macOS. Windows is not
supported. It has no client-side proxies and does not parse introspection
data, so clients build and match D-Bus messages directly.
Installation
Add Rebus to your dependencies:
def deps do
  [
    {:rebus, "~> 0.3.0"}
  ]
end
Rebus is pure Elixir by default. Passing Unix file descriptors is opt-in,
because it needs a small native library: enable it in your application's
config/config.exs. Rebus installs the library precompiled on x86_64 and
aarch64 Linux, with glibc or musl, and on macOS; anywhere else the build
needs make and a C++17 compiler such as GCC or Clang. See
Enabling descriptor passing.
config :rebus, unix_fds: true
Examples
Call a method:
{:ok, conn} = Rebus.connect(:session)

message =
  Rebus.Message.new!(:method_call,
    path: "/org/freedesktop/DBus",
    interface: "org.freedesktop.DBus",
    destination: "org.freedesktop.DBus",
    member: "ListNames"
  )

{:ok, %Rebus.Message{type: :method_return, body: [names]}} =
  Rebus.call(conn, message)

:ok = Rebus.close(conn)
Export an object and give it a well-known name:
defmodule Calculator do
  use Rebus.Object

  @calculator Rebus.Interface.new!("org.example.Calculator",
                methods: [{"Add", in: [a: "i", b: "i"], out: [sum: "i"]}]
              )

  @impl true
  def interfaces, do: [@calculator]

  @impl true
  def init(_arg), do: {:ok, %{}}

  @impl true
  def handle_method(%{member: "Add"}, [a, b], state), do: {:reply, [a + b], state}
end

{:ok, conn} = Rebus.connect(:session)
{:ok, _pid} = Rebus.Object.start_link(Calculator, nil, conn: conn, path: "/org/example/Calculator")
{:ok, :primary_owner} = Rebus.Bus.request_name(conn, "org.example.Calculator")
The HexDocs API reference documents connection
options, results, errors, and wire-format modules. The practical guides cover
exporting objects,
authentication,
signal subscriptions, and
Unix file descriptors.
License
Rebus is licensed under the MIT License.


  

    Changelog

All notable changes to this project are documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
0.4.0 - 2026-10-25
Rebus can now serve D-Bus as well as call it: applications can export
objects, answer method calls and own bus names. Unix file descriptors arrive
as handles that close themselves, and passing them is opt-in.
Added
	Services. Rebus.Service exports objects described by Rebus.Interface
declarations and sends each validated method call to a handler process.
use Rebus.Object runs an exported object as a GenServer. Exported objects
answer Properties and Introspectable, so busctl, gdbus and d-feet
can find and describe them, and Rebus.Service.emit/6 and
Rebus.Service.properties_changed/6 send typed signals. See the
Exporting objects guide.
	Rebus.Bus.request_name/4 and Rebus.Bus.release_name/3 own well-known
bus names and notify the owner when a name is acquired or lost.
	Rebus.unique_name/1 returns a connection's unique bus name.
	Rebus.connect/2 takes :max_pending_calls and :max_message_size to
bound inbound work.
	Precompiled descriptor-passing libraries for x86_64 and aarch64 Linux
(glibc and musl) and macOS. Other targets build from source with make
and a C++17 compiler.

Changed
	Breaking: Unix file descriptor passing is opt-in with
config :rebus, unix_fds: true. Without it, Rebus is pure Elixir. See
Enabling descriptor passing.
	Breaking: descriptors are Rebus.UnixFD handles rather than raw
numbers. A handle closes its descriptor exactly once, when it is closed,
when its owner exits or when it is garbage collected. Use
Rebus.UnixFD.with_fd/2 to work with the number.
	Breaking: Rebus.call/3 returns a D-Bus error reply as
{:error, {:dbus_error, message}}.
	Calls to a path with nothing exported are answered with UnknownObject.
	A failed match-rule cleanup no longer closes the connection. Rebus sends a
:rebus_match_uncertain notice instead.

Fixed
	Fixes to connection setup timeouts, EXTERNAL authentication and
descriptor handling on macOS.

0.3.0 - 2026-09-06
Rebus 0.3 expands the client API for method calls, signal
subscriptions, descriptor passing, and authenticated bus or peer connections.
It includes several breaking corrections to public results and wire handling.
Added
	Added Rebus.call/3, Rebus.send/2, Rebus.send/3, and Rebus.close/1 for
client operations and explicit connection lifetime management. Connections
are supervised, outlive their creator by default, and can instead follow an
owner: pid.
	Added structured signal subscriptions with Rebus.MatchRule,
Rebus.add_match/3, and Rebus.remove_match/3, including recovery when a
timed-out bus operation leaves the rule's state uncertain.
	Added Unix file descriptor passing on Linux and macOS local sockets. Senders
retain ownership of outbound descriptors; callers own received reply
descriptors and close them with Rebus.UnixFD.close/1.
	Added DBUS_COOKIE_SHA1 authentication, opt-in ANONYMOUS authentication,
ordered D-Bus address lists, Unix and TCP addresses, and server-GUID checks.

Changed
	Bare version tags now publish the corresponding package and documentation to
Hex after the test suite passes.
	Breaking: calls now return the complete reply as {:ok, message} or a
complete D-Bus error reply as {:error, message}; operation errors and
signal-handler registration results also use the new documented shapes.
	Breaking: message construction and validation now use structured atom or
tuple reasons and reject invalid bodies, signatures, headers, and D-Bus
names that earlier versions accepted.
	Breaking: decoding rejects invalid Boolean values and non-zero alignment
padding, and special doubles are represented as :infinity,
:negative_infinity, and :nan.
	Breaking: Rebus.connect/2 is now the supported connection constructor,
waits for bus registration before returning, and reports authentication and
registered-name failures with the new documented results; connect!/2 now
raises ArgumentError on failure.
	Breaking: Rebus now requires Elixir 1.18 or later.
	Connections now answer org.freedesktop.DBus.Peer calls and
reject other inbound method calls with UnknownMethod.

Removed
	Breaking: removed Windows support. Rebus supports Linux and macOS.

Fixed
	Corrected array lengths, fragmented-message handling, connection failure
paths, body-encoding failures, timed-out reply cleanup, well-known names
containing hyphens, and standard system/session bus address fallbacks.

0.2.0 - 2025-11-21
Added
	Rebus.connect/2 accepts the :system and :session bus aliases, resolving
the system bus from the :rebus, :system_bus_address application setting and
the session bus from DBUS_SESSION_BUS_ADDRESS.
	Rebus.connect!/2, which raises instead of returning {:error, reason}.
	Rebus.Message.signature/1 for reading a message's body signature.

Changed
	Rebus.Message no longer carries a separate :signature struct field; the
signature is stored in header_fields and set automatically when a body is
present.

0.1.1 - 2025-11-04
Fixed
	Corrected errors in the public API documentation.

0.1.0 - 2025-11-04
Added
	Initial release: D-Bus message encoder, decoder and wire-format types,
message construction and validation, and a supervised bus connection with
signal handlers.



  

    MIT License

Copyright (c) 2025 Nick Gunn
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.


  

    Exporting objects

A D-Bus service exports objects at object paths. Other connections call the
methods, read and write the properties, and receive the signals of the
interfaces those objects implement. This guide covers the service side of
Rebus: declaring interfaces, exporting objects, and answering the calls made
on them.
Rebus has two layers for this. Rebus.Service is the protocol: it exports
interfaces at a path and delivers each call to a handler process as a
message. Rebus.Object is a behaviour on top of it that runs an object as a
GenServer with one callback per kind of call. Most services want
Rebus.Object. The raw protocol is for handlers that already have a process
loop of their own, or that need something the behaviour does not cover.
Whichever layer you use, the connection checks every call against your
interface declarations before your code sees it. A handler only ever
receives declared methods with arguments of the declared types, and the
connection answers org.freedesktop.DBus.Introspectable and
org.freedesktop.DBus.Peer itself.
A minimal object
An interface declaration names the interface and lists its methods, signals
and properties with their D-Bus signatures. The connection uses the
declaration to check inbound calls, to encode replies, and to generate
introspection data, so each interface is declared once:
defmodule Calculator do
  use Rebus.Object

  @calculator Rebus.Interface.new!("org.example.Calculator",
                methods: [
                  {"Add", in: [a: "i", b: "i"], out: [sum: "i"]},
                  {"Divide", in: [a: "i", b: "i"], out: [quotient: "i"]}
                ]
              )

  @impl true
  def interfaces, do: [@calculator]

  @impl true
  def init(_arg), do: {:ok, %{}}

  @impl true
  def handle_method(%{member: "Add"}, [a, b], state), do: {:reply, [a + b], state}

  def handle_method(%{member: "Divide"}, [_a, 0], state),
    do: {:error, "org.example.Calculator.Error.DivideByZero", "Division by zero", state}

  def handle_method(%{member: "Divide"}, [a, b], state), do: {:reply, [div(a, b)], state}
end
Rebus.Object.start_link/3 starts the object, exports it on a connection,
and then runs init/1:
{:ok, conn} = Rebus.connect(:session)
{:ok, _pid} = Rebus.Object.start_link(Calculator, nil, conn: conn, path: "/org/example/Calculator")
{:ok, :primary_owner} = Rebus.Bus.request_name(conn, "org.example.Calculator")
Each call reaches handle_method/3 as a Rebus.Service.Call struct plus the
call's arguments, already decoded with the declared types. The return value
answers the call. {:reply, body, state} sends a method return whose body is
encoded with the declared out-signature, and {:error, name, message, state}
sends a D-Bus error.
From another terminal, busctl can now call it:
$ busctl --user call org.example.Calculator /org/example/Calculator org.example.Calculator Add ii 2 3
i 5

Supervision
use Rebus.Object defines child_spec/1, which takes the same {arg, opts}
as start_link/3, so objects go in a supervision tree like any GenServer.
Start them before requesting the bus name, so the name is only granted once
they are exported:
{:ok, conn} = Rebus.connect(:session)

children = [{Calculator, {nil, conn: conn, path: "/org/example/Calculator"}}]
{:ok, sup} = Supervisor.start_link(children, strategy: :one_for_one)

{:ok, :primary_owner} = Rebus.Bus.request_name(conn, "org.example.Calculator")
The child spec is :transient, which suits an exported object:
	An object that crashes is restarted, and the new process exports itself
again.
	An object whose connection stops exits with {:shutdown, :disconnected}.
Supervisors treat that as a normal exit, so it is not restarted. A restart
could not export on a stopped connection.

:temporary is the only other sensible value, for objects that should never
be restarted, such as ones started on demand under a DynamicSupervisor.
Avoid :permanent: after a disconnect it restarts the object onto the
stopped connection, every restart fails, and the supervisor exits once it
reaches its restart limit, taking its other children with it. Pass
restart: or any other child spec key to use Rebus.Object to choose, as
with use GenServer. Rebus.Object documents the rest of the lifecycle.
The raw protocol
Rebus.Service.export/4 exports interfaces at a path and sends each call to
a handler process as a {ref, %Rebus.Service.Call{}} message, where ref is
the export's reference:
alias Rebus.Service.Call

{:ok, ref} = Rebus.Service.export(conn, "/org/example/Calculator", [calculator])

receive do
  {^ref, %Call{member: "Add", body: [a, b]} = call} ->
    :ok = Rebus.Service.reply(call, [a + b])
end
The handler is the calling process unless export/4 is given a :handler.
It answers each call with Rebus.Service.reply/3,
Rebus.Service.reply_error/4 or, for a reply built by hand,
Rebus.Service.reply_message/3. Calls to one handler arrive in the order the
connection received them.
A handler is monitored and automatically unexported when it exits.
Rebus.Service.unexport/3 removes an export explicitly.
An export with subtree: true also serves every path below its own, and
the call's :path is the path actually called. This suits objects that come and go
too quickly to export one by one, such as one per database row. An exact
export takes precedence over a subtree that covers the same path.
A GenServer that exports itself this way can still use the Rebus.Object
callbacks by passing each call to Rebus.Object.dispatch/4 from its own
handle_info/2.
Answering calls
Every call must be answered exactly once. Rebus guarantees the "at most
once" half: the caller never receives two replies, and a second answer to the
same call returns {:error, :unknown_call}. Making sure there is a first
answer is the handler's job, and Rebus.Object does it whenever a callback
returns a reply.
What happens when a call is not answered cleanly:
	It times out. A call not answered within the export's :call_timeout,
60 seconds by default, is answered by the connection with
org.freedesktop.DBus.Error.NoReply. The call's :deadline is the
monotonic time at which that happens. Pass call_timeout: :infinity to
Rebus.Service.export/4 or Rebus.Object.start_link/3 to wait forever.
	The handler dies. When a handler exits, or its object is unexported,
every call still waiting on it is answered with
org.freedesktop.DBus.Error.Failed. Exceptions in a Rebus.Object
callback are not rescued: the object crashes, the caller receives Failed,
and the exception never reaches the wire.
	The reply does not fit. A body that does not match the declared
out-signature returns {:error, :signature_mismatch} and leaves the call
open. Rebus.Object treats this as a bug and stops the object.

A call whose caller wants no answer has :no_reply? set to true. Answer it
like any other call; Rebus sends nothing. Handlers rarely need to treat these
calls differently. If preparing the reply is expensive and could be skipped,
check :no_reply? and skip it, but still return a reply of the declared
shape, because Rebus checks it either way.
Declaring a method with no_reply: true only adds the introspection
annotation telling callers they need not wait. It does not change what the
handler receives.
At most :max_pending_calls calls, 1024 by default, may wait for answers on
one connection at a time. The connection answers the rest with
org.freedesktop.DBus.Error.LimitsExceeded. The limit is an option of
Rebus.connect/2. A call that asked for no reply and carries no descriptors
is not tracked at all: it counts towards neither this limit nor the
:call_timeout, and a repeated answer to it goes unnoticed, since answering
it sends nothing in any case.
Rebus.Service lists every error a caller can see, including the ones the
connection sends for calls that never reach the handler.
Replying later
A handler does not have to answer a call immediately. It can return
{:noreply, state} and answer later with Rebus.Service.reply/3 or
Rebus.Service.reply_error/4, from any process that holds the call:
@impl true
def handle_method(%{member: "Factorise"} = call, [n], state) do
  Task.Supervisor.start_child(MyApp.TaskSupervisor, fn ->
    Rebus.Service.reply(call, [factorise(n)])
  end)

  {:noreply, state}
end
The call stays bound to its export. If the object exits before the task
answers, the caller has already received Failed, and the task's
Rebus.Service.reply/3 returns {:error, :unknown_call}. If the task
crashes without answering, the call stays open until it expires and the
caller gets NoReply.
Properties
A property is declared with a name, a signature and an access of :read,
:write or :readwrite:
@settings Rebus.Interface.new!("org.example.Settings",
            properties: [
              {"Precision", "u", :readwrite},
              {"Version", "s", :read, emits_changed: :const}
            ]
          )
The connection answers org.freedesktop.DBus.Properties calls for exported
objects. It checks each Get, Set and GetAll against the declaration of
the interface it names, refusing an unknown interface or property, a Set of
a read-only property, a Get of a write-only one, and a Set value of the
wrong type. A Rebus.Object handles the rest with two callbacks:
@impl true
def handle_get_property("org.example.Settings", "Precision", state),
  do: {:ok, state.precision, state}

def handle_get_property("org.example.Settings", "Version", state), do: {:ok, "1.0", state}

@impl true
def handle_set_property("org.example.Settings", "Precision", precision, state)
    when precision <= 16,
    do: {:ok, %{state | precision: precision}}

def handle_set_property("org.example.Settings", "Precision", _precision, state),
  do: {:error, "org.freedesktop.DBus.Error.InvalidArgs", "Precision above 16", state}
GetAll calls handle_get_property/3 for every readable property of the
interface. Values are plain terms typed by the declaration, so the callback
returns 3 rather than a variant.
PropertiesChanged
After a successful Set, a Rebus.Object emits
org.freedesktop.DBus.Properties.PropertiesChanged according to the
property's emits_changed: with the new value when it is true, the
default; with only the property's name when it is :invalidates; and not at
all when it is false or :const. Return {:ok, state, emit: false} from
handle_set_property/4 to suppress the signal, for example when the object
stores a value other than the one it was given.
A property that changes for any other reason is announced with
Rebus.Service.properties_changed/6:
:ok =
  Rebus.Service.properties_changed(conn, "/org/example/Calculator", @settings,
    %{"Precision" => 3}, [])
Properties without the behaviour
A raw Rebus.Service handler receives property calls as ordinary calls, with
interface: "org.freedesktop.DBus.Properties", the member "Get", "Set"
or "GetAll", and the body as the caller sent it. Answer a Get with a
{signature, value} variant, and a GetAll with the dictionary that
Rebus.Interface.wrap_properties!/2 builds from the declaration:
receive do
  {^ref, %Call{member: "Get", body: [_interface, "Precision"]} = call} ->
    Rebus.Service.reply(call, [{"u", precision}])

  {^ref, %Call{member: "Set", body: [_interface, "Precision", {"u", _value}]} = call} ->
    Rebus.Service.reply(call, [])

  {^ref, %Call{member: "GetAll"} = call} ->
    Rebus.Service.reply(call, [Rebus.Interface.wrap_properties!(settings, %{"Precision" => precision})])
end
A raw handler emits PropertiesChanged itself.
Signals
Declare a signal with its arguments and emit it from an exported object with
Rebus.Service.emit/6, which encodes the body with the declared signature:
@events Rebus.Interface.new!("org.example.Events",
          signals: [{"Computed", args: [sum: "i"]}]
        )

:ok = Rebus.Service.emit(conn, "/org/example/Calculator", @events, "Computed", [5])
Given an interface name rather than a declaration, emit/6 takes the
signature as its :signature option:
:ok =
  Rebus.Service.emit(conn, "/org/example/Calculator", "org.example.Events", "Computed", [5],
    signature: "i"
  )
A signal is broadcast unless it has a :destination. The bus delivers a
broadcast only to connections whose match rules select it, so clients
subscribe as described in
Signal subscriptions and match rules.
Unix file descriptors
Descriptors sent with a call arrive in the call's :unix_fds as
Rebus.UnixFD handles, one for each h argument. The connection owns these
handles and lends them to the handler for the life of the call. While the
call is pending, the handler may reach a descriptor with
Rebus.UnixFD.with_fd/2 or send the handle on, but only the connection, as
owner, can close it. When the call completes, however it completes, the
connection closes every handle it still owns, so a handler that does nothing
with them leaks nothing.
To keep a descriptor after the call, become its owner with
Rebus.Service.take_fds/2 before answering. The handles it returns are the
same ones as in the call's :unix_fds, now owned by the handler, so they
outlive the call:
receive do
  {^ref, %Call{member: "TakeLog", unix_fds: [_]} = call} ->
    case Rebus.Service.take_fds(call) do
      {:ok, [handle]} ->
        :ok = Rebus.Service.reply(call, [])
        keep_and_later_close(handle)

      {:error, _reason} ->
        Rebus.Service.reply_error(call, "org.example.Error.Failed", "Not received")
    end
end
Whatever take_fds/2 returns, the call stays pending and still needs its
answer. {:error, :unknown_call} means the handles were already taken or
the call has completed. After {:error, :timeout} or
{:error, :disconnected} the hand-over may or may not have gone through;
Rebus.UnixFD.owner/1 tells you which. In every case each handle closes
exactly once.
To send descriptors with a reply, pass them as the :fds option of
Rebus.Service.reply/3, or return {:reply, body, state, fds: fds} from a
Rebus.Object callback. A reply may carry the call's own borrowed handles
without taking them first. Answering the call closes them, but their
descriptors stay open until the reply has been written.
Unix file descriptor passing covers the ownership rules in
full.
Introspection
The connection answers org.freedesktop.DBus.Introspectable.Introspect for
every exported object, with XML generated from its declarations. It also
answers for every path above an exported object with that path's child
nodes, so tools can walk a Rebus service without any code in it:
$ busctl --user tree org.example.Calculator
└─ /org
  └─ /org/example
    └─ /org/example/Calculator

$ busctl --user introspect org.example.Calculator /org/example/Calculator

Annotations on the declaration appear in the XML. no_reply: true on a
method and :emits_changed on a property add the standard annotations. A
path served by a subtree export lists the subtree's interfaces and no child
nodes, since the connection cannot know which paths below it exist.
Requesting a bus name
Clients find a service by its well-known name, which
Rebus.Bus.request_name/4 asks the bus for. Export the service's objects
first. The bus announces the new owner as soon as it grants the name, and a
client waiting for that announcement, or one whose call activated the
service, may call immediately. A call to a path with nothing exported yet is
answered with org.freedesktop.DBus.Error.UnknownObject.
{:ok, _pid} = Rebus.Object.start_link(Calculator, nil, conn: conn, path: "/org/example/Calculator")

case Rebus.Bus.request_name(conn, "org.example.Calculator", [:do_not_queue]) do
  {:ok, owned} when owned in [:primary_owner, :already_owner] -> :ok
  {:ok, :exists} -> {:error, :already_running}
  {:error, reason} -> {:error, reason}
end
The process that requested the name receives
{:rebus_name, conn, :acquired | :lost, name} whenever the connection gains
or loses it. A name can be lost later, for example to a connection that
requests it with :replace_existing when this one allowed replacement.
Rebus.Bus lists the flags and every possible answer.
Untrusted callers
On a message bus, the bus authenticates every connection and sets each
call's :sender, which is therefore the caller's unique name and cannot be
forged. Bus policy may also restrict who can call you.
On a peer-to-peer connection, made with bus: false, there is no bus in
between. Nothing has filtered the calls, and the peer can send whatever it
likes, including any sender header it chooses. The call's :sender is
then unauthenticated, usually nil but possibly a forged name, so never use it to
decide what a caller may do. Treat such a peer as untrusted by default.
Rebus bounds what a caller can do to you:
	Every call is checked against the declarations before it reaches the
handler, so arguments always have the declared types.
	:max_message_size on Rebus.connect/2 caps each inbound message. Its
default is the protocol limit of 128 MiB, so lower it for peer-to-peer and
TCP connections.
	:max_pending_calls caps the calls waiting for answers, and an export's
:call_timeout caps how long each one waits. Together they bound the calls
and descriptors a slow handler can be made to hold. Calls that ask for no
reply and carry no descriptors are handed straight to the handler and are
not covered.
	Errors the connection sends use fixed messages that never echo the call,
and an exception in a Rebus.Object callback never reaches the wire.

The rest is up to the application:
	Declared types say nothing about values. Check ranges, lengths and paths
before acting on them, especially before passing them to the file system
or another program.
	Rebus.Service.reply_error/4 sends the message you give it. Keep
inspect/1 output, exception messages and internal state out of it.
	A peer can call as fast as it can write, and calls that ask for no reply
are not bounded by :max_pending_calls, so they can fill a slow handler's
mailbox. Rate-limit expensive methods yourself.
	Take descriptors with Rebus.Service.take_fds/2 only when you need to keep
them, and close each one exactly once.



  

    Unix file descriptor passing

Experimental support
Unix file descriptor support is experimental and likely to change in a
subsequent release.
D-Bus can carry Unix file descriptors alongside a message body. Rebus
supports this on Linux and macOS, over local Unix sockets, when the
application has enabled it and the peer agrees to it during authentication.
If the transport cannot carry descriptors or the peer did not agree to
receive them, Rebus rejects the message without sending any bytes.
Enabling descriptor passing
Descriptor passing is off by default, so a default build of Rebus is pure
Elixir. To enable it, set this in your application's config/config.exs:
config :rebus, unix_fds: true
Rebus then installs a small native library. Releases on Hex carry it
precompiled, for Erlang/OTP 27 and later, for these targets, which need
nothing but the C library:
	Target	Runs on
	x86_64-linux-gnu, aarch64-linux-gnu	glibc 2.31 or later: Debian 11, Ubuntu 20.04, RHEL 9
	x86_64-linux-musl, aarch64-linux-musl	Alpine 3.21 or later
	x86_64-apple-darwin, aarch64-apple-darwin	macOS 11 or later

Anywhere else on Linux or macOS, and in every cross-compiled build, such as
a Nerves firmware build, Rebus builds the library from the C++17 source
shipped in the package instead. That needs make and a C++17 compiler, such
as GCC or Clang. Most Linux distributions provide them, as do the Xcode
command line tools on macOS. Nothing is built on other platforms, whatever
the setting. To build from source on a precompiled target too, add:
config :elixir_make, :force_build, rebus: true
A Rebus fetched from git or a local path always builds from source.
	The setting must be in config/config.exs (or a file it imports), not in
config/runtime.exs, because it decides how Rebus is compiled. A release
whose runtime configuration disagrees with the compiled value refuses to
boot.
	Changing it makes Mix recompile Rebus on the next mix compile, adding or
dropping the native library; no --force or mix deps.clean is needed.
	Only the end application can enable it. Mix never loads a dependency's
configuration, so a library built on Rebus cannot enable descriptor
passing for its users. A library that needs it can check
Rebus.UnixFD.supported?/0 at startup and tell its users to add the
setting.
	If the setting is on but the native library fails to load, Rebus fails to
load with it, rather than running without the descriptor passing the
application asked for. A precompiled library fails to load on a system
older than the table above allows.

Without it, a connection never offers descriptor passing to its peer, every
Rebus.UnixFD function returns {:error, :unsupported}, and a message with
descriptors is refused with {:error, :unix_fd_unsupported}. A peer should
then never send any. If one does anyway on Linux, the kernel discards the
descriptors and Rebus drops the message that declared them, as it does for
any peer that sends descriptors it was not offered. On macOS the kernel hands
them to Rebus even so, with nothing in such a build able to close them, so
the connection stops with :unix_fd_not_negotiated at the first one, and
Rebus.connect/2 returns that error if they arrive while it is still
authenticating.
Every descriptor Rebus receives reaches your code as a Rebus.UnixFD
handle, never as a raw descriptor. A handle owns one open descriptor and closes
it exactly once, whichever comes first of:
	its owner calling Rebus.UnixFD.close/1,
	its owning process exiting, for any reason including :kill,
	the last reference to it being garbage collected.

A closed handle invalidates its descriptor number, so a stale handle can never
close or use an unrelated descriptor that the operating system has since
given the same number. Inspecting a handle shows its state and owner, never
the number:
iex> handle
#Rebus.UnixFD<open, owner: #PID<0.215.0>>
Ownership and aliases
Each handle has exactly one owning process, in the controlling-process model
of ports and sockets. A handle is an ordinary term, so any number of
processes can hold it; those copies are aliases of the same handle, not
duplicates of the descriptor. The rules are:
	Any holder, owner or not, may reach the descriptor with
Rebus.UnixFD.with_fd/2, pass the handle in a message's fds:, or
duplicate it with Rebus.UnixFD.dup/1.
	Only the owner can close a handle, with Rebus.UnixFD.close/1, or
transfer ownership, with Rebus.UnixFD.controlling_process/2. Anyone else
gets {:error, :not_owner}, and a closed handle answers
{:error, :closed} before ownership is even checked, so closing twice is
harmless.
	When the owner exits, the handle closes at once, and every alias reads
closed from then on. Transferring a handle to a process that is not alive
closes it and returns {:error, :noproc}.
	Rebus.UnixFD.dup/1 makes a new handle, owned by the process that calls
it, for the same open file. The two close independently.
	Rebus.UnixFD.owner/1 and Rebus.UnixFD.open?/1 tell who owns a handle
and whether it is open.

Sharing a handle shares the file: any holder can take a copy that outlives
the owner. Keep that in mind for descriptors that matter while they are
open, such as a systemd-logind inhibitor lock.
Where handles come from:
	The handles in a reply to Rebus.call/3 are owned by the process that
called it.
	The handles on an inbound method call are owned by the connection and lent
to the handler for the life of the call. Rebus.Service.take_fds/2 makes
the handler their owner instead.
	Signals never hand a descriptor to your code.

Receiving descriptors in a reply
A Rebus.call/3 reply carries a handle for each received descriptor in
message.unix_fds, and the calling process owns them from the moment the
call returns. A D-Bus error reply carries them the same way, so check
unix_fds on both {:ok, reply} and {:error, {:dbus_error, reply}}:
case Rebus.call(conn, message) do
  {:ok, reply} ->
    handle_and_close(reply, &handle_reply/1)

  {:error, {:dbus_error, error}} ->
    handle_and_close(error, &handle_error_reply/1)

  {:error, reason} ->
    handle_call_failure(reason)
end

defp handle_and_close(%Rebus.Message{unix_fds: handles} = message, handler) do
  try do
    handler.(message)
  after
    Enum.each(handles, &Rebus.UnixFD.close/1)
  end
end
Closing a handle you no longer need releases the descriptor at once,
otherwise it is released when the process exits or garbage collection
reclaims it.
Rebus.UnixFD.close/1 returns once the descriptor itself is closed.
Closing a descriptor can block, for instance on a socket with unsent data
and SO_LINGER set, so Rebus.UnixFD.close/1 runs on a dirty I/O
scheduler, where only the caller waits. When a
handle closes any other way, because its owner exits, because it is garbage
collected, or because the connection closes it, it reads closed at once,
and a background thread closes the descriptor a moment later, so a slow
close never holds up the VM or the process that let the handle go.
Using a descriptor with with_fd/2
Rebus.UnixFD.with_fd/2 calls a function with the raw descriptor and
returns {:ok, result}, or {:error, :closed} without calling it. The
descriptor stays open until the function returns and is valid only while
inside it: hand it to something that takes its own copy, and never close it
yourself.
Adopt a received socket into an OTP :socket. :socket.open/2 duplicates
the descriptor by default, so the socket outlives the handle:
{:ok, {:ok, sock}} =
  Rebus.UnixFD.with_fd(h, fn fd ->
    :socket.open(fd, %{domain: :local, type: :stream})
  end)

:ok = Rebus.UnixFD.close(h)
Read a file that a portal handed you, through an independent OTP file opened
on /dev/fd:
{:ok, {:ok, contents}} =
  Rebus.UnixFD.with_fd(h, fn fd -> File.read("/dev/fd/#{fd}") end)
What opening /dev/fd/N gives you depends on the platform. On Linux it
reopens the file the descriptor refers to, so the new file has its own
offset, starting at the beginning, and it does not work for sockets. On
macOS it duplicates the descriptor, so the new file shares the original's
offset.
Many descriptors need no with_fd/2 at all. A systemd-logind inhibitor lock,
for instance, holds for as long as its descriptor is open, so the handle is
all you need:
{:ok, %Rebus.Message{unix_fds: [lock]}} = Rebus.call(conn, inhibit_msg)
# ... work ...
Rebus.UnixFD.close(lock)   # or let the owning process exit
Do not take the descriptor out of the function:
# Wrong
{:ok, fd} = Rebus.UnixFD.with_fd(h, & &1)
Once with_fd/2 returns, nothing keeps that descriptor open. The owner can
close the handle or exit, and the number may then be closed,
or given to an unrelated file, socket or pipe by the time you use it. To
keep a descriptor of your own, use Rebus.UnixFD.dup/1, or have something
like :socket.open/2 take its own copy inside the function.
Sending descriptors
Pass descriptors as fds: when you build the message: Rebus.UnixFD
handles, raw descriptor numbers, or both. Each h value in the body is a
zero-based index into that list:
message = Rebus.Message.new!(:method_call,
  path: "/com/example/Object",
  interface: "com.example.Interface",
  destination: "com.example.Service",
  member: "TakeFiles",
  signature: "hh",
  body: [0, 1],
  fds: [handle, raw_fd]
)

{:ok, reply} = Rebus.call(conn, message)
Rebus.send/2,3, Rebus.Service.emit/6, the replies of Rebus.Service
and a Rebus.Object's {:reply, body, state, fds: fds} all take
descriptors the same way.
Any holder can send a handle, and sending neither closes nor transfers it.
The connection keeps the descriptor open until the kernel has taken it, even
if the handle is closed or its owner exits in the meantime. A handle that is
already closed when the connection accepts the message fails it with
{:error, :unix_fd_closed}, and nothing is written.
A raw descriptor is not duplicated and never closed, so keeping it open
until the send returns, and closing it afterwards, is up to you. A
descriptor from inside with_fd/2 qualifies, as long as the send happens
inside the function:
{:ok, :ok} = Rebus.UnixFD.with_fd(handle, &Rebus.send(conn, signal_with_fd(&1)))
Inbound method calls
A method call to an object exported with Rebus.Service.export/4 arrives
with a handle for each of its descriptors in the call's :unix_fds. The
connection owns these handles and lends them to the handler while the call
is pending, then closes them when the call completes, however it completes.
A handler that ignores them leaks nothing.
To keep the descriptors beyond the call, take ownership before answering:
receive do
  {^ref, %Rebus.Service.Call{member: "TakeFile", unix_fds: [_]} = call} ->
    case Rebus.Service.take_fds(call) do
      {:ok, [handle]} ->
        :ok = Rebus.Service.reply(call, [])
        keep_and_later_close(handle)

      {:error, _reason} ->
        Rebus.Service.reply_error(call, "com.example.Error.Failed", "Not received")
    end
end
take_fds/2 makes the calling process the owner of the handles, the same
ones as in the call's :unix_fds, so they outlive the call. On
{:error, :timeout} the connection may still make you their owner a moment
later, or may not, and the same holds for {:error, :disconnected} from a
connection killed in the middle of the hand-over. Either way each handle
closes exactly once, and Rebus.UnixFD.owner/1 tells you which. A second
take_fds/2 for the same call returns {:error, :unknown_call}. In every
case the call stays pending and still needs its answer.
When a call never reaches a handler, because nothing is exported at its
path, it names an undeclared method, or too many calls are already pending,
the connection closes its descriptors as it answers it.
Descriptors in replies
Rebus.Service.reply/3 and Rebus.Service.reply_error/4 take the same
fds: option as Rebus.Message.new/2, and Rebus.Service.reply_message/3
sends whatever descriptors its message carries. A reply may carry the call's
own borrowed handles, with no need to take them first. Answering the call
closes them, but the connection pins them before it does, so their
descriptors stay open until the reply has passed them on:
receive do
  {^ref, %Rebus.Service.Call{member: "Echo", unix_fds: [handle]} = call} ->
    :ok = Rebus.Service.reply(call, [0], fds: [handle])
end
A reply that carries a closed handle returns {:error, :unix_fd_closed},
sends nothing, and leaves the call open for another answer. Once the
connection has accepted a reply, though, the call is complete and its
borrowed handles are closed, even if writing the reply then fails with
{:error, :unix_fd_send_failed} or the handler stops waiting with
{:error, :timeout}. The call cannot be answered again after either.
Signals
Rebus closes the descriptors on an inbound signal and drops the signal. A
handle has one owner, so it cannot be handed to several subscribers. The
connection stays up and later signals arrive normally.
Timeouts and late replies
An FD-bearing Rebus.call/3 honours its timeout like any other call. A
reply that arrives after the call has returned {:error, :timeout} is
dropped, and its descriptors are closed. If it arrives before the
connection learns of the timeout, the connection has already made the
calling process the owner of its handles. The calling process tells the
connection as it gives up, and the connection then closes them. It
remembers such handles for one second past the call's deadline. If that
news takes longer to arrive, on a badly overloaded system, the handles stay
open until the calling process exits or garbage-collects the dropped reply.
Cleanup
Rebus.close/1 closes every handle the connection still owns, including
those lent to the handlers of pending calls. So does any other way the
connection stops, even an untrappable :kill, because a handle closes when
its owner exits. The pins of writes still in progress go with the
connection too, so a handle closed while it was being sent has its
descriptor closed when the connection stops.
Distribution and other details
	A handle is local to the node that created it. Sent to another node, it
answers {:error, :not_local} to every operation there, and a connection
there refuses to send it with {:error, :unix_fd_closed}. Once it is back
on its own node, whether sent back or decoded with :erlang.binary_to_term/1,
it works again.
	Handles are built on a small native library, which cannot be upgraded in
place. Reloading the module that loads it in a running node, for example
by recompiling Rebus from iex after changing it, fails; restart the node
instead. This only affects development.

Errors
These are returned when sending or answering:
	Reason	Meaning
	:unix_fd_unsupported	This connection cannot pass descriptors at all. It is a TCP connection, the platform lacks support, or the application has not enabled descriptor passing.
	:unix_fd_not_negotiated	The peer did not agree to descriptor passing.
	:unix_fd_closed	A handle in the message was already closed, or belongs to another node, when the connection accepted it. Nothing was written.
	:unix_fd_send_failed	The kernel refused an outbound descriptor. No byte of the frame was written and the connection remains usable. A handle you sent is as it was, but a reply has still completed its call, closing the call's borrowed handles, and the caller gets no answer.
	:disconnected	The connection stopped, closing the handles it owned.

Rebus.UnixFD functions return these:
	Reason	Meaning
	:closed	The handle is closed.
	:not_owner	Only the owner can close or transfer the handle.
	:noproc	The process it was transferred to is not alive, so the descriptor was closed.
	:not_local	The handle, or the process given, belongs to another node.
	:unsupported	This build has no handle support: the platform lacks it, or the application has not enabled descriptor passing.



  

    Authentication and bus addresses

Rebus.connect/2 authenticates before it returns. It tries EXTERNAL first,
then DBUS_COOKIE_SHA1 if the peer offers it, and considers ANONYMOUS only
when allow_anonymous: true is set.
EXTERNAL presents the local Unix identity and is the normal choice for
system and session buses. If the peer answers with an empty DATA challenge,
Rebus repeats its identity once. An ERROR, or a second challenge, makes
Rebus send CANCEL, after which the peer must reject the mechanism.
DBUS_COOKIE_SHA1 proves access to a private cookie file. It does not
encrypt the connection or protect message integrity, so keep TCP endpoints on
loopback or inside a protected transport. Once cookie authentication starts,
a failure is final; Rebus does not fall back to ANONYMOUS.
Cookie-file troubleshooting
Cookie authentication reads a file under ~/.dbus-keyrings. The home
directory, the keyring directory and the selected cookie file must all have
safe POSIX ownership and permissions, and neither the keyring nor the cookie
file may be a symlink. These commands fix the common permission problems:
chmod go-w ~
chmod 0700 ~/.dbus-keyrings
chmod 0600 ~/.dbus-keyrings/*

A failure here returns the deliberately general
{:error, :auth_cookie_unavailable}. The detail goes to a single logged
warning that names a reason category and nothing else: no path, cookie,
challenge, identity or protocol data.
	Logged reason	What to check
	home_missing	HOME is not an absolute path, or it is unset and the system reports no home directory.
	home_unsafe	The home is not a directory, has unsafe ownership or permissions, or resolves through an unsafe symlink chain.
	keyring_unsafe	~/.dbus-keyrings is missing, a symlink, wrongly owned, or accessible to group or other users. Mode 0700 is suitable.
	cookie_unsafe	The selected file is missing, a symlink, too large, wrongly owned, or has any permissions for group or other users. Mode 0600 is suitable.
	cookie_changed	The file changed while it was read. Retry once; if it repeats, look at the process updating it.
	cookie_unreadable	Check the file mode and directory search permissions.
	keyring_malformed	The keyring contains too many records or the requested record is malformed. Regenerate it.
	cookie_missing	The requested ID is absent. Regenerate the keyring so both peers agree.
	cookie_duplicate	The requested ID appears more than once. Regenerate the keyring.
	unsupported	The platform cannot report the POSIX metadata needed to prove the file is private.
	internal	An unexpected failure. Please report it.

Anonymous peers
ANONYMOUS verifies no identity. Use it only with an endpoint that is meant
to be unauthenticated, and only on a peer connection:
{:ok, conn} =
  Rebus.connect(%{family: :local, path: "/tmp/peer"},
    allow_anonymous: true,
    bus: false
  )
:system and :session always name message buses and reject bus: false.
Bus addresses
Rebus.connect(:system) and Rebus.connect(:session) read a D-Bus address
list and try the supported entries in order. Rebus accepts unix:path=,
unix:abstract= and tcp:host=,port= entries, with an optional
family=ipv4 or family=ipv6. Values use D-Bus percent escapes, and an
optional guid= must match the server's identity.
A malformed entry rejects the whole list. A well-formed entry for an
unsupported transport is skipped, so that a later entry can still connect.
Rebus.BusAddress documents the parsing results and bounds, and
Rebus.connect/2 the full connection, option, retry and timeout contract.
Connection failures
	Reason	Meaning
	:auth_id_unavailable	The local identity for EXTERNAL could not be obtained. Later address candidates are not tried.
	:auth_cookie_unavailable	No safe matching cookie or local username was available. The problem is local to the client, so later address candidates are not tried.
	:auth_failed	The peer sent malformed authentication data or rejected the cookie response.
	{:auth_rejected, mechanisms}	The peer offered no usable mechanism.
	:guid_mismatch	The server's identity did not match the address. Later candidates are not tried.
	:read_timeout	Setup or authentication exceeded its budget.

Failures that are specific to one peer, such as a rejection, malformed
authentication data or a timeout, move on to the next address candidate
while the shared setup budget lasts. Rebus.connect/2 documents the exact
final result when earlier candidates have also failed.


  

    Signal subscriptions and match rules

A message bus forwards a broadcast signal only to connections that have
asked for it. Rebus gives you two ways to receive signals. Both deliver
{ref, %Rebus.Message{}} to the process that registered, and both belong to
one connection: a handler never sees signals from another connection.
Every signal on the connection
{:ok, ref} = Rebus.add_signal_handler(conn)
# {^ref, %Rebus.Message{type: :signal}} arrives here
:ok = Rebus.delete_signal_handler(conn, ref)
Rebus.add_signal_handler/1 will result in all signals to that connection
being passed to your process.
Subscribing with a match rule
Rebus.add_match/3 registers a rule with the bus, which then routes the
matching broadcast signals to the connection:
rule =
  Rebus.MatchRule.new!(
    sender: "org.freedesktop.DBus",
    interface: "org.freedesktop.DBus",
    member: "NameOwnerChanged",
    args: %{0 => "org.example.Service"}
  )

{:ok, ref} = Rebus.add_match(conn, rule, 1_000)

receive do
  {^ref, %Rebus.Message{body: [name, old_owner, new_owner]}} ->
    handle(name, old_owner, new_owner)
end

:ok = Rebus.remove_match(conn, ref)
Rules are built with Rebus.MatchRule.new!/1. Raw rule strings are not
accepted. It takes :sender, :interface, :member, :path,
:path_namespace, :destination, :args, :arg_paths and
:arg0namespace. :path and :path_namespace cannot be combined, rules
always match signals, and the encoded rule is limited to the D-Bus maximum of
1024 bytes. eavesdrop is not accepted; use a dedicated monitoring
connection for that.
Two equivalent rules share one registration with the bus. Each add_match/3
call still returns its own reference, and the bus rule is removed once the
last reference is removed or its owning process exits.
A connection opened with bus: false has no bus driver to ask, so
add_match/3 returns {:error, :not_a_bus}.
Sender matching
The bus routes broadcast signals, but Rebus checks the :sender of each
delivered signal itself.
A unique-name sender is a direct comparison. A well-known name is harder,
because a directed signal, one sent to a specific destination, bypasses the
bus's routing. Rebus tracks the name's current owner with GetNameOwner and
NameOwnerChanged, and accepts a directed signal only from that owner or
from the bus driver. Any other directed signal is dropped.
Ownership tracking is best effort. If a lookup fails, Rebus logs a warning
and retries with backoff. Directed delivery for that name stays off until
ownership is known; broadcast delivery is unaffected. If the retries run
out, Rebus logs an error and keeps rejecting directed signals from that
service for the life of the connection. A directed signal can also be missed
briefly while a new subscription obtains its first ownership answer.
When a subscription fails
{:error, :timeout} from add_match/3 is ambiguous: you have no reference,
but the bus may already hold the rule. Rebus cleans up in the background
while the connection lives. A later add_match/3 for the same rule waits
behind that cleanup, under its own timeout, and returns
{:error, :match_rule_cleanup_pending} if the cleanup outlasts it.
A bus reply too large for the local decoding limit also surfaces as
{:error, :timeout}, because the connection cannot recover the serial it
would need to correlate the reply. Rebus.call/3 describes that fallback.
Uncertain rules
Sometimes Rebus cannot establish what the bus holds for a rule: the cleanup
exhausts its retries, too many other cleanups are already running, or the
task running an operation on the rule is lost. Rebus then marks the rule
uncertain, keeps the connection up, and notifies each process holding a
reference on it:
receive do
  {:rebus_match_uncertain, ^conn, ^ref, %Rebus.MatchRule{}} ->
    # This application would rather start again than live with the rule.
    Rebus.close(conn)
end
The connection's :owner, if it has one, receives the same notice with
nil in place of the reference, once per rule. A process that is both gets
both. The notice is a four-element tuple, so a receive pattern written for
{ref, %Rebus.Message{}} never matches it by accident.
An uncertain rule stays uncertain for the life of the connection:
	Rebus does no more bus work for it. The bus may keep routing its signals
to the connection, and removing the last reference does not send
RemoveMatch.
	Existing references keep receiving signals until they are removed or their
owners exit. Rebus.remove_match/3 still stops delivery to a reference.
	Rebus.add_match/3 for the same rule returns
{:error, :match_rule_uncertain}.

Closing the connection is the only way to make the bus forget the rule.
Whether that is worth the disruption is your application's call.
Tuning recovery
Two application environment settings bound the cleanup work:
	:match_recovery_max_rules, 64 by default, is how many rules may be in
cleanup at once. A rule that needs cleanup beyond that is left uncertain.
While the rules in cleanup and the uncertain rules together reach this
limit, add_match/3 returns {:error, :match_recovery_capacity_exhausted}
for any rule the connection does not already hold. An equivalent rule
already held is still served, since it adds nothing on the bus.
	:match_recovery_max_attempts, 30 by default, is how many cleanup
attempts a rule gets before it is left uncertain. A transient local
failure is not proof that the bus resolved the rule, so recovery continues
through those.

Each connection's match rules are managed by a process linked to it, and
that process is the only record of the rules and handlers the connection
holds. If it fails, which would be a bug in Rebus, the connection stops with
{:shutdown, {:match_subscription_exited, reason}}. Stopping removes the
connection's handlers and makes the bus discard every rule it held.
Errors
Rebus.add_match/3 and Rebus.remove_match/3 return these reasons.
	Reason	Meaning
	:not_a_bus	The connection was opened with bus: false. Nothing was sent.
	:sender_routing_ambiguous	The rule overlaps an existing one with a different sender.
	:timeout	The operation did not finish in time, or the reply header exceeded a local decoding limit. The bus may still hold the rule; see Rebus.call/3 for the header-limit fallback.
	:match_rule_cleanup_pending	An earlier ambiguous operation on the same rule is still being cleaned up.
	:match_rule_uncertain	Rebus has left the rule uncertain, or the operation's task was lost and left it so. See Uncertain rules.
	:match_recovery_capacity_exhausted	Too many rules on the connection are unresolved to accept a new one. Nothing was sent.
	{:bus_error, error_name}	The bus returned a D-Bus error reply.
	:invalid_bus_reply	The bus reply did not have the expected shape.
	:not_connected	Connection setup has not completed.
	:disconnected	The connection stopped.
	:not_started	Rebus could not start the local task for the operation. Nothing was sent to the bus and the rule and its references are unchanged, so retrying is safe.
	:encode_failed	The request could not be encoded.
	:serial_exhausted	Every D-Bus serial is in use.
	{:reply_dropped, outcome}	The bus replied, but the reply exceeded a local decoding cap.
	:remote_connection_unsupported	The connection PID belongs to another node.
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A D-Bus library for Elixir.
Rebus connects to system and session buses, Unix sockets, and TCP endpoints.
Use it to call methods, send messages, subscribe to signals, export objects
that answer method calls, and pass Unix file descriptors on supported local
connections.
Example
# Connect to the session bus
{:ok, conn} = Rebus.connect(:session)

message = Rebus.Message.new!(:method_call,
  path: "/org/freedesktop/DBus",
  interface: "org.freedesktop.DBus",
  destination: "org.freedesktop.DBus",
  member: "ListNames"
)

{:ok, %Rebus.Message{type: :method_return, body: [names]}} = Rebus.call(conn, message)

:ok = Rebus.close(conn)
Services
Rebus.Service exports objects and answers the method calls made on them,
Rebus.Object runs an exported object as a GenServer, and Rebus.Bus
requests the well-known names clients find them by. Every connection
answers org.freedesktop.DBus.Peer (Ping and GetMachineId) on every
path. A call to a path with nothing exported gets
org.freedesktop.DBus.Error.UnknownObject, unless it asked for no reply.
Supported platforms
Rebus supports Linux and macOS, the platforms exercised in CI. Other Unix
variants are untested, and Unix file descriptor passing in particular is
limited to Linux and macOS. Windows is not supported.
Configuration
The system bus address can be set in application config. The
DBUS_SYSTEM_BUS_ADDRESS environment variable, when set and non-empty,
overrides it:
config :rebus, :system_bus_address, "unix:path=/run/dbus/system_bus_socket"
Two settings bound the cleanup Rebus does when a match-rule operation on
the bus is left in doubt. :match_recovery_max_rules, 64 by default, is
how many rules on one connection may be unresolved at once, and
:match_recovery_max_attempts, 30 by default, is how many cleanup attempts
a rule gets before it is left uncertain. See
Signal subscriptions and match rules.
config :rebus, :match_recovery_max_rules, 64
config :rebus, :match_recovery_max_attempts, 30
Guides
	Exporting objects
	Authentication and bus addresses
	Signal subscriptions and match rules
	Unix file descriptor passing
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        The message Rebus sends when it leaves a match rule uncertain.
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        add_match(conn, rule, timeout \\ 5000)

      


        Subscribes the calling process to signals selected by a match rule.



    


    
      
        add_signal_handler(conn)

      


        Registers the calling process to receive every signal on the connection.



    


    
      
        call(conn, message, timeout \\ 5000)

      


        Sends a method call and waits for its reply.



    


    
      
        close(conn)

      


        Stops a local connection process created by connect/2.



    


    
      
        connect(address, opts \\ [])

      


        Connects to a D-Bus endpoint and returns its connection process.



    


    
      
        connect!(address, opts \\ [])

      


        Same as connect/2, but raises ArgumentError on failure.



    


    
      
        delete_signal_handler(conn, ref)

      


        Stops a signal handler registered by add_signal_handler/1.



    


    
      
        remove_match(conn, ref, timeout \\ 5000)

      


        Removes a match-rule subscription reference.



    


    
      
        send(conn, message)

      


        Sends a message without waiting for a reply.



    


    
      
        send(conn, message, timeout)

      


        Sends a message with a custom dispatch timeout in milliseconds.



    


    
      
        unique_name(conn)

      


        Returns the unique name the message bus assigned to the connection.
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          @type address() ::
  :system
  | :session
  | :socket.sockaddr_in()
  | :socket.sockaddr_in6()
  | :socket.sockaddr_un()


      



  



  
    
      
    
    
      call_error()



        
          
        

    

  


  

      

          @type call_error() :: {:dbus_error, Rebus.Message.t()} | error_reason()


      


Failure reasons returned by call/3.
A D-Bus error reply from the peer is a definitive answer rather than a
transport failure, so it is returned as {:dbus_error, message}, where
message is the complete %Rebus.Message{type: :error}. Everything else is a
local or transport failure reason.

  



  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :timeout
  | {:reply_dropped, :method_return | {:error, binary()}}
  | :not_connected
  | :encode_failed
  | :disconnected
  | :reply_expected
  | :no_reply_expected
  | :serial_exhausted
  | :remote_connection_unsupported
  | :unix_fd_not_negotiated
  | :unix_fd_unsupported
  | :unix_fd_closed
  | :unix_fd_send_failed
  | {:invalid_message_type, Rebus.Message.message_type()}


      


Failure reasons returned by call/3, send/2 and send/3.
Each function documents the subset it can return.

  



  
    
      
    
    
      match_error_reason()



        
          
        

    

  


  

      

          @type match_error_reason() ::
  :timeout
  | :not_connected
  | :disconnected
  | :remote_connection_unsupported
  | :encode_failed
  | :serial_exhausted
  | :invalid_bus_reply
  | :match_rule_cleanup_pending
  | :match_rule_uncertain
  | :match_recovery_capacity_exhausted
  | :sender_routing_ambiguous
  | :not_started
  | :not_a_bus
  | {:reply_dropped, :method_return | {:error, binary()}}
  | {:bus_error, binary()}


      


Failure reasons returned by add_match/3 and remove_match/3.
See Signal subscriptions and match rules for what each
one means.

  



  
    
      
    
    
      match_uncertain_notice()



        
          
        

    

  


  

      

          @type match_uncertain_notice() ::
  {:rebus_match_uncertain, pid(), reference() | nil, Rebus.MatchRule.t()}


      


The message Rebus sends when it leaves a match rule uncertain.
{:rebus_match_uncertain, conn, ref, rule} goes to the process holding each
reference ref on rule, and {:rebus_match_uncertain, conn, nil, rule} to
the connection's :owner, if it has one. See add_match/3.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_match(conn, rule, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec add_match(pid(), Rebus.MatchRule.t(), non_neg_integer()) ::
  {:ok, reference()} | {:error, match_error_reason()}


      


Subscribes the calling process to signals selected by a match rule.
Signals matching the rule arrive as {ref, %Rebus.Message{}}. Build the
rule with Rebus.MatchRule.new/1; raw strings are not accepted. Equivalent
rules share one bus registration, and each call gets its own reference.
{:error, :timeout} is ambiguous: you get no reference, but the bus may
already hold the rule. Rebus cleans up in the background. When it cannot
establish what the bus holds for a rule, it leaves the rule uncertain,
keeps the connection up, and sends a match_uncertain_notice/0 to each
holder of a reference on the rule and to the connection's :owner. The
notice is a four-element tuple tagged :rebus_match_uncertain, so it never
matches a {ref, %Rebus.Message{}} pattern. Closing the connection is the
only way to make the bus forget such a rule. See
Signal subscriptions and match rules for what else an
uncertain rule changes.
Return values
Success is {:ok, reference}. Every failure is {:error, reason}, where
reason is one of :timeout, :not_a_bus, :sender_routing_ambiguous,
:match_rule_cleanup_pending, :match_rule_uncertain,
:match_recovery_capacity_exhausted, {:bus_error, error_name},
:invalid_bus_reply, :not_connected, :disconnected, :encode_failed,
:serial_exhausted, :not_started, {:reply_dropped, outcome} or
:remote_connection_unsupported. The guide lists what each one means.
Example
rule = Rebus.MatchRule.new!(interface: "org.example.Status", member: "Changed")
{:ok, ref} = Rebus.add_match(conn, rule)
receive do
  {^ref, %Rebus.Message{type: :signal}} -> :ok
end

  



  
    
      
    
    
      add_signal_handler(conn)



        
          
        

    

  


  

      

          @spec add_signal_handler(pid()) ::
  {:ok, reference()} | {:error, :not_connected | :timeout | :disconnected}


      


Registers the calling process to receive every signal on the connection.
A connection can carry several handlers, each receiving every
signal that arrives on it. Rebus removes a handler when its process exits or
the connection closes. Call delete_signal_handler/2 as soon as you stop
wanting signals, so a busy bus does not fill the process mailbox.
Return values
	{:ok, ref} - the handler is registered.
	{:error, :not_connected} - connection setup has not completed.
	{:error, :timeout} - the connection did not service the request in time.
	{:error, :disconnected} - the connection has stopped.

Examples
{:ok, ref} = Rebus.add_signal_handler(conn)
Each signal then arrives in the calling process as:
{^ref, %Rebus.Message{
  type: :signal,
  header_fields: %{path: path, interface: interface, member: member, sender: sender},
  body: [signal_args]
}}

  



    

  
    
      
    
    
      call(conn, message, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec call(pid(), Rebus.Message.t(), non_neg_integer()) ::
  {:ok, Rebus.Message.t()} | {:error, call_error()}


      


Sends a method call and waits for its reply.
Only a method call that expects a reply is accepted, and timeout is in
milliseconds. The call may carry descriptors, as Rebus.UnixFD handles,
raw descriptor numbers or both; see Rebus.Message.new/2. Each result
carries the complete message, including a Rebus.UnixFD handle in
:unix_fds for each descriptor received with it, which the calling process
owns. A D-Bus error reply from the peer is
returned as {:error, {:dbus_error, %Rebus.Message{type: :error}}}, so it
never shares a shape with a local or transport failure.
Return values
	{:ok, %Rebus.Message{type: :method_return}} - the peer replied.
	{:error, {:dbus_error, %Rebus.Message{type: :error}}} - the peer
returned a D-Bus error. Its name is in header_fields.error_name, and
handles for any descriptors it carried are in :unix_fds, owned by the
caller.
	{:error, :timeout} - no reply arrived in time. The request may already
have reached the peer, except when it was sent to a named PID whose
connect/2 has not yet returned: that request was never written and is
safe to retry. A reply that arrives later is dropped, and any
descriptors it carried are closed when the notice of the timeout, which
the calling process sends the connection as it gives up, reaches it.
	{:error, {:reply_dropped, :method_return}} or
{:error, {:reply_dropped, {:error, error_name}}} - the peer replied,
but the reply exceeded a local decoding cap and was discarded. Delivery
is not in doubt, so decide whether to retry from what the operation does.
	{:error, :disconnected} - the connection stopped before the reply.
	Nothing was written for :encode_failed, :no_reply_expected,
:not_connected, :serial_exhausted, :unix_fd_unsupported,
:unix_fd_not_negotiated, :unix_fd_closed, :unix_fd_send_failed,
{:invalid_message_type, type} and :remote_connection_unsupported.
:unix_fd_closed means a handle in unix_fds was already closed, or
belongs to another node, when the connection accepted the call.

A reply that exceeds a decoding cap inside its own header fields is a
special case: Rebus recovers no trusted reply_serial, so the frame is
dropped, the connection stays up, and the call reports {:error, :timeout}
rather than :reply_dropped, because it cannot be matched to the reply.
Examples
message = Rebus.Message.new!(:method_call,
  path: "/org/freedesktop/DBus",
  interface: "org.freedesktop.DBus",
  destination: "org.freedesktop.DBus",
  member: "ListNames"
)

{:ok, %Rebus.Message{type: :method_return, body: [names]}} = Rebus.call(conn, message)
{:error, :timeout} = Rebus.call(conn, message, 1_000)

case Rebus.call(conn, message) do
  {:ok, reply} -> {:ok, reply.body}
  {:error, {:dbus_error, error}} -> {:error, error.header_fields.error_name}
  {:error, reason} -> {:error, reason}
end

  



  
    
      
    
    
      close(conn)



        
          
        

    

  


  

      

          @spec close(pid()) :: :ok | {:error, :not_found | :remote_connection_unsupported}


      


Stops a local connection process created by connect/2.
Connections are supervised and, unless connect/2 was given an :owner,
stay alive after the connecting process exits, so this is how a connection
is released. An owned connection can be closed the same way. Once a
connection has already stopped, for example because its owner exited,
there is nothing left to close and this returns {:error, :not_found}.
A connection can be closed before its connect/2 returns, for example
through its registered :name. One still connecting its socket or
authenticating stops at once, and that connect/2 returns
{:error, :shutdown}, or {:error, :noproc} when the close lands before
connect/2 has started watching the connection. Either way it tries no
further bus addresses.
Return values
	:ok - The supervised connection was stopped.
	{:error, :not_found} - The PID is not a current Rebus connection.
	{:error, :remote_connection_unsupported} - The PID belongs to another node.


  



    

  
    
      
    
    
      connect(address, opts \\ [])



        
          
        

    

  


  

      

          @spec connect(
  address(),
  keyword()
) :: {:ok, pid()} | {:error, term()}


      


Connects to a D-Bus endpoint and returns its connection process.
The call blocks until the connection is usable: authenticated and, on a
message bus, holding its unique name. The returned PID is supervised and
outlives the process that connected it, so release it with close/1, or
bind it to a process with :owner.
Addresses
	:system - the system bus.
	:session - the session bus.
	%{family: :local, path: "/tmp/my-dbus"} - a Unix domain socket.
	%{family: :inet, addr: {127, 0, 0, 1}, port: 12345} - a TCP endpoint,
with :inet6 and an eight-element address for IPv6.

:system reads DBUS_SYSTEM_BUS_ADDRESS, then the :system_bus_address
config key, then the default unix:path=/run/dbus/system_bus_socket.
:session reads DBUS_SESSION_BUS_ADDRESS, then falls back to
unix:path=$XDG_RUNTIME_DIR/bus when XDG_RUNTIME_DIR is set.
An empty variable counts as unset. Both hold a D-Bus address list whose supported
entries are tried in the order they are listed, and a guid= on the entry
that answers must match the server's identity. See
Authentication for the rest.
Options
	Option	Default	Bounds / meaning
	:timeout	5000	Positive milliseconds for setup, one budget shared by the identity lookup, any DNS lookup, the socket connect and authentication. It bounds nothing after that.
	:read_timeout	5000	Positive milliseconds for the initial Hello reply, and afterwards for gaps between inbound fragments. When given it also replaces :timeout for setup.
	:write_timeout	5000	Positive milliseconds an outbound frame, including every authentication write, may wait for the socket to accept it.
	:name	nil	Atom to register the connection process under, for local discovery only.
	:allow_anonymous	false	Allow the ANONYMOUS mechanism, which authenticates nothing and also requires bus: false.
	:bus	true	Pass false for a peer-to-peer endpoint, which sends no Hello and has no unique name.
	:owner	nil	A local PID whose exit stops the connection. nil leaves the connection alive until close/1.
	:max_message_size	134217728	Largest complete inbound message, in bytes, from 4096 up to the protocol limit, Rebus.Message.max_message_size/0. Outbound messages are not affected.
	:max_pending_calls	1024	Positive number of inbound method calls handed to Rebus.Service handlers that may wait for their answers at once. Calls beyond it are answered with org.freedesktop.DBus.Error.LimitsExceeded. A call that asks for no reply counts only if it carries descriptors, and beyond the limit is dropped with them closed.

Lifetime
The supervisor owns the connection until close/1 is called or, with
:owner, until that process exits. An :owner is monitored, not linked,
and need not be the process calling connect/2. When it exits for any
reason, including :normal, the connection stops with
{:shutdown, :owner_down}: its socket and any descriptors it still owns
are closed, the bus releases the state it held, and inflight callers receive
{:error, :disconnected}. Only a local PID is accepted; a remote one is
:invalid_owner.
A PID found by :name before its connect/2 returns is still being
established. Operations sent to it may time out, and are safe to retry
once connect/2 succeeds.
Timeouts
Setup is one budget, not one per step. A slow identity lookup or socket
connect leaves less time for authentication, and for an address list the
budget is shared across every candidate, so a slow candidate leaves less
time for the entries after it. Failed address-list attempts are logged at
debug level, without any address, host, path or GUID.
A write timeout that accepted no bytes fails only that caller. After a
partial frame the connection terminates and inflight callers receive
{:error, :disconnected}.
Message size
:max_message_size bounds the memory a peer can make one connection hold
for inbound traffic. Rebus buffers one partial message at a time and reads
at most 64 KiB at once, so a connection retains about the cap plus one
read. The default is the protocol limit, which lets a peer make a
connection buffer 128 MiB, so lower it for untrusted peer-to-peer or TCP
endpoints. A message declared larger than the cap stops the connection
with {:shutdown, :message_too_large} once its fixed header arrives,
before the rest is buffered, and any descriptors received with it are
closed. The cap also applies to the Hello reply; the 4096 floor leaves
room for that reply and the NameAcquired signal that follows it.
Return values
Success is {:ok, pid}. Every failure is {:error, reason}:
	Invalid option: :invalid_timeout, :invalid_read_timeout,
:invalid_write_timeout, :invalid_allow_anonymous,
:invalid_bus_option, :invalid_owner, :invalid_name,
:invalid_max_message_size, :invalid_max_pending_calls.
	Owner that exited before the connection was established: :owner_down.
	Unusable address: {:invalid_bus_address, reason},
:unsupported_bus_transport, {:tcp_resolution_failed, reason},
:no_system_bus_address, :no_session_bus_address.
	Refused authentication: :auth_id_unavailable, :auth_cookie_unavailable,
:auth_failed, {:auth_rejected, mechanisms}, :guid_mismatch. See
Authentication.
	Expired setup budget: :read_timeout, or {:read_timeout, reason} once an
address-list attempt has already failed.
	Refused or unusable Hello reply: {:hello_failed, reason}.
	Descriptors sent by a peer that was never offered descriptor passing,
before the connection was established, on macOS: :unix_fd_not_negotiated.
See Unix file descriptor passing.
	Taken :name: {:name_taken, pid} for another Rebus connection, or
{:name_registered, pid} for any other process.
	Any other socket or setup failure: the failure's own atom.

Examples
# A custom Unix socket
{:ok, conn} = Rebus.connect(%{family: :local, path: "/tmp/my-dbus"})

# A TCP endpoint
address = %{family: :inet, addr: {127, 0, 0, 1}, port: 12345}
{:ok, conn} = Rebus.connect(address)

# Release a named connection when its lifecycle is complete
{:ok, conn} = Rebus.connect(address, name: :local_bus)
:ok = Rebus.close(conn)

# Let the connection end with the process whose bus-side state it holds
{:ok, conn} = Rebus.connect(address, owner: self())

  



    

  
    
      
    
    
      connect!(address, opts \\ [])



        
          
        

    

  


  

      

          @spec connect!(
  address(),
  keyword()
) :: pid()


      


Same as connect/2, but raises ArgumentError on failure.
The exception message carries the reason connect/2 would have returned.
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          @spec delete_signal_handler(pid(), reference()) ::
  :ok | {:error, :not_connected | :timeout | :disconnected}


      


Stops a signal handler registered by add_signal_handler/1.
The handler receives no further signals; others on the same connection carry
on. Deleting a reference is idempotent while the connection is available.
Return values
	:ok - the handler is gone.
	{:error, :not_connected} - connection setup has not completed.
	{:error, :timeout} - the connection did not service the request in time.
	{:error, :disconnected} - the connection has stopped.

Examples
{:ok, ref} = Rebus.add_signal_handler(conn)
:ok = Rebus.delete_signal_handler(conn, ref)

  



    

  
    
      
    
    
      remove_match(conn, ref, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec remove_match(pid(), reference(), non_neg_integer()) ::
  :ok | {:error, match_error_reason()}


      


Removes a match-rule subscription reference.
Removing a reference is idempotent. The reference receives no further
signals, and removing the last reference for a rule also removes the rule
from the bus, unless Rebus has left the rule uncertain. A removal that
times out or fails keeps the reference for a retry while Rebus clears the
rule in the background. The reference and the bus rule are also removed
when the owning process exits, and closing the connection discards both.
Return values
Success is :ok. Failures are the {:error, reason} shapes listed for
add_match/3, apart from :not_a_bus, :sender_routing_ambiguous and
:match_recovery_capacity_exhausted.
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          @spec send(pid(), Rebus.Message.t()) :: :ok | {:error, error_reason()}


      


Sends a message without waiting for a reply.
Use this for signals and for method calls flagged :no_reply_expected.
send/2 allows five seconds for the connection to accept the message;
send/3 takes that timeout as an argument. Descriptors are sent as for
call/3.
Return values
	:ok - the frame was handed to the socket.
	{:error, :timeout} - the message may already have reached the peer. A
message sent to a named PID whose connect/2 has not yet returned was
never written and is safe to retry.
	{:error, :disconnected} - the connection stopped.
	Nothing was written for :encode_failed, :reply_expected,
{:invalid_message_type, type}, :not_connected, :serial_exhausted,
:unix_fd_unsupported, :unix_fd_not_negotiated, :unix_fd_closed,
:unix_fd_send_failed and :remote_connection_unsupported.


  



  
    
      
    
    
      send(conn, message, timeout)



        
          
        

    

  


  

      

          @spec send(pid(), Rebus.Message.t(), non_neg_integer()) ::
  :ok | {:error, error_reason()}


      


Sends a message with a custom dispatch timeout in milliseconds.
Accepts the same messages as send/2 and returns the same values. The
timeout bounds how long the connection has to accept the message.
{:error, :timeout} is delivery-ambiguous.
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          @spec unique_name(pid()) ::
  {:ok, binary() | nil} | {:error, :not_connected | :timeout | :disconnected}


      


Returns the unique name the message bus assigned to the connection.
A connection to a message bus is given its unique name, such as ":1.42",
by the Hello call it makes during connect/2, and keeps it for its whole
life. Peers address method calls and replies to that name, and the bus puts
it in the sender field of everything the connection sends. A connection
created with bus: false sends no Hello and has no unique name, so this
returns {:ok, nil} for it.
Return values
	{:ok, name} - the unique name, a binary starting with ":".
	{:ok, nil} - the connection was created with bus: false.
	{:error, :not_connected} - connection setup has not completed.
	{:error, :timeout} - the connection did not service the request in time.
	{:error, :disconnected} - the connection has stopped.

Examples
{:ok, conn} = Rebus.connect(:session)
{:ok, ":" <> _} = Rebus.unique_name(conn)

  


        

      


  

    
Rebus.MatchRule 
    



      
A validated, canonical D-Bus signal match rule.
Build rules with new/1 and pass them to Rebus.add_match/3. Rebus takes
structured criteria rather than raw rule strings, so every rule it sends is
bounded and correctly quoted, and can also be evaluated locally when
several subscriptions share a connection.
The generated rule always contains type='signal'. The criteria are
:sender, :interface, :member, :path, :path_namespace,
:destination, :args, :arg_paths and :arg0namespace. :path and
:path_namespace cannot be combined. :args and :arg_paths are maps or
keyword lists keyed by argument index, 0 through 63.
eavesdrop is not accepted. Sender matching is split between the bus and
Rebus, as Signal subscriptions and match rules
describes.
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        criteria()

      


    


    
      
        t()

      


    


    
      
        validation_error()

      


    





  
    Functions
  


    
      
        matches?(rule, message)

      


        Returns whether a signal matches the parts of the rule that can be checked
locally, after the bus has routed it.



    


    
      
        new(opts)

      


        Builds a signal match rule from the criteria in opts.



    


    
      
        new!(opts)

      


        Builds a match rule, raising ArgumentError when it is invalid.



    


    
      
        to_string(match_rule)

      


        Returns the rule as the string sent to the bus in AddMatch and
RemoveMatch.
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          @type criteria() :: %{
  optional(:sender) => binary(),
  optional(:interface) => binary(),
  optional(:member) => binary(),
  optional(:path) => binary(),
  optional(:path_namespace) => binary(),
  optional(:destination) => binary(),
  optional(:args) => %{required(non_neg_integer()) => binary()},
  optional(:arg_paths) => %{required(non_neg_integer()) => binary()},
  optional(:arg0namespace) => binary()
}
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          @type t() :: %Rebus.MatchRule{criteria: criteria(), string: binary()}


      



  



  
    
      
    
    
      validation_error()



        
          
        

    

  


  

      

          @type validation_error() ::
  :duplicate_match_option
  | :invalid_match_rule
  | :invalid_match_option
  | :invalid_match_value
  | :invalid_match_argument
  | :conflicting_match_paths
  | :match_rule_too_long
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          @spec matches?(t(), Rebus.Message.t()) :: boolean()


      


Returns whether a signal matches the parts of the rule that can be checked
locally, after the bus has routed it.
Every criterion is compared except a well-known :sender, which is left to
the bus for broadcast signals; a directed signal matches such a sender
only when its sender header is that exact name. The connection adds
ownership tracking for subscribed signals on top of this. Bus access
policy and eavesdropping are not emulated.
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          @spec new(keyword()) :: {:ok, t()} | {:error, validation_error()}


      


Builds a signal match rule from the criteria in opts.
The encoded rule is limited to 1024 bytes, the reference D-Bus
implementation's limit. Invalid input returns a fixed atom that never
includes the caller's text.
Examples
iex> {:ok, rule} = Rebus.MatchRule.new(
...>   sender: "org.freedesktop.DBus",
...>   member: "NameOwnerChanged"
...> )
iex> Rebus.MatchRule.to_string(rule)
"type='signal',sender='org.freedesktop.DBus',member='NameOwnerChanged'"
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          @spec new!(keyword()) :: t()


      


Builds a match rule, raising ArgumentError when it is invalid.

  



  
    
      
    
    
      to_string(match_rule)



        
          
        

    

  


  

      

          @spec to_string(t()) :: binary()


      


Returns the rule as the string sent to the bus in AddMatch and
RemoveMatch.

  


        

      


  

    
Rebus.Message 
    



      
Constructs, validates, encodes and decodes D-Bus messages.
A message has a fixed header, typed header fields, and a body described by
a D-Bus signature. The
D-Bus message protocol
gives the wire layout and the header fields each message type requires.
Build outbound messages with new/2 and read a body's signature with
signature/1.
Unix file descriptors
The unix_fds struct field holds the descriptors themselves and is
separate from the :unix_fds header field, which is only their count.
Build an outbound message with fds: [fd, ...], where each fd is a
Rebus.UnixFD handle or a raw descriptor number, in any mix; each h
value in the body is a zero-based index into that list. Sending neither
closes nor transfers a handle, and a raw number stays the caller's to keep
open until the send returns and to close afterwards.
A received message holds Rebus.UnixFD handles. On a Rebus.call/3
reply, the calling process owns them. On the message of an inbound call
delivered to a Rebus.Service handler, the connection owns them and the
handler borrows them until the call completes. See
Unix file descriptor passing.
Examples
# A method call
{:ok, message} =
  Rebus.Message.new(:method_call,
    path: "/com/example/Object",
    interface: "com.example.Interface",
    member: "Method",
    destination: "com.example.Service",
    body: [42, "hello"],
    signature: "is"
  )

# A signal
{:ok, message} =
  Rebus.Message.new(:signal,
    path: "/com/example/Object",
    interface: "com.example.Interface",
    member: "SignalName",
    body: ["value"],
    signature: "s"
  )

# An error reply
{:ok, message} =
  Rebus.Message.new(:error,
    error_name: "com.example.Error.Failed",
    reply_serial: 123,
    body: ["Error message"],
    signature: "s"
  )

      


      
        Summary


  
    Types
  


    
      
        construction_error()

      


        A reason why new/2 or validate/1 rejected a message.



    


    
      
        encoding_error()

      


        A reason why encode/2 could not produce a valid D-Bus frame.



    


    
      
        flag()

      


        Message flags



    


    
      
        header_field()

      


        Header field keys



    


    
      
        message_type()

      


        Message type



    


    
      
        t()

      


        D-Bus message structure



    


    
      
        unix_fd()

      


        A descriptor in unix_fds. A received message holds Rebus.UnixFD
handles; one built to be sent may hold handles, raw descriptor numbers, or
both.



    





  
    Functions
  


    
      
        decode(binary)

      


        Decodes one complete message from a binary.



    


    
      
        encode(message, endianness \\ :little)

      


        Encodes a message in the D-Bus wire format, as iodata.



    


    
      
        max_array_size()

      


        The largest D-Bus array payload accepted or emitted, in bytes.



    


    
      
        max_message_size()

      


        The largest complete D-Bus message accepted from the wire, in bytes.



    


    
      
        max_scalar_elements()

      


        The most fixed-width scalar array elements one encode or decode may
produce.



    


    
      
        max_unix_fds()

      


        The maximum number of Unix file descriptors accepted in one message.



    


    
      
        new(type, opts \\ [])

      


        Builds a D-Bus message of type, validating it.



    


    
      
        new!(type, opts \\ [])

      


        Creates a new D-Bus message, raising on error.



    


    
      
        parse(binary)

      


        Parses one message from the front of a binary that may hold part of a
message, or more than one.



    


    
      
        signature(message)

      


        Gets the signature from the message header fields.



    


    
      
        type_code(type)

      


        Gets the message type as an integer code.



    


    
      
        type_from_code(code)

      


        Gets the message type from an integer code.



    


    
      
        validate(message)

      


        Checks that a message is well formed.



    





      


      
        Types


        


  
    
      
    
    
      construction_error()



        
          
        

    

  


  

      

          @type construction_error() ::
  :invalid_body
  | :invalid_flags
  | :invalid_header_fields
  | :invalid_signature
  | :invalid_type
  | :invalid_unix_fds
  | :invalid_version
  | :message_too_large
  | :resource_limit
  | :unix_fd_limit
  | {:invalid_header_field, header_field()}
  | {:missing_header_field, header_field()}
  | {:unknown_header_field, term()}


      


A reason why new/2 or validate/1 rejected a message.

  



  
    
      
    
    
      encoding_error()



        
          
        

    

  


  

      

          @type encoding_error() ::
  :invalid_body
  | :invalid_header_fields
  | :invalid_message
  | :invalid_unix_fds
  | :message_too_large
  | :resource_limit
  | :unix_fd_limit


      


A reason why encode/2 could not produce a valid D-Bus frame.

  



  
    
      
    
    
      flag()



        
          
        

    

  


  

      

          @type flag() :: :no_reply_expected | :no_auto_start | :allow_interactive_authorization


      


Message flags

  



  
    
      
    
    
      header_field()



        
          
        

    

  


  

      

          @type header_field() ::
  :path
  | :interface
  | :member
  | :error_name
  | :reply_serial
  | :destination
  | :sender
  | :signature
  | :unix_fds


      


Header field keys

  



  
    
      
    
    
      message_type()



        
          
        

    

  


  

      

          @type message_type() :: :method_call | :method_return | :error | :signal


      


Message type

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rebus.Message{
  body: [term()],
  body_length: non_neg_integer(),
  encoded_body: {[term()], binary(), binary()} | nil,
  flags: [flag()],
  header_fields: %{optional(header_field()) => term()},
  serial: non_neg_integer(),
  type: message_type(),
  unix_fds: [unix_fd()],
  version: non_neg_integer()
}


      


D-Bus message structure

  



  
    
      
    
    
      unix_fd()



        
          
        

    

  


  

      

          @type unix_fd() :: Rebus.UnixFD.t() | Rebus.UnixFD.raw()


      


A descriptor in unix_fds. A received message holds Rebus.UnixFD
handles; one built to be sent may hold handles, raw descriptor numbers, or
both.

  


        

      

      
        Functions


        


  
    
      
    
    
      decode(binary)



        
          
        

    

  


  

      

          @spec decode(binary()) :: {:ok, t()} | {:error, any()}


      


Decodes one complete message from a binary.
Returns {:ok, message}, or {:error, reason} when the binary is not a
well-formed D-Bus message. Use parse/1 for a binary that may hold part of
a message, or more than one.
Examples
iex> message = Rebus.Message.new!(:signal, path: "/", interface: "org.example.Test", member: "Test")
iex> {:ok, encoded} = Rebus.Message.encode(message)
iex> {:ok, decoded} = Rebus.Message.decode(IO.iodata_to_binary(encoded))
iex> decoded.type
:signal

  



    

  
    
      
    
    
      encode(message, endianness \\ :little)



        
          
        

    

  


  

      

          @spec encode(t(), :little | :big) :: {:ok, iodata()} | {:error, encoding_error()}


      


Encodes a message in the D-Bus wire format, as iodata.
endianness is :little by default, or :big.
Examples
iex> message = Rebus.Message.new!(:signal, path: "/", interface: "org.example.Test", member: "Test")
iex> {:ok, iodata} = Rebus.Message.encode(message)
iex> is_binary(IO.iodata_to_binary(iodata))
true
Return values
	{:ok, iodata} - the encoded frame.
	{:error, :invalid_body} - the body does not match its signature.
	{:error, :invalid_header_fields} - a header field value is invalid.
	{:error, :invalid_message} - the fixed header is invalid, or a required
header field is missing.
	{:error, :message_too_large} - the frame exceeds the D-Bus message or
header-fields limit, or an array in it exceeds max_array_size/0.
	{:error, :resource_limit} - a local structural, nesting or scalar cap
was exceeded.


  



  
    
      
    
    
      max_array_size()



        
          
        

    

  


  

      

          @spec max_array_size() :: pos_integer()


      


The largest D-Bus array payload accepted or emitted, in bytes.
This is the D-Bus protocol limit of 2^26 bytes. max_scalar_elements/0 is
a separate, local limit on element counts.

  



  
    
      
    
    
      max_message_size()



        
          
        

    

  


  

      

          @spec max_message_size() :: pos_integer()


      


The largest complete D-Bus message accepted from the wire, in bytes.
This is the D-Bus protocol limit of 2^27 bytes and includes the fixed header,
header fields, alignment padding, and body. A connection can accept less
with the :max_message_size option of Rebus.connect/2.

  



  
    
      
    
    
      max_scalar_elements()



        
          
        

    

  


  

      

          @spec max_scalar_elements() :: pos_integer()


      


The most fixed-width scalar array elements one encode or decode may
produce.
This is a local safety cap of 1,000,000 elements, not a D-Bus limit. One
encode operation shares it across every fixed-width scalar array in the
message.

  



  
    
      
    
    
      max_unix_fds()



        
          
        

    

  


  

      

          @spec max_unix_fds() :: pos_integer()


      


The maximum number of Unix file descriptors accepted in one message.
This local bound applies to the D-Bus header count and the ancillary-data
control buffer. It is deliberately lower than operating-system limits.

  



    

  
    
      
    
    
      new(type, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  message_type(),
  keyword()
) :: {:ok, t()} | {:error, construction_error()}


      


Builds a D-Bus message of type, validating it.
type is :method_call, :method_return, :error or :signal. The
message's serial is set to 1; the connection assigns the real serial as it
writes the frame.
Options
	:path - the object path. Required for method calls and signals.
	:interface - the interface name. Required for signals.
	:member - the method or signal name. Required for method calls and
signals.
	:error_name - the D-Bus error name. Required for errors.
	:reply_serial - the serial of the call being answered. Required for
method returns and errors.
	:destination - the connection to send the message to.
	:sender - the sending connection's name, normally set by the bus.
	:body - the body, as a list of values. Defaults to [].
	:signature - the body's signature. Defaults to one inferred from the
body, where :infinity, :negative_infinity and :nan infer d.
	:fds - Unix file descriptors to send, which h values in the body
index: Rebus.UnixFD handles, raw descriptor numbers, or both. Rebus
never closes or transfers them. Whether a handle is open is checked only
when a connection accepts the message for sending.
	:flags - a list of :no_reply_expected, :no_auto_start and
:allow_interactive_authorization. Defaults to [].
	:version - the protocol version. Defaults to 1.

Examples
iex> {:ok, message} = Rebus.Message.new(:method_call,
...>   path: "/com/example/Object",
...>   member: "TestMethod"
...> )
iex> message.type
:method_call
Errors
	:invalid_type - type is not a D-Bus message type.
	:invalid_flags - the flags are not a list, or include an unknown flag.
	:invalid_version - the protocol version is unsupported.
	:invalid_body - the body is not a list, or its values cannot be encoded
with the signature.
	:invalid_signature - the signature is not a binary, or not a valid
D-Bus type expression.
	{:invalid_header_field, field} - the value given for that header field
is not valid.
	{:missing_header_field, field} - a header field the message type
requires was not given.
	:invalid_unix_fds - the descriptors do not match the body.
	:unix_fd_limit - the message exceeds the Unix file descriptor limit.
	:message_too_large - the encoded message, or an array within it,
exceeds the D-Bus size limit.
	:resource_limit - a local structural, nesting or scalar cap was
exceeded.


  



    

  
    
      
    
    
      new!(type, opts \\ [])



        
          
        

    

  


  

      

          @spec new!(
  message_type(),
  keyword()
) :: t()


      


Creates a new D-Bus message, raising on error.
Same as new/2 but raises ArgumentError instead of returning {:error, reason}.

  



  
    
      
    
    
      parse(binary)



        
          
        

    

  


  

      

          @spec parse(binary()) :: {:ok, t(), binary()} | {:error, any()} | nil


      


Parses one message from the front of a binary that may hold part of a
message, or more than one.
This is the function to use on a stream. It decodes the first message once
the binary holds all of it, and returns nil until then.
Return values
	{:ok, message, rest} - a complete message, and the bytes after it.
	nil - the binary does not yet hold a complete message.
	{:error, reason} - the data is malformed. An invalid endianness,
message type or protocol version is rejected as soon as the 12-byte
fixed header is available. :message_too_large is returned as soon as
the header-fields length shows that the complete message would exceed
max_message_size/0, and for a body array whose declared length exceeds
max_array_size/0.

Examples
# Insufficient data
iex> Rebus.Message.parse(<<1, 2, 3>>)
nil

  



  
    
      
    
    
      signature(message)



        
          
        

    

  


  

      

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


      


Gets the signature from the message header fields.
Returns the signature string if present, or an empty string if not.
Examples
iex> message = Rebus.Message.new!(:signal, path: "/", interface: "org.example.Test", member: "Test", body: [42], signature: "i")
iex> Rebus.Message.signature(message)
"i"

iex> message = Rebus.Message.new!(:signal, path: "/", interface: "org.example.Test", member: "Test")
iex> Rebus.Message.signature(message)
""

  



  
    
      
    
    
      type_code(type)



        
          
        

    

  


  

      

          @spec type_code(message_type()) :: non_neg_integer()


      


Gets the message type as an integer code.

  



  
    
      
    
    
      type_from_code(code)



        
          
        

    

  


  

      

          @spec type_from_code(non_neg_integer()) ::
  {:ok, message_type()} | {:error, :invalid_message_type}


      


Gets the message type from an integer code.

  



  
    
      
    
    
      validate(message)



        
          
        

    

  


  

      

          @spec validate(t()) :: :ok | {:error, construction_error()}


      


Checks that a message is well formed.
The message type must be valid, the header fields the type requires must
be present, every header field must have the right type, and the body
signature must be valid. new/2 runs these checks already; this is for a
message built or changed by hand.
Examples
iex> message = Rebus.Message.new!(:method_call, path: "/test", member: "Test")
iex> Rebus.Message.validate(message)
:ok

  


        

      


  

    
Rebus.UnixFD 
    



      
Handles for Unix file descriptors.
Rebus hands every descriptor it receives to your code as a handle: in the
unix_fds of a Rebus.call/3 reply, and in the unix_fds of a
Rebus.Service.Call. A handle owns one open descriptor and closes it
exactly once: when its owner calls close/1, when its owning process
exits, or when the last reference to it is garbage collected, whichever
comes first. A handle never exposes its descriptor number except inside
with_fd/2, and once closed it invalidates the number, so a stale handle
cannot reach an unrelated descriptor that the operating system has since
given the same number.
Ownership
Ownership follows the controlling-process model of ports and sockets. Each
handle has exactly one owning process. When the owner exits, for any
reason including :kill, the handle closes at once, even if other
processes still hold it, and reads closed for them too. A background
thread then closes the descriptor, so a close that blocks cannot stall a
scheduler; the same happens when a handle is garbage collected.
Any process holding a handle may reach the descriptor with with_fd/2,
pass the handle in a message's fds:, or duplicate it with dup/1. Only
the owner can close it with close/1 or pass ownership on with
controlling_process/2. Each of the first three gives the holder, or the
peer it sends to, a copy of the open file that outlives the handle's owner,
so share a handle only with processes you trust with the file. owner/1
and open?/1 tell who owns a handle and whether it is still open:
{:ok, %Rebus.Message{unix_fds: [handle]}} = Rebus.call(conn, message)
{:ok, pid} = Rebus.UnixFD.owner(handle)   # pid == self()
:ok = Rebus.UnixFD.controlling_process(handle, worker)
true = Rebus.UnixFD.open?(handle)
Using the descriptor
with_fd/2 lends the raw number to a function and keeps the descriptor
open until the function returns, even if the handle is closed meanwhile.
Hand the number to something that takes its own copy, such as
:socket.open/2, or open /dev/fd/N:
{:ok, {:ok, sock}} =
  Rebus.UnixFD.with_fd(handle, fn fd ->
    :socket.open(fd, %{domain: :local, type: :stream})
  end)

:ok = Rebus.UnixFD.close(handle)
Sending
A handle can be sent in the fds: of Rebus.Message.new/2 and the reply
functions of Rebus.Service, by its owner or any other holder. Sending
neither closes nor transfers it. The connection keeps the descriptor open
until the kernel has taken it, even if the handle is closed or its owner
exits meanwhile, and refuses one that is already closed with
{:error, :unix_fd_closed}.
Distribution and platforms
A handle is local to the node that created it. One that has crossed to
another node answers {:error, :not_local} to every operation there; back
on its own node, it works again.
Handles need a small native library, which Rebus builds on Linux and macOS
only when the application enables Unix fd support with
config :rebus, unix_fds: true (see
Enabling descriptor passing).
Without it every function returns {:error, :unsupported}; supported?/0
tells which applies.
See Unix file descriptor passing for the full model.
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    Types
  


    
      
        error()

      


    


    
      
        raw()

      


        A raw descriptor number. Rebus borrows a raw descriptor that it sends: it
never duplicates or closes it.



    


    
      
        t()

      


        A handle that owns one Unix file descriptor.



    





  
    Functions
  


    
      
        close(handle)

      


        Closes a handle's descriptor.



    


    
      
        controlling_process(unix_fd, pid)

      


        Makes pid the owner of a handle.



    


    
      
        dup(unix_fd)

      


        Duplicates a handle's descriptor into a new handle owned by the caller.



    


    
      
        open?(handle)

      


        Returns whether a handle is open.



    


    
      
        owner(unix_fd)

      


        Returns the process that owns a handle, or {:error, :closed} once it is
closed.



    


    
      
        supported?()

      


        Returns whether this build of Rebus supports handles, and so can pass
descriptors.



    


    
      
        with_fd(handle, fun)

      


        Calls fun with the handle's raw descriptor number.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: :not_local | :unsupported


      



  



  
    
      
    
    
      raw()



        
          
        

    

  


  

      

          @type raw() :: non_neg_integer()


      


A raw descriptor number. Rebus borrows a raw descriptor that it sends: it
never duplicates or closes it.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      


A handle that owns one Unix file descriptor.

  


        

      

      
        Functions


        


  
    
      
    
    
      close(handle)



        
          
        

    

  


  

      

          @spec close(t()) :: :ok | {:error, :closed | :not_owner | error()}


      


Closes a handle's descriptor.
Only the owner can close a handle; any other caller gets
{:error, :not_owner} and the handle stays open. A closed handle answers
{:error, :closed}, whoever asks, so calling this again is harmless.
The descriptor is closed when this returns :ok. Closing it runs on a
dirty I/O scheduler, so if close(2) blocks, for instance on a socket
with lingering data, only the caller waits.
If another process is inside with_fd/2 on the handle, or a connection is
still sending it, the handle is closed at once but the descriptor stays
open until that function returns or the send has passed it on.
:ok = Rebus.UnixFD.close(handle)
{:error, :closed} = Rebus.UnixFD.close(handle)

  



  
    
      
    
    
      controlling_process(unix_fd, pid)



        
          
        

    

  


  

      

          @spec controlling_process(t(), pid()) ::
  :ok | {:error, :closed | :noproc | :not_owner | error()}


      


Makes pid the owner of a handle.
Only the owner can transfer a handle; any other caller gets
{:error, :not_owner}. A closed handle answers {:error, :closed},
whoever asks. If pid is not alive, the handle is closed and the call
returns {:error, :noproc}. A pid on another node gets
{:error, :not_local} and leaves the handle as it was. Making the current
owner the owner again does nothing.
worker = spawn(fn -> receive do {:take, handle} -> use_and_close(handle) end end)
:ok = Rebus.UnixFD.controlling_process(handle, worker)
send(worker, {:take, handle})

  



  
    
      
    
    
      dup(unix_fd)



        
          
        

    

  


  

      

          @spec dup(t()) :: {:ok, t()} | {:error, :closed | error() | atom()}


      


Duplicates a handle's descriptor into a new handle owned by the caller.
The two handles refer to the same open file but close independently. The
new handle is owned by the process that calls this, whether or not it owns
the original. Returns {:error, :closed} if the handle is closed, or
{:error, posix} if the operating system cannot duplicate the descriptor.
{:ok, mine} = Rebus.UnixFD.dup(borrowed)

  



  
    
      
    
    
      open?(handle)



        
          
        

    

  


  

      

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


      


Returns whether a handle is open.
A handle that is not local to this node, or on a platform without handle
support, is reported as not open.

  



  
    
      
    
    
      owner(unix_fd)



        
          
        

    

  


  

      

          @spec owner(t()) :: {:ok, pid()} | {:error, :closed | error()}


      


Returns the process that owns a handle, or {:error, :closed} once it is
closed.
{:ok, owner} = Rebus.UnixFD.owner(handle)

  



  
    
      
    
    
      supported?()



        
          
        

    

  


  

      

          @spec supported?() :: boolean()


      


Returns whether this build of Rebus supports handles, and so can pass
descriptors.
It is true on Linux and macOS when the application enabled Unix fd support
with config :rebus, unix_fds: true in its config/config.exs. A library
built on Rebus cannot enable it for its users, so one that needs descriptor
passing can check this at startup and tell them to.
unless Rebus.UnixFD.supported?() do
  raise "add `config :rebus, unix_fds: true` to config/config.exs"
end

  



  
    
      
    
    
      with_fd(handle, fun)



        
          
        

    

  


  

      

          @spec with_fd(t(), (raw() -> result)) :: {:ok, result} | {:error, :closed | error()}
when result: term()


      


Calls fun with the handle's raw descriptor number.
Returns {:ok, result} with what fun returned, or {:error, :closed}
without calling fun if the handle is closed.
The descriptor stays open until fun returns, even if the handle is closed
or its owner exits meanwhile, and the number is valid only until then. Do
not keep it, close it, or hand it to anything that outlives fun without
taking its own copy, as :socket.open/2 does. To keep a descriptor of your
own, use dup/1. If the calling process is killed inside fun, the
descriptor is released when the process's memory is reclaimed.
Exceptions, throws and exits from fun propagate after the descriptor is
released.
{:ok, {:ok, contents}} = Rebus.UnixFD.with_fd(handle, &File.read("/dev/fd/#{&1}"))
Returning the number from fun, as in {:ok, fd} = with_fd(handle, & &1),
gives you a number that may already be closed, or reused for something
else, by the time you use it.
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Requests and releases well-known bus names, such as "org.example.Calculator".
A connection to a message bus is known by its unique name, such as
":1.42", for its whole life. A service also asks the bus for a well-known
name, which clients address it by. request_name/4 asks for one and
release_name/3 gives it back. Both are calls to the bus driver,
org.freedesktop.DBus, with the driver's numeric answers turned into atoms.
Example
{:ok, conn} = Rebus.connect(:session)
{:ok, _ref} = Rebus.Service.export(conn, "/org/example/Calculator", [calculator])

{:ok, :primary_owner} = Rebus.Bus.request_name(conn, "org.example.Calculator")

receive do
  {:rebus_name, ^conn, :acquired, "org.example.Calculator"} -> :ok
end
Export before requesting
Export a service's objects before requesting its name. The bus announces a
new owner with NameOwnerChanged as soon as the name is granted, and a
client waiting for that, or one the bus activated, may call immediately.
The connection replies to calls on unknown paths with
org.freedesktop.DBus.Error.UnknownObject.
Ownership notices
The bus tells the owning connection when it gains or loses a name, with the
NameAcquired and NameLost signals. request_name/4 has them delivered
to its :owner, the calling process by default, as
{:rebus_name, conn, :acquired | :lost, name}
A name can change hands at any time after it is requested. A connection
that asks with :replace_existing takes it from an owner that allowed
replacement, and a connection waiting in the queue gets it when the owner
releases it or disconnects. Each change arrives as a notice, so an owner
learns that it lost the name and a queued connection that it gained it.
Notices for a name continue until release_name/3 releases it, the owner
exits, or the connection closes. A first request answered :exists sets
up no notices, and requesting a name again for the same owner does not
duplicate them.
Make one request or release of a given name at a time on a connection.
When two overlap, the earlier one's cleanup can stop the notices the later
one set up.
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        error_reason()

      


        Failure reasons returned by request_name/4 and release_name/3.



    


    
      
        flag()

      


        A flag for request_name/4.



    


    
      
        name_notice()

      


        The message an owner receives when its connection gains or loses a name.



    


    
      
        release_result()

      


        The bus's answer to release_name/3.



    


    
      
        request_result()

      


        The bus's answer to request_name/4.



    





  
    Functions
  


    
      
        release_name(conn, name, opts \\ [])

      


        Releases the well-known name name, or leaves its queue.



    


    
      
        request_name(conn, name, flags \\ [], opts \\ [])

      


        Asks the bus for the well-known name name.
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          @type error_reason() ::
  :invalid_name
  | :invalid_flags
  | :invalid_owner
  | :invalid_timeout
  | :not_a_bus
  | :invalid_bus_reply
  | {:bus_error, binary()}
  | Rebus.error_reason()


      


Failure reasons returned by request_name/4 and release_name/3.
	:invalid_name, :invalid_flags, :invalid_owner and
:invalid_timeout - an invalid argument. Nothing was sent.
	:not_a_bus - the connection was opened with bus: false and has no
bus to ask. Nothing was sent.
	{:bus_error, error_name} - the bus refused the request, for example
with org.freedesktop.DBus.Error.AccessDenied where its policy does not
let this connection own the name.
	:invalid_bus_reply - the bus answered with something other than one of
the documented values.
	Any other reason is a failure of the call to the bus, as for
Rebus.call/3. :timeout is delivery-ambiguous: the bus may have
applied the request.
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          @type flag() :: :allow_replacement | :replace_existing | :do_not_queue


      


A flag for request_name/4.
	:allow_replacement - let a later request with :replace_existing take
the name from this connection.
	:replace_existing - take the name from its current owner, if that owner
allowed replacement.
	:do_not_queue - answer :exists rather than waiting in the queue for a
name that cannot be taken now.


  



  
    
      
    
    
      name_notice()



        
          
        

    

  


  

      

          @type name_notice() :: {:rebus_name, pid(), :acquired | :lost, binary()}


      


The message an owner receives when its connection gains or loses a name.

  



  
    
      
    
    
      release_result()



        
          
        

    

  


  

      

          @type release_result() :: :released | :non_existent | :not_owner


      


The bus's answer to release_name/3.
	:released - the connection owned the name, or waited in its queue, and
no longer does.
	:non_existent - nobody owned the name.
	:not_owner - the name is owned by another connection, and this one was
not in its queue.


  



  
    
      
    
    
      request_result()



        
          
        

    

  


  

      

          @type request_result() :: :primary_owner | :in_queue | :exists | :already_owner


      


The bus's answer to request_name/4.
	:primary_owner - the connection now owns the name.
	:in_queue - the name is owned elsewhere and the connection waits in its
queue. It becomes the owner, and its owner receives an :acquired
notice, when the name comes free.
	:exists - the name is owned elsewhere and the connection did not queue
for it.
	:already_owner - the connection already owned the name.


  


        

      

      
        Functions


        


    

  
    
      
    
    
      release_name(conn, name, opts \\ [])



        
          
        

    

  


  

      

          @spec release_name(pid(), binary(), keyword()) ::
  {:ok, release_result()} | {:error, error_reason()}


      


Releases the well-known name name, or leaves its queue.
The name's ownership notices end once the bus has answered, for every owner
that request_name/4 gave the connection. A :lost notice the bus sent
before its answer still arrives.
Options
	:timeout - milliseconds for the whole request. Defaults to 5000.

Return values
	{:ok, result} - the bus's answer, a release_result/0.
	{:error, reason} - see error_reason/0. The notices continue.

Examples
{:ok, :released} = Rebus.Bus.release_name(conn, "org.example.Calculator")

  



    

    

  
    
      
    
    
      request_name(conn, name, flags \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec request_name(pid(), binary(), [flag()], keyword()) ::
  {:ok, request_result()} | {:error, error_reason()}


      


Asks the bus for the well-known name name.
flags is a list of flag/0 values and defaults to [], which asks for
the name, queues for it if another connection owns it, and lets nobody take
it away.
Options
	:owner - the local process that receives the name's
name_notice/0 messages, or nil for none. Defaults to the caller.
	:timeout - milliseconds for the whole request. Defaults to 5000.

Return values
	{:ok, result} - the bus's answer, a request_result/0.
	{:error, reason} - see error_reason/0.

Examples
{:ok, :primary_owner} = Rebus.Bus.request_name(conn, "org.example.Calculator")

{:ok, :exists} =
  Rebus.Bus.request_name(other_conn, "org.example.Calculator", [:do_not_queue])

  


        

      


  

    
Rebus.Interface 
    



      
A validated declaration of a D-Bus interface: its methods, signals,
properties and annotations.
One declaration describes an interface everywhere Rebus needs it: checking
the arguments of inbound calls, typing replies, signals and property values,
and generating introspection XML with Rebus.Introspection.
Example
calculator =
  Rebus.Interface.new!("org.example.Calculator",
    methods: [
      {"Add", in: [a: "i", b: "i"], out: [sum: "i"]},
      {"Log", in: [line: "s"], no_reply: true}
    ],
    signals: [{"Computed", args: [sum: "i"]}],
    properties: [
      {"Precision", "u", :readwrite},
      {"Version", "s", :read, emits_changed: :const}
    ]
  )
Declarations
new/2 takes the interface name and these options, each a list:
	:methods - {name, opts} entries. opts takes :in and :out
argument lists, :no_reply (a boolean, default false) and
:annotations.
	:signals - {name, opts} entries. opts takes :args and
:annotations.
	:properties - {name, signature, access} or
{name, signature, access, opts} entries, where access is :read,
:write or :readwrite. opts takes :emits_changed and
:annotations.
	:annotations - {name, value} pairs for the interface itself.

An argument list holds {name, signature} pairs, where the name is an atom
or a binary, so [a: "i", b: "i"] declares two named int32 arguments. A
bare signature declares an unnamed argument. Every argument and property
signature must be a single complete type.
no_reply: true adds the org.freedesktop.DBus.Method.NoReply annotation,
and :emits_changed adds org.freedesktop.DBus.Property.EmitsChangedSignal
when it differs from the default, so introspection reports both. Either
annotation may be given directly instead. An EmitsChangedSignal
annotation on the interface sets the default for its properties, as the
D-Bus specification describes; otherwise the default is true.

      


      
        Summary


  
    Types
  


    
      
        access()

      


        Whether a property can be read, written, or both.



    


    
      
        annotation()

      


        An introspection annotation: a name and a string value.



    


    
      
        property_error()

      


        A reason why wrap_properties/2 could not wrap a value.



    


    
      
        t()

      


        A declared D-Bus interface.



    


    
      
        validation_error()

      


        A reason why new/2 rejected a declaration.



    





  
    Functions
  


    
      
        introspectable()

      


        The standard org.freedesktop.DBus.Introspectable interface.



    


    
      
        new(name, opts \\ [])

      


        Builds an interface declaration, validating every name, signature and
annotation.



    


    
      
        new!(name, opts \\ [])

      


        Builds an interface declaration, raising ArgumentError when it is invalid.



    


    
      
        object_manager()

      


        The standard org.freedesktop.DBus.ObjectManager interface.



    


    
      
        peer()

      


        The standard org.freedesktop.DBus.Peer interface.



    


    
      
        properties()

      


        The standard org.freedesktop.DBus.Properties interface.



    


    
      
        properties_changed(interface, path, changed, invalidated, opts \\ [])

      


        Builds an org.freedesktop.DBus.Properties.PropertiesChanged signal for
properties declared by interface.



    


    
      
        signal(interface, path, member, body, opts \\ [])

      


        Builds a signal message for a signal declared by interface, typed by its
declaration.



    


    
      
        wrap_properties(interface, values)

      


        Wraps property values as the a{sv} body element that GetAll replies and
PropertiesChanged signals carry, typing each value by its declaration.



    


    
      
        wrap_properties!(interface, values)

      


        Wraps property values as wrap_properties/2 does, raising ArgumentError
for a property the interface does not declare.



    





      


      
        Types


        


  
    
      
    
    
      access()



        
          
        

    

  


  

      

          @type access() :: :read | :write | :readwrite


      


Whether a property can be read, written, or both.

  



  
    
      
    
    
      annotation()



        
          
        

    

  


  

      

          @type annotation() :: {name :: binary(), value :: binary()}


      


An introspection annotation: a name and a string value.

  



  
    
      
    
    
      property_error()



        
          
        

    

  


  

      

          @type property_error() :: {:unknown_property, term()}


      


A reason why wrap_properties/2 could not wrap a value.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rebus.Interface{
  annotations: [annotation()],
  methods: %{required(binary()) => Rebus.Interface.Method.t()},
  name: binary(),
  properties: %{required(binary()) => Rebus.Interface.Property.t()},
  signals: %{required(binary()) => Rebus.Interface.Signal.t()}
}


      


A declared D-Bus interface.

  



  
    
      
    
    
      validation_error()



        
          
        

    

  


  

      

          @type validation_error() ::
  {:invalid_option, term()}
  | {:invalid_interface_name, term()}
  | {:invalid_member_name, term()}
  | {:invalid_method, term()}
  | {:invalid_signal, term()}
  | {:invalid_property, term()}
  | {:invalid_arg, term()}
  | {:invalid_arg_name, term()}
  | {:invalid_signature, term()}
  | {:invalid_access, term()}
  | {:invalid_emits_changed, term()}
  | {:invalid_annotation, term()}
  | {:conflicting_annotation, {member :: binary(), annotation :: binary()}}
  | {:duplicate_member, binary()}
  | {:duplicate_property, binary()}
  | {:duplicate_annotation, binary()}
  | {:unix_fd_in_no_reply, binary()}


      


A reason why new/2 rejected a declaration.
Each reason carries the offending value, or the name of the member it
belongs to.

  


        

      

      
        Functions


        


  
    
      
    
    
      introspectable()



        
          
        

    

  


  

      

          @spec introspectable() :: t()


      


The standard org.freedesktop.DBus.Introspectable interface.

  



    

  
    
      
    
    
      new(name, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  binary(),
  keyword()
) :: {:ok, t()} | {:error, validation_error()}


      


Builds an interface declaration, validating every name, signature and
annotation.
Names follow the D-Bus grammar: the interface name is checked as an
interface name, and method, signal, property and argument names as member
names. Annotation names follow the interface-name grammar, and annotation
values must be strings that XML can carry. Duplicate methods, signals,
properties or annotations are rejected, as is a no-reply method with a Unix
file descriptor (h) among its out arguments.
Examples
iex> {:ok, interface} =
...>   Rebus.Interface.new("org.example.Calculator",
...>     methods: [{"Add", in: [a: "i", b: "i"], out: [sum: "i"]}]
...>   )
iex> interface.methods["Add"].in_signature
"ii"

iex> Rebus.Interface.new("Calculator")
{:error, {:invalid_interface_name, "Calculator"}}

  



    

  
    
      
    
    
      new!(name, opts \\ [])



        
          
        

    

  


  

      

          @spec new!(
  binary(),
  keyword()
) :: t()


      


Builds an interface declaration, raising ArgumentError when it is invalid.

  



  
    
      
    
    
      object_manager()



        
          
        

    

  


  

      

          @spec object_manager() :: t()


      


The standard org.freedesktop.DBus.ObjectManager interface.

  



  
    
      
    
    
      peer()



        
          
        

    

  


  

      

          @spec peer() :: t()


      


The standard org.freedesktop.DBus.Peer interface.

  



  
    
      
    
    
      properties()



        
          
        

    

  


  

      

          @spec properties() :: t()


      


The standard org.freedesktop.DBus.Properties interface.

  



    

  
    
      
    
    
      properties_changed(interface, path, changed, invalidated, opts \\ [])



        
          
        

    

  


  

      

          @spec properties_changed(
  t(),
  binary(),
  %{required(binary()) => term()},
  [binary()],
  keyword()
) ::
  {:ok, Rebus.Message.t()}
  | {:error,
     property_error()
     | {:invalid_property_change, binary()}
     | {:invalid_option, term()}
     | Rebus.Message.construction_error()}


      


Builds an org.freedesktop.DBus.Properties.PropertiesChanged signal for
properties declared by interface.
changed maps property names to their new values, which are typed by the
declaration. invalidated names properties that changed without their
values. Each property's emits_changed decides where it may appear: one
that emits true only in changed, one that emits :invalidates only in
invalidated, and one that emits false or :const in neither.
opts takes :destination, :flags and :fds, as signal/5 does, so a
value of a property declared with a Unix file descriptor type can refer to
a descriptor.
Returns {:error, {:unknown_property, name}} for a property the interface
does not declare, {:error, {:invalid_property_change, name}} for one whose
declaration does not allow it where it appears, and Rebus.Message.new/2's
errors otherwise.

  



    

  
    
      
    
    
      signal(interface, path, member, body, opts \\ [])



        
          
        

    

  


  

      

          @spec signal(t(), binary(), binary(), [term()], keyword()) ::
  {:ok, Rebus.Message.t()}
  | {:error,
     :unknown_signal
     | {:invalid_option, term()}
     | Rebus.Message.construction_error()}


      


Builds a signal message for a signal declared by interface, typed by its
declaration.
opts takes :destination, :flags and :fds, as Rebus.Message.new/2
does. Returns {:error, :unknown_signal} when the interface does not
declare member, and Rebus.Message.new/2's errors otherwise; a body that
does not fit the declared signature is {:error, :invalid_body}.
Example
iex> interface =
...>   Rebus.Interface.new!("org.example.Calculator",
...>     signals: [{"Computed", args: [sum: "i"]}]
...>   )
iex> {:ok, message} =
...>   Rebus.Interface.signal(interface, "/org/example/Calc", "Computed", [42])
iex> Rebus.Message.signature(message)
"i"

  



  
    
      
    
    
      wrap_properties(interface, values)



        
          
        

    

  


  

      

          @spec wrap_properties(t(), %{required(binary()) => term()}) ::
  {:ok, [{binary(), {binary(), term()}}]} | {:error, property_error()}


      


Wraps property values as the a{sv} body element that GetAll replies and
PropertiesChanged signals carry, typing each value by its declaration.
Entries are sorted by property name. Values are not checked against their
signatures here; the message they are placed in reports one that does not
fit as :invalid_body.
Example
iex> interface =
...>   Rebus.Interface.new!("org.example.Calculator",
...>     properties: [{"Precision", "u", :readwrite}, {"Version", "s", :read}]
...>   )
iex> Rebus.Interface.wrap_properties(interface, %{"Version" => "1.0", "Precision" => 3})
{:ok, [{"Precision", {"u", 3}}, {"Version", {"s", "1.0"}}]}

  



  
    
      
    
    
      wrap_properties!(interface, values)



        
          
        

    

  


  

      

          @spec wrap_properties!(t(), %{required(binary()) => term()}) :: [
  {binary(), {binary(), term()}}
]


      


Wraps property values as wrap_properties/2 does, raising ArgumentError
for a property the interface does not declare.

  


        

      


  

    
Rebus.Interface.Arg 
    



      
One argument of a Rebus.Interface.Method or Rebus.Interface.Signal.
signature is a single complete D-Bus type. name is optional, as it is in
introspection XML.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A method or signal argument.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rebus.Interface.Arg{name: binary() | nil, signature: binary()}


      


A method or signal argument.

  


        

      


  

    
Rebus.Interface.Method 
    



      
A method declared by a Rebus.Interface.
in_signature and out_signature are the argument signatures concatenated,
so a method call's body signature can be compared with in_signature
directly. no_reply? reflects the org.freedesktop.DBus.Method.NoReply
annotation, which annotations always carries when no_reply? is true.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A declared method.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rebus.Interface.Method{
  annotations: [Rebus.Interface.annotation()],
  in_args: [Rebus.Interface.Arg.t()],
  in_signature: binary(),
  name: binary(),
  no_reply?: boolean(),
  out_args: [Rebus.Interface.Arg.t()],
  out_signature: binary()
}


      


A declared method.

  


        

      


  

    
Rebus.Interface.Property 
    



      
A property declared by a Rebus.Interface.
signature is a single complete D-Bus type. emits_changed says how
org.freedesktop.DBus.Properties.PropertiesChanged reports a change, as the
org.freedesktop.DBus.Property.EmitsChangedSignal annotation does:
	true - the signal carries the new value
	:invalidates - the signal names the property without its value
	false - the property changes without a signal
	:const - the property never changes while the object exists


      


      
        Summary


  
    Types
  


    
      
        emits_changed()

      


        How PropertiesChanged reports a change to a property.



    


    
      
        t()

      


        A declared property.



    





      


      
        Types


        


  
    
      
    
    
      emits_changed()



        
          
        

    

  


  

      

          @type emits_changed() :: true | false | :invalidates | :const


      


How PropertiesChanged reports a change to a property.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rebus.Interface.Property{
  access: Rebus.Interface.access(),
  annotations: [Rebus.Interface.annotation()],
  emits_changed: emits_changed(),
  name: binary(),
  signature: binary()
}


      


A declared property.

  


        

      


  

    
Rebus.Interface.Signal 
    



      
A signal declared by a Rebus.Interface.
signature is the argument signatures concatenated: the body signature of
every emission of the signal.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A declared signal.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rebus.Interface.Signal{
  annotations: [Rebus.Interface.annotation()],
  args: [Rebus.Interface.Arg.t()],
  name: binary(),
  signature: binary()
}


      


A declared signal.

  


        

      


  

    
Rebus.Introspection 
    



      
Generates D-Bus introspection XML, the document that
org.freedesktop.DBus.Introspectable.Introspect returns.
to_xml/1 renders a Rebus.Introspection.Node in the format the
D-Bus specification
describes. Rebus only generates introspection XML; it does not parse it.
Example
calculator =
  Rebus.Interface.new!("org.example.Calculator",
    methods: [{"Add", in: [a: "i", b: "i"], out: [sum: "i"]}]
  )

%Rebus.Introspection.Node{interfaces: [calculator], children: ["History"]}
|> Rebus.Introspection.to_xml()
|> IO.iodata_to_binary()
returns
<!DOCTYPE node PUBLIC "-//freedesktop//DTD D-BUS Object Introspection 1.0//EN"
 "http://www.freedesktop.org/standards/dbus/1.0/introspect.dtd">
<node>
  <interface name="org.example.Calculator">
    <method name="Add">
      <arg name="a" type="i" direction="in"/>
      <arg name="b" type="i" direction="in"/>
      <arg name="sum" type="i" direction="out"/>
    </method>
  </interface>
  <node name="History"/>
</node>

      


      
        Summary


  
    Functions
  


    
      
        to_xml(node)

      


        Renders a node as introspection XML.



    





      


      
        Functions


        


  
    
      
    
    
      to_xml(node)



        
          
        

    

  


  

      

          @spec to_xml(Rebus.Introspection.Node.t()) :: iodata()


      


Renders a node as introspection XML.
Interfaces appear in the order given. Within an interface, annotations come
first, then methods, signals and properties, each sorted by name. Child
nodes come last, sorted and without duplicates. Every attribute value is
escaped.

  


        

      


  

    
Rebus.Introspection.Node 
    



      
One object path's introspection data: the interfaces it implements and the
names of its child nodes.
children holds single path elements, such as "Calc" for
/org/example/Calc under /org/example, not full paths.
Rebus.Introspection.to_xml/1 sorts them.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        An introspection node.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rebus.Introspection.Node{
  children: [binary()],
  interfaces: [Rebus.Interface.t()]
}


      


An introspection node.

  


        

      


  

    
Rebus.Object behaviour
    



      
A behaviour for exported objects, run as a GenServer.
Rebus.Service hands each call on an exported object to a handler process
as a message, and leaves the process to answer it. use Rebus.Object
packages that for the common case: start_link/3 starts a GenServer that
exports the object and turns each call into a callback, answering it from
the callback's return value.
Example
defmodule Calculator do
  use Rebus.Object

  @calculator Rebus.Interface.new!("org.example.Calculator",
                methods: [{"Add", in: [a: "i", b: "i"], out: [sum: "i"]}],
                properties: [{"Precision", "u", :readwrite}]
              )

  @impl true
  def interfaces, do: [@calculator]

  @impl true
  def init(precision), do: {:ok, %{precision: precision}}

  @impl true
  def handle_method(%{member: "Add"}, [a, b], state), do: {:reply, [a + b], state}

  @impl true
  def handle_get_property(_interface, "Precision", state),
    do: {:ok, state.precision, state}

  @impl true
  def handle_set_property(_interface, "Precision", precision, state) when precision <= 16,
    do: {:ok, %{state | precision: precision}}

  def handle_set_property(_interface, "Precision", _precision, state),
    do: {:error, "org.freedesktop.DBus.Error.InvalidArgs", "Precision above 16", state}
end

{:ok, conn} = Rebus.connect(:session)
{:ok, _pid} = Rebus.Object.start_link(Calculator, 2, conn: conn, path: "/org/example/Calculator")
use Rebus.Object also defines child_spec/1, which takes {arg, opts}
as start_link/3 takes them, so the object can be supervised:
children = [{Calculator, {2, conn: conn, path: "/org/example/Calculator"}}]
The child is :transient. An object that crashes is restarted and exports
itself again. An object whose connection stops exits with
{:shutdown, :disconnected}, which a supervisor treats as a normal exit,
so it is not restarted: a restart would try to export on the same stopped
connection and fail.
:temporary is the only other sensible value, for an object that should
never be restarted, such as one started on demand under a
DynamicSupervisor. Avoid :permanent. It restarts an object after its
connection stops, every restart fails, and the supervisor gives up after
its restart limit and exits, taking its other children with it.
use Rebus.Object takes the keys of Supervisor.child_spec/0, such as
:restart or :id, as use GenServer does.
Lifetime
The object exports itself before its init/1 runs, and its export lives
as long as the process. When the process exits, the connection fails every
call still waiting for its answer with org.freedesktop.DBus.Error.Failed,
and when a supervisor restarts it, the new process exports the object
again.
Exceptions in callbacks are not rescued. The process crashes, the caller
receives Failed, and the exception's detail stays off the wire.
The object stops with {:shutdown, :disconnected} when its connection
stops, since its export is gone with the connection.
Methods
Each call to a declared method reaches handle_method/3 with its
arguments, which have the declared types. The callback answers it by
returning {:reply, body, state} or {:error, name, message, state}.
Returning {:noreply, state} leaves the call open, to be answered later by
any process holding the Rebus.Service.Call:
@impl true
def handle_method(%{member: "SlowAdd"} = call, [a, b], state) do
  Task.start(fn -> Rebus.Service.reply(call, [a + b]) end)
  {:noreply, state}
end
A reply that cannot be sent while the call is still open, such as a body
that does not fit the method's out-signature, is a bug in the object, which
stops with {:invalid_reply, reason}. Replying to a call that was already
answered or has expired, or a reply whose delivery timed out, is not a bug,
and the object carries on.
Properties
Get reaches handle_get_property/3, whose value is typed by the
property's declaration. GetAll calls it for every readable property of
the interface, in name order, and answers with the values together, or with
the first error returned. Set reaches handle_set_property/4 with the
new value, already checked against the declared type.
After a successful Set, the object emits
org.freedesktop.DBus.Properties.PropertiesChanged as the property's
emits_changed asks: with the new value when it is true, with the
property's name only when it is :invalidates, and not at all when it is
false or :const. A write-only property is never announced, since that
would broadcast a value no one may read. A callback that returns
{:ok, state, emit: false} suppresses the signal, for example when it
stores a value other than the one it was given, and can emit its own with
Rebus.Service.properties_changed/6.
The callbacks cannot carry Unix file descriptors, so an object whose
properties have a type containing h serves them through
Rebus.Service instead.
An object that declares readable properties without defining
handle_get_property/3, or writable ones without
handle_set_property/4, answers those calls with
org.freedesktop.DBus.Error.NotSupported.
Keeping your own loop
A GenServer that exports itself with Rebus.Service.export/4 can still map
its calls to these callbacks by passing them to dispatch/4 from its own
handle_info/2:
@impl GenServer
def handle_info({_ref, %Rebus.Service.Call{}} = call, state),
  do: Rebus.Object.dispatch(call, __MODULE__, state)
Such a module defines handle_method/3 and the property callbacks it
needs as plain functions. It cannot declare @behaviour Rebus.Object
beside GenServer, since both behaviours have init/1, handle_info/2
and terminate/2 callbacks.

      


      
        Summary


  
    Types
  


    
      
        method_result()

      


        What handle_method/3 returns.



    


    
      
        state()

      


        The object's own state, as its callbacks return it.



    





  
    Callbacks
  


    
      
        handle_get_property(interface, property, state)

      


        Reads the property property of interface, for Get and GetAll.



    


    
      
        handle_info(msg, state)

      


        Handles any other message, as GenServer.handle_info/2 does.



    


    
      
        handle_method(call, args, state)

      


        Handles a call to a declared method, whose arguments are args.



    


    
      
        handle_set_property(interface, property, value, state)

      


        Writes value to the property property of interface, for Set.



    


    
      
        init(arg)

      


        Initialises the object's state from the arg given to start_link/3.



    


    
      
        interfaces()

      


        The interfaces the object exports, unless start_link/3 is given :interfaces.



    


    
      
        terminate(reason, state)

      


        Called when the object stops, as GenServer.terminate/2 is.



    





  
    Functions
  


    
      
        dispatch(arg, module, state, opts \\ [])

      


        Answers a call by passing it to module's callbacks with state.



    


    
      
        start_link(module, arg, opts)

      


        Starts an object of module, exports it, and runs module.init(arg).



    





      


      
        Types


        


  
    
      
    
    
      method_result()



        
          
        

    

  


  

      

          @type method_result() ::
  {:reply, body :: [term()], state()}
  | {:reply, body :: [term()], state(), [{:fds, [Rebus.Message.unix_fd()]}]}
  | {:error, name :: binary(), message :: binary(), state()}
  | {:noreply, state()}
  | {:stop, reason :: term(), state()}


      


What handle_method/3 returns.

  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: term()


      


The object's own state, as its callbacks return it.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      handle_get_property(interface, property, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_get_property(interface :: binary(), property :: binary(), state()) ::
  {:ok, value :: term(), state()}
  | {:error, name :: binary(), message :: binary(), state()}


      


Reads the property property of interface, for Get and GetAll.
Only readable properties of exported interfaces reach this callback.

  



  
    
      
    
    
      handle_info(msg, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_info(msg :: term(), state()) ::
  {:noreply, state()} | {:stop, reason :: term(), state()}


      


Handles any other message, as GenServer.handle_info/2 does.

  



  
    
      
    
    
      handle_method(call, args, state)



        
          
        

    

  


  

      

          @callback handle_method(call :: Rebus.Service.Call.t(), args :: [term()], state()) ::
  method_result()


      


Handles a call to a declared method, whose arguments are args.
	{:reply, body, state} answers with body, encoded with the method's
out-signature. A fourth element, fds: fds, sends descriptors with the
reply, as Rebus.Service.reply/3 does.
	{:error, name, message, state} answers with the D-Bus error name.
	{:noreply, state} leaves the call open, for Rebus.Service.reply/3 or
Rebus.Service.reply_error/4 to answer later, from any process.
	{:stop, reason, state} stops the object, which fails the call.


  



  
    
      
    
    
      handle_set_property(interface, property, value, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_set_property(
  interface :: binary(),
  property :: binary(),
  value :: term(),
  state()
) ::
  {:ok, state()}
  | {:ok, state(), [{:emit, boolean()}]}
  | {:error, name :: binary(), message :: binary(), state()}


      


Writes value to the property property of interface, for Set.
Only writable properties of exported interfaces reach this callback, and
value has the declared type. {:ok, state} answers the call and emits
PropertiesChanged as the property declares; {:ok, state, emit: false}
answers without emitting it.

  



  
    
      
    
    
      init(arg)



        
          
        

    

  


  

      

          @callback init(arg :: term()) :: {:ok, state()} | {:stop, reason :: term()} | :ignore


      


Initialises the object's state from the arg given to start_link/3.
The object is already exported when this runs, so calls that arrive in
the meantime wait in the mailbox. Returning {:stop, reason} or :ignore
withdraws the export.

  



  
    
      
    
    
      interfaces()



        
          
        

    

  


  

      

          @callback interfaces() :: [Rebus.Interface.t()]


      


The interfaces the object exports, unless start_link/3 is given :interfaces.

  



  
    
      
    
    
      terminate(reason, state)


        (optional)


        
          
        

    

  


  

      

          @callback terminate(reason :: term(), state()) :: term()


      


Called when the object stops, as GenServer.terminate/2 is.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      dispatch(arg, module, state, opts \\ [])



        
          
        

    

  


  

      

          @spec dispatch({reference(), Rebus.Service.Call.t()}, module(), state(), keyword()) ::
  {:noreply, state()} | {:stop, reason :: term(), state()}


      


Answers a call by passing it to module's callbacks with state.
This is what the process start_link/3 starts does with each call, for a
GenServer that keeps its own loop. Give it the {ref, call} message the
connection sent, and return its result from handle_info/2: either
{:noreply, state} or {:stop, reason, state}. module defines
handle_method/3, and handle_get_property/3 and
handle_set_property/4 as its properties need.
Options
	:interfaces - the exported interfaces, which property calls are
typed by. Defaults to module.interfaces(), which is only called for a
property call.


  



  
    
      
    
    
      start_link(module, arg, opts)



        
          
        

    

  


  

      

          @spec start_link(module(), term(), keyword()) :: GenServer.on_start()


      


Starts an object of module, exports it, and runs module.init(arg).
Options
	:conn - the connection to export on. Required.
	:path - the object path to export at. Required.
	:interfaces - the interfaces to export. Defaults to
module.interfaces().
	:subtree, :call_timeout and :timeout - as for
Rebus.Service.export/4. :timeout bounds the export, not the
GenServer's init/1.
	:name - a name for the process in the VM, as for
GenServer.start_link/3: an atom, {:global, term} or
{:via, module, term}. It is not a bus name; clients find the object by
its :path, under a well-known name the connection requests with
Rebus.Bus.request_name/4.
	:debug, :spawn_opt and :hibernate_after - passed to
GenServer.start_link/3.

Any other option raises ArgumentError.
Return values
As for GenServer.start_link/3, with {:error, reason} for any
Rebus.Service.export/4 error, such as
{:error, {:already_exported, path, interface}}.

  


        

      


  

    
Rebus.Service 
    



      
Exports objects on a connection and answers the method calls made on them.
An object is a set of Rebus.Interface declarations exported at an object
path. Each export names a handler process, which receives every call made
on the export's interfaces as a message:
{export_ref, %Rebus.Service.Call{}}
The connection process never runs application code. It routes each
inbound call, checks it against the declarations, and refuses anything that
does not match with a standard D-Bus error, so a handler only ever sees
calls to declared methods with arguments of the declared types. Calls to
one handler arrive in the order they were received.
Example
calculator =
  Rebus.Interface.new!("org.example.Calculator",
    methods: [{"Add", in: [a: "i", b: "i"], out: [sum: "i"]}]
  )

{:ok, conn} = Rebus.connect(:session)
{:ok, ref} = Rebus.Service.export(conn, "/org/example/Calculator", [calculator])

receive do
  {^ref, %Rebus.Service.Call{member: "Add", body: [a, b]} = call} ->
    :ok = Rebus.Service.reply(call, [a + b])
end
Clients usually find a service by a well-known name. Export its objects
first, then request the name with Rebus.Bus.request_name/4, so that no
client reaches the name before the objects are there to answer.
Answering calls
Answer every call exactly once, with reply/3, reply_error/4 or
reply_message/3. Any process holding the Rebus.Service.Call can answer
it, so a handler can hand a slow call to another process, but the call
stays bound to its export: when the export goes away, the call is failed.
A call whose caller asked for no reply has no_reply?: true. Answering it
sends nothing and returns :ok, so a handler can treat every call the same
way. For such a call that carries descriptors, the answer is also what
releases them.
A second answer to the same call returns {:error, :unknown_call}, as does
an answer to a call that has expired or whose export is gone. The caller
never receives two replies.
What callers see
The connection answers these itself, each with a fixed message text that
never echoes the call:
	Condition	Error name
	Nothing exported at the path or below it	org.freedesktop.DBus.Error.UnknownObject
	A path with exports only below it, for anything but Introspect	org.freedesktop.DBus.Error.UnknownInterface
	Interface not exported on the object	org.freedesktop.DBus.Error.UnknownInterface
	Method not declared, or, without an interface, declared by no exported interface or by more than one	org.freedesktop.DBus.Error.UnknownMethod
	Argument signature differs from the declaration	org.freedesktop.DBus.Error.InvalidArgs
	Property not declared by the interface a Properties call names	org.freedesktop.DBus.Error.UnknownProperty
	Set of a read-only property	org.freedesktop.DBus.Error.PropertyReadOnly
	Get of a write-only property	org.freedesktop.DBus.Error.InvalidArgs
	Set value of a type other than the declared one	org.freedesktop.DBus.Error.InvalidArgs
	:max_pending_calls calls already waiting	org.freedesktop.DBus.Error.LimitsExceeded
	Handler exited with the call pending	org.freedesktop.DBus.Error.Failed
	Object unexported with the call pending	org.freedesktop.DBus.Error.Failed
	No answer within the export's :call_timeout	org.freedesktop.DBus.Error.NoReply

A caller that asked for no reply gets none of these.
org.freedesktop.DBus.Peer is answered by the connection on every path, so
it cannot be exported, and neither can
org.freedesktop.DBus.Introspectable or org.freedesktop.DBus.Properties,
which the connection reserves for itself.
Properties
The connection checks every org.freedesktop.DBus.Properties call against
the declaration of the interface it names, and sends it to the handler that
exported that interface. The call arrives with
interface: "org.freedesktop.DBus.Properties", member "Get", "Set"
or "GetAll", and the body as sent, whose first element names the
interface. By then the interface is exported on the object, a Get or
Set names a declared property that can be read or written, and a Set
value has the declared type, so the handler only reads or writes values:
alias Rebus.Service.Call

receive do
  {^ref, %Call{member: "Get", body: [_iface, "Precision"]} = call} ->
    Rebus.Service.reply(call, [{"u", precision}])

  {^ref, %Call{member: "Set", body: [_iface, "Precision", {"u", value}]} = call} ->
    Rebus.Service.reply(call, [])

  {^ref, %Call{member: "GetAll"} = call} ->
    values = Rebus.Interface.wrap_properties!(settings, %{"Precision" => precision})
    Rebus.Service.reply(call, [values])
end
The call's :out_signature is "v" for Get, so the value is a
{signature, value} variant; "" for Set; and "a{sv}" for GetAll,
which Rebus.Interface.wrap_properties/2 builds from the declaration. A
GetAll for an interface that declares no readable property is answered
with an empty dictionary without reaching the handler.
Signals
emit/6 sends a signal from an exported object, typed by the interface
declaration, and properties_changed/6 sends
org.freedesktop.DBus.Properties.PropertiesChanged for properties that
changed, as each property's emits_changed allows:
:ok = Rebus.Service.emit(conn, "/org/example/Calculator", calculator, "Computed", [5])

:ok =
  Rebus.Service.properties_changed(conn, "/org/example/Calculator", settings,
    %{"Precision" => 3}, [])
Introspection
The connection answers org.freedesktop.DBus.Introspectable.Introspect
itself, with XML generated from the exported declarations, so tools such
as busctl and d-feet can find and describe the objects. An exported
object lists its own interfaces, then Peer, Introspectable and
Properties, then the next path element of every export below it. A path
with exports only below it, such as / or /org for
/org/example/Calculator, lists Introspectable and those child elements,
so a tool can walk the tree from /. A path served by a subtree export
lists the subtree's interfaces and no children, since the connection
cannot know which paths the handler serves.
Unix file descriptors
Descriptors sent with a call arrive in the call's :unix_fds as
Rebus.UnixFD handles, indexed by its h arguments. The connection owns
them and the handler borrows them while the call is pending: it may use
them, with Rebus.UnixFD.with_fd/2, but only the connection can close them.
When the call completes, however it completes, the connection closes each
one it still owns, so a handler that ignores them leaks nothing. To keep
them, take ownership with take_fds/2 before the call completes:
receive do
  {^ref, %Rebus.Service.Call{member: "TakeLog"} = call} ->
    {:ok, [handle]} = Rebus.Service.take_fds(call)
    :ok = Rebus.Service.reply(call, [])
    # handle is now the handler's, closed when the handler exits
    # or with Rebus.UnixFD.close/1
end
A reply sends descriptors through reply/3's :fds option, or the
unix_fds of a message answered with reply_message/3: handles, raw
descriptor numbers, or both, as for Rebus.Message.new/2. A reply may
carry the call's own borrowed handles. Answering the call closes them, but
the connection keeps their descriptors open until the reply has passed
them on:
receive do
  {^ref, %Rebus.Service.Call{member: "Echo", unix_fds: [handle]} = call} ->
    :ok = Rebus.Service.reply(call, [0], fds: [handle])
end
See Unix file descriptor passing for the full ownership
rules.
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        export_error()

      


        A reason why export/4 refused an export.



    


    
      
        reply_error()

      


        A reason why a reply was not sent.



    


    
      
        take_fds_error()

      


        A reason why take_fds/2 did not return a call's handles.



    





  
    Functions
  


    
      
        emit(conn, path, interface, member, body, opts \\ [])

      


        Emits the signal member of interface from the object at path.



    


    
      
        export(conn, path, interfaces, opts \\ [])

      


        Exports interfaces at path on conn.



    


    
      
        properties_changed(conn, path, interface, changed, invalidated, opts \\ [])

      


        Emits org.freedesktop.DBus.Properties.PropertiesChanged for properties
of interface on the object at path.



    


    
      
        reply(call, body, opts \\ [])

      


        Answers a call with a method return carrying body.



    


    
      
        reply_error(call, name, message, opts \\ [])

      


        Answers a call with a D-Bus error named name and carrying message.



    


    
      
        reply_message(call, message, opts \\ [])

      


        Answers a call with a reply built by hand.



    


    
      
        take_fds(call, timeout \\ 5000)

      


        Takes ownership of the handles that arrived with a call.



    


    
      
        unexport(conn, ref, timeout \\ 5000)

      


        Removes an export.
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      export_error()



        
          
        

    

  


  

      

          @type export_error() ::
  :not_connected
  | :disconnected
  | :timeout
  | :remote_connection_unsupported
  | :invalid_path
  | :invalid_handler
  | :invalid_subtree
  | :invalid_call_timeout
  | {:invalid_interface, term()}
  | {:already_exported, path :: binary(), interface :: binary()}


      


A reason why export/4 refused an export.
{:invalid_interface, reason} carries the offending value, or
{:duplicate, name} for an interface listed twice, or {:reserved, name}
for an interface the connection implements itself.

  



  
    
      
    
    
      reply_error()



        
          
        

    

  


  

      

          @type reply_error() ::
  :unknown_call
  | :signature_mismatch
  | Rebus.Message.construction_error()
  | Rebus.error_reason()


      


A reason why a reply was not sent.

  



  
    
      
    
    
      take_fds_error()



        
          
        

    

  


  

      

          @type take_fds_error() :: :unknown_call | :timeout | :disconnected


      


A reason why take_fds/2 did not return a call's handles.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      emit(conn, path, interface, member, body, opts \\ [])



        
          
        

    

  


  

      

          @spec emit(
  pid(),
  binary(),
  Rebus.Interface.t() | binary(),
  binary(),
  [term()],
  keyword()
) ::
  :ok
  | {:error,
     :unknown_signal
     | :signature_required
     | {:invalid_option, term()}
     | Rebus.Message.construction_error()
     | Rebus.error_reason()}


      


Emits the signal member of interface from the object at path.
Given a Rebus.Interface, the signal must be one it declares, and body
is encoded with the declared signature. Given an interface name, the
signature must be passed as the :signature option. The signal is sent
as Rebus.send/3 sends any message: the connection does not check that
anything is exported at path.
Options
	:signature - the body's signature. Required with an interface name,
and refused with a Rebus.Interface, which supplies its own.
	:destination - the unique name to send the signal to, rather than
broadcasting it.
	:flags and :fds - as for Rebus.Message.new/2.
	:timeout - milliseconds to wait for the connection to accept the
signal. Defaults to 5000.

Return values
	:ok - the signal was handed to the socket.
	{:error, :unknown_signal} - the interface does not declare member.
	{:error, :signature_required} - an interface name without :signature.
	{:error, {:invalid_option, opts}} - an option not listed above.
	Any error of Rebus.Message.new/2, such as {:error, :invalid_body} for
a body that does not fit the signature, or of Rebus.send/3.


  



    

  
    
      
    
    
      export(conn, path, interfaces, opts \\ [])



        
          
        

    

  


  

      

          @spec export(pid(), binary(), [Rebus.Interface.t()], keyword()) ::
  {:ok, reference()} | {:error, export_error()}


      


Exports interfaces at path on conn.
Calls on those interfaces at path are sent to the handler as
{ref, %Rebus.Service.Call{}}, where ref is the reference returned
here. Several exports can share a path, each with its own interfaces and
handler, but an interface can be exported only once at a path.
The handler is monitored. When it exits, everything it exported is
unexported, and each call still waiting for its answer is failed with
org.freedesktop.DBus.Error.Failed. Exports also end with the connection.
Options
	:handler - the local process that receives the calls. Defaults to the
caller.
	:subtree - when true, the export also serves every path below path,
and the call's :path is the path actually called. An exact export of a path
takes precedence over a subtree that covers it, and the longest
covering subtree takes precedence over shorter ones. Defaults to false.
	:call_timeout - positive milliseconds a call may wait for its answer
before the connection answers the caller with
org.freedesktop.DBus.Error.NoReply, or :infinity. Defaults to 60000.
	:timeout - milliseconds to wait for the connection to accept the
export. Defaults to 5000.

Return values
	{:ok, ref} - the export's reference, which tags its calls and is what
unexport/3 takes.
	{:error, :invalid_path} - path is not a valid object path.
	{:error, {:invalid_interface, reason}} - interfaces is not a
non-empty list of distinct Rebus.Interface structs, or names an
interface the connection reserves; see export_error/0.
	{:error, :invalid_handler}, {:error, :invalid_subtree} and
{:error, :invalid_call_timeout} - an invalid option. The handler must
be a local PID.
	{:error, {:already_exported, path, interface}} - interface is
already exported at path.
	{:error, :not_connected}, {:error, :timeout},
{:error, :disconnected} and {:error, :remote_connection_unsupported}	as for Rebus.send/3. An export that times out is withdrawn.




  



    

  
    
      
    
    
      properties_changed(conn, path, interface, changed, invalidated, opts \\ [])



        
          
        

    

  


  

      

          @spec properties_changed(
  pid(),
  binary(),
  Rebus.Interface.t(),
  %{required(binary()) => term()},
  [binary()],
  keyword()
) ::
  :ok
  | {:error,
     Rebus.Interface.property_error()
     | {:invalid_property_change, binary()}
     | {:invalid_option, term()}
     | Rebus.Message.construction_error()
     | Rebus.error_reason()}


      


Emits org.freedesktop.DBus.Properties.PropertiesChanged for properties
of interface on the object at path.
changed maps property names to their new values, typed by the
declaration, and invalidated names properties that changed without
their values. Each property's emits_changed decides where it may appear,
as Rebus.Interface.properties_changed/5 describes: one that emits true
only in changed, one that emits :invalidates only in invalidated,
and one that emits false or :const in neither.
Takes the options emit/6 takes, except :signature, and returns what it
returns, plus Rebus.Interface.properties_changed/5's errors for a
property the interface does not declare or does not allow where it
appears.

  



    

  
    
      
    
    
      reply(call, body, opts \\ [])



        
          
        

    

  


  

      

          @spec reply(Rebus.Service.Call.t(), [term()], keyword()) ::
  :ok | {:error, reply_error()}


      


Answers a call with a method return carrying body.
The reply is encoded with the method's declared out-signature, the call's
:out_signature, in the calling process, so a body that does not fit
it is reported here as {:error, :signature_mismatch} and the call stays
open for another answer.
Options
	:fds - Unix file descriptors to send with the reply, which h values
in body index: Rebus.UnixFD handles, raw descriptor numbers, or
both, as for Rebus.Message.new/2. They may include the call's own
borrowed handles, whose descriptors stay open until the reply is
written. A handle the handler owns stays open and its own, and a raw
number stays the handler's to close once this returns. Defaults to [].
	:timeout - milliseconds to wait for the connection to accept the
reply. Defaults to 5000.

Return values
Once the connection accepts a reply, the call is complete and the handles
it borrowed are closed, even if writing the reply then fails. Their
descriptors stay open only until the frame is written or abandoned, and
the call cannot be answered again.
	:ok - the reply was handed to the socket, or the caller asked for no
reply and nothing was sent.
	{:error, :signature_mismatch} - body does not fit the call's
:out_signature.
	{:error, :unknown_call} - the call was already answered, expired, or
its export is gone.
	{:error, :unix_fd_closed} - a handle in :fds was already closed,
or belongs to another node, when the connection accepted the reply.
Nothing was sent, and the call stays open.
	{:error, :unix_fd_unsupported} and {:error, :unix_fd_not_negotiated}	the reply carries descriptors this connection cannot send, as for
Rebus.send/3. The call stays open.


	{:error, :unix_fd_send_failed} - the kernel refused a descriptor, so
nothing was written and the caller gets no reply. The call is complete
all the same and cannot be answered again.
	{:error, :timeout} - delivery is ambiguous, as for Rebus.send/3. The
call is complete either way and cannot be answered again.
	{:error, :disconnected} - the connection stopped.
	Any other reason is a failure to build or write the frame, as for
Rebus.send/3. The call is complete unless the frame could not be built.


  



    

  
    
      
    
    
      reply_error(call, name, message, opts \\ [])



        
          
        

    

  


  

      

          @spec reply_error(Rebus.Service.Call.t(), binary(), binary(), keyword()) ::
  :ok | {:error, reply_error()}


      


Answers a call with a D-Bus error named name and carrying message.
name must be a valid D-Bus error name, such as
"org.example.Error.Refused"; an invalid one returns
{:error, {:invalid_header_field, :error_name}} and leaves the call open.
Takes the same options and returns the same values as reply/3. The
body has no h values, so descriptors passed as :fds travel with the
error unindexed.

  



    

  
    
      
    
    
      reply_message(call, message, opts \\ [])



        
          
        

    

  


  

      

          @spec reply_message(Rebus.Service.Call.t(), Rebus.Message.t(), keyword()) ::
  :ok | {:error, reply_error() | Rebus.Message.encoding_error()}


      


Answers a call with a reply built by hand.
message must be a :method_return or an :error; any other type
returns {:error, {:invalid_message_type, type}}. A method return must
have the declared out-signature, the call's :out_signature, or this returns
{:error, :signature_mismatch}. An error can carry any body. The message's
reply_serial and destination are replaced with the call's own.
The message is encoded in the calling process first, so one that cannot be
encoded returns the error Rebus.Message.encode/2 would report and leaves
the call open. Otherwise this takes the options and returns the values of
reply/3, except that there is no :fds option: the message carries its
own descriptors in unix_fds.

  



    

  
    
      
    
    
      take_fds(call, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec take_fds(Rebus.Service.Call.t(), non_neg_integer()) ::
  {:ok, [Rebus.UnixFD.t()]} | {:error, take_fds_error()}


      


Takes ownership of the handles that arrived with a call.
Until a call completes, its handles are borrowed from the connection,
which closes them when the call is answered, expires or fails. This makes
the calling process their owner instead, so they outlive the call and
close when this process closes them or exits. The call stays pending, and
still has to be answered.
Return values
	{:ok, handles} - the handles, the same ones as the call's :unix_fds and in
the same order, now owned by the calling process. A call that carried
none returns {:ok, []} without reaching the connection.
	{:error, :unknown_call} - the handles were already taken, or the call
was answered, expired, or its export is gone.
	{:error, :timeout} - the connection did not answer within timeout.
It may still make this process their owner afterwards, or it may not:
either way each handle closes exactly once, when this process or the
connection is done with it. Rebus.UnixFD.owner/1 on the call's
:unix_fds tells which once the connection has caught up, and a second take_fds/2
answers {:error, :unknown_call} if the first one went through.
	{:error, :disconnected} - the connection stopped, closing the handles
it still owned. Only if it was killed as it handed them over can this
process have become their owner, which Rebus.UnixFD.owner/1 on the
call's :unix_fds tells.


  



    

  
    
      
    
    
      unexport(conn, ref, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec unexport(pid(), reference(), non_neg_integer()) ::
  :ok
  | {:error,
     :not_connected | :disconnected | :timeout | :remote_connection_unsupported}


      


Removes an export.
Each call on the export still waiting for its answer is failed with
org.freedesktop.DBus.Error.Failed, and answering it afterwards returns
{:error, :unknown_call}. Removing an export that is already gone returns
:ok.

  


        

      


  

    
Rebus.Service.Call 
    



      
One inbound method call, handed to the handler of an exported object.
A handler receives {export_ref, %Rebus.Service.Call{}}, where
export_ref is the reference Rebus.Service.export/4 returned, and answers
it with Rebus.Service.reply/3, Rebus.Service.reply_error/4 or
Rebus.Service.reply_message/3. The struct is what identifies the call to
those functions, so any process holding it can answer.
By the time a call arrives, the connection has checked that its interface
and member are declared on the object and that its arguments have the
declared signature, so body holds values of the declared types.
Fields
	conn - the connection the call arrived on.
	export - the reference of the export the call was routed to.
	ref - identifies this call to the reply functions.
	serial - the caller's serial for the call.
	sender - the caller's unique name, set by the message bus, or nil on
a connection created with bus: false.
	path - the object path called, which under a subtree export can be any
path at or below the exported one.
	interface - the interface the call was routed to. A caller may omit the
interface when only one exported interface declares the member; this is
then the interface that does. A property access has
"org.freedesktop.DBus.Properties" here, and names the interface it
targets as the first element of body.
	member - the method name.
	signature - the signature of body, which equals the method's declared
in-signature.
	out_signature - the declared out-signature, which Rebus.Service.reply/3
encodes the reply body with: for a property access, "v" for Get, ""
for Set and "a{sv}" for GetAll.
	body - the arguments.
	flags - the message flags.
	no_reply? - whether the caller asked for no reply. Answering such a
call still completes it, but sends nothing.
	unix_fds - Rebus.UnixFD handles for the descriptors sent with the
call, which its h arguments index. The connection owns them and the
handler borrows them until the call completes, when the connection
closes them, unless Rebus.Service.take_fds/2 has taken them first.
The handler cannot close them itself, but a reply may send them back.
	deadline - the System.monotonic_time(:millisecond) at which the
connection completes the call itself: it answers the caller with
org.freedesktop.DBus.Error.NoReply, or, for a call that expects no
reply, closes the descriptors it carried. nil when the call never
expires, or expects no reply and carried no descriptors.
	message - the whole inbound message, for anything not lifted above.
Its unix_fds are the same borrowed handles.
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        An inbound method call awaiting its answer.
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          @type t() :: %Rebus.Service.Call{
  body: [term()],
  conn: pid(),
  deadline: integer() | nil,
  export: reference(),
  flags: [Rebus.Message.flag()],
  interface: binary(),
  member: binary(),
  message: Rebus.Message.t(),
  no_reply?: boolean(),
  out_signature: binary(),
  path: binary(),
  ref: reference(),
  sender: binary() | nil,
  serial: pos_integer(),
  signature: binary(),
  unix_fds: [Rebus.UnixFD.t()]
}


      


An inbound method call awaiting its answer.

  


        

      


  

    
Rebus.BusAddress 
    



      
Parses D-Bus address lists without opening a connection.
parse/1 takes a semicolon-separated list of transport:key=value
entries. The supported transports are unix, with path or abstract,
and tcp, with host, port and an optional family. A guid is kept
as the server identity to expect, and plays no part in choosing the
socket. Other well-formed parameters are ignored: a newer implementation
may give them meaning, but they do not change a socket address Rebus
supports.
Values are percent-decoded, but input is never turned into atoms, and no
input appears in an error. A well-formed entry for an unsupported
transport parses as :unsupported. Malformed input returns
{:error, {:invalid_bus_address, reason}}, where reason is a fixed atom.
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    Functions
  


    
      
        parse(address)

      


        Parses a D-Bus address list without doing DNS or socket I/O.
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          @type candidate() ::
  {:local, binary(), expected_guid()}
  | {:tcp, binary(), :inet.port_number(), socket_family(), expected_guid()}
  | :unsupported


      



  



  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :not_binary
  | :too_long
  | :too_many_addresses
  | :empty_entry
  | :invalid_transport
  | :invalid_entry
  | :too_many_parameters
  | :invalid_key
  | :duplicate_key
  | :invalid_escape
  | :nul_byte
  | :ambiguous_unix_address
  | :missing_path
  | :missing_host
  | :missing_port
  | :invalid_port
  | :invalid_family
  | :invalid_guid


      



  



  
    
      
    
    
      expected_guid()



        
          
        

    

  


  

      

          @type expected_guid() :: binary() | nil


      



  



  
    
      
    
    
      socket_family()



        
          
        

    

  


  

      

          @type socket_family() :: :inet | :inet6 | :unspec
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          @spec parse(term()) ::
  {:ok, [candidate()]} | {:error, {:invalid_bus_address, error_reason()}}


      


Parses a D-Bus address list without doing DNS or socket I/O.
The list is bounded to 4096 bytes, 16
entries, 16 parameters per entry, and 1024
source bytes per value. Values accept every literal non-NUL, non-percent byte
that does not act as an address separator; percent escapes remain exact, and
a decoded NUL is rejected. A single trailing semicolon is accepted, as
libdbus does; leading, doubled, and otherwise empty entries are rejected. An
abstract socket is encoded with one leading NUL added by the abstract
transport itself.
Examples
iex> Rebus.BusAddress.parse("unix:path=/run/dbus/system_bus_socket")
{:ok, [{:local, "/run/dbus/system_bus_socket", nil}]}

iex> Rebus.BusAddress.parse("tcp:host=127.0.0.1,port=1234,family=ipv4")
{:ok, [{:tcp, "127.0.0.1", 1234, :inet, nil}]}

  


        

      


  

    
Rebus.Decoder 
    



      
Decodes D-Bus wire data into Elixir values.
Multiple top-level values, arrays, and structs are represented as lists.
Dictionary entries are {key, value} tuples, so dictionaries decode as
lists of pairs. Variants are {signature, value} tuples. See the
D-Bus type system
for the signature grammar and wire layout.
D-Bus infinities decode as :infinity/:negative_infinity; all NaNs decode
as :nan, canonically losing their wire sign and payload.
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        decode(signature, data, endianness \\ :little)

      


        Decodes wire data according to signature.



    


    
      
        decode_with_position(signature, data, endianness \\ :little)

      


        Decodes data and returns the number of bytes consumed.
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          @type endianness() :: :little | :big
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          @spec decode(binary(), binary(), endianness()) :: [any()]


      


Decodes wire data according to signature.
endianness is :little by default. The result is a list with one value
for each top-level type in the signature.
Raises
Raises ArgumentError for an invalid signature, for a boolean whose wire
value is neither 0 nor 1, and for non-zero alignment padding,
Rebus.ResourceLimitError when the signature or data exceeds a local
nesting, structural, or scalar-array limit, and Rebus.ProtocolLimitError
when a declared array length exceeds Rebus.Message.max_array_size/0.
Examples
iex> Rebus.Decoder.decode("i", <<42, 0, 0, 0>>)
[42]

iex> Rebus.Decoder.decode("(si)", <<5, 0, 0, 0, "hello", 0, 0, 0, 42, 0, 0, 0>>)
[["hello", 42]]

  



    

  
    
      
    
    
      decode_with_position(signature, data, endianness \\ :little)



        
          
        

    

  


  

      

          @spec decode_with_position(binary(), binary(), endianness()) ::
  {[any()], non_neg_integer()}


      


Decodes data and returns the number of bytes consumed.
This is useful for callers that need to verify that a signature accounts for
every byte in a bounded frame.
D-Bus infinities are represented by atoms and NaNs by canonical :nan.
Raises Rebus.ResourceLimitError when a local structural or scalar-array
limit is exceeded, and Rebus.ProtocolLimitError when a declared array
length exceeds Rebus.Message.max_array_size/0.
Example
iex> Rebus.Decoder.decode_with_position("y", <<7, 99>>)
{[7], 1}

  


        

      


  

    
Rebus.Encoder 
    



      
Encodes Elixir values using the D-Bus wire format.
Values must correspond to the supplied signature. See the
D-Bus type system
for the signature grammar and wire layout.
Double special values use :infinity, :negative_infinity, and :nan;
:nan encodes as a canonical quiet NaN.
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        encode(signature, data, endianness \\ :little)

      


        Encodes a list of values for a D-Bus type signature.
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          @type endianness() :: :little | :big
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          @spec encode(binary(), [any()], endianness()) :: iodata()


      


Encodes a list of values for a D-Bus type signature.
endianness is :little by default. The result is iodata; use
IO.iodata_to_binary/1 when a binary is required. Arrays and structs are
lists. Dictionary entries are {key, value} tuples, so dictionaries are
lists of pairs. Variants are {signature, value} tuples. Booleans are
true or false, and Unix file descriptors are non-negative indexes into
the descriptor list carried separately by a message.
Raises Rebus.ResourceLimitError when an encode operation exceeds the local
fixed-width scalar-array limit, and Rebus.ProtocolLimitError when an
encoded array exceeds Rebus.Message.max_array_size/0.
Examples
iex> Rebus.Encoder.encode("i", [42]) |> IO.iodata_to_binary()
<<42, 0, 0, 0>>

iex> Rebus.Encoder.encode("v", [{"s", "ready"}]) |> IO.iodata_to_binary()
<<1, "s", 0, 0, 5, 0, 0, 0, "ready", 0>>

  


        

      


  

    
Rebus.Signature 
    



      
Parses D-Bus type signatures into structured Elixir type descriptions.
Signature grammar violations are reported as :invalid_signature. Container
nesting is a local resource and safety cap; a grammatically valid signature
that exceeds it is reported as :resource_limit (or raises
Rebus.ResourceLimitError from parse!/1).
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        A parsed D-Bus type.



    





  
    Functions
  


    
      
        parse(signature)

      


        Parses a D-Bus signature into one AST node per top-level type.



    


    
      
        parse!(signature)

      


        Parses a D-Bus signature and raises when it is invalid.
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          @type ast() ::
  {:byte
   | :boolean
   | :int16
   | :uint16
   | :int32
   | :uint32
   | :int64
   | :uint64
   | :double
   | :string
   | :object_path
   | :signature
   | :variant
   | :unix_fd, nil}
  | {:array, ast()}
  | {:struct, [ast()]}
  | {:dict_entry, ast(), ast()}


      


A parsed D-Bus type.
Basic types are {name, nil}. Containers retain their element or field
types: {:array, type}, {:struct, fields}, and
{:dict_entry, key_type, value_type}. A variant is {:variant, nil} because
its contained signature is carried in each encoded value.
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          @spec parse(binary()) ::
  {:ok, [ast()]} | {:error, :invalid_signature | :resource_limit}


      


Parses a D-Bus signature into one AST node per top-level type.
Returns {:error, :invalid_signature} for malformed or over-long input and
{:error, :resource_limit} when container nesting exceeds Rebus's local
limit.
Examples
iex> Rebus.Signature.parse("sa{sv}")
{:ok, [
  {:string, nil},
  {:array, {:dict_entry, {:string, nil}, {:variant, nil}}}
]}

iex> Rebus.Signature.parse("(")
{:error, :invalid_signature}
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          @spec parse!(binary()) :: [ast()]


      


Parses a D-Bus signature and raises when it is invalid.
Raises ArgumentError for invalid input and Rebus.ResourceLimitError when
the nesting limit is exceeded.
Example
iex> Rebus.Signature.parse!("a{si}")
[{:array, {:dict_entry, {:string, nil}, {:int32, nil}}}]

  


        

      


  

    
Rebus.ProtocolLimitError exception
    



      
Raised when encoding or decoding exceeds a wire-size limit set by the D-Bus
specification. At present that is the array limit,
Rebus.Message.max_array_size/0.
These limits are part of the protocol, so data that trips one can neither
be sent to nor accepted from a conforming peer, however much memory is
available. Rebus.ResourceLimitError is the local counterpart, raised for
wire-valid data that would exhaust the VM.
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        The protocol wire-size limit that was exceeded.
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          @type limit() :: :array | :unknown


      


The protocol wire-size limit that was exceeded.
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          @type t() :: %Rebus.ProtocolLimitError{
  __exception__: true,
  limit: limit(),
  message: String.t()
}


      



  


        

      


  

    
Rebus.ResourceLimitError exception
    



      
Raised when encoding or decoding exceeds a local Rebus resource limit.
These limits protect the VM from wire-valid D-Bus data that is too large
or too deeply nested to handle. Malformed data is reported separately, and
the protocol's own wire-size limits raise Rebus.ProtocolLimitError.
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        The local resource cap that was exhausted.
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          @type limit() :: :structural | :scalar | :nesting | :unknown


      


The local resource cap that was exhausted.
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          @type t() :: %Rebus.ResourceLimitError{
  __exception__: true,
  limit: limit(),
  message: String.t()
}
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