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    Castle

Castle adds hot-code upgrades to Elixir releases. It manages releases on the
running node and resolves the target release's runtime configuration before OTP
installs it.
Forecastle performs the build-time work. Castle
includes it as a build-time dependency.
Requirements
	Elixir 1.18 or later.
	A Unix release that includes ERTS. Castle refuses releases built with
include_erts: false.
	An external supervisor such as systemd, Docker, Kubernetes or runit for
upgrades that restart the emulator.

Use Castle and Forecastle from the same release series. Castle 1.x expects the
release layout produced by Forecastle 1.x.
Installation
Add Castle to applications that build a release:
def deps do
  [
    {:castle, "~> 1.0"}
  ]
end
An application that uses only Forecastle's appup compiler can exclude Castle
from its runtime release:
def deps do
  [
    {:castle, "~> 1.0", runtime: false}
  ]
end
Project setup
Point the project at its appup source and add the appup compiler:
def project do
  [
    appup: "appup.exs",
    compilers: Mix.compilers() ++ [:appup]
  ]
end
Define each release lazily and pass its options to Castle.customize/1:
defp releases do
  [
    my_app: fn ->
      [include_executables_for: [:unix]]
      |> Castle.customize()
    end
  ]
end
The function wrapper delays evaluation until Castle has been compiled.
Castle.customize/1 adds Forecastle's steps around :assemble. It uses
[:assemble, :tar] when :steps is absent, preserves explicit step lists, and
warns when an explicit list has no :tar. Other release options pass through
unchanged.
A custom rel/env.sh.eex is optional. Forecastle preserves it and appends
Castle's launcher setup.
Appups and relups
Write an appup for each owned application that must be upgraded in place. The
file contains Erlang terms written in Elixir syntax:
{
  ~c"1.1.0",
  [
    {~c"1.0.0", [{:update, MyApp.Server, {:advanced, []}}]}
  ],
  [
    {~c"1.0.0", [{:update, MyApp.Server, {:advanced, []}}]}
  ]
}
Generate a relup during assembly
Set upgrade_from: to the releases this version supports:
defp releases do
  [
    my_app: fn ->
      [
        include_executables_for: [:unix],
        upgrade_from: ["tar:artifacts/my_app-1.0.0.tar.gz"]
      ]
      |> Castle.customize()
    end
  ]
end
Forecastle generates both upgrade and downgrade instructions for each baseline.
It writes the relup immediately before :tar, after any custom steps between
:assemble and :tar, so one mix release produces a tarball containing its
upgrade plan.
If a custom step packages the release without :tar, place
&Forecastle.generate_relup/1 immediately before that step. Generate the relup
after every step that changes the release. Split a step that both changes and
packages it. A custom step after :tar must not change or repackage the release.
Baseline specs use one of these sources:
	Spec	Baseline
	tar:artifacts/my_app-1.0.0.tar.gz	A shipped release tarball
	rel:_build/prod/rel/my_app/releases/1.0.0/my_app	An assembled release
	ref:1.0.0	A git ref built in a worktree

A path without a prefix is a rel: path. Prefer tar: when the shipped
artifact is available; a release rebuilt from source may differ from the one
that was deployed.
Resolved tar: and ref: baselines are cached under
_build/castle/baselines. Cache this directory in CI. A tar: entry is keyed
by the artifact digest. A ref: entry is keyed by the commit, Mix environment
and target, and the Elixir and ERTS versions.
List several baselines to support several source versions:
upgrade_from: [
  "tar:artifacts/my_app-1.0.0.tar.gz",
  "tar:artifacts/my_app-1.0.1.tar.gz"
]
Forecastle validates upgrade_from: before assembly. Define or compute it in
the release definition, or in a step before :assemble. A project-root relup
cannot be combined with upgrade_from:.
Generate a relup for an existing target
mix castle.relup generates a relup for an assembled target:
mix castle.relup \
  --target _build/prod/rel/my_app/releases/1.1.0/my_app \
  --fromto _build/prod/rel/my_app/releases/1.0.0/my_app

--target is the target .rel path without its extension. --fromto,
--upfrom and --downto accept the same baseline specs as upgrade_from:.
The task writes relup to the project root by default, where the next release
build packages it.
Use this task when the target already exists, when upgrade and downgrade need
different baselines, or when selecting --hot or --restart explicitly.
upgrade_from: always generates both directions with the default auto
strategy.
Forecastle also supplies:
	mix castle.appup, which checks whether an appup covers the modules that
changed between two builds.
	mix castle.appup.gen, which drafts missing appup entries for review. With
--app <dep>, it writes a dependency appup under rel/appups.
	mix castle.relup --dry-run, which checks whether relup generation would
succeed without writing the relup.

See mix help for each task's options.
Managing releases
Build the new release and copy <name>-<vsn>.tar.gz into the running
deployment's releases directory. Then use bin/castle:
# Show known releases and their status.
my_app/bin/castle releases

# Check whether the node can be upgraded. Success prints nothing.
my_app/bin/castle upgradable

# Stage, install and make version 1.1.0 permanent.
my_app/bin/castle unpack 1.1.0
my_app/bin/castle install 1.1.0
my_app/bin/castle commit

# Remove an unused version.
my_app/bin/castle remove 1.0.0

Release statuses are:
	permanent: used on the next ordinary restart.
	current: running but not committed.
	old: superseded and eligible for removal.
	unpacked: staged, failed or rolled back.

install resolves the target's config providers in a temporary VM running the
target code, then asks OTP to install it. The version remains provisional until
commit makes it permanent. A restart before commit normally returns to the
previous permanent version.
For a relup containing restart_emulator, install waits across the restart
until the target has finished booting. The external supervisor must restart the
process. Castle does not support the two-stage restart_new_emulator
transition.
Testing an upgrade
An assembled release may still fail during an upgrade. Test the transition by
starting the old release, installing the new one, and checking both application
state and the code version serving requests.
Forecastle.UpgradeCase supplies a scratch directory for each test module.
Forecastle.Deployment deploys an artifact, starts and stops it, runs release
commands, and supports both hot and supervised restart installs.
defmodule MyApp.UpgradeTest do
  use Forecastle.UpgradeCase

  @moduletag :upgrade

  setup_all %{scratch: scratch} do
    deployment =
      Forecastle.Deployment.deploy!(
        "tar:artifacts/myapp-1.0.0.tar.gz",
        Path.join(scratch, "deploy")
      )

    on_exit(fn -> Forecastle.Deployment.stop(deployment) end)
    {:ok, deployment: deployment}
  end
end
Use tar: to test the artifact that was actually shipped. See Forecastle's
README and the module documentation for the full workflow.
Limitations
	Windows launchers are not supported.
	RELDIR and the SASL releases_dir option are not supported. Castle and
:release_handler must use the same release directory. See
issue #23.
	Castle serialises installs within one Erlang node. Do not run Castle from a
second VM against the same deployment.



  

    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.
1.0.0 - 2026-09-28
Castle 1.0 resolves each target release's configuration with that release's
own code and config providers, and adds upgrades that restart the emulator under
an external supervisor. It requires Forecastle 1.x and Elixir 1.18 or later.
Two changes break existing pipelines: mix forecastle.relup is now
mix castle.relup, and Castle.generate/1 has been removed.
Added
	Castle.customize/1, the release integration API. It adds Forecastle's steps
around :assemble and defaults missing release steps to [:assemble, :tar].
(#12)
	Relup generation during assembly. Name baselines in upgrade_from: (a shipped
tar: archive, an assembled rel: release or a ref: git ref) and one
mix release produces a tarball carrying both its upgrade and downgrade
instructions.
(forecastle#28,
forecastle#40)
	Upgrade tooling from Forecastle:	mix castle.appup, which checks that an appup covers every module that
changed between two builds.
(forecastle#27)
	mix castle.appup.gen, which drafts missing appup entries for review,
including for dependencies with --app <dep>.
(forecastle#29,
forecastle#30)
	mix castle.relup --dry-run, which reports whether a transition can be hot
without writing a relup.
(forecastle#31)
	Forecastle.UpgradeCase and Forecastle.Deployment, a harness for testing
upgrades against a shipped artifact.
(forecastle#32)


	Target configuration resolved in a temporary VM running the target release's
boot script, emulator and config providers.
(#13)
	Castle.upgradable/0, and matching checks in unpack/1 and install/1, which
refuse nodes running a release record synthesised by :release_handler and
explain how to recover.
	Castle.running/1, which confirms that a version is running and has finished
booting.
	One-stage restart_emulator upgrades under systemd, Docker, Kubernetes and
other external supervisors.
(#14)

Changed
	Breaking: mix forecastle.relup is now mix castle.relup. There is no
compatibility alias, so build pipelines calling the old name must be updated.
mix compile.appup is unchanged.
(forecastle#24)
	Release commands raise Castle.Error on a refusal or an error from
:release_handler, so bin/castle exits non-zero. Output on success is
unchanged. (#10)
	Installs and commits on a node are serialised with configuration resolution.
	The minimum supported Elixir version is 1.18.

Removed
	Breaking: Castle.generate/1 and the build.config configuration path.
Each target release is now configured by its own config providers.

Fixed
	install/1 reports an upgrade that replaces the emulator, kernel, stdlib or
sasl instead of crashing with CaseClauseError.
	releases/0 prints nothing when no release is installed instead of raising
Enum.EmptyError.
	make_releases/0 reports RELEASES read and write errors instead of raising
MatchError, and finds the release directory from the running emulator rather
than the current working directory.
	Resolved configuration is staged with owner-only permissions and published
atomically, keeping the original sys.config mode.
	Commands that modify a deployment refuse a release whose emulator root differs
from the release root, including one built with include_erts: false, instead
of letting :release_handler modify the shared Erlang installation.

0.3.1 - Jan 19, 2025
	Switch to charlist sigils

0.3.0 - May 27, 2023
	Move build time support into Forecastle

0.2.3 - May 21, 2023
	Fix bug in shell script that prevented execution on Linux

0.2.2 - May 21, 2023
	Update Changelog

0.2.1 - May 21, 2023
	Update README

0.2.0 - May 21, 2023
	Added support for Config Provider expansion

0.1.3 - May 16, 2023
	Initial revision
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Runtime hot-code upgrade support for Elixir releases.
Forecastle prepares releases at build time;
Castle manages versions on the deployed node. It unpacks, installs, commits
and removes releases, resolving a target's config providers before install or
commit.
Call customize/1 from the release definition in mix.exs. The remaining
public functions back the bin/castle commands.
Successful commands print their result and return :ok. Castle refusals and
:release_handler errors raise Castle.Error, giving bin/castle a non-zero
exit status. Other exceptions, throws and exits propagate unchanged. Treat any
raise over rpc as a failed command.
Commands that modify a deployment require the VM's emulator root to match the
release root. This rejects include_erts: false and other layouts in which
:release_handler would modify a shared Erlang installation. The diagnostic
functions upgradable/0 and releases/0 remain available.
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    Functions
  


    
      
        commit(vsn)

      


        Makes vsn permanent, so that it is the version a restart boots into.



    


    
      
        customize(opts)

      


        Makes a Mix release Castle-capable.



    


    
      
        install(vsn, rel_dir \\ rel_dir(), handler \\ :release_handler, peer \\ Peer, deployment \\ Deployment)

      


        Installs vsn and makes it the version the system is running.



    


    
      
        releases()

      


        Lists the releases the system knows of, and the status of each.



    


    
      
        remove(vsn)

      


        Removes vsn from the system, and deletes what nothing else is using.



    


    
      
        running(vsn)

      


        Confirms that vsn is the release the system is running, and has finished
booting.



    


    
      
        unpack(name)

      


        Unpacks a release tarball into the deployment, and reports the version.



    


    
      
        upgradable()

      


        Checks whether the running node has a valid release record for upgrades.
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          @spec commit(String.t()) :: :ok


      


Makes vsn permanent, so that it is the version a restart boots into.
bin/castle commit [<vsn>] calls this function. Without a version, the command
selects the current release and exits non-zero when none is awaiting commit.
Castle resolves the target's config providers again before promotion, storing
the configuration a boot at commit time would produce. An explicit commit of
the permanent version still performs this step.
Raises Castle.Error if the configuration could not be expanded, or if the
version cannot be promoted. This includes staged, rolled-back, superseded and
unknown versions.

  



  
    
      
    
    
      customize(opts)



        
          
        

    

  


  

      

          @spec customize(keyword()) :: keyword()


      


Makes a Mix release Castle-capable.
Adds Forecastle's build steps and returns the updated release options.
# mix.exs
defp releases do
  [
    my_app: fn ->
      [
        include_executables_for: [:unix],
        steps: [:assemble, :tar]
      ]
      |> Castle.customize()
    end
  ]
end
Define the release with fn -> ... end so Mix evaluates it after Castle has
been compiled.
Steps
Existing steps retain their order. If :steps is absent, this function uses
[:assemble, :tar]. It preserves an explicit list and warns when the
list has no :tar.
Forecastle generates the relup after custom steps that change the release and
immediately before :tar. If a custom step packages the release without
:tar, place &Forecastle.generate_relup/1 immediately before that step.
Split steps that both modify and package the release. A step after :tar must
not modify or repackage it.
Upgrades
upgrade_from: names the supported source releases:
my_app: fn ->
  [
    include_executables_for: [:unix],
    upgrade_from: ["tar:artifacts/my_app-1.0.0.tar.gz"]
  ]
  |> Castle.customize()
end
A baseline may be a shipped tar: archive, an assembled rel: release or a
ref: git ref. A path without a prefix means rel:. Forecastle generates
both directions for every baseline. Prefer tar: when the shipped artifact
is available because a rebuilt baseline may differ from the deployed release.
Forecastle validates upgrade_from:. It rejects malformed or duplicate
values and a project-root relup supplied alongside the option. Omitting the
option skips relup generation.
The project must also provide:
	An appup for each owned application upgraded in place, configured with the
:appup project key and compilers: Mix.compilers() ++ [:appup]. See
mix help castle.relup for the rules.
	A relup generated from upgrade_from:, or one generated by
mix castle.relup and left in the project root.
	include_executables_for: [:unix].

Forecastle appends Castle's setup to the generated env.sh or to a custom
rel/env.sh.eex.

  



    

    

    

    

  
    
      
    
    
      install(vsn, rel_dir \\ rel_dir(), handler \\ :release_handler, peer \\ Peer, deployment \\ Deployment)



        
          
        

    

  


  

      

          @spec install(String.t(), Path.t(), module(), module(), module()) :: :ok


      


Installs vsn and makes it the version the system is running.
bin/castle install <vsn> calls this function after unpack/1 stages the
version.
Castle checks the deployment and release record, resolves the target's config
providers in a temporary VM, and prepares any emulator-restart marker before
calling :release_handler.install_release/1.
A hot upgrade reports the new and previous running versions. An upgrade that
restarts the emulator reports that the version was installed and remains
provisional. bin/castle install then polls running/1 until the target has
finished booting. Automation that calls install/1 over rpc must perform
the same check.
The installed version remains provisional until commit/1. An ordinary
restart before commit boots the previous permanent version. A
restart_emulator transition boots the target for its installation restart,
but later restarts still use the permanent version until commit.
Castle serialises installs on the local Erlang node. A pending restart install
owns its launcher marker and blocks another restart install from replacing it.
The four extra arguments
install/1 is the supported form. The defaulted arguments on install/2
through install/5 are test seams, not deployment options.

  



  
    
      
    
    
      releases()



        
          
        

    

  


  

      

          @spec releases() :: :ok


      


Lists the releases the system knows of, and the status of each.
bin/castle releases calls this function. It prints one line per release with
its :release_handler status: permanent, current, unpacked or old.
unpacked includes staged releases and releases returned to that state after
a failed or rolled-back install. A node with no known releases prints nothing.
This read-only command remains available when mutating commands are refused.

  



  
    
      
    
    
      remove(vsn)



        
          
        

    

  


  

      

          @spec remove(String.t()) :: :ok


      


Removes vsn from the system, and deletes what nothing else is using.
bin/castle remove <vsn> calls this function. It removes the version directory,
unreferenced application directories, and an emulator directory unused by any
remaining release.
Raises Castle.Error for the permanent version or an unknown version.

  



  
    
      
    
    
      running(vsn)



        
          
        

    

  


  

      

          @spec running(String.t()) :: :ok


      


Confirms that vsn is the release the system is running, and has finished
booting.
Success prints nothing. A different running version or an incomplete boot
raises Castle.Error with the current state.
bin/castle install polls this function. It accepts the current release, or
the permanent release when no release is current, after the boot script
reaches its started marker.

  



  
    
      
    
    
      unpack(name)



        
          
        

    

  


  

      

          @spec unpack(String.t()) :: :ok


      


Unpacks a release tarball into the deployment, and reports the version.
bin/castle unpack <vsn> calls this function. Place
<release-name>-<vsn>.tar.gz in the deployment's releases directory first.
The command extracts the applications and records the version as unpacked.
It does not change the running version.
Raises Castle.Error if the node cannot be upgraded from. See
upgradable/0. RELDIR and the SASL releases_dir option are not supported;
see issue #23.

  



  
    
      
    
    
      upgradable()



        
          
        

    

  


  

      

          @spec upgradable() :: :ok


      


Checks whether the running node has a valid release record for upgrades.
bin/castle upgradable calls this function. Success prints nothing. A node
using a record synthesised by :release_handler raises Castle.Error with
recovery instructions.
unpack/1 and install/1 perform the same check when they act. A prior call
to upgradable/0 is diagnostic only.
The release-record file is normally <root>/releases/RELEASES. RELDIR or
the SASL releases_dir option can move the file read by :release_handler.

  


        

      


  

    
Castle.Error exception
    



      
Raised when Castle refuses a command or :release_handler returns an error.
The exception gives bin/castle a non-zero exit status without stopping the
managed node. Other exceptions, throws and exits propagate unchanged.
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