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Package: pikepdf-doc
Source: pikepdf
Version: 1.0.5+dfsg-3~deb10u1
Architecture: all
Maintainer: Debian Python Modules Team <python-modules-team@lists.alioth.debian.org>
Installed-Size: 649
Depends: libjs-sphinxdoc (>= 1.0), sphinx-rtd-theme-common (>= 0.4.3+dfsg)
Built-Using: sphinx (= 1.8.4-1)
Section: doc
Priority: optional
Homepage: https://github.com/pikepdf/pikepdf
Description: Python library to read and write PDFs with QPDF - documentation
 pikepdf is a Python library to read and write PDFs with QPDF.
 .
 This package includes pikepdf's HTML documentation.
 .
 See the description for the pikepdf binary package for more
 information about pikepdf.
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pikepdf (1.0.5+dfsg-3~deb10u1) buster; urgency=medium

  * Upload to buster-proposed-updates.  See #930597.

 -- Sean Whitton <spwhitton@spwhitton.name>  Sun, 16 Jun 2019 19:00:54 +0100

pikepdf (1.0.5+dfsg-3) unstable; urgency=medium

  * Cherry pick upstream commit 4d22fe4 as
    Fix-issue-25-year-missing-leading-zero-on-some-platforms.patch
    (Closes: #928042).

 -- Sean Whitton <spwhitton@spwhitton.name>  Sun, 28 Apr 2019 18:23:41 -0700

pikepdf (1.0.5+dfsg-2) unstable; urgency=medium

  * Team upload.
  * Fix handling of XMP metadata with no <x:xmpmeta> wrapper.
    - Cherry-pick upstream fix as fix_xmp_metadata_without_xmpmeta_wrapper.patch

 -- Felix Geyer <fgeyer@debian.org>  Wed, 27 Feb 2019 23:33:07 +0100

pikepdf (1.0.5+dfsg-1) unstable; urgency=medium

  * New upstream release.
  * Refresh patches.

 -- Sean Whitton <spwhitton@spwhitton.name>  Sat, 26 Jan 2019 12:54:11 -0700

pikepdf (1.0.4+dfsg-1) unstable; urgency=medium

  * New upstream release.
    - Add Files-Excluded to d/copyright.
      See https://github.com/pikepdf/pikepdf/issues/21
    - Add disable-test_docinfo_problems.patch
  * Install examples/find_links.py

 -- Sean Whitton <spwhitton@spwhitton.name>  Thu, 10 Jan 2019 08:44:33 -0700

pikepdf (0.10.1-2) unstable; urgency=medium

  * Upload to unstable.
    Upstream considers the API to be stable.

 -- Sean Whitton <spwhitton@spwhitton.name>  Tue, 01 Jan 2019 09:19:08 +0000

pikepdf (0.10.1-1) experimental; urgency=medium

  * New upstream release.
    - Add python3-defusedxml, python3-lxml build-deps
    - Add python3-attr autopkgtest dep

 -- Sean Whitton <spwhitton@spwhitton.name>  Mon, 31 Dec 2018 23:25:17 +0000

pikepdf (0.3.7-1) experimental; urgency=medium

  * New upstream release.

 -- Sean Whitton <spwhitton@spwhitton.name>  Sun, 11 Nov 2018 14:29:02 -0700

pikepdf (0.3.5-1) experimental; urgency=medium

  * New upstream release.

 -- Sean Whitton <spwhitton@spwhitton.name>  Sat, 20 Oct 2018 13:06:33 -0700

pikepdf (0.3.4-1) experimental; urgency=medium

  * New upstream release.
  * Add build-dep on python3-setuptools-scm-git-archive.
  * Update d/copyright for new files.
  * Drop 0001-Restore-Exhibit-B-text-clarify-license-comments-in-r.patch
    Included in this upstream release.
  * Add drop-setuptools_scm_git_archive-from-setup.py.patch.
  * Refresh drop-installation-from-docs-contents.patch.

 -- Sean Whitton <spwhitton@spwhitton.name>  Wed, 10 Oct 2018 08:28:28 -0700

pikepdf (0.3.0-1) experimental; urgency=medium

  * Initial upload, to experimental (Closes: #903625).
    API not yet finalised.

 -- Sean Whitton <spwhitton@spwhitton.name>  Thu, 30 Aug 2018 16:21:39 -0700
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.. _changelog:

Changelog
#########

pikepdf releases use the `semantic versioning <http://semver.org>`_ policy.

The pikepdf API (as provided by ``import pikepdf``) is quite stable and is in production use.

Note that the C++ extension module ``pikepdf._qpdf`` is a private interface within pikepdf that applications should not use directly.

v1.0.5
======

* Fixed an issue where an invalid date in XMP metadata would cause an exception when updating DocumentInfo. For now, we warn that some DocumentInfo is not convertible. (In the future, we should also check if the XMP date is valid, because it probably is not.)

* Rebuilt the binary wheels with libqpdf 8.3.0. libqpdf 8.2.1 is still supported.

v1.0.4
======

* Updates to tests/resources (provenance of one test file, replaced another test file with a synthetic one)

v1.0.3
======

* Fixed regression on negative indexing of pages.

v1.0.2
======

* Fixed an issue where invalid values such as out of range years (e.g. 0) in DocumentInfo would raise exceptions when using DocumentInfo to populate XMP metadata with ``.load_from_docinfo``.

v1.0.1
======

* Fixed an exception with handling metadata that contains the invalid XML entity ``&#0;`` (an escaped NUL)

v1.0.0
======

* Changed version to 1.0.

v0.10.2
=======

Fixes
-----

* Fixed segfault when overwriting the pikepdf file that is currently open on Linux.

* Fixed removal of an attribute metadata value when values were present on the same node.

v0.10.1
=======

Fixes
-----

* Avoid canonical XML since it is apparently too strict for XMP.

v0.10.0
=======

Fixes
-----

* Fixed several issues related to generating XMP metadata that passed veraPDF validation.

* Fixed a random test suite failure for very large negative integers.

* The lxml library is now required.

v0.9.2
======

Fixes
-----

* Added all of the commonly used XML namespaces to XMP metadata handling, so we are less likely to name something 'ns1', etc.

* Skip a test that fails on Windows.

* Fixed build errors in documentation.

v0.9.1
======

Fixes
-----

* Fix ``Object.write()`` accepting positional arguments it wouldn't use

* Fix handling of XMP data with timezones (or missing timezone information) in a few cases

* Fix generation of XMP with invalid XML characters if the invalid characters were inside a non-scalar object

v0.9.0
======

Updates
-------

* New API to access and edit PDF metadata and make consistent edits to the new and old style of PDF metadata.

* 32-bit binary wheels are now available for Windows

* PDFs can now be saved in QPDF's "qdf" mode

* The Python package defusedxml is now required

* The Python package python-xmp-toolkit and its dependency libexempi are suggested for testing, but not required

Fixes
-----

* Fixed handling of filenames that contain multibyte characters on non-UTF-8 systems

Breaking
--------

* The ``Pdf.metadata`` property was removed, and replaced with the new metadata API

* ``Pdf.attach()`` has been removed, because the interface as implemented had no way to deal with existing attachments.

v0.3.7
======

* Add API for inline images to unparse themselves

v0.3.6
======

* Performance of reading files from memory improved to avoid unnecessary copies.

* It is finally possible to use ``for key in pdfobj`` to iterate contents of PDF Dictionary, Stream and Array objects. Generally these objects behave more like Python containers should now.

* Package API declared beta.

v0.3.5
======

Breaking
--------

* ``Pdf.save(...stream_data_mode=...)`` has been dropped in favor of the newer ``compress_streams=`` and ``stream_decode_level`` parameters.

Fixes
-----

* A use-after-free memory error that caused occasional segfaults and "QPDFFakeName" errors when opening from stream objects has been resolved.

v0.3.4
======

Updates
-------

* pybind11 vendoring has ended now that v2.2.4 has been released

v0.3.3
======

Breaking
--------

* libqpdf 8.2.1 is now required

Updates
-------

* Improved support for working with JPEG2000 images in PDFs
* Added progress callback for saving files, ``Pdf.save(..., progress=)``
* Updated pybind11 subtree

Fixes
-----

* ``del obj.AttributeName`` was not implemented. The attribute interface is now consistent
* Deleting named attributes now defers to the attribute dictionary for Stream objects, as get/set do
* Fixed handling of JPEG2000 images where metadata must be retrieved from the file

v0.3.2
======

Updates
-------

* Added support for direct image extraction of CMYK and grayscale JPEGs, where previously only RGB (internally YUV) was supported
* ``Array()`` now creates an empty array properly
* The syntax ``Name.Foo in Dictionary()``, e.g. ``Name.XObject in page.Resources``, now works

v0.3.1
======

Breaking
--------

* ``pikepdf.open`` now validates its keyword arguments properly, potentially breaking code that passed invalid arguments
* libqpdf 8.1.0 is now required - libqpdf 8.1.0 API is now used for creating Unicode strings
* If a non-existent file is opened with ``pikepdf.open``, a ``FileNotFoundError`` is raised instead of a generic error
* We are now *temporarily* vendoring a copy of pybind11 since its master branch contains unreleased and important fixes for Python 3.7.

Updates
-------

* The syntax ``Name.Thing`` (e.g. ``Name.DecodeParms``) is now supported as equivalent to ``Name('/Thing')`` and is the recommended way to refer names within a PDF
* New API ``Pdf.remove_unneeded_resources()`` which removes objects from each page's resource dictionary that are not used in the page. This can be used to create smaller files.

Fixes
-----

* Fixed an error parsing inline images that have masks
* Fixed several instances of catching C++ exceptions by value instead of by reference

v0.3.0
======

Breaking
--------

* Modified ``Object.write`` method signature to require ``filter`` and ``decode_parms`` as keyword arguments
* Implement automatic type conversion from the PDF Null type to ``None``
* Removed ``Object.unparse_resolved`` in favor of ``Object.unparse(resolved=True)``
* libqpdf 8.0.2 is now required at minimum

Updates
-------

* Improved IPython/Jupyter interface to directly export temporary PDFs
* Updated to qpdf 8.1.0 in wheels
* Added Python 3.7 support for Windows
* Added a number of missing options from QPDF to ``Pdf.open`` and ``Pdf.save``
* Added ability to delete a slice of pages
* Began using Jupyter notebooks for documentation

v0.2.2
======

* Added Python 3.7 support to build and test (not yet available for Windows, due to lack of availability on Appveyor)
* Removed setter API from ``PdfImage`` because it never worked anyway
* Improved handling of ``PdfImage`` with trivial palettes

v0.2.1
======

* ``Object.check_owner`` renamed to ``Object.is_owned_by``
* ``Object.objgen`` and ``Object.get_object_id`` are now public functions
* Major internal reorganization with ``pikepdf.models`` becoming the submodule that holds support code to ease access to PDF objects as opposed to wrapping QPDF.

v0.2.0
======

* Implemented automatic type conversion for ``int``, ``bool`` and ``Decimal``, eliminating the ``pikepdf.{Integer,Boolean,Real}`` types. Removed a lot of associated numerical code.

Everything before v0.2.0 can be considered too old to document.
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Format: https://www.debian.org/doc/packaging-manuals/copyright-format/1.0/
Upstream-Name: pikepdf
Source: https://github.com/pikepdf/pikepdf
Files-Excluded: tests/resources/enron1_gs.pdf

Files: *
Copyright: (C) 2017 James R. Barlow
License: MPL-2.0
Comment:
 The file licenses/license.wheel.txt is relevant only when a binary
 artifact is produced from the combination of the source code of
 pikepdf and the source code of qpdf.  Nothing in pikepdf is Apache
 licensed.
 .
 pikepdf is licensed under the (unmodified) MPL-2.0.  This was always
 upstream's intention; the removal of the text of Exhibit B from the
 copy of the MPL included in the source package was a
 misunderstanding.  An upstream commit more recent than the currently
 packaged upstream version restores the usual text of the MPL-2.0;
 that commit is backported into the Debian delta queue, file
 debian/patches/0001-Restore-Exhibit-B-text-clarify-license-comments-in-r.patch
 .
 Also see https://github.com/pikepdf/pikepdf/issues/8

Files: debian/*
Copyright: (C) 2018 Sean Whitton <spwhitton@spwhitton.name>
License: MPL-2.0

Files: docs/images/pike.jpg tests/resources/pike-jp2.pdf
Copyright: Public domain
License: public-domain
 From the U.S. Fish and Wildlife Service National Image Library.
 .
 See: https://en.wikipedia.org/wiki/File:Esox_lucius1.jpg
Comment: Maximum resolution version is in debian/missing-sources/.

Files: tests/*.py
Copyright: (C) 2017 James R. Barlow
License: CC0-1.0

Files: tests/resources/*
Copyright: (C) 2017 James R. Barlow
License: CC-BY-4.0

Files: test/resources/congress.pdf docs/images/congress_im0.jpg tests/resources/congress-gray.pdf
Copyright: Public domain
License: public-domain
 From US Congressional Records.
Comment: Converted from JPEG to PDF.

Files: tests/resources/graph*.pdf
Copyright: Public domain
License: public-domain
 Released into the public domain by author; see:
 <https://en.wikipedia.org/wiki/File:Pandas_text_analysis.png>.
Comment:
 For -encrypted.pdf, user password is "user" and owner password is "owner".

Files: tests/resources/veraPDF*.pdf
Copyright: (C) 2015 veraPDF Consortium
License: CC-BY-4.0
Comment:
 Obtained from: https://github.com/veraPDF/veraPDF-corpus

Files: tests/resources/sandwich.pdf
Copyright: (C) 1985 Forat Electronics
License: GFDL-1.2+ or CC-BY-SA-3.0
Comment:
 Created using ocrmypdf --pdf-renderer sandwich, to test Tesseract PDF
 text encoding.
 .
 Originally obtained from: https://commons.wikimedia.org/wiki/File:LinnSequencer_hardware_MIDI_sequencer_brochure_page_2_300dpi.jpg
 .
 A copy of that JPEG is included in debian/missing-sources/.

Files: docs/images/pike-cartoon.png
Copyright: (C) 2017 creozavr
License: CC0-1.0
Comment:
 Obtained from: https://pixabay.com/en/pike-fish-predator-shchuchin-2612354/

Files: docs/images/pikemen.jpg
Copyright: (C) 2009 Rama
License: CeCILL-2.0 or CC-BY-SA-2.0-FR
Comment:
 Obtained from: https://commons.wikimedia.org/wiki/File:Pike_square_img_3653.jpg

License: MPL-2.0
 This Source Code Form is subject to the terms of the Mozilla Public
 License, v. 2.0.
 .
 On Debian systems the full text of the MPL-2.0 can be found in
 /usr/share/common-licenses/MPL-2.0.

License: CC0-1.0
 To the extent possible under law, the author(s) have dedicated all copyright
 and related and neighboring rights to this software to the public domain
 worldwide. This software is distributed without any warranty.
 .
 On Debian systems the full text of the CC0-1.0 license can be found
 in /usr/share/common-licenses/CC0-1.0

License: CC-BY-4.0
 Creative Commons Attribution 4.0 International Public License
 .
 By exercising the Licensed Rights (defined below), You accept and agree
 to be bound by the terms and conditions of this Creative Commons
 Attribution 4.0 International Public License ("Public License"). To the
 extent this Public License may be interpreted as a contract, You are
 granted the Licensed Rights in consideration of Your acceptance of
 these terms and conditions, and the Licensor grants You such rights in
 consideration of benefits the Licensor receives from making the
 Licensed Material available under these terms and conditions.
 .
 Section 1 -- Definitions.
 .
  a. Adapted Material means material subject to Copyright and Similar
     Rights that is derived from or based upon the Licensed Material
     and in which the Licensed Material is translated, altered,
     arranged, transformed, or otherwise modified in a manner requiring
     permission under the Copyright and Similar Rights held by the
     Licensor. For purposes of this Public License, where the Licensed
     Material is a musical work, performance, or sound recording,
     Adapted Material is always produced where the Licensed Material is
     synched in timed relation with a moving image.
 .
  b. Adapter's License means the license You apply to Your Copyright
     and Similar Rights in Your contributions to Adapted Material in
     accordance with the terms and conditions of this Public License.
 .
  c. Copyright and Similar Rights means copyright and/or similar rights
     closely related to copyright including, without limitation,
     performance, broadcast, sound recording, and Sui Generis Database
     Rights, without regard to how the rights are labeled or
     categorized. For purposes of this Public License, the rights
     specified in Section 2(b)(1)-(2) are not Copyright and Similar
     Rights.
 .
  d. Effective Technological Measures means those measures that, in the
     absence of proper authority, may not be circumvented under laws
     fulfilling obligations under Article 11 of the WIPO Copyright
     Treaty adopted on December 20, 1996, and/or similar international
     agreements.
 .
  e. Exceptions and Limitations means fair use, fair dealing, and/or
     any other exception or limitation to Copyright and Similar Rights
     that applies to Your use of the Licensed Material.
 .
  f. Licensed Material means the artistic or literary work, database,
     or other material to which the Licensor applied this Public
     License.
 .
  g. Licensed Rights means the rights granted to You subject to the
     terms and conditions of this Public License, which are limited to
     all Copyright and Similar Rights that apply to Your use of the
     Licensed Material and that the Licensor has authority to license.
 .
  h. Licensor means the individual(s) or entity(ies) granting rights
     under this Public License.
 .
  i. Share means to provide material to the public by any means or
     process that requires permission under the Licensed Rights, such
     as reproduction, public display, public performance, distribution,
     dissemination, communication, or importation, and to make material
     available to the public including in ways that members of the
     public may access the material from a place and at a time
     individually chosen by them.
 .
  j. Sui Generis Database Rights means rights other than copyright
     resulting from Directive 96/9/EC of the European Parliament and of
     the Council of 11 March 1996 on the legal protection of databases,
     as amended and/or succeeded, as well as other essentially
     equivalent rights anywhere in the world.
 .
  k. You means the individual or entity exercising the Licensed Rights
     under this Public License. Your has a corresponding meaning.
 .
 Section 2 -- Scope.
 .
  a. License grant.
 .
       1. Subject to the terms and conditions of this Public License,
          the Licensor hereby grants You a worldwide, royalty-free,
          non-sublicensable, non-exclusive, irrevocable license to
          exercise the Licensed Rights in the Licensed Material to:
 .
            a. reproduce and Share the Licensed Material, in whole or
               in part; and
 .
            b. produce, reproduce, and Share Adapted Material.
 .
       2. Exceptions and Limitations. For the avoidance of doubt, where
          Exceptions and Limitations apply to Your use, this Public
          License does not apply, and You do not need to comply with
          its terms and conditions.
 .
       3. Term. The term of this Public License is specified in Section
          6(a).
 .
       4. Media and formats; technical modifications allowed. The
          Licensor authorizes You to exercise the Licensed Rights in
          all media and formats whether now known or hereafter created,
          and to make technical modifications necessary to do so. The
          Licensor waives and/or agrees not to assert any right or
          authority to forbid You from making technical modifications
          necessary to exercise the Licensed Rights, including
          technical modifications necessary to circumvent Effective
          Technological Measures. For purposes of this Public License,
          simply making modifications authorized by this Section 2(a)
          (4) never produces Adapted Material.
 .
       5. Downstream recipients.
 .
            a. Offer from the Licensor -- Licensed Material. Every
               recipient of the Licensed Material automatically
               receives an offer from the Licensor to exercise the
               Licensed Rights under the terms and conditions of this
               Public License.
 .
            b. No downstream restrictions. You may not offer or impose
               any additional or different terms or conditions on, or
               apply any Effective Technological Measures to, the
               Licensed Material if doing so restricts exercise of the
               Licensed Rights by any recipient of the Licensed
               Material.
 .
       6. No endorsement. Nothing in this Public License constitutes or
          may be construed as permission to assert or imply that You
          are, or that Your use of the Licensed Material is, connected
          with, or sponsored, endorsed, or granted official status by,
          the Licensor or others designated to receive attribution as
          provided in Section 3(a)(1)(A)(i).
 .
  b. Other rights.
 .
       1. Moral rights, such as the right of integrity, are not
          licensed under this Public License, nor are publicity,
          privacy, and/or other similar personality rights; however, to
          the extent possible, the Licensor waives and/or agrees not to
          assert any such rights held by the Licensor to the limited
          extent necessary to allow You to exercise the Licensed
          Rights, but not otherwise.
 .
       2. Patent and trademark rights are not licensed under this
          Public License.
 .
       3. To the extent possible, the Licensor waives any right to
          collect royalties from You for the exercise of the Licensed
          Rights, whether directly or through a collecting society
          under any voluntary or waivable statutory or compulsory
          licensing scheme. In all other cases the Licensor expressly
          reserves any right to collect such royalties.
 .
 Section 3 -- License Conditions.
 .
 Your exercise of the Licensed Rights is expressly made subject to the
 following conditions.
 .
  a. Attribution.
 .
       1. If You Share the Licensed Material (including in modified
          form), You must:
 .
            a. retain the following if it is supplied by the Licensor
               with the Licensed Material:
 .
                 i. identification of the creator(s) of the Licensed
                    Material and any others designated to receive
                    attribution, in any reasonable manner requested by
                    the Licensor (including by pseudonym if
                    designated);
 .
                ii. a copyright notice;
 .
               iii. a notice that refers to this Public License;
 .
                iv. a notice that refers to the disclaimer of
                    warranties;
 .
                 v. a URI or hyperlink to the Licensed Material to the
                    extent reasonably practicable;
 .
            b. indicate if You modified the Licensed Material and
               retain an indication of any previous modifications; and
 .
            c. indicate the Licensed Material is licensed under this
               Public License, and include the text of, or the URI or
               hyperlink to, this Public License.
 .
       2. You may satisfy the conditions in Section 3(a)(1) in any
          reasonable manner based on the medium, means, and context in
          which You Share the Licensed Material. For example, it may be
          reasonable to satisfy the conditions by providing a URI or
          hyperlink to a resource that includes the required
          information.
 .
       3. If requested by the Licensor, You must remove any of the
          information required by Section 3(a)(1)(A) to the extent
          reasonably practicable.
 .
       4. If You Share Adapted Material You produce, the Adapter's
          License You apply must not prevent recipients of the Adapted
          Material from complying with this Public License.
 .
 Section 4 -- Sui Generis Database Rights.
 .
 Where the Licensed Rights include Sui Generis Database Rights that
 apply to Your use of the Licensed Material:
 .
  a. for the avoidance of doubt, Section 2(a)(1) grants You the right
     to extract, reuse, reproduce, and Share all or a substantial
     portion of the contents of the database;
 .
  b. if You include all or a substantial portion of the database
     contents in a database in which You have Sui Generis Database
     Rights, then the database in which You have Sui Generis Database
     Rights (but not its individual contents) is Adapted Material; and
 .
  c. You must comply with the conditions in Section 3(a) if You Share
     all or a substantial portion of the contents of the database.
 .
 For the avoidance of doubt, this Section 4 supplements and does not
 replace Your obligations under this Public License where the Licensed
 Rights include other Copyright and Similar Rights.
 .
 Section 5 -- Disclaimer of Warranties and Limitation of Liability.
 .
  a. UNLESS OTHERWISE SEPARATELY UNDERTAKEN BY THE LICENSOR, TO THE
     EXTENT POSSIBLE, THE LICENSOR OFFERS THE LICENSED MATERIAL AS-IS
     AND AS-AVAILABLE, AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
     ANY KIND CONCERNING THE LICENSED MATERIAL, WHETHER EXPRESS,
     IMPLIED, STATUTORY, OR OTHER. THIS INCLUDES, WITHOUT LIMITATION,
     WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
     PURPOSE, NON-INFRINGEMENT, ABSENCE OF LATENT OR OTHER DEFECTS,
     ACCURACY, OR THE PRESENCE OR ABSENCE OF ERRORS, WHETHER OR NOT
     KNOWN OR DISCOVERABLE. WHERE DISCLAIMERS OF WARRANTIES ARE NOT
     ALLOWED IN FULL OR IN PART, THIS DISCLAIMER MAY NOT APPLY TO YOU.
 .
  b. TO THE EXTENT POSSIBLE, IN NO EVENT WILL THE LICENSOR BE LIABLE
     TO YOU ON ANY LEGAL THEORY (INCLUDING, WITHOUT LIMITATION,
     NEGLIGENCE) OR OTHERWISE FOR ANY DIRECT, SPECIAL, INDIRECT,
     INCIDENTAL, CONSEQUENTIAL, PUNITIVE, EXEMPLARY, OR OTHER LOSSES,
     COSTS, EXPENSES, OR DAMAGES ARISING OUT OF THIS PUBLIC LICENSE OR
     USE OF THE LICENSED MATERIAL, EVEN IF THE LICENSOR HAS BEEN
     ADVISED OF THE POSSIBILITY OF SUCH LOSSES, COSTS, EXPENSES, OR
     DAMAGES. WHERE A LIMITATION OF LIABILITY IS NOT ALLOWED IN FULL OR
     IN PART, THIS LIMITATION MAY NOT APPLY TO YOU.
 .
  c. The disclaimer of warranties and limitation of liability provided
     above shall be interpreted in a manner that, to the extent
     possible, most closely approximates an absolute disclaimer and
     waiver of all liability.
 .
 Section 6 -- Term and Termination.
 .
  a. This Public License applies for the term of the Copyright and
     Similar Rights licensed here. However, if You fail to comply with
     this Public License, then Your rights under this Public License
     terminate automatically.
 .
  b. Where Your right to use the Licensed Material has terminated under
     Section 6(a), it reinstates:
 .
       1. automatically as of the date the violation is cured, provided
          it is cured within 30 days of Your discovery of the
          violation; or
 .
       2. upon express reinstatement by the Licensor.
 .
     For the avoidance of doubt, this Section 6(b) does not affect any
     right the Licensor may have to seek remedies for Your violations
     of this Public License.
 .
  c. For the avoidance of doubt, the Licensor may also offer the
     Licensed Material under separate terms or conditions or stop
     distributing the Licensed Material at any time; however, doing so
     will not terminate this Public License.
 .
  d. Sections 1, 5, 6, 7, and 8 survive termination of this Public
     License.
 .
 Section 7 -- Other Terms and Conditions.
 .
  a. The Licensor shall not be bound by any additional or different
     terms or conditions communicated by You unless expressly agreed.
 .
  b. Any arrangements, understandings, or agreements regarding the
     Licensed Material not stated herein are separate from and
     independent of the terms and conditions of this Public License.
 .
 Section 8 -- Interpretation.
 .
  a. For the avoidance of doubt, this Public License does not, and
     shall not be interpreted to, reduce, limit, restrict, or impose
     conditions on any use of the Licensed Material that could lawfully
     be made without permission under this Public License.
 .
  b. To the extent possible, if any provision of this Public License is
     deemed unenforceable, it shall be automatically reformed to the
     minimum extent necessary to make it enforceable. If the provision
     cannot be reformed, it shall be severed from this Public License
     without affecting the enforceability of the remaining terms and
     conditions.
 .
  c. No term or condition of this Public License will be waived and no
     failure to comply consented to unless expressly agreed to by the
     Licensor.
 .
  d. Nothing in this Public License constitutes or may be interpreted
     as a limitation upon, or waiver of, any privileges and immunities
     that apply to the Licensor or You, including from the legal
     processes of any jurisdiction or authority.

License: GFDL-1.2+
 Permission is granted to copy, distribute and/or modify this document
 under the terms of the GNU Free Documentation License, Version 1.2 or
 any later version published by the Free Software Foundation; with no
 Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
 .
 On Debian systems, the complete text of the GNU Free Documentation
 License version 1.2 can be found in
 "/usr/share/common-licenses/GFDL-1.2".

License: CC-BY-SA-3.0
 THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS
 CREATIVE COMMONS PUBLIC LICENSE ("CCPL" OR "LICENSE"). THE WORK IS
 PROTECTED BY COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF THE
 WORK OTHER THAN AS AUTHORIZED UNDER THIS LICENSE OR COPYRIGHT LAW IS
 PROHIBITED.
 .
 BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND
 AGREE TO BE BOUND BY THE TERMS OF THIS LICENSE. TO THE EXTENT THIS
 LICENSE MAY BE CONSIDERED TO BE A CONTRACT, THE LICENSOR GRANTS YOU
 THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH
 TERMS AND CONDITIONS.
 .
 1. Definitions
 .
 a. "Adaptation" means a work based upon the Work, or upon the Work and
 other pre-existing works, such as a translation, adaptation,
 derivative work, arrangement of music or other alterations of a
 literary or artistic work, or phonogram or performance and includes
 cinematographic adaptations or any other form in which the Work may be
 recast, transformed, or adapted including in any form recognizably
 derived from the original, except that a work that constitutes a
 Collection will not be considered an Adaptation for the purpose of
 this License. For the avoidance of doubt, where the Work is a musical
 work, performance or phonogram, the synchronization of the Work in
 timed-relation with a moving image ("synching") will be considered an
 Adaptation for the purpose of this License.
 .
 b. "Collection" means a collection of literary or artistic works, such
 as encyclopedias and anthologies, or performances, phonograms or
 broadcasts, or other works or subject matter other than works listed
 in Section 1(f) below, which, by reason of the selection and
 arrangement of their contents, constitute intellectual creations, in
 which the Work is included in its entirety in unmodified form along
 with one or more other contributions, each constituting separate and
 independent works in themselves, which together are assembled into a
 collective whole. A work that constitutes a Collection will not be
 considered an Adaptation (as defined below) for the purposes of this
 License.
 .
 c. "Creative Commons Compatible License" means a license that is
 listed at http://creativecommons.org/compatiblelicenses that has been
 approved by Creative Commons as being essentially equivalent to this
 License, including, at a minimum, because that license: (i) contains
 terms that have the same purpose, meaning and effect as the License
 Elements of this License; and, (ii) explicitly permits the relicensing
 of adaptations of works made available under that license under this
 License or a Creative Commons jurisdiction license with the same
 License Elements as this License.
 .
 d. "Distribute" means to make available to the public the original and
 copies of the Work or Adaptation, as appropriate, through sale or
 other transfer of ownership.
 .
 e. "License Elements" means the following high-level license
 attributes as selected by Licensor and indicated in the title of this
 License: Attribution, ShareAlike.
 .
 f. "Licensor" means the individual, individuals, entity or entities
 that offer(s) the Work under the terms of this License.
 .
 g. "Original Author" means, in the case of a literary or artistic
 work, the individual, individuals, entity or entities who created the
 Work or if no individual or entity can be identified, the publisher;
 and in addition (i) in the case of a performance the actors, singers,
 musicians, dancers, and other persons who act, sing, deliver, declaim,
 play in, interpret or otherwise perform literary or artistic works or
 expressions of folklore; (ii) in the case of a phonogram the producer
 being the person or legal entity who first fixes the sounds of a
 performance or other sounds; and, (iii) in the case of broadcasts, the
 organization that transmits the broadcast.
 .
 h. "Work" means the literary and/or artistic work offered under the
 terms of this License including without limitation any production in
 the literary, scientific and artistic domain, whatever may be the mode
 or form of its expression including digital form, such as a book,
 pamphlet and other writing; a lecture, address, sermon or other work
 of the same nature; a dramatic or dramatico-musical work; a
 choreographic work or entertainment in dumb show; a musical
 composition with or without words; a cinematographic work to which are
 assimilated works expressed by a process analogous to cinematography;
 a work of drawing, painting, architecture, sculpture, engraving or
 lithography; a photographic work to which are assimilated works
 expressed by a process analogous to photography; a work of applied
 art; an illustration, map, plan, sketch or three-dimensional work
 relative to geography, topography, architecture or science; a
 performance; a broadcast; a phonogram; a compilation of data to the
 extent it is protected as a copyrightable work; or a work performed by
 a variety or circus performer to the extent it is not otherwise
 considered a literary or artistic work.
 .
 i. "You" means an individual or entity exercising rights under this
 License who has not previously violated the terms of this License with
 respect to the Work, or who has received express permission from the
 Licensor to exercise rights under this License despite a previous
 violation.
 .
 j. "Publicly Perform" means to perform public recitations of the Work
 and to communicate to the public those public recitations, by any
 means or process, including by wire or wireless means or public
 digital performances; to make available to the public Works in such a
 way that members of the public may access these Works from a place and
 at a place individually chosen by them; to perform the Work to the
 public by any means or process and the communication to the public of
 the performances of the Work, including by public digital performance;
 to broadcast and rebroadcast the Work by any means including signs,
 sounds or images.
 .
 k. "Reproduce" means to make copies of the Work by any means including
 without limitation by sound or visual recordings and the right of
 fixation and reproducing fixations of the Work, including storage of a
 protected performance or phonogram in digital form or other electronic
 medium.
 .
 2. Fair Dealing Rights. Nothing in this License is intended to reduce,
 limit, or restrict any uses free from copyright or rights arising from
 limitations or exceptions that are provided for in connection with the
 copyright protection under copyright law or other applicable laws.
 .
 3. License Grant. Subject to the terms and conditions of this License,
 Licensor hereby grants You a worldwide, royalty-free, non-exclusive,
 perpetual (for the duration of the applicable copyright) license to
 exercise the rights in the Work as stated below:
 .
 a. to Reproduce the Work, to incorporate the Work into one or more
 Collections, and to Reproduce the Work as incorporated in the
 Collections;
 .
 b. to create and Reproduce Adaptations provided that any such
 Adaptation, including any translation in any medium, takes reasonable
 steps to clearly label, demarcate or otherwise identify that changes
 were made to the original Work. For example, a translation could be
 marked "The original work was translated from English to Spanish," or
 a modification could indicate "The original work has been modified.";
 .
 c. to Distribute and Publicly Perform the Work including as
 incorporated in Collections; and,
 .
 d. to Distribute and Publicly Perform Adaptations.
 .
 e. For the avoidance of doubt:
 .
 i. Non-waivable Compulsory License Schemes. In those jurisdictions in
 which the right to collect royalties through any statutory or
 compulsory licensing scheme cannot be waived, the Licensor reserves
 the exclusive right to collect such royalties for any exercise by You
 of the rights granted under this License;
 .
 ii. Waivable Compulsory License Schemes. In those jurisdictions in
 which the right to collect royalties through any statutory or
 compulsory licensing scheme can be waived, the Licensor waives the
 exclusive right to collect such royalties for any exercise by You of
 the rights granted under this License; and,
 .
 iii. Voluntary License Schemes. The Licensor waives the right to
 collect royalties, whether individually or, in the event that the
 Licensor is a member of a collecting society that administers
 voluntary licensing schemes, via that society, from any exercise by
 You of the rights granted under this License.
 .
 The above rights may be exercised in all media and formats whether now
 known or hereafter devised. The above rights include the right to make
 such modifications as are technically necessary to exercise the rights
 in other media and formats. Subject to Section 8(f), all rights not
 expressly granted by Licensor are hereby reserved.
 .
 4. Restrictions. The license granted in Section 3 above is expressly
 made subject to and limited by the following restrictions:
 .
 a. You may Distribute or Publicly Perform the Work only under the
 terms of this License. You must include a copy of, or the Uniform
 Resource Identifier (URI) for, this License with every copy of the
 Work You Distribute or Publicly Perform. You may not offer or impose
 any terms on the Work that restrict the terms of this License or the
 ability of the recipient of the Work to exercise the rights granted to
 that recipient under the terms of the License. You may not sublicense
 the Work. You must keep intact all notices that refer to this License
 and to the disclaimer of warranties with every copy of the Work You
 Distribute or Publicly Perform. When You Distribute or Publicly
 Perform the Work, You may not impose any effective technological
 measures on the Work that restrict the ability of a recipient of the
 Work from You to exercise the rights granted to that recipient under
 the terms of the License. This Section 4(a) applies to the Work as
 incorporated in a Collection, but this does not require the Collection
 apart from the Work itself to be made subject to the terms of this
 License. If You create a Collection, upon notice from any Licensor You
 must, to the extent practicable, remove from the Collection any credit
 as required by Section 4(c), as requested. If You create an
 Adaptation, upon notice from any Licensor You must, to the extent
 practicable, remove from the Adaptation any credit as required by
 Section 4(c), as requested.
 .
 b. You may Distribute or Publicly Perform an Adaptation only under the
 terms of: (i) this License; (ii) a later version of this License with
 the same License Elements as this License; (iii) a Creative Commons
 jurisdiction license (either this or a later license version) that
 contains the same License Elements as this License (e.g.,
 Attribution-ShareAlike 3.0 US)); (iv) a Creative Commons Compatible
 License. If you license the Adaptation under one of the licenses
 mentioned in (iv), you must comply with the terms of that license. If
 you license the Adaptation under the terms of any of the licenses
 mentioned in (i), (ii) or (iii) (the "Applicable License"), you must
 comply with the terms of the Applicable License generally and the
 following provisions: (I) You must include a copy of, or the URI for,
 the Applicable License with every copy of each Adaptation You
 Distribute or Publicly Perform; (II) You may not offer or impose any
 terms on the Adaptation that restrict the terms of the Applicable
 License or the ability of the recipient of the Adaptation to exercise
 the rights granted to that recipient under the terms of the Applicable
 License; (III) You must keep intact all notices that refer to the
 Applicable License and to the disclaimer of warranties with every copy
 of the Work as included in the Adaptation You Distribute or Publicly
 Perform; (IV) when You Distribute or Publicly Perform the Adaptation,
 You may not impose any effective technological measures on the
 Adaptation that restrict the ability of a recipient of the Adaptation
 from You to exercise the rights granted to that recipient under the
 terms of the Applicable License. This Section 4(b) applies to the
 Adaptation as incorporated in a Collection, but this does not require
 the Collection apart from the Adaptation itself to be made subject to
 the terms of the Applicable License.
 .
 c. If You Distribute, or Publicly Perform the Work or any Adaptations
 or Collections, You must, unless a request has been made pursuant to
 Section 4(a), keep intact all copyright notices for the Work and
 provide, reasonable to the medium or means You are utilizing: (i) the
 name of the Original Author (or pseudonym, if applicable) if supplied,
 and/or if the Original Author and/or Licensor designate another party
 or parties (e.g., a sponsor institute, publishing entity, journal) for
 attribution ("Attribution Parties") in Licensor's copyright notice,
 terms of service or by other reasonable means, the name of such party
 or parties; (ii) the title of the Work if supplied; (iii) to the
 extent reasonably practicable, the URI, if any, that Licensor
 specifies to be associated with the Work, unless such URI does not
 refer to the copyright notice or licensing information for the Work;
 and (iv) , consistent with Ssection 3(b), in the case of an
 Adaptation, a credit identifying the use of the Work in the Adaptation
 (e.g., "French translation of the Work by Original Author," or
 "Screenplay based on original Work by Original Author"). The credit
 required by this Section 4(c) may be implemented in any reasonable
 manner; provided, however, that in the case of a Adaptation or
 Collection, at a minimum such credit will appear, if a credit for all
 contributing authors of the Adaptation or Collection appears, then as
 part of these credits and in a manner at least as prominent as the
 credits for the other contributing authors. For the avoidance of
 doubt, You may only use the credit required by this Section for the
 purpose of attribution in the manner set out above and, by exercising
 Your rights under this License, You may not implicitly or explicitly
 assert or imply any connection with, sponsorship or endorsement by the
 Original Author, Licensor and/or Attribution Parties, as appropriate,
 of You or Your use of the Work, without the separate, express prior
 written permission of the Original Author, Licensor and/or Attribution
 Parties.
 .
 d. Except as otherwise agreed in writing by the Licensor or as may be
 otherwise permitted by applicable law, if You Reproduce, Distribute or
 Publicly Perform the Work either by itself or as part of any
 Adaptations or Collections, You must not distort, mutilate, modify or
 take other derogatory action in relation to the Work which would be
 prejudicial to the Original Author's honor or reputation. Licensor
 agrees that in those jurisdictions (e.g. Japan), in which any exercise
 of the right granted in Section 3(b) of this License (the right to
 make Adaptations) would be deemed to be a distortion, mutilation,
 modification or other derogatory action prejudicial to the Original
 Author's honor and reputation, the Licensor will waive or not assert,
 as appropriate, this Section, to the fullest extent permitted by the
 applicable national law, to enable You to reasonably exercise Your
 right under Section 3(b) of this License (right to make Adaptations)
 but not otherwise.
 .
 5. Representations, Warranties and Disclaimer
 .
 UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING,
 LICENSOR OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR
 WARRANTIES OF ANY KIND CONCERNING THE WORK, EXPRESS, IMPLIED,
 STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF
 TITLE, MERCHANTIBILITY, FITNESS FOR A PARTICULAR PURPOSE,
 NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER DEFECTS, ACCURACY,
 OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT
 DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED
 WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.
 .
 6. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY
 APPLICABLE LAW, IN NO EVENT WILL LICENSOR BE LIABLE TO YOU ON ANY
 LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR
 EXEMPLARY DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK,
 EVEN IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
 .
 7. Termination
 .
 a. This License and the rights granted hereunder will terminate
 automatically upon any breach by You of the terms of this
 License. Individuals or entities who have received Adaptations or
 Collections from You under this License, however, will not have their
 licenses terminated provided such individuals or entities remain in
 full compliance with those licenses. Sections 1, 2, 5, 6, 7, and 8
 will survive any termination of this License.
 .
 b. Subject to the above terms and conditions, the license granted here
 is perpetual (for the duration of the applicable copyright in the
 Work). Notwithstanding the above, Licensor reserves the right to
 release the Work under different license terms or to stop distributing
 the Work at any time; provided, however that any such election will
 not serve to withdraw this License (or any other license that has
 been, or is required to be, granted under the terms of this License),
 and this License will continue in full force and effect unless
 terminated as stated above.
 .
 8. Miscellaneous
 .
 a. Each time You Distribute or Publicly Perform the Work or a
 Collection, the Licensor offers to the recipient a license to the Work
 on the same terms and conditions as the license granted to You under
 this License.
 .
 b. Each time You Distribute or Publicly Perform an Adaptation,
 Licensor offers to the recipient a license to the original Work on the
 same terms and conditions as the license granted to You under this
 License.
 .
 c. If any provision of this License is invalid or unenforceable under
 applicable law, it shall not affect the validity or enforceability of
 the remainder of the terms of this License, and without further action
 by the parties to this agreement, such provision shall be reformed to
 the minimum extent necessary to make such provision valid and
 enforceable.
 .
 d. No term or provision of this License shall be deemed waived and no
 breach consented to unless such waiver or consent shall be in writing
 and signed by the party to be charged with such waiver or consent.
 .
 e. This License constitutes the entire agreement between the parties
 with respect to the Work licensed here. There are no understandings,
 agreements or representations with respect to the Work not specified
 here. Licensor shall not be bound by any additional provisions that
 may appear in any communication from You. This License may not be
 modified without the mutual written agreement of the Licensor and You.
 .
 f. The rights granted under, and the subject matter referenced, in
 this License were drafted utilizing the terminology of the Berne
 Convention for the Protection of Literary and Artistic Works (as
 amended on September 28, 1979), the Rome Convention of 1961, the WIPO
 Copyright Treaty of 1996, the WIPO Performances and Phonograms Treaty
 of 1996 and the Universal Copyright Convention (as revised on July 24,
 1971). These rights and subject matter take effect in the relevant
 jurisdiction in which the License terms are sought to be enforced
 according to the corresponding provisions of the implementation of
 those treaty provisions in the applicable national law. If the
 standard suite of rights granted under applicable copyright law
 includes additional rights not granted under this License, such
 additional rights are deemed to be included in the License; this
 License is not intended to restrict the license of any rights under
 applicable law.

License: CeCILL-2.0
 CeCILL FREE SOFTWARE LICENSE AGREEMENT
 .
 Notice
 .
 This Agreement is a Free Software license agreement that is the result
 of discussions between its authors in order to ensure compliance with
 the two main principles guiding its drafting:
 .
     firstly, compliance with the principles governing the distribution
     of Free Software: access to source code, broad rights granted to
     users, secondly, the election of a governing law, French law, with
     which it is conformant, both as regards the law of torts and
     intellectual property law, and the protection that it offers to
     both authors and holders of the economic rights over software.
 .
 The authors of the CeCILL license are:
 .
 Commissariat Ã  l'Energie Atomique - CEA, a public scientific,
 technical and industrial research establishment, having its principal
 place of business at 25 rue Leblanc, immeuble Le Ponant D, 75015
 Paris, France.
 .
 Centre National de la Recherche Scientifique - CNRS, a public
 scientific and technological establishment, having its principal place
 of business at 3 rue Michel-Ange, 75794 Paris cedex 16, France.
 .
 Institut National de Recherche en Informatique et en Automatique -
 INRIA, a public scientific and technological establishment, having its
 principal place of business at Domaine de Voluceau, Rocquencourt, BP
 105, 78153 Le Chesnay cedex, France.
 .
 Preamble
 .
 The purpose of this Free Software license agreement is to grant users
 the right to modify and redistribute the software governed by this
 license within the framework of an open source distribution model.
 .
 The exercising of these rights is conditional upon certain obligations
 for users so as to preserve this status for all subsequent
 redistributions.
 .
 In consideration of access to the source code and the rights to copy,
 modify and redistribute granted by the license, users are provided
 only with a limited warranty and the software's author, the holder of
 the economic rights, and the successive licensors only have limited
 liability.
 .
 In this respect, the risks associated with loading, using, modifying
 and/or developing or reproducing the software by the user are brought
 to the user's attention, given its Free Software status, which may
 make it complicated to use, with the result that its use is reserved
 for developers and experienced professionals having in-depth computer
 knowledge. Users are therefore encouraged to load and test the
 suitability of the software as regards their requirements in
 conditions enabling the security of their systems and/or data to be
 ensured and, more generally, to use and operate it in the same
 conditions of security. This Agreement may be freely reproduced and
 published, provided it is not altered, and that no provisions are
 either added or removed herefrom.
 .
 This Agreement may apply to any or all software for which the holder
 of the economic rights decides to submit the use thereof to its
 provisions.
 .
 Article 1 - DEFINITIONS
 .
 For the purpose of this Agreement, when the following expressions
 commence with a capital letter, they shall have the following meaning:
 .
 Agreement: means this license agreement, and its possible subsequent
 versions and annexes.
 .
 Software: means the software in its Object Code and/or Source Code
 form and, where applicable, its documentation, "as is" when the
 Licensee accepts the Agreement.
 .
 Initial Software: means the Software in its Source Code and possibly
 its Object Code form and, where applicable, its documentation, "as is"
 when it is first distributed under the terms and conditions of the
 Agreement.
 .
 Modified Software: means the Software modified by at least one
 Contribution.
 .
 Source Code: means all the Software's instructions and program lines
 to which access is required so as to modify the Software.
 .
 Object Code: means the binary files originating from the compilation
 of the Source Code.
 .
 Holder: means the holder(s) of the economic rights over the Initial
 Software.
 .
 Licensee: means the Software user(s) having accepted the Agreement.
 .
 Contributor: means a Licensee having made at least one Contribution.
 .
 Licensor: means the Holder, or any other individual or legal entity,
 who distributes the Software under the Agreement.
 .
 Contribution: means any or all modifications, corrections,
 translations, adaptations and/or new functions integrated into the
 Software by any or all Contributors, as well as any or all Internal
 Modules.
 .
 Module: means a set of sources files including their documentation
 that enables supplementary functions or services in addition to those
 offered by the Software.
 .
 External Module: means any or all Modules, not derived from the
 Software, so that this Module and the Software run in separate address
 spaces, with one calling the other when they are run.
 .
 Internal Module: means any or all Module, connected to the Software so
 that they both execute in the same address space.
 .
 GNU GPL: means the GNU General Public License version 2 or any
 subsequent version, as published by the Free Software Foundation Inc.
 .
 Parties: mean both the Licensee and the Licensor.
 .
 These expressions may be used both in singular and plural form.
 .
 Article 2 - PURPOSE
 .
 The purpose of the Agreement is the grant by the Licensor to the
 Licensee of a non-exclusive, transferable and worldwide license for
 the Software as set forth in Article 5 hereinafter for the whole term
 of the protection granted by the rights over said Software.
 .
 Article 3 - ACCEPTANCE
 .
 3.1 The Licensee shall be deemed as having accepted the terms and
 conditions of this Agreement upon the occurrence of the first of the
 following events:
 .
     (i) loading the Software by any or all means, notably, by
     downloading from a remote server, or by loading from a physical
     medium; (ii) the first time the Licensee exercises any of the
     rights granted hereunder.
 .
 3.2 One copy of the Agreement, containing a notice relating to the
 characteristics of the Software, to the limited warranty, and to the
 fact that its use is restricted to experienced users has been provided
 to the Licensee prior to its acceptance as set forth in Article 3.1
 hereinabove, and the Licensee hereby acknowledges that it has read and
 understood it.
 .
 Article 4 - EFFECTIVE DATE AND TERM
 .
 4.1 EFFECTIVE DATE
 .
 The Agreement shall become effective on the date when it is accepted
 by the Licensee as set forth in Article 3.1.
 .
 4.2 TERM
 .
 The Agreement shall remain in force for the entire legal term of
 protection of the economic rights over the Software.
 .
 Article 5 - SCOPE OF RIGHTS GRANTED
 .
 The Licensor hereby grants to the Licensee, who accepts, the following
 rights over the Software for any or all use, and for the term of the
 Agreement, on the basis of the terms and conditions set forth
 hereinafter.
 .
 Besides, if the Licensor owns or comes to own one or more patents
 protecting all or part of the functions of the Software or of its
 components, the Licensor undertakes not to enforce the rights granted
 by these patents against successive Licensees using, exploiting or
 modifying the Software. If these patents are transferred, the Licensor
 undertakes to have the transferees subscribe to the obligations set
 forth in this paragraph.
 .
 5.1 RIGHT OF USE
 .
 The Licensee is authorized to use the Software, without any limitation
 as to its fields of application, with it being hereinafter specified
 that this comprises:
 .
     permanent or temporary reproduction of all or part of the Software
     by any or all means and in any or all form.
 .
     loading, displaying, running, or storing the Software on any or
     all medium.
 .
     entitlement to observe, study or test its operation so as to
     determine the ideas and principles behind any or all constituent
     elements of said Software. This shall apply when the Licensee
     carries out any or all loading, displaying, running, transmission
     or storage operation as regards the Software, that it is entitled
     to carry out hereunder.
 .
 5.2 ENTITLEMENT TO MAKE CONTRIBUTIONS
 .
 The right to make Contributions includes the right to translate,
 adapt, arrange, or make any or all modifications to the Software, and
 the right to reproduce the resulting software.
 .
 The Licensee is authorized to make any or all Contributions to the
 Software provided that it includes an explicit notice that it is the
 author of said Contribution and indicates the date of the creation
 thereof.
 .
 5.3 RIGHT OF DISTRIBUTION
 .
 In particular, the right of distribution includes the right to
 publish, transmit and communicate the Software to the general public
 on any or all medium, and by any or all means, and the right to
 market, either in consideration of a fee, or free of charge, one or
 more copies of the Software by any means.
 .
 The Licensee is further authorized to distribute copies of the
 modified or unmodified Software to third parties according to the
 terms and conditions set forth hereinafter.
 .
 5.3.1 DISTRIBUTION OF SOFTWARE WITHOUT MODIFICATION
 .
 The Licensee is authorized to distribute true copies of the Software
 in Source Code or Object Code form, provided that said distribution
 complies with all the provisions of the Agreement and is accompanied
 by:
 .
     a copy of the Agreement,
 .
     a notice relating to the limitation of both the Licensor's
     warranty and liability as set forth in Articles 8 and 9,
 .
 and that, in the event that only the Object Code of the Software is
 redistributed, the Licensee allows future Licensees unhindered access
 to the full Source Code of the Software by indicating how to access
 it, it being understood that the additional cost of acquiring the
 Source Code shall not exceed the cost of transferring the data.
 .
 5.3.2 DISTRIBUTION OF MODIFIED SOFTWARE
 .
 When the Licensee makes a Contribution to the Software, the terms and
 conditions for the distribution of the resulting Modified Software
 become subject to all the provisions of this Agreement.
 .
 The Licensee is authorized to distribute the Modified Software, in
 source code or object code form, provided that said distribution
 complies with all the provisions of the Agreement and is accompanied
 by:
 .
     a copy of the Agreement,
 .
     a notice relating to the limitation of both the Licensor's
     warranty and liability as set forth in Articles 8 and 9,
 .
 and that, in the event that only the object code of the Modified
 Software is redistributed, the Licensee allows future Licensees
 unhindered access to the full source code of the Modified Software by
 indicating how to access it, it being understood that the additional
 cost of acquiring the source code shall not exceed the cost of
 transferring the data.
 .
 5.3.3 DISTRIBUTION OF EXTERNAL MODULES
 .
 When the Licensee has developed an External Module, the terms and
 conditions of this Agreement do not apply to said External Module,
 that may be distributed under a separate license agreement.
 .
 5.3.4 COMPATIBILITY WITH THE GNU GPL
 .
 The Licensee can include a code that is subject to the provisions of
 one of the versions of the GNU GPL in the Modified or unmodified
 Software, and distribute that entire code under the terms of the same
 version of the GNU GPL.
 .
 The Licensee can include the Modified or unmodified Software in a code
 that is subject to the provisions of one of the versions of the GNU
 GPL, and distribute that entire code under the terms of the same
 version of the GNU GPL.
 .
 Article 6 - INTELLECTUAL PROPERTY
 .
 6.1 OVER THE INITIAL SOFTWARE
 .
 The Holder owns the economic rights over the Initial Software. Any or
 all use of the Initial Software is subject to compliance with the
 terms and conditions under which the Holder has elected to distribute
 its work and no one shall be entitled to modify the terms and
 conditions for the distribution of said Initial Software.
 .
 The Holder undertakes that the Initial Software will remain ruled at
 least by this Agreement, for the duration set forth in Article 4.2.
 .
 6.2 OVER THE CONTRIBUTIONS
 .
 The Licensee who develops a Contribution is the owner of the
 intellectual property rights over this Contribution as defined by
 applicable law.
 .
 6.3 OVER THE EXTERNAL MODULES
 .
 The Licensee who develops an External Module is the owner of the
 intellectual property rights over this External Module as defined by
 applicable law and is free to choose the type of agreement that shall
 govern its distribution.
 .
 6.4 JOINT PROVISIONS
 .
 The Licensee expressly undertakes:
 .
     not to remove, or modify, in any manner, the intellectual property
     notices attached to the Software;
 .
     to reproduce said notices, in an identical manner, in the copies
     of the Software modified or not.
 .
 The Licensee undertakes not to directly or indirectly infringe the
 intellectual property rights of the Holder and/or Contributors on the
 Software and to take, where applicable, vis-Ã -vis its staff, any and
 all measures required to ensure respect of said intellectual property
 rights of the Holder and/or Contributors.
 .
 Article 7 - RELATED SERVICES
 .
 7.1 Under no circumstances shall the Agreement oblige the Licensor to
 provide technical assistance or maintenance services for the Software.
 .
 However, the Licensor is entitled to offer this type of services. The
 terms and conditions of such technical assistance, and/or such
 maintenance, shall be set forth in a separate instrument. Only the
 Licensor offering said maintenance and/or technical assistance
 services shall incur liability therefor.
 .
 7.2 Similarly, any Licensor is entitled to offer to its licensees,
 under its sole responsibility, a warranty, that shall only be binding
 upon itself, for the redistribution of the Software and/or the
 Modified Software, under terms and conditions that it is free to
 decide. Said warranty, and the financial terms and conditions of its
 application, shall be subject of a separate instrument executed
 between the Licensor and the Licensee.
 .
 Article 8 - LIABILITY
 .
 8.1 Subject to the provisions of Article 8.2, the Licensee shall be
 entitled to claim compensation for any direct loss it may have
 suffered from the Software as a result of a fault on the part of the
 relevant Licensor, subject to providing evidence thereof.
 .
 8.2 The Licensor's liability is limited to the commitments made under
 this Agreement and shall not be incurred as a result of in particular:
 (i) loss due the Licensee's total or partial failure to fulfill its
 obligations, (ii) direct or consequential loss that is suffered by the
 Licensee due to the use or performance of the Software, and (iii) more
 generally, any consequential loss. In particular the Parties expressly
 agree that any or all pecuniary or business loss (i.e. loss of data,
 loss of profits, operating loss, loss of customers or orders,
 opportunity cost, any disturbance to business activities) or any or
 all legal proceedings instituted against the Licensee by a third
 party, shall constitute consequential loss and shall not provide
 entitlement to any or all compensation from the Licensor.
 .
 Article 9 - WARRANTY
 .
 9.1 The Licensee acknowledges that the scientific and technical
 state-of-the-art when the Software was distributed did not enable all
 possible uses to be tested and verified, nor for the presence of
 possible defects to be detected. In this respect, the Licensee's
 attention has been drawn to the risks associated with loading, using,
 modifying and/or developing and reproducing the Software which are
 reserved for experienced users.
 .
 The Licensee shall be responsible for verifying, by any or all means,
 the suitability of the product for its requirements, its good working
 order, and for ensuring that it shall not cause damage to either
 persons or properties.
 .
 9.2 The Licensor hereby represents, in good faith, that it is entitled
 to grant all the rights over the Software (including in particular the
 rights set forth in Article 5).
 .
 9.3 The Licensee acknowledges that the Software is supplied "as is" by
 the Licensor without any other express or tacit warranty, other than
 that provided for in Article 9.2 and, in particular, without any
 warranty as to its commercial value, its secured, safe, innovative or
 relevant nature.
 .
 Specifically, the Licensor does not warrant that the Software is free
 from any error, that it will operate without interruption, that it
 will be compatible with the Licensee's own equipment and software
 configuration, nor that it will meet the Licensee's requirements.
 .
 9.4 The Licensor does not either expressly or tacitly warrant that the
 Software does not infringe any third party intellectual property right
 relating to a patent, software or any other property right. Therefore,
 the Licensor disclaims any and all liability towards the Licensee
 arising out of any or all proceedings for infringement that may be
 instituted in respect of the use, modification and redistribution of
 the Software. Nevertheless, should such proceedings be instituted
 against the Licensee, the Licensor shall provide it with technical and
 legal assistance for its defense. Such technical and legal assistance
 shall be decided on a case-by-case basis between the relevant Licensor
 and the Licensee pursuant to a memorandum of understanding. The
 Licensor disclaims any and all liability as regards the Licensee's use
 of the name of the Software. No warranty is given as regards the
 existence of prior rights over the name of the Software or as regards
 the existence of a trademark.
 .
 Article 10 - TERMINATION
 .
 10.1 In the event of a breach by the Licensee of its obligations
 hereunder, the Licensor may automatically terminate this Agreement
 thirty (30) days after notice has been sent to the Licensee and has
 remained ineffective.
 .
 10.2 A Licensee whose Agreement is terminated shall no longer be
 authorized to use, modify or distribute the Software. However, any
 licenses that it may have granted prior to termination of the
 Agreement shall remain valid subject to their having been granted in
 compliance with the terms and conditions hereof.
 .
 Article 11 - MISCELLANEOUS
 .
 11.1 EXCUSABLE EVENTS
 .
 Neither Party shall be liable for any or all delay, or failure to
 perform the Agreement, that may be attributable to an event of force
 majeure, an act of God or an outside cause, such as defective
 functioning or interruptions of the electricity or telecommunications
 networks, network paralysis following a virus attack, intervention by
 government authorities, natural disasters, water damage, earthquakes,
 fire, explosions, strikes and labor unrest, war, etc.
 .
 11.2 Any failure by either Party, on one or more occasions, to invoke
 one or more of the provisions hereof, shall under no circumstances be
 interpreted as being a waiver by the interested Party of its right to
 invoke said provision(s) subsequently.
 .
 11.3 The Agreement cancels and replaces any or all previous
 agreements, whether written or oral, between the Parties and having
 the same purpose, and constitutes the entirety of the agreement
 between said Parties concerning said purpose. No supplement or
 modification to the terms and conditions hereof shall be effective as
 between the Parties unless it is made in writing and signed by their
 duly authorized representatives.
 .
 11.4 In the event that one or more of the provisions hereof were to
 conflict with a current or future applicable act or legislative text,
 said act or legislative text shall prevail, and the Parties shall make
 the necessary amendments so as to comply with said act or legislative
 text. All other provisions shall remain effective. Similarly,
 invalidity of a provision of the Agreement, for any reason whatsoever,
 shall not cause the Agreement as a whole to be invalid.
 .
 11.5 LANGUAGE
 .
 The Agreement is drafted in both French and English and both versions
 are deemed authentic.
 .
 Article 12 - NEW VERSIONS OF THE AGREEMENT
 .
 12.1 Any person is authorized to duplicate and distribute copies of
 this Agreement.
 .
 12.2 So as to ensure coherence, the wording of this Agreement is
 protected and may only be modified by the authors of the License, who
 reserve the right to periodically publish updates or new versions of
 the Agreement, each with a separate number. These subsequent versions
 may address new issues encountered by Free Software.
 .
 12.3 Any Software distributed under a given version of the Agreement
 may only be subsequently distributed under the same version of the
 Agreement or a subsequent version, subject to the provisions of
 Article 5.3.4.
 .
 Article 13 - GOVERNING LAW AND JURISDICTION
 .
 13.1 The Agreement is governed by French law. The Parties agree to
 endeavor to seek an amicable solution to any disagreements or disputes
 that may arise during the performance of the Agreement.
 .
 13.2 Failing an amicable solution within two (2) months as from their
 occurrence, and unless emergency proceedings are necessary, the
 disagreements or disputes shall be referred to the Paris Courts having
 jurisdiction, by the more diligent Party.
 .
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License: CC-BY-SA-2.0-FR
 This file is licensed under the Creative Commons Attribution-Share
 Alike 2.0 France license.
 .
 You are free to:
 .
 â�¢ Share â�� copy and redistribute the material in any medium or format
 â�¢ Adapt â�� remix, transform, and build upon the material for any
   purpose, even commercially.
 .
 Under the following terms:
 .
 â�¢ Attribution â�� You must give appropriate credit, provide a link to
   the license, and indicate if changes were made. You may do so in
   any reasonable manner, but not in any way that suggests the
   licensor endorses you or your use.
 â�¢ ShareAlike â�� If you remix, transform, or build upon the material,
   you must distribute your contributions under the same license as
   the original.
 â�¢ No additional restrictions â�� You may not apply legal terms or
   technological measures that legally restrict others from doing
   anything the license permits.
 .
 ---- Full license text follows ----
 .
 [Creative Commons Legal Code]
 .
 PaternitÃ© - Partage Des Conditions Initiales A l'Identique 2.0
 .
 Creative Commons n'est pas un cabinet d'avocats et ne fournit pas de
 services de conseil juridique. La distribution de la prÃ©sente version
 de ce contrat ne crÃ©e aucune relation juridique entre les parties au
 contrat prÃ©sentÃ© ci-aprÃ¨s et Creative Commons. Creative Commons
 fournit cette offre de contrat-type en l'Ã©tat, Ã  seule fin
 d'information. Creative Commons ne saurait Ãªtre tenu responsable des
 Ã©ventuels prÃ©judices rÃ©sultant du contenu ou de l'utilisation de ce
 contrat.
 .
 Contrat
 .
 L'Oeuvre (telle que dÃ©finie ci-dessous) est mise Ã  disposition selon
 les termes du prÃ©sent contrat appelÃ© Contrat Public Creative Commons
 (dÃ©nommÃ© ici Â« CPCC Â» ou Â« Contrat Â»). L'Oeuvre est protÃ©gÃ©e par le
 droit de la propriÃ©tÃ© littÃ©raire et artistique (droit d'auteur, droits
 voisins, droits des producteurs de bases de donnÃ©es) ou toute autre
 loi applicable. Toute utilisation de l'Oeuvre autrement
 qu'explicitement autorisÃ©e selon ce Contrat ou le droit applicable est
 interdite.
 .
 L'exercice sur l'Oeuvre de tout droit proposÃ© par le prÃ©sent contrat
 vaut acceptation de celui-ci. Selon les termes et les obligations du
 prÃ©sent contrat, la partie Offrante propose Ã  la partie Acceptante
 l'exercice de certains droits prÃ©sentÃ©s ci-aprÃ¨s, et l'Acceptant en
 approuve les termes et conditions d'utilisation.
 .
 1. DÃ©finitions
 .
     Â« Oeuvre Â» : oeuvre de l'esprit protÃ©geable par le droit de la
     propriÃ©tÃ© littÃ©raire et artistique ou toute loi applicable et qui
     est mise Ã  disposition selon les termes du prÃ©sent Contrat.  Â«
     Oeuvre dite Collective Â» : une oeuvre dans laquelle l'oeuvre, dans
     sa forme intÃ©grale et non modifiÃ©e, est assemblÃ©e en un ensemble
     collectif avec d'autres contributions qui constituent en
     elles-mÃªmes des oeuvres sÃ©parÃ©es et indÃ©pendantes. Constituent
     notamment des Oeuvres dites Collectives les publications
     pÃ©riodiques, les anthologies ou les encyclopÃ©dies. Aux termes de
     la prÃ©sente autorisation, une oeuvre qui constitue une Oeuvre dite
     Collective ne sera pas considÃ©rÃ©e comme une Oeuvre dite DÃ©rivÃ©e
     (telle que dÃ©finie ci-aprÃ¨s).  Â« Oeuvre dite DÃ©rivÃ©e Â» : une
     oeuvre crÃ©Ã©e soit Ã  partir de l'Oeuvre seule, soit Ã  partir de
     l'Oeuvre et d'autres oeuvres prÃ©existantes. Constituent notamment
     des Oeuvres dites DÃ©rivÃ©es les traductions, les arrangements
     musicaux, les adaptations thÃ©Ã¢trales, littÃ©raires ou
     cinÃ©matographiques, les enregistrements sonores, les reproductions
     par un art ou un procÃ©dÃ© quelconque, les rÃ©sumÃ©s, ou toute autre
     forme sous laquelle l'Oeuvre puisse Ãªtre remaniÃ©e, modifiÃ©e,
     transformÃ©e ou adaptÃ©e, Ã  l'exception d'une oeuvre qui constitue
     une Oeuvre dite Collective. Une Oeuvre dite Collective ne sera pas
     considÃ©rÃ©e comme une Oeuvre dite DÃ©rivÃ©e aux termes du prÃ©sent
     Contrat. Dans le cas oÃ¹ l'Oeuvre serait une composition musicale
     ou un enregistrement sonore, la synchronisation de l'oeuvre avec
     une image animÃ©e sera considÃ©rÃ©e comme une Oeuvre dite DÃ©rivÃ©e
     pour les propos de ce Contrat.  Â« Auteur original Â» : la ou les
     personnes physiques qui ont crÃ©Ã© l'Oeuvre.  Â« Offrant Â» : la ou
     les personne(s) physique(s) ou morale(s) qui proposent la mise Ã 
     disposition de l'Oeuvre selon les termes du prÃ©sent Contrat.  Â«
     Acceptant Â» : la personne physique ou morale qui accepte le
     prÃ©sent contrat et exerce des droits sans en avoir violÃ© les
     termes au prÃ©alable ou qui a reÃ§u l'autorisation expresse de
     l'Offrant d'exercer des droits dans le cadre du prÃ©sent contrat
     malgrÃ© une prÃ©cÃ©dente violation de ce contrat.  Â« Options du
     Contrat Â» : les attributs gÃ©nÃ©riques du Contrat tels qu'ils ont
     Ã©tÃ© choisis par l'Offrant et indiquÃ©s dans le titre de ce Contrat
     : PaternitÃ© - Pas d'Utilisation Commerciale - Partage Des
     Conditions Initiales A l'Identique.
 .
 2. Exceptions aux droits exclusifs. Aucune disposition de ce contrat
 n'a pour intention de rÃ©duire, limiter ou restreindre les prÃ©rogatives
 issues des exceptions aux droits, de l'Ã©puisement des droits ou
 d'autres limitations aux droits exclusifs des ayants droit selon le
 droit de la propriÃ©tÃ© littÃ©raire et artistique ou les autres lois
 applicables.
 .
 3. Autorisation. Soumis aux termes et conditions dÃ©finis dans cette
 autorisation, et ceci pendant toute la durÃ©e de protection de l'Oeuvre
 par le droit de la propriÃ©tÃ© littÃ©raire et artistique ou le droit
 applicable, l'Offrant accorde Ã  l'Acceptant l'autorisation mondiale
 d'exercer Ã  titre gratuit et non exclusif les droits suivants :
 .
     reproduire l'Oeuvre, incorporer l'Oeuvre dans une ou plusieurs
     Oeuvres dites Collectives et reproduire l'Oeuvre telle
     qu'incorporÃ©e dans lesdites Oeuvres dites Collectives; crÃ©er et
     reproduire des Oeuvres dites DÃ©rivÃ©es; distribuer des exemplaires
     ou enregistrements, prÃ©senter, reprÃ©senter ou communiquer l'Oeuvre
     au public par tout procÃ©dÃ© technique, y compris incorporÃ©e dans
     des Oeuvres Collectives; distribuer des exemplaires ou
     phonogrammes, prÃ©senter, reprÃ©senter ou communiquer au public des
     Oeuvres dites DÃ©rivÃ©es par tout procÃ©dÃ© technique; lorsque
     l'Oeuvre est une base de donnÃ©es, extraire et rÃ©utiliser des
     parties substantielles de l'Oeuvre.
 .
 Les droits mentionnÃ©s ci-dessus peuvent Ãªtre exercÃ©s sur tous les
 supports, mÃ©dias, procÃ©dÃ©s techniques et formats. Les droits ci-dessus
 incluent le droit d'effectuer les modifications nÃ©cessaires
 techniquement Ã  l'exercice des droits dans d'autres formats et
 procÃ©dÃ©s techniques. L'exercice de tous les droits qui ne sont pas
 expressÃ©ment autorisÃ©s par l'Offrant ou dont il n'aurait pas la
 gestion demeure rÃ©servÃ©, notamment les mÃ©canismes de gestion
 collective obligatoire applicables dÃ©crits Ã  l'article 4(d).
 .
 4. Restrictions. L'autorisation accordÃ©e par l'article 3 est
 expressÃ©ment assujettie et limitÃ©e par le respect des restrictions
 suivantes :
 .
     L'Acceptant peut reproduire, distribuer, reprÃ©senter ou
     communiquer au public l'Oeuvre y compris par voie numÃ©rique
     uniquement selon les termes de ce Contrat. L'Acceptant doit
     inclure une copie ou l'adresse Internet (Identifiant Uniforme de
     Ressource) du prÃ©sent Contrat Ã  toute reproduction ou
     enregistrement de l'Oeuvre que l'Acceptant distribue, reprÃ©sente
     ou communique au public y compris par voie numÃ©rique. L'Acceptant
     ne peut pas offrir ou imposer de conditions d'utilisation de
     l'Oeuvre qui altÃ¨rent ou restreignent les termes du prÃ©sent
     Contrat ou l'exercice des droits qui y sont accordÃ©s au
     bÃ©nÃ©ficiaire. L'Acceptant ne peut pas cÃ©der de droits sur
     l'Oeuvre. L'Acceptant doit conserver intactes toutes les
     informations qui renvoient Ã  ce Contrat et Ã  l'exonÃ©ration de
     responsabilitÃ©. L'Acceptant ne peut pas reproduire, distribuer,
     reprÃ©senter ou communiquer au public l'Oeuvre, y compris par voie
     numÃ©rique, en utilisant une mesure technique de contrÃ´le d'accÃ¨s
     ou de contrÃ´le d'utilisation qui serait contradictoire avec les
     termes de cet Accord contractuel. Les mentions ci-dessus
     s'appliquent Ã  l'Oeuvre telle qu'incorporÃ©e dans une Oeuvre dite
     Collective, mais, en dehors de l'Oeuvre en elle-mÃªme, ne
     soumettent pas l'Oeuvre dite Collective, aux termes du prÃ©sent
     Contrat. Si l'Acceptant crÃ©e une Oeuvre dite Collective, Ã  la
     demande de tout Offrant, il devra, dans la mesure du possible,
     retirer de l'Oeuvre dite Collective toute rÃ©fÃ©rence au dit
     Offrant, comme demandÃ©. Si l'Acceptant crÃ©e une Oeuvre dite
     Collective, Ã  la demande de tout Auteur, il devra, dans la mesure
     du possible, retirer de l'Oeuvre dite Collective toute rÃ©fÃ©rence
     au dit Auteur, comme demandÃ©. Si l'Acceptant crÃ©e une Oeuvre dite
     DÃ©rivÃ©e, Ã  la demande de tout Offrant, il devra, dans la mesure du
     possible, retirer de l'Oeuvre dite DÃ©rivÃ©e toute rÃ©fÃ©rence au dit
     Offrant, comme demandÃ©. Si l'Acceptant crÃ©e une Oeuvre dite
     DÃ©rivÃ©e, Ã  la demande de tout Auteur, il devra, dans la mesure du
     possible, retirer de l'Oeuvre dite DÃ©rivÃ©e toute rÃ©fÃ©rence au dit
     Auteur, comme demandÃ©.  L'Acceptant peut reproduire, distribuer,
     reprÃ©senter ou communiquer au public une Oeuvre dite DÃ©rivÃ©e y
     compris par voie numÃ©rique uniquement sous les termes de ce
     Contrat, ou d'une version ultÃ©rieure de ce Contrat comprenant les
     mÃªmes Options du Contrat que le prÃ©sent Contrat, ou un Contrat
     Creative Commons iCommons comprenant les mÃªmes Options du Contrat
     que le prÃ©sent Contrat (par exemple PaternitÃ© - Pas d'Utilisation
     Commerciale - Partage Des Conditions Initiales A l'Identique 2.0
     Japon). L'Acceptant doit inclure une copie ou l'adresse Internet
     (Identifiant Uniforme de Ressource) du prÃ©sent Contrat, ou d'un
     autre Contrat tel que dÃ©crit Ã  la phrase prÃ©cÃ©dente, Ã  toute
     reproduction ou enregistrement de l'Oeuvre dite DÃ©rivÃ©e que
     l'Acceptant distribue, reprÃ©sente ou communique au public y
     compris par voie numÃ©rique. L'Acceptant ne peut pas offrir ou
     imposer de conditions d'utilisation sur l'Oeuvre dite DÃ©rivÃ©e qui
     altÃ¨rent ou restreignent les termes du prÃ©sent Contrat ou
     l'exercice des droits qui y sont accordÃ©s au bÃ©nÃ©ficiaire, et doit
     conserver intactes toutes les informations qui renvoient Ã  ce
     Contrat et Ã  l'avertissement sur les garanties. L'Acceptant ne
     peut pas reproduire, distribuer, reprÃ©senter ou communiquer au
     public y compris par voie numÃ©rique l'Oeuvre dite DÃ©rivÃ©e en
     utilisant une mesure technique de contrÃ´le d'accÃ¨s ou de contrÃ´le
     d'utilisation qui serait contradictoire avec les termes de cet
     Accord contractuel. Les mentions ci-dessus s'appliquent Ã  l'Oeuvre
     dite DÃ©rivÃ©e telle qu'incorporÃ©e dans une Oeuvre dite Collective,
     mais, en dehors de l'Oeuvre dite DÃ©rivÃ©e en elle-mÃªme, ne
     soumettent pas l'Oeuvre Collective, aux termes du prÃ©sent Contrat.
     Si l'Acceptant reproduit, distribue, reprÃ©sente ou communique au
     public, y compris par voie numÃ©rique, l'Oeuvre ou toute Oeuvre
     dite DÃ©rivÃ©e ou toute Oeuvre dite Collective, il doit conserver
     intactes toutes les informations sur le rÃ©gime des droits et en
     attribuer la paternitÃ© Ã  l'Auteur Original, de maniÃ¨re raisonnable
     au regard au mÃ©dium ou au moyen utilisÃ©. Il doit communiquer le
     nom de l'Auteur Original ou son Ã©ventuel pseudonyme s'il est
     indiquÃ© ; le titre de l'Oeuvre Originale s'il est indiquÃ© ; dans
     la mesure du possible, l'adresse Internet ou Identifiant Uniforme
     de Ressource (URI), s'il existe, spÃ©cifiÃ© par l'Offrant comme
     associÃ© Ã  l'Oeuvre, Ã  moins que cette adresse ne renvoie pas aux
     informations lÃ©gales (paternitÃ© et conditions d'utilisation de
     l'Oeuvre). Dans le cas d'une Oeuvre dite DÃ©rivÃ©e, il doit indiquer
     les Ã©lÃ©ments identifiant l'utilisation l'Oeuvre dans l'Oeuvre dite
     DÃ©rivÃ©e par exemple Â« Traduction anglaise de l'Oeuvre par l'Auteur
     Original Â» ou Â« ScÃ©nario basÃ© sur l'Oeuvre par l'Auteur Original
     Â». Ces obligations d'attribution de paternitÃ© doivent Ãªtre
     exÃ©cutÃ©es de maniÃ¨re raisonnable. Cependant, dans le cas d'une
     Oeuvre dite DÃ©rivÃ©e ou d'une Oeuvre dite Collective, ces
     informations doivent, au minimum, apparaÃ®tre Ã  la place et de
     maniÃ¨re aussi visible que celles Ã  laquelle apparaissent les
     informations de mÃªme nature.  Dans le cas oÃ¹ une utilisation de
     l'Oeuvre serait soumise Ã  un rÃ©gime lÃ©gal de gestion collective
     obligatoire, l'Offrant se rÃ©serve le droit exclusif de collecter
     ces redevances par l'intermÃ©diaire de la sociÃ©tÃ© de perception et
     de rÃ©partition des droits compÃ©tente. Sont notamment concernÃ©s la
     radiodiffusion et la communication dans un lieu public de
     phonogrammes publiÃ©s Ã  des fins de commerce, certains cas de
     retransmission par cÃ¢ble et satellite, la copie privÃ©e d'Oeuvres
     fixÃ©es sur phonogrammes ou vidÃ©ogrammes, la reproduction par
     reprographie.
 .
 5. Garantie et exonÃ©ration de responsabilitÃ©
 .
     En mettant l'Oeuvre Ã  la disposition du public selon les termes de
         ce Contrat, l'Offrant dÃ©clare de bonne foi qu'Ã  sa
         connaissance et dans les limites d'une enquÃªte raisonnable :
         L'Offrant a obtenu tous les droits sur l'Oeuvre nÃ©cessaires
         pour pouvoir autoriser l'exercice des droits accordÃ©s par le
         prÃ©sent Contrat, et permettre la jouissance paisible et
         l'exercice licite de ces droits, ceci sans que l'Acceptant
         n'ait aucune obligation de verser de rÃ©munÃ©ration ou tout
         autre paiement ou droits, dans la limite des mÃ©canismes de
         gestion collective obligatoire applicables dÃ©crits Ã  l'article
         4(e); L'Oeuvre n'est constitutive ni d'une violation des
         droits de tiers, notamment du droit de la propriÃ©tÃ© littÃ©raire
         et artistique, du droit des marques, du droit de
         l'information, du droit civil ou de tout autre droit, ni de
         diffamation, de violation de la vie privÃ©e ou de tout autre
         prÃ©judice dÃ©lictuel Ã  l'Ã©gard de toute tierce partie.  A
         l'exception des situations expressÃ©ment mentionnÃ©es dans le
         prÃ©sent Contrat ou dans un autre accord Ã©crit, ou exigÃ©es par
         la loi applicable, l'Oeuvre est mise Ã  disposition en l'Ã©tat
         sans garantie d'aucune sorte, qu'elle soit expresse ou tacite,
         y compris Ã  l'Ã©gard du contenu ou de l'exactitude de l'Oeuvre.
 .
 6. Limitation de responsabilitÃ©. A l'exception des garanties d'ordre
 public imposÃ©es par la loi applicable et des rÃ©parations imposÃ©es par
 le rÃ©gime de la responsabilitÃ© vis-Ã -vis d'un tiers en raison de la
 violation des garanties prÃ©vues par l'article 5 du prÃ©sent contrat,
 l'Offrant ne sera en aucun cas tenu responsable vis-Ã -vis de
 l'Acceptant, sur la base d'aucune thÃ©orie lÃ©gale ni en raison d'aucun
 prÃ©judice direct, indirect, matÃ©riel ou moral, rÃ©sultant de
 l'exÃ©cution du prÃ©sent Contrat ou de l'utilisation de l'Oeuvre, y
 compris dans l'hypothÃ¨se oÃ¹ l'Offrant avait connaissance de la
 possible existence d'un tel prÃ©judice.
 .
 7. RÃ©siliation
 .
     Tout manquement aux termes du contrat par l'Acceptant entraÃ®ne la
     rÃ©siliation automatique du Contrat et la fin des droits qui en
     dÃ©coulent. Cependant, le contrat conserve ses effets envers les
     personnes physiques ou morales qui ont reÃ§u de la part de
     l'Acceptant, en exÃ©cution du prÃ©sent contrat, la mise Ã 
     disposition d'Oeuvres dites DÃ©rivÃ©es, ou d'Oeuvres dites
     Collectives, ceci tant qu'elles respectent pleinement leurs
     obligations. Les sections 1, 2, 5, 6 et 7 du contrat continuent Ã 
     s'appliquer aprÃ¨s la rÃ©siliation de celui-ci.  Dans les limites
     indiquÃ©es ci-dessus, le prÃ©sent Contrat s'applique pendant toute
     la durÃ©e de protection de l'Oeuvre selon le droit
     applicable. NÃ©anmoins, l'Offrant se rÃ©serve Ã  tout moment le droit
     d'exploiter l'Oeuvre sous des conditions contractuelles
     diffÃ©rentes, ou d'en cesser la diffusion; cependant, le recours Ã 
     cette option ne doit pas conduire Ã  retirer les effets du prÃ©sent
     Contrat (ou de tout contrat qui a Ã©tÃ© ou doit Ãªtre accordÃ© selon
     les termes de ce Contrat), et ce Contrat continuera Ã  s'appliquer
     dans tous ses effets jusqu'Ã  ce que sa rÃ©siliation intervienne
     dans les conditions dÃ©crites ci-dessus.
 .
 8. Divers
 .
     A chaque reproduction ou communication au public par voie
     numÃ©rique de l'Oeuvre ou d'une Oeuvre dite Collective par
     l'Acceptant, l'Offrant propose au bÃ©nÃ©ficiaire une offre de mise Ã 
     disposition de l'Oeuvre dans des termes et conditions identiques Ã 
     ceux accordÃ©s Ã  la partie Acceptante dans le prÃ©sent Contrat.  A
     chaque reproduction ou communication au public par voie numÃ©rique
     d'une Oeuvre dite DÃ©rivÃ©e par l'Acceptant, l'Offrant propose au
     bÃ©nÃ©ficiaire une offre de mise Ã  disposition du bÃ©nÃ©ficiaire de
     l'Oeuvre originale dans des termes et conditions identiques Ã  ceux
     accordÃ©s Ã  la partie Acceptante dans le prÃ©sent Contrat.  La
     nullitÃ© ou l'inapplicabilitÃ© d'une quelconque disposition de ce
     Contrat au regard de la loi applicable n'affecte pas celle des
     autres dispositions qui resteront pleinement valides et
     applicables. Sans action additionnelle par les parties Ã  cet
     accord, lesdites dispositions devront Ãªtre interprÃ©tÃ©es dans la
     mesure minimum nÃ©cessaire Ã  leur validitÃ© et leur applicabilitÃ©.
     Aucune limite, renonciation ou modification des termes ou
     dispositions du prÃ©sent Contrat ne pourra Ãªtre acceptÃ©e sans le
     consentement Ã©crit et signÃ© de la partie compÃ©tente.  Ce Contrat
     constitue le seul accord entre les parties Ã  propos de l'Oeuvre
     mise ici Ã  disposition. Il n'existe aucun Ã©lÃ©ment annexe, accord
     supplÃ©mentaire ou mandat portant sur cette Oeuvre en dehors des
     Ã©lÃ©ments mentionnÃ©s ici. L'Offrant ne sera tenu par aucune
     disposition supplÃ©mentaire qui pourrait apparaÃ®tre dans une
     quelconque communication en provenance de l'Acceptant. Ce Contrat
     ne peut Ãªtre modifiÃ© sans l'accord mutuel Ã©crit de l'Offrant et de
     l'Acceptant.  Le droit applicable est le droit franÃ§ais.
 .
 Creative Commons n'est pas partie Ã  ce Contrat et n'offre aucune forme
 de garantie relative Ã  l'Oeuvre. Creative Commons dÃ©cline toute
 responsabilitÃ© Ã  l'Ã©gard de l'Acceptant ou de toute autre partie, quel
 que soit le fondement lÃ©gal de cette responsabilitÃ© et quel que soit
 le prÃ©judice subi, direct, indirect, matÃ©riel ou moral, qui
 surviendrait en rapport avec le prÃ©sent Contrat. Cependant, si
 Creative Commons s'est expressÃ©ment identifiÃ© comme Offrant pour
 mettre une Oeuvre Ã  disposition selon les termes de ce Contrat,
 Creative Commons jouira de tous les droits et obligations d'un
 Offrant.
 .
 A l'exception des fins limitÃ©es Ã  informer le public que l'Oeuvre est
 mise Ã  disposition sous CPCC, aucune des parties n'utilisera la marque
 Â« Creative Commons Â» ou toute autre indication ou logo affÃ©rent sans
 le consentement prÃ©alable Ã©crit de Creative Commons. Toute utilisation
 autorisÃ©e devra Ãªtre effectuÃ©e en conformitÃ© avec les lignes
 directrices de Creative Commons Ã  jour au moment de l'utilisation,
 telles qu'elles sont disponibles sur son site Internet ou sur simple
 demande.
 .
 Creative Commons peut Ãªtre contactÃ© Ã  https://creativecommons.org/.
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Architecture
============

pikepdf uses `pybind11 <https://github.com/pybind/pybind11>`_ to bind the
C++ interface of QPDF. pybind11 was selected after evaluating Cython, CFFI and
SWIG as possible binding solutions.

In addition to bindings pikepdf includes support code written in a mix of C++
and Python, mainly to present a clean Pythonic interface to C++ and implement
higher level functionality.

Internals
---------

Internally the package presents a module named ``pikepdf`` from which objects
can be imported. The C++ extension module is currently named ``pikepdf._qpdf``.
Users of ``pikepdf`` should not directly access ``_qpdf`` since it is an
internal interface.

Thread safety
-------------

Because of the global interpreter lock (GIL), it is safe to read pikepdf
objects across Python threads. Also because of the GIL, there may not be much
performance gain from doing so.

If one or more threads will be modifying pikepdf objects, you will have to
coordinate read and write access with a :class:`threading.Lock`.

It is not currently possible to pickle pikepdf objects or marshall them across
process boundaries (as would be required to use pikepdf in
:mod:`multiprocessing`). If this were implemented, it would not be much more
efficient than saving a full PDF and sending it to another process.
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.. _changelog:

Changelog
#########

pikepdf releases use the `semantic versioning <http://semver.org>`_ policy.

The pikepdf API (as provided by ``import pikepdf``) is quite stable and is in production use.

Note that the C++ extension module ``pikepdf._qpdf`` is a private interface within pikepdf that applications should not use directly.

v1.0.5
======

* Fixed an issue where an invalid date in XMP metadata would cause an exception when updating DocumentInfo. For now, we warn that some DocumentInfo is not convertible. (In the future, we should also check if the XMP date is valid, because it probably is not.)

* Rebuilt the binary wheels with libqpdf 8.3.0. libqpdf 8.2.1 is still supported.

v1.0.4
======

* Updates to tests/resources (provenance of one test file, replaced another test file with a synthetic one)

v1.0.3
======

* Fixed regression on negative indexing of pages.

v1.0.2
======

* Fixed an issue where invalid values such as out of range years (e.g. 0) in DocumentInfo would raise exceptions when using DocumentInfo to populate XMP metadata with ``.load_from_docinfo``.

v1.0.1
======

* Fixed an exception with handling metadata that contains the invalid XML entity ``&#0;`` (an escaped NUL)

v1.0.0
======

* Changed version to 1.0.

v0.10.2
=======

Fixes
-----

* Fixed segfault when overwriting the pikepdf file that is currently open on Linux.

* Fixed removal of an attribute metadata value when values were present on the same node.

v0.10.1
=======

Fixes
-----

* Avoid canonical XML since it is apparently too strict for XMP.

v0.10.0
=======

Fixes
-----

* Fixed several issues related to generating XMP metadata that passed veraPDF validation.

* Fixed a random test suite failure for very large negative integers.

* The lxml library is now required.

v0.9.2
======

Fixes
-----

* Added all of the commonly used XML namespaces to XMP metadata handling, so we are less likely to name something 'ns1', etc.

* Skip a test that fails on Windows.

* Fixed build errors in documentation.

v0.9.1
======

Fixes
-----

* Fix ``Object.write()`` accepting positional arguments it wouldn't use

* Fix handling of XMP data with timezones (or missing timezone information) in a few cases

* Fix generation of XMP with invalid XML characters if the invalid characters were inside a non-scalar object

v0.9.0
======

Updates
-------

* New API to access and edit PDF metadata and make consistent edits to the new and old style of PDF metadata.

* 32-bit binary wheels are now available for Windows

* PDFs can now be saved in QPDF's "qdf" mode

* The Python package defusedxml is now required

* The Python package python-xmp-toolkit and its dependency libexempi are suggested for testing, but not required

Fixes
-----

* Fixed handling of filenames that contain multibyte characters on non-UTF-8 systems

Breaking
--------

* The ``Pdf.metadata`` property was removed, and replaced with the new metadata API

* ``Pdf.attach()`` has been removed, because the interface as implemented had no way to deal with existing attachments.

v0.3.7
======

* Add API for inline images to unparse themselves

v0.3.6
======

* Performance of reading files from memory improved to avoid unnecessary copies.

* It is finally possible to use ``for key in pdfobj`` to iterate contents of PDF Dictionary, Stream and Array objects. Generally these objects behave more like Python containers should now.

* Package API declared beta.

v0.3.5
======

Breaking
--------

* ``Pdf.save(...stream_data_mode=...)`` has been dropped in favor of the newer ``compress_streams=`` and ``stream_decode_level`` parameters.

Fixes
-----

* A use-after-free memory error that caused occasional segfaults and "QPDFFakeName" errors when opening from stream objects has been resolved.

v0.3.4
======

Updates
-------

* pybind11 vendoring has ended now that v2.2.4 has been released

v0.3.3
======

Breaking
--------

* libqpdf 8.2.1 is now required

Updates
-------

* Improved support for working with JPEG2000 images in PDFs
* Added progress callback for saving files, ``Pdf.save(..., progress=)``
* Updated pybind11 subtree

Fixes
-----

* ``del obj.AttributeName`` was not implemented. The attribute interface is now consistent
* Deleting named attributes now defers to the attribute dictionary for Stream objects, as get/set do
* Fixed handling of JPEG2000 images where metadata must be retrieved from the file

v0.3.2
======

Updates
-------

* Added support for direct image extraction of CMYK and grayscale JPEGs, where previously only RGB (internally YUV) was supported
* ``Array()`` now creates an empty array properly
* The syntax ``Name.Foo in Dictionary()``, e.g. ``Name.XObject in page.Resources``, now works

v0.3.1
======

Breaking
--------

* ``pikepdf.open`` now validates its keyword arguments properly, potentially breaking code that passed invalid arguments
* libqpdf 8.1.0 is now required - libqpdf 8.1.0 API is now used for creating Unicode strings
* If a non-existent file is opened with ``pikepdf.open``, a ``FileNotFoundError`` is raised instead of a generic error
* We are now *temporarily* vendoring a copy of pybind11 since its master branch contains unreleased and important fixes for Python 3.7.

Updates
-------

* The syntax ``Name.Thing`` (e.g. ``Name.DecodeParms``) is now supported as equivalent to ``Name('/Thing')`` and is the recommended way to refer names within a PDF
* New API ``Pdf.remove_unneeded_resources()`` which removes objects from each page's resource dictionary that are not used in the page. This can be used to create smaller files.

Fixes
-----

* Fixed an error parsing inline images that have masks
* Fixed several instances of catching C++ exceptions by value instead of by reference

v0.3.0
======

Breaking
--------

* Modified ``Object.write`` method signature to require ``filter`` and ``decode_parms`` as keyword arguments
* Implement automatic type conversion from the PDF Null type to ``None``
* Removed ``Object.unparse_resolved`` in favor of ``Object.unparse(resolved=True)``
* libqpdf 8.0.2 is now required at minimum

Updates
-------

* Improved IPython/Jupyter interface to directly export temporary PDFs
* Updated to qpdf 8.1.0 in wheels
* Added Python 3.7 support for Windows
* Added a number of missing options from QPDF to ``Pdf.open`` and ``Pdf.save``
* Added ability to delete a slice of pages
* Began using Jupyter notebooks for documentation

v0.2.2
======

* Added Python 3.7 support to build and test (not yet available for Windows, due to lack of availability on Appveyor)
* Removed setter API from ``PdfImage`` because it never worked anyway
* Improved handling of ``PdfImage`` with trivial palettes

v0.2.1
======

* ``Object.check_owner`` renamed to ``Object.is_owned_by``
* ``Object.objgen`` and ``Object.get_object_id`` are now public functions
* Major internal reorganization with ``pikepdf.models`` becoming the submodule that holds support code to ease access to PDF objects as opposed to wrapping QPDF.

v0.2.0
======

* Implemented automatic type conversion for ``int``, ``bool`` and ``Decimal``, eliminating the ``pikepdf.{Integer,Boolean,Real}`` types. Removed a lot of associated numerical code.

Everything before v0.2.0 can be considered too old to document.
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pikepdf Documentation
=====================

.. figure:: /images/pike.jpg
   :align: right
   :alt: A northern pike
   :figwidth: 30%

   A northern pike, or *esox lucius*. [#img1]_

**pikepdf** is a Python library allowing creation, manipulation and repair of
PDFs. It provides a Pythonic wrapper around the C++ PDF content transformation
library, `QPDF <https://github.com/qpdf/qpdf>`_.

Python + QPDF = "py" + "qpdf" = "pyqpdf", which looks like a dyslexia test and
is no fun to type. But say "pyqpdf" out loud, and it sounds like "pikepdf".

At a glance
-----------

pikepdf is a library intended developers who want to create, manipulate, parse,
repair, and abuse the PDF format. It supports reading and write PDFs, including
creating from scratch. Thanks to QPDF, it supports linearizing PDFs and access
to encrypted PDFs.

.. code-block:: python

   # Rotate all pages in a file by 180 degrees
   import pikepdf
   my_pdf = pikepdf.Pdf.open('test.pdf')
   for page in my_pdf.pages:
      page.Rotate = 180
   my_pdf.save('test-rotated.pdf')

It is a low level library that requires knowledge of PDF internals and some
familiarity with the PDF specification [#pdfrm]_.

pikepdf would help you build apps that do things like:

.. figure:: /images/pike-cartoon.png
   :align: right
   :alt: A cartoon sketch of a pike
   :figwidth: 30%

   Pike fish are tough, hard-fighting, aggressive predators. [#img3]_

* :ref:`Copy pages <copyother>` from one PDF into another
* :ref:`Split <splitpdf>` and :ref:`merge <mergepdf>` PDFs
* Extract content from a PDF such as text or :ref:`images <extract_image>`
* Replace content, such as :ref:`replacing an image <replace_image>` without
  altering the rest of the file
* Repair, reformat or :meth:`linearize <pikepdf.Pdf.save>` PDFs
* Change the size of pages and reposition content
* Optimize PDFs similar to Acrobat's features by downsampling images,
  deduplicating
* Calculate how much to charge for a scanning project based on the materials
  scanned
* Alter a PDF to meet a target specification such as PDF/A or PDF/X
* Add or modify PDF :ref:`metadata <accessmetadata>`
* Create well-formed but invalid PDFs for testing purposes

What it cannot do:

.. figure:: /images/pikemen.jpg
   :align: right
   :alt: A square of pikemen, carrying pikes
   :figwidth: 30%

   Pikemen bracing for a calvary charge, carrying pikes. [#img2]_

* Rasterize PDF pages for display (that is, produce an image that shows what
  a PDF page looks like at a particular resolution/zoom level) – use
  Ghostscript instead
* Convert from PDF to other similar paper capture formats like epub, XPS, DjVu,
  Postscript – use MuPDF or PyMuPDF
* Print to paper

If you only want to generate PDFs and not read or modify them, consider
reportlab (a "write-only" PDF generator).

Requirements
~~~~~~~~~~~~

pikepdf currently requires **Python 3.5+**. As this is a new library there are
no plans to support Python 2.7 or older versions in the 3.x family, but pull
requests to backport would be considered.

Similar libraries
~~~~~~~~~~~~~~~~~

Unlike similar Python libraries such as PyPDF2 and pdfrw, pikepdf is not pure
Python. Both were designed prior to Python wheels which has made Python
extension libraries much easier to work with. By leveraging the existing mature
code base of QPDF, despite being new, pikepdf is already more capable than both
in many respects – for example, it can read compress object streams, repair
damaged PDFs in many cases, and linearize PDFs. Unlike those libraries, it's not
pure Python: it is impure and proud of it.

In use
~~~~~~

pikepdf is used by the same author's `OCRmyPDF
<https://github.com/jbarlow83/OCRmyPDF>`_ to inspect input PDFs, graft the
generated OCR layers on to page content, and output PDFs. Its code contains main
practical examples, particular in ``pdfinfo.py``, ``_weave.py``, and
``optimize.py``. pikepdf is also used in the test suite.
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.. [#img3] `CC0 iamge <https://pixabay.com/en/pike-fish-predator-shchuchin-2612354/>`_.
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pikepdf Object Model
********************

This section covers the object model pikepdf uses in more detail.

A :class:`pikepdf.Object` is a Python wrapper around a C++ ``QPDFObjectHandle``
which, as the name suggests, is a handle (or pointer) to a data structure in
memory, or possibly a reference to data that exists in a file. Importantly, an
object can be a scalar quantity (like a string) or a compound quantity (like a
list or dict, that contains other objects). The fact that the C++ class involved
here is an object *handle* is an implementation detail; it shouldn't matter for
a pikepdf user.

The simplest types in PDFs are directly represented as Python types: ``int``,
``bool``, and ``None`` stand for PDF integers, booleans and the "null".
:class:`~decimal.Decimal` is used for floating point numbers in PDFs. If a
value in a PDF is assigned to a Python ``float``, pikepdf will convert it to
``Decimal``.

Types that are not directly convertible to Python are represented as
:class:`pikepdf.Object`, a compound object that offers a superset of methods,
some work only if the underlying type is suitable. You can use the EAFP
idiom or ``isinstance`` to determine the type more precisely. This partly
reflects the fact that the PDF specification allows many data fields to be
one of several types.

For convenience, the ``repr()`` of a ``pikepdf.Object`` will display a
Python expression that replicates the existing object (when possible), so it
will say:

.. code-block:: python

    >>> catalog_name = pdf.root.Type
    pikepdf.Name("/Catalog")
    >>> isinstance(catalog_name, pikepdf.Name)
    True
    >>> isinstance(catalog_name, pikepdf.Object)
    True


Making PDF objects
==================

You may construct a new object with one of the classes:

*   :class:`pikepdf.Array`
*   :class:`pikepdf.Dictionary`
*   :class:`pikepdf.Name` - the type used for keys in PDF Dictionary objects
*   :class:`pikepdf.String` - a text string
    (treated as ``bytes`` and ``str`` depending on context)

These may be thought of as subclasses of ``pikepdf.Object``. (Internally they
**are** ``pikepdf.Object``.)

There are a few other classes for special PDF objects that don't
map to Python as neatly.

*   ``pikepdf.Operator`` - a special object involved in processing content
    streams
*   ``pikepdf.Stream`` - a special object similar to a ``Dictionary`` with
    binary data attached
*   ``pikepdf.InlineImage`` - an image that is embedded in content streams

The great news is that it's often unnecessary to construct ``pikepdf.Object``
objects when working with pikepdf. Python types are transparently *converted* to
the appropriate pikepdf object when passed to pikepdf APIs – when possible.
However, pikepdf sends ``pikepdf.Object`` types back to Python on return calls,
in most cases, because pikepdf needs to keep track of objects that came from
PDFs originally.
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pikepdf API
***********

Primary objects
===============

.. autoclass:: pikepdf.Pdf
    :members:

.. autofunction:: pikepdf.open

.. autoclass:: pikepdf.ObjectStreamMode

    Options for saving object streams within PDFs, which are more a compact
    way of saving certains types of data that was added in PDF 1.5. All
    modern PDF viewers support object streams, but some third party tools
    and libraries cannot read them.

    .. attribute:: disable

        Disable the use of object streams. If any object streams exist in the
        file, remove them when the file is saved.

    .. attribute:: preserve

        Preserve any existing object streams in the original file. This is
        the default behavior.

    .. attribute:: generate

        Generate object streams.

.. autoclass:: pikepdf.StreamDecodeLevel

    .. attribute:: none

        Do not attempt to apply any filters. Streams
        remain as they appear in the original file. Note that
        uncompressed streams may still be compressed on output. You can
        disable that by calling setCompressStreams(false).

    .. attribute:: generalized

        This is the default. libqpdf will apply
        LZWDecode, ASCII85Decode, ASCIIHexDecode, and FlateDecode
        filters on the input. When combined with
        setCompressStreams(true), which the default, the effect of this
        is that streams filtered with these older and less efficient
        filters will be recompressed with the Flate filter. As a
        special case, if a stream is already compressed with
        FlateDecode and setCompressStreams is enabled, the original
        compressed data will be preserved.

    .. attribute:: specialized

        In addition to uncompressing the
        generalized compression formats, supported non-lossy
        compression will also be be decoded. At present, this includes
        the RunLengthDecode filter.

    .. attribute:: all

        In addition to generalized and non-lossy
        specialized filters, supported lossy compression filters will
        be applied. At present, this includes DCTDecode (JPEG)
        compression. Note that compressing the resulting data with
        DCTDecode again will accumulate loss, so avoid multiple
        compression and decompression cycles. This is mostly useful for
        retrieving image data.

.. autoexception:: pikepdf.PdfError

.. autoexception:: pikepdf.PasswordError

Object construction
===================

.. autoclass:: pikepdf.Object
    :members:

.. autoclass:: pikepdf.Name
    :members: __new__

.. autoclass:: pikepdf.String
    :members: __new__

.. autoclass:: pikepdf.Array
    :members: __new__

.. autoclass:: pikepdf.Dictionary
    :members: __new__

.. autoclass:: pikepdf.Stream
    :members: __new__

.. autoclass:: pikepdf.Operator
    :members:

Support models
==============

.. autofunction:: pikepdf.parse_content_stream

.. autoclass:: pikepdf.PdfMatrix
    :members:

    .. attribute:: a

    .. attribute:: b

    .. attribute:: c

    .. attribute:: d

    .. attribute:: e

    .. attribute:: f

        Return one of the six "active values" of the matrix.

.. autoclass:: pikepdf.PdfImage
    :members:

.. autoclass:: pikepdf.PdfInlineImage
    :members:

.. autoclass:: pikepdf.models.PdfMetadata
    :members:
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Resources
=========

* `QPDF Manual`_

* `PDF 1.7`_ ISO Specification PDF 32000-1:2008

* `Adobe extensions`_ to the PDF specification

.. _QPDF Manual: http://qpdf.sourceforge.net/files/qpdf-manual.html

.. _PDF 1.7: https://www.adobe.com/content/dam/acom/en/devnet/pdf/pdfs/PDF32000_2008.pdf

.. _Adobe extensions: https://www.adobe.com/devnet/pdf/pdf_reference.html
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.. _metadata:

PDF Metadata
============

The primary metadata in a PDF is stored in an XMP (Extensible Metadata
Platform) Metadata stream, where XMP is a metadata specification in XML format.
For full information on XMP, see Adobe's `XMP Developer Center
<https://www.adobe.com/devnet/xmp.html>`_. It supercedes the older Document Info
dictionaries, which are removed in the PDF 2.0 specification. The XMP data entry
is optional and does not appear in all PDFs.

The `XMP Specification`_ also provides useful information.

pikepdf provides an interface to simplify viewing and making minor edits to XMP.
In particular, compound quantities may be read, but only scalar quantities can
be modified.

For more complex changes consider using the ``python-xmp-toolkit`` library and
its libexempi dependency; but note that it is not capable of synchronizing
changes to the older DocumentInfo metadata.

.. _XMP Specification: https://wwwimages2.adobe.com/content/dam/acom/en/devnet/xmp/pdfs/XMP%20SDK%20Release%20cc-2016-08/XMPSpecificationPart1.pdf

.. _accessmetadata:

Accessing metadata
------------------

The XMP metadata stream is attached the PDF's root object, but to simplify
management of this, use :meth:`pikepdf.Pdf.open_metadata`. The returned
:class:`pikepdf.models.PdfMetadata` object may be used for reading, or entered
with a ``with`` block to modify and commit changes. If you use this interface,
pikepdf will synchronize changes to new and old metadata.

A PDF must still be saved after metadata is changed.

.. ipython::

  In [1]: pdf = pikepdf.open('../tests/resources/sandwich.pdf')

  In [2]: meta = pdf.open_metadata()

  In [3]: meta['xmp:CreatorTool']
  Out[3]: 'ocrmypdf 5.3.3 / Tesseract OCR-PDF 3.05.01'

If no XMP metadata exists, an empty XMP metadata container will be created.

Open metadata in a ``with`` block to open it for editing. When the block is
exited, changes are committed (updating XMP and the Document Info dictionary)
and attached to the PDF object. The PDF must still be saved. If an exception
occurs in the block, changes are discarded.

.. ipython::

  In [4]: with pdf.open_metadata() as meta:
     ...:     meta['dc:title'] = "Let's change the title"
     ...:

The list of available metadata fields may be found in the `XMP Specification`_.

Checking PDF/A conformance
--------------------------

The metadata interface can also test if a file **claims** to be conformant
to the PDF/A specification.

.. ipython::

  In [9]: pdf = pikepdf.open('../tests/resources/veraPDF test suite 6-2-10-t02-pass-a.pdf')

  In [10]: meta = pdf.open_metadata()

  In [11]: meta.pdfa_status
  Out[11]: '1B'

.. note::

  Note that this property merely *tests* if the file claims to be conformant to
  the PDF/A standard. Use a tool such as veraPDF to verify conformance.

The Document Info dictionary
----------------------------

The Document Info block is an older, now deprecated object in which metadata
may be stored. The Document Info is not attached to the /Root object.
It may be accessed using the ``.docinfo`` property. If no Document Info exists,
touching the ``.docinfo`` will properly initialize an empty one.

Here is an example of a Document Info block.

.. ipython::

  In [12]: pdf = pikepdf.open('../tests/resources/sandwich.pdf')

  In [12]: pdf.docinfo
  Out[12]:
  pikepdf.Dictionary({
    "/CreationDate": "D:20170911132748-07'00'",
    "/Creator": "ocrmypdf 5.3.3 / Tesseract OCR-PDF 3.05.01",
    "/ModDate": "D:20170911132748-07'00'",
    "/Producer": "GPL Ghostscript 9.21"
  })

It is permitted in pikepdf to directly interact with Document Info as with
other PDF dictionaries. However, it is better to use ``.open_metadata()``
because that interface will apply changes to both XMP and Document Info in a
consistent manner.

You may copy from data from a Document Info object in the current PDF or another
PDF into XMP metadata using :meth:`~pikepdf.models.PdfMetadata.load_from_docinfo`.
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Examining a page
================

Pages are dictionaries
----------------------

In PDFs, the main data structure is the **dictionary**, a key-value data
structure much like a Python ``dict`` or ``attrdict``. The major difference is
that the keys can only be **names**, while values can be any type, including
other dictionaries.

PDF dictionaries are represented as :class:`pikepdf.Dictionary`, and names
are of type :class:`pikepdf.Name`. A page is just another dictionary, with a
few required fields that give it special status as a page.

A :class:`pikepdf.Name` that is, usually, an ASCII-encoded string beginning with
"/" followed by a capital letter.

.. ipython::

    In [1]: from pikepdf import Pdf

    In [1]: example = Pdf.open('../tests/resources/congress.pdf')

    In [1]: page1 = example.pages[0]

    In [1]: page1

Item and attribute notation
---------------------------

Dictionary keys may be looked up using keys (``page1['/MediaBox']``) or
attributes (``page1.MediaBox``). The two conventions are equivalent.

.. ipython::

    In [1]: page1.MediaBox

    In [1]: page1['/MediaBox']

By convention, pikepdf uses attribute notation for keys in the PDF
specification and item notation for internal names within a PDF. For example

.. ipython::
    :verbatim:

    In [1]: page1.Resources.XObject['/Im0']

Here ``'/Im0'`` is an arbitrary name generated by the program that produced this
PDF, rather than a name in the specification like ``Resources`` and ``XObject``.
Item notation here would be quite cumbersome:
``['/Resources']['/XObject]['/Im0']`` (not recommended).

Attribute notation is convenient, but not robust if elements are missing. For
elements that are not always present, you can use ``.get()``, which behaves like
``dict.get()`` in core Python.  A library such as `glom
<https://github.com/mahmoud/glom>`_ might help when working with complex
structured data that is not always present.

repr() output
-------------

Returning to the page's output:

.. ipython::

    In [1]: page1

The angle brackets in the output indicate that this object cannot be
constructed with a Python expression because it contains a reference. When
angle brackets are omitted from the ``repr()`` of a pikepdf object, then the
object can be replicated with a Python expression, such as
``eval(repr(x)) == x``.

In Jupyter and IPython, pikepdf will instead attempt to display a preview of
the PDF page. An explicit ``repr(page)`` will show the text representation.

This page's MediaBox is a direct object. The MediaBox describes
the size of the page in PDF coordinates (1/72 inch multiplied by the value of
the page's ``/UserUnit``, if present).

.. ipython::

  In [1]: import pikepdf

  In [1]: page1.MediaBox

  In [1]: pikepdf.Array([ 0, 0, 200, 304 ])

The page's ``/Contents`` key contains instructions for drawing the page content.
Also attached to this page is a ``/Resources`` dictionary, which contains a
single XObject image. The image is compressed with the ``/DCTDecode`` filter,
meaning it is encoded with the :abbr:`DCT (discrete cosine transform)`, so it is
a JPEG. [#]_

.. [#] Without the JFIF header.


Viewing images
--------------

pikepdf provides a helper class :class:`~pikepdf.PdfImage` for manipulating
PDF images.

.. ipython::

    In [1]: from pikepdf import PdfImage

    In [1]: pdfimage = PdfImage(page1.Resources.XObject['/Im0'])

    In [1]: pdfimage
    Out[1]:

In Jupyter (or IPython with a suitable configuration) the image will be
displayed.

|im0|

.. |im0| image:: /images/congress_im0.jpg
  :width: 2in

You can also inspect the properties of the image. The parameters are similar
to Pillow's.

.. ipython::

    In [1]: pdfimage.colorspace

    In [1]: pdfimage.width, pdfimage.height

.. note::

    ``.width`` and ``.height`` are the resolution of the image in pixels, not
    the size of the image in page coordinates.

.. _extract_image:

Extracting images
-----------------

Extracting images is straightforward. :meth:`~pikepdf.PdfImage.extract_to` will
extract images to streams, such as an open file. Where possible, ``extract_to``
writes compressed data directly to the stream without transcoding. The return
value is the file extension that was extracted.

.. ipython::
    :verbatim:

    In [1]: pdfimage.extract_to(stream=open('file.jpg', 'w'))

You can also retrieve the image as a Pillow image:

.. ipython::
    :verbatim:

    In [1]: pdfimage.as_pil_image()

.. note::

    This simple example PDF displays a single full page image. Some PDF creators
    will paint a page using multiple images, and features such as layers,
    transparency and image masks. Accessing the first image on a page is like an
    HTML parser that scans for the first ``<img src="">`` tag it finds. A lot
    more could be happening. There can be multiple images drawn multiple times
    on a page, vector art, overdrawing, masking, and transparency. A set of
    resources can be grouped together in a "Form XObject" (not to be confused
    with a PDF Form), and drawn at all once. Images can be referenced by
    multiple pages.

.. _replace_image:

Replacing an image
------------------

See ``test_image_access.py::test_image_replace``.










./usr/share/doc/python3-pikepdf/html/_sources/tutorial/pages.rst.txt


Manipulating pages
------------------

pikepdf presents the pages in a PDF through the :attr:`pikepdf.Pdf.pages`
property, which follows the ``list`` protocol. As such page numbers begin at 0.

Since one of the most things people want to do is split and merge PDF pages,
we'll by exploring that.

Let’s look at a simple PDF that contains four pages.

.. ipython::

    In [1]: from pikepdf import Pdf

    In [2]: pdf = Pdf.open('../tests/resources/fourpages.pdf')

How many pages?

.. ipython::

    In [2]: len(pdf.pages)

Thanks to IPython’s rich Python object representations you can view the PDF
while you work on it if you execute this example in a Jupyter notebook. Click
the *View PDF* link below to view the file. **You can view the PDF after each
change you make.** If you’re reading this documentation online or as part of
distribution, you won’t see the rich representation.

.. ipython::
    :verbatim:

    In [1]: pdf
    Out[1]: View PDF

You can also examine individual pages, which we’ll explore in the next
section. Suffice to say that you can access pages by indexing them and
slicing them.

.. ipython::

    In [1]: pdf.pages[-1].MediaBox

Reversing the order of pages
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Suppose the file was scanned backwards. We can easily reverse it in
place - maybe it was scanned backwards, a common problem with automatic
document scanners.

.. ipython::

    In [1]: pdf.pages.reverse()

.. ipython::

    In [1]: pdf

Pretty nice, isn’t it? Of course, the pages in this file are in correct
order, so let’s put them back.

.. ipython::

    In [1]: pdf.pages.reverse()

Deleting pages
~~~~~~~~~~~~~~

Removing and adding pages is easy too.

.. ipython::

    In [1]: del pdf.pages[1:3]  # Remove pages 2-3 labeled "second page" and "third page"

.. ipython::

    In [1]: pdf

We’ve trimmed down the file to its essential first and last page.

.. _copyother:

Copying pages from other PDFs
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Now, let’s add some content from another file. Because ``pdf.pages`` behaves
like a list, we can use ``pages.extend()`` on another file's pages.

.. ipython::

    In [1]: pdf = Pdf.open('../tests/resources/fourpages.pdf')

    In [1]: appendix = Pdf.open('../tests/resources/sandwich.pdf')

    In [2]: pdf.pages.extend(appendix.pages)

We can use ``pages.insert()`` to insert into one of more pages into a specific
position, bumping everything else ahead.

.. ipython::

    In [3]: graph = Pdf.open('../tests/resources/graph.pdf')

    In [4]: pdf.pages.insert(1, graph.pages[0])

    In [5]: len(pdf.pages)

We can also replace specific pages with assignment (or slicing).

.. ipython::

    In [1]: congress = Pdf.open('../tests/resources/congress.pdf')

    In [1]: pdf.pages[2] = congress.pages[0]

Saving changes
~~~~~~~~~~~~~~

Naturally, you can save your changes with :meth:`pikepdf.Pdf.save`.
``filename`` can be a :class:`pathlib.Path`, which we accept everywhere. (Saving
is commented out to avoid upsetting the documentation generator.)

.. ipython::
    :verbatim:

    In [1]: pdf.save('output.pdf')

You may save a file multiple times, and you may continue modifying it after
saving.

.. _splitpdf:

Split a PDF one page PDFs
~~~~~~~~~~~~~~~~~~~~~~~~~

All we need is a new PDF to hold the destination page.

.. ipython::
    :verbatim:

    In [1]: pdf = Pdf.open('../tests/resources/fourpages.pdf')

    In [5]: for n, page in enumerate(pdf.pages):
       ...:     dst = Pdf.new()
       ...:     dst.pages.append(page)
       ...:     dst.save('{:02d}.pdf'.format(n))

.. note::

    This example will transfer data associated with each page, so
    that every page stands on its own. It will *not* transfer some metadata
    associated with the PDF as a whole, such the list of bookmarks.

.. _mergepdf:

Merging a PDF from several files
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

You might be able to guess.

.. ipython::
    :verbatim:

    In [1]: from glob import glob

    In [1]: pdf = Pdf.new()

    In [1]: for file in glob('*.pdf'):
       ...:     src = Pdf.open(file)
       ...:     pdf.pages.extend(src.pages)

    In [1]: pdf.save('merged.pdf')

.. note::

    This code sample does not deduplicate objects. The resulting file may be
    large if the source files have content in common.

Using counting numbers
~~~~~~~~~~~~~~~~~~~~~~

Because PDF pages are usually numbered in counting numbers (1, 2, 3…),
pikepdf provides a convenience accessor ``.p()`` that uses counting
numbers:

.. ipython::
    :verbatim:

    In [1]: pdf.pages.p(1)        # The first page in the document

    In [1]: pdf.pages[0]          # Also the first page in the document

To avoid confusion, the ``.p()`` accessor does not accept Python slices,
and ``.p(0)`` raises an exception. It is also not possible to delete using it.

PDFs may define their own numbering scheme or different numberings for
different sections, such as using Roman numerals for an introductory section.
``.pages`` does not look up this information.

.. note::

    Because of technical limitations in underlying libraries, pikepdf keeps the
    source PDF open when a content is copied from it to another PDF, even when
    all Python variables pointing to the source are removed. If a PDF is being assembled from many sources, then
    all of those sources are held open in memory. This memory can be released
    by saving and re-opening the PDF.

.. warning::

    It's possible to obtain page information through the PDF ``/Root`` object as
    well, but not recommend. The internal consistency of the various ``/Page``
    and ``/Pages`` is not guaranteed when accessed in this manner, and in some
    PDFs the data structure for these is fairly complex. Use the ``.pages``
    interface.
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Working with PDF Streams
========================

A :class:`pikepdf.Stream` object works like a PDF dictionary with some encoded
bytes attached. The dictionary is metadata that describes how the stream is
encoded. PDF can, and regularly does, use a variety of encoding filters. A
stream can be encoded with one or more filters. Images are a type of stream
object.

Most of the interesting content in a PDF (images and content streams) are
inside page objects.

Because the PDF specification unfortunately defines several terms involve the
word stream, let's attempt to clarify:

stream object
  A PDF object that contains binary data and a metadata dictionary to describes
  it, represented as :class:`pikepdf.Stream`. In HTML this is equivalent to
  a ``<img>`` with inline image data.

object stream
  A stream object (not a typo, an object stream really is a type of stream
  object) in a PDF that contains a number of other objects in a
  PDF, grouped together for better compression. In pikepdf there is an option
  to save PDFs with this feature enabled to improve compression. Otherwise,
  this is just a detail about how PDF files are encoded.

content stream
  A stream object that contains some instructions to draw graphics
  and text on a page, or inside a Form XObject. In HTML this is equivalent to
  the HTML file itself. Content streams do not cross pages.

Form XObject
  A group of images, text and drawing commands that can be rendered elsewhere
  in a PDF as a group. This is often used when a group of objects are needed
  at different scales or multiple pages. In HTML this is like an ``<svg>``.

Reading stream objects
----------------------

Fortunately, :meth:`pikepdf.Stream.read_bytes` will apply all filters
and decode the uncompressed bytes, or throw an error if this is not possible.
:meth:`pikepdf.Stream.read_raw_bytes` provides access to the compressed bytes.

For example, we can read the XMP metadata, however it is encoded, from a PDF
with the following:

.. code-block:: python

   >>> xmp = example.root.Metadata.read_bytes()
   >>> type(xmp)
   bytes
   >>> print(xmp.decode())
   <?xpacket begin='' id='W5M0MpCehiHzreSzNTczkc9d'?>
   <?adobe-xap-filters esc="CRLF"?>
   <x:xmpmeta xmlns:x='adobe:ns:meta/' x:xmptk='XMP toolkit 2.9.1-13, framework 1.6'>
   <rdf:RDF xmlns:rdf='http://www.w3.org/1999/02/22-rdf-syntax-ns#' xmlns:iX='http://ns.adobe.com/iX/1.0/'>
   <rdf:Description rdf:about='' xmlns:pdf='http://ns.adobe.com/pdf/1.3/' pdf:Producer='GPL Ghostscript 9.21'/>
   <rdf:Description rdf:about='' xmlns:xmp='http://ns.adobe.com/xap/1.0/'><xmp:ModifyDate>2017-09-11T13:27:48-07:00</xmp:ModifyDate>
   <xmp:CreateDate>2017-09-11T13:27:48-07:00</xmp:CreateDate>
   <xmp:CreatorTool>ocrmypdf 5.3.3 / Tesseract OCR-PDF 3.05.01</xmp:CreatorTool></rdf:Description>
   <rdf:Description rdf:about='' xmlns:xapMM='http://ns.adobe.com/xap/1.0/mm/' xapMM:DocumentID='uuid:39bce560-cf4c-11f2-0000-61a4fb67ccb7'/>
   <rdf:Description rdf:about='' xmlns:dc='http://purl.org/dc/elements/1.1/' dc:format='application/pdf'><dc:title><rdf:Alt><rdf:li xml:lang='x-default'>Untitled</rdf:li></rdf:Alt></dc:title></rdf:Description>
   <rdf:Description rdf:about='' xmlns:pdfaid='http://www.aiim.org/pdfa/ns/id/' pdfaid:part='2' pdfaid:conformance='B'/></rdf:RDF>
   </x:xmpmeta>
   <?xpacket end='w'?>

That lets us see a few facts about this file. It was created by OCRmyPDF
and Tesseract OCR's PDF generator. Ghostscript was used to convert it to
PDF-A (the ``xmlns:pdfaid`` tag).

Of course, it would be far more convenient to use the pikepdf
:ref:`metadata` interface than manual parse this XML object. It just
so happens this is a human readable object found in most PDFs.

Parsing content streams
-----------------------

When a stream object is a content stream, you probably want to parse the
content stream to interpret it.

pikepdf provides a C++ optimized content stream parser.

.. code-block:: python

  >>> pdf = pikepdf.open(input_pdf)
  >>> page = pdf.pages[0]
  >>> for operands, command in parse_content_stream(page):
  >>>     print(command)
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Tutorial
********

**Opening and saving**

In contrast to better known PDF libraries, pikepdf uses a single object to
represent a PDF, whether reading, writing or merging. We have cleverly named
this :class:`pikepdf.Pdf`.

.. code-block:: python

   from pikepdf import Pdf
   new_pdf = Pdf.new()
   sample_pdf = Pdf.open('sample.pdf')
   sample_pdf.save('sample2.pdf')

You may of course use ``from pikepdf import Pdf as ...`` if the short class
name conflicts or ``from pikepdf import Pdf as PDF`` if you prefer uppercase.

:func:`pikepdf.open` is a shorthand for ``Pdf.open``.

The PDF class API follows the example of the widely-used
`Pillow image library <https://pillow.readthedocs.io/en/latest/>`_. For clarity
there is no default constructor since the arguments used for creation and
opening are different. ``Pdf.open()`` also accepts seekable streams as input,
and ``Pdf.save()`` accepts streams as output.

**Topics**

This tutorial begins on the assumption that working with pages - splitting
and merging, saving and loading, is the most basic thing users want to do.
(The ``qpdf`` commandline tool, on which pikepdf is based, also does an
excellent job of file level PDF handling.) What pikepdf does is make qpdf's
powerful API more accessible.

.. toctree::
  :maxdepth: 1

  tutorial/pages
  tutorial/page
  tutorial/streams
  tutorial/metadata
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/*
 * basic.css
 * ~~~~~~~~~
 *
 * Sphinx stylesheet -- basic theme.
 *
 * :copyright: Copyright 2007-2019 by the Sphinx team, see AUTHORS.
 * :license: BSD, see LICENSE for details.
 *
 */

/* -- main layout ----------------------------------------------------------- */

div.clearer {
    clear: both;
}

/* -- relbar ---------------------------------------------------------------- */

div.related {
    width: 100%;
    font-size: 90%;
}

div.related h3 {
    display: none;
}

div.related ul {
    margin: 0;
    padding: 0 0 0 10px;
    list-style: none;
}

div.related li {
    display: inline;
}

div.related li.right {
    float: right;
    margin-right: 5px;
}

/* -- sidebar --------------------------------------------------------------- */

div.sphinxsidebarwrapper {
    padding: 10px 5px 0 10px;
}

div.sphinxsidebar {
    float: left;
    width: 230px;
    margin-left: -100%;
    font-size: 90%;
    word-wrap: break-word;
    overflow-wrap : break-word;
}

div.sphinxsidebar ul {
    list-style: none;
}

div.sphinxsidebar ul ul,
div.sphinxsidebar ul.want-points {
    margin-left: 20px;
    list-style: square;
}

div.sphinxsidebar ul ul {
    margin-top: 0;
    margin-bottom: 0;
}

div.sphinxsidebar form {
    margin-top: 10px;
}

div.sphinxsidebar input {
    border: 1px solid #98dbcc;
    font-family: sans-serif;
    font-size: 1em;
}

div.sphinxsidebar #searchbox form.search {
    overflow: hidden;
}

div.sphinxsidebar #searchbox input[type="text"] {
    float: left;
    width: 80%;
    padding: 0.25em;
    box-sizing: border-box;
}

div.sphinxsidebar #searchbox input[type="submit"] {
    float: left;
    width: 20%;
    border-left: none;
    padding: 0.25em;
    box-sizing: border-box;
}


img {
    border: 0;
    max-width: 100%;
}

/* -- search page ----------------------------------------------------------- */

ul.search {
    margin: 10px 0 0 20px;
    padding: 0;
}

ul.search li {
    padding: 5px 0 5px 20px;
    background-image: url(file.png);
    background-repeat: no-repeat;
    background-position: 0 7px;
}

ul.search li a {
    font-weight: bold;
}

ul.search li div.context {
    color: #888;
    margin: 2px 0 0 30px;
    text-align: left;
}

ul.keywordmatches li.goodmatch a {
    font-weight: bold;
}

/* -- index page ------------------------------------------------------------ */

table.contentstable {
    width: 90%;
    margin-left: auto;
    margin-right: auto;
}

table.contentstable p.biglink {
    line-height: 150%;
}

a.biglink {
    font-size: 1.3em;
}

span.linkdescr {
    font-style: italic;
    padding-top: 5px;
    font-size: 90%;
}

/* -- general index --------------------------------------------------------- */

table.indextable {
    width: 100%;
}

table.indextable td {
    text-align: left;
    vertical-align: top;
}

table.indextable ul {
    margin-top: 0;
    margin-bottom: 0;
    list-style-type: none;
}

table.indextable > tbody > tr > td > ul {
    padding-left: 0em;
}

table.indextable tr.pcap {
    height: 10px;
}

table.indextable tr.cap {
    margin-top: 10px;
    background-color: #f2f2f2;
}

img.toggler {
    margin-right: 3px;
    margin-top: 3px;
    cursor: pointer;
}

div.modindex-jumpbox {
    border-top: 1px solid #ddd;
    border-bottom: 1px solid #ddd;
    margin: 1em 0 1em 0;
    padding: 0.4em;
}

div.genindex-jumpbox {
    border-top: 1px solid #ddd;
    border-bottom: 1px solid #ddd;
    margin: 1em 0 1em 0;
    padding: 0.4em;
}

/* -- domain module index --------------------------------------------------- */

table.modindextable td {
    padding: 2px;
    border-collapse: collapse;
}

/* -- general body styles --------------------------------------------------- */

div.body {
    min-width: 450px;
    max-width: 800px;
}

div.body p, div.body dd, div.body li, div.body blockquote {
    -moz-hyphens: auto;
    -ms-hyphens: auto;
    -webkit-hyphens: auto;
    hyphens: auto;
}

a.headerlink {
    visibility: hidden;
}

h1:hover > a.headerlink,
h2:hover > a.headerlink,
h3:hover > a.headerlink,
h4:hover > a.headerlink,
h5:hover > a.headerlink,
h6:hover > a.headerlink,
dt:hover > a.headerlink,
caption:hover > a.headerlink,
p.caption:hover > a.headerlink,
div.code-block-caption:hover > a.headerlink {
    visibility: visible;
}

div.body p.caption {
    text-align: inherit;
}

div.body td {
    text-align: left;
}

.first {
    margin-top: 0 !important;
}

p.rubric {
    margin-top: 30px;
    font-weight: bold;
}

img.align-left, .figure.align-left, object.align-left {
    clear: left;
    float: left;
    margin-right: 1em;
}

img.align-right, .figure.align-right, object.align-right {
    clear: right;
    float: right;
    margin-left: 1em;
}

img.align-center, .figure.align-center, object.align-center {
  display: block;
  margin-left: auto;
  margin-right: auto;
}

.align-left {
    text-align: left;
}

.align-center {
    text-align: center;
}

.align-right {
    text-align: right;
}

/* -- sidebars -------------------------------------------------------------- */

div.sidebar {
    margin: 0 0 0.5em 1em;
    border: 1px solid #ddb;
    padding: 7px 7px 0 7px;
    background-color: #ffe;
    width: 40%;
    float: right;
}

p.sidebar-title {
    font-weight: bold;
}

/* -- topics ---------------------------------------------------------------- */

div.topic {
    border: 1px solid #ccc;
    padding: 7px 7px 0 7px;
    margin: 10px 0 10px 0;
}

p.topic-title {
    font-size: 1.1em;
    font-weight: bold;
    margin-top: 10px;
}

/* -- admonitions ----------------------------------------------------------- */

div.admonition {
    margin-top: 10px;
    margin-bottom: 10px;
    padding: 7px;
}

div.admonition dt {
    font-weight: bold;
}

div.admonition dl {
    margin-bottom: 0;
}

p.admonition-title {
    margin: 0px 10px 5px 0px;
    font-weight: bold;
}

div.body p.centered {
    text-align: center;
    margin-top: 25px;
}

/* -- tables ---------------------------------------------------------------- */

table.docutils {
    border: 0;
    border-collapse: collapse;
}

table.align-center {
    margin-left: auto;
    margin-right: auto;
}

table caption span.caption-number {
    font-style: italic;
}

table caption span.caption-text {
}

table.docutils td, table.docutils th {
    padding: 1px 8px 1px 5px;
    border-top: 0;
    border-left: 0;
    border-right: 0;
    border-bottom: 1px solid #aaa;
}

table.footnote td, table.footnote th {
    border: 0 !important;
}

th {
    text-align: left;
    padding-right: 5px;
}

table.citation {
    border-left: solid 1px gray;
    margin-left: 1px;
}

table.citation td {
    border-bottom: none;
}

/* -- figures --------------------------------------------------------------- */

div.figure {
    margin: 0.5em;
    padding: 0.5em;
}

div.figure p.caption {
    padding: 0.3em;
}

div.figure p.caption span.caption-number {
    font-style: italic;
}

div.figure p.caption span.caption-text {
}

/* -- field list styles ----------------------------------------------------- */

table.field-list td, table.field-list th {
    border: 0 !important;
}

.field-list ul {
    margin: 0;
    padding-left: 1em;
}

.field-list p {
    margin: 0;
}

.field-name {
    -moz-hyphens: manual;
    -ms-hyphens: manual;
    -webkit-hyphens: manual;
    hyphens: manual;
}

/* -- hlist styles ---------------------------------------------------------- */

table.hlist td {
    vertical-align: top;
}


/* -- other body styles ----------------------------------------------------- */

ol.arabic {
    list-style: decimal;
}

ol.loweralpha {
    list-style: lower-alpha;
}

ol.upperalpha {
    list-style: upper-alpha;
}

ol.lowerroman {
    list-style: lower-roman;
}

ol.upperroman {
    list-style: upper-roman;
}

dl {
    margin-bottom: 15px;
}

dd p {
    margin-top: 0px;
}

dd ul, dd table {
    margin-bottom: 10px;
}

dd {
    margin-top: 3px;
    margin-bottom: 10px;
    margin-left: 30px;
}

dt:target, span.highlighted {
    background-color: #fbe54e;
}

rect.highlighted {
    fill: #fbe54e;
}

dl.glossary dt {
    font-weight: bold;
    font-size: 1.1em;
}

.optional {
    font-size: 1.3em;
}

.sig-paren {
    font-size: larger;
}

.versionmodified {
    font-style: italic;
}

.system-message {
    background-color: #fda;
    padding: 5px;
    border: 3px solid red;
}

.footnote:target  {
    background-color: #ffa;
}

.line-block {
    display: block;
    margin-top: 1em;
    margin-bottom: 1em;
}

.line-block .line-block {
    margin-top: 0;
    margin-bottom: 0;
    margin-left: 1.5em;
}

.guilabel, .menuselection {
    font-family: sans-serif;
}

.accelerator {
    text-decoration: underline;
}

.classifier {
    font-style: oblique;
}

abbr, acronym {
    border-bottom: dotted 1px;
    cursor: help;
}

/* -- code displays --------------------------------------------------------- */

pre {
    overflow: auto;
    overflow-y: hidden;  /* fixes display issues on Chrome browsers */
}

span.pre {
    -moz-hyphens: none;
    -ms-hyphens: none;
    -webkit-hyphens: none;
    hyphens: none;
}

td.linenos pre {
    padding: 5px 0px;
    border: 0;
    background-color: transparent;
    color: #aaa;
}

table.highlighttable {
    margin-left: 0.5em;
}

table.highlighttable td {
    padding: 0 0.5em 0 0.5em;
}

div.code-block-caption {
    padding: 2px 5px;
    font-size: small;
}

div.code-block-caption code {
    background-color: transparent;
}

div.code-block-caption + div > div.highlight > pre {
    margin-top: 0;
}

div.code-block-caption span.caption-number {
    padding: 0.1em 0.3em;
    font-style: italic;
}

div.code-block-caption span.caption-text {
}

div.literal-block-wrapper {
    padding: 1em 1em 0;
}

div.literal-block-wrapper div.highlight {
    margin: 0;
}

code.descname {
    background-color: transparent;
    font-weight: bold;
    font-size: 1.2em;
}

code.descclassname {
    background-color: transparent;
}

code.xref, a code {
    background-color: transparent;
    font-weight: bold;
}

h1 code, h2 code, h3 code, h4 code, h5 code, h6 code {
    background-color: transparent;
}

.viewcode-link {
    float: right;
}

.viewcode-back {
    float: right;
    font-family: sans-serif;
}

div.viewcode-block:target {
    margin: -1px -10px;
    padding: 0 10px;
}

/* -- math display ---------------------------------------------------------- */

img.math {
    vertical-align: middle;
}

div.body div.math p {
    text-align: center;
}

span.eqno {
    float: right;
}

span.eqno a.headerlink {
    position: relative;
    left: 0px;
    z-index: 1;
}

div.math:hover a.headerlink {
    visibility: visible;
}

/* -- printout stylesheet --------------------------------------------------- */

@media print {
    div.document,
    div.documentwrapper,
    div.bodywrapper {
        margin: 0 !important;
        width: 100%;
    }

    div.sphinxsidebar,
    div.related,
    div.footer,
    #top-link {
        display: none;
    }
}
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var DOCUMENTATION_OPTIONS = {
    URL_ROOT: document.getElementById("documentation_options").getAttribute('data-url_root'),
    VERSION: '1.0.5+dfsg',
    LANGUAGE: 'None',
    COLLAPSE_INDEX: false,
    FILE_SUFFIX: '.html',
    HAS_SOURCE: true,
    SOURCELINK_SUFFIX: '.txt',
    NAVIGATION_WITH_KEYS: false,
};
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/*
 * language_data.js
 * ~~~~~~~~~~~~~~~~
 *
 * This script contains the language-specific data used by searchtools.js,
 * namely the list of stopwords, stemmer, scorer and splitter.
 *
 * :copyright: Copyright 2007-2019 by the Sphinx team, see AUTHORS.
 * :license: BSD, see LICENSE for details.
 *
 */

var stopwords = ["a","and","are","as","at","be","but","by","for","if","in","into","is","it","near","no","not","of","on","or","such","that","the","their","then","there","these","they","this","to","was","will","with"];


/* Non-minified version JS is _stemmer.js if file is provided */ 
/**
 * Porter Stemmer
 */
var Stemmer = function() {

  var step2list = {
    ational: 'ate',
    tional: 'tion',
    enci: 'ence',
    anci: 'ance',
    izer: 'ize',
    bli: 'ble',
    alli: 'al',
    entli: 'ent',
    eli: 'e',
    ousli: 'ous',
    ization: 'ize',
    ation: 'ate',
    ator: 'ate',
    alism: 'al',
    iveness: 'ive',
    fulness: 'ful',
    ousness: 'ous',
    aliti: 'al',
    iviti: 'ive',
    biliti: 'ble',
    logi: 'log'
  };

  var step3list = {
    icate: 'ic',
    ative: '',
    alize: 'al',
    iciti: 'ic',
    ical: 'ic',
    ful: '',
    ness: ''
  };

  var c = "[^aeiou]";          // consonant
  var v = "[aeiouy]";          // vowel
  var C = c + "[^aeiouy]*";    // consonant sequence
  var V = v + "[aeiou]*";      // vowel sequence

  var mgr0 = "^(" + C + ")?" + V + C;                      // [C]VC... is m>0
  var meq1 = "^(" + C + ")?" + V + C + "(" + V + ")?$";    // [C]VC[V] is m=1
  var mgr1 = "^(" + C + ")?" + V + C + V + C;              // [C]VCVC... is m>1
  var s_v   = "^(" + C + ")?" + v;                         // vowel in stem

  this.stemWord = function (w) {
    var stem;
    var suffix;
    var firstch;
    var origword = w;

    if (w.length < 3)
      return w;

    var re;
    var re2;
    var re3;
    var re4;

    firstch = w.substr(0,1);
    if (firstch == "y")
      w = firstch.toUpperCase() + w.substr(1);

    // Step 1a
    re = /^(.+?)(ss|i)es$/;
    re2 = /^(.+?)([^s])s$/;

    if (re.test(w))
      w = w.replace(re,"$1$2");
    else if (re2.test(w))
      w = w.replace(re2,"$1$2");

    // Step 1b
    re = /^(.+?)eed$/;
    re2 = /^(.+?)(ed|ing)$/;
    if (re.test(w)) {
      var fp = re.exec(w);
      re = new RegExp(mgr0);
      if (re.test(fp[1])) {
        re = /.$/;
        w = w.replace(re,"");
      }
    }
    else if (re2.test(w)) {
      var fp = re2.exec(w);
      stem = fp[1];
      re2 = new RegExp(s_v);
      if (re2.test(stem)) {
        w = stem;
        re2 = /(at|bl|iz)$/;
        re3 = new RegExp("([^aeiouylsz])\\1$");
        re4 = new RegExp("^" + C + v + "[^aeiouwxy]$");
        if (re2.test(w))
          w = w + "e";
        else if (re3.test(w)) {
          re = /.$/;
          w = w.replace(re,"");
        }
        else if (re4.test(w))
          w = w + "e";
      }
    }

    // Step 1c
    re = /^(.+?)y$/;
    if (re.test(w)) {
      var fp = re.exec(w);
      stem = fp[1];
      re = new RegExp(s_v);
      if (re.test(stem))
        w = stem + "i";
    }

    // Step 2
    re = /^(.+?)(ational|tional|enci|anci|izer|bli|alli|entli|eli|ousli|ization|ation|ator|alism|iveness|fulness|ousness|aliti|iviti|biliti|logi)$/;
    if (re.test(w)) {
      var fp = re.exec(w);
      stem = fp[1];
      suffix = fp[2];
      re = new RegExp(mgr0);
      if (re.test(stem))
        w = stem + step2list[suffix];
    }

    // Step 3
    re = /^(.+?)(icate|ative|alize|iciti|ical|ful|ness)$/;
    if (re.test(w)) {
      var fp = re.exec(w);
      stem = fp[1];
      suffix = fp[2];
      re = new RegExp(mgr0);
      if (re.test(stem))
        w = stem + step3list[suffix];
    }

    // Step 4
    re = /^(.+?)(al|ance|ence|er|ic|able|ible|ant|ement|ment|ent|ou|ism|ate|iti|ous|ive|ize)$/;
    re2 = /^(.+?)(s|t)(ion)$/;
    if (re.test(w)) {
      var fp = re.exec(w);
      stem = fp[1];
      re = new RegExp(mgr1);
      if (re.test(stem))
        w = stem;
    }
    else if (re2.test(w)) {
      var fp = re2.exec(w);
      stem = fp[1] + fp[2];
      re2 = new RegExp(mgr1);
      if (re2.test(stem))
        w = stem;
    }

    // Step 5
    re = /^(.+?)e$/;
    if (re.test(w)) {
      var fp = re.exec(w);
      stem = fp[1];
      re = new RegExp(mgr1);
      re2 = new RegExp(meq1);
      re3 = new RegExp("^" + C + v + "[^aeiouwxy]$");
      if (re.test(stem) || (re2.test(stem) && !(re3.test(stem))))
        w = stem;
    }
    re = /ll$/;
    re2 = new RegExp(mgr1);
    if (re.test(w) && re2.test(w)) {
      re = /.$/;
      w = w.replace(re,"");
    }

    // and turn initial Y back to y
    if (firstch == "y")
      w = firstch.toLowerCase() + w.substr(1);
    return w;
  }
}





var splitChars = (function() {
    var result = {};
    var singles = [96, 180, 187, 191, 215, 247, 749, 885, 903, 907, 909, 930, 1014, 1648,
         1748, 1809, 2416, 2473, 2481, 2526, 2601, 2609, 2612, 2615, 2653, 2702,
         2706, 2729, 2737, 2740, 2857, 2865, 2868, 2910, 2928, 2948, 2961, 2971,
         2973, 3085, 3089, 3113, 3124, 3213, 3217, 3241, 3252, 3295, 3341, 3345,
         3369, 3506, 3516, 3633, 3715, 3721, 3736, 3744, 3748, 3750, 3756, 3761,
         3781, 3912, 4239, 4347, 4681, 4695, 4697, 4745, 4785, 4799, 4801, 4823,
         4881, 5760, 5901, 5997, 6313, 7405, 8024, 8026, 8028, 8030, 8117, 8125,
         8133, 8181, 8468, 8485, 8487, 8489, 8494, 8527, 11311, 11359, 11687, 11695,
         11703, 11711, 11719, 11727, 11735, 12448, 12539, 43010, 43014, 43019, 43587,
         43696, 43713, 64286, 64297, 64311, 64317, 64319, 64322, 64325, 65141];
    var i, j, start, end;
    for (i = 0; i < singles.length; i++) {
        result[singles[i]] = true;
    }
    var ranges = [[0, 47], [58, 64], [91, 94], [123, 169], [171, 177], [182, 184], [706, 709],
         [722, 735], [741, 747], [751, 879], [888, 889], [894, 901], [1154, 1161],
         [1318, 1328], [1367, 1368], [1370, 1376], [1416, 1487], [1515, 1519], [1523, 1568],
         [1611, 1631], [1642, 1645], [1750, 1764], [1767, 1773], [1789, 1790], [1792, 1807],
         [1840, 1868], [1958, 1968], [1970, 1983], [2027, 2035], [2038, 2041], [2043, 2047],
         [2070, 2073], [2075, 2083], [2085, 2087], [2089, 2307], [2362, 2364], [2366, 2383],
         [2385, 2391], [2402, 2405], [2419, 2424], [2432, 2436], [2445, 2446], [2449, 2450],
         [2483, 2485], [2490, 2492], [2494, 2509], [2511, 2523], [2530, 2533], [2546, 2547],
         [2554, 2564], [2571, 2574], [2577, 2578], [2618, 2648], [2655, 2661], [2672, 2673],
         [2677, 2692], [2746, 2748], [2750, 2767], [2769, 2783], [2786, 2789], [2800, 2820],
         [2829, 2830], [2833, 2834], [2874, 2876], [2878, 2907], [2914, 2917], [2930, 2946],
         [2955, 2957], [2966, 2968], [2976, 2978], [2981, 2983], [2987, 2989], [3002, 3023],
         [3025, 3045], [3059, 3076], [3130, 3132], [3134, 3159], [3162, 3167], [3170, 3173],
         [3184, 3191], [3199, 3204], [3258, 3260], [3262, 3293], [3298, 3301], [3312, 3332],
         [3386, 3388], [3390, 3423], [3426, 3429], [3446, 3449], [3456, 3460], [3479, 3481],
         [3518, 3519], [3527, 3584], [3636, 3647], [3655, 3663], [3674, 3712], [3717, 3718],
         [3723, 3724], [3726, 3731], [3752, 3753], [3764, 3772], [3774, 3775], [3783, 3791],
         [3802, 3803], [3806, 3839], [3841, 3871], [3892, 3903], [3949, 3975], [3980, 4095],
         [4139, 4158], [4170, 4175], [4182, 4185], [4190, 4192], [4194, 4196], [4199, 4205],
         [4209, 4212], [4226, 4237], [4250, 4255], [4294, 4303], [4349, 4351], [4686, 4687],
         [4702, 4703], [4750, 4751], [4790, 4791], [4806, 4807], [4886, 4887], [4955, 4968],
         [4989, 4991], [5008, 5023], [5109, 5120], [5741, 5742], [5787, 5791], [5867, 5869],
         [5873, 5887], [5906, 5919], [5938, 5951], [5970, 5983], [6001, 6015], [6068, 6102],
         [6104, 6107], [6109, 6111], [6122, 6127], [6138, 6159], [6170, 6175], [6264, 6271],
         [6315, 6319], [6390, 6399], [6429, 6469], [6510, 6511], [6517, 6527], [6572, 6592],
         [6600, 6607], [6619, 6655], [6679, 6687], [6741, 6783], [6794, 6799], [6810, 6822],
         [6824, 6916], [6964, 6980], [6988, 6991], [7002, 7042], [7073, 7085], [7098, 7167],
         [7204, 7231], [7242, 7244], [7294, 7400], [7410, 7423], [7616, 7679], [7958, 7959],
         [7966, 7967], [8006, 8007], [8014, 8015], [8062, 8063], [8127, 8129], [8141, 8143],
         [8148, 8149], [8156, 8159], [8173, 8177], [8189, 8303], [8306, 8307], [8314, 8318],
         [8330, 8335], [8341, 8449], [8451, 8454], [8456, 8457], [8470, 8472], [8478, 8483],
         [8506, 8507], [8512, 8516], [8522, 8525], [8586, 9311], [9372, 9449], [9472, 10101],
         [10132, 11263], [11493, 11498], [11503, 11516], [11518, 11519], [11558, 11567],
         [11622, 11630], [11632, 11647], [11671, 11679], [11743, 11822], [11824, 12292],
         [12296, 12320], [12330, 12336], [12342, 12343], [12349, 12352], [12439, 12444],
         [12544, 12548], [12590, 12592], [12687, 12689], [12694, 12703], [12728, 12783],
         [12800, 12831], [12842, 12880], [12896, 12927], [12938, 12976], [12992, 13311],
         [19894, 19967], [40908, 40959], [42125, 42191], [42238, 42239], [42509, 42511],
         [42540, 42559], [42592, 42593], [42607, 42622], [42648, 42655], [42736, 42774],
         [42784, 42785], [42889, 42890], [42893, 43002], [43043, 43055], [43062, 43071],
         [43124, 43137], [43188, 43215], [43226, 43249], [43256, 43258], [43260, 43263],
         [43302, 43311], [43335, 43359], [43389, 43395], [43443, 43470], [43482, 43519],
         [43561, 43583], [43596, 43599], [43610, 43615], [43639, 43641], [43643, 43647],
         [43698, 43700], [43703, 43704], [43710, 43711], [43715, 43738], [43742, 43967],
         [44003, 44015], [44026, 44031], [55204, 55215], [55239, 55242], [55292, 55295],
         [57344, 63743], [64046, 64047], [64110, 64111], [64218, 64255], [64263, 64274],
         [64280, 64284], [64434, 64466], [64830, 64847], [64912, 64913], [64968, 65007],
         [65020, 65135], [65277, 65295], [65306, 65312], [65339, 65344], [65371, 65381],
         [65471, 65473], [65480, 65481], [65488, 65489], [65496, 65497]];
    for (i = 0; i < ranges.length; i++) {
        start = ranges[i][0];
        end = ranges[i][1];
        for (j = start; j <= end; j++) {
            result[j] = true;
        }
    }
    return result;
})();

function splitQuery(query) {
    var result = [];
    var start = -1;
    for (var i = 0; i < query.length; i++) {
        if (splitChars[query.charCodeAt(i)]) {
            if (start !== -1) {
                result.push(query.slice(start, i));
                start = -1;
            }
        } else if (start === -1) {
            start = i;
        }
    }
    if (start !== -1) {
        result.push(query.slice(start));
    }
    return result;
}
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.highlight .hll { background-color: #ffffcc }
.highlight  { background: #eeffcc; }
.highlight .c { color: #408090; font-style: italic } /* Comment */
.highlight .err { border: 1px solid #FF0000 } /* Error */
.highlight .k { color: #007020; font-weight: bold } /* Keyword */
.highlight .o { color: #666666 } /* Operator */
.highlight .ch { color: #408090; font-style: italic } /* Comment.Hashbang */
.highlight .cm { color: #408090; font-style: italic } /* Comment.Multiline */
.highlight .cp { color: #007020 } /* Comment.Preproc */
.highlight .cpf { color: #408090; font-style: italic } /* Comment.PreprocFile */
.highlight .c1 { color: #408090; font-style: italic } /* Comment.Single */
.highlight .cs { color: #408090; background-color: #fff0f0 } /* Comment.Special */
.highlight .gd { color: #A00000 } /* Generic.Deleted */
.highlight .ge { font-style: italic } /* Generic.Emph */
.highlight .gr { color: #FF0000 } /* Generic.Error */
.highlight .gh { color: #000080; font-weight: bold } /* Generic.Heading */
.highlight .gi { color: #00A000 } /* Generic.Inserted */
.highlight .go { color: #333333 } /* Generic.Output */
.highlight .gp { color: #c65d09; font-weight: bold } /* Generic.Prompt */
.highlight .gs { font-weight: bold } /* Generic.Strong */
.highlight .gu { color: #800080; font-weight: bold } /* Generic.Subheading */
.highlight .gt { color: #0044DD } /* Generic.Traceback */
.highlight .kc { color: #007020; font-weight: bold } /* Keyword.Constant */
.highlight .kd { color: #007020; font-weight: bold } /* Keyword.Declaration */
.highlight .kn { color: #007020; font-weight: bold } /* Keyword.Namespace */
.highlight .kp { color: #007020 } /* Keyword.Pseudo */
.highlight .kr { color: #007020; font-weight: bold } /* Keyword.Reserved */
.highlight .kt { color: #902000 } /* Keyword.Type */
.highlight .m { color: #208050 } /* Literal.Number */
.highlight .s { color: #4070a0 } /* Literal.String */
.highlight .na { color: #4070a0 } /* Name.Attribute */
.highlight .nb { color: #007020 } /* Name.Builtin */
.highlight .nc { color: #0e84b5; font-weight: bold } /* Name.Class */
.highlight .no { color: #60add5 } /* Name.Constant */
.highlight .nd { color: #555555; font-weight: bold } /* Name.Decorator */
.highlight .ni { color: #d55537; font-weight: bold } /* Name.Entity */
.highlight .ne { color: #007020 } /* Name.Exception */
.highlight .nf { color: #06287e } /* Name.Function */
.highlight .nl { color: #002070; font-weight: bold } /* Name.Label */
.highlight .nn { color: #0e84b5; font-weight: bold } /* Name.Namespace */
.highlight .nt { color: #062873; font-weight: bold } /* Name.Tag */
.highlight .nv { color: #bb60d5 } /* Name.Variable */
.highlight .ow { color: #007020; font-weight: bold } /* Operator.Word */
.highlight .w { color: #bbbbbb } /* Text.Whitespace */
.highlight .mb { color: #208050 } /* Literal.Number.Bin */
.highlight .mf { color: #208050 } /* Literal.Number.Float */
.highlight .mh { color: #208050 } /* Literal.Number.Hex */
.highlight .mi { color: #208050 } /* Literal.Number.Integer */
.highlight .mo { color: #208050 } /* Literal.Number.Oct */
.highlight .sa { color: #4070a0 } /* Literal.String.Affix */
.highlight .sb { color: #4070a0 } /* Literal.String.Backtick */
.highlight .sc { color: #4070a0 } /* Literal.String.Char */
.highlight .dl { color: #4070a0 } /* Literal.String.Delimiter */
.highlight .sd { color: #4070a0; font-style: italic } /* Literal.String.Doc */
.highlight .s2 { color: #4070a0 } /* Literal.String.Double */
.highlight .se { color: #4070a0; font-weight: bold } /* Literal.String.Escape */
.highlight .sh { color: #4070a0 } /* Literal.String.Heredoc */
.highlight .si { color: #70a0d0; font-style: italic } /* Literal.String.Interpol */
.highlight .sx { color: #c65d09 } /* Literal.String.Other */
.highlight .sr { color: #235388 } /* Literal.String.Regex */
.highlight .s1 { color: #4070a0 } /* Literal.String.Single */
.highlight .ss { color: #517918 } /* Literal.String.Symbol */
.highlight .bp { color: #007020 } /* Name.Builtin.Pseudo */
.highlight .fm { color: #06287e } /* Name.Function.Magic */
.highlight .vc { color: #bb60d5 } /* Name.Variable.Class */
.highlight .vg { color: #bb60d5 } /* Name.Variable.Global */
.highlight .vi { color: #bb60d5 } /* Name.Variable.Instance */
.highlight .vm { color: #bb60d5 } /* Name.Variable.Magic */
.highlight .il { color: #208050 } /* Literal.Number.Integer.Long */
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Architecture¶




pikepdf uses pybind11 to bind the
C++ interface of QPDF. pybind11 was selected after evaluating Cython, CFFI and
SWIG as possible binding solutions.




In addition to bindings pikepdf includes support code written in a mix of C++
and Python, mainly to present a clean Pythonic interface to C++ and implement
higher level functionality.





Internals¶




Internally the package presents a module named pikepdf from which objects
can be imported. The C++ extension module is currently named pikepdf._qpdf.
Users of pikepdf should not directly access _qpdf since it is an
internal interface.







Thread safety¶




Because of the global interpreter lock (GIL), it is safe to read pikepdf
objects across Python threads. Also because of the GIL, there may not be much
performance gain from doing so.




If one or more threads will be modifying pikepdf objects, you will have to
coordinate read and write access with a threading.Lock.




It is not currently possible to pickle pikepdf objects or marshall them across
process boundaries (as would be required to use pikepdf in
multiprocessing). If this were implemented, it would not be much more
efficient than saving a full PDF and sending it to another process.
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Changelog¶




pikepdf releases use the semantic versioning policy.




The pikepdf API (as provided by import pikepdf) is quite stable and is in production use.




Note that the C++ extension module pikepdf._qpdf is a private interface within pikepdf that applications should not use directly.





v1.0.5¶




				Fixed an issue where an invalid date in XMP metadata would cause an exception when updating DocumentInfo. For now, we warn that some DocumentInfo is not convertible. (In the future, we should also check if the XMP date is valid, because it probably is not.)



				Rebuilt the binary wheels with libqpdf 8.3.0. libqpdf 8.2.1 is still supported.











v1.0.4¶




				Updates to tests/resources (provenance of one test file, replaced another test file with a synthetic one)











v1.0.3¶




				Fixed regression on negative indexing of pages.











v1.0.2¶




				Fixed an issue where invalid values such as out of range years (e.g. 0) in DocumentInfo would raise exceptions when using DocumentInfo to populate XMP metadata with .load_from_docinfo.











v1.0.1¶




				Fixed an exception with handling metadata that contains the invalid XML entity &#0; (an escaped NUL)











v1.0.0¶




				Changed version to 1.0.











v0.10.2¶





Fixes¶




				Fixed segfault when overwriting the pikepdf file that is currently open on Linux.



				Fixed removal of an attribute metadata value when values were present on the same node.













v0.10.1¶





Fixes¶




				Avoid canonical XML since it is apparently too strict for XMP.













v0.10.0¶





Fixes¶




				Fixed several issues related to generating XMP metadata that passed veraPDF validation.



				Fixed a random test suite failure for very large negative integers.



				The lxml library is now required.













v0.9.2¶





Fixes¶




				Added all of the commonly used XML namespaces to XMP metadata handling, so we are less likely to name something ‘ns1’, etc.



				Skip a test that fails on Windows.



				Fixed build errors in documentation.













v0.9.1¶





Fixes¶




				Fix Object.write() accepting positional arguments it wouldn’t use



				Fix handling of XMP data with timezones (or missing timezone information) in a few cases



				Fix generation of XMP with invalid XML characters if the invalid characters were inside a non-scalar object













v0.9.0¶





Updates¶




				New API to access and edit PDF metadata and make consistent edits to the new and old style of PDF metadata.



				32-bit binary wheels are now available for Windows



				PDFs can now be saved in QPDF’s “qdf” mode



				The Python package defusedxml is now required



				The Python package python-xmp-toolkit and its dependency libexempi are suggested for testing, but not required











Fixes¶




				Fixed handling of filenames that contain multibyte characters on non-UTF-8 systems











Breaking¶




				The Pdf.metadata property was removed, and replaced with the new metadata API



				Pdf.attach() has been removed, because the interface as implemented had no way to deal with existing attachments.













v0.3.7¶




				Add API for inline images to unparse themselves











v0.3.6¶




				Performance of reading files from memory improved to avoid unnecessary copies.



				It is finally possible to use for key in pdfobj to iterate contents of PDF Dictionary, Stream and Array objects. Generally these objects behave more like Python containers should now.



				Package API declared beta.











v0.3.5¶





Breaking¶




				Pdf.save(...stream_data_mode=...) has been dropped in favor of the newer compress_streams= and stream_decode_level parameters.











Fixes¶




				A use-after-free memory error that caused occasional segfaults and “QPDFFakeName” errors when opening from stream objects has been resolved.













v0.3.4¶





Updates¶




				pybind11 vendoring has ended now that v2.2.4 has been released













v0.3.3¶





Breaking¶




				libqpdf 8.2.1 is now required











Updates¶




				Improved support for working with JPEG2000 images in PDFs



				Added progress callback for saving files, Pdf.save(..., progress=)



				Updated pybind11 subtree











Fixes¶




				del obj.AttributeName was not implemented. The attribute interface is now consistent



				Deleting named attributes now defers to the attribute dictionary for Stream objects, as get/set do



				Fixed handling of JPEG2000 images where metadata must be retrieved from the file













v0.3.2¶





Updates¶




				Added support for direct image extraction of CMYK and grayscale JPEGs, where previously only RGB (internally YUV) was supported



				Array() now creates an empty array properly



				The syntax Name.Foo in Dictionary(), e.g. Name.XObject in page.Resources, now works













v0.3.1¶





Breaking¶




				pikepdf.open now validates its keyword arguments properly, potentially breaking code that passed invalid arguments



				libqpdf 8.1.0 is now required - libqpdf 8.1.0 API is now used for creating Unicode strings



				If a non-existent file is opened with pikepdf.open, a FileNotFoundError is raised instead of a generic error



				We are now temporarily vendoring a copy of pybind11 since its master branch contains unreleased and important fixes for Python 3.7.











Updates¶




				The syntax Name.Thing (e.g. Name.DecodeParms) is now supported as equivalent to Name('/Thing') and is the recommended way to refer names within a PDF



				New API Pdf.remove_unneeded_resources() which removes objects from each page’s resource dictionary that are not used in the page. This can be used to create smaller files.











Fixes¶




				Fixed an error parsing inline images that have masks



				Fixed several instances of catching C++ exceptions by value instead of by reference













v0.3.0¶





Breaking¶




				Modified Object.write method signature to require filter and decode_parms as keyword arguments



				Implement automatic type conversion from the PDF Null type to None



				Removed Object.unparse_resolved in favor of Object.unparse(resolved=True)



				libqpdf 8.0.2 is now required at minimum











Updates¶




				Improved IPython/Jupyter interface to directly export temporary PDFs



				Updated to qpdf 8.1.0 in wheels



				Added Python 3.7 support for Windows



				Added a number of missing options from QPDF to Pdf.open and Pdf.save



				Added ability to delete a slice of pages



				Began using Jupyter notebooks for documentation













v0.2.2¶




				Added Python 3.7 support to build and test (not yet available for Windows, due to lack of availability on Appveyor)



				Removed setter API from PdfImage because it never worked anyway



				Improved handling of PdfImage with trivial palettes











v0.2.1¶




				Object.check_owner renamed to Object.is_owned_by



				Object.objgen and Object.get_object_id are now public functions



				Major internal reorganization with pikepdf.models becoming the submodule that holds support code to ease access to PDF objects as opposed to wrapping QPDF.











v0.2.0¶




				Implemented automatic type conversion for int, bool and Decimal, eliminating the pikepdf.{Integer,Boolean,Real} types. Removed a lot of associated numerical code.








Everything before v0.2.0 can be considered too old to document.
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pikepdf Documentation¶






A northern pike, or esox lucius. [1]






pikepdf is a Python library allowing creation, manipulation and repair of
PDFs. It provides a Pythonic wrapper around the C++ PDF content transformation
library, QPDF.




Python + QPDF = “py” + “qpdf” = “pyqpdf”, which looks like a dyslexia test and
is no fun to type. But say “pyqpdf” out loud, and it sounds like “pikepdf”.





At a glance¶




pikepdf is a library intended developers who want to create, manipulate, parse,
repair, and abuse the PDF format. It supports reading and write PDFs, including
creating from scratch. Thanks to QPDF, it supports linearizing PDFs and access
to encrypted PDFs.




# Rotate all pages in a file by 180 degrees
import pikepdf
my_pdf = pikepdf.Pdf.open('test.pdf')
for page in my_pdf.pages:
   page.Rotate = 180
my_pdf.save('test-rotated.pdf')








It is a low level library that requires knowledge of PDF internals and some
familiarity with the PDF specification [4].




pikepdf would help you build apps that do things like:






Pike fish are tough, hard-fighting, aggressive predators. [2]






				Copy pages from one PDF into another



				Split and merge PDFs



				Extract content from a PDF such as text or images



				Replace content, such as replacing an image without
altering the rest of the file



				Repair, reformat or linearize PDFs



				Change the size of pages and reposition content



				Optimize PDFs similar to Acrobat’s features by downsampling images,
deduplicating



				Calculate how much to charge for a scanning project based on the materials
scanned



				Alter a PDF to meet a target specification such as PDF/A or PDF/X



				Add or modify PDF metadata



				Create well-formed but invalid PDFs for testing purposes








What it cannot do:






Pikemen bracing for a calvary charge, carrying pikes. [3]






				Rasterize PDF pages for display (that is, produce an image that shows what
a PDF page looks like at a particular resolution/zoom level) – use
Ghostscript instead



				Convert from PDF to other similar paper capture formats like epub, XPS, DjVu,
Postscript – use MuPDF or PyMuPDF



				Print to paper








If you only want to generate PDFs and not read or modify them, consider
reportlab (a “write-only” PDF generator).





Requirements¶




pikepdf currently requires Python 3.5+. As this is a new library there are
no plans to support Python 2.7 or older versions in the 3.x family, but pull
requests to backport would be considered.







Similar libraries¶




Unlike similar Python libraries such as PyPDF2 and pdfrw, pikepdf is not pure
Python. Both were designed prior to Python wheels which has made Python
extension libraries much easier to work with. By leveraging the existing mature
code base of QPDF, despite being new, pikepdf is already more capable than both
in many respects – for example, it can read compress object streams, repair
damaged PDFs in many cases, and linearize PDFs. Unlike those libraries, it’s not
pure Python: it is impure and proud of it.







In use¶




pikepdf is used by the same author’s OCRmyPDF to inspect input PDFs, graft the
generated OCR layers on to page content, and output PDFs. Its code contains main
practical examples, particular in pdfinfo.py, _weave.py, and
optimize.py. pikepdf is also used in the test suite.
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pikepdf Object Model¶




This section covers the object model pikepdf uses in more detail.




A pikepdf.Object is a Python wrapper around a C++ QPDFObjectHandle
which, as the name suggests, is a handle (or pointer) to a data structure in
memory, or possibly a reference to data that exists in a file. Importantly, an
object can be a scalar quantity (like a string) or a compound quantity (like a
list or dict, that contains other objects). The fact that the C++ class involved
here is an object handle is an implementation detail; it shouldn’t matter for
a pikepdf user.




The simplest types in PDFs are directly represented as Python types: int,
bool, and None stand for PDF integers, booleans and the “null”.
Decimal is used for floating point numbers in PDFs. If a
value in a PDF is assigned to a Python float, pikepdf will convert it to
Decimal.




Types that are not directly convertible to Python are represented as
pikepdf.Object, a compound object that offers a superset of methods,
some work only if the underlying type is suitable. You can use the EAFP
idiom or isinstance to determine the type more precisely. This partly
reflects the fact that the PDF specification allows many data fields to be
one of several types.




For convenience, the repr() of a pikepdf.Object will display a
Python expression that replicates the existing object (when possible), so it
will say:




>>> catalog_name = pdf.root.Type
pikepdf.Name("/Catalog")
>>> isinstance(catalog_name, pikepdf.Name)
True
>>> isinstance(catalog_name, pikepdf.Object)
True









Making PDF objects¶




You may construct a new object with one of the classes:




				pikepdf.Array



				pikepdf.Dictionary



				pikepdf.Name - the type used for keys in PDF Dictionary objects



				pikepdf.String - a text string
(treated as bytes and str depending on context)








These may be thought of as subclasses of pikepdf.Object. (Internally they
are pikepdf.Object.)




There are a few other classes for special PDF objects that don’t
map to Python as neatly.




				pikepdf.Operator - a special object involved in processing content
streams



				pikepdf.Stream - a special object similar to a Dictionary with
binary data attached



				pikepdf.InlineImage - an image that is embedded in content streams








The great news is that it’s often unnecessary to construct pikepdf.Object
objects when working with pikepdf. Python types are transparently converted to
the appropriate pikepdf object when passed to pikepdf APIs – when possible.
However, pikepdf sends pikepdf.Object types back to Python on return calls,
in most cases, because pikepdf needs to keep track of objects that came from
PDFs originally.
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pikepdf API¶





Primary objects¶







Object construction¶
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Resources¶




				QPDF Manual



				PDF 1.7 ISO Specification PDF 32000-1:2008



				Adobe extensions to the PDF specification
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PDF Metadata¶




The primary metadata in a PDF is stored in an XMP (Extensible Metadata
Platform) Metadata stream, where XMP is a metadata specification in XML format.
For full information on XMP, see Adobe’s XMP Developer Center. It supercedes the older Document Info
dictionaries, which are removed in the PDF 2.0 specification. The XMP data entry
is optional and does not appear in all PDFs.




The XMP Specification also provides useful information.




pikepdf provides an interface to simplify viewing and making minor edits to XMP.
In particular, compound quantities may be read, but only scalar quantities can
be modified.




For more complex changes consider using the python-xmp-toolkit library and
its libexempi dependency; but note that it is not capable of synchronizing
changes to the older DocumentInfo metadata.





Accessing metadata¶




The XMP metadata stream is attached the PDF’s root object, but to simplify
management of this, use pikepdf.Pdf.open_metadata(). The returned
pikepdf.models.PdfMetadata object may be used for reading, or entered
with a with block to modify and commit changes. If you use this interface,
pikepdf will synchronize changes to new and old metadata.




A PDF must still be saved after metadata is changed.




In [1]: pdf = pikepdf.open('../tests/resources/sandwich.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-1-24cdded42ad1> in <module>()
----> 1 pdf = pikepdf.open('../tests/resources/sandwich.pdf')

NameError: name 'pikepdf' is not defined

In [2]: meta = pdf.open_metadata()
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-2-d4db48daf176> in <module>()
----> 1 meta = pdf.open_metadata()

NameError: name 'pdf' is not defined

In [3]: meta['xmp:CreatorTool']
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-3-5438a6793498> in <module>()
----> 1 meta['xmp:CreatorTool']

NameError: name 'meta' is not defined








If no XMP metadata exists, an empty XMP metadata container will be created.




Open metadata in a with block to open it for editing. When the block is
exited, changes are committed (updating XMP and the Document Info dictionary)
and attached to the PDF object. The PDF must still be saved. If an exception
occurs in the block, changes are discarded.




In [4]: with pdf.open_metadata() as meta:
   ...:     meta['dc:title'] = "Let's change the title"
   ...: 
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-4-94e3b5196c84> in <module>()
----> 1 with pdf.open_metadata() as meta:
      2     meta['dc:title'] = "Let's change the title"
      3 

NameError: name 'pdf' is not defined








The list of available metadata fields may be found in the XMP Specification.







Checking PDF/A conformance¶




The metadata interface can also test if a file claims to be conformant
to the PDF/A specification.




In [5]: pdf = pikepdf.open('../tests/resources/veraPDF test suite 6-2-10-t02-pass-a.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-5-851f84133ed8> in <module>()
----> 1 pdf = pikepdf.open('../tests/resources/veraPDF test suite 6-2-10-t02-pass-a.pdf')

NameError: name 'pikepdf' is not defined

In [6]: meta = pdf.open_metadata()
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-6-d4db48daf176> in <module>()
----> 1 meta = pdf.open_metadata()

NameError: name 'pdf' is not defined

In [7]: meta.pdfa_status
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-7-7e280a7ea291> in <module>()
----> 1 meta.pdfa_status

NameError: name 'meta' is not defined









Note




Note that this property merely tests if the file claims to be conformant to
the PDF/A standard. Use a tool such as veraPDF to verify conformance.









The Document Info dictionary¶




The Document Info block is an older, now deprecated object in which metadata
may be stored. The Document Info is not attached to the /Root object.
It may be accessed using the .docinfo property. If no Document Info exists,
touching the .docinfo will properly initialize an empty one.




Here is an example of a Document Info block.




In [8]: pdf = pikepdf.open('../tests/resources/sandwich.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-8-24cdded42ad1> in <module>()
----> 1 pdf = pikepdf.open('../tests/resources/sandwich.pdf')

NameError: name 'pikepdf' is not defined

In [9]: pdf.docinfo
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-9-e8c9eb8a5aa0> in <module>()
----> 1 pdf.docinfo

NameError: name 'pdf' is not defined








It is permitted in pikepdf to directly interact with Document Info as with
other PDF dictionaries. However, it is better to use .open_metadata()
because that interface will apply changes to both XMP and Document Info in a
consistent manner.




You may copy from data from a Document Info object in the current PDF or another
PDF into XMP metadata using load_from_docinfo().
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Examining a page¶





Pages are dictionaries¶




In PDFs, the main data structure is the dictionary, a key-value data
structure much like a Python dict or attrdict. The major difference is
that the keys can only be names, while values can be any type, including
other dictionaries.




PDF dictionaries are represented as pikepdf.Dictionary, and names
are of type pikepdf.Name. A page is just another dictionary, with a
few required fields that give it special status as a page.




A pikepdf.Name that is, usually, an ASCII-encoded string beginning with
“/” followed by a capital letter.




In [1]: from pikepdf import Pdf
---------------------------------------------------------------------------
ModuleNotFoundError                       Traceback (most recent call last)
<ipython-input-1-5d5e0079e556> in <module>()
----> 1 from pikepdf import Pdf

ModuleNotFoundError: No module named 'pikepdf'

In [2]: example = Pdf.open('../tests/resources/congress.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-2-5533e8a6eb0a> in <module>()
----> 1 example = Pdf.open('../tests/resources/congress.pdf')

NameError: name 'Pdf' is not defined

In [3]: page1 = example.pages[0]
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-3-1efa67009061> in <module>()
----> 1 page1 = example.pages[0]

NameError: name 'example' is not defined

In [4]: page1
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-4-2932c8ee7072> in <module>()
----> 1 page1

NameError: name 'page1' is not defined











Item and attribute notation¶




Dictionary keys may be looked up using keys (page1['/MediaBox']) or
attributes (page1.MediaBox). The two conventions are equivalent.




In [5]: page1.MediaBox
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-5-7ea5a0262964> in <module>()
----> 1 page1.MediaBox

NameError: name 'page1' is not defined

In [6]: page1['/MediaBox']
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-6-e9508eb159e8> in <module>()
----> 1 page1['/MediaBox']

NameError: name 'page1' is not defined








By convention, pikepdf uses attribute notation for keys in the PDF
specification and item notation for internal names within a PDF. For example




In [7]: page1.Resources.XObject['/Im0']








Here '/Im0' is an arbitrary name generated by the program that produced this
PDF, rather than a name in the specification like Resources and XObject.
Item notation here would be quite cumbersome:
['/Resources']['/XObject]['/Im0'] (not recommended).




Attribute notation is convenient, but not robust if elements are missing. For
elements that are not always present, you can use .get(), which behaves like
dict.get() in core Python.  A library such as glom might help when working with complex
structured data that is not always present.







repr() output¶




Returning to the page’s output:




In [8]: page1
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-8-2932c8ee7072> in <module>()
----> 1 page1

NameError: name 'page1' is not defined








The angle brackets in the output indicate that this object cannot be
constructed with a Python expression because it contains a reference. When
angle brackets are omitted from the repr() of a pikepdf object, then the
object can be replicated with a Python expression, such as
eval(repr(x)) == x.




In Jupyter and IPython, pikepdf will instead attempt to display a preview of
the PDF page. An explicit repr(page) will show the text representation.




This page’s MediaBox is a direct object. The MediaBox describes
the size of the page in PDF coordinates (1/72 inch multiplied by the value of
the page’s /UserUnit, if present).




In [9]: import pikepdf
---------------------------------------------------------------------------
ModuleNotFoundError                       Traceback (most recent call last)
<ipython-input-9-7b85755da69e> in <module>()
----> 1 import pikepdf

ModuleNotFoundError: No module named 'pikepdf'

In [10]: page1.MediaBox
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-10-7ea5a0262964> in <module>()
----> 1 page1.MediaBox

NameError: name 'page1' is not defined

In [11]: pikepdf.Array([ 0, 0, 200, 304 ])
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-11-5d6adf9def9d> in <module>()
----> 1 pikepdf.Array([ 0, 0, 200, 304 ])

NameError: name 'pikepdf' is not defined








The page’s /Contents key contains instructions for drawing the page content.
Also attached to this page is a /Resources dictionary, which contains a
single XObject image. The image is compressed with the /DCTDecode filter,
meaning it is encoded with the DCT, so it is
a JPEG. [1]




				[1]				Without the JFIF header.











Viewing images¶




pikepdf provides a helper class PdfImage for manipulating
PDF images.




In [12]: from pikepdf import PdfImage
---------------------------------------------------------------------------
ModuleNotFoundError                       Traceback (most recent call last)
<ipython-input-12-f8bdf5bb0790> in <module>()
----> 1 from pikepdf import PdfImage

ModuleNotFoundError: No module named 'pikepdf'

In [13]: pdfimage = PdfImage(page1.Resources.XObject['/Im0'])
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-13-bc8e4fd9df40> in <module>()
----> 1 pdfimage = PdfImage(page1.Resources.XObject['/Im0'])

NameError: name 'PdfImage' is not defined

In [14]: pdfimage
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-14-d23167302873> in <module>()
----> 1 pdfimage

NameError: name 'pdfimage' is not defined








In Jupyter (or IPython with a suitable configuration) the image will be
displayed.









You can also inspect the properties of the image. The parameters are similar
to Pillow’s.




In [15]: pdfimage.colorspace
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-15-b3fb3c2eee89> in <module>()
----> 1 pdfimage.colorspace

NameError: name 'pdfimage' is not defined

In [16]: pdfimage.width, pdfimage.height
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-16-c9cea2c5b1d4> in <module>()
----> 1 pdfimage.width, pdfimage.height

NameError: name 'pdfimage' is not defined









Note




.width and .height are the resolution of the image in pixels, not
the size of the image in page coordinates.









Extracting images¶




Extracting images is straightforward. extract_to() will
extract images to streams, such as an open file. Where possible, extract_to
writes compressed data directly to the stream without transcoding. The return
value is the file extension that was extracted.




In [17]: pdfimage.extract_to(stream=open('file.jpg', 'w'))








You can also retrieve the image as a Pillow image:




In [18]: pdfimage.as_pil_image()









Note




This simple example PDF displays a single full page image. Some PDF creators
will paint a page using multiple images, and features such as layers,
transparency and image masks. Accessing the first image on a page is like an
HTML parser that scans for the first <img src=""> tag it finds. A lot
more could be happening. There can be multiple images drawn multiple times
on a page, vector art, overdrawing, masking, and transparency. A set of
resources can be grouped together in a “Form XObject” (not to be confused
with a PDF Form), and drawn at all once. Images can be referenced by
multiple pages.









Replacing an image¶




See test_image_access.py::test_image_replace.
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Manipulating pages¶




pikepdf presents the pages in a PDF through the pikepdf.Pdf.pages
property, which follows the list protocol. As such page numbers begin at 0.




Since one of the most things people want to do is split and merge PDF pages,
we’ll by exploring that.




Let’s look at a simple PDF that contains four pages.




In [1]: from pikepdf import Pdf
---------------------------------------------------------------------------
ModuleNotFoundError                       Traceback (most recent call last)
<ipython-input-1-5d5e0079e556> in <module>()
----> 1 from pikepdf import Pdf

ModuleNotFoundError: No module named 'pikepdf'

In [2]: pdf = Pdf.open('../tests/resources/fourpages.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-2-fedb2a2da6a4> in <module>()
----> 1 pdf = Pdf.open('../tests/resources/fourpages.pdf')

NameError: name 'Pdf' is not defined








How many pages?




In [3]: len(pdf.pages)
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-3-6d7b3cfee28b> in <module>()
----> 1 len(pdf.pages)

NameError: name 'pdf' is not defined








Thanks to IPython’s rich Python object representations you can view the PDF
while you work on it if you execute this example in a Jupyter notebook. Click
the View PDF link below to view the file. You can view the PDF after each
change you make. If you’re reading this documentation online or as part of
distribution, you won’t see the rich representation.




In [4]: pdf
Out[4]: View PDF








You can also examine individual pages, which we’ll explore in the next
section. Suffice to say that you can access pages by indexing them and
slicing them.




In [5]: pdf.pages[-1].MediaBox
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-5-44f68991e6a8> in <module>()
----> 1 pdf.pages[-1].MediaBox

NameError: name 'pdf' is not defined









Reversing the order of pages¶




Suppose the file was scanned backwards. We can easily reverse it in
place - maybe it was scanned backwards, a common problem with automatic
document scanners.




In [6]: pdf.pages.reverse()
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-6-45d945d13bb3> in <module>()
----> 1 pdf.pages.reverse()

NameError: name 'pdf' is not defined








In [7]: pdf
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-7-044d52b80dc3> in <module>()
----> 1 pdf

NameError: name 'pdf' is not defined








Pretty nice, isn’t it? Of course, the pages in this file are in correct
order, so let’s put them back.




In [8]: pdf.pages.reverse()
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-8-45d945d13bb3> in <module>()
----> 1 pdf.pages.reverse()

NameError: name 'pdf' is not defined











Deleting pages¶




Removing and adding pages is easy too.




In [9]: del pdf.pages[1:3]  # Remove pages 2-3 labeled "second page" and "third page"
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-9-2dc138e9e916> in <module>()
----> 1 del pdf.pages[1:3]  # Remove pages 2-3 labeled "second page" and "third page"

NameError: name 'pdf' is not defined








In [10]: pdf
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-10-044d52b80dc3> in <module>()
----> 1 pdf

NameError: name 'pdf' is not defined








We’ve trimmed down the file to its essential first and last page.







Copying pages from other PDFs¶




Now, let’s add some content from another file. Because pdf.pages behaves
like a list, we can use pages.extend() on another file’s pages.




In [11]: pdf = Pdf.open('../tests/resources/fourpages.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-11-fedb2a2da6a4> in <module>()
----> 1 pdf = Pdf.open('../tests/resources/fourpages.pdf')

NameError: name 'Pdf' is not defined

In [12]: appendix = Pdf.open('../tests/resources/sandwich.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-12-dfdf1219b19f> in <module>()
----> 1 appendix = Pdf.open('../tests/resources/sandwich.pdf')

NameError: name 'Pdf' is not defined

In [13]: pdf.pages.extend(appendix.pages)
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-13-ee842503238b> in <module>()
----> 1 pdf.pages.extend(appendix.pages)

NameError: name 'pdf' is not defined








We can use pages.insert() to insert into one of more pages into a specific
position, bumping everything else ahead.




In [14]: graph = Pdf.open('../tests/resources/graph.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-14-e13a77a4c4d2> in <module>()
----> 1 graph = Pdf.open('../tests/resources/graph.pdf')

NameError: name 'Pdf' is not defined

In [15]: pdf.pages.insert(1, graph.pages[0])
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-15-530501c7ee15> in <module>()
----> 1 pdf.pages.insert(1, graph.pages[0])

NameError: name 'pdf' is not defined

In [16]: len(pdf.pages)
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-16-6d7b3cfee28b> in <module>()
----> 1 len(pdf.pages)

NameError: name 'pdf' is not defined








We can also replace specific pages with assignment (or slicing).




In [17]: congress = Pdf.open('../tests/resources/congress.pdf')
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-17-1e6c03cf538e> in <module>()
----> 1 congress = Pdf.open('../tests/resources/congress.pdf')

NameError: name 'Pdf' is not defined

In [18]: pdf.pages[2] = congress.pages[0]
---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-18-ccc557e7dfbe> in <module>()
----> 1 pdf.pages[2] = congress.pages[0]

NameError: name 'congress' is not defined











Saving changes¶




Naturally, you can save your changes with pikepdf.Pdf.save().
filename can be a pathlib.Path, which we accept everywhere. (Saving
is commented out to avoid upsetting the documentation generator.)




In [19]: pdf.save('output.pdf')








You may save a file multiple times, and you may continue modifying it after
saving.







Split a PDF one page PDFs¶




All we need is a new PDF to hold the destination page.




In [20]: pdf = Pdf.open('../tests/resources/fourpages.pdf')

In [21]: for n, page in enumerate(pdf.pages):
   ....:     dst = Pdf.new()
   ....:     dst.pages.append(page)
   ....:     dst.save('{:02d}.pdf'.format(n))
   ....: 









Note




This example will transfer data associated with each page, so
that every page stands on its own. It will not transfer some metadata
associated with the PDF as a whole, such the list of bookmarks.









Merging a PDF from several files¶




You might be able to guess.




In [22]: from glob import glob

In [23]: pdf = Pdf.new()

In [24]: for file in glob('*.pdf'):
   ....:     src = Pdf.open(file)
   ....:     pdf.pages.extend(src.pages)
   ....: 

In [25]: pdf.save('merged.pdf')









Note




This code sample does not deduplicate objects. The resulting file may be
large if the source files have content in common.









Using counting numbers¶




Because PDF pages are usually numbered in counting numbers (1, 2, 3…),
pikepdf provides a convenience accessor .p() that uses counting
numbers:




In [26]: pdf.pages.p(1)        # The first page in the document

In [27]: pdf.pages[0]          # Also the first page in the document








To avoid confusion, the .p() accessor does not accept Python slices,
and .p(0) raises an exception. It is also not possible to delete using it.




PDFs may define their own numbering scheme or different numberings for
different sections, such as using Roman numerals for an introductory section.
.pages does not look up this information.





Note




Because of technical limitations in underlying libraries, pikepdf keeps the
source PDF open when a content is copied from it to another PDF, even when
all Python variables pointing to the source are removed. If a PDF is being assembled from many sources, then
all of those sources are held open in memory. This memory can be released
by saving and re-opening the PDF.







Warning




It’s possible to obtain page information through the PDF /Root object as
well, but not recommend. The internal consistency of the various /Page
and /Pages is not guaranteed when accessed in this manner, and in some
PDFs the data structure for these is fairly complex. Use the .pages
interface.
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Working with PDF Streams¶




A pikepdf.Stream object works like a PDF dictionary with some encoded
bytes attached. The dictionary is metadata that describes how the stream is
encoded. PDF can, and regularly does, use a variety of encoding filters. A
stream can be encoded with one or more filters. Images are a type of stream
object.




Most of the interesting content in a PDF (images and content streams) are
inside page objects.




Because the PDF specification unfortunately defines several terms involve the
word stream, let’s attempt to clarify:




				stream object



				A PDF object that contains binary data and a metadata dictionary to describes
it, represented as pikepdf.Stream. In HTML this is equivalent to
a <img> with inline image data.



				object stream



				A stream object (not a typo, an object stream really is a type of stream
object) in a PDF that contains a number of other objects in a
PDF, grouped together for better compression. In pikepdf there is an option
to save PDFs with this feature enabled to improve compression. Otherwise,
this is just a detail about how PDF files are encoded.



				content stream



				A stream object that contains some instructions to draw graphics
and text on a page, or inside a Form XObject. In HTML this is equivalent to
the HTML file itself. Content streams do not cross pages.



				Form XObject



				A group of images, text and drawing commands that can be rendered elsewhere
in a PDF as a group. This is often used when a group of objects are needed
at different scales or multiple pages. In HTML this is like an <svg>.









Reading stream objects¶




Fortunately, pikepdf.Stream.read_bytes() will apply all filters
and decode the uncompressed bytes, or throw an error if this is not possible.
pikepdf.Stream.read_raw_bytes() provides access to the compressed bytes.




For example, we can read the XMP metadata, however it is encoded, from a PDF
with the following:




>>> xmp = example.root.Metadata.read_bytes()
>>> type(xmp)
bytes
>>> print(xmp.decode())
<?xpacket begin='' id='W5M0MpCehiHzreSzNTczkc9d'?>
<?adobe-xap-filters esc="CRLF"?>
<x:xmpmeta xmlns:x='adobe:ns:meta/' x:xmptk='XMP toolkit 2.9.1-13, framework 1.6'>
<rdf:RDF xmlns:rdf='http://www.w3.org/1999/02/22-rdf-syntax-ns#' xmlns:iX='http://ns.adobe.com/iX/1.0/'>
<rdf:Description rdf:about='' xmlns:pdf='http://ns.adobe.com/pdf/1.3/' pdf:Producer='GPL Ghostscript 9.21'/>
<rdf:Description rdf:about='' xmlns:xmp='http://ns.adobe.com/xap/1.0/'><xmp:ModifyDate>2017-09-11T13:27:48-07:00</xmp:ModifyDate>
<xmp:CreateDate>2017-09-11T13:27:48-07:00</xmp:CreateDate>
<xmp:CreatorTool>ocrmypdf 5.3.3 / Tesseract OCR-PDF 3.05.01</xmp:CreatorTool></rdf:Description>
<rdf:Description rdf:about='' xmlns:xapMM='http://ns.adobe.com/xap/1.0/mm/' xapMM:DocumentID='uuid:39bce560-cf4c-11f2-0000-61a4fb67ccb7'/>
<rdf:Description rdf:about='' xmlns:dc='http://purl.org/dc/elements/1.1/' dc:format='application/pdf'><dc:title><rdf:Alt><rdf:li xml:lang='x-default'>Untitled</rdf:li></rdf:Alt></dc:title></rdf:Description>
<rdf:Description rdf:about='' xmlns:pdfaid='http://www.aiim.org/pdfa/ns/id/' pdfaid:part='2' pdfaid:conformance='B'/></rdf:RDF>
</x:xmpmeta>
<?xpacket end='w'?>








That lets us see a few facts about this file. It was created by OCRmyPDF
and Tesseract OCR’s PDF generator. Ghostscript was used to convert it to
PDF-A (the xmlns:pdfaid tag).




Of course, it would be far more convenient to use the pikepdf
PDF Metadata interface than manual parse this XML object. It just
so happens this is a human readable object found in most PDFs.







Parsing content streams¶




When a stream object is a content stream, you probably want to parse the
content stream to interpret it.




pikepdf provides a C++ optimized content stream parser.




>>> pdf = pikepdf.open(input_pdf)
>>> page = pdf.pages[0]
>>> for operands, command in parse_content_stream(page):
>>>     print(command)
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Opening and saving




In contrast to better known PDF libraries, pikepdf uses a single object to
represent a PDF, whether reading, writing or merging. We have cleverly named
this pikepdf.Pdf.




from pikepdf import Pdf
new_pdf = Pdf.new()
sample_pdf = Pdf.open('sample.pdf')
sample_pdf.save('sample2.pdf')








You may of course use from pikepdf import Pdf as ... if the short class
name conflicts or from pikepdf import Pdf as PDF if you prefer uppercase.




pikepdf.open() is a shorthand for Pdf.open.




The PDF class API follows the example of the widely-used
Pillow image library. For clarity
there is no default constructor since the arguments used for creation and
opening are different. Pdf.open() also accepts seekable streams as input,
and Pdf.save() accepts streams as output.




Topics




This tutorial begins on the assumption that working with pages - splitting
and merging, saving and loading, is the most basic thing users want to do.
(The qpdf commandline tool, on which pikepdf is based, also does an
excellent job of file level PDF handling.) What pikepdf does is make qpdf’s
powerful API more accessible.
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