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    Installation

This guide sets up Fil in an application with two disks, uploads and backups. They're local directories in
development, in memory in tests and S3 buckets in production.
Adding the dependency
Add fil to your dependencies in mix.exs:
def deps do
  [
    {:fil, "~> 0.1"}
  ]
end
Then fetch it:
mix deps.get

In a script or a Livebook, Mix.install/1 is enough:
Mix.install([{:fil, "~> 0.1"}])

disk = Fil.disk(adapter: Fil.Adapter.Local, root: "storage")
A module for your disks
A disk is a plain value, so your application needs a place that builds it. One function per disk works well:
defmodule MyApp.Storage do
  @moduledoc "The disks MyApp stores files on."

  @doc "Returns the uploads disk."
  def uploads do
    disk_from_config(:uploads)
    |> Fil.Plugin.ContentType.attach()
  end

  @doc "Returns the backups disk."
  def backups do
    disk_from_config(:backups)
  end

  defp disk_from_config(name) do
    Application.fetch_env!(:my_app, __MODULE__)
    |> Keyword.fetch!(name)
    |> Fil.disk()
  end
end
Plugins that every environment needs are attached here. Fil.Plugin.ContentType sets the content type from the file
extension, so browsers can display uploads. Plugins that only some environments need go into the config instead (see
Signed URLs).
Building a disk only validates the options (no network, no process), so it's fine to build it on every call.
The rest of the application doesn't know which storage is behind a disk:
disk = MyApp.Storage.uploads()
Fil.write(disk, "avatars/#{user.id}.png", png)
Fil doesn't need this module. It has no application config of its own, so read the options from anywhere you like.
Configuration
Development stores files in local directories:
# config/dev.exs
config :my_app, MyApp.Storage,
  uploads: [adapter: Fil.Adapter.Local, root: "priv/storage/uploads"],
  backups: [adapter: Fil.Adapter.Local, root: "priv/storage/backups"]
Add the directory to .gitignore:
/priv/storage/
Tests keep files in memory (see Testing):
# config/test.exs
config :my_app, MyApp.Storage,
  uploads: [adapter: Fil.Adapter.Memory, root: "uploads"],
  backups: [adapter: Fil.Adapter.Memory, root: "backups"]
Production uses S3. Put it in config/runtime.exs, so the credentials are read from the environment when the release
starts:
# config/runtime.exs
if config_env() == :prod do
  s3 = [
    adapter: Fil.Adapter.S3,
    region: "eu-central-1",
    access_key_id: System.fetch_env!("AWS_ACCESS_KEY_ID"),
    secret_access_key: System.fetch_env!("AWS_SECRET_ACCESS_KEY")
  ]

  config :my_app, MyApp.Storage,
    uploads: s3 ++ [bucket: "my-app-uploads"],
    backups: s3 ++ [bucket: "my-app-backups"]
end
Fil.Adapter.S3 lists every option. Keep the disks out of config/config.exs: Config merges keyword lists, so a
root: set there would end up in the S3 options too, and Fil.disk/1 raises on options the adapter doesn't know.
Signed URLs
A signed URL lets a browser download or upload a file directly:
disk = MyApp.Storage.uploads()
Fil.signed_url(disk, "avatars/1.png", method: :put, expires_in: 300)
S3 signs its own URLs. Local and memory disks can't, so Fil.Plugin.URL signs them and Fil.Plug serves them from
your application. Production doesn't need the plugin, so it goes into the development and test config. Each entry
under plugins: names the plugin's callback and its options, and Fil.disk/1 attaches them before the storage module
attaches its own:
# config/dev.exs
uploads: [
  adapter: Fil.Adapter.Local,
  root: "priv/storage/uploads",
  plugins: [
    {Fil.Plugin.URL, :call, base_url: "http://localhost:4000/uploads", secret: "a development secret of 32 bytes"}
  ]
]
Then serve the URLs in your endpoint, above Plug.Parsers, at the path of base_url::
# lib/my_app_web/endpoint.ex
plug Fil.Plug, at: "/uploads", disk: &MyApp.Storage.uploads/0
In production, uploads has no Fil.Plugin.URL, so its URLs go to S3 and the plug lets every request pass.
Fil.Plug also serves public files without a signature, see its documentation.
Testing
Fil.Adapter.Memory keeps files in a store that belongs to the test process. Check one out in every test that touches
files, for example in your DataCase or ConnCase:
setup do
  Fil.Adapter.Memory.checkout()
end
Every test starts with an empty store, so tests can run with async: true and there's nothing to clean up. Tasks
and LiveViews started by the test use its store too, and so does Fil.Plug in a Phoenix.ConnTest request. Any other
process has to be allowed in:
Fil.Adapter.Memory.allow(self(), MyApp.Thumbnailer)
The adapters differ only in edge cases, listed in
Where the adapters differ.


  

    Plugins

Plugins add behaviour to a disk: transform content, rewrite paths, log, cache or handle errors.
A plugin is a callback attached to a disk. It runs on every operation on that disk, before and after the adapter, and
decides for itself which operations it handles. There's no behaviour to implement, so a plugin can be a module or an
anonymous function in a script:
disk =
  Fil.disk(adapter: Fil.Adapter.Memory)
  |> Fil.attach(:shout, fn op, next, _opts ->
    op |> Fil.Op.update_content(binary: &String.upcase/1) |> next.()
  end)

Fil.write!(disk, "hello.txt", "world")
Fil.read(disk, "hello.txt")
#=> {:ok, "WORLD"}
The callback
A plugin callback takes three arguments:
	op: the Fil.Op for this call, with the operation name, the path, the content of a write and the call's options
	next: a function that runs the rest of the chain (the plugins attached after this one, then the adapter) and
returns the op with its :result set
	opts: the options the plugin was attached with

Whatever the callback does before next.(op) happens on the way in, and whatever it does after happens on the way
back, with the result in op.result. The callback returns the op.
Every operation passes through every plugin, so a callback matches on op.name and passes the rest on unchanged:
def call(%Fil.Op{name: :write} = op, next, _opts) do
  op |> Fil.Op.update_content(binary: &stamp/1) |> next.()
end

def call(op, next, _opts), do: next.(op)
Options given to a single call are validated by Fil and are the same with or without plugins, so a plugin can't add
options of its own to Fil.write/4 and friends.
Plugin modules
A plugin you share is a module with a public callback:
defmodule MyApp.Log do
  require Logger

  def call(op, next, opts) do
    op = next.(op)
    Logger.log(Keyword.get(opts, :level, :debug), "#{op.name} #{op.path}: #{elem(op.result, 0)}")
    op
  end
end
A disk lists it in the :plugins option of Fil.disk/1 as {module, function, opts}. That's plain data, so the
plugins can come from config along with the adapter options:
disk = Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage", plugins: [{MyApp.Log, :call, level: :info}])
Fil.disk/1 attaches each entry under the name of its module, the same as
Fil.attach(disk, MyApp.Log, {MyApp.Log, :call}, level: :info). Options from config reach the callback as they are,
so a callback with options of its own validates them itself. Anonymous functions can't go into :plugins, only into
Fil.attach/4.
An attach/2 is a nice addition for code that builds the disk itself, as with
Req's plugins. It can validate the options right
away:
def attach(disk, opts \\ []), do: Fil.attach(disk, __MODULE__, {__MODULE__, :call}, opts)
disk = Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage") |> MyApp.Log.attach(level: :info)
Fil.Plugin.ContentType is a complete example of a plugin module.
Order
The first plugin attached is the outermost one. It sees an operation first on the way in and last on the way back:
disk
|> MyApp.Compression.attach()
|> MyApp.Encryption.attach()

# write: compress, then encrypt, then the adapter
# read:  the adapter, then decrypt, then decompress
Plugins from the :plugins option are attached first, in the order they're listed. Attaching a name that's already
attached replaces its callback in the same position. Fil.detach/2 removes it.
Answering without the adapter
A callback that doesn't call next ends the chain. It sets the result itself with Fil.Op.put_result/2, and neither
the adapter nor the plugins after it run. A cache does this on a hit:
def call(%Fil.Op{name: :read} = op, next, opts) do
  case MyApp.Cache.get(opts[:cache], op.path) do
    {:ok, content} -> Fil.Op.put_result(op, {:ok, content})
    :miss -> next.(op)
  end
end
Errors
Errors come back through the chain like any other result, so a callback matches on op.result after next and can
change it. They're the same structs the caller gets, with the operation and the path already filled in. This one turns
a missing file into an empty one:
def call(%Fil.Op{name: :read} = op, next, _opts) do
  case next.(op) do
    %Fil.Op{result: {:error, %Fil.NotFoundError{}}} = op -> Fil.Op.put_result(op, {:ok, ""})
    op -> op
  end
end
A callback that answers with an error puts an exception in the result: one of Fil's errors, such as
%Fil.UnsupportedError{reason: :read_only}, or its own. Fil fills in the operation, the path and the disk of its
own errors. A callback that returns something other than a Fil.Op, leaves the result empty or puts anything else in
{:error, _} raises ArgumentError, because that's a bug in the plugin.
Content
Change the content of a write with Fil.Op.update_content/2 and the content of a read with Fil.Op.update_result/2,
instead of setting op.content or op.result directly. Both take a binary: function for the whole content and a
chunk: function for a piece of it. Content is always whole for now, but streaming is planned, and plugins that use
these functions will keep working when it lands.
Paths
A plugin may rewrite op.path (to put everything under a tenant prefix, for example). The path is normalized again
before the adapter sees it, so a rewritten path can't escape the disk root either: it fails with a
Fil.InvalidRequestError whose :reason is :ebadpath.
Copies and renames
A Fil.cp/3 or Fil.rename/3 within one disk is a single :cp or :rename operation, with the destination in
op.dest. Across two disks, Fil reads from the source disk and writes to the destination disk (and deletes the
source after a rename), so each disk's plugins see ordinary reads, writes and deletes.


  

    Changelog

Every user-visible change is listed here, newest first. Entries under "Unreleased" ship with the next version.
v0.1.0 (2026-09-27)
	First release.
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Fil is a pluggable file storage abstraction for Elixir.
Features and goals
	One API for many kinds of storage. Local disk, S3 (and S3-compatible stores) and an in-memory disk for async
tests, with the same behaviour on every adapter. cp and rename work across disks.
	Just values. A disk is a plain value: no application config, no registry, nothing to supervise. It works in a
script or a Livebook with Mix.install/1.
	Pluggable. Anything that isn't about where files are stored is a plugin,
such as setting content types or logging.
	Few dependencies. Req, NimbleOptions and MIME, plus Plug if you serve files. Cloud adapters use Req instead of
their own SDKs.
	URLs on every disk. Public and signed GET and PUT URLs, from S3 itself or from Fil.Plugin.URL and Fil.Plug.
	Safe by default. Paths can't climb out of the disk root, if_exists: :error never replaces a file, and S3
verifies checksums.
	Errors you can act on. Each error, such as Fil.NotFoundError or Fil.UnavailableError, says what to do next
and is the same on every adapter.

Concepts
Fil uses the function names of Elixir's File module (read, write, stat, ls, cp, rename, rm,
rm_rf), but on every adapter they behave like an object store:
	write creates missing parent directories
	rm on a missing file succeeds
	ls on a missing directory returns an empty list
	paths are always relative to the disk root, and . is the root
	a path that climbs above the root fails with a Fil.InvalidRequestError

The contract in Fil.Adapter lists every difference from
File. Every function that can fail returns {:ok, result} or {:error, error}, with an error from the Errors
section below.
Disks
A disk says where files are stored: an adapter and its options. It's a plain value, so there's no application config
and nothing to add to your supervision tree (Fil starts one process of its own, for the Memory adapter). Every
function takes a disk as its first argument and a path relative to the disk's root:
disk = Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage")

{:ok, _} = Fil.write(disk, "hello.txt", "World")

Fil.read(disk, "hello.txt")
#=> {:ok, "World"}
Refs
A Fil.Ref is a single value for a file on a disk, built with Fil.ref/2. Every function that takes a disk and a
path as two arguments also takes a ref as one argument in their place:
hello = Fil.ref(disk, "hello.txt")
#=> #Fil.Ref<local:hello.txt>

{:ok, _} = Fil.write(hello, "World")

Fil.read(hello)
#=> {:ok, "World"}
Actions on files return the ref they acted on, which keeps cross-disk code short:
with {:ok, report} <- Fil.write(s3, "reports/q3.pdf", pdf),
     {:ok, _backup} <- Fil.cp(report, Fil.ref(local, "backups/q3.pdf")) do
  {:ok, report}
end
The bang variants return the ref itself instead of {:ok, ref}, so you can pipe one call into the next:
disk
|> Fil.write!("hello.txt", "World")
|> Fil.cp!("backup/hello.txt")
|> Fil.read!()
#=> "World"
Plugins
Plugins attach to a disk and see every operation on it. Fil ships one that sets the content type from the file
extension, so S3 serves reports/q3.pdf as application/pdf:
s3 =
  Fil.disk(adapter: Fil.Adapter.S3, bucket: "my-bucket", region: "eu-central-1")
  |> Fil.Plugin.ContentType.attach()

{:ok, report} = Fil.write(s3, "reports/q3.pdf", pdf)
For a disk built from config, Fil.disk/1 takes plugins as data: plugins: [{Fil.Plugin.ContentType, :call, []}].
Your own plugin is a function. It gets the operation, calls next to run the rest, and returns the result:
local =
  Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage")
  |> Fil.attach(:log, fn op, next, _opts ->
    IO.puts("#{op.name} #{op.path}")
    next.(op)
  end)
The plugins guide explains how to write plugins: matching on operations,
changing content, handling errors and answering without the adapter.
Errors
Every error is an exception struct that says what you can do about it, and means the same on every disk:
case Fil.read(disk, "report.txt") do
  {:ok, content} -> content
  {:error, %Fil.NotFoundError{}} -> nil
  {:error, %Fil.UnavailableError{}} -> :retry_later
end
The structs contain the operation, the path, the disk and what the storage reported (:reason), so a log line says
which file failed and why. Each error has its own page under Errors in the docs, and
Errors in Fil.Adapter explains how adapters use them.
Every function that can fail has a bang variant that returns the bare result and raises the same struct instead.
Usage
The installation guide is the full setup for an application: a module
for your disks, the config for each environment (local disks in development, memory disks in tests and S3 in
production), signed URLs and tests. This section is only a quick tour of the API.
Add fil to your dependencies:
def deps do
  [
    {:fil, "~> 0.1"}
  ]
end
Build one disk per kind of storage:
local = Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage")

s3 =
  Fil.disk(
    adapter: Fil.Adapter.S3,
    bucket: "my-bucket",
    region: "eu-central-1",
    access_key_id: System.fetch_env!("AWS_ACCESS_KEY_ID"),
    secret_access_key: System.fetch_env!("AWS_SECRET_ACCESS_KEY")
  )
Every operation works the same on every disk:
{:ok, report} = Fil.write(s3, "reports/q3.pdf", pdf)
{:ok, pdf} = Fil.read(report)
{:ok, stat} = Fil.stat(report)
{:ok, reports} = Fil.ls(s3, "reports/", recursive: true)
{:ok, backup} = Fil.cp(report, Fil.ref(local, "backups/q3.pdf"))
{:ok, _} = Fil.rm(report)
url returns the public URL of a file, and signed_url an expiring one, so clients can download or upload a file
directly instead of going through your application code. S3 serves its URLs itself. For local and in-memory disks,
Fil.Plugin.URL builds them and Fil.Plug serves them from your application:
{:ok, logo_url} = Fil.url(s3, "logo.png")
{:ok, url} = Fil.signed_url(report, expires_in: 900)
{:ok, upload_url} = Fil.signed_url(s3, "inbox/new.bin", method: :put)
With checksum:, a write sends a checksum of the content. S3 rejects the upload if what it received doesn't match,
and stores the checksum with the object, so later reads can check it:
{:ok, report} = Fil.write(s3, "reports/q3.pdf", pdf, checksum: :sha256)
{:ok, pdf} = Fil.read(report, verify_checksum: true)
{:ok, %Fil.Stat{checksum: {:sha256, checksum}}} = Fil.stat(report, checksum: :sha256)
To create a file only if it doesn't exist yet, pass if_exists: :error. If the file is already there, nothing is
overwritten and the write returns a Fil.AlreadyExistsError. That makes a simple lock: whoever creates the file
first runs the job.
case Fil.write(s3, "jobs/today.lock", "started", if_exists: :error) do
  {:ok, _lock} -> :run_the_job
  {:error, %Fil.AlreadyExistsError{}} -> :someone_else_won
end
Development
mix test runs the unit tests, which need no network. The integration tests run the conformance suite against
SeaweedFS, started with Docker Compose:
docker compose up -d
mix test.integration

FIL_S3_ENDPOINT, FIL_S3_ACCESS_KEY_ID, FIL_S3_SECRET_ACCESS_KEY and FIL_S3_REGION point the integration tests
at another S3 endpoint.
Acknowledgments
Fil builds on ideas from these projects:
	Flysystem (PHP): the scope, one API across many kinds of storage
	Req: the API design, with disks as plain values and plugins that attach to them
	Plug: plugins as small units you add to a disk, each doing one thing to every
operation that passes through

Thanks to their authors and contributors.
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        attach(disk, name, callback, opts \\ [])

      


        Attaches a plugin callback to a disk under a name.



    


    
      
        detach(disk, name)

      


        Removes a plugin from a disk. Removing a name that isn't attached returns the disk unchanged.



    


    
      
        disk(opts)

      


        Builds a disk. Shorthand for Fil.Disk.new/1, which lists the options.



    


    
      
        ref(disk, path)

      


        Builds a ref. Shorthand for Fil.Ref.new/2.



    





  
    Operations
  


    
      
        cp(src, dest)

      


        Copies a file and returns the destination ref.



    


    
      
        cp(disk, src_path, dest)

      


        Copies a file. See cp/2.



    


    
      
        cp(disk, src_path, dest, opts)

      


        Copies a file. See cp/2.



    


    
      
        dir?(ref)

      


        Whether this path is a directory. On object stores, that means a non-empty prefix.



    


    
      
        dir?(disk, path)

      


        Whether this path is a directory. See dir?/1.



    


    
      
        exists?(ref)

      


        Whether anything exists at this path.



    


    
      
        exists?(disk, path)

      


        Whether anything exists at this path. See exists?/1.



    


    
      
        ls(disk)

      


        Lists a directory. The whole listing is loaded into memory.



    


    
      
        ls(disk, path)

      


        Lists a directory. See ls/1.



    


    
      
        ls(disk, path, opts)

      


        Lists a directory. See ls/1.



    


    
      
        read(ref)

      


        Reads a file.



    


    
      
        read(disk, path)

      


        Reads a file. See read/1.



    


    
      
        read(disk, path, opts)

      


        Reads a file. See read/1.



    


    
      
        rename(src, dest)

      


        Moves a file and returns the destination ref.



    


    
      
        rename(disk, src_path, dest)

      


        Moves a file. See rename/2.



    


    
      
        rename(disk, src_path, dest, opts)

      


        Moves a file. See rename/2.



    


    
      
        rm(ref)

      


        Deletes a file.



    


    
      
        rm(disk, path)

      


        Deletes a file. See rm/1.



    


    
      
        rm(disk, path, opts)

      


        Deletes a file. See rm/1.



    


    
      
        rm_rf(ref)

      


        Removes everything under a prefix and returns the number of deleted files.



    


    
      
        rm_rf(disk, path)

      


        Removes everything under a prefix. See rm_rf/1.



    


    
      
        rm_rf(disk, path, opts)

      


        Removes everything under a prefix. See rm_rf/1.



    


    
      
        signed_url(ref)

      


        Builds a URL that grants temporary access to a file.



    


    
      
        signed_url(disk, path)

      


        Builds a signed URL. See signed_url/1.



    


    
      
        signed_url(disk, path, opts)

      


        Builds a signed URL. See signed_url/1.



    


    
      
        stat(ref)

      


        Returns metadata for a file or directory.



    


    
      
        stat(disk, path)

      


        Returns metadata for a file or directory. See stat/1.



    


    
      
        stat(disk, path, opts)

      


        Returns metadata for a file or directory. See stat/1.



    


    
      
        url(ref)

      


        Builds the public URL of a file.



    


    
      
        url(disk, path)

      


        Builds a public URL. See url/1.



    


    
      
        url(disk, path, opts)

      


        Builds a public URL. See url/1.



    


    
      
        write(ref, content)

      


        Writes a file, creating missing parent directories.



    


    
      
        write(disk, path, content)

      


        Writes a file. See write/2.



    


    
      
        write(disk, path, content, opts)

      


        Writes a file. See write/2.



    





  
    Bang variants
  


    
      
        cp!(src, dest)

      


        Same as cp/2, raising the error on failure.



    


    
      
        cp!(a, b, c)

      


        Same as cp/3, raising the error on failure.



    


    
      
        cp!(a, b, c, d)

      


        Same as cp/4, raising the error on failure.



    


    
      
        ls!(target)

      


        Same as ls/1, raising the error on failure.



    


    
      
        ls!(a, b)

      


        Same as ls/2, raising the error on failure.



    


    
      
        ls!(a, b, c)

      


        Same as ls/3, raising the error on failure.



    


    
      
        read!(ref)

      


        Same as read/1, raising the error on failure.



    


    
      
        read!(a, b)

      


        Same as read/2, raising the error on failure.



    


    
      
        read!(a, b, c)

      


        Same as read/3, raising the error on failure.



    


    
      
        rename!(src, dest)

      


        Same as rename/2, raising the error on failure.



    


    
      
        rename!(a, b, c)

      


        Same as rename/3, raising the error on failure.



    


    
      
        rename!(a, b, c, d)

      


        Same as rename/4, raising the error on failure.



    


    
      
        rm!(ref)

      


        Same as rm/1, raising the error on failure.



    


    
      
        rm!(a, b)

      


        Same as rm/2, raising the error on failure.



    


    
      
        rm!(a, b, c)

      


        Same as rm/3, raising the error on failure.



    


    
      
        rm_rf!(ref)

      


        Same as rm_rf/1, raising the error on failure.



    


    
      
        rm_rf!(a, b)

      


        Same as rm_rf/2, raising the error on failure.



    


    
      
        rm_rf!(a, b, c)

      


        Same as rm_rf/3, raising the error on failure.



    


    
      
        signed_url!(ref)

      


        Same as signed_url/1, raising the error on failure.



    


    
      
        signed_url!(a, b)

      


        Same as signed_url/2, raising the error on failure.



    


    
      
        signed_url!(a, b, c)

      


        Same as signed_url/3, raising the error on failure.



    


    
      
        stat!(ref)

      


        Same as stat/1, raising the error on failure.



    


    
      
        stat!(a, b)

      


        Same as stat/2, raising the error on failure.



    


    
      
        stat!(a, b, c)

      


        Same as stat/3, raising the error on failure.



    


    
      
        url!(ref)

      


        Same as url/1, raising the error on failure.



    


    
      
        url!(a, b)

      


        Same as url/2, raising the error on failure.



    


    
      
        url!(a, b, c)

      


        Same as url/3, raising the error on failure.



    


    
      
        write!(ref, content)

      


        Same as write/2, raising the error on failure.



    


    
      
        write!(a, b, c)

      


        Same as write/3, raising the error on failure.



    


    
      
        write!(a, b, c, d)

      


        Same as write/4, raising the error on failure.
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        error()

      


        An error from an adapter or from Fil itself. Each struct stands for what the caller can do about it, and means the
same on every adapter; see Errors in Fil.Adapter.



    


    
      
        plugin_callback()

      


        A plugin callback: a function or a {module, function} pair. See the Plugins guide.



    


    
      
        result(value)

      


        A result. Plugins may return their own exceptions, so an error isn't always one of error/0.
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      attach(disk, name, callback, opts \\ [])



        
          
        

    

  


  

      

          @spec attach(Fil.Disk.t(), atom(), plugin_callback(), keyword()) :: Fil.Disk.t()


      


Attaches a plugin callback to a disk under a name.
iex> disk =
...>   Fil.disk(adapter: Fil.Adapter.Memory)
...>   |> Fil.attach(:shout, fn op, next, _opts ->
...>     op |> Fil.Op.update_content(binary: &String.upcase/1) |> next.()
...>   end)
iex> Fil.write!(disk, "hello.txt", "world")
iex> Fil.read(disk, "hello.txt")
{:ok, "WORLD"}
The callback is a function of arity 3 or a {module, function} pair naming a public function of arity 3. opts are
passed to it on every call. Attaching a name that's already attached replaces the callback and its options in the
same position. The Plugins guide explains how to write one.

  



  
    
      
    
    
      detach(disk, name)



        
          
        

    

  


  

      

          @spec detach(Fil.Disk.t(), atom()) :: Fil.Disk.t()


      


Removes a plugin from a disk. Removing a name that isn't attached returns the disk unchanged.

  



  
    
      
    
    
      disk(opts)



        
          
        

    

  


  

      

          @spec disk(keyword()) :: Fil.Disk.t()


      


Builds a disk. Shorthand for Fil.Disk.new/1, which lists the options.
iex> Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
#Fil.Disk<local>

  



  
    
      
    
    
      ref(disk, path)



        
          
        

    

  


  

      

          @spec ref(Fil.Disk.t(), Path.t()) :: Fil.Ref.t()


      


Builds a ref. Shorthand for Fil.Ref.new/2.
iex> disk = Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
iex> Fil.ref(disk, "uploads/a.txt")
#Fil.Ref<local:uploads/a.txt>

  


        

      

      
        Operations


        


  
    
      
    
    
      cp(src, dest)



        
          
        

    

  


  

      

          @spec cp(Fil.Ref.t(), Fil.Ref.t() | Path.t()) :: result(Fil.Ref.t())


      


Copies a file and returns the destination ref.
Within one disk, Fil uses the adapter's native copy. Across disks, it reads the file and writes it to the
destination. The destination may be a ref, or a bare path on the source's disk.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> other = Fil.disk(adapter: Fil.Adapter.Memory, root: "other")
iex> Fil.write!(disk, "hello.txt", "World")
iex> {:ok, backup} = Fil.cp(disk, "hello.txt", "backup/hello.txt")
iex> backup
#Fil.Ref<memory:backup/hello.txt>
iex> {:ok, copy} = Fil.cp(disk, "hello.txt", Fil.ref(other, "hello.txt"))
iex> Fil.read(copy)
{:ok, "World"}

  



  
    
      
    
    
      cp(disk, src_path, dest)



        
          
        

    

  


  

      

          @spec cp(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t()) :: result(Fil.Ref.t())


          @spec cp(Fil.Ref.t(), Fil.Ref.t() | Path.t(), keyword()) :: result(Fil.Ref.t())


      


Copies a file. See cp/2.

  



  
    
      
    
    
      cp(disk, src_path, dest, opts)



        
          
        

    

  


  

      

          @spec cp(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t(), keyword()) ::
  result(Fil.Ref.t())


      


Copies a file. See cp/2.

  



  
    
      
    
    
      dir?(ref)



        
          
        

    

  


  

      

          @spec dir?(Fil.Ref.t()) :: boolean()


      


Whether this path is a directory. On object stores, that means a non-empty prefix.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "reports/q3.pdf", "%PDF")
iex> Fil.dir?(disk, "reports")
true
iex> Fil.dir?(disk, "reports/q3.pdf")
false

  



  
    
      
    
    
      dir?(disk, path)



        
          
        

    

  


  

      

          @spec dir?(Fil.Disk.t(), Path.t()) :: boolean()


      


Whether this path is a directory. See dir?/1.

  



  
    
      
    
    
      exists?(ref)



        
          
        

    

  


  

      

          @spec exists?(Fil.Ref.t()) :: boolean()


      


Whether anything exists at this path.
Predicates return a plain boolean, so unreachable storage or an invalid path is false. Use stat/1 when you need
to tell those cases apart.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "hello.txt", "World")
iex> Fil.exists?(disk, "hello.txt")
true
iex> Fil.exists?(disk, "nope.txt")
false

  



  
    
      
    
    
      exists?(disk, path)



        
          
        

    

  


  

      

          @spec exists?(Fil.Disk.t(), Path.t()) :: boolean()


      


Whether anything exists at this path. See exists?/1.

  



  
    
      
    
    
      ls(disk)



        
          
        

    

  


  

      

          @spec ls(Fil.Disk.t()) :: result([Fil.Ref.t()])


          @spec ls(Fil.Ref.t()) :: result([Fil.Ref.t()])


      


Lists a directory. The whole listing is loaded into memory.
One level deep by default; pass recursive: true to walk the whole subtree. Paths are relative to the disk root, and
a missing prefix returns an empty list.
A one-level listing includes directories. A recursive listing returns files only, because object stores only have
directories implicitly and the result should be the same on every adapter.
Options
	:recursive (boolean/0) - Walk the whole subtree instead of one level. The default value is false.

Examples
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "hello.txt", "World")
iex> Fil.write!(disk, "reports/q3.pdf", "%PDF")
iex> {:ok, [hello, reports]} = Fil.ls(disk)
iex> hello
#Fil.Ref<memory:hello.txt>
iex> reports.stat.type
:directory
iex> {:ok, [_hello, report]} = Fil.ls(disk, ".", recursive: true)
iex> report
#Fil.Ref<memory:reports/q3.pdf>
The results are ordinary refs with :stat filled in from the listing, so you can pass them to any other
function:
{:ok, reports} = Fil.ls(disk, "reports", recursive: true)

reports
|> Enum.filter(&(&1.stat.size == 0))
|> Enum.each(&Fil.rm/1)

  



  
    
      
    
    
      ls(disk, path)



        
          
        

    

  


  

      

          @spec ls(Fil.Disk.t(), Path.t()) :: result([Fil.Ref.t()])


          @spec ls(
  Fil.Ref.t(),
  keyword()
) :: result([Fil.Ref.t()])


      


Lists a directory. See ls/1.

  



  
    
      
    
    
      ls(disk, path, opts)



        
          
        

    

  


  

      

          @spec ls(Fil.Disk.t(), Path.t(), keyword()) :: result([Fil.Ref.t()])


      


Lists a directory. See ls/1.

  



  
    
      
    
    
      read(ref)



        
          
        

    

  


  

      

          @spec read(Fil.Ref.t()) :: result(binary())


      


Reads a file.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "hello.txt", "World")
iex> Fil.read(disk, "hello.txt")
{:ok, "World"}
iex> {:error, %Fil.NotFoundError{path: "nope.txt", reason: :enoent}} = Fil.read(disk, "nope.txt")
Options
	:verify_checksum (boolean/0) - Checks the content against the checksum stored with it and returns Fil.ChecksumMismatchError if
they differ. Only S3 stores checksums (see the :checksum option of write/4). Content without a
stored checksum is returned unchecked. The default value is false.


  



  
    
      
    
    
      read(disk, path)



        
          
        

    

  


  

      

          @spec read(Fil.Disk.t(), Path.t()) :: result(binary())


          @spec read(
  Fil.Ref.t(),
  keyword()
) :: result(binary())


      


Reads a file. See read/1.

  



  
    
      
    
    
      read(disk, path, opts)



        
          
        

    

  


  

      

          @spec read(Fil.Disk.t(), Path.t(), keyword()) :: result(binary())


      


Reads a file. See read/1.

  



  
    
      
    
    
      rename(src, dest)



        
          
        

    

  


  

      

          @spec rename(Fil.Ref.t(), Fil.Ref.t() | Path.t()) :: result(Fil.Ref.t())


      


Moves a file and returns the destination ref.
Within one disk, Fil uses the adapter's native rename. Across disks, it copies the file and then deletes the source.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "draft.txt", "World")
iex> {:ok, final} = Fil.rename(disk, "draft.txt", "final.txt")
iex> final
#Fil.Ref<memory:final.txt>
iex> Fil.exists?(disk, "draft.txt")
false

  



  
    
      
    
    
      rename(disk, src_path, dest)



        
          
        

    

  


  

      

          @spec rename(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t()) :: result(Fil.Ref.t())


          @spec rename(Fil.Ref.t(), Fil.Ref.t() | Path.t(), keyword()) :: result(Fil.Ref.t())


      


Moves a file. See rename/2.

  



  
    
      
    
    
      rename(disk, src_path, dest, opts)



        
          
        

    

  


  

      

          @spec rename(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t(), keyword()) ::
  result(Fil.Ref.t())


      


Moves a file. See rename/2.

  



  
    
      
    
    
      rm(ref)



        
          
        

    

  


  

      

          @spec rm(Fil.Ref.t()) :: result(Fil.Ref.t())


      


Deletes a file.
Deleting is idempotent: a missing file still returns {:ok, ref}. The returned ref is meant for a restore
function in a future release.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "hello.txt", "World")
iex> {:ok, deleted} = Fil.rm(disk, "hello.txt")
iex> deleted
#Fil.Ref<memory:hello.txt>
iex> {:ok, ^deleted} = Fil.rm(disk, "hello.txt")
iex> Fil.exists?(disk, "hello.txt")
false

  



  
    
      
    
    
      rm(disk, path)



        
          
        

    

  


  

      

          @spec rm(Fil.Disk.t(), Path.t()) :: result(Fil.Ref.t())


          @spec rm(
  Fil.Ref.t(),
  keyword()
) :: result(Fil.Ref.t())


      


Deletes a file. See rm/1.

  



  
    
      
    
    
      rm(disk, path, opts)



        
          
        

    

  


  

      

          @spec rm(Fil.Disk.t(), Path.t(), keyword()) :: result(Fil.Ref.t())


      


Deletes a file. See rm/1.

  



  
    
      
    
    
      rm_rf(ref)



        
          
        

    

  


  

      

          @spec rm_rf(Fil.Ref.t()) :: result(non_neg_integer())


      


Removes everything under a prefix and returns the number of deleted files.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "reports/2026/q3.pdf", "%PDF")
iex> Fil.write!(disk, "reports/2026/q4.pdf", "%PDF")
iex> Fil.rm_rf(disk, "reports/2026")
{:ok, 2}
On object stores the prefix is matched as a directory: "reports" removes "reports" and everything under
"reports/", but not "reports.txt".

  



  
    
      
    
    
      rm_rf(disk, path)



        
          
        

    

  


  

      

          @spec rm_rf(Fil.Disk.t(), Path.t()) :: result(non_neg_integer())


          @spec rm_rf(
  Fil.Ref.t(),
  keyword()
) :: result(non_neg_integer())


      


Removes everything under a prefix. See rm_rf/1.

  



  
    
      
    
    
      rm_rf(disk, path, opts)



        
          
        

    

  


  

      

          @spec rm_rf(Fil.Disk.t(), Path.t(), keyword()) :: result(non_neg_integer())


      


Removes everything under a prefix. See rm_rf/1.

  



  
    
      
    
    
      signed_url(ref)



        
          
        

    

  


  

      

          @spec signed_url(Fil.Ref.t()) :: result(String.t())


      


Builds a URL that grants temporary access to a file.
Options
	:method - :get for a download URL, :put for a direct upload. The default value is :get.

	:expires_in - How long the URL stays valid, in seconds. At most 7 days (604800), the cap of S3. The default value is 900.


Examples
Fil.signed_url(s3, "cv.pdf", expires_in: 300)
#=> {:ok, "https://bucket.s3.eu-central-1.amazonaws.com/cv.pdf?X-Amz-Algorithm=..."}
S3 signs its own URLs. Local and memory disks can't, so they need Fil.Plugin.URL with a :secret, and Fil.Plug
serves the URLs from your application:
iex> disk =
...>   Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
...>   |> Fil.Plugin.URL.attach(base_url: "http://localhost:4000/storage", secret: "secret")
iex> {:ok, url} = Fil.signed_url(disk, "cv.pdf")
iex> url =~ ~r"^http://localhost:4000/storage/cv.pdf[?]expires=[0-9]+&signature="
true
Without the plugin, a local or memory disk returns an error:
iex> disk = Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
iex> {:error, %Fil.UnsupportedError{op: :signed_url, reason: :no_callback}} = Fil.signed_url(disk, "cv.pdf")

  



  
    
      
    
    
      signed_url(disk, path)



        
          
        

    

  


  

      

          @spec signed_url(Fil.Disk.t(), Path.t()) :: result(String.t())


          @spec signed_url(
  Fil.Ref.t(),
  keyword()
) :: result(String.t())


      


Builds a signed URL. See signed_url/1.

  



  
    
      
    
    
      signed_url(disk, path, opts)



        
          
        

    

  


  

      

          @spec signed_url(Fil.Disk.t(), Path.t(), keyword()) :: result(String.t())


      


Builds a signed URL. See signed_url/1.

  



  
    
      
    
    
      stat(ref)



        
          
        

    

  


  

      

          @spec stat(Fil.Ref.t()) :: result(Fil.Stat.t())


      


Returns metadata for a file or directory.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "hello.txt", "World")
iex> {:ok, stat} = Fil.stat(disk, "hello.txt")
iex> {stat.size, stat.type}
{5, :regular}
iex> {:error, %Fil.NotFoundError{path: "nope.txt", reason: :enoent}} = Fil.stat(disk, "nope.txt")
Options
	:checksum - Fills in Fil.Stat's :checksum for this algorithm. S3 returns the checksum stored with the object,
or nil if it was written without one. The local filesystem computes it by reading the file.


  



  
    
      
    
    
      stat(disk, path)



        
          
        

    

  


  

      

          @spec stat(Fil.Disk.t(), Path.t()) :: result(Fil.Stat.t())


          @spec stat(
  Fil.Ref.t(),
  keyword()
) :: result(Fil.Stat.t())


      


Returns metadata for a file or directory. See stat/1.

  



  
    
      
    
    
      stat(disk, path, opts)



        
          
        

    

  


  

      

          @spec stat(Fil.Disk.t(), Path.t(), keyword()) :: result(Fil.Stat.t())


      


Returns metadata for a file or directory. See stat/1.

  



  
    
      
    
    
      url(ref)



        
          
        

    

  


  

      

          @spec url(Fil.Ref.t()) :: result(String.t())


      


Builds the public URL of a file.
The URL has no signature and doesn't expire, so it only works where the file can be downloaded by anyone: a public
bucket, a CDN, or Fil.Plug with public: true.
Examples
Fil.url(s3, "logo.png")
#=> {:ok, "https://bucket.s3.eu-central-1.amazonaws.com/logo.png"}
S3 builds the URL from the bucket. Local and memory disks have no URL of their own, so they get one from
Fil.Plugin.URL, and Fil.Plug serves it from your application:
iex> disk =
...>   Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
...>   |> Fil.Plugin.URL.attach(base_url: "http://localhost:4000/avatars")
iex> Fil.url(disk, "1.png")
{:ok, "http://localhost:4000/avatars/1.png"}
Without the plugin, a local or memory disk returns an error:
iex> disk = Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
iex> {:error, %Fil.UnsupportedError{op: :url, reason: :no_callback}} = Fil.url(disk, "1.png")

  



  
    
      
    
    
      url(disk, path)



        
          
        

    

  


  

      

          @spec url(Fil.Disk.t(), Path.t()) :: result(String.t())


          @spec url(
  Fil.Ref.t(),
  keyword()
) :: result(String.t())


      


Builds a public URL. See url/1.

  



  
    
      
    
    
      url(disk, path, opts)



        
          
        

    

  


  

      

          @spec url(Fil.Disk.t(), Path.t(), keyword()) :: result(String.t())


      


Builds a public URL. See url/1.

  



  
    
      
    
    
      write(ref, content)



        
          
        

    

  


  

      

          @spec write(Fil.Ref.t(), iodata()) :: result(Fil.Ref.t())


      


Writes a file, creating missing parent directories.
content is any iodata.
Options
	:if_exists - What to do if the file already exists. :overwrite replaces it. :error writes nothing and returns
a Fil.AlreadyExistsError, like File.write/3 with [:exclusive]. That check is atomic on local
disk, in memory and on AWS S3, so two processes can't both create the file. Some S3-compatible
servers ignore it. The default value is :overwrite.

	:content_type (String.t/0) - Stored as the object's content type where the storage keeps one.

	:checksum - Computes a checksum of the content with this algorithm (:sha256, :sha1 or :crc32) and sends it
along, where the storage supports it. S3 rejects the write with Fil.ChecksumMismatchError if the
content it received doesn't match, and stores the checksum with the object. The local filesystem
stores nothing.


Examples
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> {:ok, report} = Fil.write(disk, "reports/q3.pdf", ["%PDF", "-1.7"])
iex> report
#Fil.Ref<memory:reports/q3.pdf>
iex> {:error, %Fil.AlreadyExistsError{reason: :eexist}} =
...>   Fil.write(disk, "reports/q3.pdf", "again", if_exists: :error)

  



  
    
      
    
    
      write(disk, path, content)



        
          
        

    

  


  

      

          @spec write(Fil.Disk.t(), Path.t(), iodata()) :: result(Fil.Ref.t())


          @spec write(Fil.Ref.t(), iodata(), keyword()) :: result(Fil.Ref.t())


      


Writes a file. See write/2.

  



  
    
      
    
    
      write(disk, path, content, opts)



        
          
        

    

  


  

      

          @spec write(Fil.Disk.t(), Path.t(), iodata(), keyword()) :: result(Fil.Ref.t())


      


Writes a file. See write/2.

  


        

      

      
        Bang variants


        


  
    
      
    
    
      cp!(src, dest)



        
          
        

    

  


  

      

          @spec cp!(Fil.Ref.t(), Fil.Ref.t() | Path.t()) :: Fil.Ref.t()


      


Same as cp/2, raising the error on failure.

  



  
    
      
    
    
      cp!(a, b, c)



        
          
        

    

  


  

      

          @spec cp!(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t()) :: Fil.Ref.t()


          @spec cp!(Fil.Ref.t(), Fil.Ref.t() | Path.t(), keyword()) :: Fil.Ref.t()


      


Same as cp/3, raising the error on failure.

  



  
    
      
    
    
      cp!(a, b, c, d)



        
          
        

    

  


  

      

          @spec cp!(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t(), keyword()) :: Fil.Ref.t()


      


Same as cp/4, raising the error on failure.

  



  
    
      
    
    
      ls!(target)



        
          
        

    

  


  

      

          @spec ls!(Fil.Disk.t()) :: [Fil.Ref.t()]


          @spec ls!(Fil.Ref.t()) :: [Fil.Ref.t()]


      


Same as ls/1, raising the error on failure.

  



  
    
      
    
    
      ls!(a, b)



        
          
        

    

  


  

      

          @spec ls!(Fil.Disk.t(), Path.t()) :: [Fil.Ref.t()]


          @spec ls!(
  Fil.Ref.t(),
  keyword()
) :: [Fil.Ref.t()]


      


Same as ls/2, raising the error on failure.

  



  
    
      
    
    
      ls!(a, b, c)



        
          
        

    

  


  

      

          @spec ls!(Fil.Disk.t(), Path.t(), keyword()) :: [Fil.Ref.t()]


      


Same as ls/3, raising the error on failure.

  



  
    
      
    
    
      read!(ref)



        
          
        

    

  


  

      

          @spec read!(Fil.Ref.t()) :: binary()


      


Same as read/1, raising the error on failure.

  



  
    
      
    
    
      read!(a, b)



        
          
        

    

  


  

      

          @spec read!(Fil.Disk.t(), Path.t()) :: binary()


          @spec read!(
  Fil.Ref.t(),
  keyword()
) :: binary()


      


Same as read/2, raising the error on failure.

  



  
    
      
    
    
      read!(a, b, c)



        
          
        

    

  


  

      

          @spec read!(Fil.Disk.t(), Path.t(), keyword()) :: binary()


      


Same as read/3, raising the error on failure.

  



  
    
      
    
    
      rename!(src, dest)



        
          
        

    

  


  

      

          @spec rename!(Fil.Ref.t(), Fil.Ref.t() | Path.t()) :: Fil.Ref.t()


      


Same as rename/2, raising the error on failure.

  



  
    
      
    
    
      rename!(a, b, c)



        
          
        

    

  


  

      

          @spec rename!(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t()) :: Fil.Ref.t()


          @spec rename!(Fil.Ref.t(), Fil.Ref.t() | Path.t(), keyword()) :: Fil.Ref.t()


      


Same as rename/3, raising the error on failure.

  



  
    
      
    
    
      rename!(a, b, c, d)



        
          
        

    

  


  

      

          @spec rename!(Fil.Disk.t(), Path.t(), Fil.Ref.t() | Path.t(), keyword()) ::
  Fil.Ref.t()


      


Same as rename/4, raising the error on failure.

  



  
    
      
    
    
      rm!(ref)



        
          
        

    

  


  

      

          @spec rm!(Fil.Ref.t()) :: Fil.Ref.t()


      


Same as rm/1, raising the error on failure.

  



  
    
      
    
    
      rm!(a, b)



        
          
        

    

  


  

      

          @spec rm!(Fil.Disk.t(), Path.t()) :: Fil.Ref.t()


          @spec rm!(
  Fil.Ref.t(),
  keyword()
) :: Fil.Ref.t()


      


Same as rm/2, raising the error on failure.

  



  
    
      
    
    
      rm!(a, b, c)



        
          
        

    

  


  

      

          @spec rm!(Fil.Disk.t(), Path.t(), keyword()) :: Fil.Ref.t()


      


Same as rm/3, raising the error on failure.

  



  
    
      
    
    
      rm_rf!(ref)



        
          
        

    

  


  

      

          @spec rm_rf!(Fil.Ref.t()) :: non_neg_integer()


      


Same as rm_rf/1, raising the error on failure.

  



  
    
      
    
    
      rm_rf!(a, b)



        
          
        

    

  


  

      

          @spec rm_rf!(Fil.Disk.t(), Path.t()) :: non_neg_integer()


          @spec rm_rf!(
  Fil.Ref.t(),
  keyword()
) :: non_neg_integer()


      


Same as rm_rf/2, raising the error on failure.

  



  
    
      
    
    
      rm_rf!(a, b, c)



        
          
        

    

  


  

      

          @spec rm_rf!(Fil.Disk.t(), Path.t(), keyword()) :: non_neg_integer()


      


Same as rm_rf/3, raising the error on failure.

  



  
    
      
    
    
      signed_url!(ref)



        
          
        

    

  


  

      

          @spec signed_url!(Fil.Ref.t()) :: String.t()


      


Same as signed_url/1, raising the error on failure.

  



  
    
      
    
    
      signed_url!(a, b)



        
          
        

    

  


  

      

          @spec signed_url!(Fil.Disk.t(), Path.t()) :: String.t()


          @spec signed_url!(
  Fil.Ref.t(),
  keyword()
) :: String.t()


      


Same as signed_url/2, raising the error on failure.

  



  
    
      
    
    
      signed_url!(a, b, c)



        
          
        

    

  


  

      

          @spec signed_url!(Fil.Disk.t(), Path.t(), keyword()) :: String.t()


      


Same as signed_url/3, raising the error on failure.

  



  
    
      
    
    
      stat!(ref)



        
          
        

    

  


  

      

          @spec stat!(Fil.Ref.t()) :: Fil.Stat.t()


      


Same as stat/1, raising the error on failure.

  



  
    
      
    
    
      stat!(a, b)



        
          
        

    

  


  

      

          @spec stat!(Fil.Disk.t(), Path.t()) :: Fil.Stat.t()


          @spec stat!(
  Fil.Ref.t(),
  keyword()
) :: Fil.Stat.t()


      


Same as stat/2, raising the error on failure.

  



  
    
      
    
    
      stat!(a, b, c)



        
          
        

    

  


  

      

          @spec stat!(Fil.Disk.t(), Path.t(), keyword()) :: Fil.Stat.t()


      


Same as stat/3, raising the error on failure.

  



  
    
      
    
    
      url!(ref)



        
          
        

    

  


  

      

          @spec url!(Fil.Ref.t()) :: String.t()


      


Same as url/1, raising the error on failure.

  



  
    
      
    
    
      url!(a, b)



        
          
        

    

  


  

      

          @spec url!(Fil.Disk.t(), Path.t()) :: String.t()


          @spec url!(
  Fil.Ref.t(),
  keyword()
) :: String.t()


      


Same as url/2, raising the error on failure.

  



  
    
      
    
    
      url!(a, b, c)



        
          
        

    

  


  

      

          @spec url!(Fil.Disk.t(), Path.t(), keyword()) :: String.t()


      


Same as url/3, raising the error on failure.

  



  
    
      
    
    
      write!(ref, content)



        
          
        

    

  


  

      

          @spec write!(Fil.Ref.t(), iodata()) :: Fil.Ref.t()


      


Same as write/2, raising the error on failure.

  



  
    
      
    
    
      write!(a, b, c)



        
          
        

    

  


  

      

          @spec write!(Fil.Disk.t(), Path.t(), iodata()) :: Fil.Ref.t()


          @spec write!(Fil.Ref.t(), iodata(), keyword()) :: Fil.Ref.t()


      


Same as write/3, raising the error on failure.

  



  
    
      
    
    
      write!(a, b, c, d)



        
          
        

    

  


  

      

          @spec write!(Fil.Disk.t(), Path.t(), iodata(), keyword()) :: Fil.Ref.t()


      


Same as write/4, raising the error on failure.
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          @type error() ::
  Fil.NotFoundError.t()
  | Fil.AccessDeniedError.t()
  | Fil.InvalidRequestError.t()
  | Fil.AlreadyExistsError.t()
  | Fil.ChecksumMismatchError.t()
  | Fil.StorageFullError.t()
  | Fil.UnsupportedError.t()
  | Fil.ConfigurationError.t()
  | Fil.UnavailableError.t()
  | Fil.UnknownError.t()


      


An error from an adapter or from Fil itself. Each struct stands for what the caller can do about it, and means the
same on every adapter; see Errors in Fil.Adapter.
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          @type plugin_callback() ::
  (Fil.Op.t(), (Fil.Op.t() -> Fil.Op.t()), keyword() -> Fil.Op.t())
  | {module(), atom()}


      


A plugin callback: a function or a {module, function} pair. See the Plugins guide.

  



  
    
      
    
    
      result(value)



        
          
        

    

  


  

      

          @type result(value) :: {:ok, value} | {:error, error() | Exception.t()}


      


A result. Plugins may return their own exceptions, so an error isn't always one of error/0.

  


        

      


  

    
Fil.Disk 
    



      
A disk is a plain value that describes where files are stored.
Build one with Fil.disk/1 (short for new/1) and pass it around. There's no global configuration, no registry and
no process behind it:
disk = Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage")
The struct holds the adapter module together with the state its Fil.Adapter.init/1 returned, and the plugins
attached with Fil.attach/4 or the :plugins option of new/1. The adapter state may contain
credentials, so %Fil.Disk{} has a custom Inspect implementation that prints only the adapter label:
iex> inspect(Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil"))
"#Fil.Disk<local>"
Refs and errors contain the disk too. Logging them is safe, because logs use inspect, but anything that stores the
raw term (:erlang.term_to_binary/1, a crash dump) stores the credentials with it.
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        adapter(disk)

      


        Returns the adapter module backing disk.



    


    
      
        label(module)

      


        A short, human readable label for the disk's adapter.



    


    
      
        new(opts)

      


        Builds a disk. Fil.disk/1 is the same function.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Fil.Disk{
  adapter: {module(), term()},
  plugins: [{atom(), Fil.plugin_callback(), keyword()}]
}
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      adapter(disk)



        
          
        

    

  


  

      

          @spec adapter(t()) :: module()


      


Returns the adapter module backing disk.
iex> Fil.Disk.adapter(Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil"))
Fil.Adapter.Local

  



  
    
      
    
    
      label(module)



        
          
        

    

  


  

      

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


          @spec label(module()) :: String.t()


      


A short, human readable label for the disk's adapter.
Used by the Inspect implementations of Fil.Disk and Fil.Ref.
iex> Fil.Disk.label(Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil"))
"local"

  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Builds a disk. Fil.disk/1 is the same function.
iex> Fil.Disk.new(adapter: Fil.Adapter.Local, root: "/tmp/fil")
#Fil.Disk<local>
The adapter validates its options here, once. Invalid options raise ArgumentError when the disk is built instead of
failing on first use.
Options
	:adapter (atom/0) - Required. The adapter module. Every option other than :adapter and :plugins is passed to the adapter, which
validates it against its own schema.

	:plugins (list of tuple of atom/0, atom/0, keyword/0 values) - Plugins to attach, in order, so the first one is the outermost. Each is a plugin callback as
{module, function, opts}, attached under the name module (see Fil.attach/4). They're plain data, so
the plugins can come from config along with the adapter options:
plugins: [{Fil.Plugin.ContentType, :call, default: "text/plain"}]. The default value is [].



  


        

      


  

    
Fil.Op 
    



      
One call to a Fil function, as plugins see it.
Every operation builds a %Fil.Op{} and passes it through the disk's plugins to the adapter. See the
Plugins guide for how to write a plugin.
	:disk: the Fil.Disk the operation runs on
	:name: the operation, :read, :write, :stat, :ls, :rm, :rm_rf, :cp, :rename, :url or
:signed_url
	:path: the normalized path, relative to the disk root
	:dest: the destination path of a :cp or :rename on the same disk, nil otherwise
	:content: the content of a :write, nil otherwise. Change it with update_content/2
	:options: the validated options of the call
	:result: nil on the way in, then {:ok, value} or {:error, exception} with the same value the Fil
function returns. Change a read result with update_result/2
	:private: a map for plugins to pass data along
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        get_option(op, key, default \\ nil)

      


        Returns an option of the call.



    


    
      
        get_private(op, key, default \\ nil)

      


        Returns a private value.



    


    
      
        materialize(op)

      


        Makes the content of a :write whole, for plugins that need all of it at once.



    


    
      
        put_new_option(op, key, value)

      


        Sets an option unless the call already has it.



    


    
      
        put_option(op, key, value)

      


        Sets an option before the adapter sees it.



    


    
      
        put_private(op, key, value)

      


        Stores a private value, for a later plugin or for the way back.



    


    
      
        put_result(op, result)

      


        Sets the result.



    


    
      
        update_content(op, funs)

      


        Transforms the content of a :write. Other operations are returned unchanged.



    


    
      
        update_result(op, funs)

      


        Transforms the content returned by a successful :read. Other operations and errors are returned unchanged.
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          @type name() ::
  :read
  | :write
  | :stat
  | :ls
  | :rm
  | :rm_rf
  | :cp
  | :rename
  | :url
  | :signed_url


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Fil.Op{
  content: iodata() | nil,
  dest: Path.t() | nil,
  disk: Fil.Disk.t(),
  name: name(),
  options: keyword(),
  path: Path.t(),
  private: map(),
  result: {:ok, term()} | {:error, Exception.t()} | nil
}


      



  



  
    
      
    
    
      transform()



        
          
        

    

  


  

      

          @type transform() :: [binary: (binary() -> iodata()), chunk: (binary() -> iodata())]
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      get_option(op, key, default \\ nil)



        
          
        

    

  


  

      

          @spec get_option(t(), atom(), term()) :: term()


      


Returns an option of the call.
iex> op = %Fil.Op{disk: nil, name: :write, path: "a.txt", options: [content_type: "text/plain"]}
iex> Fil.Op.get_option(op, :content_type)
"text/plain"
iex> Fil.Op.get_option(op, :missing, :default)
:default

  



    

  
    
      
    
    
      get_private(op, key, default \\ nil)



        
          
        

    

  


  

      

          @spec get_private(t(), term(), term()) :: term()


      


Returns a private value.
iex> op = %Fil.Op{disk: nil, name: :read, path: "a.txt"}
iex> Fil.Op.get_private(op, :seen, false)
false

  



  
    
      
    
    
      materialize(op)



        
          
        

    

  


  

      

          @spec materialize(t()) :: t()


      


Makes the content of a :write whole, for plugins that need all of it at once.
Content is always whole for now, so this only flattens iodata into a binary. Once streaming lands, it collects a
stream into memory, so use it only when a plugin can't work chunk by chunk.
iex> op = %Fil.Op{disk: nil, name: :write, path: "a.txt", content: ["a", ["b"]]}
iex> Fil.Op.materialize(op).content
"ab"

  



  
    
      
    
    
      put_new_option(op, key, value)



        
          
        

    

  


  

      

          @spec put_new_option(t(), atom(), term()) :: t()


      


Sets an option unless the call already has it.
iex> op = %Fil.Op{disk: nil, name: :write, path: "a.txt", options: [content_type: "text/plain"]}
iex> op |> Fil.Op.put_new_option(:content_type, "text/csv") |> Fil.Op.get_option(:content_type)
"text/plain"

  



  
    
      
    
    
      put_option(op, key, value)



        
          
        

    

  


  

      

          @spec put_option(t(), atom(), term()) :: t()


      


Sets an option before the adapter sees it.
iex> op = %Fil.Op{disk: nil, name: :write, path: "a.txt", options: [content_type: "text/plain"]}
iex> op |> Fil.Op.put_option(:content_type, "text/csv") |> Fil.Op.get_option(:content_type)
"text/csv"

  



  
    
      
    
    
      put_private(op, key, value)



        
          
        

    

  


  

      

          @spec put_private(t(), term(), term()) :: t()


      


Stores a private value, for a later plugin or for the way back.
iex> op = %Fil.Op{disk: nil, name: :read, path: "a.txt"}
iex> op |> Fil.Op.put_private(:seen, true) |> Fil.Op.get_private(:seen)
true

  



  
    
      
    
    
      put_result(op, result)



        
          
        

    

  


  

      

          @spec put_result(t(), {:ok, term()} | {:error, Exception.t()}) :: t()


      


Sets the result.
A plugin that sets the result instead of calling next answers the call itself, and the adapter never runs. An error
is an exception: one of Fil's (see Errors) or the plugin's own. Fil fills in
the :op, :path and :disk of its own errors where the plugin left them nil.

  



  
    
      
    
    
      update_content(op, funs)



        
          
        

    

  


  

      

          @spec update_content(t(), transform()) :: t()


      


Transforms the content of a :write. Other operations are returned unchanged.
Pass binary: to transform the whole content at once and chunk: to transform it piece by piece:
Fil.Op.update_content(op, binary: &:zlib.gzip/1)
Content is always whole for now, so binary: runs and gets a binary (iodata is flattened first). Without binary:,
the content is passed to chunk: as a single chunk. Once streaming lands, chunk: runs on each chunk of a stream,
and a stream is collected first if there's only binary:.

  



  
    
      
    
    
      update_result(op, funs)



        
          
        

    

  


  

      

          @spec update_result(t(), transform()) :: t()


      


Transforms the content returned by a successful :read. Other operations and errors are returned unchanged.
Takes the same binary: and chunk: functions as update_content/2.

  


        

      


  

    
Fil.Ref 
    



      
A reference to a file on a disk: a Fil.Disk plus a path. It can point to a file that doesn't exist yet, such as the
destination of a copy.
Every Fil function that can fail accepts a ref in place of a disk, path pair, and every action on a file
returns the resulting ref, so calls chain:
with {:ok, report} <- Fil.write(disk, "reports/q3.pdf", pdf),
     {:ok, _backup} <- Fil.cp(report, Fil.ref(other_disk, "backups/q3.pdf")) do
  {:ok, report}
end
The :stat field
Fil.ls/2 fills in :stat from the listing, so you can filter a listing by size and then read, copy or delete the
same values:
{:ok, reports} = Fil.ls(disk, "reports")

reports
|> Enum.filter(&(&1.stat.type == :regular and &1.stat.size > 1_000_000))
|> Enum.each(&Fil.rm/1)
The stat is a snapshot from the time of the listing. Operations ignore it and never treat it as the current state, and
the refs they return have stat: nil instead of a stale value. This means:
	stat: nil says nothing about the file. Call Fil.stat/1 for the current state.
	comparing whole structs compares the snapshots too. Compare :disk and :path to check for the same file.

Inspect
A ref contains a disk, and a disk may contain credentials, so Inspect only prints the adapter label and the
path:
iex> Fil.ref(Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil"), "uploads/a.txt")
#Fil.Ref<local:uploads/a.txt>
For the same reason, refs aren't meant to be serialized. Store ref.path and rebuild the disk instead.
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        new(disk, path)

      


        Builds a ref.



    


    
      
        normalize(ref)

      


        Canonicalizes a ref for an operation.
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          @type t() :: %Fil.Ref{disk: Fil.Disk.t(), path: String.t(), stat: Fil.Stat.t() | nil}
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      new(disk, path)



        
          
        

    

  


  

      

          @spec new(Fil.Disk.t(), Path.t()) :: t()


      


Builds a ref.
The path is normalized when possible (see "Concepts" in Fil). A path that can't be normalized, such as one that
escapes the disk root, is kept as given. Using it later returns a Fil.InvalidRequestError instead of raising here.
iex> disk = Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
iex> Fil.Ref.new(disk, "./uploads//a.txt").path
"uploads/a.txt"
iex> Fil.Ref.new(disk, "").path
"."
iex> escape = Fil.Ref.new(disk, "../escape.txt")
iex> escape.path
"../escape.txt"
iex> {:error, %Fil.InvalidRequestError{reason: :ebadpath}} = Fil.read(escape)

  



  
    
      
    
    
      normalize(ref)



        
          
        

    

  


  

      

          @spec normalize(t()) :: {:ok, t()} | {:error, Fil.InvalidRequestError.t()}


      


Canonicalizes a ref for an operation.
Normalizes the path, rejects escapes with a Fil.InvalidRequestError and drops :stat, so a listing snapshot is
never mistaken for the current state. Every public Fil function calls this before the adapter gets the path.
iex> disk = Fil.disk(adapter: Fil.Adapter.Local, root: "/tmp/fil")
iex> {:ok, normalized} = Fil.Ref.normalize(%Fil.Ref{disk: disk, path: "a/../b.txt"})
iex> normalized.path
"b.txt"
iex> Fil.Ref.normalize(normalized) == {:ok, normalized}
true
iex> {:error, %Fil.InvalidRequestError{path: "../etc/passwd", reason: :ebadpath}} =
...>   Fil.Ref.normalize(%Fil.Ref{disk: disk, path: "../etc/passwd"})

  


        

      


  

    
Fil.Stat 
    



      
Metadata about a file or directory.
A field is nil when the storage doesn't know it. Object stores have no directories to stat, and the local filesystem
stores no content type.
	:size: size in bytes (nil for directories on object stores)
	:type: :regular or :directory
	:mtime: last modification time as a DateTime in UTC
	:etag: an opaque version tag. Fil.Adapter.Local derives a weak one ("size-mtime"); S3 returns the object's
ETag
	:content_type: the stored MIME type, when the storage keeps one
	:checksum: {algorithm, checksum}, with the checksum base64 encoded the way S3 encodes it. Only filled in when
Fil.stat/3 is called with the :checksum option
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          @type t() :: %Fil.Stat{
  checksum: {:sha256 | :sha1 | :crc32, String.t()} | nil,
  content_type: String.t() | nil,
  etag: String.t() | nil,
  mtime: DateTime.t() | nil,
  size: non_neg_integer() | nil,
  type: type() | nil
}
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          @type type() :: :regular | :directory


      



  


        

      


  

    
Fil.Adapter behaviour
    



      
The contract every adapter implements.
An adapter is a stateless module. init/1 turns the options into a state term once, when Fil.disk/1 builds the
disk, and every other callback gets that state. There's no process to start, supervise or shut down.
Plugins run in Fil before an adapter is called, so an adapter never needs to know about them.
Two rules keep adapters small:
	Mutations return a bare :ok. Fil wraps results into {:ok, %Fil.Ref{}} and handles cross-disk copies, so
adapters don't have to. Errors are Fil's error structs (see Errors), and Fil fills in the
operation and the path.
	Paths arrive normalized and jailed. Fil has already resolved . and .., collapsed repeated / and rejected
escapes, and "." means the disk root. Adapters may check again (Fil.Adapter.Local does), but they don't need
to parse paths defensively.

Contract
Fil uses the vocabulary of Elixir's File module, but every adapter behaves like an object store, so the semantics
differ where the two disagree. Beyond the callback signatures, this is the contract:
	Situation	File	Every Fil adapter
	write/4 into a missing directory	{:error, :enoent}	creates the missing parents
	exclusive write/4 on an existing file	{:error, :eexist}	{:error, %Fil.AlreadyExistsError{}}
	cp/4 or rename/4 into a missing directory	{:error, :enoent}	creates the missing parents
	rm/3 on a missing file	{:error, :enoent}	:ok
	ls/3 on a missing directory	{:error, :enoent}	{:ok, []}
	ls/3 results	names, one level deep	{path, stat} pairs, one level deep; only files with recursive: true
	rm_rf/3 results	{:ok, removed_paths}, directories included	{:ok, count} of removed files
	rm_rf/3 on "reports"	the directory reports	reports and all of reports/, not reports.txt
	paths	relative to the working directory, or absolute	relative to the disk root, never above it

An exclusive write is File.write/3 with [:exclusive], and write/4 with if_exists: :error.
Where an adapter returns :ok, the Fil function returns {:ok, %Fil.Ref{}}, and Fil.ls/2 turns the pairs
into refs.
Options that File has no equivalent for:
	checksum: on write/4 sends a checksum of the content where the storage keeps one, and storage that finds
the content doesn't match fails with Fil.ChecksumMismatchError. Storage without checksums ignores the option
	checksum: on stat/3 fills in Fil.Stat's :checksum, from the storage or computed from the content
	verify_checksum: true on read/3 fails with Fil.ChecksumMismatchError when the content doesn't match a
stored checksum

Fil.AdapterCase (internal for now) tests this contract against a live disk.
Where the adapters differ
Every adapter Fil ships reads, writes, lists, copies and checks checksums, and every disk builds public and signed
URLs (S3 itself, the others with Fil.Plugin.URL), so code written against one disk runs on the others. What's left
are edge cases:
	Situation	Fil.Adapter.Local	Fil.Adapter.S3	Fil.Adapter.Memory
	directories	exist on their own, can be empty	prefixes only	prefixes only
	rm/3 on a directory	Fil.InvalidRequestError	:ok, removes nothing	:ok, removes nothing
	read/3 or cp/4 of a directory	Fil.InvalidRequestError	Fil.NotFoundError	Fil.NotFoundError
	write/4 to report.txt/x when report.txt is a file	Fil.InvalidRequestError	writes both	writes both
	stat/3 with checksum:	computed from the content	the checksum the write stored, or nil	same as S3
	verify_checksum: true	ignored	compared with the stored checksum	compared with the stored checksum
	:content_type in a stat	nil (Fil.Plug guesses from the extension)	from the write	from the write
	:etag in a stat	weak, "size-mtime"	from S3	MD5 of the content
	URLs	with Fil.Plugin.URL, served by Fil.Plug	by S3	with the plugin, served by Fil.Plug

Errors
Every error is an exception struct, listed under Errors in the sidebar. Which struct you get tells you what to do
next, and it's the same on every adapter: a missing file is a Fil.NotFoundError on the local disk and on S3.
Fil.UnavailableError is the only one where retrying can help.
Every error has the same fields:
	:op: the operation, such as :read (see Fil.Op.name/0)
	:path: the path as the caller passed it (before plugins rewrote it), relative to the disk root. For a copy
or a move, the side that failed
	:disk: the Fil.Disk. Fil.ref(error.disk, error.path) is a ref to the file, and
Fil.Disk.adapter(error.disk) returns the adapter
	:reason: the exact cause, as the storage reported it, in the form its adapter documents (:enoent from
Fil.Adapter.Local, "NoSuchKey" from Fil.Adapter.S3). nil only when a plugin built the error

Fil returns two of them itself: Fil.InvalidRequestError with reason: :ebadpath for a path that escapes the disk
root, and Fil.UnsupportedError with reason: :no_callback for a URL on an adapter without that callback.
An adapter returns the struct with :reason set and leaves :op, :path and :disk nil: Fil fills in
those that are still nil. An adapter that fails on the destination of a cp/4 or rename/4 sets :path to
the destination, because Fil fills in the source. Anything in {:error, _} that isn't an exception raises
ArgumentError.
A failure that fits a struct is returned as that struct, whatever the storage reported: Fil.Adapter.Local turns
the :eperm that deleting a directory gives into :eisdir, and Fil.Adapter.S3 checks a copy that the server
refused with a plain 400 for a missing source. Directories only exist as prefixes on S3 and in memory, so directory
errors only come from storage with directories of its own (see
Where the adapters differ).
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        cp(state, path, path, opts)

      


        Copies a file within the same disk.



    


    
      
        init(opts)

      


        Validates options and builds the state passed to every other callback.



    


    
      
        ls(state, path, opts)

      


        Lists prefix, one level deep unless recursive: true.



    


    
      
        read(state, path, opts)

      


        Reads the whole file.



    


    
      
        rename(state, path, path, opts)

      


        Moves a file within the same disk.



    


    
      
        rm(state, path, opts)

      


        Deletes a file. Idempotent: a missing file is still :ok.



    


    
      
        rm_rf(state, path, opts)

      


        Removes everything under prefix and returns the number of deleted files.



    


    
      
        signed_url(state, path, opts)

      


        Builds a URL that grants temporary access to a file.



    


    
      
        stat(state, path, opts)

      


        Returns metadata for a file or directory.



    


    
      
        url(state, path, opts)

      


        Builds the public URL of a file, without a signature.



    


    
      
        write(state, path, iodata, opts)

      


        Writes content, creating parent directories as needed.
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          @type path() :: String.t()


      



  



  
    
      
    
    
      state()
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          @callback cp(state(), path(), path(), opts()) :: :ok | error()


      


Copies a file within the same disk.
A copy across two disks doesn't call this: Fil reads the file with read/3 on the source adapter and writes it
with write/4 on the destination adapter.
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          @callback init(opts()) :: {:ok, state()} | {:error, term()}


      


Validates options and builds the state passed to every other callback.
Not an operation, so an error is anything that explains the bad option, such as a NimbleOptions.ValidationError.
Fil.Disk.new/1 raises it as an ArgumentError.
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          @callback ls(state(), path(), opts()) :: {:ok, [{path(), Fil.Stat.t()}]} | error()


      


Lists prefix, one level deep unless recursive: true.
Returns {path, stat} pairs. Paths are relative to the disk root, and each stat holds what the listing returned.
Fil turns the pairs into Fil.Refs; adapters don't build those themselves.

  



  
    
      
    
    
      read(state, path, opts)



        
          
        

    

  


  

      

          @callback read(state(), path(), opts()) :: {:ok, binary()} | error()


      


Reads the whole file.

  



  
    
      
    
    
      rename(state, path, path, opts)



        
          
        

    

  


  

      

          @callback rename(state(), path(), path(), opts()) :: :ok | error()


      


Moves a file within the same disk.
A move across two disks doesn't call this: Fil copies the file as described in cp/4, then removes the source
with rm/3.

  



  
    
      
    
    
      rm(state, path, opts)



        
          
        

    

  


  

      

          @callback rm(state(), path(), opts()) :: :ok | error()


      


Deletes a file. Idempotent: a missing file is still :ok.

  



  
    
      
    
    
      rm_rf(state, path, opts)



        
          
        

    

  


  

      

          @callback rm_rf(state(), path(), opts()) :: {:ok, non_neg_integer()} | error()


      


Removes everything under prefix and returns the number of deleted files.

  



  
    
      
    
    
      signed_url(state, path, opts)


        (optional)


        
          
        

    

  


  

      

          @callback signed_url(state(), path(), opts()) :: {:ok, String.t()} | error()


      


Builds a URL that grants temporary access to a file.
Optional. Adapters whose storage can't sign URLs leave it out, and Fil.signed_url/2 then returns a
Fil.UnsupportedError. Fil.Plugin.URL signs URLs for those disks, and Fil.Plug serves them.

  



  
    
      
    
    
      stat(state, path, opts)



        
          
        

    

  


  

      

          @callback stat(state(), path(), opts()) :: {:ok, Fil.Stat.t()} | error()


      


Returns metadata for a file or directory.

  



  
    
      
    
    
      url(state, path, opts)


        (optional)


        
          
        

    

  


  

      

          @callback url(state(), path(), opts()) :: {:ok, String.t()} | error()


      


Builds the public URL of a file, without a signature.
Optional. Adapters whose storage has no URLs leave it out, and Fil.url/2 then returns a Fil.UnsupportedError.
Fil.Plugin.URL builds URLs for those disks, and Fil.Plug serves them.

  



  
    
      
    
    
      write(state, path, iodata, opts)



        
          
        

    

  


  

      

          @callback write(state(), path(), iodata(), opts()) :: :ok | error()


      


Writes content, creating parent directories as needed.

  


        

      


  

    
Fil.Adapter.Local 
    



      
The local filesystem, jailed under a root directory.
disk = Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage")
Behaviour
	writes are atomic: content goes to a temporary file in the destination directory and is then renamed into place,
so readers never see a partial file. Missing parent directories are created first.
	if_exists: :error skips the temporary file and opens the destination with O_EXCL instead. If something is
already there, the write returns a Fil.AlreadyExistsError.
	every path is checked against the root again after expansion. Fil has already rejected ../ escapes, so this is
defense in depth. The check only looks at the path string: a symlink inside the root can still point outside it.
	listing a missing directory, or a path that isn't a directory, returns {:ok, []}, the same as a missing prefix
on an object store.
	stat/3 sets :etag to a weak "size-mtime" tag. It's good enough to notice a change, but it can't prove there
was none. :content_type is always nil, because the filesystem doesn't store one.
	the filesystem has no URLs. Attach Fil.Plugin.URL for public and signed URLs, and Fil.Plug serves them.
	the filesystem stores no checksums. checksum: on a write is accepted and ignored, and so is
verify_checksum: true on a read. checksum: on a stat reads the whole file to compute it.

Options
	:root (String.t/0) - The directory every path is resolved against. Defaults to File.cwd!() when the disk is built, so
changing the working directory later doesn't move the disk. A relative root is expanded once, when the
disk is built.

Operations
	Fil	Local
	read/3	File.read/1
	write/4	temporary file, then File.rename/2 (:file.open/2 with :exclusive for if_exists: :error)
	rm/3	File.rm/1, a missing file mapped to success
	stat/3	File.stat/2, plus a pass over the file for checksum:
	ls/3	File.ls/1, walked depth-first when recursive
	cp/4	File.cp/2
	rename/4	File.rename/2
	rm_rf/3	File.rm_rf/1, counting the files it removed

Errors
:reason is the POSIX atom from File, adjusted so it's the same on macOS and Linux (deleting a directory is
:eisdir on both, a parent that's a file :enotdir).
	Situation	Fil error	:reason
	a missing file or directory, or a path through a file (report.txt/x)	Fil.NotFoundError	:enoent
	missing permissions, a read-only filesystem	Fil.AccessDeniedError	:eacces, :eperm, :erofs
	reading, copying or deleting a directory, or writing over one	Fil.InvalidRequestError	:eisdir
	writing, copying or renaming to a path under a file	Fil.InvalidRequestError	:enotdir
	a name that's too long, a symlink loop	Fil.InvalidRequestError	:enametoolong, :eloop
	a path that resolves outside the root	Fil.InvalidRequestError	:ebadpath
	an exclusive create finding the file already there	Fil.AlreadyExistsError	:eexist
	a full disk, a used-up quota	Fil.StorageFullError	:enospc, :edquot
	too many open files	Fil.UnavailableError	:emfile, :enfile
	any other POSIX error	Fil.UnknownError	the atom
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          @type t() :: %Fil.Adapter.Local{root: String.t()}


      



  


        

      


  

    
Fil.Adapter.Memory 
    



      
Files in memory, in a store that belongs to a process. It's meant for tests.
setup do
  Fil.Adapter.Memory.checkout()
end

test "stores the avatar" do
  disk = Fil.disk(adapter: Fil.Adapter.Memory, root: "uploads")

  assert {:ok, _} = Fil.write(disk, "avatars/1.png", "png")
end
Stores
checkout/0 creates a store owned by the calling process, usually the test. The store is an ETS table, so it's gone
when the owner exits. Every test starts with an empty store and nothing needs cleaning up, with async: true too.
Every operation uses the store of the process that runs it:
	the store the process checked out itself
	a store it was allowed into with allow/2
	the store of a process in its $callers. Task sets $callers, and so does Phoenix.LiveViewTest for the
LiveView processes it starts, so both find the test's store without allow/2

An operation in a process without a store raises, because that's a missing checkout/0 or allow/2 in the test and
not a storage condition.
The disk itself only holds the root, so it can be built anywhere (in config/test.exs, for example), and every disk
built in the test sees the same store.
Behaviour
	directories exist only as prefixes, like on an object store. There are no empty directories, and a stat on a
directory returns %Fil.Stat{type: :directory} with every other field nil.
	writes are atomic, and if_exists: :error uses :ets.insert_new/2, so its check is atomic too.
	stat/3 sets :etag to the MD5 of the content in hex (the ETag S3 returns for a single-part upload), and
:content_type to the content_type: the write stored.
	checksums work as on S3: a write with checksum: stores the checksum of the content, stat/3 with the same
algorithm returns it (and nil for another algorithm or a file written without one), and verify_checksum: true
on a read compares it with the content. A copy keeps the checksum.
	a memory store has no URLs. Attach Fil.Plugin.URL for public and signed URLs, and Fil.Plug serves them, in
a test through Phoenix.ConnTest too.

Options
	:root (String.t/0) - The prefix every path is resolved against, inside the store. Two disks on the same store see each other's
files where their roots overlap, the same as two local disks on one filesystem. The default value is ".".

Errors
:reason is the POSIX atom Fil.Adapter.Local would return in the same situation.
	Situation	Fil error	:reason
	a missing file	Fil.NotFoundError	:enoent
	an exclusive create finding the file already there	Fil.AlreadyExistsError	:eexist
	verify_checksum: true and content that doesn't match	Fil.ChecksumMismatchError	:checksum_mismatch
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          @type t() :: %Fil.Adapter.Memory{prefix: String.t()}
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          @spec allow(pid() | atom(), pid() | atom()) :: :ok


      


Lets allowed use the store of owner.
Both can be a pid or a registered name. owner must have a store, from checkout/0 or from an earlier allow/2.
Processes that owner starts as Tasks don't need this.
setup do
  Fil.Adapter.Memory.checkout()
  Fil.Adapter.Memory.allow(self(), MyApp.Thumbnailer)
end
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          @spec checkout() :: :ok


      


Creates a store owned by the calling process.
Returns :ok, so it can be the whole setup block. Calling it again in the same process keeps the existing store.

  


        

      


  

    
Fil.Adapter.S3 
    



      
Amazon S3 and services that implement its API, such as MinIO,
Adobe S3Mock, Cloudflare R2,
Backblaze B2, Tigris and
Ceph.
disk =
  Fil.disk(
    adapter: Fil.Adapter.S3,
    bucket: "invoices",
    region: "eu-central-1",
    access_key_id: System.fetch_env!("AWS_ACCESS_KEY_ID"),
    secret_access_key: System.fetch_env!("AWS_SECRET_ACCESS_KEY")
  )
Requests are sent and signed (SigV4) by Req, configured with :req_options. Listings are
parsed with OTP's :xmerl_sax_parser.
Checksums
S3 stores a checksum with an object when the write sends one. With checksum: :sha256 (or :sha1, :crc32),
Fil.write/4 sends the checksum of the content, S3 rejects the upload if what it received doesn't match, and
Fil.stat/3 with the same :checksum option returns the stored value. Fil.read/3 with verify_checksum: true asks
S3 for the stored checksum and compares it with the downloaded content. Objects stored with another algorithm, or with
none, are read without a check.
Options
	:bucket (String.t/0) - Required. The bucket all paths are stored in.

	:region (String.t/0) - The bucket's region. The default value is "us-east-1".

	:root (String.t/0) - The key prefix every path is resolved against, e.g. "uploads". Paths on the disk stay relative to
it, and listings strip it again. Defaults to the bucket root. The default value is ".".

	:access_key_id (String.t/0) - The access key. Fil doesn't look up credentials itself (no environment variables, no instance metadata),
so where they come from is up to the application. Leave out all credentials to access a public bucket
without signing.

	:secret_access_key (String.t/0) - The secret matching :access_key_id.

	:session_token (String.t/0) - The session token, for temporary STS credentials.

	:endpoint (String.t/0) - A base URL for S3-compatible services, e.g. "http://localhost:8333". Setting it turns :path_style on.

	:path_style (boolean/0) - Put the bucket in the path (https://host/bucket/key) instead of the hostname
(https://bucket.host/key). Defaults to true when :endpoint is set, false otherwise.

	:req_options (keyword/0) - Options for every Req request the disk makes, such as :receive_timeout,
:connect_options or a shared :finch pool. The adapter always sets :method, :url, :headers and
:body, plus retry: false (retrying is up to the caller) and raw: true (no decompression and no body
decoding, so a file reads back exactly as it was written). The default value is [].


Operations
	Fil	S3
	read/3	GetObject (x-amz-checksum-mode: ENABLED for verify_checksum: true)
	write/4	PutObject (If-None-Match: * for if_exists: :error, x-amz-checksum-* for checksum:)
	rm/3	DeleteObject, which S3 already treats as idempotent (a 404 for a missing bucket is still an error)
	stat/3	HeadObject (x-amz-checksum-mode: ENABLED for checksum:), then a prefix probe so dir?/1 works
	ls/3	ListObjectsV2, delimiter=/ unless recursive, paginated internally
	cp/4	CopyObject
	rename/4	CopyObject, then DeleteObject
	rm_rf/3	ListObjectsV2, then one DeleteObject per key
	url/2	the object URL, without a signature (works for public objects only)
	signed_url/3	a presigned GET or PUT URL

Errors
:reason is the error code from the response body ("NoSuchKey"), or {:http_status, status} when there's none.
Failures before a response keep Req's reason (:timeout, an exception). The error code decides first, whatever the
status, because S3-compatible servers don't all send the same one.
	S3 response	Fil error
	NoSuchKey, or 404	Fil.NotFoundError
	NoSuchBucket	Fil.ConfigurationError
	a 400 for a copy whose source doesn't exist (checked with HeadObject)	Fil.NotFoundError
	AccessDenied, or 403	Fil.AccessDeniedError
	EntityTooLarge, KeyTooLongError	Fil.InvalidRequestError
	PreconditionFailed, ConditionalRequestConflict	Fil.AlreadyExistsError
	412, or a 409 without a code	Fil.AlreadyExistsError
	BadDigest	Fil.ChecksumMismatchError
	a body that doesn't match its stored checksum	Fil.ChecksumMismatchError, reason: :checksum_mismatch
	a signed URL on a disk without credentials	Fil.UnsupportedError, reason: :missing_credentials
	301, or a 400 that gives another region	Fil.ConfigurationError, reason: {:wrong_region, region}
	SlowDown, OperationAborted, InternalError, ServiceUnavailable	Fil.UnavailableError
	429, 5xx	Fil.UnavailableError
	timeouts, failed connections, an unreadable listing	Fil.UnavailableError
	anything else, including an error inside the 200 of a CopyObject	Fil.UnknownError
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          @type t() :: %Fil.Adapter.S3{
  access_key_id: term(),
  bucket: term(),
  endpoint: term(),
  path_style: term(),
  prefix: term(),
  region: term(),
  req_options: term(),
  secret_access_key: term(),
  session_token: term()
}


      



  


        

      


  

    
Fil.Plugin.ContentType 
    



      
Sets the content type of a write from the file extension.
disk =
  Fil.disk(adapter: Fil.Adapter.S3, bucket: "docs")
  |> Fil.Plugin.ContentType.attach()

Fil.write(disk, "reports/q3.pdf", pdf)
# stored as application/pdf
A content_type: given to the call wins. Only writes are changed, including the write half of a copy across disks. A
copy within one disk keeps the source's content type. The local filesystem stores no content type, so this plugin is
only useful on object stores.
The extension is looked up with MIME, which you can extend with your own types in your
config (see its docs).
It's also the smallest complete example of a plugin module (see the Plugins guide): a public callback
that validates its options, handles one operation and passes the rest on, and an attach/2 for piping.
Options
	:default (String.t/0) - The content type for a path whose extension MIME doesn't know. The default value is "application/octet-stream".
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        attach(disk, opts \\ [])

      


        Attaches the plugin to disk under the name Fil.Plugin.ContentType.
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          @spec attach(
  Fil.Disk.t(),
  keyword()
) :: Fil.Disk.t()


      


Attaches the plugin to disk under the name Fil.Plugin.ContentType.
The same as plugins: [{Fil.Plugin.ContentType, :call, opts}] in Fil.disk/1, except that the options are validated
here instead of on the first write.

  


        

      


  

    
Fil.Plugin.URL 
    



      
Builds URLs for any disk, served by Fil.Plug from your application.
disk =
  Fil.disk(adapter: Fil.Adapter.Local, root: "priv/storage/uploads")
  |> Fil.Plugin.URL.attach(base_url: "http://localhost:4000/storage/uploads", secret: secret)

Fil.url(disk, "avatars/1.png")
#=> {:ok, "http://localhost:4000/storage/uploads/avatars/1.png"}

Fil.signed_url(disk, "avatars/1.png", method: :put)
#=> {:ok, "http://localhost:4000/storage/uploads/avatars/1.png?expires=...&signature=..."}
The plugin answers Fil.url/2 and, with a :secret, Fil.signed_url/3 itself, so the adapter never runs. That's how
local and memory disks get URLs, since there is no storage service that could build them. A public URL only works
where Fil.Plug serves the disk with public: true (or something else serves the files at :base_url).
On an S3 disk, :base_url replaces the bucket URL in Fil.url/2, for a CDN in front of the bucket. Without a
:secret, S3 still presigns Fil.signed_url/3 itself. With one, signed URLs go to your application, which then
passes the file through: useful when the bucket shouldn't be reachable from outside, but every download and upload
runs through your application, and files are read into memory whole.
A signed URL is :base_url, the path, and two query parameters: expires (Unix seconds) and signature, an
HMAC-SHA256 over the method, the URL path and the expiry. expires_in: is capped at 7 days, as on S3, so a URL that
works on one disk works on every disk.
Options
	:base_url (String.t/0) - Required. The URL the disk root is served at, e.g. "http://localhost:4000/storage/uploads": Fil.Plug in your
application, or a CDN in front of the disk.

	:secret (String.t/0) - The key URLs are signed with. Use at least 32 random bytes (mix phx.gen.secret prints 64). Fil.Plug
reads it from the disk, so it's only configured here. Without it, the plugin only builds public URLs, and
Fil.signed_url/3 goes to the adapter.
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        Attaches the plugin to disk under the name Fil.Plugin.URL.
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          @spec attach(
  Fil.Disk.t(),
  keyword()
) :: Fil.Disk.t()


      


Attaches the plugin to disk under the name Fil.Plugin.URL.
The same as plugins: [{Fil.Plugin.URL, :call, opts}] in Fil.disk/1, except that the options are validated here
instead of on the first URL.

  


        

      


  

    
Fil.Plug 
    



      
Serves the files of a disk over HTTP: the URLs Fil.Plugin.URL signs, or with public: true, every file.
Signed URLs make direct downloads and uploads work on every disk: local and memory disks, which can't sign URLs
themselves, and S3 disks whose files should go through your application.
In a Phoenix app, put it in the endpoint before Plug.Parsers, at the path the plugin's :base_url points to:
plug Fil.Plug, at: "/storage/uploads", disk: &MyApp.Storage.uploads/0
The :base_url of the disk's Fil.Plugin.URL is then "http://localhost:4000/storage/uploads", and every
URL Fil.signed_url/3 builds for it is served here. To run plugs of your own first, such as authentication, use
a router instead (see In a router).
What it answers:
	GET and HEAD on a URL signed for :get return the file, with its stored content type or one guessed from
the extension
	PUT on a URL signed for :put writes the request body, with the request's content-type, the same as a
presigned PUT on S3. Plugins attached to the disk run as for any other write
	a request that doesn't match its signature, or comes after the URL expired, gets a 403
	an upload larger than :max_body_size gets a 413, and one whose body something else already read (see
In a router) a 400. Neither writes anything
	a missing file gets a 404, and so does a file the storage denies access to, so a client can't tell which
files exist
	a failed write gets a 409 if the file already exists, 507 if the storage is full and 503 if it's
unavailable. Any other error is a 500 with a generic body, and its message goes to the Logger

Requests pass through untouched when the disk doesn't sign URLs with Fil.Plugin.URL (and the plug isn't public).
An S3 disk without it signs URLs that go to S3 directly, so the plug can stay in the endpoint when production uses
S3.
Public disks
With public: true, the plug serves downloads without a signature, like Plug.Static for a disk:
plug Fil.Plug, at: "/avatars", disk: &MyApp.Storage.avatars/0, public: true
GET /avatars/1.png then returns 1.png from the disk, on every adapter. There are no directory listings, and a
path can't leave the disk root. With Fil.Plugin.URL and base_url: "http://localhost:4000/avatars" on the disk,
Fil.url/2 builds these URLs. Uploads still need a signed URL, and without a :secret for Fil.Plugin.URL on the
disk, a PUT gets a 403.
In a router
forward runs the plug behind a router pipeline, for example to let only signed-in users download from a public
disk:
pipeline :storage do
  plug :require_authenticated_user
end

scope "/storage" do
  pipe_through :storage
  forward "/avatars", Fil.Plug, disk: &MyApp.Storage.avatars/0, public: true
end
forward removes /storage/avatars from the path, so the plug needs no :at. The :base_url of
Fil.Plugin.URL is still the full URL, "http://localhost:4000/storage/avatars", because signatures cover the
whole request path.
Two things in a Phoenix app get in the way of uploads there:
	Plug.Parsers in the endpoint reads the bodies it has a parser for before the router runs (in a new Phoenix
app JSON, form and multipart bodies). A PUT with one of those content types reaches the plug without its
body and gets a 400 (the plug compares what it can read with the content-length). Other content types,
such as image/png or application/pdf, pass through unread. Use the endpoint for uploads in any format.
	the :browser pipeline's protect_from_forgery rejects a PUT without a CSRF token. Use a pipeline of your
own, as above.

Needs Plug, an optional dependency of Fil.
Options
	:disk - Required. The disk to serve: a Fil.Disk, or a function or {module, function, args} that returns one. Use a
function when the disk comes from runtime config, because plug options are compiled.

	:at (String.t/0) - The path to serve under, e.g. "/storage/uploads". Requests outside it pass through untouched, which is
how the plug sits in an endpoint. Without it, the plug serves every request it gets, as with forward.

	:public (boolean/0) - Serves GET and HEAD without a signature, so every file on the disk can be downloaded by anyone who
knows its path. That's where the URLs of Fil.url/2 point. Uploads still need a URL signed by
Fil.Plugin.URL. The default value is false.

	:max_body_size (pos_integer/0) - The largest upload in bytes, 100 MiB by default. A larger PUT gets a 413, and nothing is written.
Uploads are read into memory whole before they're written, so keep it at what your server can hold. The default value is 104857600.



      




  

    
Fil.AccessDeniedError exception
    



      
The storage refused access. Fix the permissions or the credentials.
Adapters return it for missing file permissions, a read-only filesystem, and credentials or a bucket policy that
don't allow the operation.
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          @type t() :: %Fil.AccessDeniedError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.AlreadyExistsError exception
    



      
A write with if_exists: :error found a file already there. Read that file and decide again.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> Fil.write!(disk, "once.txt", "first")
iex> {:error, %Fil.AlreadyExistsError{}} = Fil.write(disk, "once.txt", "second", if_exists: :error)
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          @type t() :: %Fil.AlreadyExistsError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.ChecksumMismatchError exception
    



      
The content doesn't match its checksum. Upload or download it again.
Adapters return it for a write with checksum: that the storage received damaged, and for a read with
verify_checksum: true whose content doesn't match the stored checksum.
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          @type t() :: %Fil.ChecksumMismatchError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.ConfigurationError exception
    



      
The disk's options don't match the storage. Fix the disk's options.
Every call on the disk fails until they change. S3 returns it with reason: {:wrong_region, region} when the bucket
is in another region than the disk's :region, and with reason: "NoSuchBucket" when the bucket doesn't exist.
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          @type t() :: %Fil.ConfigurationError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.InvalidRequestError exception
    



      
The path or the content can't be used here. Use another path or smaller content.
Fil returns it with reason: :ebadpath for a path that escapes the disk root, before any adapter or plugin sees
it. Adapters return it for a file operation on a directory (:eisdir), a path under a file (:enotdir), a name
that's too long, and content over the storage's size limit.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> {:error, %Fil.InvalidRequestError{} = error} = Fil.read(disk, "../escape.txt")
iex> error.reason
:ebadpath
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          @type t() :: %Fil.InvalidRequestError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.NotFoundError exception
    



      
The file doesn't exist. Treat it as missing.
Adapters return it for a missing file, a missing directory and a path that goes through a file (report.txt/x),
which doesn't exist on an object store either.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> {:error, error} = Fil.read(disk, "nope.txt")
iex> {error.op, error.path, error.reason}
{:read, "nope.txt", :enoent}
iex> error.disk == disk
true
iex> Exception.message(error)
~s|could not read "nope.txt" on #Fil.Disk<memory>: no such file (:enoent)|
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          @type t() :: %Fil.NotFoundError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.StorageFullError exception
    



      
There's no space left, or a quota is used up. Free up space or raise the quota.
Content over a size limit is a Fil.InvalidRequestError instead, because freeing space doesn't help with it.
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          @type t() :: %Fil.StorageFullError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.UnavailableError exception
    



      
The storage didn't answer, or asked to wait. Try again later.
Adapters return it for a timeout, a closed connection, a server error, throttling and too many open files. It's the
only error where retrying may help. Fil doesn't retry (for now), because only the caller knows whether a failed
mutation is safe to repeat.
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          @type t() :: %Fil.UnavailableError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.UnknownError exception
    



      
The storage reported something no other error describes. Log it and fail.
Adapters return it for storage responses nobody has mapped yet, with the storage's own term in :reason. Please
report it, so it can be mapped to one of the other errors.
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          @type t() :: %Fil.UnknownError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}


      



  


        

      


  

    
Fil.UnsupportedError exception
    



      
The disk can't do this operation. Attach a plugin or use another disk.
:op is the operation. Fil returns it with reason: :no_callback for a URL on an adapter without that callback
(attach Fil.Plugin.URL), and S3 with reason: :missing_credentials for a signed URL on a disk without credentials.
iex> disk = Fil.disk(adapter: Fil.Adapter.Memory)
iex> {:error, error} = Fil.url(disk, "a.txt")
iex> Exception.message(error)
~s|could not build a URL for "a.txt" on #Fil.Disk<memory>: not supported by this disk (:no_callback)|

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Fil.UnsupportedError{
  __exception__: term(),
  disk: Fil.Disk.t() | nil,
  op: Fil.Op.name() | nil,
  path: String.t() | nil,
  reason: term()
}
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