
关于开源软件

MIT License
Copyright (C) 2017 Amazon.com, Inc. or its affiliates. All Rights
Reserved.
Copyright (c) 2009-2012 Eric Haszlakiewicz
Copyright (c) 2004, 2005 Metaparadigm Pte Ltd
Copyright (c) 2009-2017 Dave Gamble and cJSON contributors
Copyright (c) 2000-2011 by Nicolas Devillard.

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

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

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

BSD-3-Clause License
Note: This license has also been called the “New BSD License” or
“Modified BSD License”. See also the 2-clause BSD License.
Copyright (c) 2017 STMicroelectronics.
Copyright 2017 STMicroelectronics.
Copyright (c) 2001, 2002 Swedish Institute of Computer Science.
Copyright (c) 2003-2019, Jouni Malinen <j@w1.fi> and contributors
Copyright © 2010-2011, Michael Stapelberg
Copyright © 2015, Cassandra Fox
Copyright © 2021, Raymond Li
All rights reserved.

This program is licensed under the BSD license (the one with
advertisement clause removed).

If you are submitting changes to the project, please see
CONTRIBUTIONS
file for more instructions.

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

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the
distribution.
3. Neither the name of the copyright holder nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

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

TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

FreeType project license
Copyright 1996-2002, 2006 by
David Turner, Robert Wilhelm, and Werner Lemberg
Copyright (C) 2006-2020 by
David Turner, Robert Wilhelm, and Werner Lemberg.

The FreeType 2 font engine is copyrighted work and cannot
be used
legally without a software license. In order to make this
project
usable to a vast majority of developers, we distribute it under
two
mutually exclusive open-source licenses.

This means that *you* must choose *one* of the two licenses
described
below, then obey all its terms and conditions when using FreeType
2 inany of your projects or products.The FreeType License, found
in the file `docs/FTL.TXT`, which issimilar to the original BSD
license *with* an advertising clausethat forces you to explicitly
cite the FreeType project in your product's documentation. All
details are in the license file.
This license is suited to products which don't use the GNU General
Public License.
Note that this license is compatible to the GNU General
PublicLicense version 3, but not version 2. The GNU General
Public License version 2, found in`docs/GPLv2.TXT`
(any later version can be used also), forprograms
which already use the GPL. Note that the FTL
isincompatible with GPLv2 due to its advertisement clause.
The contributed BDF and PCF drivers come with a license
similar tothat of the X Window System. It is compatible to
the above twolicenses (see files `src/bdf/README` and
`src/pcf/README`). The sameholds for the source
code files `src/base/fthash.c`
and`include/freetype/internal/fthash.h`; they were part of the BDF
driverin earlier FreeType versions.
The gzip module uses the zlib license (see `src/gzip/zlib.h`)
which
too is compatible to the above two licenses.
The files `src/autofit/ft-hb-ft.c`, `src/autofit/ft-hb-decls.h`,
`src/autofit/ft-hb-types.h`, and `src/autofit/hb-script-list.h`
contain code taken (almost) verbatim from the HarfBuzz library,
whichuses the 'Old MIT' license compatible to the above two
licenses.
The MD5 checksum support (only used for debugging in
developmentbuilds) is in the public domain.

Zlib license
Copyright (C) 1997-2025 Sam Lantinga <slouken@libsdl.org>
Copyright (C) 1995-2017 Jean-loup Gailly and Mark Adler

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

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

1. The origin of this software must not be misrepresented; you must
notclaim that you wrote the original software. If you use this
softwarein a product, an acknowledgment in the product
documentation would beappreciated but is not required.
2. Altered source versions must be plainly marked as such, and
must not be misrepresented as being the original software.
3. This notice may not be removed or altered from any source
distribution..

BSD-4-Clause License
Copyright (c) 1995 Jason W. Cox. All rights reserved.
*

https://opensource.org/license/bsd-2-clause/


* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:
* 1. Redistributions of source code must retain the above copyright
* notice, this list of conditions and the following disclaimer.
* 2. Redistributions in binary form must reproduce the above
copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the
distribution.
* 3. All advertising materials mentioning features or use of this
software
* must display the following acknowledgement:
* This product includes software developed by Jason W. Cox.
* 4. The name of the author may not be used to endorse or promote
products
* derived from this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND
ANY EXPRESS OR
* IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES
* OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED.
* IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY
DIRECT, INDIRECT,
* INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT
* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY
* THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT
* (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF
* THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
*
* $Id: redblack.h,v 1.1.1.1 2007/03/26 00:29:59 j Exp $

GNU LIBRARY GENERAL PUBLIC LICENSE
**********************************

Version 2, June 1991

Copyright (C)1989， 1991 Free Software Foundation, Inc.
59 Temple Place -- Suite 330, Boston, MA 02111-1307, USA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[This is the first released version of the library GPL. It is
numbered 2 because it goes with version 2 of the ordinary

GPL.]

Preamble
========

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General
Public
Licenses are intended to guarantee your freedom to share and
change
free software--to make sure the software is free for all its users.

This license, the Library General Public License, applies to
some
specially designated Free Software Foundation software, and to
any
other libraries whose authors decide to use it. You can use it for
your libraries, too.

When we speak of free software, we are referring to freedom,
not
price. Our General Public Licenses are designed to make sure
that youhave the freedom to distribute copies of free software (and
charge forthis service if you wish), that you receive source code or
can get itif you want it, that you can change the software or use
pieces of it innew free programs; and that you know you can do
these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the
rights.

These restrictions translate to certain responsibilities for you if you
distribute copies of the library, or if you modify it.

For example, if you distribute copies of the library, whether gratis
or for a fee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the
sourcecode. If you link a program with the library, you must
provide
complete object files to the recipients so that they can relink them
with the library, after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

Our method of protecting your rights has two steps: (1) copyright
the library, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the library.

Also, for each distributor's protection, we want to make certain
that everyone understands that there is no warranty for this free
library. If the library is modified by someone else and passed on,
wewant its recipients to know that what they have is not the original
version, so that any problems introduced by others will not reflect on
the original authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that companies distributing
freesoftware will individually obtain patent licenses, thus in effect
transforming the program into proprietary software. To prevent
this,
we have made it clear that any patent must be licensed for
everyone'sfree use or not licensed at all.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License, which was designed for
utility
programs. This license, the GNU Library General Public License,
applies to certain designated libraries. This license is
quitedifferent from the ordinary one; be sure to read it in full, and
don'tassume that anything in it is the same as in the ordinary
license.

The reason we have a separate public license for some libraries
isthat they blur the distinction we usually make between modifying
oradding to a program and simply using it. Linking a program with
alibrary, without changing the library, is in some sense simply using
the library, and is analogous to running a utility program
orapplication program. However, in a textual and legal sense, the
linkedexecutable is a combined work, a derivative of the original
library,and the ordinary General Public License treats it as such.

Because of this blurred distinction, using the ordinary General
Public License for libraries did not effectively promote software
sharing, because most developers did not use the libraries. We
concluded that weaker conditions might promote sharing better.

However, unrestricted linking of non-free programs would
deprive theusers of those programs of all benefit from the free
status of the
libraries themselves. This Library General Public License is
intendedto permit developers of non-free programs to use free
libraries, whilepreserving your freedom as a user of such programs
to change the freelibraries that are incorporated in them. (We
have not seen how toachieve this as regards changes in header
files, but we have achievedit as regards changes in the actual
functions of the Library.) Thehope is that this will lead to faster
development of free libraries.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between
a
"work based on the library" and a "work that uses the library". The
former contains code derived from the library, while the latter only
works together with the library.

Note that it is possible for a library to be covered by the ordinary
General Public License rather than by this special one.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION
AND MODIFICATION

0. This License Agreement applies to any software library which
contains a notice placed by the copyright holder or other

authorized party saying it may be distributed under the terms of
this Library General Public License (also called "this License").

Each licensee is addressed as "you".

A "library" means a collection of software functions and/or



data prepared so as to be conveniently linked with application
programs (which use some of those functions and data) to
form executables.

The "Library", below, refers to any such software library or
work which has been distributed under these terms. A "work
based on the Library" means either the Library or any derivative
work under copyright law: that is to say, a work containing the
Library or a portion of it, either verbatim or with modifications
and/or translated straightforwardly into another language.
(Hereinafter, translation is included without limitation in the
term "modification".)

"Source code" for a work means the preferred form of the
work for making modifications to it. For a library, complete source
code means all the source code for all modules it contains,
plus any associated interface definition files, plus the scripts
used to control compilation and installation of the library.

Activities other than copying, distribution and modification are
not covered by this License; they are outside its scope. The act
of running a program using the Library is not restricted, and
output from such a program is covered only if its contents
constitute a work based on the Library (independent of the use of
the Library in a tool for writing it). Whether that is true depends on
what the Library does and what the program that uses the Library
does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided
that you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep
intact all the notices that refer to this License and to the absence of
any warranty; and distribute a copy of this License along with the
Library.

You may charge a fee for the physical act of transferring a
copy, and you may at your option offer warranty protection in
exchange for a fee.

2. You may modify your copy or copies of the Library or any
portion of it, thus forming a work based on the Library, and
copy and distribute such modifications or work under the terms
of Section 1 above, provided that you also meet all of these
conditions:

a. The modified work must itself be a software library.

b. You must cause the files modified to carry prominent
notices stating that you changed the files and the date of
any change.

c. You must cause the whole of the work to be licensed at
no charge to all third parties under the terms of this
License.

d. If a facility in the modified Library refers to a function or
a table of data to be supplied by an application program that
uses the facility, other than as an argument passed when the
facility is invoked, then you must make a good faith effort to ensure
that, in the event an application does not supplysuch function or
table, the facility still operates, and performs whatever part of its
purpose remains meaningful. (For example, a function in a library to
compute square roots has a purpose that is entirely well-defined
independent of the application. Therefore, Subsection 2d requires
that any application-supplied function or table used by this function
must be optional: if the application does not supply it, the
square root function must still compute square roots.)

These requirements apply to the modified work as a whole.
If identifiable sections of that work are not derived from the
Library, and can be reasonably considered independent and
separate works in themselves, then this License, and its terms,
do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections
as part of a whole which is a work based on the Library, the
distribution of the whole must be on the terms of this License,
whose permissions for other licensees extend to the entire
whole, and thus to each and every part regardless of who
wrote it.

Thus, it is not the intent of this section to claim rights or
contest your rights to work written entirely by you; rather, the
intent is to exercise the right to control the distribution of
derivative or collective works based on the Library.

In addition, mere aggregation of another work not based on
the Library with the Library (or with a work based on the
Library) on a volume of a storage or distribution medium does not
bring the other work under the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General
Public License instead of this License to a given copy of the Library.
To do this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version
2, instead of to this License. (If a newer version than version 2 of
the ordinary GNU General Public License has appeared, then you
can specify that version instead if you wish.) Do not make any
other change in these notices.

Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to
all subsequent copies and derivative works made from that copy.
This option is useful when you wish to copy part of the code of the
Library into a program that is not a library.

4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you
accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software
interchange.

If distribution of object code is made by offering access to
copy from a designated place, then offering equivalent access
to copy the source code from the same place satisfies the
requirement to distribute the source code, even though third
parties are not compelled to copy the source along with the
object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being
compiled or linked with it, is called a "work that uses the Library".
Such a work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a "work that uses the Library" with the
Library creates an executable that is a derivative of the Library
(because it contains portions of the Library), rather than a
"work that uses the library". The executable is therefore covered
by this License. Section 6 states terms for distribution of such
executables.

When a "work that uses the Library" uses material from a
header file that is part of the Library, the object code for the
work may be a derivative work of the Library even though the
source code is not. Whether this is true is especially significant if
the work can be linked without the Library, or if the work is itself a
library. The threshold for this to be true is not precisely defined by
law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
work. (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section
6. Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also compile
or link a "work that uses the Library" with the Library to
produce a work containing portions of the Library, and
distribute that work under terms of your choice, provided that
the terms permit modification of the work for the customer's
own use and reverse engineering for debugging such
modifications.

You must give prominent notice with each copy of the work
that the Library is used in it and that the Library and its use are
covered by this License. You must supply a copy of this
License. If the work during execution displays copyright
notices, you must include the copyright notice for the Library
among them, as well as a reference directing the user to the
copy of this License. Also, you must do one of these things:

a. Accompany the work with the complete corresponding
machine-readable source code for the Library including



whatever changes were used in the work (which must be
distributed under Sections 1 and 2 above); and, if the work is an
executable linked with the Library, with the complete
machine-readable "work that uses the Library", as object code
and/or source code, so that the user can modify the Library
and then relink to produce a modified executable containing
the modified Library. (It is understood that the user who
changes the contents of definitions files in the Library will not
necessarily be able to recompile the application to use the modified
definitions.)

b. Accompany the work with a written offer, valid for at least
three years, to give the same user the materials specified in
Subsection 6a, above, for a charge no more than the cost of
performing this distribution.

c. If distribution of the work is made by offering access to
copy from a designated place, offer equivalent access to
copy the above specified materials from the same place.

d. Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses
the Library" must include any data and utility programs needed
for reproducing the executable from it. However, as a special
exception, the source code distributed need not include anything
that is normally distributed (in either source or binary form) with the
major components (compiler, kernel, and so on) of the operating
system on which the executable runs, unless that component itself
accompanies the executable.

It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
accompany the operating system. Such a contradiction means
you cannot use both them and the Library together in an
executable that you distribute.

7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a
combined library, provided that the separate distribution of the work
based on the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

a. Accompany the combined library with a copy of the same
work based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

b. Give prominent notice with the combined library of the
fact that part of it is a work based on the Library, and
explaining where to find the accompanying uncombined
form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute
the Library except as expressly provided under this License.
Any attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their
licenses terminated so long as such parties remain in full
compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify
or distribute the Library or its derivative works. These actions
are prohibited by law if you do not accept this License. Therefore,
by modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying the
Library or works based on it.

10. Each time you redistribute the Library (or any work based on
the Library), the recipient automatically receives a license from
the original licensor to copy, distribute, link with or modify the
Library subject to these terms and conditions. You may not
impose any further restrictions on the recipients' exercise of the
rights granted herein. You are not responsible for enforcing
compliance by third parties to this License.

11. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order,
agreement or otherwise) that contradict the conditions of this
License, they do not excuse you from the conditions of this

License. If you cannot distribute so as to satisfy simultaneously
your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the
Library at all. For example, if a patent license would not permit
royalty-free redistribution of the Library by all those who receive
copies directly or indirectly through you, then the only way you
could satisfy both it and this License would be to refrain entirely
from distribution of the Library.

If any portion of this section is held invalid or unenforceable
under any particular circumstance, the balance of the section is
intended to apply, and the section as a whole is intended to apply
in other circumstances.

It is not the purpose of this section to induce you to infringe
any patents or other property right claims or to contest validity
of any such claims; this section has the sole purpose of protecting
the integrity of the free software distribution system which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing to
distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is
believed to be a consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted in
certain countries either by patents or by copyrighted interfaces,
the original copyright holder who places the Library under this
License may add an explicit geographical distribution limitation
excluding those countries, so that distribution is permitted only in or
among countries not thus excluded. In such case, this License
incorporates the limitation as if written in the body of this License.

13. The Free Software Foundation may publish revised and/or new
versions of the Library General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the
Library specifies a version number of this License which applies
to it and "any later version", you have the option of following the
terms and conditions either of that version or of any later version
published by the Free Software Foundation. If the Library does
not specify a license version number, you may choose any version
ever published by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software which is
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this.
Our decision will be guided by the two goals of preserving the
free status of all derivatives of our free software and of
promoting the sharing and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE,
THERE IS NO WARRANTY FOR THE LIBRARY, TO THE EXTENT
PERMITTED BY APPLICABLELAW EXCEPT WHEN OTHERWISE
STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE LIBRARY IS WITH YOU. SHOULD
THE LIBRARY PROVE DEFECTIVE, YOU ASSUME THE COST
OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW
OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATAOR
DATA BEING RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF
THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.



END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Libraries
==============================================

If you develop a new library, and you want it to be of the
greatestpossible use to the public, we recommend making it free
software thateveryone can redistribute and change. You can do so
by permittingredistribution under these terms (or, alternatively,
under the terms ofthe ordinary General Public License).

To apply these terms, attach the following notices to the library.It
is safest to attach them to the start of each source file to
mosteffectively convey the exclusion of warranty; and each file
should haveat least the "copyright" line and a pointer to where the
full notice isfound.

ONE LINE TO GIVE THE LIBRARY'S NAME AND AN IDEA
OF WHAT IT DOES.

Copyright (C) YEAR NAME OF AUTHOR

This library is free software; you can redistribute it and/or
modify it under the terms of the GNU Library General Public
License as published by the Free Software Foundation; either
version 2 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
See the GNU Library General Public License for more details.

You should have received a copy of the GNU General Public
License along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA
02111-1307, USA.

Also add information on how to contact you by electronic and
papermail.

You should also get your employer (if you work as a programmer)
oryour school, if any, to sign a "copyright disclaimer" for the library,
if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the
library `Frob' (a library for tweaking knobs) written by James
Random Hacker. SIGNATURE OF TY COON, 1 April 1990 Ty Coon,
President of Vice

That's all there is to it!

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51
Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies of
this license document, but changing it is not allowed.

(This is the first released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2,
hence the version number 2.1.)

Preamble

The licenses for most software are designed to take you’re your
freedom to share and change it. By contrast, the GNU General
PublicLicenses are intended to guarantee your freedom to share
and changefree software--to make sure the software is free for all
its users.

This license, the Lesser General Public License, applies to
somespecially designated software packages--typically libraries--of
theFree Software Foundation and other authors who decide to use
it. Youcan use it too, but we suggest you first think carefully about
whetherthis license or the ordinary General Public License is the
betterstrategy to use in any particular case, based on the
explanations below.

When we speak of free software, we are referring to freedom of
use,not price. Our General Public Licenses are designed to make
sure thatyou have the freedom to distribute copies of free software
(and chargefor this service if you wish); that you receive source
code or can getit if you want it; that you can change the software
and use pieces ofit in new free programs; and that you are informed

that you can dothese things.

To protect your rights, we need to make restrictions that
forbiddistributors to deny you these rights or to ask you to surrender
theserights. These restrictions translate to certain responsibilities
foryou if you distribute copies of the library or if you modify it.
For example, if you distribute copies of the library, whether

gratisor for a fee, you must give the recipients all the rights that we
gaveyou. You must make sure that they, too, receive or can get
the sourcecode. If you link other code with the library, you must
providecomplete object files to the recipients, so that they can relink
themwith the library after making changes to the library and
recompilingit. And you must show them these terms so they know
their rights.

We protect your rights with a two-step method: (1) we copyright
thelibrary, and (2) we offer you this license, which gives you
legapermission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear thatthere
is no warranty for the free library. Also, if the library ismodified by
someone else and passed on, the recipients should knowthat what
they have is not the original version, so that the originalauthor's
reputation will not be affected by problems that might beintroduced
by others.

Finally, software patents pose a constant threat to the existence
ofany free program. We wish to make sure that a company
cannoteffectively restrict the users of a free program by obtaining
arestrictive license from a patent holder. Therefore, we insist
thatany patent license obtained for a version of the library must
beconsistent with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by
theordinary GNU General Public License. This license, the GNU
LesserGeneral Public License, applies to certain designated
libraries, andis quite different from the ordinary General Public
License. We usethis license for certain libraries in order to permit
linking thoselibraries into non-free programs.

When a program is linked with a library, whether statically or
usinga shared library, the combination of the two is legally speaking
acombined work, a derivative of the original library. The
ordinaryGeneral Public License therefore permits such linking only
if theentire combination fits its criteria of freedom. The Lesser
GeneralPublic License permits more lax criteria for linking other
code withthe library.

We call this license the "Lesser" General Public License because
itdoes Less to protect the user's freedom than the ordinary
GeneralPublic License. It also provides other free software
developers Lessof an advantage over competing non-free
programs. These disadvantagesare the reason we use the
ordinary General Public License for manylibraries. However, the
Lesser license provides advantages in certainspecial
circumstances.

For example, on rare occasions, there may be a special need
toencourage the widest possible use of a certain library, so that it
becomesa de-facto standard. To achieve this, non-free programs
must beallowed to use the library. A more frequent case is that a
freelibrary does the same job as widely used non-free libraries. In
thiscase, there is little to gain by limiting the free library to
freesoftware only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in
non-freeprograms enables a greater number of people to use a
large body offree software. For example, permission to use the
GNU C Library innon-free programs enables many more people to
use the whole GNUoperating system, as well as its variant, the
GNU/Linux operatingsystem.
Although the Lesser General Public License is Less protective of
theusers' freedom, it does ensure that the user of a program that
islinked with the Library has the freedom and the wherewithal to
runthat program using a modified version of the Library.

The precise terms and conditions for copying, distribution
andmodification follow. Pay close attention to the difference
between a"work based on the library" and a "work that uses the
library". Theformer contains code derived from the library,
whereas the latter mustbe combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND
MODIFICATION



0. This License Agreement applies to any software library or
otherprogram which contains a notice placed by the copyright
holder orother authorized party saying it may be distributed under
the terms ofthis Lesser General Public License (also called "this
License").Each licensee is addressed as "you".

A "library" means a collection of software functions and/or
dataprepared so as to be conveniently linked with application
programs(which use some of those functions and data) to form
executables.

The "Library", below, refers to any such software library or
workwhich has been distributed under these terms. A "work based
on theLibrary" means either the Library or any derivative work
undercopyright law: that is to say, a work containing the Library or
aportion of it, either verbatim or with modifications and/or
translatedstraightforwardly into another language. (Hereinafter,
translation isincluded without limitation in the term "modification".)

"Source code" for a work means the preferred form of the work
formaking modifications to it. For a library, complete source code
meansall the source code for all modules it contains, plus any
associatedinterface definition files, plus the scripts used to control
compilationand installation of the library.

Activities other than copying, distribution and modification are
notcovered by this License; they are outside its scope. The act
ofrunning a program using the Library is not restricted, and output
fromsuch a program is covered only if its contents constitute a work
basedon the Library (independent of the use of the Library in a tool
forwriting it). Whether that is true depends on what the Library
doesand what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the
Library'scomplete source code as you receive it, in any medium,
provided thatyou conspicuously and appropriately publish on each
copy anappropriate copyright notice and disclaimer of warranty;
keep intactall the notices that refer to this License and to the
absence of anywarranty; and distribute a copy of this License along
with theLibrary.

You may charge a fee for the physical act of transferring a
copy,and you may at your option offer warranty protection in
exchange for afee.

2. You may modify your copy or copies of the Library or any
portionof it, thus forming a work based on the Library, and copy
anddistribute such modifications or work under the terms of Section
1above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

c) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If a facility in the modified Library refers to a function or a
table of data to be supplied by an application program that uses
the facility, other than as an argument passed when the facility is
invoked, then you must make a good faith effort to ensure that, in
the event an application does not supply such function or table, the
facility still operates, and performs whatever part of its purpose
remains meaningful.

(For example, a function in a library to compute square roots
has a purpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square root
function must still compute square roots.)

These requirements apply to the modified work as a whole.
Ifidentifiable sections of that work are not derived from the
Library,and can be reasonably considered independent and
separate works inthemselves, then this License, and its terms, do
not apply to thosesections when you distribute them as separate
works. But when youdistribute the same sections as part of a
whole which is a work basedon the Library, the distribution of the
whole must be on the terms ofthis License, whose permissions for
other licensees extend to theentire whole, and thus to each and
every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contestyour
rights to work written entirely by you; rather, the intent is toexercise

the right to control the distribution of derivative orcollective works
based on the Library.

In addition, mere aggregation of another work not based on the
Librarywith the Library (or with a work based on the Library) on a
volume ofa storage or distribution medium does not bring the other
work underthe scope of this License.

3. You may opt to apply the terms of the ordinary GNU General
PublicLicense instead of this License to a given copy of the Library.
To dothis, you must alter all the notices that refer to this License,
sothat they refer to the ordinary GNU General Public License,
version 2,instead of to this License. (If a newer version than
version 2 of theordinary GNU General Public License has appeared,
then you can specifythat version instead if you wish.) Do not make
any other change inthese notices.

Once this change is made in a given copy, it is irreversible forthat
copy, so the ordinary GNU General Public License applies to
allsubsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code ofthe
Library into a program that is not a library.

4. You may copy and distribute the Library (or a portion
orderivative of it, under Section 2) in object code or executable
formunder the terms of Sections 1 and 2 above provided that you
accompanyit with the complete corresponding machine-readable
source code, whichmust be distributed under the terms of Sections
1 and 2 above on amedium customarily used for software
interchange.

If distribution of object code is made by offering access to
copyfrom a designated place, then offering equivalent access to
copy thesource code from the same place satisfies the requirement
todistribute the source code, even though third parties are
notcompelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of
theLibrary, but is designed to work with the Library by being
compiled orlinked with it, is called a "work that uses the Library".
Such awork, in isolation, is not a derivative work of the Library,
andtherefore falls outside the scope of this License.

However, linking a "work that uses the Library" with the
Librarycreates an executable that is a derivative of the Library
(because itcontains portions of the Library), rather than a "work that
uses thelibrary". The executable is therefore covered by this
License.Section 6 states terms for distribution of such executables.

When a "work that uses the Library" uses material from a header
filethat is part of the Library, the object code for the work may be
aderivative work of the Library even though the source code is
not.Whether this is true is especially significant if the work can
belinked without the Library, or if the work is itself a library.
Thethreshold for this to be true is not precisely defined by law.

If such an object file uses only numerical parameters,
datastructure layouts and accessors, and small macros and small
inlinefunctions (ten lines or less in length), then the use of the
objectfile is unrestricted, regardless of whether it is legally a
derivativework. (Executables containing this object code plus
portions of theLibrary will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you
maydistribute the object code for the work under the terms of
Section 6.Any executables containing that work also fall under
Section 6,whether or not they are linked directly with the Library
itself.

6. As an exception to the Sections above, you may also combine
orlink a "work that uses the Library" with the Library to produce
awork containing portions of the Library, and distribute that
workunder terms of your choice, provided that the terms
permitmodification of the work for the customer's own use and
reverseengineering for debugging such modifications.

You must give prominent notice with each copy of the work that
theLibrary is used in it and that the Library and its use are covered
bythis License. You must supply a copy of this License. If the
workduring execution displays copyright notices, you must include
thecopyright notice for the Library among them, as well as a
referencedirecting the user to the copy of this License. Also, you
must do oneof these things:

a) Accompany the work with the complete corresponding



machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library", as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It is understood that
the user who changes the contents of definitions files in the
Library will not necessarily be able to recompile the application to
use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism is one that (1) uses at run time a
copy of the library already present on the user's computer system,
rather than copying library functions into the executable, and (2)
will operate properly with a modified version of the library, if the user
installs one, as long as the modified version is interface-compatible
with the version that the work was made with.

c) Accompany the work with a written offer, valid for at least
three years, to give the same user the materials specified in
Subsection 6a, above, for a charge no more than the cost of
performing this distribution.

d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

e) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses
theLibrary" must include any data and utility programs needed
forreproducing the executable from it. However, as a special
exception,the materials to be distributed need not include anything
that isnormally distributed (in either source or binary form) with the
majorcomponents (compiler, kernel, and so on) of the operating
system onwhich the executable runs, unless that component itself
accompaniesthe executable.

It may happen that this requirement contradicts the
licenserestrictions of other proprietary libraries that do not
normallyaccompany the operating system. Such a contradiction
means you cannotuse both them and the Library together in an
executable that youdistribute.

7. You may place library facilities that are a work based on
theLibrary side-by-side in a single library together with other
libraryfacilities not covered by this License, and distribute such a
combinedlibrary, provided that the separate distribution of the work
based onthe Library and of the other library facilities is
otherwisepermitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same
work based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the Sections
above.

b) Give prominent notice with the combined library of the fact
that part of it is a work based on the Library, and explaining where
to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distributethe
Library except as expressly provided under this License.
Anyattempt otherwise to copy, modify, sublicense, link with,
ordistribute the Library is void, and will automatically terminate
yourrights under this License. However, parties who have
received copies,or rights, from you under this License will not have
their licensesterminated so long as such parties remain in full
compliance.

9. You are not required to accept this License, since you have
notsigned it. However, nothing else grants you permission to
modify ordistribute the Library or its derivative works. These
actions areprohibited by law if you do not accept this License.
Therefore, bymodifying or distributing the Library (or any work
based on theLibrary), you indicate your acceptance of this License
to do so, andall its terms and conditions for copying, distributing or
modifyingthe Library or works based on it.

10. Each time you redistribute the Library (or any work based on
theLibrary), the recipient automatically receives a license from
theoriginal licensor to copy, distribute, link with or modify the
Librarysubject to these terms and conditions. You may not impose
any furtherrestrictions on the recipients' exercise of the rights
granted herein.You are not responsible for enforcing compliance by

third parties withthis License.

11. If, as a consequence of a court judgment or allegation of
patentinfringement or for any other reason (not limited to patent
issues),conditions are imposed on you (whether by court order,
agreement orotherwise) that contradict the conditions of this
License, they do notexcuse you from the conditions of this License.
If you cannotdistribute so as to satisfy simultaneously your
obligations under thisLicense and any other pertinent obligations,
then as a consequence youmay not distribute the Library at all.
For example, if a patentlicense would not permit royalty-free
redistribution of the Library byall those who receive copies directly
or indirectly through you, thenthe only way you could satisfy both it
and this License would be torefrain entirely from distribution of the
Library.

If any portion of this section is held invalid or unenforceable under
anyparticular circumstance, the balance of the section is intended
to apply,and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe
anypatents or other property right claims or to contest validity of
anysuch claims; this section has the sole purpose of protecting
theintegrity of the free software distribution system which
isimplemented by public license practices. Many people have
madegenerous contributions to the wide range of software
distributedthrough that system in reliance on consistent application
of thatsystem; it is up to the author/donor to decide if he or she is
willingto distribute software through any other system and a
licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed
to
be a consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted
incertain countries either by patents or by copyrighted interfaces,
theoriginal copyright holder who places the Library under this
License may addan explicit geographical distribution limitation
excluding those countries,so that distribution is permitted only in or
among countries not thusexcluded. In such case, this License
incorporates the limitation as ifwritten in the body of this License.

13. The Free Software Foundation may publish revised and/or
newversions of the Lesser General Public License from time to
time.Such new versions will be similar in spirit to the present
version,but may differ in detail to address new problems or
concerns.

Each version is given a distinguishing version number. If the
Libraryspecifies a version number of this License which applies to it
and"any later version", you have the option of following the terms
andconditions either of that version or of any later version published
bythe Free Software Foundation. If the Library does not specify
alicense version number, you may choose any version ever
published bythe Free Software Foundation.

14. If you wish to incorporate parts of the Library into other
freeprograms whose distribution conditions are incompatible with
these,write to the author to ask for permission. For software which
iscopyrighted by the Free Software Foundation, write to the
FreeSoftware Foundation; we sometimes make exceptions for this.
Ourdecision will be guided by the two goals of preserving the free
statusof all derivatives of our free software and of promoting the
sharingand reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE,
THERE IS NOWARRANTY FOR THE LIBRARY, TO THE EXTENT
PERMITTED BY APPLICABLE LAW.EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OROTHER PARTIES PROVIDE THE LIBRARY "AS IS"
WITHOUT WARRANTY OF ANYKIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THEIMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULARPURPOSE. THE ENTIRE RISK AS TO THE
QUALITY AND PERFORMANCE OF THELIBRARY IS WITH YOU.
SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUMETHE
COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW
OR AGREED TO INWRITING WILL ANY COPYRIGHT HOLDER,



OR ANY OTHER PARTY WHO MAY MODIFYAND/OR
REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE
LIABLE TO YOUFOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL ORCONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THELIBRARY
(INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEINGRENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR AFAILURE OF THE LIBRARY TO
OPERATE WITH ANY OTHER SOFTWARE), EVEN IFSUCH
HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCHDAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software
thateveryone can redistribute and change. You can do so by
permittingredistribution under these terms (or, alternatively, under
the terms of theordinary General Public License).

To apply these terms, attach the following notices to the library.
It issafest to attach them to the start of each source file to most
effectivelyconvey the exclusion of warranty; and each file should
have at least the"copyright" line and a pointer to where the full
notice is found.

{description}
Copyright (C) {year} {fullname}

This library is free software; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
See the GNU Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General
Public License along with this library; if not, write to the Free
Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,
MA 02110-1301 USA

Also add information on how to contact you by electronic and paper
mail.

You should also get your employer (if you work as a programmer) or
yourschool, if any, to sign a "copyright disclaimer" for the library, if
necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the
library `Frob' (a library for tweaking knobs) written by James
Random Hacker. {signature of Ty Coon}, 1 April 1990 Ty Coon,
President of Vice

That's all there is to it!

PNG Reference Library version 2
Copyright (c) 1995-2018 The PNG Reference Library Authors.
Copyright (c) 2018 Cosmin Truta.
Copyright (c) 2000-2002, 2004, 2006-2018 Glenn Randers-Pehrson
Copyright (c) 1996-1997 Andreas Dilger..
Copyright (c) 1995-1996 Guy Eric Schalnat, Group 42, Inc.

This software is provided ‘as-is’, without any express or
impliedwarranty. In no event will the authors be held liable for any
damagesarising from the use of this software.

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

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

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

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

sourcedistribution.

Independent JPEG Group License
Copyright (C) 1994-2010, Thomas G. Lane, Guido Vollbeding.
This file is part of the Independent JPEG Group's software.
For conditions of distribution and use, see the accompanying
README file.

This file describes how to use the IJG JPEG library within an
applicationprogram. Read it if you want to write a program that
uses the library.

The file example.c provides heavily commented skeleton code for
calling theJPEG library. Also see jpeglib.h (the include file to be
used by applicationprograms) for full details about data structures
and function parameter lists.
The library source code, of course, is the ultimate reference.

Note that there have been *major* changes from the application
interfacepresented by IJG version 4 and earlier versions. The old
design had severalinherent limitations, and it had accumulated a lot
of cruft as we addedfeatures while trying to minimize
application-interface changes. We havesacrificed backward
compatibility in the version 5 rewrite, but we think theimprovements
justify this.libjpeg-turbo note: This file has been modified by The
libjpeg-turbo Projectto include only information relevant to
libjpeg-turbo, to wordsmith certainsections, and to remove impolitic
language that existed in the libjpeg v8README. It is included only
for reference. Please see README.md forinformation specific to
libjpeg-turbo.

The Independent JPEG Group's JPEG software
==========================================

This distribution contains a release of the Independent JPEG
Group's free JPEGsoftware. You are welcome to redistribute this
software and to use it for anypurpose, subject to the conditions
under LEGAL ISSUES, below.

This software is the work of Tom Lane, Guido Vollbeding, Philip
Gladstone,Bill Allombert, Jim Boucher, Lee Crocker, Bob
Friesenhahn, Ben Jackson,Julian Minguillon, Luis Ortiz, George
Phillips, Davide Rossi, Ge' Weijers,and other members of the
Independent JPEG Group.

IJG is not affiliated with the ISO/IEC JTC1/SC29/WG1 standards
committee(also known as JPEG, together with ITU-T SG16).

DOCUMENTATION ROADMAP
=====================

This file contains the following sections:

OVERVIEW General description of JPEG and the IJG
software.LEGAL ISSUES Copyright, lack of warranty, terms of
distribution.REFERENCES Where to learn more about
JPEG.ARCHIVE LOCATIONS Where to find newer versions of
this software.FILE FORMAT WARS Software *not* to get.TO
DO Plans for future IJG releases.

Other documentation files in the distribution are:

User documentation:
doc/usage.txtUsageinstructionsfor cjpeg, djpeg,

jpegtran,rdjpgcom, and wrjpgcom.doc/*.1Unix-style man pages for
programs (same info asusage.txt).doc/wizard.txtAdvanced usage
instructions for JPEG wizards
only.doc/change.logVersion-to-version change
highlights.Programmer and internal documentation:doc/libjpeg.txt
How to use the JPEG library in your own programs.src/example.c
Sample code for calling the JPEG library. doc/structure.txt
Overview of the JPEG library's internal structure.doc/coderules.txt
Coding style rules --- please read if you contribute code.

Please read at least usage.txt. Some information can also be
found in the JPEGFAQ (Frequently Asked Questions) article. See
ARCHIVE LOCATIONS below to findout where to obtain the FAQ
article.

If you want to understand how the JPEG code works, we suggest
reading one ormore of the REFERENCES, then looking at the



documentation files (in roughlythe order listed) before diving into
the code.

OVERVIEW
========

This package contains C software to implement JPEG image
encoding, decoding,and transcoding. JPEG (pronounced
"jay-peg") is a standardized compressionmethod for full-color and
grayscale images. JPEG's strong suit is
compressingphotographic images or other types of images that
have smooth color andbrightness transitions between neighboring
pixels. Images with sharp lines orother abrupt features may not
compress well with JPEG, and a higher JPEGquality may have to
be used to avoid visible compression artifacts with suchimages.

JPEG is normally lossy, meaning that the output pixels are not
necessarilyidentical to the input pixels. However, on photographic
content and other"smooth" images, very good compression ratios
can be obtained with no visiblecompression artifacts, and extremely
high compression ratios are possible ifyou are willing to sacrifice
image quality (by reducing the "quality" settingin the compressor.)

This software implements JPEG baseline, extended-sequential,
progressive, andlossless compression processes. Provision is
made for supporting all variantsof these processes, although some
uncommon parameter settings aren'timplemented yet. We have
made no provision for supporting the hierarchicalprocesses defined
in the standard.

We provide a set of library routines for reading and writing JPEG
image files,plus two sample applications "cjpeg" and "djpeg", which
use the library toperform conversion between JPEG and some
other popular image file formats.The library is intended to be reused
in other applications.

In order to support file conversion and viewing software, we have
includedconsiderable functionality beyond the bare JPEG
coding/decoding capability;for example, the color quantization
modules are not strictly part of JPEGdecoding, but they are
essential for output to colormapped file formats. Theseextra
functions can be compiled out of the library if not required for
aparticular application.

We have also included "jpegtran", a utility for lossless transcoding
betweendifferent JPEG processes, and "rdjpgcom" and "wrjpgcom",
two simpleapplications for inserting and extracting textual
comments in JFIF files.

The emphasis in designing this software has been on achieving
portability andflexibility, while also making it fast enough to be
useful. In particular,the software is not intended to be read as a
tutorial on JPEG. (See theREFERENCES section for introductory
material.) Rather, it is intended tobe reliable, portable,
industrial-strength code. We do not claim to haveachieved that
goal in every aspect of the software, but we strive for it.

We welcome the use of this software as a component of
commercial products.No royalty is required, but we do ask for an
acknowledgement in productdocumentation, as described under
LEGAL ISSUES.

LEGAL ISSUES
============

In plain English:

1. We don't promise that this software works. (But if you find any
bugs, please let us know!)
2. You can use this software for whatever you want. You don't
have to pay us.
3. You may not pretend that you wrote this software. If you use it in
aprogram, you must acknowledge somewhere in your
documentation that you've used the IJG code.

In legalese:

The authors make NO WARRANTY or representation, either
express or implied,with respect to this software, its quality, accuracy,
merchantability, orfitness for a particular purpose. This software is
provided "AS IS", and you,its user, assume the entire risk as to its
quality and accuracy.

This software is copyright (C) 1991-2020, Thomas G. Lane, Guido

Vollbeding.All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute
this
software (or portions thereof) for any purpose, without fee, subject
to theseconditions:
(1) If any part of the source code for this software is distributed, then
thisREADME file must be included, with this copyright and
no-warranty noticeunaltered; and any additions, deletions, or
changes to the original filesmust be clearly indicated in
accompanying documentation.
(2) If only executable code is distributed, then the
accompanyingdocumentation must state that "this software is
based in part on the work ofthe Independent JPEG Group".
(3) Permission for use of this software is granted only if the user
acceptsfull responsibility for any undesirable consequences; the
authors acceptNO LIABILITY for damages of any kind.

These conditions apply to any software derived from or based on
the IJG code,not just to the unmodified library. If you use our work,
you ought toacknowledge us.

Permission is NOT granted for the use of any IJG author's name or
company namein advertising or publicity relating to this software or
products derived fromit. This software may be referred to only as
"the Independent JPEG Group'ssoftware".

We specifically permit and encourage the use of this software as
the basis ofcommercial products, provided that all warranty or
liability claims areassumed by the product vendor.

REFERENCES
==========

We recommend reading one or more of these references before
trying tounderstand the innards of the JPEG software.

The best short technical introduction to the JPEG compression
algorithm isWallace, Gregory K. "The JPEG Still Picture
Compression Standard", Communications of the ACM, April 1991
(vol. 34 no. 4), pp. 30-44.
(Adjacent articles in that issue discuss MPEG motion picture
compression,applications of JPEG, and related topics.) If you
don't have the CACM issuehandy, a PDF file containing a revised
version of Wallace's article is
available at http://www.ijg.org/files/Wallace.JPEG.pdf. The file
(actuallya preprint for an article that appeared in IEEE Trans.
Consumer Electronics)omits the sample images that appeared in
CACM, but it includes correctionsand some added material. Note:
the Wallace article is copyright ACM and IEEE,and it may not be
used for commercial purposes.

A somewhat less technical, more leisurely introduction to JPEG can
be found in"The Data Compression Book" by Mark Nelson and
Jean-loup Gailly, published byM&T Books (New York), 2nd ed. 1996,
ISBN 1-55851-434-1. This book providesgood explanations and
example C code for a multitude of compression methodsincluding
JPEG. It is an excellent source if you are comfortable reading
Ccode but don't know much about data compression in general.
The book's JPEGsample code is far from industrial-strength, but
when you are ready to lookat a full implementation, you've got one
here...

The best currently available description of JPEG is the textbook
"JPEG StillImage Data Compression Standard" by William B.
Pennebaker and Joan L.Mitchell, published by Van Nostrand
Reinhold, 1993, ISBN 0-442-01272-1.Price US$59.95, 638 pp.
The book includes the complete text of the ISO JPEGstandards
(DIS 10918-1 and draft DIS 10918-2).

The original JPEG standard is divided into two parts, Part 1 being
the actualspecification, while Part 2 covers compliance testing
methods. Part 1 istitled "Digital Compression and Coding of
Continuous-tone Still Images,
Part 1: Requirements and guidelines" and has document numbers
ISO/IEC IS10918-1, ITU-T T.81. Part 2 is titled "Digital
Compression and Coding ofContinuous-tone Still Images, Part 2:
Compliance testing" and has documentnumbers ISO/IEC IS
10918-2, ITU-T T.83.

The JPEG standard does not specify all details of an
interchangeable fileformat. For the omitted details, we follow the
"JFIF" conventions, revision1.02. JFIF version 1 has been
adopted as ISO/IEC 10918-5 (05/2013) andRecommendation
ITU-T T.871 (05/2011): Information technology – Digitalcompression



and coding of continuous-tone still images: JPEG File
InterchangeFormat (JFIF). It is available as a free download in
PDF file format fromhttps://www.iso.org/standard/54989.html
and http://www.itu.int/rec/T-REC-T.871.
A PDF file of the older JFIF 1.02 specification is available at
http://www.w3.org/Graphics/JPEG/jfif3.pdf.

The TIFF 6.0 file format specification can be obtained from
http://mirrors.ctan.org/graphics/tiff/TIFF6.ps.gz.
The JPEG incorporationscheme found in the TIFF 6.0 spec of
3-June-92 has a number of seriousproblems. IJG does not
recommend use of the TIFF 6.0 design (TIFF Compressiontag 6).
Instead, we recommend the JPEG design proposed by TIFF
Technical Note#2 (Compression tag 7). Copies of this Note can be
obtained fromhttp://www.ijg.org/files/. It is expected that the next
revisionof the TIFF spec will replace the 6.0 JPEG design with the
Note's design.
Although IJG's own code does not support TIFF/JPEG, the free
libtiff libraryuses our library to implement TIFF/JPEG per the Note.

ARCHIVE LOCATIONS
=================

The "official" archive site for this software is www.ijg.org.
The most recent released version can always be found there
indirectory "files".

The JPEG FAQ (Frequently Asked Questions) article is a source of
somegeneral information about JPEG. It is available at
http://www.faqs.org/faqs/jpeg-faq.

FILE FORMAT COMPATIBILITY
=========================

This software implements ITU T.81 | ISO/IEC 10918 with some
extensions fromITU T.871 | ISO/IEC 10918-5 (JPEG File
Interchange Format-- see REFERENCES).Informally, the term
"JPEG image" or "JPEG file" most often refers to JFIF ora subset
thereof, but there are other formats containing the name "JPEG"
that
are incompatible with the original JPEG standard or with JFIF (for
instance,JPEG 2000 and JPEG XR). This software therefore does
not support theseformats. Indeed, one of the original reasons for
developing this free softwarewas to help force convergence on a
common, interoperable format standard forJPEG files.

JFIF is a minimal or "low end" representation. TIFF/JPEG (TIFF
revision 6.0 asmodified by TIFF Technical Note #2) can be used for
"high end" applicationsthat need to record a lot of additional data
about an image.

TO DO
=====

Please send bug reports, offers of help, etc. to
jpeg-info@jpegclub.org.
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