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    Pica

Text shaping and font metrics for Elixir, through harfrust,
HarfBuzz's Rust port.
Pica measures text from font files. Register fonts under a family name, then ask, by family and
face, for each string's glyphs: which glyph, which characters it came from, and how far it
advances with kerning, ligatures and contextual forms applied. It also reports font-wide metrics,
glyph bounding boxes, and glyph outlines as drawing commands. Nothing is rendered.
{:ok, font} = Pica.load(File.read!("Lato-Regular.ttf"))
:ok = Pica.register("Lato", plain: font)

{:ok, font} = Pica.lookup("Lato")
Pica.shape(font, "AV", scale: 12 * 64)
#=> [%Pica.Glyph{glyph_id: 3, cluster: 0, x_advance: 479, ...}, %Pica.Glyph{...}]
Installation
def deps do
  [{:pica, "~> 0.1"}]
end
Pica ships prebuilt binaries through
rustler_precompiled, so using a release needs no
Rust.
Documentation
	The Pica module documentation: loading, fonts by name, glyphs, shaping and scale.
	Registering fonts: in an application and in Livebook.
	Units and scale: what the numbers are, and turning them into a size.

Building from source
A development version (-dev), or PICA_BUILD=1, builds the NIF from source, which needs a
Rust toolchain at least as new as rust-version in native/pica/Cargo.toml. Releases follow
RELEASE.md.
Licence
MIT; see LICENSE. The Rust crates compiled into the NIF are listed, with their
licences, in THIRD_PARTY_NOTICES.md.


  

    LICENSE


MIT License

Copyright (c) 2026 Steve Rowley

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    Third-party notices

Pica's NIF, the native library in every prebuilt binary and every source build, compiles in the
Rust crates below. Each is listed under the licence it is used under, with that licence's full
text. Generated by cargo-about from native/pica/Cargo.lock; do not edit.
	Apache License 2.0: 28 crates
	MIT License: 9 crates
	Unicode License v3: 5 crates
	zlib License: 2 crates
	BSD 3-Clause "New" or "Revised" License: 1 crate
	ISC License: 1 crate

Apache License 2.0
Used by:
	tinyvec 1.13.3


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. 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.

   2. 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.

   3. 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.

   4. 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.

   5. 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.

   6. 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.

   7. 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.

   8. 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.

   9. 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 [yyyy] [name of copyright owner]

   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.

Apache License 2.0
Used by:
	windows-link 0.2.1

                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. 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.

   2. 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.

   3. 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.

   4. 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.

   5. 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.

   6. 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.

   7. 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.

   8. 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.

   9. 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 (c) Microsoft Corporation.

   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.

Apache License 2.0
Used by:
	crc32fast 1.5.3

                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. 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.

   2. 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.

   3. 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.

   4. 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.

   5. 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.

   6. 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.

   7. 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.

   8. 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.

   9. 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 {yyyy} {name of copyright owner}

   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.


Apache License 2.0
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                              Apache License
                        Version 2.0, January 2004
                     http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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 [yyyy] [name of copyright owner]

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.

Apache License 2.0
Used by:
	adler2 2.0.1

                              Apache License
                        Version 2.0, January 2004
                     https://www.apache.org/licenses/LICENSE-2.0

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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 [yyyy] [name of copyright owner]

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

	https://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.

Apache License 2.0
Used by:
	font-types 0.12.7
	read-fonts 0.46.0
	skrifa 0.49.0

Apache License

Version 2.0, January 2004

http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. 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.

2. 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.

3. 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.

4. 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:

You must give any other recipients of the Work or Derivative Works a copy of this License; and
You must cause any modified files to carry prominent notices stating that You changed the files; and
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
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.
5. 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.

6. 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.

7. 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.

8. 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.

9. 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

Copyright 2019 Fontations Developers

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.

Apache License 2.0
Used by:
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Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

    1. 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.
    2. 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.
    3. 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.
    4. 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.
    5. 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.
    6. 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.
    7. 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.
    8. 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.
    9. 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 [yyyy] [name of copyright owner]

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.

Apache License 2.0
Used by:
	inventory 0.3.25
	libc 0.2.191
	miniz_oxide 0.9.1
	proc-macro2 1.0.107
	quote 1.0.47
	rustler 0.38.0
	rustler_codegen 0.38.0
	syn 2.0.119
	syn 3.0.9
	unicode-ident 1.0.27

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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 [yyyy] [name of copyright owner]

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.

BSD 3-Clause "New" or "Revised" License
Used by:
	alloc-no-stdlib 2.0.4

Copyright (c) 2016 Dropbox, Inc.
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

ISC License
Used by:
	libloading 0.9.0

Copyright © 2015, Simonas Kazlauskas

Permission to use, copy, modify, and/or distribute this software for any purpose with or without
fee is hereby granted, provided that the above copyright notice and this permission notice appear
in all copies.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE
AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF
THIS SOFTWARE.

MIT License
Used by:
	bytes 1.12.1

Copyright (c) 2018 Carl Lerche

Permission is hereby granted, free of charge, to any
person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the
Software without restriction, including without
limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of
the Software, and to permit persons to whom the Software
is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice
shall be included in all copies or substantial portions
of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF
ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED
TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT
SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR
IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

MIT License
Used by:
	synstructure 0.14.0

Copyright 2016 Nika Layzell

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

MIT License
Used by:
	pica 0.1.0
	brotli-decompressor 5.0.3
	wuff 0.2.9

MIT License

Copyright (c) <year> <copyright holders>

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO
EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE
USE OR OTHER DEALINGS IN THE SOFTWARE.

MIT License
Used by:
	simd-adler32 0.3.10

MIT License

Copyright (c) [2021] [Marvin Countryman]

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

MIT License
Used by:
	fontconfig-parser 0.5.8

MIT License

Copyright (c) 2021 Riey

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

MIT License
Used by:
	fontdb 0.24.0

The MIT License (MIT)

Copyright (c) 2020 Yevhenii Reizner

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

MIT License
Used by:
	harfrust 0.15.0

The MIT License (MIT)

Copyright (c) HarfBuzz developers
Copyright (c) 2020 Yevhenii Reizner

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

Unicode License v3
Used by:
	unicode-ident 1.0.27

UNICODE LICENSE V3

COPYRIGHT AND PERMISSION NOTICE

Copyright © 1991-2023 Unicode, Inc.

NOTICE TO USER: Carefully read the following legal agreement. BY
DOWNLOADING, INSTALLING, COPYING OR OTHERWISE USING DATA FILES, AND/OR
SOFTWARE, YOU UNEQUIVOCALLY ACCEPT, AND AGREE TO BE BOUND BY, ALL OF THE
TERMS AND CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE, DO NOT
DOWNLOAD, INSTALL, COPY, DISTRIBUTE OR USE THE DATA FILES OR SOFTWARE.

Permission is hereby granted, free of charge, to any person obtaining a
copy of data files and any associated documentation (the "Data Files") or
software and any associated documentation (the "Software") to deal in the
Data Files or Software without restriction, including without limitation
the rights to use, copy, modify, merge, publish, distribute, and/or sell
copies of the Data Files or Software, and to permit persons to whom the
Data Files or Software are furnished to do so, provided that either (a)
this copyright and permission notice appear with all copies of the Data
Files or Software, or (b) this copyright and permission notice appear in
associated Documentation.

THE DATA FILES AND SOFTWARE ARE PROVIDED "AS IS", WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF
THIRD PARTY RIGHTS.

IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE
BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES,
OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION,
ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE DATA
FILES OR SOFTWARE.

Except as contained in this notice, the name of a copyright holder shall
not be used in advertising or otherwise to promote the sale, use or other
dealings in these Data Files or Software without prior written
authorization of the copyright holder.

Unicode License v3
Used by:
	yoke-derive 0.8.4
	yoke 0.8.4
	zerofrom-derive 0.1.8
	zerofrom 0.1.8

UNICODE LICENSE V3

COPYRIGHT AND PERMISSION NOTICE

Copyright © 2020-2024 Unicode, Inc.

NOTICE TO USER: Carefully read the following legal agreement. BY
DOWNLOADING, INSTALLING, COPYING OR OTHERWISE USING DATA FILES, AND/OR
SOFTWARE, YOU UNEQUIVOCALLY ACCEPT, AND AGREE TO BE BOUND BY, ALL OF THE
TERMS AND CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE, DO NOT
DOWNLOAD, INSTALL, COPY, DISTRIBUTE OR USE THE DATA FILES OR SOFTWARE.

Permission is hereby granted, free of charge, to any person obtaining a
copy of data files and any associated documentation (the "Data Files") or
software and any associated documentation (the "Software") to deal in the
Data Files or Software without restriction, including without limitation
the rights to use, copy, modify, merge, publish, distribute, and/or sell
copies of the Data Files or Software, and to permit persons to whom the
Data Files or Software are furnished to do so, provided that either (a)
this copyright and permission notice appear with all copies of the Data
Files or Software, or (b) this copyright and permission notice appear in
associated Documentation.

THE DATA FILES AND SOFTWARE ARE PROVIDED "AS IS", WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF
THIRD PARTY RIGHTS.

IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE
BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES,
OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION,
ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE DATA
FILES OR SOFTWARE.

Except as contained in this notice, the name of a copyright holder shall
not be used in advertising or otherwise to promote the sale, use or other
dealings in these Data Files or Software without prior written
authorization of the copyright holder.

SPDX-License-Identifier: Unicode-3.0

—

Portions of ICU4X may have been adapted from ICU4C and/or ICU4J.
ICU 1.8.1 to ICU 57.1 © 1995-2016 International Business Machines Corporation and others.

zlib License
Used by:
	slotmap 1.1.1

Copyright (c) 2021 Orson Peters <orsonpeters@gmail.com>

This software is provided 'as-is', without any express or implied warranty. In
no event will the authors be held liable for any damages arising from the use of
this software.

Permission is granted to anyone to use this software for any purpose, including
commercial applications, and to alter it and redistribute it freely, subject to
the following restrictions:

 1. The origin of this software must not be misrepresented; you must not claim
    that you wrote the original software. If you use this software in a product,
    an acknowledgment in the product documentation would be appreciated but is
    not required.

 2. Altered source versions must be plainly marked as such, and must not be
    misrepresented as being the original software.

 3. This notice may not be removed or altered from any source distribution.

zlib License
Used by:
	foldhash 0.2.0

Copyright (c) 2024 Orson Peters

This software is provided 'as-is', without any express or implied warranty. In
no event will the authors be held liable for any damages arising from the use of
this software.

Permission is granted to anyone to use this software for any purpose, including
commercial applications, and to alter it and redistribute it freely, subject to
the following restrictions:

1. The origin of this software must not be misrepresented; you must not claim
    that you wrote the original software. If you use this software in a product,
    an acknowledgment in the product documentation would be appreciated but is
    not required.

2. Altered source versions must be plainly marked as such, and must not be
    misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.


  

    Registering fonts

Pica finds fonts by family name. A name is looked up first among the fonts the application
registered, then among the fonts installed on the machine. Registering is how an application
pins the exact font files it measures with, whatever the machine has.
In an application
Register fonts once, when the application starts. Pica keeps registered fonts in
:persistent_term, where reading them from any process costs nothing, but registering a family
again or unregistering one makes every process in the VM garbage collect. That suits startup, not
a request handler.
Ship the font files in priv/ and register them in the application's start/2 callback, before
the supervision tree starts anything that measures text:
defmodule MyApp.Application do
  use Application

  @impl true
  def start(_type, _args) do
    register_fonts()

    children = [
      # ...
    ]

    Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
  end

  defp register_fonts do
    :ok = Pica.register("Lato", plain: font("Lato-Regular.ttf"), bold: font("Lato-Bold.ttf"))
  end

  defp font(file) do
    {:ok, font} =
      :my_app
      |> Application.app_dir(Path.join("priv/fonts", file))
      |> File.read!()
      |> Pica.load()

    font
  end
end
Pica.load/2 returns {:error, reason} for bytes it cannot read; matching on {:ok, font} at
startup makes a missing or corrupt font file stop the application with the reason, rather than
surface later as a failed lookup.
Anywhere in the application afterwards:
{:ok, font} = Pica.lookup("Lato", :bold)
glyphs = Pica.shape(font, "Average Temperature, °F", scale: 12 * 64)
Faces and the installed fonts
A family has up to four faces: :plain, :bold, :italic and :bold_italic. A face the
application did not register is looked for among the installed fonts, never answered with another
registered face: when only Lato's plain face is registered, Pica.lookup("Lato", :bold) finds an
installed Lato bold if the machine has one, and is :error if not.
To measure only with the fonts the application ships, so results never depend on the machine,
pass installed: false:
Pica.lookup("Lato", :italic, installed: false)
#=> :error
The first lookup that reaches the installed fonts reads every font file on the machine, which can
take a second or more, and its result is kept for the life of the VM. An application that relies
on installed fonts can make that first lookup at startup too.
The name is yours
The name a family is registered under need not be the font's own family name. An application can
register "Body" and "Headings", or keep two versions of a font apart. Pica.info/1 still
reports the font's own names. Registering a name again replaces the whole family: faces given
before and not given now are no longer registered.
In Livebook
Install Pica in the notebook's setup cell, then load and register fonts in a cell of their own:
Mix.install([{:pica, "~> 0.1"}])
load = fn path ->
  {:ok, font} = path |> File.read!() |> Pica.load()
  font
end

:ok = Pica.register("Lato", plain: load.("/data/fonts/Lato-Regular.ttf"))
Running the cell again re-registers the family, which is harmless in a notebook. A notebook can
also skip registering and look up a family the machine has installed:
{:ok, font} = Pica.lookup("DejaVu Sans")
Or skip names altogether and measure with a font it has just loaded, since every measuring
function takes a loaded font:
font = load.("/data/fonts/Lato-Regular.ttf")
Pica.shape(font, "Office affiliation")


  

    Units and scale

Pica returns the font's own numbers, or HarfBuzz's positions at a scale the caller gives: integers,
but for an outline's coordinates, which are floats as the font's outline draws them. It never
returns points or fractions of its own. This guide is how to turn them into a
size, and why the scale option exists.
Font units
A font is drawn on a grid of its own, units_per_em units to the em, the em being the font size.
Lato has 2000 units per em, so at 12 points one font unit is 12 / 2000 of a point. Everything
Pica.info/1, Pica.nominal_advances/2, Pica.glyph_boxes/2, Pica.glyph_outlines/2 and,
without :scale, Pica.shape/3 return is in these units. To turn a length into points:
points = length * size_in_points / Pica.info(font).units_per_em
y rises upward from the baseline: a glyph box's y_min is negative where a glyph descends below
it, and Pica.info/1's descender is negative.
What a shaped glyph's numbers mean
Each Pica.Glyph carries two advances. nominal_advance is the glyph's advance as the font stores
it; x_advance is how far it moves the pen once shaping has positioned it. Their difference is
what shaping added or took away, mostly kerning:
{:ok, font} = Pica.lookup("Lato")
[a, v] = Pica.shape(font, "AV")
a.x_advance - a.nominal_advance
#=> -108, Lato's kerning for "AV", in font units
A string's width is the sum of its glyphs' x_advance. x_offset and y_offset move where a
glyph is drawn without moving the pen, which is how an accent sits over its letter.
Why the scale option exists
Turning font units into a size rounds them, and where the rounding happens changes the total. A
renderer working at a size positions each glyph at that size and rounds each one, so the width
it draws is a sum of rounded advances, not the rounded sum of exact ones. Rounding Pica's font
units yourself cannot reproduce it.
With :scale, shaping itself works at the scale: the em is divided into that many units, and
each glyph's advance and offset is rounded to a whole unit as HarfBuzz rounds it. At 12 points,
scale: 12 * 64 gives every length in 1/64 point, the grid FreeType and many renderers use:
width_in_64ths =
  font
  |> Pica.shape("AV", scale: 12 * 64)
  |> Enum.map(fn glyph -> glyph.x_advance end)
  |> Enum.sum()

width_in_points = width_in_64ths / 64
#=> 15.609375 for Lato Regular
HarfBuzz's rounding, not FreeType's
Pica rounds as HarfBuzz does with its own font functions. A renderer whose HarfBuzz takes each
glyph's advance from FreeType, as R's svglite does, rounds by FreeType's arithmetic instead, and
some glyphs come out a unit wider: at 12 points in 64ths, about one glyph in ten in Lato, and up to
six 64ths of a point over a label such as "Average Temperature, °F". To compare Pica's widths
with such a renderer's, allow a tolerance of a few units at the scale.
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Text shaping and font metrics for Elixir, through HarfBuzz's Rust port.
Pica measures text from font files. A caller registers loaded fonts under a family name, then
asks, by family and face, for each string's glyphs: which glyph, which characters it came from,
how far it advances once kerning, ligatures and contextual forms are applied, and how far it
would advance unshaped. It also reports font-wide metrics, glyph bounding boxes, and glyph
outlines as drawing commands. Nothing is rendered.
A family name is looked up first among the fonts given to Pica, then, unless the caller opts
out, among the fonts installed on the machine. Pica never substitutes one font for another:
names match exactly, a family found in neither place is an error, and a character the font
lacks shapes to glyph 0.
Font units
A font draws on a grid of its own, units_per_em to the em, where the em is the font size: at
12 points, a font with 2000 units per em has 2000 units to 12 points. Pica's numbers are in
these font units.
Loading a font
load/2 reads a font from its file's bytes, in any of the containers fonts ship in: a plain
TrueType or OpenType font, a font collection (several fonts in one file, chosen by :index),
WOFF or WOFF2. info/1 reports what the font says about itself.
Fonts by name
A family's faces are its regular (:plain), bold, italic and bold italic fonts. register/2
files loaded fonts as a family's faces under a name, and lookup/3 finds a face by that name
from anywhere in the application. Registered fonts are kept in :persistent_term, so reading
them costs nothing, but registering a family again, or unregistering one, makes every process
in the VM garbage collect: register fonts once, when the application starts.
A face the registered fonts lack is looked for among the machine's installed fonts, unless the
lookup passes installed: false. An installed font is a face of a family when one of its
family names (the typographic family name, else the family name, in any language the font
gives) is exactly the name asked for, and the nearest of its kind is chosen: for :plain, the
upright font whose weight is nearest 400 below 600 (semibold); for :bold, the upright font
whose weight is nearest 700 at 600 or above; for :italic and :bold_italic, the same among
italic or oblique fonts. A tie goes to the heavier weight, then to the width nearest normal.
A family with no font of the kind asked for has no such face, so the lookup is :error: an
upright font never stands in for an italic, nor a regular for a bold. A variable font is
measured at its default instance.
Glyphs
A font draws text with glyphs: shapes numbered by glyph id, from 0 to one less than the font's
glyph_count. Glyph 0 is .notdef, the shape a font draws for a character it lacks. The
font's character map ties each character to a glyph, which glyph_ids/2 reads, though shaping
may then replace glyphs, joining "f" and "i" into one, say.
nominal_advances/2 gives how far each glyph moves the pen on, as the font stores it, before
shaping adjusts it for kerning or context. glyph_boxes/2 gives the box around each glyph's
outline, and glyph_outlines/2 the outline itself, as the commands that draw it. All three
measure at the font's default location: a variable font, which can vary its weight or width, is
measured as it is drawn when no variation is chosen.
Shaping
shape/3 turns text into the glyphs a font draws it with, each positioned: a Pica.Glyph
per glyph, saying which glyph, which characters it came from, and how far it moves the pen on.
Shaping applies the font's rules through HarfBuzz, the standard shaping engine, in its Rust
port, harfrust: kerning, which moves particular pairs of letters closer or apart, as in "AV";
ligatures, one glyph standing for several characters, as in "fi"; letters whose form depends on
their neighbours, as in Arabic; and accents placed over their letters.
A font's rules are grouped into OpenType features, each named by a four-letter tag: kern for
kerning, liga for the standard ligatures, smcp for small capitals. HarfBuzz turns on a
default set for the text's script, its writing system, such as Latin or Arabic, and the
:features option turns features on or off over it. The script and the direction the text runs
in are guessed from the text unless given; a language, which picks a font's forms for one
language, such as Turkish, is used only when given. Shaping is done at the font's default
location, in font units unless a :scale is given.
Scale
Font units depend on no size, but turning them into a size rounds them, and where the rounding
happens changes the total. With :scale, shaping itself positions each glyph at the scale and
rounds it as HarfBuzz does, so a sum of advances is the one a HarfBuzz-based renderer gets at
that size. A scale is the em divided into that many units: at 12 points, scale: 12 * 64 puts
every length in 1/64 point.
The rounding is HarfBuzz's own. A renderer whose HarfBuzz takes each glyph's advance from
FreeType instead rounds by FreeType's arithmetic, so its advances can differ from Pica's by a
unit on some glyphs; Pica does not imitate it.
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        axis()

      


        A variable font's axis: its four-letter tag, such as "wght", and its range.



    


    
      
        face()

      


        A face of a family: its regular, bold, italic or bold italic font.



    


    
      
        glyph_box()

      


        A glyph's box, in font units: {x_min, y_min, x_max, y_max}, measured from the point where the
glyph is drawn, on the baseline, with y rising upward, so y_min is negative for a glyph that
descends below the baseline.



    


    
      
        glyph_outline()

      


        A glyph's outline, in font units: the commands that draw it, in order, measured from the point
where the glyph is drawn, on the baseline, with y rising upward.



    


    
      
        info()

      


        What a font says about itself, as info/1 reports it. Every length is in font units.



    


    
      
        load_error()

      


        Why a font did not load.



    


    
      
        outline_command()

      


        One command of a glyph_outline/0: {:move, x, y}, {:line, x, y},
{:quad, control_x, control_y, x, y},
{:cubic, first_control_x, first_control_y, second_control_x, second_control_y, x, y}, or
:close.



    





  
    Functions
  


    
      
        families()

      


        The names of the registered families, sorted.



    


    
      
        glyph_boxes(font, glyph_ids)

      


        Each glyph's box (see glyph_box/0), or :none for a glyph with no outline, such as a
space.



    


    
      
        glyph_ids(font, text)

      


        The glyph each character of text maps to through the font's character map, one per character
(Unicode code point), with 0 for a character the font lacks.



    


    
      
        glyph_outlines(font, glyph_ids)

      


        Each glyph's outline (see glyph_outline/0), or :none for a glyph that draws nothing,
such as a space, and for every glyph of a font with no outlines.



    


    
      
        info(font)

      


        What a loaded font says about itself (see info/0).



    


    
      
        load(bytes, options \\ [])

      


        Loads a font from the bytes of a font file.



    


    
      
        lookup(family, face \\ :plain, options \\ [])

      


        Finds a face of family by name: {:ok, font}, or :error when the face is found nowhere.



    


    
      
        nominal_advances(font, glyph_ids)

      


        Each glyph's nominal advance, in font units: how far the glyph moves the pen on, as the font
stores it, before shaping adjusts it.



    


    
      
        register(family, faces)

      


        Registers loaded fonts as the faces of family, so lookup/3 finds them by name.



    


    
      
        registered?(family)

      


        Whether family is registered. Installed fonts are not registered.



    


    
      
        shape(font, text, options \\ [])

      


        Shapes text into the glyphs font draws it with (see Pica.Glyph), in the order they are
drawn, from left to right, with every length in font units, or at the :scale given.



    


    
      
        unregister(family)

      


        Forgets a registered family. Returns :ok whether or not it was registered.
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          @type axis() :: %{
  tag: String.t(),
  minimum: float(),
  default: float(),
  maximum: float()
}


      


A variable font's axis: its four-letter tag, such as "wght", and its range.

  



  
    
      
    
    
      face()



        
          
        

    

  


  

      

          @type face() :: :plain | :bold | :italic | :bold_italic


      


A face of a family: its regular, bold, italic or bold italic font.

  



  
    
      
    
    
      glyph_box()



        
          
        

    

  


  

      

          @type glyph_box() :: {integer(), integer(), integer(), integer()}


      


A glyph's box, in font units: {x_min, y_min, x_max, y_max}, measured from the point where the
glyph is drawn, on the baseline, with y rising upward, so y_min is negative for a glyph that
descends below the baseline.
It is the glyph's control box: the box around every point of its outline, including the
off-curve points that steer its curves, computed from the outline rather than read from the box
a font may store. Points are in whole font units: a TrueType glyph built from a scaled copy of
another has each point rounded to the nearest unit, and a corner of a CFF glyph that falls
between units is rounded outward.

  



  
    
      
    
    
      glyph_outline()



        
          
        

    

  


  

      

          @type glyph_outline() :: [outline_command()]


      


A glyph's outline, in font units: the commands that draw it, in order, measured from the point
where the glyph is drawn, on the baseline, with y rising upward.
Each contour, a closed loop of the outline, begins with a :move to its start and ends with
:close, which draws the line back to the start; no :line to the start comes before it. In
between, :line draws a straight line to its point, :quad a quadratic curve steered by one
control point, and :cubic a cubic curve steered by two (see outline_command/0). A
TrueType curve that runs through several control points arrives as one :quad per control
point, split at the points on the curve that lie halfway between them.
A contour whose first point is off the curve starts at its last point, or halfway between its
last and first when both are off the curve, as FreeType starts it. Coordinates are floats: a
TrueType glyph's are whole font units, a glyph built from a scaled copy of another having each
point rounded to the nearest unit, and a CFF glyph's can fall between units.
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          @type info() :: %{
  family: String.t() | :none,
  subfamily: String.t() | :none,
  units_per_em: pos_integer(),
  ascender: integer(),
  descender: integer(),
  line_gap: integer(),
  weight_class: non_neg_integer() | :none,
  italic: boolean(),
  glyph_count: non_neg_integer(),
  axes: [axis()],
  container: :sfnt | :collection | :woff | :woff2,
  outlines: :truetype | :cff | :cff2 | :none,
  index: non_neg_integer(),
  font_count: pos_integer()
}


      


What a font says about itself, as info/1 reports it. Every length is in font units.
	:family, :subfamily — the font's family and style names: the typographic names (name
IDs 16 and 17) where the font has them, else the legacy ones (1 and 2), in English where
the font has an English name. :none when the font names neither.
	:units_per_em — the size of the font's grid.
	:ascender, :descender, :line_gap — the line metrics of the font's hhea table. The
descender is negative, below the baseline.
	:weight_class — from 100 (thin) to 900 (black), 400 being regular and 700 bold; :none
when the font has no OS/2 table.
	:italic — whether the font says it is italic.
	:glyph_count — how many glyphs the font holds.
	:axes — a variable font's axes of variation, each with its range and default; empty for a
font that does not vary.
	:container — what the bytes were: :sfnt (a plain font), :collection, :woff or
:woff2.
	:outlines — what draws the glyphs: :truetype (glyf), :cff, :cff2, or :none.
	:index, :font_count — which font of its file this is, and how many the file holds.


  



  
    
      
    
    
      load_error()



        
          
        

    

  


  

      

          @type load_error() ::
  :unknown_format
  | :truncated
  | {:index_out_of_range, non_neg_integer()}
  | {:missing_table, String.t()}
  | {:malformed, String.t()}


      


Why a font did not load.
	:unknown_format — the bytes do not begin with the signature of any font container.
	:truncated — the data ends before a structure or a table it declares.
	{:index_out_of_range, font_count} — the file has no font at the index asked for; it
holds font_count.
	{:missing_table, tag} — a table Pica reads to describe a font or measure its glyphs is
absent.
	{:malformed, detail} — anything else that does not read, such as WOFF data that does not
decode, or advance widths or outlines that do not read.


  



  
    
      
    
    
      outline_command()



        
          
        

    

  


  

      

          @type outline_command() ::
  {:move, float(), float()}
  | {:line, float(), float()}
  | {:quad, float(), float(), float(), float()}
  | {:cubic, float(), float(), float(), float(), float(), float()}
  | :close


      


One command of a glyph_outline/0: {:move, x, y}, {:line, x, y},
{:quad, control_x, control_y, x, y},
{:cubic, first_control_x, first_control_y, second_control_x, second_control_y, x, y}, or
:close.

  


        

      

      
        Functions


        


  
    
      
    
    
      families()



        
          
        

    

  


  

      

          @spec families() :: [String.t()]


      


The names of the registered families, sorted.

  



  
    
      
    
    
      glyph_boxes(font, glyph_ids)



        
          
        

    

  


  

      

          @spec glyph_boxes(Pica.Font.t(), [non_neg_integer()]) :: [glyph_box() | :none]


      


Each glyph's box (see glyph_box/0), or :none for a glyph with no outline, such as a
space.
Raises ArgumentError for a glyph id the font does not have, or for a glyph whose outline
does not read. More than 64 glyphs are measured on a dirty scheduler, so a whole font's boxes
never hold up the processes around it.
Examples
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> Pica.glyph_boxes(font, Pica.glyph_ids(font, "M g"))
[{183, 0, 1674, 1433}, :none, {62, -365, 996, 1030}]

  



  
    
      
    
    
      glyph_ids(font, text)



        
          
        

    

  


  

      

          @spec glyph_ids(Pica.Font.t(), String.t()) :: [non_neg_integer()]


      


The glyph each character of text maps to through the font's character map, one per character
(Unicode code point), with 0 for a character the font lacks.
This is the font's own mapping, before shaping: a ligature or a contextual form appears only
in what shaping returns. Raises ArgumentError for text that is not valid UTF-8.
Examples
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> Pica.glyph_ids(font, "AV M")
[3, 40, 2, 24]

  



  
    
      
    
    
      glyph_outlines(font, glyph_ids)



        
          
        

    

  


  

      

          @spec glyph_outlines(Pica.Font.t(), [non_neg_integer()]) :: [glyph_outline() | :none]


      


Each glyph's outline (see glyph_outline/0), or :none for a glyph that draws nothing,
such as a space, and for every glyph of a font with no outlines.
Outlines are drawn at the font's default location, unscaled and unhinted: the font's own
points, never adjusted to a pixel grid.
Raises ArgumentError for a glyph id the font does not have, or for a glyph whose outline
does not read. More than 64 glyphs are drawn on a dirty scheduler, so a whole font's outlines
never hold up the processes around it.
Examples
Lato draws "I" as one rectangle:
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> Pica.glyph_outlines(font, Pica.glyph_ids(font, "I "))
[
  [{:move, 377.0, 0.0}, {:line, 183.0, 0.0}, {:line, 183.0, 1433.0}, {:line, 377.0, 1433.0}, :close],
  :none
]

  



  
    
      
    
    
      info(font)



        
          
        

    

  


  

      

          @spec info(Pica.Font.t()) :: info()


      


What a loaded font says about itself (see info/0).
Examples
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Bold.ttf"))
iex> info = Pica.info(font)
iex> {info.family, info.subfamily, info.weight_class, info.units_per_em}
{"Lato", "Bold", 700, 2000}
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          @spec load(binary(), keyword()) :: {:ok, Pica.Font.t()} | {:error, load_error()}


      


Loads a font from the bytes of a font file.
Returns {:ok, font}, or {:error, reason} for bytes that are not a font Pica can read (see
load_error/0). The bytes are copied, so the binary may be dropped afterwards.
Options
	:index (non_neg_integer/0) - Which font to load from a collection, counting from 0. The default value is 0.

Examples
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> Pica.info(font).family
"Lato"

iex> Pica.load("not a font")
{:error, :unknown_format}

  



    

    

  
    
      
    
    
      lookup(family, face \\ :plain, options \\ [])



        
          
        

    

  


  

      

          @spec lookup(String.t(), face() | keyword(), keyword()) ::
  {:ok, Pica.Font.t()} | :error


      


Finds a face of family by name: {:ok, font}, or :error when the face is found nowhere.
The face, :plain unless given, comes from the fonts registered under family first. When
they lack it, the machine's installed fonts are searched, unless installed: false: for an
installed font whose family name is exactly family, of the face asked for, as "Fonts by name"
above describes. A missing face is never answered with another: a registered plain face does
not stand in for a missing bold. The face may be left out while options are given, as in
lookup("Lato", installed: false).
The first search of the installed fonts reads every font file on the machine, which can take a
second or more; its result is kept for the life of the VM, so fonts installed afterwards are
not seen.
Options
	:installed (boolean/0) - Whether to look among the machine's installed fonts for a face the
registered fonts lack. The default value is true.

Examples
iex> {:ok, regular} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> Pica.register("Lato for the lookup example", plain: regular)
iex> {:ok, font} = Pica.lookup("Lato for the lookup example")
iex> Pica.info(font).subfamily
"Regular"
iex> Pica.lookup("Lato for the lookup example", :bold, installed: false)
:error

  



  
    
      
    
    
      nominal_advances(font, glyph_ids)



        
          
        

    

  


  

      

          @spec nominal_advances(Pica.Font.t(), [non_neg_integer()]) :: [non_neg_integer()]


      


Each glyph's nominal advance, in font units: how far the glyph moves the pen on, as the font
stores it, before shaping adjusts it.
Raises ArgumentError for a glyph id the font does not have.
Examples
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> Pica.nominal_advances(font, Pica.glyph_ids(font, "AV M"))
[1354, 1354, 512, 1857]
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          @spec register(String.t(), [{face(), Pica.Font.t()}]) :: :ok


      


Registers loaded fonts as the faces of family, so lookup/3 finds them by name.
The name is the caller's: it need not be the font's own family name. Registering a family again
replaces it whole, so a face given before and not now is no longer registered. Fonts are meant
to be registered once, when the application starts: registering again or unregistering is
costly for the whole VM (see "Fonts by name" above). Raises NimbleOptions.ValidationError for
a face that is not a loaded font, and ArgumentError when no face is given.
Faces
	:plain (struct of type Pica.Font) - The plain face, a loaded font.

	:bold (struct of type Pica.Font) - The bold face, a loaded font.

	:italic (struct of type Pica.Font) - The italic face, a loaded font.

	:bold_italic (struct of type Pica.Font) - The bold_italic face, a loaded font.


Examples
iex> {:ok, regular} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> {:ok, bold} = Pica.load(File.read!("test/fonts/Lato-Bold.ttf"))
iex> Pica.register("Lato for the register example", plain: regular, bold: bold)
:ok
iex> Pica.registered?("Lato for the register example")
true
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          @spec registered?(String.t()) :: boolean()


      


Whether family is registered. Installed fonts are not registered.

  



    

  
    
      
    
    
      shape(font, text, options \\ [])



        
          
        

    

  


  

      

          @spec shape(Pica.Font.t(), String.t(), keyword()) :: [Pica.Glyph.t()]


      


Shapes text into the glyphs font draws it with (see Pica.Glyph), in the order they are
drawn, from left to right, with every length in font units, or at the :scale given.
HarfBuzz's default features for the text's script are on, and its direction and script are
guessed from the text; the options override them. A character the font lacks shapes to glyph
0, .notdef, with its cluster; Pica never draws it from another font. A character Unicode
marks as default-ignorable, one meant never to be drawn, such as a soft hyphen (U+00AD) or a
zero-width joiner (U+200D), is hidden as HarfBuzz hides it, whether or not the font has it: it
shapes to the font's space glyph with an x_advance of 0, or, in a font with no space, to no
glyph at all. Raises ArgumentError for text that is not valid UTF-8, and
NimbleOptions.ValidationError for an option not of its form. Text longer than 1,000 bytes is
shaped on a dirty scheduler, so a long text never holds up the processes around it.
Options
	:features (keyword/0) - OpenType features to turn on or off over HarfBuzz's defaults, for the whole
text, as a keyword list of each feature's four-character tag and its value:
true or false, or a number, for a feature that chooses among alternate
glyphs. A feature the font does not have does nothing. For example
[kern: false, liga: false, smcp: true]. The default value is [].

	:direction - The direction the text runs in. Guessed from the script when not given, and
left to right for text with no script, such as digits.

	:script (String.t/0) - The text's script, as its four-letter ISO 15924 code in any case, such as
"Latn", "Arab" or "Hebr". Guessed from the first character that
belongs to a script when not given. A code HarfBuzz does not know shapes as
a script with no rules of its own.

	:language (String.t/0) - The text's language, as a BCP 47 tag, such as "tr" or "sr-Cyrl", which
picks the font's forms for that language where it has them. None when not
given, so the font's default forms apply.

	:scale (pos_integer/0) - How many units the em, the font size, is divided into, in place of the
font's own units per em: every advance and offset comes back in these units,
each glyph's rounded to a whole unit as HarfBuzz rounds it. At 12 points,
scale: 12 * 64 gives 1/64 point. Font units when not given.


Examples
Kerning moves "V" closer to "A", so "A" advances less than the font stores:
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> Pica.shape(font, "AV")
[
  %Pica.Glyph{glyph_id: 3, cluster: 0, x_advance: 1246, nominal_advance: 1354, x_offset: 0, y_offset: 0},
  %Pica.Glyph{glyph_id: 40, cluster: 1, x_advance: 1354, nominal_advance: 1354, x_offset: 0, y_offset: 0}
]
In "office", one glyph draws "ffi", so the next cluster is 4:
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> font |> Pica.shape("office") |> Enum.map(fn glyph -> {glyph.glyph_id, glyph.cluster} end)
[{111, 0}, {76, 1}, {49, 4}, {59, 5}]
Lato has no "★", so it is glyph 0, keeping its cluster:
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> font |> Pica.shape("A★V") |> Enum.map(fn glyph -> {glyph.glyph_id, glyph.cluster} end)
[{3, 0}, {0, 1}, {40, 2}]
Without kerning, "A" advances as the font stores it:
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> font |> Pica.shape("AV", features: [kern: false]) |> Enum.map(fn glyph -> glyph.x_advance end)
[1354, 1354]
At 12 points in 1/64 point, "AV" is 999/64 point wide, each glyph rounded as HarfBuzz rounds it:
iex> {:ok, font} = Pica.load(File.read!("test/fonts/Lato-Regular.ttf"))
iex> font |> Pica.shape("AV", scale: 12 * 64) |> Enum.map(fn glyph -> glyph.x_advance end)
[479, 520]

  



  
    
      
    
    
      unregister(family)



        
          
        

    

  


  

      

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


      


Forgets a registered family. Returns :ok whether or not it was registered.

  


        

      


  

    
Pica.Font 
    



      
A loaded font, as Pica.load/2 returns it.
The struct is opaque: pass it back to Pica's functions, and read what it holds through them,
such as Pica.info/1. It keeps the font's decoded bytes in native memory, outside the
process heap, and its information, read once when it was loaded.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A loaded font.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      


A loaded font.

  


        

      


  

    
Pica.Glyph 
    



      
One glyph of shaped text, as Pica.shape/3 returns it. Every length is in font units, or at the
scale shaping was given, rounded to a whole unit as HarfBuzz rounds it.
	:glyph_id — which of the font's glyphs it is; 0, .notdef, for a character the font
lacks. An invisible character, such as a soft hyphen, is the font's space glyph, advancing
0 (see Pica.shape/3).
	:cluster — where in the text it came from: the index, counting characters (Unicode code
points) from 0, of the first character of the cluster it belongs to. A cluster is the
smallest run of characters and glyphs that shaping keeps together: a ligature for "ffi"
carries the cluster of its first "f", and an accent joined to its letter carries the
letter's. Clusters rise along left-to-right text and fall along right-to-left text, since
glyphs come back in the order they are drawn, from left to right.
	:x_advance — how far the glyph moves the pen on once shaping has positioned it, kerning
included. A mark that sits on the glyph before it, such as a combining accent, advances 0.
	:nominal_advance — the glyph's advance as the font stores it, before shaping adjusted it,
as Pica.nominal_advances/2 gives it. Less :x_advance, it is what shaping took off or
added, such as kerning.
	:x_offset, :y_offset — how far the glyph is drawn from where the pen stands, without
moving the pen, with y rising upward: how an accent is placed over its letter.


      


      
        Summary


  
    Types
  


    
      
        t()

      


        A shaped glyph.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pica.Glyph{
  cluster: non_neg_integer(),
  glyph_id: non_neg_integer(),
  nominal_advance: non_neg_integer(),
  x_advance: integer(),
  x_offset: integer(),
  y_offset: integer()
}


      


A shaped glyph.

  


        

      


  

    
Tack.BoundaryDeclarations 
    



      
Reads the use Boundary declarations out of Elixir source, so a test can assert on the shape of
the architecture's enforcement.
The boundary declarations fail in one direction only. A declaration that is too narrow fails
loudly — a forbidden reference, and the gate's compile step goes red. One that is too wide
compiles in silence, and nothing in the toolchain will ever report that more permission was
granted than the code uses. So the options that make the compiler check less are pinned by the
generated boundary declarations test against a list of sanctioned exceptions, and widening a
deps:/exports: grant is gated at authoring time by .claude/hooks/waiver-gate.sh.
One widening arrives the other way round — by deletion rather than addition — so it is read by
its own function rather than by the escape-hatch list: see strict?/1.
Only the declaration is read, never prose about one
A declaration runs from a line whose first token is use Boundary until its brackets balance on
a line that does not run on — one ending in neither , nor :, since mix format may leave a
bare use Boundary, or a bare key such as exports: on a line of its own. The body of every
""" heredoc is skipped first. That matters more than it sounds: a moduledoc explaining why a
module may never say exports: :all, a test module quoting every option it forbids, or an
installer whose template strings hold whole declarations must all score nothing. A scanner that
matched anywhere in the file would score each as a maximal grant.

      


      
        Summary


  
    Types
  


    
      
        declaration()

      


        A use Boundary … declaration, flattened to one line.



    


    
      
        hatch()

      


        A check-disabling option: the token to search for, and what it does.



    





  
    Functions
  


    
      
        compiler_configured?(mix_exs_source)

      


        Whether mix_exs_source actually runs the boundary compiler.



    


    
      
        compiler_configured_in?(path)

      


        compiler_configured?/1 for a file on disk.



    


    
      
        declarations(source)

      


        The use Boundary declarations in source, each flattened to a single line.



    


    
      
        declarations_in(path)

      


        declarations/1 for a file on disk.



    


    
      
        disabled_checks(source)

      


        The check-disabling options used in source, as {token, effect} pairs.



    


    
      
        disabled_checks_in(path)

      


        disabled_checks/1 for a file on disk.



    


    
      
        escape_hatches()

      


        Every check-disabling option this module knows about, as {pattern, token, effect}.



    


    
      
        exports_all?(source)

      


        Whether any declaration in source exports everything with a bare exports: :all.



    


    
      
        exports_all_in?(path)

      


        exports_all?/1 for a file on disk.



    


    
      
        source_files(root)

      


        Every file under root that carries at least one use Boundary declaration.



    


    
      
        strict?(source)

      


        Whether any declaration in source sets type: :strict.



    


    
      
        strict_in?(path)

      


        strict?/1 for a file on disk.



    





      


      
        Types


        


  
    
      
    
    
      declaration()



        
          
        

    

  


  

      

          @type declaration() :: String.t()


      


A use Boundary … declaration, flattened to one line.

  



  
    
      
    
    
      hatch()



        
          
        

    

  


  

      

          @type hatch() :: {Regex.t(), String.t(), String.t()}


      


A check-disabling option: the token to search for, and what it does.

  


        

      

      
        Functions


        


  
    
      
    
    
      compiler_configured?(mix_exs_source)



        
          
        

    

  


  

      

          @spec compiler_configured?(String.t()) :: boolean()


      


Whether mix_exs_source actually runs the boundary compiler.
Comment lines are dropped first, because a mix.exs may also describe compilers: [:boundary]
in a note above the dependency — a bare substring search passes on that prose after the setting
itself is deleted, which is the single largest bypass in the scheme.

  



  
    
      
    
    
      compiler_configured_in?(path)



        
          
        

    

  


  

      

          @spec compiler_configured_in?(String.t()) :: boolean()


      


compiler_configured?/1 for a file on disk.

  



  
    
      
    
    
      declarations(source)



        
          
        

    

  


  

      

          @spec declarations(String.t()) :: [declaration()]


      


The use Boundary declarations in source, each flattened to a single line.
A declaration starts at a line whose first non-space token is use Boundary and ends when the
brackets opened since then balance on a line ending in neither , nor :, so a multi-line
declaration is returned whole — including mix format's shape of a key alone on its line with
the value below — and a comment or moduledoc mentioning one is ignored.

  



  
    
      
    
    
      declarations_in(path)



        
          
        

    

  


  

      

          @spec declarations_in(String.t()) :: [declaration()]


      


declarations/1 for a file on disk.

  



  
    
      
    
    
      disabled_checks(source)



        
          
        

    

  


  

      

          @spec disabled_checks(String.t()) :: [{String.t(), String.t()}]


      


The check-disabling options used in source, as {token, effect} pairs.
Each is a place where the compiler was told to enforce less than it could.

  



  
    
      
    
    
      disabled_checks_in(path)



        
          
        

    

  


  

      

          @spec disabled_checks_in(String.t()) :: [{String.t(), String.t()}]


      


disabled_checks/1 for a file on disk.

  



  
    
      
    
    
      escape_hatches()



        
          
        

    

  


  

      

          @spec escape_hatches() :: [hatch()]


      


Every check-disabling option this module knows about, as {pattern, token, effect}.

  



  
    
      
    
    
      exports_all?(source)



        
          
        

    

  


  

      

          @spec exports_all?(String.t()) :: boolean()


      


Whether any declaration in source exports everything with a bare exports: :all.
Legal for the umbrella, and a trap for a sub-boundary: it makes every module public the moment
it compiles, where an explicit list fails safe — a new module is private until a person admits
it. exports: {:all, except: […]} is a narrowing of the same thing and does not count.

  



  
    
      
    
    
      exports_all_in?(path)



        
          
        

    

  


  

      

          @spec exports_all_in?(String.t()) :: boolean()


      


exports_all?/1 for a file on disk.

  



  
    
      
    
    
      source_files(root)



        
          
        

    

  


  

      

          @spec source_files(String.t()) :: [String.t()]


      


Every file under root that carries at least one use Boundary declaration.

  



  
    
      
    
    
      strict?(source)



        
          
        

    

  


  

      

          @spec strict?(String.t()) :: boolean()


      


Whether any declaration in source sets type: :strict.
The mirror of disabled_checks/1, and the reason it needs its own function: every option that
function scans for is a token whose presence weakens the check, so its arrival shows up in a
diff. type: :strict weakens by going away. Boundary's default is :relaxed, which checks
calls into an external application only when the boundary already names some other module from
it — so deleting one word from a pure core's declaration drops the "nothing outside the standard
library" half of its guarantee, and the deletion compiles clean, passes the gate, and scores
nothing in .claude/hooks/waiver-gate.sh, which ranks deps:/exports: entries and does not
read type:.

  



  
    
      
    
    
      strict_in?(path)



        
          
        

    

  


  

      

          @spec strict_in?(String.t()) :: boolean()


      


strict?/1 for a file on disk.

  


        

      


  

    
Tack.Credo.Check.AsyncEnvMutation 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of high and works with any version of Elixir.
Explanation
A test file declared async: true does not change application config.
ExUnit's scheduling is an invariant a suite comes to lean on: every async: true module
runs first, then the sync modules run serially — so an async test may safely read config
that only sync files ever mutate.
Application env is one table for the whole VM, and the database sandbox does not reach it. A
put_env in an async file is therefore visible to every test running beside it for as long
as the override lasts, and the test that fails is whichever one happened to read the key in
that window — never the file that set it. SyncTestBlocker holds the other half of this rule
(a sync file says why it is sync); this one holds the half that breaks other files.
It flags, inside a module whose use carries async: true, a call to
Application.put_env, put_all_env or delete_env, or to one of the TestEnv helpers
(test/support/test_env.ex: put_app_env, merge_app_env, delete_app_env) — qualified
or imported, since the helper restores the value afterwards but cannot make the override
private to its test. The remedy is one of two: pass the value to the code under test as an
option, or make the file async: false and name the key in its header.
What it cannot see is a mutation one call away: a test/support stub that calls
Application.put_env for its caller reads as an ordinary call here. A new async file that
uses one is a review finding.
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      




  

    
Tack.Credo.Check.CorePurity 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of high and works with any version of Elixir.
Explanation
The pure core takes values as arguments: no clock read, no config read, no process, no IO.
CLAUDE.md, Approach & architecture: the pure domain rules are a boundary declaration with
type: :strict, so a core module reaching a context, a read model or any external library
fails the build. This check is the part of the core's contract the compiler cannot hold. What
Boundary cannot see is the standard library: DateTime.utc_now/0, Application.get_env/3,
spawn/1 and File.read/1 are :elixir/:kernel, and a core module calling one compiles
in silence.
Four categories, each with the shape that replaces it:
	Clock reads — take the instant as an argument. A small Clock module at the boundary
reads the wall clock and hands the value to a pure core fold.
	Config reads — take the value as an argument. Where a question genuinely needs both
config and a pure fold, it gets its own small module above the core.
	Unseeded randomness — every source of randomness derives from an injected integer
seed, through the state-passing :rand API (:rand.seed_s/2 with :rand.uniform_s/1)
or :erlang.phash2/1,2. The process-dictionary API (:rand.uniform/0, Enum.random/1)
is not reproducible, and every run must replay.
	Processes and IO — the core is values in, values out.

Scope this check to the core in .credo.exs with a files: filter; it says nothing about
the rest of the tree, where all four categories are ordinary.
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      




  

    
Tack.Credo.Check.NoCaptureOperator 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of normal and works with any version of Elixir.
Explanation
Anonymous functions are written out, never with the capture shorthand.
CLAUDE.md, Conventions:
No capture-operator anonymous functions. Always write anonymous functions as
fn descriptive_name -> body end — never the &/&1 shorthand (e.g. & &1.id,
&(&1 + 1)). &Mod.fun/arity references are ok. Prefer descriptive argument names
over positional &1.

The convention buys the same thing the "no abbreviations" rule buys: at every call site
the argument has a name that says what it is, so a reader of Enum.filter(bids, fn bid -> bid.accepted? end) never has to look up what &1 was bound to.
# not ok
Enum.map(listings, & &1.code)
Enum.filter(prices, &(&1 > 0))

# ok
Enum.map(listings, fn listing -> listing.code end)
Enum.filter(prices, fn price -> price > 0 end)

# ok — a named function reference is not an anonymous function
Enum.map(codes, &String.upcase/1)
Enum.reduce(amounts, 0, &Kernel.+/2)
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      




  

    
Tack.Credo.Check.PublicFunctionDoc 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of normal and works with any version of Elixir.
Explanation
Every public function carries a @doc.
CLAUDE.md, Conventions:
Document public API. Every module gets a @moduledoc and every public function a
@doc (and a @spec); these are the pure core's contract and feed ex_doc. Use
@moduledoc false only for modules with no public surface. Private functions (defp)
don't need @doc; clarify them with a brief comment when non-obvious.

Two thirds of that sentence are enforced elsewhere — Credo.Check.Readability.ModuleDoc for
the moduledoc and Credo.Check.Readability.Specs for the spec, both taking the same files:
exclusions as this check. This is the third.
A function counts as documented when a @doc precedes it (@doc false included — it is a
deliberate statement that the function has no public documentation) or when it carries
@impl, since a callback implementation takes its contract from the behaviour. Only the
first clause of a function needs one; each arity is its own function and wants its own.
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      




  

    
Tack.Credo.Check.SleepInTest 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of high and works with any version of Elixir.
Explanation
A test that waits for something asynchronous polls the condition with the suite's
eventually/2 helper (test/support/eventually.ex), never a sleep.
elixir-code-review, references/test-quality.md:
Wait with eventually/2, never a hand-rolled loop. A test that waits for an
asynchronous condition calls eventually/2 (or eventually_render/3 against a LiveView):
one documented budget, and it always flunks when time runs out.

A bare Process.sleep(n) in a test is one of two things, and both are findings:
	a guess — "the cast has surely landed by now". It is flaky under load and slow when
idle, and the fix is to wait on the condition itself with eventually/2.
	a polling loop — the sleep inside a hand-written retry. Every such loop picks its
own budget, and some return false or :ok on timeout and rely on every caller to
assert, so a test whose condition never came true can pass. Each new test copies
whichever loop sits nearest.

Scope the check to test/ and exclude test/support/ in .credo.exs: that is where the one
sanctioned loop lives. Process.sleep(:infinity) is out of scope too — it parks a process
(a holder that must stay alive until the test kills it) and guesses at no timing.
What remains is a sleep that is the subject: an absence held for a window ("the supervisor
must not restart it"), a TTL that must lapse on the wall clock, a gap staged between two
events with no signal to wait on. Those carry an inline waiver that says so.
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      




  

    
Tack.Credo.Check.SyncTestBlocker 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of normal and works with any version of Elixir.
Explanation
A test file that opts out of async: true says in its header what stops it.
elixir-code-review, references/test-quality.md:
async: is explicit in every file, and async: true is the default everywhere — the
database sandbox isolates DB tests. A file is async: false only for a blocker the sandbox
can't isolate, named in a header comment: Application.put_env, an app-wide singleton or
whole-VM absence assertion, or a process whose start-up reads the database outside the
test's sandbox ownership. A new sync file without a stated blocker is a finding.

Sync is not free, and that is why the reason is worth writing down. Every async: true
module runs before the sync ones, and a suite comes to lean on that: an async test may read
config that only sync files mutate. So a file that goes sync without a blocker slows the
suite for nothing, and one that goes async while mutating config breaks readers somewhere
else entirely — the two mistakes are not symmetric, and neither is visible at the file you
are reading.
The check reads the lines between defmodule and the use line and asks only whether a
comment or a @moduledoc is there. Whether the stated blocker is the real one is a review
judgment (and an empirical one — flip the file to async: true and see what fails).
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      




  

    
Tack.Credo.Check.TimestampRewriteInTest 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of high and works with any version of Elixir.
Explanation
A test that needs an old row moves its stamp with the suite's backdate/3 helper
(test/support/backdate.ex), not an update_all.
elixir-code-review, references/test-quality.md:
Age a row with backdate/3, never a local update_all. A test that places a row in
time calls backdate/3: {amount, unit} always means "that long ago", the instant is
truncated to the column's precision, and a query matching no rows fails.

Left alone, a suite grows one backdate helper per file, with incompatible signatures: some
add the offset and are called with a negative number, some subtract it; half truncate and
half do not; some return silently when nothing matched, so a test that backdated no row
asserts against fresh stamps and passes. Each new test copies whichever sits nearest.
This flags any update_all whose set: names a literal *_at key — the way every
timestamp column is named. A domain-named wrapper (joined_at/2, move_expiry/2) is fine
as long as its body calls backdate/3, which writes its keys dynamically and so is never
flagged itself. Scope the check to test/ in .credo.exs; lib/ writes updated_at in
bulk on purpose.
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      




  

    
Tack.Quality 
    



      
The decisions behind mix tack.quality, the runner the project's mix quality alias
points at: which steps run, in what mode, and whether the toolchain can be trusted to run them.
The steps themselves live in the project's mix.exs, under the quality_steps project key —
one list, the single source of truth for both the local gate and CI. Each step is
{label, command} or {label, command, options}; the one option is skip_on_check: true,
which marks a step --check drops. Locally, formatting the tree first is the point: an
unformatted file is fixed up front instead of failing at the end. In CI that same write would
make the trailing --check-formatted step decorative — it would be checking work the first step
had just done — so CI runs mix quality --check, the same list minus the write.
Pure: this module reads no config and runs no command. Mix.Tasks.Tack.Quality owns the
IO.

      


      
        Summary


  
    Types
  


    
      
        configured_step()

      


        A step as mix.exs declares it.



    


    
      
        step()

      


        A step as the runner executes it.



    





  
    Functions
  


    
      
        hex_version_check(installed)

      


        Whether installed (a Hex version string, or :none when Hex is not on the code path) can run
the hex.audit step. Returns the message to raise with when it cannot.



    


    
      
        minimum_hex_version()

      


        The oldest Hex whose mix hex.audit reports security advisories.



    


    
      
        steps(configured, check?)

      


        The steps to run, in order, from the project's quality_steps configuration.



    





      


      
        Types


        


  
    
      
    
    
      configured_step()



        
          
        

    

  


  

      

          @type configured_step() ::
  {String.t(), String.t()} | {String.t(), String.t(), keyword()}


      


A step as mix.exs declares it.

  



  
    
      
    
    
      step()



        
          
        

    

  


  

      

          @type step() :: {label :: String.t(), command :: String.t()}


      


A step as the runner executes it.

  


        

      

      
        Functions


        


  
    
      
    
    
      hex_version_check(installed)



        
          
        

    

  


  

      

          @spec hex_version_check(String.t() | :none) :: :ok | {:error, String.t()}


      


Whether installed (a Hex version string, or :none when Hex is not on the code path) can run
the hex.audit step. Returns the message to raise with when it cannot.

  



  
    
      
    
    
      minimum_hex_version()



        
          
        

    

  


  

      

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


      


The oldest Hex whose mix hex.audit reports security advisories.

  



  
    
      
    
    
      steps(configured, check?)



        
          
        

    

  


  

      

          @spec steps(term(), boolean()) :: {:ok, [step()]} | {:error, String.t()}


      


The steps to run, in order, from the project's quality_steps configuration.
With check? the steps marked skip_on_check: true are dropped. Returns an error naming the
fix when the key is missing or a step is malformed, so a typo in mix.exs fails the gate loudly
instead of silently running fewer steps.

  


        

      


  

    
Tack.RulesCheck 
    



      
The checks behind mix tack.rules_check: the agent-facing documentation may not regrow
into the shape that rots, and the path-scoped area rules under .claude/rules/ may not silently
stop applying.
Three checks, two of them ratchets:
	CLAUDE.md's line budget. The always-loaded file is cross-cutting rules plus a status
map; a feature's narrative belongs in its area file. A checked-in budget caps the line count,
and --tighten only ever lowers it, so every slim is locked in and every growth is a red gate
rather than a tendency. Raising the number is allowed — it is a visible one-line edit.
	No orphan glob. Every paths: entry in a rules file must match at least one file. The
harness gives no signal when a glob matches nothing: the rule simply never loads. A move that
empties a glob turns the gate red instead.
	No newly uncovered lib file. The count of lib/**/*.ex files matched by no rules glob
may not exceed its budget. A glob that still matches something hides the file that moved
out from under it; this catches that case, since the moved file joins the uncovered set.

Pure — the reader is Mix.Tasks.Tack.RulesCheck
This module reads no file and calls no Mix function. The task expands each glob with
Path.wildcard/2 (the same *, **, ? and {a,b} family the harness's paths: frontmatter
uses, with dotfiles matched) and hands this module the results, the lib file list, the line count
and the budget text; it returns findings. That keeps the checks testable against fabricated trees.

      


      
        Summary


  
    Types
  


    
      
        budget()

      


        The budget file's keys and their ceilings.



    


    
      
        expanded()

      


        Rules-file path → each of its globs → the files that glob matched.



    


    
      
        glob()

      


        A paths: entry from a rules file's frontmatter.



    


    
      
        inputs()

      


        Everything evaluate/1 needs, gathered by the task.



    


    
      
        report()

      


        What evaluate/1 measured and concluded.



    





  
    Functions
  


    
      
        evaluate(map)

      


        Runs all three checks over already-gathered inputs.



    


    
      
        globs(rules_file_text)

      


        The paths: globs declared in a rules file's YAML frontmatter.



    


    
      
        orphan_globs(expanded)

      


        Every {rules_file, glob} whose expansion is empty, in file then declaration order.



    


    
      
        parse_budget(text)

      


        Parses the budget file: one key value per line, # comments and blank lines ignored.



    


    
      
        render_budget(budget)

      


        Renders a budget back to the file's format, keys sorted, under a comment that says what the
numbers are for. render_budget(parse_budget(text)) is stable, so --tighten produces a
minimal diff.



    


    
      
        tighten(budget, measured)

      


        budget with every ceiling lowered to what was measured, never raised.



    


    
      
        uncovered(lib_files, expanded)

      


        The lib files no area glob's expansion contains, sorted.



    





      


      
        Types


        


  
    
      
    
    
      budget()



        
          
        

    

  


  

      

          @type budget() :: %{required(String.t()) => non_neg_integer()}


      


The budget file's keys and their ceilings.

  



  
    
      
    
    
      expanded()



        
          
        

    

  


  

      

          @type expanded() :: %{required(String.t()) => %{required(glob()) => [String.t()]}}


      


Rules-file path → each of its globs → the files that glob matched.

  



  
    
      
    
    
      glob()



        
          
        

    

  


  

      

          @type glob() :: String.t()


      


A paths: entry from a rules file's frontmatter.

  



  
    
      
    
    
      inputs()



        
          
        

    

  


  

      

          @type inputs() :: %{
  claude_md_lines: non_neg_integer(),
  expanded: expanded(),
  lib_files: [String.t()],
  budget: budget()
}


      


Everything evaluate/1 needs, gathered by the task.

  



  
    
      
    
    
      report()



        
          
        

    

  


  

      

          @type report() :: %{
  findings: [String.t()],
  measured: %{
    claude_md_lines: non_neg_integer(),
    uncovered_lib_files: non_neg_integer(),
    uncovered: [String.t()],
    orphans: [{String.t(), glob()}]
  }
}


      


What evaluate/1 measured and concluded.

  


        

      

      
        Functions


        


  
    
      
    
    
      evaluate(map)



        
          
        

    

  


  

      

          @spec evaluate(inputs()) :: report()


      


Runs all three checks over already-gathered inputs.
findings is empty when the gate should pass. Each finding is one sentence naming what was
measured, its ceiling, and the fix.

  



  
    
      
    
    
      globs(rules_file_text)



        
          
        

    

  


  

      

          @spec globs(String.t()) :: [glob()]


      


The paths: globs declared in a rules file's YAML frontmatter.
Reads only the block between the opening and closing --- fences, and only the - "…" items
under the paths: key. A file with no frontmatter or no paths: key declares no globs (it is an
unscoped rule, loaded at launch) and yields [].

  



  
    
      
    
    
      orphan_globs(expanded)



        
          
        

    

  


  

      

          @spec orphan_globs(expanded()) :: [{String.t(), glob()}]


      


Every {rules_file, glob} whose expansion is empty, in file then declaration order.
An orphan glob is a rule that never loads and a check that never runs.

  



  
    
      
    
    
      parse_budget(text)



        
          
        

    

  


  

      

          @spec parse_budget(String.t()) :: budget()


      


Parses the budget file: one key value per line, # comments and blank lines ignored.
Unknown keys are kept, so a future ratchet needs no parser change; the two the checks read are
claude_md_lines and uncovered_lib_files. A missing key is a finding, not a default — a
ratchet with no ceiling enforces nothing.

  



  
    
      
    
    
      render_budget(budget)



        
          
        

    

  


  

      

          @spec render_budget(budget()) :: String.t()


      


Renders a budget back to the file's format, keys sorted, under a comment that says what the
numbers are for. render_budget(parse_budget(text)) is stable, so --tighten produces a
minimal diff.

  



  
    
      
    
    
      tighten(budget, measured)



        
          
        

    

  


  

      

          @spec tighten(budget(), %{required(String.t()) => non_neg_integer()}) :: budget()


      


budget with every ceiling lowered to what was measured, never raised.
A key the budget lacks is added at its measured value, so a first run can seed the file.

  



  
    
      
    
    
      uncovered(lib_files, expanded)



        
          
        

    

  


  

      

          @spec uncovered([String.t()], expanded()) :: [String.t()]


      


The lib files no area glob's expansion contains, sorted.
These files load no area rules when read. The count is ratcheted, not forbidden: mix tasks and
infrastructure modules are legitimately uncovered, and the check exists so that number cannot
grow unnoticed.
A glob whose expansion covers more than four fifths of the lib files is a cross-cutting rule,
not an area, and does not count as coverage — otherwise one lib/**/*.ex glob would zero the
ratchet and every later move would pass. Such a glob still counts for the orphan check.

  


        

      


  

    
mix tack.quality 
    



      
The pre-commit quality gate, run as one command — the project's mix quality alias.
mix quality            # locally: every step, formatting the tree first
mix quality --check    # CI: the same steps minus the formatting write
Each step is its own mix subprocess with an explicit MIX_ENV where it needs one, so the env
never flips mid-gate (mix test builds in :test, the rest in :dev — separate _build dirs,
warmed by the compile steps first). It stops at the first failing step and exits non-zero,
so the failing step's output is the last thing printed and a ❌ … FAILED banner is the final
line — legible even if the run is (wrongly) piped through tail.
Run it bare — never pipe it through tail, head or grep. A pipe hides the failing
step's output and, worse, makes the shell report the pipe's exit status (0), masking the
gate's non-zero failure. To iterate on one check, run that single mix task directly.
The steps come from the quality_steps project key in mix.exs; see Tack.Quality for
the shape, and the project's CLAUDE.md for what each step is for.

      




  

    
mix tack.rules_check 
    



      
Runs Tack.RulesCheck over the working tree and fails the gate on any finding.
mix tack.rules_check [--tighten]
Three checks: CLAUDE.md may not exceed its line budget; every paths: glob in
.claude/rules/*.md must match at least one file; and the number of lib/**/*.ex files no glob
covers may not exceed its budget. The budgets live in .claude/rules/BUDGET and are ratchets —
--tighten lowers each to today's measurement and never raises one. Raising a budget is a
deliberate edit to that file, visible in the diff.
Globs are expanded with Path.wildcard/2 against the working tree, dotfiles included, which is
what the harness sees too: an untracked file counts. The rationale for each check is on
Tack.RulesCheck; this task owns the IO.
A mix quality step; runs in CI.
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