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    ImagePipe URL

Builds and signs ImagePipe image URLs
without the image processing runtime. Use it in an application that only
generates URLs, while a separate service running image_pipe serves them.
It contains the URL grammar, the processing plan model and its validation,
preset references, signing, and source encryption. Its only runtime dependencies are
nimble_options, color, and mime; it starts no processes and loads no NIFs.
image_pipe depends on this package, so a single application that both builds
and serves URLs needs only image_pipe.
Add image_pipe_url to your application's dependencies in mix.exs:
def deps do
  [{:image_pipe_url, "~> 0.1.0"}]
end
Run mix deps.get in your application.
url_config =
  ImagePipe.URL.config(
    base_url: "https://images.example.com",
    keys: [System.fetch_env!("IMAGE_PIPE_SIGNING_KEY")]
  )

url =
  ImagePipe.URL.new(url_config, presets: ["card"])
  |> ImagePipe.URL.output(format: :webp)
  |> ImagePipe.URL.url!("photos/beach.jpg")
Generation performs no source, image, or cache I/O. Follow the
builder + external server guide
to run image_pipe_server, generate your first working URL, and synchronize
keys. Preset definitions live on the server; URLs carry only their names.
The two packages are released in lockstep at the same version.
See the changelog for release notes.


  

    Changelog

This changelog follows Keep a Changelog.
Releases use Semantic Versioning.
Unreleased
0.1.0 - 2026-10-09
Added
First release of the ImagePipe URL builder.
	Build typed processing plans and generate image URLs with explicit processing
groups and output options.
	Validate processing options, reference named presets with request overrides,
and optionally check plans against the serving mount's presets.
	Sign URLs, set expiry, and encrypt source references.
	Generate URLs in applications that use an external image service, without
libvips, NIFs, or image processing dependencies.



  

    LICENSE

                             Apache License
                       Version 2.0, January 2004
                    http://www.apache.org/licenses/
   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
	Definitions.
"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.
"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.
"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.
"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.
"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work
(an example is provided in the Appendix below).
"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.
"Contribution" shall mean any work of authorship, including
the original version of the Work and any modifications or additions
to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."
"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

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

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

	Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:
(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and
(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and
(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and
(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.
You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

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

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

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

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

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


   END OF TERMS AND CONDITIONS
   APPENDIX: How to apply the Apache License to your work.
  To apply the Apache License to your work, attach the following
  boilerplate notice, with the fields enclosed by brackets "[]"
  replaced with your own identifying information. (Don't include
  the brackets!)  The text should be enclosed in the appropriate
  comment syntax for the file format. We also recommend that a
  file or class name and description of purpose be included on the
  same "printed page" as the copyright notice for easier
  identification within third-party archives.
   Copyright 2026 Håvard Lindset
   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at
   http://www.apache.org/licenses/LICENSE-2.0
   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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Builds processing plans and generates signed ImagePipe URLs.
config = ImagePipe.URL.config(keys: [signing_key], base_url: "https://cdn.example.com/images")

builder =
  ImagePipe.URL.new(config)
  |> ImagePipe.URL.group(resize: [width: 400, height: 300, fit: :cover], anchor: :smart)
  |> ImagePipe.URL.output(format: :webp, quality: 82)

{:ok, []} = ImagePipe.URL.validate(builder)
url = ImagePipe.URL.url!(builder, "images/cat.jpg")
# "https://cdn.example.com/images/sig=…/w=400/h=300/fit=cover/anchor=smart/format=webp/q=82/src/images%2Fcat.jpg"
A builder is an immutable value that holds a plan and a URL configuration.
Every call returns a new builder, so a builder can be shared and extended
with ordinary functions. Building and generating URLs reads no source,
image, or cache.
An app that serves its own URLs passes the same base_url, keys, and
source encryption options to ImagePipe.config/1. Preset definitions belong to the
server, and URLs carry only preset names. An app that builds URLs for an
image service running elsewhere must match the settings listed in
Shared URL settings.
URL option names
Builder options are the URL options with longer names. The URL syntax and
each option's effect are documented in
Requesting images
and the processing pages it links to, with an Elixir example for each
option.
A URL option with a hyphen uses an underscore in the builder, as in
extend-at and extend_at:. These names differ:
	URL	Builder
	w, h, min-w, min-h	resize: [width:, height:, min_width:, min_height:]
	fit, enlarge, zoom	resize: [fit:, enlarge:, zoom:]
	pad	padding:
	bg	background:
	preset	presets:
	wm, wm-src64	watermark:, watermark_source:
	wm-opacity and other wm- options	watermark_opacity: and other watermark_ options
	cb	cachebuster: in new/1
	output	terminal:
	q, format-q	quality:, format_qualities:
	meta	metadata:
	profile	color_profile:
	progressive in jpeg-options	interlace:
	subsample in jpeg-options and avif-options	subsample_mode:

Named values are atoms, with an underscore for a hyphen: anchor=top-left
is anchor: :top_left. These values differ:
	URL	Builder
	flip=h, v, hv	flip: :horizontal, :vertical, :both
	trim-symmetry=h, v, hv	trim_symmetry: :horizontal, :vertical, :both
	profile=preserve	color_profile: :preserve_source
	profile=srgb, display-p3, adobe-rgb	color_profile: {:convert, :srgb}, {:convert, :display_p3}, {:convert, :adobe_rgb}
	hdr=tonemap	hdr: :tone_map
	output=info,blurhash	terminal: {:info, [:blurhash]}
	wm-src64=<base64>	watermark_source: "logos/mark.png", the plain source

An option with several comma-separated values in the URL, such as
gradient, takes a keyword list, as in
gradient: [opacity: 0.8, color: "black", direction: :left]. With
encrypt_source: true in the configuration, watermark_source: is
written as wm-enc. Lengths, percentages, and colors are described under
option values.
Mistakes in options
new/1, new/2, group/2, and output/2 check each option as it's
given, and record a mistake in the plan instead of raising. validate/1,
url/3, url!/3, and url_with_issues/3 report it as an
ImagePipe.Plan.Spec.Issue:
builder = ImagePipe.URL.new() |> ImagePipe.URL.group(resize: [width: 300, fit: :fill])

ImagePipe.URL.validate(builder)
# {:error,
#  [%ImagePipe.Plan.Spec.Issue{reason: :invalid_value,
#     locations: [{:group, 0, :fit}],
#     detail: "invalid value for :fit option: expected one of [:contain, :cover, :stretch, :auto], got: :fill",
#     severity: :error}]}

ImagePipe.URL.url!(builder, "photo.jpg")
# ** (ArgumentError) cannot build URL: invalid_value at {:group, 0, :fit}
An unknown option name or a malformed value is an error. The builder
repairs a mistake with one clear meaning, and reports it as a warning:
	An option given twice in one call, or a key repeated inside a list
value such as gradient:, keeps its last value.
	A group/2 call with no options, or only an empty presets: or
resize: list, adds no group.
	In format_qualities: and the encoder options such as
jpeg_options:, [:unset] alone is written as :unset, and a
repeated leading :unset is written once.

Options that aren't a keyword list raise ArgumentError.
url_with_issues/3 returns a URL despite errors, which the server
rejects, so a page can show a broken image instead of failing.
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        config(options \\ [])

      


        Builds a URL configuration for new/1.



    


    
      
        encrypt_source(source, config, encryption_options \\ [])

      


        Encrypts a UTF-8 source with the configured source encryption keys.



    


    
      
        group(builder, options)

      


        Appends a processing group to the plan.



    


    
      
        new(options \\ [])

      


        Starts a builder with an empty plan.



    


    
      
        new(config, options)

      


        Like new/1, with a configuration and request controls.



    


    
      
        output(builder, options)

      


        Sets output and encoding options for the whole request.



    


    
      
        sign_path(path, config)

      


        Signs an existing mount-relative path with the first configured signing key.



    


    
      
        url(url, source, options \\ [])

      


        Generates the URL for a builder's plan and a source.



    


    
      
        url!(builder, source, options \\ [])

      


        Like url/3, but returns the URL or raises ArgumentError.



    


    
      
        url_with_issues(url, source, options \\ [])

      


        Like url/3, but always returns a URL, with the issues validate/1
reports and any problem with the source or the number of options.



    


    
      
        validate(url)

      


        Checks the plan as the server would, without generating a URL.
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          @type t() :: %ImagePipe.URL{
  config: ImagePipe.URL.Config.t(),
  plan: ImagePipe.Plan.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      config(options \\ [])



        
          
        

    

  


  

      

          @spec config(keyword()) :: ImagePipe.URL.Config.t()


      


Builds a URL configuration for new/1.
config =
  ImagePipe.URL.config(
    base_url: "https://cdn.example.com/images",
    keys: [System.fetch_env!("IMAGE_PIPE_SIGNING_KEY")]
  )
An app that serves its own URLs passes the same options, except
:validate_against, to ImagePipe.config/1, so the server verifies
signatures and decrypts sources with the same keys. Invalid
options raise ArgumentError, and the message never includes a key.
Options
	:base_url (String.t/0) - Prefix for generated URLs: an HTTP(S) URL such as
"https://cdn.example.com/images", a root-relative path such as
"/images", or a relative path such as "images". A trailing / is
removed. Path segments use unescaped ASCII letters, digits, -, .,
_, or ~. A base URL with credentials, a query string, a fragment,
an empty segment, or a . or .. segment raises. With the default,
URLs start with /, such as /w=400/src/cat.jpg. The default value is "".

	:keys (list of hex-encoded String.t/0) - Signing keys, each at least 64 hex digits (32 bytes), such as
the output of openssl rand -hex 32. A shorter key raises
ArgumentError. The first key signs generated URLs. The server
accepts a signature from any key in the list, so keep an old
key while URLs signed with it are in use. Without keys, URLs
are unsigned and the server rejects signed ones. The default value is [].

	:encrypt_source (boolean/0) - Encrypts the source, and any watermark source, in generated URLs,
which then use enc/<token> instead of src/<path>. Requires
:source_encryption_keys. A server with encryption keys
decrypts enc/ sources regardless of this option. The default value is false.

	:source_encryption_keys (list of hex-encoded String.t/0) - Keys that encrypt and decrypt sources, each 32 bytes written as
64 hex digits in either case, such as the output of
openssl rand -hex 32. The first key encrypts. The server
decrypts with any key in the list. The keys must differ from
the signing keys, and setting them requires :keys. The default value is [].

	:iv_mode (:deterministic or :random) - How ImagePipe.URL.url/3 picks the initialization vector for an
encrypted source. :deterministic derives it from the source with
a secret key, so one source always gives the same URL.
:random gives a new URL on every call. The default value is :deterministic.

	:validate_against (keyword/0) - What the server has configured, so ImagePipe.URL.validate/1 and
ImagePipe.URL.url/3 check plans as the server does. It never changes
a generated URL, but a copy that differs from the server gives wrong
validation results. In an app that serves its own URLs,
ImagePipe.url_config/2 returns the URL configuration with this
filled in, and ImagePipe.config/1 doesn't accept it.
	:presets (map/0) - The server's presets: preset names mapped to option fragments
such as "w=400/h=300/fit=cover", or to ImagePipe.URL builders. The default value is %{}.

	:request_defaults (String.t/0 or ImagePipe.URL.t/0) - The server's request defaults, as a fragment or builder.

	:preset_lookup (boolean/0) - Set to true when the server has a preset lookup. For a plan
that names a preset missing from :presets, the groups that
name it and the request-wide options are not checked, because
only the server can resolve the name. The other groups are
still checked. The default value is false.

	:watermarks (list of atom/0) - The server's watermark names, such as [:logo]. A watermark:
name missing from the list fails the check. Without this
option, watermark names aren't checked. The check covers
presets too, so list the server's :presets as well.

	:request_watermarks (boolean/0) - The server's request_watermarks setting: whether it accepts
watermark sources that a request names. With false, a
watermark_source: fails the check. Without this option,
watermark sources aren't checked. The check covers presets
too, so list the server's :presets as well.





  



    

  
    
      
    
    
      encrypt_source(source, config, encryption_options \\ [])



        
          
        

    

  


  

      

          @spec encrypt_source(String.t(), ImagePipe.URL.Config.t(), keyword()) ::
  {:ok, String.t()} | {:error, atom()}


      


Encrypts a UTF-8 source with the configured source encryption keys.
Returns {:ok, token}. Place the token after the enc/ source marker and
sign the complete path with sign_path/2. url/3 does both.
:iv overrides the configured :iv_mode with :deterministic, :random,
or an explicit 16-byte binary, as in url/3.
Returns {:error, :source_encryption_disabled} without
:source_encryption_keys, {:error, :invalid_source} for an empty or
non-UTF-8 source, and {:error, :invalid_encryption_options} for any other
option or a malformed :iv.
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          @spec group(t(), keyword()) :: t()


      


Appends a processing group to the plan.
ImagePipe.URL.new()
|> ImagePipe.URL.group(resize: [width: 400, height: 300, fit: :cover], anchor: :smart)
|> ImagePipe.URL.group(padding: 12, background: "white")
# "/w=400/h=300/fit=cover/anchor=smart/-/pad=12,12,12,12/bg=ffffff/src/…"
The options of one call form one group, like the options between two -
segments in a URL. They run in the fixed
processing order,
whatever order they're given in. A second call starts a new group that
processes the previous group's result, with fresh settings: a dpr: 2 in
the first group doesn't apply to the second.
Resize options go in a resize: keyword list. presets: names presets to
apply to this group, and the group's own options override them. Option
names and values are listed under
URL option names.
Any option except presets: and resize: itself, including each
resize: option, accepts :unset to remove a value set by the group's
presets or the server's request defaults.
Each value is checked here, and a mistake is recorded in the plan, as
described under Mistakes in options. Checks
that involve several options, such as extend with extend_ratio, happen
in validate/1.
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          @spec new(ImagePipe.URL.Config.t() | keyword()) :: t()


      


Starts a builder with an empty plan.
ImagePipe.URL.new()
ImagePipe.URL.new(config)
ImagePipe.URL.new(config, filename: "cat", expires: 1_767_225_600)
ImagePipe.URL.new(filename: "cat")
config comes from config/1. Without it, the builder uses
config([]): no base URL, signing, or encryption. The options are request
controls, which apply once to the whole request. An empty plan is valid.
Its URL, such as /src/cat.jpg, serves the original in a negotiated
format.
Options
Each option also accepts :unset, which removes a value set by a preset or
the server's request defaults. A mistake in an option is recorded in the
plan, as described under Mistakes in options.
	:orient (:auto or :none) - :auto applies the original's EXIF orientation, and :none ignores
it. The URL option is orient.

	:page (non_neg_integer/0) - The zero-based page or frame of the original to use. The URL option is
page.

	:filename (String.t/0) - The file name without extension, of ASCII letters, digits, ., _,
and -. The response's extension is appended. The URL option is
filename.

	:attachment (boolean/0) - Makes browsers download the response. The URL option is
attachment.

	:cachebuster (String.t/0) - A token that makes the server store a copy separate from the one for
the same URL without it: ASCII letters, digits, ., _, and -. The URL option is
cb.

	:expires (pos_integer/0) - A Unix time in seconds. The URL stops working after that second. The URL option
is expires.

	:debug (boolean/0) - Adds debug response headers when the server allows them with
allow_debug_headers. The URL option is debug.



  



  
    
      
    
    
      new(config, options)



        
          
        

    

  


  

      

          @spec new(ImagePipe.URL.Config.t(), keyword()) :: t()


      


Like new/1, with a configuration and request controls.
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          @spec output(t(), keyword()) :: t()


      


Sets output and encoding options for the whole request.
builder
|> ImagePipe.URL.output(format: :webp, quality: 82)
|> ImagePipe.URL.output(quality: 60)
# "/…/format=webp/q=60/src/…"
The options are the output and encoding
options of the URL, under the names listed under
URL option names.
Each call merges its options into the plan. An option given again replaces
its whole previous value, including every entry of jpeg_options: or
format_qualities:, and any mistake recorded for it. Options not given
keep their value.
An option the plan doesn't set takes the server's configured default when
the URL is served. :unset removes a value set by a preset or the request
defaults, so the configured default applies. format_qualities: and the
encoder options such as jpeg_options: need at least one entry. Clear them
with :unset. When the URL is served, their entries combine with a
preset's and the request defaults' entry by entry. A leading :unset, as in
jpeg_options: [:unset, interlace: true], drops those inherited entries
first. A mistake in an option is recorded in the plan, as described under
Mistakes in options.
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          @spec sign_path(String.t(), ImagePipe.URL.Config.t()) :: String.t()


      


Signs an existing mount-relative path with the first configured signing key.
Returns "/sig=<signature>" <> path, preserving the exact path bytes without
parsing, escaping, or normalizing them. Pass a config from config/1.
The path must start with / and exclude any signature prefix, query string,
or fragment. Source query parameters must already be escaped in the path.
Raises ArgumentError for an invalid path shape or missing signing keys.
Prepend the mount prefix or hostname to the result yourself; :base_url
is not applied. This function performs no source or cache I/O and does not
validate processing options or encrypt sources.
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          @spec url(t(), String.t(), keyword()) ::
  {:ok, String.t()}
  | {:error, atom() | {:invalid_request, [ImagePipe.Plan.Spec.Issue.t()]}}


      


Generates the URL for a builder's plan and a source.
{:ok, url} = ImagePipe.URL.url(builder, "photos/cat.jpg")
url
#=> "/images/w=400/src/photos%2Fcat.jpg"
The source is the identifier the image service resolves: a path, an HTTP(S)
URL, an S3 identifier, or a custom scheme. Pass it as a UTF-8 string,
unescaped and with any query parameters, such as
"https://assets.example.com/cat.jpg?v=2". url/3 escapes it once. A
leading / is removed unless the source starts with // or the rest is a
URL such as /https://…. The sources . and .. are written with the
src64/ marker, because browsers resolve them as path segments. The
{:file, path} and {:binary, bytes} inputs of ImagePipe.run/4 have no
URL.
The URL is the configuration's :base_url, then /sig=<signature> when
the configuration has :keys, then the options and the source. The
signature covers everything after it, so a URL keeps a valid signature
when served under another :base_url. The same plan, source, and
configuration always give the same URL, whatever order the options were
given in. Preset names stay in the URL as names, and the server resolves
their current definitions.
An :expires set with new/1 is part of the URL. Computing a new expiry
on every call gives a new URL every time. url/3 doesn't compare the expiry
with the current time.
Options
	:iv - with encrypt_source: true, overrides the configured :iv_mode
for this URL. :deterministic and :random work as the :iv_mode
values. A 16-byte binary is used as the IV of the main source, and each
watermark source derives its own IV from it. An explicit IV must be
unpredictable, or derived from the complete source with a secret key,
and must never be used for two different sources under the same key.

Return values
	{:ok, url}.
	{:error, {:invalid_request, issues}} - validate/1 returns an error:
a mistake the builder recorded, or,
when the configuration has :validate_against, options that conflict.
Warnings don't stop the URL. Without :validate_against, the server
checks how the options combine when it serves the URL.
	{:error, :invalid_source} - the source is empty, not valid UTF-8, or
not a string.
	{:error, :too_many_options} - the plan has more than 64 option and
- segments, the most the server accepts.
	{:error, :source_encryption_disabled} - a valid :iv was given and
the configuration doesn't have encrypt_source: true.
	{:error, :invalid_encryption_options} - an option other than :iv,
or a malformed :iv.
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          @spec url!(t(), String.t(), keyword()) :: String.t()


      


Like url/3, but returns the URL or raises ArgumentError.
The message names each error's reason and location, as in
cannot build URL: invalid_value at {:group, 0, :fit}. It never includes
the source, a key, or an option's value.
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          @spec url_with_issues(t(), term(), keyword()) ::
  {String.t(), [ImagePipe.Plan.Spec.Issue.t()]}


      


Like url/3, but always returns a URL, with the issues validate/1
reports and any problem with the source or the number of options.
ImagePipe.URL.new()
|> ImagePipe.URL.group(resize: [width: 300, fit: :fill])
|> ImagePipe.URL.url_with_issues("cat.jpg")
# {"/w=300/fit=!fill/src/cat.jpg",
#  [%ImagePipe.Plan.Spec.Issue{reason: :invalid_value,
#     locations: [{:group, 0, :fit}], severity: :error, …}]}
Where url/3 would return an error, this returns a URL that the server
rejects with 400, so a page shows a broken image instead of failing. The
URL is signed as url/3 signs it, and includes everything url/3 would
reject:
	An option the builder rejected is written under its name, with !
before its value, as in fit=!fill. No option accepts a value that
starts with !, so the server rejects it.
	Options that validate/1 reports as errors, such as options that
conflict, are written as given.
	An invalid source is written after src/. A source that isn't a
string, such as nil, is written as an empty source. The issue's
reason is :invalid_source.
	A plan with more than 64 option and - segments is written in full.
The issue's reason is :too_many_options.

With encrypt_source: true, an invalid source and a rejected
watermark_source: are written empty, so no source appears in plain text.
The issues list the errors first. Invalid options, as listed under
url/3, raise ArgumentError.
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          @spec validate(t()) ::
  {:ok, [ImagePipe.Plan.Spec.Issue.t()]}
  | {:error, [ImagePipe.Plan.Spec.Issue.t()]}


      


Checks the plan as the server would, without generating a URL.
ImagePipe.URL.new(config)
|> ImagePipe.URL.group(resize: [fit: :cover])
|> ImagePipe.URL.validate()
# {:ok,
#  [%ImagePipe.Plan.Spec.Issue{reason: :inert_option,
#     locations: [{:group, 0, :fit}], detail: {:requires, :resize},
#     severity: :warning}]}
Returns {:ok, warnings} or {:error, issues}, lists of
ImagePipe.Plan.Spec.Issue structs. The check applies the server's request
defaults and the presets the plan names, then checks how the options
combine. Options that conflict are errors. Options that have no effect, such
as fit: :cover without a width or height, are warnings: the server ignores
them, and {:error, issues} lists them after the errors. When
:validate_against lists :watermarks, it also checks watermark: names
against them. It reads no source or cache, so a plan that passes can still
fail on a particular image.
The result also lists the
mistakes the builder recorded. When one of
them is an error, validate/1 returns those mistakes and skips the other
checks.
The other checks need :validate_against in the URL configuration.
Without it, validate/1 returns only the builder's mistakes. With
preset_lookup: true, only the server can resolve a preset missing from
:presets, and that preset can set any option of its group and of the
request. For a plan that names one, the
check skips the groups that name it and the request-wide options, and
checks the other groups. In an app that serves its own URLs,
ImagePipe.validate/2 runs the full check, including the lookup.

  


        

      


  

    
ImagePipe.URL.Config 
    



      
URL settings shared by a builder and the server that serves its URLs.
Build one with ImagePipe.URL.config/1, which lists the options. On the
serving side, pass the same options, except :validate_against, to
ImagePipe.config/1, so the server verifies signatures and decrypts
sources with the same keys.
Inspecting the struct hides its values.
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          @type t() :: %ImagePipe.URL.Config{options: keyword()}


      



  



  
    
      
    
    
      validate_against()



        
          
        

    

  


  

      

          @type validate_against() :: %{
  presets: map(),
  request_defaults: map() | nil,
  lookup?: boolean(),
  watermarks: [String.t()] | nil,
  request_watermarks: boolean() | nil
}


      



  


        

      


  

    
ImagePipe.URL.Helpers 
    



      
An image_url/2 macro that builds image URLs in templates and checks their
options at compile time.
In an app that serves its own images with image_pipe, name the
ImagePipe instance:
# lib/my_app_web.ex, in html_helpers
use ImagePipe.URL.Helpers, instance: MyApp.Images
<img src={image_url("cat.jpg", group: [resize: [width: 400, height: 300, fit: :cover]])} />
<img src={image_url(@photo.path, group: [resize: [width: @width]], output: [format: :webp])} />
In an app that builds URLs for an image service running elsewhere, give a
function that returns the URL configuration. The helper calls this function
for every URL, so build the configuration once when the app starts and
return the stored copy:
# lib/my_app/image_urls.ex
defmodule MyApp.ImageURLs do
  def put_config do
    config =
      ImagePipe.URL.config(
        base_url: "https://images.example.com",
        keys: [System.fetch_env!("IMAGE_PIPE_SIGNING_KEY")]
      )

    :persistent_term.put(__MODULE__, config)
  end

  def config, do: :persistent_term.get(__MODULE__)
end

# lib/my_app/application.ex, in start/2, before the endpoint starts
MyApp.ImageURLs.put_config()

# lib/my_app_web.ex, in html_helpers
use ImagePipe.URL.Helpers, config: {MyApp.ImageURLs, :config, []}
Calling put_config/0 again replaces the stored configuration without a
restart. Signing URLs and rotating keys
gives the order for rotating a key.
Options
	:instance - the :name of an ImagePipe instance. Each URL uses
the instance's URL settings from ImagePipe.url_config/2: its base
URL, signing keys, source encryption settings, and the presets, request
defaults, and watermark settings it checks options against. Building a
URL raises ArgumentError when the instance isn't running. Needs the
image_pipe package.
	:mount - with :instance, one of the instance's :mounts, whose URL
options the URLs use instead of the instance's own.
	:config - {module, function, args}, called for each URL, that
returns an ImagePipe.URL.Config. Use it in place of :instance.
	:on_invalid - :warn (the default) or :raise. See
Checks when the page renders.

The configuration is read each time a URL is built, so signing keys stay
out of the compiled code. Without :instance or :config, URLs use
ImagePipe.URL.config([]): no base URL, signing, or encryption.
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Builds the URL for source with the options of ImagePipe.URL.
image_url("cat.jpg",
  new: [filename: "cat"],
  group: [resize: [width: 400, height: 300, fit: :cover]],
  group: [blur: 2],
  output: [format: :webp]
)
# "/w=400/h=300/fit=cover/-/blur=2/format=webp/filename=cat/src/cat.jpg"
new: takes the request controls of ImagePipe.URL.new/2, each group:
the options of one ImagePipe.URL.group/2 call, in order, and output:
the options of ImagePipe.URL.output/2. new: applies first wherever it
is in the call. The option names must be written out in the call, and a
list that isn't fails to compile. Use ImagePipe.URL for options built at
runtime. Values can be variables or assigns.
Checks at compile time
Each option name and value written out in the call is checked when the
module compiles. A list value, such as gradient: or jpeg_options:, is
checked only when all of it is written out, except resize:, whose
options are checked one by one. A mistake is a compiler warning at the
call site:
warning: image_url: invalid_value at {:group, 0, :fit}: invalid value for :fit option: expected one of [:contain, :cover, :stretch, :auto], got: :fill
With mix compile --warnings-as-errors, a mistake fails the build. Values
that are variables are checked when the page renders. How the options
combine depends on the server's presets and request defaults, so how the
options combine is checked at render, with :instance or a configuration
that has :validate_against.
Checks when the page renders
The URL is built with ImagePipe.URL.url_with_issues/3, so an error in
the options or the source never raises. The URL includes it, the server
rejects the URL with 400, and the browser shows a broken image. Each
error is logged at :warning, and each warning, such as a mistake the
builder repaired or an option that has no effect, at :debug. The log
names the call's file and line, the reason, and the option, not the source
or values:
[warning] image_url (lib/my_app_web/controllers/page_html/home.html.heex:3): invalid_value at {:group, 0, :fit}
These messages come from the ImagePipe.URL.Helpers module, so Logger's
module levels control them. To turn them off in production, set
Logger.put_module_level(ImagePipe.URL.Helpers, :none) when the app
starts.
With on_invalid: :raise, an error raises ArgumentError instead. To
raise only in tests, read the setting from the app's configuration:
# config/test.exs
config :my_app, :image_url_on_invalid, :raise

# lib/my_app_web.ex, in html_helpers
use ImagePipe.URL.Helpers,
  instance: MyApp.Images,
  on_invalid: Application.compile_env(:my_app, :image_url_on_invalid, :warn)

  


        

      


  

    
ImagePipe.Plan 
    



      
An immutable processing plan built through the ImagePipe builder API.
Plans contain typed option values and retain explicit choices until
validation. Each group runs in the fixed ImagePipe stage order. A plan
contains no source, credentials, runtime configuration, or open resources.
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ImagePipe.Plan.Spec.Issue 
    



      
A problem with a plan's options or source, returned by
ImagePipe.URL.validate/1, ImagePipe.URL.url/3, and
ImagePipe.URL.url_with_issues/3, and by
ImagePipe.validate/2 and ImagePipe.run/4 in image_pipe.
%ImagePipe.Plan.Spec.Issue{
  reason: :inert_option,
  locations: [{:group, 0, :fit}],
  detail: {:requires, :resize},
  severity: :warning
}
severity is :error or :warning. An error fails the request. A warning
marks an option the request ignores because it has no effect, or a builder
mistake with one clear meaning, which the builder repairs. The checks
return warnings alone as {:ok, warnings}, and list them after the errors
in {:error, issues}. They report only options the plan sets itself, not
ones that a preset or the request defaults supply.
locations lists the options involved. {:group, index, key} is an option
of the group at the zero-based index, and {:request, key} is a
request-wide option. Keys are builder option names, and resize: options
appear under their own names, such as :width and :fit.
reason is one of:
	:unknown_option - the name isn't a builder option.
	:invalid_value - the builder rejects the option's value. detail is
the builder's message, such as
"invalid value for :fit option: expected one of [:contain, :cover, :stretch, :auto], got: :fill".
	:repeated_option - a warning: the option was given twice in one
builder call, or a key was repeated inside its list value, and the URL
uses the last value.
	:empty_group - a warning: an ImagePipe.URL.group/2 call has no
options, or only an empty presets: or resize: list, and adds no
group. locations is empty.
	:redundant_unset - a warning: [:unset] alone or a repeated leading
:unset in format_qualities: or an encoder option such as
jpeg_options:. The builder writes a single :unset.
	:invalid_source, :too_many_options - returned only by
ImagePipe.URL.url_with_issues/3, for what ImagePipe.URL.url/3
returns as {:error, :invalid_source} and
{:error, :too_many_options}. locations is empty.
	:inert_option - a warning: the option has no effect, such as fit
without a width or height, or jpeg_options with format: :webp, so
the request ignores it.
	:mutually_exclusive_options - the options can't be combined, such as
extend and extend_ratio.
	:invalid_offset - a pixel offset is too large to multiply by the
group's dpr.
	:unknown_preset - a named preset isn't defined.
	:pipeline_preset_with_group_options, :pipeline_preset_with_preset,
:multiple_pipeline_presets - a preset that defines several groups is
combined with options or presets it can't be combined with.
	:unknown_watermark, :watermark_source_disabled - the plan names a
watermark the server doesn't define, or uses watermark_source where
the server doesn't allow it. ImagePipe.validate/2 and
ImagePipe.run/4 return both. ImagePipe.URL.validate/1 and
ImagePipe.URL.url/3 return :unknown_watermark when the URL
configuration's :validate_against lists the watermark names, and
:watermark_source_disabled when it sets request_watermarks: false.

detail describes the failed constraint, such as {:requires, :resize}
or %{preset: "card"}, holds the builder's message for :invalid_value,
or is nil.
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          @type location() :: {:group, non_neg_integer(), atom()} | {:request, atom()}
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          @type t() :: %ImagePipe.Plan.Spec.Issue{
  detail: term(),
  locations: [location()],
  reason: atom(),
  severity: :error | :warning
}


      



  


        

      


  

    
ImagePipe.Plan.Source 
    



      
Product-neutral source identifiers produced by parsers.
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        Removes the optional leading / from an ordinary root-relative source string.
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          @type t() ::
  ImagePipe.Plan.Source.Path.t()
  | ImagePipe.Plan.Source.URL.t()
  | ImagePipe.Plan.Source.Object.t()
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          @spec normalize(String.t()) :: String.t()


      


Removes the optional leading / from an ordinary root-relative source string.
The slash is kept when removing it would change the source kind: a //
prefix, or a remainder that starts with a scheme:// prefix.

  


        

      


  

    
ImagePipe.Plan.Source.Object 
    



      
Product-neutral bucket or container object source, such as s3://bucket/key.
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          @type t() :: %ImagePipe.Plan.Source.Object{
  key: String.t(),
  revision: String.t() | nil,
  scheme: String.t(),
  scope: String.t()
}


      



  


        

      


  

    
ImagePipe.Plan.Source.Path 
    



      
Root-relative path source.
scheme is set when the path was written with a custom scheme
(asset://catalog/42), which the server routes like a path prefix. It is
nil for bare paths.
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          @type t() :: %ImagePipe.Plan.Source.Path{
  scheme: String.t() | nil,
  segments: [String.t()]
}


      



  


        

      


  

    
ImagePipe.Plan.Source.URL 
    



      
Absolute HTTP and HTTPS source.
path holds the URL's path segments with their percent-encoding, the form
the HTTP source sends to the origin.
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          @type t() :: %ImagePipe.Plan.Source.URL{
  host: String.t(),
  path: [String.t()],
  port: :inet.port_number() | nil,
  query: String.t() | nil,
  scheme: :http | :https
}


      



  


        

      


  

    
ImagePipe.Plan.Output.AvifOptions 
    



      
libvips heifsave (AVIF) encoder options (neutral; imgproxy avifo/AVIF_SPEED translate here).
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        Sparse override: non-nil fields of over win; nil keeps base.
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          @type t() :: %ImagePipe.Plan.Output.AvifOptions{
  effort: nil | 0..9,
  subsample_mode: nil | :auto | :on | :off
}
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          @spec all_nil?(t()) :: boolean()


      


True when no field is set.
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          @spec merge(t(), t()) :: t()


      


Sparse override: non-nil fields of over win; nil keeps base.

  


        

      


  

    
ImagePipe.Plan.Output.JpegOptions 
    



      
libvips jpegsave encoder options (product-neutral; the imgproxy parser
translates jpgo into this). Every field is optional (nil ⇒ emit no token,
leaving libvips' default).
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        Sparse override: non-nil fields of over win; nil keeps base.
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          @type t() :: %ImagePipe.Plan.Output.JpegOptions{
  interlace: nil | boolean(),
  optimize_scans: nil | boolean(),
  overshoot_deringing: nil | boolean(),
  quant_table: nil | 0..8,
  subsample_mode: nil | :auto | :on | :off,
  trellis_quant: nil | boolean()
}
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True when no field is set.
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          @spec merge(t(), t()) :: t()


      


Sparse override: non-nil fields of over win; nil keeps base.

  


        

      


  

    
ImagePipe.Plan.Output.PngOptions 
    



      
libvips pngsave encoder options (neutral; imgproxy pngo translates here).
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        True when no field is set.
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        Sparse override: non-nil fields of over win; nil keeps base.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ImagePipe.Plan.Output.PngOptions{
  bitdepth: nil | 1 | 2 | 4 | 8 | 16,
  filter: nil | :none | :sub | :up | :avg | :paeth | :all,
  interlace: nil | boolean(),
  palette: nil | boolean()
}
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          @spec all_nil?(t()) :: boolean()


      


True when no field is set.
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          @spec merge(t(), t()) :: t()


      


Sparse override: non-nil fields of over win; nil keeps base.

  


        

      


  

    
ImagePipe.Plan.Output.WebpOptions 
    



      
libvips webpsave encoder options (neutral; imgproxy webpo translates here).
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        Sparse override: non-nil fields of over win; nil keeps base.
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          @type t() :: %ImagePipe.Plan.Output.WebpOptions{
  effort: nil | 0..6,
  lossless: nil | boolean(),
  near_lossless: nil | boolean(),
  preset: nil | :default | :photo | :picture | :drawing | :icon | :text,
  smart_subsample: nil | boolean()
}
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True when no field is set.

  



  
    
      
    
    
      merge(base, over)



        
          
        

    

  


  

      

          @spec merge(t(), t()) :: t()


      


Sparse override: non-nil fields of over win; nil keeps base.
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