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Note to Resellers: Please pass on this document to your customer to avoid license breach and copyright 
infringements. 

Third-Party Software Information for  

SORIS Driver v9.0 
 

This product, solution or service ("Product") contains third-party software components listed in 
this document. These components are Open Source Software licensed under a license 
approved by the Open Source Initiative (www.opensource.org) or similar licenses as determined 
by SIEMENS ("OSS") and/or commercial or freeware software components. With respect to the 
OSS components, the applicable OSS license conditions prevail over any other terms and 
conditions covering the Product. The OSS portions of this Product are provided royalty-free and 
can be used at no charge. 

If SIEMENS has combined or linked certain components of the Product with/to OSS 
components licensed under the GNU LGPL version 2 or later as per the definition of the 
applicable license, and if use of the corresponding object file is not unrestricted ("LGPL 
Licensed Module", whereas the LGPL Licensed Module and the components that the LGPL 
Licensed Module is combined with or linked to is the "Combined Product"), the following 
additional rights apply, if the relevant LGPL license criteria are met: (i) you are entitled to modify 
the Combined Product for your own use, including but not limited to the right to modify the 
Combined Product to relink modified versions of the LGPL Licensed Module, and (ii) you may 
reverse-engineer the Combined Product, but only to debug your modifications. The modification 
right does not include the right to distribute such modifications and you shall maintain in 
confidence any information resulting from such reverse-engineering of a Combined Product. 

Certain OSS licenses require SIEMENS to make source code available, for example, the GNU 
General Public License, the GNU Lesser General Public License and the Mozilla Public 
License. If such licenses are applicable and this Product is not shipped with the required source 
code, a copy of this source code can be obtained by anyone in receipt of this information during 
the period required by the applicable OSS licenses by contacting the following address: 

Siemens AG 

Otto-Hahn-Ring 6 
81739 München 

Germany 

Keyword: Open Source Request  

Soris Driver v9.0 

SIEMENS may charge a handling fee of up to 5 EUR to fulfill the request. 

 

Warranty regarding further use of the Open Source Software: 

SIEMENS' warranty obligations are set forth in your agreement with SIEMENS. SIEMENS does 
not provide any warranty or technical support for this Product or any OSS components 
contained in it if they are modified or used in any manner not specified by SIEMENS. The 
license conditions listed below may contain disclaimers that apply between you and the 
respective licensor. For the avoidance of doubt, SIEMENS does not make any warranty 
commitment on behalf of or binding upon any third party licensor. 
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1. Third Party Software Components 

1.1 Boost C++ 1.68.0 

1.1.1 Copyrights 

© Tapia. 
© Copyright Tobias Schwinger, 2009 
© Copyright Stefan Seefeld, 2015 
© Copyright Lorenzo Caminiti, 2008-2016 
© Copyright Joachim Faulhaber, 2010 
© Copyright Jeremy Siek 2000. 
© Copyright Housemarque Oy 2002 
© Copyright Paul Mensonides 2002. 
© Copyright Edward Diener 2015 
© Copyright Edward Diener 2014 
© Copyright Edward Diener 2011-2014 . 
© Copyright Edward Diener 2011,2013,2016. 
© Copyright CrystalClear Software, Inc 2003-2006. 
© Copyright Beman Dawes, 2007 
© Copyright Beman Dawes, 2003-2006 . 
© Copyright Beman Dawes, 2006-2011 , 2013. 
© Copyright Beman Dawes, 2006, 2007, 2008, 2013. 
© Copyright Beman Dawes, 2002, 2006, 2007, 2009, 2010. 
© Copyright Beman Dawes and Robert Stewart, 2011. 
© Copyright Beman Dawes 2001, 2011. 
© Copyright 2004-2007 Jonathan Turkanis. 
© Bronnimann, Kai Bruning, Kevin Sopp, Paul Rose, Pavel Vozelinek, Howard Hinnant, Olaf 
Krzikalla, Samuel Debionne, Stjepan Rajko, Thorsten Ottosen, Tobias Schwinger, Tom 
Brinkman and Steven Watanabe 
© 2007 Microsoft Corporation. All rights reserved. 
copyrighted 1996 by Ronald Van Iwaarden. 
copyright by David Abrahams and Aleksey Gurtovoy. Copyright (c) 2005 by Pearson Education, 
Inc. 
copyright Thorsten Ottosen 2004-2007. 
copyright Paul A. Bristow 2013. 
copyright Paul A. Bristow 2006 - 2010 
copyright Louis Dionne 2013-2017 . 
copyright Louis Dionne 2013-2016 
copyright Joyent, Inc. and other Node contributors. All rights reserved. 
copyright John Maddock 2003-2008 . 
copyright John Maddock 2004 
copyright John Maddock 2003, Artyom Beilis 2010 
copyright Jason Rice 2016. 
copyright Gonzalo Brito Gadeschi 2015 
copyright 2011-2018 , Stefan Seefeld. 
copyright 2018 Joe Blow. 
copyright 2018 Christian Henning. 
copyright 2016 Vinnie Falco. 
copyright 2016 Daniel James. 
copyright 2014-2017 Steven Ross, Francisco Tapia, Orson Peters] authors [Ross, Steven] 
[Tapia, Francisco] [Peters, Orson] 
copyright 2014-2017 Glen Joseph Fernandes. 
copyright 2014 Christopher Kormanyos, John Maddock, Paul A. Bristow. 
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copyright 2013-2014 Kyle Lutz. 
copyright 2013, 2017, 2018 Andrey Semashev. 
copyright 2013 Oliver Kowalke. 
copyright 2011-2013 Adam Wulkiewicz. 
copyright 2011 Barend Gehrels. 
copyright 2010-2011 Tim Blechmann. 
copyright 2009-2016 Vladimir Batov. 
copyright 2008-2010 Marcin Kalicinski] 
copyright 2008-2011 John Maddock. 
copyright 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018 Lorenzo Caminiti. 
copyright 2007 John Maddock, Joel de Guzman, Eric Niebler and Matias Capeletto. 
copyright 2007 Eric Niebler. 
copyright 2007 2008 2009 Frank Mori Hess. 
copyright 2006-2012 Alexander Nasonov, Lorenzo Caminiti. 
copyright 2006, 2007, 2008, 2009, 2010, 2012, 2013, 2014, 2017 Nikhar Agrawal, Anton 
Bikineev, Paul A. Bristow, Marco Guazzone, Christopher Kormanyos, Hubert Holin, Bruno 
Lalande, John Maddock, Jeremy Murphy, Johan RÃ¥de, Gautam Sewani, Benjamin Sobotta, 
Nicholas Thompson, Thijs van den Berg, Daryle 
copyright 2006, 2007, 2008, 2009, 2010, 2011, 2012 Julio M. Merino Vidal, Ilya Sokolov, Felipe 
Tanus, Jeff Flinn, Boris Schaeling, 2016 Klemens D. Morgenstern. 
copyright 2005 Olaf Krzikalla, 2006-2015 Ion Gaztanaga. 
copyright 2005 2006 2007 Douglas Gregor, Matthias Troyer, Trustees of Indiana University. 
copyright 2005 2006 2007 2008 Daniel James. 
copyright 2004 Brian Ravnsgaard Riis 
copyright 2003-2008 Matthias Christian Schabel, 2007-2010 Steven Watanabe. 
copyright 2003-2005 Peter Dimov. 
copyright 2003 Thorsten Ottosen. 
copyright 2003 2006 Beman Dawes, Rene Rivera. 
copyright 2003 2004 Jeremy B. Maitin-Shepard. 
copyright 2003 2004 2005 Douglas Gregor. 
copyright 2002-2013 John Maddock and Christopher Kormanyos. 
copyright 2002 The Trustees of Indiana University. 
copyright 2002 2004 2006 Joel de Guzman, Eric Niebler. 
copyright 2002 2003 Eric Friedman Itay Maman. 
copyright 2002 2003 2004 Vladimir Prus. 
copyright 2002 2003 2004 Pavol Droba. 
copyright 2002 2003 2004 Douglas Gregor. 
copyright 2002 2003 2004 2005 Joel de Guzman, David Abrahams. 
copyright 2002 2003 2004 2005 2015 David Abrahams, Stefan Seefeld. 
copyright 2002 2003 2004 2005 2010 2014 2015 Joel de Guzman, Dan Marsden, Thomas 
Heller, John Fletcher. 
copyright 2002 - 2015 David Abrahams, Stefan Seefeld. 
copyright 2001-2018 Joel de Guzman, Hartmut Kaiser. 
copyright 2001-2009 Beman Dawes, Daryle Walker, Gennaro Prota, John Maddock. 
copyright 2001-2007 Beman Dawes, Vesa Karvonen, John Maddock. 
copyright 2001-2003 Joel de Guzman. 
copyright 2001, 2003, 2004, 2012 Daryle Walker. 
copyright 2001, 2002 Peter Dimov and Multi Media Ltd. 
copyright 2001 by Yann Dirson. 
copyright 2001 Kevlin Henney. 
copyright 2001 2002 Indiana University. 
copyright 2001 2002 2003 2004 Nicolai M. Josuttis. 
copyright 2001 2002 2003 2004 Douglas Gregor. 
copyright 2001 2002 2003 2004 2005 2006 2011 2012 Joel de Guzman, Dan Marsden, Tobias 
Schwinger. 
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copyright 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Joel de Guzman, 
Hartmut Kaiser. 
copyright 2000-2005 Jens Maurer, 2009-2010 Steven Watanabe. 
copyright 2000 Jeremy Siek, Lie-Quan Lee ,Andrew Lumsdaine. 
copyright 2000 2011 Adobe Systems Inc, David Abrahams, Frederic Bron, Steve Cleary, Beman 
Dawes, Aleksey Gurtovoy, Howard Hinnant, Jesse Jones, Mat Marcus, Itay Maman, John 
Maddock, Alexander Nasonov, Thorsten Ottosen, Roman Perepelitsa, Robert Ramey, Jeremy 
Siek, Robert Stewart and Stev 
copyright 2000 2006 Adobe Systems Inc, David Abrahams, Steve Cleary, Beman Dawes, 
Aleksey Gurtovoy, Howard Hinnant, Jesse Jones, Mat Marcus, Itay Maman, John Maddock, 
Alexander Nasonov, Thorsten Ottosen, Robert Ramey and Jeremy Siek. 
copyright 2000 2002 2003 Joe Blow, Jane Doe. 
copyright 2000 2001 University of Notre Dame du Lac. 
copyright 1999, 2000, 2001, 2002, 2003, 2004 Jaakko JÃ¤rvi, Gary Powell. 
copyright 1997 to 1999 by Joey Hess. 
copyright 1996, 1997, 1998, 1999 Silicon Graphics Computer Systems, Inc. 
copyright 1994 Hewlett-Packard Company. 
copyright 1963 Jane Doe. 
copyright 11 December 2005 Mark Adler 
copyright (c) 2013-2018 Oracle and/or its affiliates. 
copyright (c) 2013-2018 , Oracle and/or its affiliates. 
copyright (c) 2013, 2014 Oracle and/or its affiliates. 
copyright (c) 2005 troy d. straszheim <troy@resophonic.com> 
copyright (c) 1995-2010 Geodan, Amsterdam, the Netherlands. 
copyright (C) 1995-2017 Jean-loup Gailly and Mark Adler 
Thorsten Ottosen 2003-2004. 
Copyright;Tobias Schwinger 2005-2007 
Copyright: 2008 CodeRage, LLC 2004-2007 Jonathan Turkanis Author: Jonathan Turkanis 
Contact: turkanis at coderage dot com 
Copyright: 2007-2008 CodeRage, LLC Author: Jonathan Turkanis Contact: turkanis at coderage 
dot com 
Copyright: 2007 CodeRage Author: Jonathan Turkanis 
Copyright(c) 2016 Francisco JosÃ© Tapia (fjtapia@gmail.com ) 
Copyright © Joachim Faulhaber 2009 
Copyright © Intel Corporation 2008-2010. 
Copyright © Andrii Sydorchuk 2010-2013 . 
Copyright © Aleksey Gurtovoy and David Abrahams, 2002-2004. 
Copyright © 2017 Sergey Krivonos and Edward Diener. 
Copyright © 2016-2018 JoaquÃ­n M LÃ³pez MuÃ±oz 
Copyright © 2011 Paul A. Bristow. 
Copyright © 2008 CodeRage, LLC. 
Copyright © 2006-2010, 2012-2014, 2017 Nikhar Agrawal, Anton Bikineev, Paul A. Bristow, 
Marco Guazzone, Christopher Kormanyos, Hubert Holin, Bruno Lalande, John Maddock, 
Jeremy Murphy, Johan RÃ¥de, Gautam Sewani, Benjamin Sobotta, Nicholas Thompson, Thijs 
van den Berg, Daryle Walker and Xiaogang Zh 
Copyright © 2005  Aaron Windsor. 
Copyright © 2003-2007 Thorsten Ottosen. 
Copyright © 2003-2006 Andreas Huber DÃ¶nni. 
Copyright © 2002-2003 Martin Wille. 
Copyright © 1998-2003 Joel de Guzman. 
Copyright © 2002 The Trustees of Indiana University. 
Copyright © 2001-2011 Aleksey Gurtovoy and David Abrahams. 
Copyright © 2001-2009 Aleksey Gurtovoy and David Abraham. 
Copyright © 2001-2002 Marc Wintermantel, ETH Zurich. 
Copyright © 2000-2006 Stephen Cleary 
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Copyright © 2000 Jeremy Siek, Indiana University. 
Copyright ©  Paul Mensonides 2002-2012 . 
Copyright ©  Marshall Clow, 2012 
Copyright ©  Housemarque Oy 2002 
Copyright jQuery Foundation and other contributors. 
Copyright iamvfx@gmail.com 2014 
Copyright by David Abrahams and Aleksey Gurtovoy. Copyright (c) 2005 by Pearson Education, 
Inc. 
Copyright Zach Laine 2016 
Copyright Zach Laine 2014 
Copyright Xiaogang Zhang 2006 
Copyright Wind River 2017. 
Copyright W.P. McNeill 2010. 
Copyright Vladimur Prus 2005. 
Copyright Vladimir Prus, 2002 
Copyright Vladimir Prus 2002-2010 . 
Copyright Vladimir Prus 2002, 2003, 2004, 2005 
Copyright Vladimir Batov 2009-2016 
Copyright Vicente J. Botet Escriba 2014 
Copyright Vicente J. Botet Escriba 2012. 
Copyright Vicente J. Botet Escriba 2010 
Copyright Vicente J. Botet Escriba 2009-2011 
Copyright Vicente J. Botet Escriba 2009-2010 
Copyright Vicente J. Botet Escriba 2009 
Copyright Troy D. Straszheim 2009 
Copyright Toon Knapen, David Abrahams, Roland Richter, and Jeremy Siek 2003. 
Copyright Toon Knapen 2004. 
Copyright Timmo Stange 2007. 
Copyright Tim Blechmann 2012. 
Copyright Thorsten Ottosen, Neil Groves 2006. 
Copyright Thorsten Ottosen, Neil Groves 2006 - 2008 
Copyright Thorsten Ottosen 2003-2009 . 
Copyright Thorsten Ottosen 2006 
Copyright Thorsten Ottosen 2003-2006 
Copyright Thorsten Ottosen 2003-2004 
Copyright Thorsten Ottosen & Larry Evans 2003-2005. 
Copyright Thomas Witt 2003-2005 . 
Copyright Thomas Witt 2003, Jeremy Siek 2004. 
Copyright Thomas Sailer 2013. 
Copyright Thomas Mang 2010-2012 . 
Copyright Thomas Kent 2016 
Copyright Thomas Becker 2003 
Copyright Thijs van den Berg, 2008. 
Copyright Thijs van den Berg 2014 
Copyright Terje Sletteb and Kevlin Henney, 2005. 
Copyright T. Zachary Laine 2016-2018 
Copyright Steven Watanabe 2014 
Copyright Steven Watanabe 2011 
Copyright Steven Watanabe 2009-2010 -2011 
Copyright Steven Watanabe 2010 
Copyright Steven Watanabe 2009. 
Copyright Steven Ross 2014 
Copyright Steven Ross 2009-2014 . 
Copyright Steven J. Ross 2014 
Copyright Steven J. Ross 2001-2008 - 2014 
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Copyright Steven J. Ross 2001 - 2009. 
Copyright Stefan Seefeld 2005-2016 . 
Copyright Shunsuke Sogame 2005-2006. 
Copyright Shreyans Doshi 2017. 
Copyright Sergue E. Leontiev 2013. 
Copyright Sergey Shandar 2005, Alexander Nasonov, 2007. 
Copyright Sergey Nizovtsev 2016 
Copyright Sergey Krivonos 2017 
Copyright Sebastian Redl 2009 
Copyright Sebastian Ramacher, 2007. 
Copyright Sascha Ochsenknecht 2009. 
Copyright Samuel Krempp 2003. 
Copyright Ruslan Baratov 2017 
Copyright Robin Eckert 2015. 
Copyright Robert Ramey</a> 2002-2010. 
Copyright Robert Ramey 2002-2015 . 
Copyright Rene Rivera 2017 
Copyright Rene Rivera 2016 
Copyright Rene Rivera 2005-2015 -2016 
Copyright Rene Rivera 2015 
Copyright Rene Rivera 2008-2014 -2015 
Copyright Rene Rivera 2014 
Copyright Rene Rivera 2013-2014 
Copyright Rene Rivera 2013 
Copyright Rene Rivera 2008-2011 -2017 
Copyright Rene Rivera 2008-2011 -2013 
Copyright Rene Rivera 2011-2012 
Copyright Rene Rivera 2004-2008 . 
Copyright Renato Tegon Forti, Antony Polukhin 2011 - 2018. 
Copyright Renato Tegon Forti 2011 - 2013. 
Copyright Ralf W. Grosse-Kunstleve 2002-2006 . 
Copyright Ralf W. Grosse-Kunstleve & David Abrahams 2006. 
Copyright Polytechnic University, 2002--2004. 
Copyright Pierre Esterie & Joel Falcou. 
Copyright Peter Dimov and Multi Media Ltd 2001, 2002 
Copyright Peter Dimov and David Abrahams 2002. 
Copyright Peter Dimov 2017, 2018 
Copyright Peter Dimov 2017 
Copyright Peter Dimov 2015 
Copyright Peter Dimov 2000-2001 -2003 
Copyright Peter Dimov 2000-2001 -2002 
Copyright Peter Dimov 2001 
Copyright Pedro Ferreira 2005. 
Copyright Peder Holt 2005. 
Copyright Pavol Droba 2002-2006 . 
Copyright Paul Moore 1999-2001 Daryle Walker 2005, 2013. 
Copyright Paul Mensonides 2003 
Copyright Paul Fultz II 2018 
Copyright Paul Fultz II 2016-2018 
Copyright Paul Bristow 2006-2014 . 
Copyright Paul A. Britow 2009 
Copyright Paul A. Bristow. 
Copyright Paul A. Bristow 2006-2018 . 
Copyright Paul A. Bristow 2010, 2015 
Copyright Paul A. Bristow 2010, 2013 
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Copyright Paul A. Bristow 2009, 2011 
Copyright Paul A. Bristow 2009 - 2012 
, 2007-2017 . 
Copyright Paul A. Bristow 2008 
Copyright Paul A. Bristow 2007, 2013-14. 
Copyright Paul A. Bristow 2007, 2009, 2010, 2012. 
Copyright Paul A. Bristow 2007-2009 , 2010 
Copyright Paul A. Bristow 2006-7. 
Copyright Paul A. Bristow 2006, 2007, 2009, 2010. 
Copyright Paul A. Bristow & John Maddock 2009, 2010 
Copyright Paul A. Bristow & John Maddock 2009 
Copyright Paul A. 2007, 2010 
Copyright Orson Peters 2017. 
Copyright Oliver Kowalke, Nat Goodspeed 2015. 
Copyright Oliver Kowalke 2009-2018 . 
Copyright Nuxi, 2015. 
Copyright Noel Belcourt 2007. 
Copyright Nikolay Mladenov 2007. 
Copyright Nikhar Agrawal 2013-14 
Copyright Nicolas Lelong, 2010. 
Copyright Nick Thompson, 2018 
Copyright Nick Thompson, 2017 
Copyright Nicholas Thompson 2017. 
Copyright Niall Douglas 2005. 
Copyright Neil Groves 2003-2014 . 
Copyright Neil Groves & Thorsten Ottosen & Pavol Droba 2003-2004. 
Copyright Nat Goodspeed 2013-2015 . 
Copyright Nat Goodspeed + Oliver Kowalke 2015. 
Copyright Nasos Iliopoulos, Gunter Winkler 2009. 
Copyright Nakhar Agrawal 2013. 
Copyright Michael Stevens 2004 
Copyright Michael Drexl 2005-2007 . 
Copyright Michael Caisse 2010 
Copyright Matthias Troyer 2005. 
Copyright Matias Capeletto 2006-2007 
Copyright Marshall Clow 2007-2013 . 
Copyright Markus J. Weber 2015 
Copyright Marco Guazzone 2014 
Copyright Louis Dionne, 2013-2016 
Copyright Louis Dionne 2016 
Copyright Louis Dionne 2015 
Copyright Louis Dionne 2013-2017. 
Copyright Louis Dionne 2013 
Copyright Lorenzo Caminiti, 2009-2012 
Copyright Lingxi Li 2015. 
Copyright Leo Goodstadt 2012. 
Copyright Kohei Takahashi 2012-2016 . 
Copyright Klemens Morgenstern, 2012-2015. 
Copyright Kevlin Henney, 2000-2005. 
Copyright Kevlin Henney, 2000-2001 . All rights reserved. 
Copyright Kevlin Henney, 2000, 2001, 2002. All rights reserved. 
Copyright Keld Helsgaun 2000, Oliver Kowalke 2014. 
Copyright Keith MacDonald 2005. 
Copyright Justinas Vygintas Daugmaudis, 2010-2018 . 
Copyright Jurko Gospodnetic 2008. 
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Copyright Jonathan Turkanis 2005. 
Copyright Jonathan Brandmeyer, 2004. 
Copyright John R. Bandela 2001. 
Copyright John R. Bandela 2000-2002 
Copyright John Maddock. 
Copyright John Maddock and Paul A. Bristow 2010 
Copyright John Maddock and Paul A. Bristow 2009, 2010, 2012 
Copyright John Maddock 2001-2018 . 
Copyright John Maddock 2009 - 2012 
Copyright John Maddock 2008-11. 
Copyright John Maddock 2007-8. 
Copyright John Maddock 2006-7. 
Copyright John Maddock 2006-7, 2013-14. 
Copyright John Maddock 2006-15. 
Copyright John Maddock 2006, 2007, 2012, 2014. 
Copyright John Maddock 2005-2006, 2011. 
Copyright John Maddock 2002-4. 
Copyright John Maddock & Paul A. Bristow 2007, 2009, 2010, 2012 
Copyright Johan Rade and Paul A. Bristow 2011. 
Copyright Joel de Guzman 2002-2007 . 
Copyright Joel Falcou 2015 
Copyright Jim Bosch 2010-2012 . 
Copyright Jim Bosch & Ankit Daftery 2010-2012. 
Copyright Jessica Hamilton 2014 
Copyright Jeremy W. Murphy 2015. 
Copyright Jeremy Siek, David Abrahams 2000-2006. 
Copyright Jeremy Siek 2002 
Copyright Jeremy Murphy 2016. 
Copyright Jens Maurer 2006 
Copyright Jens Maurer 2002 
Copyright Jens Maurer 2000-2001 
Copyright Jens Maurer 2000, 2002 
Copyright Jens Maurer 2000 
Copyright Jeff Garland and Beman Dawes, 2002 
Copyright Jean-loup Gailly Osma Ahvenlampi (Osma.Ahvenlampi@hut.fi) Amiga 
Copyright Jason Rice 2017 
Copyright Jason Rice 2016 
Copyright Jason Rice 2015 
Copyright Jason Rhinelander 2016 
Copyright Jane Do. 
Copyright Jan Langer 2002 
Copyright Jan Gaspar 2003-2008. 
Copyright James E. King, III - 2017 
Copyright James E. King III 2018 
Copyright Jaap Suter 2003 
Copyright Ion Gaztanaga 2005-2013 . 
Copyright Howard Hinnant 2007-2010. 
Copyright Henrik Ravn 2004 
Copyright Helge Bahmann 2011. 
Copyright Gunter Winkler 2004 - 2009. 
Copyright Gottfried Ganbauge 2003-2006 . 
Copyright Gottfried Ganbauge 2003 2006. 
Copyright Gennaro Prota 2006. 
Copyright Gennadiy Rozental 2001-2014. 
Copyright Gautam Sewani 2008 
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Copyright Gautam Sewani 
Copyright Franz Detro 2014 
Copyright Frank Mori Hess 2007-2010 . 
Copyright Fernando Luis Cacciola Carballal, 2004 
Copyright Felix E. Klee, 2003. 
Copyright Eric Niebler 2014 
Copyright Eric Niebler 2005-2010 . 
Copyright Eric Niebler 2009 
Copyright Eric Niebler 2008 
Copyright Eric Niebler 2007 
Copyright Eric Niebler 2006 
Copyright Eric Friedman 2003 
Copyright Eric Friedman 2002-2003 
Copyright Eric Friedman 2002 
Copyright Emil Dotchevski 2007. 
Copyright Edward Nevill + Oliver Kowalke 2015 
Copyright Edward Diener 2015. 
Copyright Edward Diener 2013 
Copyright Edward Diener 2011 
Copyright Duncan Exon Smith 2012 
Copyright Douglas Gregor 2001-2008 . 
Copyright Douglas Gregor 2002-2004 
Copyright Doug Gregor 2004. 
Copyright Dietmar Kuehl 2001 
Copyright Dezide Aps 2003-2004 . 
Copyright Deniz Bahadir 2015 
Copyright David Abrahams, Matthias Troyer, Michael Gauckler 2005. 
Copyright David Abrahams, Jeremy Siek, and Thomas Witt 2003-2004 . 
Copyright David Abrahams, Jeremy Siek, Vladimir Prus 2006. 
Copyright David Abrahams, Jeremy Siek, Thomas Witt 2003. 
Copyright David Abrahams, Jeremy Siek 2003. 
Copyright David Abrahams, Daniel Wallin 2003-2009 . 
Copyright David Abrahams and Thomas Becker 2000-2006 . 
Copyright David Abrahams and Ralf W. Grosse-Kunstleve 2003-2003 . All rights reserved. 
Copyright David Abrahams and Nikolay Mladenov 2003. 
Copyright David Abrahams and Jeremy Siek 2003. 
Copyright David Abrahams and Gottfried Ganssauge 2003. 
Copyright David Abrahams and Brett Calcott 2003. 
Copyright David Abrahams and Aleksey Gurtovoy 2002-2004. 
Copyright David Abrahams 2005 
Copyright David Abrahams 2003-2004 
Copyright David Abrahams 2003, Jeremy Siek 2004. 
Copyright David Abrahams 2002-2003 
Copyright David Abrahams 2002, Nikolay Mladenov 2007. 
Copyright David Abrahams 2002, Joel de Guzman, 2002. 
Copyright David Abrahams 2001-2009 . 
Copyright David Abrahams 2000-2001 -2002 
Copyright David Abrahams & Ralf W. Grosse-Kunsteve 2004-2006. 
Copyright Dave Abrahams 2005-2006. 
Copyright Dave Abrahams 2001-2002 
Copyright Datasim Education BV 2009-2010 
Copyright Daryle Walker, Hubert Holin, John Maddock 2006 - 2007 
Copyright Daryle Walker, Hubert Holin and John Maddock 2013. 
Copyright Daryle Walker, Hubert Holin and John Maddock 2006 
Copyright Daryle Walker 2001. 
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Copyright Darin Adler 2000 
Copyright Daniel Wallin, David Abrahams 2005-2010 . 
Copyright Daniel Wallin 2005-2007 . 
Copyright Daniel Walker, Eric Niebler, Michel Morin 2008-2012. 
Copyright Daniel Walker 2007 
Copyright Daniel Walker 2006. 
Copyright Daniel Trebbien 2010. 
Copyright Daniel James 2005-2009 . 
Copyright Daniel Frey, 2002-2009. 
Copyright CrystalClear Software, 2003 
Copyright Cromwell D. Enage 2004 
Copyright Christpher Kormanyos 2014 
Copyright Christopher Kormanyos 2013-14 
Copyright Christopher Kormanyos 2002-2016 . 
Copyright Christopher Kormanyos 
Copyright Christopher Brown 2013 
Copyright Christophe Henry, 2010 
Copyright Christoper Kohlhoff 2007 
Copyright Chris Glover, 2016. 
Copyright Charly Chevalier 2015 
Copyright Catherine Morton 2015. 
Copyright Bryce Lelbach 2010. 
Copyright Bruno Dutra 2015 
Copyright Bertolt Mildner 2004. 
Copyright Benjamin Worpitz 2018 
Copyright Benjamin Sobotta 2012. 
Copyright Beman Dawes, David Abrahams, 1999-2001. 
Copyright Beman Dawes, Daryle Walker, Gennaro Prota and John Maddock 2001-2009 
Copyright Beman Dawes, 2013 
Copyright Beman Dawes, 2011 
Copyright Beman Dawes, 2010,2015 
Copyright Beman Dawes, 2010 
Copyright Beman Dawes, 2009 
Copyright Beman Dawes, 2008 
Copyright Beman Dawes, 2006 
Copyright Beman Dawes, 2004 
Copyright Beman Dawes, 2002-2014 . 
Copyright Beman Dawes, 2002-2005, 2010. 
Copyright Beman Dawes, 2002-2005 
Copyright Beman Dawes, 2002, 2006, 2007, 2009, 2010, 2011. 
Copyright Beman Dawes, 2002, 2003. 
Copyright Beman Dawes, 2002 
Copyright Beman Dawes, 2001 
Copyright Beman Dawes and Daryle Walker 1999 
Copyright Beman Dawes 2017 
Copyright Beman Dawes 2015 
Copyright Beman Dawes 1995-2014 . 
Copyright Beman Dawes 2014 
Copyright Beman Dawes 2012 
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1.1.2 Acknowledgements 

1. Doug Gregor ported the documentation to the BoostBook format. 
 
2. This library would not have happened without: 
 
Christopher Kormanyos' C++ decimal number code. 
Paul Bristow for patiently testing, and commenting on the library. 
All the folks at GMP, MPFR and libtommath, for providing the "guts" that makes this library 
work. 
"The Art Of Computer Programming", Donald E. Knuth, Volume 2: Seminumerical Algorithms, 
Third Edition (Reading, Massachusetts: Addison-Wesley, 1997), xiv+762pp. ISBN 0-201-89684-
2 
 
3. The idea of representing a type as multiple compile-time integers, and passing these integers 
across function boundaries using sizeof(), was taken from Steve Dewhurst's article "A Bitwise 
typeof Operator", CUJ 2002. This article can also be viewed online, at 
http://www.semantics.org/localarchive.html. 
 
Special thank you to Paul Mensonides, Vesa Karvonen, and Aleksey Gurtovoy for the Boost 
Preprocessor Library and MPL. Without these two libraries, this typeof implementation would 
not exist. 
 
The following people provided support, gave valuable comments, or in any other way 
contributed to the library development (in alphabetical order): 
 
David Abrahams 
Andrey Beliakov 
Joel de Guzman 
Daniel James 
Vesa Karvonen 
Andy Little 
Paul Mensonides 
Alexander Nasonov 
Tobias Schwinger 
Martin Wille 
 
4. The comprehensiveness of this library would not be possible without the existence of the 
indispensable resource that is the Pre-defined C/C++ Compiler Macros Project. It was, and 
continues to be, the primary source of the definitions that make up this library. Thanks to Bjorn 
Reese and all the volunteers that make that resource possible. 
 
This library would be an incoherent mess if it weren't for Boost community that provided 
invaluable feedback for the eight years that it took to polish into a useable form. In particular I 
would like to thank: Mathias Gaunard, Robert Stewart, Joël Lamotte, Lars Viklund, Nathan 
Ridge, Artyom Beilis, Joshua Boyce, Gottlob Frege, Thomas Heller, Edward Diener, Dave 
Abrahams, Iain Denniston, Dan Price, Ioannis Papadopoulos, and Robert Ramey. And thanks to 
Joel Falcou for managing the review of this library. 
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5. Christopher Kohlhoff and Peter Dimov made important contributions to the design. Comments 
and suggestions were also received from Pavel Vozenilek,Gennaro Prota, Dave Abrahams, Jeff 
Garland, Iain Hanson, Oliver Kowalke, and Oleg Abrosimov. Christopher Kohlhoff suggested 
several improvements to the http://www.open-
std.org/jtc1/sc22/wg21/docs/papers/2006/n2066.html[N2066] paper. Johan Nilsson's comments 
led to several of the refinements in N2066. 
 
6.  The mathematical text has been typeset with Nisus Writer. Jens Maurer has helped with 
portability and standard adherence, and was the Review Manager for this library. More 
acknowledgements in the History section. Thank you to all who contributed to the discution 
about this library. 
 
7. I'd like to thank Agustín Bergé, Eugene Yakubovich, Giovanni Piero Deretta and especially 
Nat Goodspeed. 
 
8. The author can be contacted at john - at - johnmaddock.co.uk; the home page for this library 
is at www.boost.org. 
 
I am indebted to Robert Sedgewick's "Algorithms in C++" for forcing me to think about 
algorithms and their performance, and to the folks at boost for forcing me to think, period. 
 
Eric Niebler, author of Boost.Expressive and the GRETA regular expression component, has 
shared several important ideas, in a series of long discussions. 
 
Pete Becker, of Roundhouse Consulting, Ltd., has helped enormously with the standardisation 
proposal language. 
 
The following people have all contributed useful comments or fixes: Dave Abrahams, Mike 
Allison, Edan Ayal, Jayashree Balasubramanian, Jan Bölsche, Beman Dawes, Paul Baxter, 
David Bergman, David Dennerline, Edward Diener, Peter Dimov, Robert Dunn, Fabio Forno, 
Tobias Gabrielsson, Rob Gillen, Marc Gregoire, Chris Hecker, Nick Hodapp, Jesse Jones, 
Martin Jost, Boris Krasnovskiy, Jan Hermelink, Max Leung, Wei-hao Lin, Jens Maurer, Richard 
Peters, Heiko Schmidt, Jason Shirk, Gerald Slacik, Scobie Smith, Mike Smyth, Alexander 
Sokolovsky, Hervé Poirier, Michael Raykh, Marc Recht, Scott VanCamp, Bruno Voigt, Alexey 
Voinov, Jerry Waldorf, Rob Ward, Lealon Watts, John Wismar, Thomas Witt and Yuval Yosef. 
 
If I've missed your name off (I'm sure there are a few, just not who they are...) then please do 
get in touch. 
 
I am also grateful to the manuals supplied with the Henry Spencer, PCRE, Perl and GNU 
regular expression libraries - wherever possible I have tried to maintain compatibility with these 
libraries and with the POSIX standard - the code however is entirely my own, including any 
bugs! I can absolutely guarantee that I will not fix any bugs I don't know about, so if you have 
any comments or spot any bugs, please get in touch. 
 
9. I'd like to thank Alex Hagen-Zanker, Christopher Kormanyos, Conrad Poelman, Eugene 
Yakubovich, Giovanni Piero Deretta, Hartmut Kaiser, Jeffrey Lee Hellrung, Nat Goodspeed, 
Robert Stewart, Vicente J. Botet Escriba and Yuriy Krasnoschek. 
 
Especially Eugene Yakubovich, Giovanni Piero Deretta and Vicente J. Botet Escriba contributed 
many good ideas during the review. 
 
10. The following people have provided valuable feedback and suggestions during the 
development of the library: Ion Gaztañaga, Janek Kozicki, Tobias Schwinger, Pavel Vozenílek. 
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Simon Atanasyan contributed a workaround for a problem with Sun Studio compilers. Rosa 
Bernárdez has proofread the documentation from the first drafts up to its present form. 
 
The acceptance review of Boost.Flyweight took place between January 21st and February 3rd 
2008. Many thanks to Ion Gaztañaga, the stalwart review manager, and to all the reviewers: 
Alberto Ganesh Barbati, Tim Blechmann, Vicente Juan Botet Escribá, Matías Capeletto, Neil 
Hunt, Marcus Lindblom, John Reid, David Sankel, Kevin Sopp, John Torjo, Markus Werle. 
Alberto identified important limitations of the initial design, which led to the introduction of key-
value flyweights. 
 
Boost.Flyweight relies on the Boost MPL Library from Aleksey Gurtovoy. The free-order 
template parameter interface offered by the library has been implemented with the Boost 
Parameter Library from David Abrahams and Daniel Wallin. Ion Gaztañaga's Boost Interprocess 
Library is the core element behind the intermodule_holder component. 
 
This work is dedicated to Jorge López, in the hope that past dire straits gentler oceans will lie. 
 
Boost 1.39 release 
Many thanks to Tim Blechmann for helping identify and solve a serious thread safety problem 
and to Peter Dimov for kindly extending the interface of his boost::detail::atomic_count utility to 
allow for the implementation of the fix. 
 
Boost 1.57 release 
Boost.Flyweight serialization uses the newly introduced helper support functionality of the Boost 
Serialization Library from Robert Ramey. Without helper support, serialization of flyweights 
would have been unacceptably costly in terms of archive space consumption. 
 
11. Many thanks to Julian Gonggrijp, Rob Stewart, Andrzej Krzemienski, Matus Chochlik, 
Jeroen Habraken, Hartmut Kaiser, Joel De Guzman, Thijs (M.A.) van den Berg, Roland Bock, 
Gavin Lambert, Paul Bristow, Alex Hagen-Zanker, Christopher Kormanyos for taking part in the 
Boost.Convert review and their valuable input. 
 
Special thanks to: 
 
Alex Hagen-Zanker, Roland Bock, Rob Stewart for their considerable and continuous 
contributions to the design and implementation of the library; 
Andrzej Krzemienski for helping to partition responsibilities and to ultimately pave the way for 
the boost::optional and std::tr2::optional deployment; 
Edward Diener the Boost Review Manager for helping with the converters' design, his 
continuous involvement, technical and administrative help, guidance and advice; 
Joel De Guzman, Rob Stewart and Alex Hagen-Zanker for making sure the performance tests 
work as they should; 
Paul Bristow for helping great deal with the documentation; 
Kevlin Henney and Dave Abrahams for their lexical_cast-related insights and explanations. 
 
12. Beman Dawes provided the original config.hpp and part of this document. 
 
Vesa Karvonen provided a description of the principles (see rationale) and put together an early 
version of the current configuration setup. 
 
John Maddock put together the configuration current code, the test programs, the configuration 
script and the reference section of this document. 
 
Matias Capeletto converted the docs to quickbook format. 
 



© Siemens 2017-2025.   All rights reserved. page 46/159  

Numerous boost members, past and present, have contributed fixes to boost's configuration. 
 
13. Fernando Cacciola, Darren Cook, Beman Dawes, Jeremy Maitin-Shepard and Daryle 
Walker from the Boost mailing list provided useful suggestions for improvement on the first 
alpha releases of the library. Gang Wang discovered several bugs in the code. Thomas 
Wenisch brought out the idea of "sequence sets" from which sequenced indices were designed. 
Giovanni Bajo, Chris Little and Maxim Yegorushkin tested the library on several platforms. 
Daniel Wallin contributed fixes for MSVC++ 7.0. Ron Liechty and the support staff at 
Metrowerks provided assistance during the porting of the library to CW 8.3. Porting to VisualAge 
6.0 counted on Toon Knapen's help. Markus Schöpflin aided with Compaq C++ 6.5 and GCC for 
Tru64 UNIX. Rosa Bernárdez proofread the last versions of the tutorial. 
 
Pavel Vozenílek has been immensely helpful in thoroughly reviewing every single bit of the 
library, and he also suggested several extra functionalities, most notably range querying, safe 
mode, polymorphic key extractors and MPL support. Thank you! 
 
The Boost acceptance review took place between March 20th and 30th 2004. Pavel Vozenílek 
was the review manager. Thanks to all the people who participated and specially to those who 
submitted reviews: Fredrik Blomqvist, Tom Brinkman, Paul A Bristow, Darren Cook, Jeff 
Garland, David B. Held, Brian McNamara, Gary Powell, Rob Stewart, Arkadiy Vertleyb, Jörg 
Walter. Other Boost members also contributed ideas, particularly in connection with the library's 
naming scheme: Pavol Droba, Dave Gomboc, Jeremy Maitin-Shepard, Thorsten Ottosen, 
Matthew Vogt, Daryle Walker. My apologies if I inadvertently left somebody out of this list. 
 
Boost.MultiIndex could not have been written without Aleksey Gurtovoy et al. superb Boost MPL 
Library. Also, Aleksey's techniques for dealing with ETI-related problems in MSVC++ 6.0 helped 
solve some internal issues of the library. 
 
The internal implementation of red-black trees is based on that of SGI STL stl_tree.h file: 
 
Copyright (c) 1996,1997 Silicon Graphics Computer Systems, Inc. 
Permission to use, copy, modify, distribute and sell this software and its documentation for any 
purpose is hereby granted without fee, provided that the above copyright notice appear in all 
copies and that both that copyright notice and this permission notice appear in supporting 
documentation. Silicon Graphics makes no representations about the suitability of this software 
for any purpose. It is provided "as is" without express or implied warranty. 
 
Copyright (c) 1994 Hewlett-Packard Company 
Permission to use, copy, modify, distribute and sell this software and its documentation for any 
purpose is hereby granted without fee, provided that the above copyright notice appear in all 
copies and that both that copyright notice and this permission notice appear in supporting 
documentation. Hewlett-Packard Company makes no representations about the suitability of 
this software for any purpose. It is provided "as is" without express or implied warranty. 
I would like to dedicate this piece of work to Rosa Bernárdez, my very first C++ teacher, for her 
unconditional support in many endeavors of which programming is by no means the most 
important. In memory of my cat López (2001-2003): he lived too fast, died too young. 
Boost 1.33 release 
Many thanks again to Pavel Vozenílek, who has carefully reviewed the new material and 
suggested many improvements. The design of hashed indices has benefited from discussions 
with several Boost members, most notably Howard Hinnant and Daniel James. Daniel has also 
contributed Boost.Hash to the community: hashed indices depend on this library as their default 
hash function provider. Robert Ramey's Boost Serialization Library provides the very solid 
framework upon which Boost.MultiIndex serialization capabilities are built. Toon Knapen helped 
adjust the library for VisualAge 6.0. Markus Schöpflin provided a Jamfile tweak for GCC under 
Tru64 UNIX. 
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Boost 1.34 release 
Thanks go to Pavel Vozenílek for his useful comments and suggestions during the development 
of this release, and to Rosa Bernárdez for reviewing the new material in the documentation. Alo 
Sarv suggested a notational improvement in the specification of partial searches with composite 
keys. Maxim Yegorushkin proposed a valuable spatial optimization for ordered indices and 
provided figures of its impact on performance for containers with large numbers of elements. 
Caleb Epstein performed the tests under MSVC++ 8.0 described in the performance section. 
The following people have reported bugs and problems with previous versions and prereleases 
of the library: Alexei Alexandrov, Matías Capeletto, John Eddy, Martin Eigel, Guillaume Lazzara, 
Felipe Magno de Almeida, Julien Pervillé, Hubert Schmid, Toby Smith. 
 
New member in the family! Thanks to Héctor for his patience during long development sessions 
and his occasional contributions to the source codebase. 
Boost 1.35 release 
global_fun was included after a proposal by Markus Werle. Bruno Martínez Aguerre suggested 
the inclusion of iterator_to. The rollback versions of modify and modify_key arose from 
discussions with Matías Capeletto. Steven Watanabe spotted an include guard bug present 
from the first release of the library. 
 
Boost 1.36 release 
Thanks to Amit Jain for reporting a problem with allocator management. Michael Fawcett 
proposed the addition of an allocator constructor to multi_index_container. A report from 
Zachary Zhou has led to enhancing the behavior of hashed indices update functions so that 
they meet some intuitive expectations. Grzegorz Jakacki spotted some internal dead code. 
 
Boost 1.56 release 
Stephen Kelly has contributed the removal of workaround code for old compilers no longer 
supported. 
 
14. Many, many thanks to the Boost peers, notably Jeff Garland, Beman Dawes, Ed Brey, Gary 
Powell, Peter Dimov, and Jens Maurer for providing helpful suggestions! 
 
15. The following people have provided valuable feedback and suggestions during the 
development of the library: Ion Gaztañaga, Janek Kozicki, Tobias Schwinger, Pavel Vozenílek. 
Simon Atanasyan contributed a workaround for a problem with Sun Studio compilers. Rosa 
Bernárdez has proofread the documentation from the first drafts up to its present form. 
 
The acceptance review of Boost.Flyweight took place between January 21st and February 3rd 
2008. Many thanks to Ion Gaztañaga, the stalwart review manager, and to all the reviewers: 
Alberto Ganesh Barbati, Tim Blechmann, Vicente Juan Botet Escribá, Matías Capeletto, Neil 
Hunt, Marcus Lindblom, John Reid, David Sankel, Kevin Sopp, John Torjo, Markus Werle. 
Alberto identified important limitations of the initial design, which led to the introduction of key-
value flyweights. 
 
Boost.Flyweight relies on the Boost MPL Library from Aleksey Gurtovoy. The free-order 
template parameter interface offered by the library has been implemented with the Boost 
Parameter Library from David Abrahams and Daniel Wallin. Ion Gaztañaga's Boost Interprocess 
Library is the core element behind the intermodule_holder component. 
 
This work is dedicated to Jorge López, in the hope that past dire straits gentler oceans will lie. 
 
Boost 1.39 release 
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Many thanks to Tim Blechmann for helping identify and solve a serious thread safety problem 
and to Peter Dimov for kindly extending the interface of his boost::detail::atomic_count utility to 
allow for the implementation of the fix. 
 
Boost 1.57 release 
Boost.Flyweight serialization uses the newly introduced helper support functionality of the Boost 
Serialization Library from Robert Ramey. Without helper support, serialization of flyweights 
would have been unacceptably costly in terms of archive space consumption. 
 
16. Special thanks to: 
 
Paul Mensonides for his invaluable help while developing the macro expansion engine and his 
insightful tips. He developed the recursive macro expansion algorithm implemented herein and 
also contributed most of the small testcases used for testing the correctness of the macro 
expansion. 
 
Dan Nuffer, who wrote the initial Re2C based C++ lexer and the Slex (Spirit Lex) scanner 
generator sample. 
 
Martin Wille for helping with the port to Linux, testing on Linux and for contributing the 
automated test scripts. 
 
Vladimir Prus for helping with the command line and config file options analysis for the Wave 
driver executable. 
 
Juan Carlos Arevalo-Baeza, who wrote the Spirit cpp_lexer sample, from which are taken some 
ideas. 
 
Andrei Alexandrescu for allowing to use his flex_string class, a policy based std::basic_string<> 
compatible string implementation. 
 
Reece Dunn, Vesa Karvonen, Faisal Vali, Porter Schermerhorn, Juergen Hunold, Jozsef 
Mihalicza and Daniel Fontijne for reporting several problems and bugs. 
 
Tarmo Pikaro for reporting several bug while compiling specific headers from the Microsoft 
Windows SDK. 
 
Rob Stewart helped a lot with proof reading the documentation. 
 
Stefan Seefeld for integrating Wave into his Synopsis library and finding a couple of bugs along 
the way. 
 
Andreas Sæbjørnsen and Felipe Magno de Almeida for suggesting some extensions and 
corrections to the Wave preprocessing hook interface and related testing. 
 
Tobias Schwinger for suggesting the 'pragma wave option(output:...)' and '#pragma 
message("...")' functionalities and reporting a couple of bugs. 
 
Richard Guenther for fixing a nasty buffer overrun problem in the Re2C lexer. 
 
Danny Havenith for contributing his partial C++ parser hannibal as a sample to Wave. 
 
and last but not least 
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Joel de Guzman for nudging me into this adventure and for his work on the Spirit parser 
framework, without which the Wave library wouldn't have been possible. 
 
Special thanks also to people who gave feedback and valuable comments, particularly 
members of Boost and Spirit mailing lists. This includes all those who participated in the Boost 
review: 
 
Tom Brinkman (who volunteered to be the review manager), David Abrahams, Beman Dewes, 
Reece Dunn, Larry Evans, Doug Gregor, Joel de Guzman, Baptiste Lepilleur, Andy Little, Paul 
Mensonides, Dan Nuffer, Andreas Pokorny, Vladimir Prus, Gennadiy Rozental, Michiel Salters, 
Jonathan Turkanis, Chris Uzdavinis, Pavel Vozenilek, Michael Walter 
 
The Wave library uses the following Boost [8] libraries: 
 
Boost Spirit (LL parser framework that represents parsers directly as EBNF grammars in inlined 
C++) 
Boost Iterator Adaptor Library (Adapt a base type into a standard conforming iterator) 
Boost Filesystem Library (Portable paths, iteration over directories, and other useful filesystem 
operations) 
Boost Program options and arguments library 
 
and other small parts of different Boost libraries. 
 
17. I'd like to thank Alex Hagen-Zanker, Christopher Kormanyos, Conrad Poelman, Eugene 
Yakubovich, Giovanni Piero Deretta, Hartmut Kaiser, Jeffrey Lee Hellrung, Nat Goodspeed, 
Robert Stewart, Vicente J. Botet Escriba and Yuriy Krasnoschek. 
 
Especially Eugene Yakubovich, Giovanni Piero Deretta and Vicente J. Botet Escriba contributed 
many good ideas during the review. 
 
18. I'd like to thank Agustín Bergé, Eugene Yakubovich, Giovanni Piero Deretta and especially 
Nat Goodspeed. 
 
19. I'd like to thank Adreas Fett, Artyom Beilis, Daniel Larimer, David Deakins, Evgeny 
Shapovalov, Fernando Pelliccioni, Giovanni Piero Deretta, Gordon Woodhull, Helge Bahmann, 
Holger Grund, Jeffrey Lee Hellrung (Jr.), Keith Jeffery, Martin Husemann, Phil Endecott, Robert 
Stewart, Sergey Cheban, Steven Watanabe, Vicente J. Botet Escriba, Wayne Piekarski. 
 
20. Many, many people in one or another way contributed to the library development. The list 
below is known to be incomplete and needs updating! We sincerely promise to fix it in the near 
feature. 
 
For bug reports, patches, suggestions and insightful discussions, our thanks go to: 
 
John Bandela 
Fernando Cacciola 
Peter Dimov 
Eric Friedman 
Arnaldur Gylfason 
David B. Held 
Vesa Karvonen 
Mat Marcus 
Hamish Mackenzie 
Paul Mensonides 
Emily Winch 
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21. The following are a few acknowledgements of people that contributed to or were 
instrumental in the development of the library by Vesa Karnoven and myself. 
Vesa Karvonen 
The original idea of passing two extra parameters to REPEAT, which makes it possible to create 
preprocessor code on top of it, was due to Aleksey Gurtovoy.  The invokeable IDENTITY macro 
was invented by him.  He also suggested the name for the library.  Many thanks to Aleksey for 
his insights! 
Thanks to everyone who participated in the review:  David Abrahams, Beman Dawes, Ronald 
Garcia, Douglas Gregor, Aleksey Gurtovoy, Jeremy Siek, and Daryle Walker. 
Thanks to Chris Little and Mat Marcus for providing help with MWCW. 
The original automatic recursion technique, which makes many of the library primitives easier to 
use, was invented by Paul Mensonides. 
The PREPROCESSOR library has been developed by Vesa Karvonen. 
Paul Mensonides 
Thanks to Vesa Karvonen for the original conception of the library.  His work, his help, and his 
opinions are all much appreciated. 
Thanks also to David Abrahams for his observations and continued support. 
The help of several other Boost developers is also greatly appreciated.  In particular, thanks to 
Aleksey Gurtovoy for his suggestions and to Ralf W. Grosse-Kunstleve for providing access to 
several compilers for testing. 
 
22. Boost Test Team 
Boost.Test 3.0 is being developed and maintained by Gennadiy Rozental and Raffi Enficiaud. 
 
New documentation 
Raffi Enficiaud and Andrzej Krzemienski efforts were a driving force behind the Boost.Test 
documentation overhaul. 
 
Second incarnation including the Unit Test Framework 
Beman Dawes and Ullrich Koethe started the library. Fernando Cacciola, Jeremy Siek, Beman 
Dawes, Ullrich Koethe, Dave Abrahams suggested numerous improvements during the Formal 
Review. Jeremy Siek was the review manager. Beman Dawes was a great help in both final 
testing and merging library with rest of the boost. Gennadiy Rozental was the developer and 
maintainer. 
 
Original Test Library 
Ed Brey, Kevlin Henney, Ullrich Koethe, and Thomas Matelich provided very helpful comments 
during development. Dave Abrahams, Ed Brey, William Kempf, Jens Maurer, and Wilka 
suggested numerous improvements during the Formal Review. Jens Maurer was the review 
manager. Beman Dawes is the developer and maintainer. 
 
23. I'd like to thank Alex Hagen-Zanker, Christopher Kormanyos, Conrad Poelman, Eugene 
Yakubovich, Giovanni Piero Deretta, Hartmut Kaiser, Jeffrey Lee Hellrung, Nat Goodspeed, 
Robert Stewart, Vicente J. Botet Escriba and Yuriy Krasnoschek. 
 
Especially Eugene Yakubovich, Giovanni Piero Deretta and Vicente J. Botet Escriba contributed 
many good ideas during the review. 
 
24. Beman Dawes provided the original config.hpp and part of this document. 
 
Vesa Karvonen provided a description of the principles (see rationale) and put together an early 
version of the current configuration setup. 
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John Maddock put together the configuration current code, the test programs, the configuration 
script and the reference section of this document. 
 
Matias Capeletto converted the docs to quickbook format. 
 
Numerous boost members, past and present, have contributed fixes to boost's configuration. 
 
25. The mathematical text has been typeset with Nisus Writer. Jens Maurer has helped with 
portability and standard adherence, and was the Review Manager for this library. More 
acknowledgements in the History section. Thank you to all who contributed to the discussion 
about this library. 
 
26. Special thanks to: 
 
Paul Mensonides for his invaluable help while developing the macro expansion engine and his 
insightful tips. He developed the recursive macro expansion algorithm implemented herein and 
also contributed most of the small testcases used for testing the correctness of the macro 
expansion. 
 
Dan Nuffer, who wrote the initial Re2C based C++ lexer and the Slex (Spirit Lex) scanner 
generator sample. 
 
Martin Wille for helping with the port to Linux, testing on Linux and for contributing the 
automated test scripts. 
 
Vladimir Prus for helping with the command line and config file options analysis for the Wave 
driver executable. 
 
Juan Carlos Arevalo-Baeza, who wrote the Spirit cpp_lexer sample, from which are taken some 
ideas. 
 
Andrei Alexandrescu for allowing to use his flex_string class, a policy based std::basic_string<> 
compatible string implementation. 
 
Reece Dunn, Vesa Karvonen, Faisal Vali, Porter Schermerhorn, Juergen Hunold, Jozsef 
Mihalicza and Daniel Fontijne for reporting several problems and bugs. 
 
Tarmo Pikaro for reporting several bug while compiling specific headers from the Microsoft 
Windows SDK. 
 
Rob Stewart helped a lot with proof reading the documentation. 
 
Stefan Seefeld for integrating Wave into his Synopsis library and finding a couple of bugs along 
the way. 
 
Andreas Sæbjørnsen and Felipe Magno de Almeida for suggesting some extensions and 
corrections to the Wave preprocessing hook interface and related testing. 
 
Tobias Schwinger for suggesting the 'pragma wave option(output:...)' and '#pragma 
message("...")' functionalities and reporting a couple of bugs. 
 
Richard Guenther for fixing a nasty buffer overrun problem in the Re2C lexer. 
 
Danny Havenith for contributing his partial C++ parser hannibal as a sample to Wave. 
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and last but not least 
 
Joel de Guzman for nudging me into this adventure and for his work on the Spirit parser 
framework, without which the Wave library wouldn't have been possible. 
 
Special thanks also to people who gave feedback and valuable comments, particularly 
members of Boost and Spirit mailing lists. This includes all those who participated in the Boost 
review: 
 
Tom Brinkman (who volunteered to be the review manager), David Abrahams, Beman Dewes, 
Reece Dunn, Larry Evans, Doug Gregor, Joel de Guzman, Baptiste Lepilleur, Andy Little, Paul 
Mensonides, Dan Nuffer, Andreas Pokorny, Vladimir Prus, Gennadiy Rozental, Michiel Salters, 
Jonathan Turkanis, Chris Uzdavinis, Pavel Vozenilek, Michael Walter 
 
The Wave library uses the following Boost [8] libraries: 
 
Boost Spirit (LL parser framework that represents parsers directly as EBNF grammars in inlined 
C++) 
Boost Iterator Adaptor Library (Adapt a base type into a standard conforming iterator) 
Boost Filesystem Library (Portable paths, iteration over directories, and other useful filesystem 
operations) 
Boost Program options and arguments library 
 
and other small parts of different Boost libraries. 
 
27. Many, many people in one or another way contributed to the library development. The list 
below is known to be incomplete and needs updating! We sincerely promise to fix it in the near 
feature. 
 
For bug reports, patches, suggestions and insightful discussions, our thanks go to: 
 
John Bandela 
Fernando Cacciola 
Peter Dimov 
Eric Friedman 
Arnaldur Gylfason 
David B. Held 
Vesa Karvonen 
Mat Marcus 
Hamish Mackenzie 
Paul Mensonides 
Emily Winch 
 
28. Thomas Witt in 2002 produced a prototype called cyclic buffer. 
 
The circular_buffer has a short history. Its first version was a std::deque adaptor. This container 
was not very effective because of many reallocations when inserting/removing an element. 
Thomas Wenish did a review of this version and motivated me to create a circular buffer which 
allocates memory at once when created. 
 
The second version adapted std::vector but it has been abandoned soon because of limited 
control over iterator invalidation. The current version is a full-fledged STL compliant container. 
 
Pavel Vozenilek did a thorough review of this version and came with many good ideas and 
improvements. 
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The idea of the space optimized circular buffer has been introduced by Pavel Vozenilek. 
 
Also, I would like to thank Howard Hinnant, Nigel Stewart and everyone who participated at the 
formal review for valuable comments and ideas. 
 
Paul A. Bristow refactored the documentation in 2013 to use the full power of Quickbook, 
Doxygen and Autoindexing. 
 
29. The first Boost.Process draft was created in 2006. A lof of people have worked on various 
drafts since then. Especially Merino Vidal, Ilya Sokolov and Felipe Tanus spent a lot of time 
working on early drafts. They influenced Boost.Process over the years and wrote code which, to 
various extents, is still around in the library today. 
 
The design of earlier versions of Boost.Process was not always satisfying. In 2011 Jeff Flinn 
proposed the executor and initializer concepts Boost.Process is based on today. Without Jeff's 
idea the overall design of Boost.Process would not look like it does today. 
 
A special thank you goes to Intra2net AG (especially Thomas Jarosch) who sponsored a project 
to support the development of Boost.Process. It was this sponsorship which made it possible to 
create a new Boost.Process version in 2012. 
 
Great thanks also goes to Boris Schaeling, who despite having boost.process rejected, went on 
to work on it and maintained it up until this day and participated in the development of the 
current version. 
 
30. Boost.Accumulators represents the efforts of many individuals. I would like to thank Daniel 
Egloff of Zürcher Kantonalbank for helping to conceive the library and realize its implementation. 
I would also like to thank David Abrahams and Matthias Troyer for their key contributions to the 
design of the library. Many thanks are due to Michael Gauckler and Olivier Gygi, who, along 
with Daniel Egloff, implemented many of the statistical accumulators. 
 
I would also like to thank Simon West for all his assistance maintaining Boost.Accumulators. 
 
Finally, I would like to thank Zürcher Kantonalbank for sponsoring the work on 
Boost.Accumulators and graciously donating it to the community. 
 
31. I'd like to thank Adreas Fett, Artyom Beilis, Daniel Larimer, David Deakins, Evgeny 
Shapovalov, Fernando Pelliccioni, Giovanni Piero Deretta, Gordon Woodhull, Helge Bahmann, 
Holger Grund, Jeffrey Lee Hellrung (Jr.), Keith Jeffery, Martin Husemann, Phil Endecott, Robert 
Stewart, Sergey Cheban, Steven Watanabe, Vicente J. Botet Escriba, Wayne Piekarski. 
 
32. In order of helping and advising: 
 
Peter Dimov for writing source codes in late 2007, that gave me an idea of how to emulate 
RTTI. 
Agustín Bergé K-ballo for helping with docs and fixing a lot of typos. 
Niall Douglas for generating a lot of great ideas, reviewing the sources and being the review 
manager for the library. 
All the library reviewers, especially Andrey Semashev, for making good notes and proposing 
improvements to the library. 
 
33. I'd like to thank Alex Hagen-Zanker, Christopher Kormanyos, Conrad Poelman, Eugene 
Yakubovich, Giovanni Piero Deretta, Hartmut Kaiser, Jeffrey Lee Hellrung, Nat Goodspeed, 
Robert Stewart, Vicente J. Botet Escriba and Yuriy Krasnoschek. 



© Siemens 2017-2025.   All rights reserved. page 54/159  

 
Especially Eugene Yakubovich, Giovanni Piero Deretta and Vicente J. Botet Escriba contributed 
many good ideas during the review. 
 
34. Thomas Witt in 2002 produced a prototype called cyclic buffer. 
 
The circular_buffer has a short history. Its first version was a std::deque adaptor. This container 
was not very effective because of many reallocations when inserting/removing an element. 
Thomas Wenish did a review of this version and motivated me to create a circular buffer which 
allocates memory at once when created. 
 
The second version adapted std::vector but it has been abandoned soon because of limited 
control over iterator invalidation. The current version is a full-fledged STL compliant container. 
 
Pavel Vozenilek did a thorough review of this version and came with many good ideas and 
improvements. 
 
The idea of the space optimized circular buffer has been introduced by Pavel Vozenilek. 
 
Also, I would like to thank Howard Hinnant, Nigel Stewart and everyone who participated at the 
formal review for valuable comments and ideas. 
 
Paul A. Bristow refactored the documentation in 2013 to use the full power of Quickbook, 
Doxygen and Autoindexing. 
 
35. Thanks go to the following people for supporting the development of this library in one or the 
other way: 
 
David Abrahams 
Tom Brinkman 
Aleksey Gurtovoy 
Jody Hagins 
Hartmut Kaiser 
Andy Little 
John Maddock 
Paul Mensonides 
Alexander Nasonov 
Richard Smith 
Rob Stewart 
Jonathan Turkanis 
Pavel Vozenilek 
Steven Watanabe 
K. Noel Belcourt 
 
36. Boost.Accumulators represents the efforts of many individuals. I would like to thank Daniel 
Egloff of Zürcher Kantonalbank for helping to conceive the library and realize its implementation. 
I would also like to thank David Abrahams and Matthias Troyer for their key contributions to the 
design of the library. Many thanks are due to Michael Gauckler and Olivier Gygi, who, along 
with Daniel Egloff, implemented many of the statistical accumulators. 
 
I would also like to thank Simon West for all his assistance maintaining Boost.Accumulators. 
 
Finally, I would like to thank Zürcher Kantonalbank for sponsoring the work on 
Boost.Accumulators and graciously donating it to the community. 
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37. Boost.Egg: A very powerful library for function objects in C++98. 
Shunsuke Sogame 
Boost.Hana: A metaprogramming library with many functional constructs 
Louis Dionne 
named-operators: A library to create named operators 
Konrad Rudolph 
Pack/Unpack without Using Tuple 
Jamboree 
for_each_argument 
Sean Parent 
Suggested Design for Customization Points 
Eric Niebler 
FC++: Functional Programming in C++ 
Brian McNamara and Yannis Smaragdakis 
Boost.Phoenix 
Joel de Guzman, Dan Marsden, Thomas Heller, and John Fletcher 
 
38. This library is based on the design by Peter Dimov. During the initial development Joaquín 
M López Muñoz made many useful suggestions and contributed fixes. 
 
The formal review was managed by Thorsten Ottosen, and the library reviewed by: David 
Abrahams, Alberto Barbati, Topher Cooper, Caleb Epstein, Dave Harris, Chris Jefferson, 
Bronek Kozicki, John Maddock, Tobias Swinger, Jaap Suter, Rob Stewart and Pavel Vozenilek. 
Since then, further constructive criticism has been made by Daniel Krügler, Alexander Nasonov 
and ???. 
 
The implementation of the hash function for pointers is based on suggestions made by Alberto 
Barbati and Dave Harris. Dave Harris also suggested an important improvement to 
boost::hash_combine that was taken up. 
 
Some useful improvements to the floating point hash algorithm were suggested by Daniel 
Krügler. 
 
The original implementation came from Jeremy B. Maitin-Shepard's hash table library, although 
this is a complete rewrite. 
 
39. Pre-formal review 
Peter Dimov suggested the name 'optional', and was the first to point out the need for aligned 
storage. 
Douglas Gregor developed 'type_with_alignment', and later Eric Friedman coded 
'aligned_storage', which are the core of the optional class implementation. 
Andrei Alexandrescu and Brian Parker also worked with aligned storage techniques and their 
work influenced the current implementation. 
Gennadiy Rozental made extensive and important comments which shaped the design. 
Vesa Karvonen and Douglas Gregor made quite useful comparisons between optional, variant 
and any; and made other relevant comments. 
Douglas Gregor and Peter Dimov commented on comparisons and evaluation in boolean 
contexts. 
Eric Friedman helped understand the issues involved with aligned storage, move/copy 
operations and exception safety. 
Many others have participated with useful comments: Aleksey Gurotov, Kevlin Henney, David 
Abrahams, and others I can't recall. 
 
Post-formal review 
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William Kempf carefully considered the originally proposed interface and suggested the new 
interface which is currently used. He also started and fueled the discussion about the analogy 
optional<>/smart pointer and about relational operators. 
Peter Dimov, Joel de Guzman, David Abrahams, Tanton Gibbs and Ian Hanson focused on the 
relational semantics of optional (originally undefined); concluding with the fact that the pointer-
like interface doesn't make it a pointer so it shall have deep relational operators. 
Augustus Saunders also explored the different relational semantics between optional<> and a 
pointer and developed the OptionalPointee concept as an aid against potential conflicts on 
generic code. 
Joel de Guzman noticed that optional<> can be seen as an API on top of variant<T,nil_t>. 
Dave Gomboc explained the meaning and usage of the Haskell analog to optional<>: the 
Maybe type constructor (analogy originally pointed out by David Sankel). 
Other comments were posted by Vincent Finn, Anthony Williams, Ed Brey, Rob Stewart, and 
others. 
Joel de Guzman made the case for the support of references and helped with the proper 
semantics. 
Mat Marcus shown the virtues of a value-oriented interface, influencing the current design, and 
contributed the idea of "none". 
Vladimir Batov's design of Boost.Convert library motivated the development of value accessors 
for optional: functions value, value_or, value_or_eval. 
 
40. The format and language of this reference documentation has been greatly influenced by 
the SGI's Standard Template Library Programmer's Guide. 
 
41. This library would never have been created without inspiration, collaboration and 
constructive criticism from multiple sources. 
 
David LeBlanc 
This library is inspired by David LeBlanc's SafeInt Library . I found this library very well done in 
every way and useful in my embedded systems work. This motivated me to take it to the "next 
level". 
 
Andrzej Krzemienski 
Andrzej Commented and reviewed the library as it was originally posted on the Boost Library 
Incubator. The consequent back and forth motivated me to invest more effort in developing 
documentation and examples to justify the utility, indeed the necessity, for this library. He also 
noted many errors in code, documentation, and tests. Without his interest and effort, I do not 
believe the library would have progressed beyond its initial stages. 
 
Boost 
As always, the Boost Developer's mailing list has been the source of many useful observations 
from potential users and constructive criticism from very knowledgeable developers. During the 
Boost formal review, reviews and comments were posted by the following persons: 
 
Paul A. Bristow 
 
Steven Watanabe 
 
John Maddock 
 
Antony Polukhin 
 
Barrett Adair 
 
Vicente J. Botet Escriba 
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John McFarlane 
 
Peter Dimov 
 
42. Alexander Nasonov is the original library author. 
 
Lorenzo Caminiti added variadic macro support, capture of the object this_, empty captures 
using void, and BOOST_SCOPE_EXIT_ALL. 
 
Thanks to the following people (in chronological order): 
 
Maxim Yegorushkin for sharing code where he used a local struct to clean up resources; 
 
Andrei Alexandrescu for pointing out the scope(exit) construct of the D programming language; 
 
Pavel Vozenilek and Maxim Yanchenko for reviews of early drafts of the library; 
 
Steven Watanabe for his valuable ideas; 
 
Jody Hagins for good comments that helped to significantly improve the documentation; 
 
Richard Webb for testing the library on MSVC compiler; 
 
Adam Butcher for a workaround to error C2355 when deducing the type of this on some MSVC 
versions. 
 
43. Matthias C. Schabel would like to acknowledge the Department of Defense for its support of 
this work under the Prostate Cancer Research Program New Investigator Award W81XWH-04-
1-0042 and the National Institutes of Health for their support of this work under the NIBIB 
Mentored Quantitative Research Development Award K25EB005077. 
 
Thanks to David Walthall for his assistance in debugging and testing on a variety of platforms 
and Torsten Maehne for his work on interfacing the Boost Units and Boost Lambda libraries. 
 
Thanks to: 
 
Paul Bristow, 
Michael Fawcett, 
Ben FrantzDale, 
Ron Garcia, 
David Greene, 
Peder Holt, 
Janek Kozicki, 
Andy Little, 
Kevin Lynch, 
Torsten Maehne 
Noah Roberts, 
Andrey Semashev, 
David Walthall, 
Deane Yang, 
and all the members of the Boost mailing list who provided their input into the design and 
implementation of this library. 
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44. [Boost.Egg](http://p-stade.sourceforge.net/boost/libs/egg/doc/html/index.html): A very 
powerful library for function objects in C++98. 
- Shunsuke Sogame 
[Boost.Hana](https://github.com/ldionne/hana): A metaprogramming library with many functional 
constructs 
- Louis Dionne 
[named-operators](https://github.com/klmr/named-operator): A library to create named operators 
- Konrad Rudolph 
[Pack/Unpack without Using Tuple](http://jamboree.github.io/cout/tricks/2014/07/21/pack-
unpack-without-using-tuple.html) 
- Jamboree 
[for_each_argument](http://isocpp.org/blog/2015/01/for-each-argument-sean-parent) 
- Sean Parent 
[Suggested Design for Customization Points](http://www.open-
std.org/jtc1/sc22/wg21/docs/papers/2015/n4381.html) 
- Eric Niebler 
[FC++](https://yanniss.github.io/fc++/): Functional Programming in C++ 
- Brian McNamara and Yannis Smaragdakis 
[Boost.Phoenix](http://www.boost.org/doc/libs/1_59_0/libs/phoenix/doc/html/index.html) 
- Joel de Guzman, Dan Marsden, Thomas Heller, and John Fletcher 
 
45. Original standard container code comes from SGI STL library, which enhanced the original 
HP STL code. Code was rewritten for Boost.Interprocess and moved to Boost.Intrusive. Many 
thanks to Alexander Stepanov, Meng Lee, David Musser, Matt Austern... and all HP and SGI 
STL developers. 
flat_[multi]_map/set containers were originally based on Loki's AssocVector class. Code was 
rewritten and expanded for Boost.Interprocess, so thanks to Andrei Alexandrescu. 
stable_vector was invented and coded by Joaquín M. López Muñoz, then adapted for 
Boost.Interprocess. Thanks for such a great container. 
static_vector was based on Andrew Hundt's and Adam Wulkiewicz's high-performance varray 
class. Many performance improvements of vector were also inspired by their implementation. 
Thanks! 
Howard Hinnant's help and advices were essential when implementing move semantics, 
improving allocator support or implementing small string optimization. Thanks Howard for your 
wonderful standard library implementations. 
And finally thanks to all Boosters who helped all these years, improving, fixing and reviewing all 
my libraries. 
 
46. Many people have contributed with ideas and revisions, so this is the place to thank them: 
 
Thanks to all people who have shown interest in the library and have downloaded and tested 
the snapshots. 
Thanks to Francis Andre and Anders Hybertz for their ideas and suggestions. Many of them are 
not implemented yet but I hope to include them when library gets some stability. 
Thanks to Matt Doyle, Steve LoBasso, Glenn Schrader, Hiang Swee Chiang, Phil Endecott, 
Rene Rivera, Harold Pirtle, Paul Ryan, Shumin Wu, Michal Wozniak, Peter Johnson, Alex Ott, 
Shane Guillory, Steven Wooding and Kim Barrett for their bug fixes and library testing. 
Thanks to Martin Adrian who suggested the use of Interprocess framework for user defined 
buffers. 
Thanks to Synge Todo for his boostbook-doxygen patch to improve Interprocess 
documentation. 
Thanks to Olaf Krzikalla for his Intrusive library. I have taken some ideas to improve red black 
tree implementation from his library. 
Thanks to Daniel James for his unordered_map/set family and his help with allocators. His great 
unordered implementation has been a reference to design exception safe containers. 
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Thanks to Howard Hinnant for his amazing help, specially explaining allocator swapping, move 
semantics and for developing upgradable mutex and lock transfer features. 
Thanks to Pavel Vozenilek for his continuous review process, suggestions, code and help. He is 
the major supporter of Interprocess library. The library has grown with his many and great 
advices. 
And finally, thank you to all Boosters. Long live to C++! 
 
47. The __spirit__ repository is the result of the contributions of active members 
of the Spirit community. We would like to express our thanks to all who 
directly contributed and to everybody directly or indirectly involved in the 
discussions, which led to the creation of the parser and generator components. 
 
The following people have directly contributed code to this repository: 
 
[*Aaron Graham] wrote the __qi_advance__ parser component, which allows the 
parser to skip (advance) through a specified number of iterations without 
performing unnecessary work. 
 
[*Chris Hoeppler] submitted the __qi_confix__ parser directive allowing to 
embed a parser (the subject) inside an opening (the prefix) and a closing 
sequence (the suffix). 
 
[*Francois Barel] contributed the __qi_subrule__ parser and __karma_subrule__ 
generator components, allowing to create a named parser or generator, and 
to refer to it by name. These components are in fact fully static versions of 
the corresponding `rule` component. 
 
[*Thomas Bernard] contributed the __qi_keywords__ and __qi_keywords_list__ 
parser components, allowing to define keyword parsers. 
 
48. This library was developed in the context of the Google SoC 2006. I 
first want to thank my mentor, Joaquin, for his friendship during this 
project. Not only did he help me go through the process of creating this 
library, but he also did his best so we could have a great time doing 
it. Also, Boost.Bimap would not exist had Boost.MultiIndex, Joaquin's 
masterpiece, not existed. Thanks a lot! 
 
__GOOGLE_SOC_2006__ 
 
I want to thank Google for this amazing ['boost] to the open-source 
community and to Boost mentors for trusting in my proposal in the first 
place. Next on the list are my colleagues from SoC that helped me not 
get bored during the long hours of coding. 
 
Special acknowledgements to the developers of the Boost libraries that 
Boost.Bimap has abused. See the dependencies section for a complete list. 
 
I want to thank the open-source developers who wrote the tools I used 
during this project. The list of names is infinitely long, so I 
give a general huge thanks here. 
 
Thanks to Paul Giaccone for proof-reading this documentation. (He has 
not finished yet -- the remaining typos and spelling errors are mine and 
will be corrected as soon as possible.) 
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Finally, thanks to my family, who had to see me at home all day during 
the SoC. Special thanks to my brother Agustin, future famous novelist 
(at the present time he is 19 years old), who patiently read every word 
of these docs and while correcting them, barked at me for my bad written 
English. I have learned a lot from his sermons. I want to thank my dog, 
Mafalda, too for barking all day from my window and for being such a 
good company. 
 
Thanks to Alisdair Meredith, Fernando Cacciola, Jeff Garland, John Maddock, 
Thorsten Ottosen, Tony and Giovanni Piero Deretta for participating in 
the formal review and give me useful advices to improve this library. 
And thanks a lot to Ion Gaztañaga for managing the review. 
 
49. Earlier efforts that have influenced the library design: 
 
* The [@http://staff.cs.utu.fi/BL/ Binder Library] by Jaakko J\u00E4rvi; 
 
* The [@boost:/libs/lambda/index.html Lambda Library] (now part of Boost) by 
Jaakko J\u00E4rvi and Gary Powell (the successor to the Binder Library); 
 
* [@http://more.sourceforge.net/ Extensions to the STL] by Petter Urkedal. 
 
Doug Gregor suggested that a visitor mechanism would allow `bind` to 
interoperate with a signal/slot library. 
 
John Maddock fixed a MSVC-specific conflict between `bind` and the 
[@boost:/libs/type_traits/index.html type traits library]. 
 
Numerous improvements were suggested during the formal review period by Ross 
Smith, Richard Crossley, Jens Maurer, Ed Brey, and others. Review manager was 
Darin Adler. 
 
The precise semantics of `bind` were refined in discussions with Jaakko 
J\u00E4rvi. 
 
Dave Abrahams fixed a MSVC-specific conflict between `bind` and the 
[@boost:/libs/utility/iterator_adaptors.htm iterator adaptors library]. 
 
Dave Abrahams modified `bind` and `mem_fn` to support `void` returns on 
deficient compilers. 
 
Mac Murrett contributed the "pascal" support enabled by 
`BOOST_BIND_ENABLE_PASCAL`. 
 
The alternative `bind(type<R>(), f, ...)` syntax was inspired by a discussion 
with Dave Abrahams and Joel de Guzman. 
 
This documentation was ported to Quickbook by Agustín Bergé. 
 
50. * Rene Jager's initial suggestion of using traits classes to make `mem_fn` 
adapt to user-defined smart pointers inspired the `get_pointer`-based design. 
 
* Numerous improvements were suggested during the formal review period by 
Richard Crossley, Jens Maurer, Ed Brey, and others. Review manager was Darin 
Adler. 
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* Steve Anichini pointed out that COM interfaces use `__stdcall`. 
 
* Dave Abrahams modified `bind` and `mem_fn` to support `void` returns on 
deficient compilers. 
 
* Daniel Boelzle pointed out that UDK uses `__cdecl`. 
 
This documentation was ported to Quickbook by Agustín Bergé. 
 
51. Special thanks to David Abrahams, Douglas Gregor, Hartmut Kaiser, Aleksey Gurtovoy, 
Peder Holt, Daniel Wallin, Jaakko Jarvi, Jeremiah Willcock, Dan Marsden, Eric Niebler, Joao 
Abecasis and Andy Little. These people are instrumental in the design and development of 
Fusion. 
 
Special thanks to Ronald Garcia, the review manager and to all the people in the boost 
community who participated in the review: Andreas Pokorny, Andreas Huber, Jeff Flinn, David 
Abrahams, Pedro Lamarao, Larry Evans, Ryan Gallagher, Andy Little, Gennadiy Rozental, 
Tobias Schwinger, Joao Abecasis, Eric Niebler, Oleg Abrosimov, Gary Powell, Eric Friedman, 
Darren Cook, Martin Bonner and Douglas Gregor. 
 
52. I'd like to thank Adreas Fett, Artyom Beilis, Daniel Larimer, David Deakins, Evgeny 
Shapovalov, Fernando Pelliccioni, Giovanni Piero Deretta, Gordon Woodhull, Helge Bahmann, 
Holger Grund, Jeffrey Lee Hellrung (Jr.), Keith Jeffery, Martin Husemann, Phil Endecott, Robert 
Stewart, Sergey Cheban, Steven Watanabe, Vicente J. Botet Escriba, Wayne Piekarski. 
 
53. I'd like to thank Alex Hagen-Zanker, Christopher Kormanyos, Conrad Poelman, Eugene 
Yakubovich, Giovanni Piero Deretta, Hartmut Kaiser, Jeffrey Lee Hellrung, [*Nat Goodspeed], 
Robert Stewart, Vicente J. Botet Escriba and Yuriy Krasnoschek. 
 
Especially Eugene Yakubovich, Giovanni Piero Deretta and Vicente J. Botet Escriba contributed 
many good ideas during the review. 
 
54. I'd like to thank Agustín Bergé, Eugene Yakubovich, Giovanni Piero Deretta and especially 
Nat Goodspeed. 
 
55. * Steven Watanabe for managing the Boost review process. 
* All people who participated in the odeint review process on the Boost mailing list. 
* Paul Bristow for helping with the documentation. 
* The Google Summer Of Code (GSOC) program for funding and Andrew Sutton for supervising 
us during the GSOC and for lots of useful discussions and feedback about many 
implementation details.. 
* Joachim Faulhaber for motivating us to participate in the Boost review process and many 
detailed comments about the library. 
* All users of odeint. They are the main motivation for our efforts. 
 
 
[h3 Contributers] 
 
* Andreas Angelopoulos implemented the sparse matrix implicit Euler stepper using the MTL4 
library. 
* Rajeev Singh implemented the stiff Van der Pol oscillator example. 
* Sylwester Arabas improved the documentation. 
* Denis Demidov provided the adaption to the VexCL and Viennacl libraries. 
* Christoph Koke provided improved binders. 
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* Lee Hodgkinson provided the black hole example. 
 
56. The author can be contacted at john - at - johnmaddock.co.uk; the home page for this library 
is at [@http://www.boost.org www.boost.org]. 
 
I am indebted to [@http://www.cs.princeton.edu/~rs/ Robert Sedgewick's "Algorithms in C++"] 
for forcing me to think about algorithms and their performance, and to the folks at boost for 
forcing me to think, period. 
 
[@http://www.boost-consulting.com/ Eric Niebler], author of Boost.Expressive and the 
[@http://research.microsoft.com/projects/greta GRETA regular expression component], has 
shared several important ideas, in a series of long discussions. 
 
Pete Becker, of [@http://www.versatilecoding.com Roundhouse Consulting, Ltd.], has helped 
enormously with the standardisation proposal language. 
 
The following people have all contributed useful comments or fixes: Dave Abrahams, Mike 
Allison, Edan Ayal, Jayashree Balasubramanian, Jan B'''ö'''lsche, Beman Dawes, Paul Baxter, 
David Bergman, David Dennerline, Edward Diener, Peter Dimov, Robert Dunn, Fabio Forno, 
Tobias Gabrielsson, Rob Gillen, Marc Gregoire, Chris Hecker, Nick Hodapp, Jesse Jones, 
Martin Jost, Boris Krasnovskiy, Jan Hermelink, Max Leung, 
Wei-hao Lin, Jens Maurer, Richard Peters, Heiko Schmidt, Jason Shirk, Gerald Slacik, Scobie 
Smith, Mike Smyth, Alexander Sokolovsky, Herv'''é''' Poirier, Michael Raykh, Marc Recht, Scott 
VanCamp, Bruno Voigt, Alexey Voinov, Jerry Waldorf, Rob Ward, Lealon Watts, John Wismar, 
Thomas Witt and Yuval Yosef. 
 
If I've missed your name off (I'm sure there are a few, just not who they are...) then please do 
get in touch. 
 
I am also grateful to the manuals supplied with the Henry Spencer, PCRE, Perl and GNU 
regular expression libraries - wherever possible I have tried to maintain compatibility with these 
libraries and with the POSIX standard - the code however is entirely my own, including any 
bugs! I can absolutely guarantee that I will not fix any bugs I don't know about, so if you have 
any comments or spot any bugs, please get in touch. 
 
57. Beman Dawes provided the original `config.hpp` and part of this document. 
 
Vesa Karvonen provided a description of the principles (see [link boost_config.rationale 
rationale]) and put together an early version of the current configuration setup. 
 
John Maddock put together the configuration current code, the test programs, the configuration 
script and the reference section of this document. 
 
Matias Capeletto converted the docs to quickbook format. 
 
Numerous boost members, past and present, have contributed fixes to boost's configuration. 
 
58. The first Boost.Process draft was created in 2006. A lof of people have worked on various 
drafts since then. Especially Merino Vidal, Ilya Sokolov and Felipe Tanus spent a lot of time 
working on early drafts. They influenced Boost.Process over the years and wrote code which, to 
various extents, is still around in the library today. 
 
The design of earlier versions of Boost.Process was not always satisfying. In 2011 Jeff Flinn 
proposed the executor and initializer concepts Boost.Process is based on today. Without Jeff's 
idea the overall design of Boost.Process would not look like it does today. 
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A special thank you goes to [@http://www.intra2net.com/ Intra2net AG] (especially Thomas 
Jarosch) who sponsored a project to support the development of Boost.Process. It was this 
sponsorship which made it possible to create a new Boost.Process version in 2012. 
 
Great thanks also goes to Boris Schaeling, who despite having boost.process rejected, went on 
to work on it and maintained it up until this day and participated in the development of the 
current version. 
 
59. I'd like to thank Alex Hagen-Zanker, Christopher Kormanyos, Conrad Poelman, Eugene 
Yakubovich, Giovanni Piero Deretta, Hartmut Kaiser, Jeffrey Lee Hellrung, [*Nat Goodspeed], 
Robert Stewart, Vicente J. Botet Escriba and Yuriy Krasnoschek. 
 
Especially Eugene Yakubovich, Giovanni Piero Deretta and Vicente J. Botet Escriba contributed 
many good ideas during the review. 
 
60. This section aims to recognize the contributions of /all/ the different people that participated 
directly or indirectly to the design and development of this library. 
 
Many thanks to Steven Watanabe and Vicente Botet for suggesting to me to use 
__Boost_ScopeExit__ binding to [@http://lists.boost.org/Archives/boost/2010/04/165149.php 
emulate local functions]. 
Many thanks to Alexander Nasonov for clarifying how __Boost_ScopeExit__ binding could be 
used to implement local functions and for some 
[@http://thread.gmane.org/gmane.comp.lib.boost.devel/168612 early work] in this direction. 
 
Many thanks to Gregory Crosswhite for using an early version of this library in 
[@https://github.com/gcross/CodeSearch one of his projects]. 
 
Thanks to David Abrahams, Vicente Botet, et al. for suggesting to provide the 
[@http://lists.boost.org/Archives/boost/2011/02/176712.php variadic macro syntax] on compilers 
that support variadic macros. 
 
Thanks to Pierre Morcello for sharing some code that experimented with implementing local 
functions using __Boost_ScopeExit__ binding (even if this library is not based on such a code). 
 
Thanks to John Bytheway for checking the authors' virtual functor technique that originally 
allowed this library to pass local functions as template parameters. 
 
Thanks to Jeffrey Lee Hellrung for suggesting the use of the "keyword" `bind` to bind variables 
in scope and for suggesting to use [^bind(/type/)] to optionally specify the bound variable type. 
Thanks to Vicente Botet for suggesting to provide a macro to expose the bound variable type to 
the public API. 
 
Thanks to Steven Watanabe, Vicente Botet, Michael Caisse, Yechezkel Mett, Joel de Guzman, 
Thomas Heller, et al. for helping with the __Alternatives__ section and with the profiling of the 
different alternatives. 
 
Many thanks to Jeffrey Lee Hellrung for managing the [@http://lists.boost.org/boost-
announce/2011/12/0340.php Boost review] of this library. 
Thanks also to all the people that submitted a Boost review: Andrzej Krzemienski, Edward 
Diener, Gregory Crosswhite, John Bytheway, Hartmut Kaiser, Krzysztof Czainski, Nat Lindon, 
Pierre Morcello, Thomas Heller, and Vicente J. Botet. 
Thanks to everyone that commented on the library during its Boost review. 
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Finally, many thanks to the entire __Boost__ community and [@http://lists.boost.org mailing list] 
for providing valuable comments about this library and great insights on the C++ programming 
language. 
 
61. I am indebted to [@http://boost.org/people/joel_de_guzman.htm Joel de Guzman] and 
[@http://boost.org/people/hartmut_kaiser.htm Hartmut Kaiser] for their expert advice during the 
early states of xpressive's development. Much of static xpressive's syntax is owes a large debt 
to _spirit_, including the syntax for xpressive's semantic actions. I am thankful for 
[@http://boost.org/people/john_maddock.htm John Maddock]'s excellent work on his proposal to 
add regular expressions to the standard library, and for various ideas borrowed liberally from his 
regex implementation. I'd also like to thank [@http://moderncppdesign.com/ Andrei 
Alexandrescu] for his input regarding the behavior of nested regex objects, and 
[@http://boost.org/people/dave_abrahams.htm Dave Abrahams] for his suggestions regarding 
the regex domain-specific embedded language. Noel Belcourt helped porting xpressive to the 
Metrowerks CodeWarrior compiler. Markus Sch'''ö'''pflin helped to track down a bug on HP 
Tru64, and Steven Watanabe suggested the fix. 
 
Special thanks are due to David Jenkins who contributed both ideas, code and documentation 
for xpressive's semantic actions, symbol tables and attributes. Xpressive's ternary search trie 
implementation is David's, as is the number parser example in 
[^libs/xpressive/example/numbers.cpp] and the documentation for symbol tables and attributes. 
 
Thanks to John Fletcher for helping track down a runtime assertion when using xpressive with 
Howard Hinnant's most excellent libc++. 
 
Finally, I would like to thank [@http://boost.org/people/thomas_witt.html Thomas Witt] for acting 
as xpressive's review manager. 
 
62. The original implementation of __boost_thread__ was written by William Kempf, with 
contributions from numerous others. This new version initially grew out of an attempt to rewrite 
__boost_thread__ to William Kempf's design with fresh code that could be released under the 
Boost Software License. However, as the C++ Standards committee have been actively 
discussing standardizing a thread library for C++, this library has evolved to reflect the 
proposals, whilst retaining as much backwards-compatibility as possible. 
 
Particular thanks must be given to Roland Schwarz, who contributed a lot of time and code to 
the original __boost_thread__ library, and who has been actively involved with the rewrite. The 
scheme for dividing the platform-specific implementations into separate directories was devised 
by Roland, and his input has contributed greatly to improving the quality of the current 
implementation. 
 
Thanks also must go to Peter Dimov, Howard Hinnant, Alexander Terekhov, Chris Thomasson 
and others for their comments on the implementation details of the code. 
 
63. I'd like to thank Joel de Guzman and Hartmut Kaiser for being willing to take a chance on 
using Proto for their work on Spirit-2 and Karma when Proto was little more than a vision. Their 
requirements and feedback have been indespensable. 
 
Thanks also to Thomas Heller and again to Hartmut for their feedback and suggestions during 
the redesign of Phoenix. That effort yielded several valuable advanced features such as sub-
domains, external transforms, and per-domain `as_child` customization. 
 
Thanks to Daniel James for providing a patch to remove the dependence on deprecated 
configuration macros for C++0x features. 
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Thanks to Joel Falcou and Christophe Henry for their enthusiasm, support, feedback, and 
humor; and for volunteering to be Proto's co-maintainers. 
 
Thanks to Dave Abrahams for an especially detailed review, and for making a VM with msvc-7.1 
available so I could track down portability issues on that compiler. 
 
Many thanks to Daniel Wallin who first implemented the code used to find the common domain 
among a set, accounting for super- and sub-domains. Thanks also to Jeremiah Willcock, John 
Bytheway and Krishna Achuthan who offered alternate solutions to this tricky programming 
problem. 
 
Thanks also to the developers of _PETE_. I found many good ideas there. 
 
64. Many people have contributed to the development of this library. In particular Hugo Duncan 
and Joel de Guzman for help with porting to various compilers. For initial development of 
concepts and design Corwin Joy and Michael Kenniston deserve special thanks. Also extra 
thanks to Michael for writing up the theory and tradeoffs part of the documentation. Dave 
Zumbro for initial inspiration and sage thoughts. Many thanks to boost reviewers and users 
including: William Seymour, Kjell Elster, Beman Dawes, Gary Powell, Andrew Maclean, William 
Kempf, Peter Dimov, Chris Little, David Moore, Darin Adler, Gennadiy Rozental, Joachim 
Achtzehnter, Paul Bristow, Jan Langer, Mark Rodgers, Glen Knowles, Matthew Denman, and 
George Heintzelman. 
 
65. This library would never have been created without inspiration, collaboration and 
constructive criticism from multiple sources. 
 
David LeBlanc : This library is inspired by <ulink url="http://safeint.codeplex.com">David 
LeBlanc's SafeInt Library</ulink>. I found this library very well done in every way and useful in 
my embedded systems work. This motivated me to take it to the "next level". 
 
Andrzej Commented and reviewed the library as it was originally posted on the 
http://www.blincubator.com">. The consequent back and forth motivated me to invest more 
effort in developing documentation and examples to justify the utility, indeed the necessity, for 
this library. He also noted many errors in code, documentation, and tests. Without his interest 
and effort, I do not believe the library would have progressed beyond its initial stages. 
 
As always, the Boost Developer's mailing list has been the source of many useful observations 
from potential users and constructive criticism from very knowledgeable developers. During the 
Boost formal review, reviews and comments were posted by the following persons: 
 
Paul A. Bristow 
Steven Watanabe 
John Maddock 
Antony Polukhin 
Barrett Adair 
Vicente J. Botet Escriba 
John McFarlane 
Peter Dimov 
 
66. I'm very gratefull to all the people who helped with the development, by discussion, fixes, 
and as users. It was pleasant to see all that involvement, which made the library much better 
than it would be otherwise. 
In the early stages, the library was affected by discussions with Gennadiy Rozental, William 
Kempf and Alexander Okhotin. Hartmut Kaiser was the first person to try the library on his 
project and send a number of suggestions and fixes. 
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The formal review lead to numerous comments and enhancements. Pavol Droba helped with 
the option description semantic. Gennadiy Rozental has criticised many aspects of the library 
which caused various simplifications. Pavel Vozenilek did carefull review of the implementation. 
A number of comments were made by: 
 
 
David Abrahams 
Neal D. Becker 
Misha Bergal 
James Curran 
Carl Daniel 
Beman Dawes 
Tanton Gibbs 
Holger Grund 
Hartmut Kaiser 
Petr Kocmid 
Baptiste Lepilleur 
Marcelo E. Magallon 
Chuck Messenger 
John Torjo 
Matthias Troyer 
Doug Gregor and Reece Dunn helped to resolve the issues with Boostbook version of the 
documentation. 
 
Even after review, a number of people have helped with further development: 
Rob Lievaart 
Thorsten Ottosen 
Joseph Wu 
Ferdinand Prantl 
Miro Jurisic 
John Maddock 
Janusz Piwowarski 
Charles Brockman 
Jonathan Wakely 
 
67. Hartmut Kaiser implemented the original lazy casts and constructors based on his original 
work on Spirit SE "semantic expressions" (the precursor to Phoenix), and guided Phoenix from 
the initial review of V2 to the release of V3. 
 
Eric Niebler did a 2.0 pre-release review and wrote some range related code that Phoenix stole 
and used in the algorithms. Additionally he played the leading role in inventing the extension 
mechanism as well as providing early prototypes and helping with Boost.Proto code. DA Proto 
MAN! 
 
Angus Leeming implemented the container functions on Phoenix-1 which I then ported to 
Phoenix-2. 
 
Daniel Wallin helped with the scope module, local variables, let and lambda and the algorithms. 
I frequently discuss design issues with Daniel on Yahoo Messenger. 
 
Jaakko Jarvi. DA Lambda MAN! 
 
Dave Abrahams, for his constant presence, wherever, whenever. 
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Aleksey Gurtovoy, DA MPL MAN! 
 
Doug Gregor, always a source of inspiration. 
 
Dan Marsden, did almost all the work in bringing Phoenix-2 out the door. 
 
Thorsten Ottosen; Eric's range_ex code began life as "container_algo" in the old boost sandbox, 
by Thorsten in 2002-2003. 
 
Jeremy Siek, even prior to Thorsten, in 2001, started the "container_algo". 
 
Vladimir Prus wrote the mutating algorithms code from the Boost Wiki. 
 
Daryle Walker did a 2.0 pre-release review. 
 
68. Very special thanks go to: 
 
Aleksey Gurtovoy, the developer of the ingenious meta programming library (boost::mpl). The 
interface as well as the implementation of Boost.Statechart hugely benefit from Alekseys work. I 
would have given up long ago without mpl. Moreover, Aleksey's double dispatch implementation 
in his FSM framework gave me fresh ideas after I had come to the conclusion that my 
dynamic_cast-based solution was too bad 
Special thanks go to: 
 
Mitsuo Fukasawa, who is the first person using Boost.Statechart in a real-world project. He gave 
invaluable feedback, convinced me to make history a top priority, translated the tutorial to 
Japanese and tested new releases on Linux 
Peter Petrov, who contributed various standard conformance fixes, commented on early 
redesigns of the asynchronous_state_machine and fifo_scheduler class templates and reviewed 
the documentation 
Peter Dimov and Douglas Gregor for developing other libraries (bind, intrusive_ptr, 
atomic_count, function) Boost.Statechart is building on 
Pavel Vozenilek for making many suggestions on how to improve code & documentation, 
providing Intel 7.0 workarounds and managing the review 
the countless folks who worked and are still working on the boost infrastructure (config, 
regression tests, build, html templates, etc). Writing Boost.Statechart would have been much 
less fun without this foundation 
David Abrahams and Darryl Green for being persistent enough to convince me that the exit 
action to state destructor mapping is sometimes not a good idea 
Paul A Bristow, Keith Burton, Jeff Garland, Simon Gittins, Dave Gomboc, Darryl Green, Jody 
Hagins, Iain K. Hanson, David B. Held, Mick Hollins, Alexander Nasonov, Peter Petrov, 
Augustus Saunders, John Spalding, Rob Steward, Jonathan Turkanis and Matthew Vogt for 
participating in the review 
Joaquín M López Muñoz for his broken allocator workaround in 
boost/detail/allocator_utilities.hpp 
Igor R for uncovering and reporting several bugs 
Thanks for feedback and/or encouragement go to: 
 
Bardur Arantsson, Arne Babnik, Robert Bell, Bohdan, Wayne Chao, Topher Cooper, Philippe 
David, Peter Dimov, Reece Dunn, Grant Erickson, John Fuller, Jeff Garland, Eugene 
Gladyshev, David A. Greene, Douglas Gregor, Gustavo Guerra, Aleksey Gurtovoy, Federico J. 
Fernández, Iain K. Hanson, Steve Hawkes, David B. Held, Jürgen Hunold, Sean Kelly, Oliver 
Kowalke, Thomas Mathys, Simon Meiklejohn, Jiang Miao, Johan Nilsson, Matthieu 
Paindavoine, Chris Paulse, Yuval Ronen, Chris Russell, Bryan Silverthorn, Rob Stewart, Kwee 
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Heong Tan, Marcin Tustin, Vincent N. Virgilio, Gang Wang, Steven Watanabe, Richard Webb 
and Scott Woods. 
 
69. Vladimir Prus managed the library review in Boost and actually reviewed it in the process. 
Adam Wulkiewicz created the logo used on the GitHub project page. The logo was taken from 
his collection of Boost logos. 
Luca Rigini wrote the initial implementation of the NT event log sink and made a lot of 
suggestions on how to improve the library with regard to writing user-defined sinks. 
Jean-Daniel Michaud, Michael Lacher and all others who took part in the discussion of the 
requirements to the library on Wiki. 
John Torjo, Gennadiy Rozental and others for their discussion on John's logging library on the 
Boost developers list. It helped a lot to learn the requirements and possible solutions for the 
library. 
All authors of the great Boost libraries that were involved in this library (notably, Boost.SmartPtr, 
Boost.Thread, Boost.DateTime, Boost.Filesystem, Boost.Intrusive, Boost.Spirit2 and others) 
and Boost.Quickbook authors for a simple yet powerful documenting tool. 
All the reviewers and the users who made suggestions and offered their feedback on the library. 
Most notably, Steven Watanabe for his in-depth studying the docs and the code, with a lot of 
fruitful comments on both. 
 
70.Numerous users submitted bug reports and patches to correct and optimize Boost.Iostreams 
for release 1.35. Frank Birbacher and Chad Walters deserve special thanks for diagnosing and 
fixing bugs and for prodding the author to resume active maintenance of the library. 
 
The original idea for the library came from the example stream buffer implementations in 
Standard C++ IOStreams and Locales, by Angelika Langer and Klaus Kreft ([Langer]). Robert 
Ramey suggested extending the library to handle filtering. In addition: 
 
The implementation of stream_buffer is indebted to work of Angelika Langer and Klaus Kreft 
([Langer], pp. 228-43). 
The filtering stream buffer concept was invented by James Kanze and Dietmar Kühl. See 
[Kanze]. 
The concepts InputFilter and OutputFilter were inspired by James Kanze's extractors and 
inserters. In addition, the names of the components filtering_stream and filtering_streambuf are 
borrwed from Kanze, as are several of the Filters from the Tutorial. See [Kanze]. 
Pipelines were introduce by Jan Christiaan van Winkel and John van Krieken. See [van Winkel]. 
Dietmar Kühl suggested adding this functionality to the Iostreams library. 
The facility for adding iterator ranges and output iterators to filter chains was inspired by work of 
Maxim Egorushkin. See [Egorushkin]. 
The devices for accessing memory-mapped file are based on work of Craig Henderson; see 
([Henderson]). Jonathan Graehl added several useful features. 
The devices for accessing file descriptors are based on work of Nicolai Josuttis ([Josuttis1] and 
[Josuttis2]). 
The array devices and null devices were inspired by work of Dayle Walker. 
The Filters for compression and decompression were influenced by the work of Jeff Garland 
([Garland]) and Jonathan de Halleux ([de Halleux]). 
The template basic_stdio_filter was inspired by work of Christopher Diggins. See [Diggins]. 
The treatment of 64-bit stream offsets was suggested by Gareth Sylvester-Bradley, who also 
supplied the implementation of the positioning functions used with the Dinkumware standard 
library. 
The template restiction was suggested by David Abrahams. See [Abrahams2]. 
Maxim Egorushkin, Larry Evans, George M. Garner, Jonathan Graehl, Robert Ramey, Rob 
Stewart, John Torjo, Pavel Vozenilek and Carlo Woods provided extensive criticism of various 
versions of the library. 
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Angelika Langer and James Kanze provided useful insights into the proper role of exceptions in 
the Iostream library. 
Robert Ramey's documentation for Boost.Serialization provided the inspiration for the Javascript 
Tree Control used in this documenation. 
Jeff Garland served as review manager and provided helpful criticism and guidance. 
Those who participated in the formal review or the post-review discussions, or who submitted 
bug reports or patches, include (in no particular order) Adam Peterson, Joaquín M López 
Muñoz, Neal D. Becker, Stas Garifulin, Vladimir Prus, Rob Stewart, Robert Ramey, Michel 
Decima, Michiel Salters, Pedro Lamarão, Dietmar Kühl, Oleg Rekutin, Reece Dunn, Stefan 
Slapeta, Jeff Flinn, Jeff Garland, Eugene Lazutkin, John Torjo, Brian Braatz, Keith Burton, Keith 
MacDonald, Phil Richards, Arjen Wagenaar, Caleb Epstein, Dylan Trotter, Ben Hutchings, 
Daniel James, Daniel Schlyder, Jan Christiaan van Winkel, Jonathan Graehl, Jonathan Wakely, 
Rene Rivera, Tony Juricic, Bronek Kozicki, George M. Garner, Jr., Thorsten Ottosen, Bertolt 
Mildner, Carlo Wood, Christoper Diggins, Christoph Ludwig, Daryle Walker, Dirk Griffioen, 
Gareth Sylvester-Bradley, Jürgen Hunold, Larry Evans, Markus Schöpflin, Martin Ecker, Martin 
Wille, Russel Hind, Matthew Vogt, Matthias Troyer, Peter Dimov, Bruno Martínez Aguerre, 
Douglas Gregor, Paul A. Bristow, David B. Held, Kevin Wheatley, Pavel Vozenilek, Emmanuel 
Thomé, Scott Woods, Israel Fernández Cabrera, Felix Gartsman, Pavel Chikulaev, Lisa 
Glendenning, Yuval Ronen and Paul Harris. 
 
71. Hartmut Kaiser implemented the original lazy casts and constructors based on his original 
work on Spirit SE "semantic expressions" (the precursor to Phoenix), and guided Phoenix from 
the initial review of V2 to the release of V3. 
Eric Niebler did a 2.0 pre-release review and wrote some range related code that Phoenix stole 
and used in the algorithms. Additionally he played the leading role in inventing the extension 
mechanism as well as providing early prototypes and helping with Boost.Proto code. DA Proto 
MAN! 
Angus Leeming implemented the container functions on Phoenix-1 which I then ported to 
Phoenix-2. 
Daniel Wallin helped with the scope module, local variables, let and lambda and the algorithms. 
I frequently discuss design issues with Daniel on Yahoo Messenger. 
Jaakko Jarvi. DA Lambda MAN! 
Dave Abrahams, for his constant presence, wherever, whenever. 
Aleksey Gurtovoy, DA MPL MAN! 
Doug Gregor, always a source of inspiration. 
Dan Marsden, did almost all the work in bringing Phoenix-2 out the door. 
Thorsten Ottosen; Eric's range_ex code began life as "container_algo" in the old boost sandbox, 
by Thorsten in 2002-2003. 
Jeremy Siek, even prior to Thorsten, in 2001, started the "container_algo". 
Vladimir Prus wrote the mutating algorithms code from the Boost Wiki. 
Daryle Walker did a 2.0 pre-release review. 
 
72. I am indebted to Joel de Guzman and Hartmut Kaiser for their expert advice during the early 
states of xpressive's development. Much of static xpressive's syntax is owes a large debt to 
Spirit, including the syntax for xpressive's semantic actions. I am thankful for John Maddock's 
excellent work on his proposal to add regular expressions to the standard library, and for 
various ideas borrowed liberally from his regex implementation. I'd also like to thank Andrei 
Alexandrescu for his input regarding the behavior of nested regex objects, and Dave Abrahams 
for his suggestions regarding the regex domain-specific embedded language. Noel Belcourt 
helped porting xpressive to the Metrowerks CodeWarrior compiler. Markus Schöpflin helped to 
track down a bug on HP Tru64, and Steven Watanabe suggested the fix. 
 
Special thanks are due to David Jenkins who contributed both ideas, code and documentation 
for xpressive's semantic actions, symbol tables and attributes. Xpressive's ternary search trie 
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implementation is David's, as is the number parser example in 
libs/xpressive/example/numbers.cpp and the documentation for symbol tables and attributes. 
 
Thanks to John Fletcher for helping track down a runtime assertion when using xpressive with 
Howard Hinnant's most excellent libc++. 
 
Finally, I would like to thank Thomas Witt for acting as xpressive's review manager. 
 
73. Takatoshi Kondo found and corrected a very obscure and difficult bug in the serialization of 
virtual base classes. 
AutoForm Engineering GmbH supported development efforts to extend correct serialization to 
objects stored in DLLS. 
Cadence Israel supported enhancement and testing of the portable binary archive. 
David Abrahams improved implementation of "export" functionality. This not only eliminated an 
annoying header sequencing requirement, but also the need to maintain a list of "known 
archives". 
Mattias Troyer enhanced the implementation of native binary archives. This includes 
enhancement and generalization of the library itself including generalization of the wrapper 
concept. 
Markus Schöpflin tracked down issues with TRU64 compiler resulting in 100% passing. 
Troy D. Straszheim made the initial version of variant serialization. 
Tonko Juricic helped refine and complete project files for VC 7.1 ide 
Rene Rivera tracked down several issues related to Code Warrior, toolset configuration and 
bjam and much else. 
Martin Ecker detected (and fixed!) a number of subtle errors regarding cyclic pointers, shared 
pointers. He also built the library as a DLL and raised some issues 
Pavel Vozenilek invested much effort in review of code and documentation resulting in many 
improvements. In addition he helped a lot with porting to other platforms including VC 6.0, Intel, 
and especially Borland. 
Jens Maurer and Beman Dawes who got the boost serialization ball rolling. It was one or both of 
these two that invented the much beloved & syntax used to implement both save and load in 
one fuction specification. 
Vladimir Prus for evaluating an early draft and contributing the diamond inheritance example. 
William E. Kempf who made the templates for this and other boost manuals. This relieved me of 
much aggravation. 
Vahan Margaryan and Fredrik Blomqvist for their contributions to my understanding of the 
subtle issues of exception safety in this context. 
all other boost members who responded with feedback during the development of this library. 
Almost all comments resulted in tangible changes in the library which made it much better. 
boosters who helped out in porting to other platforms:, Fernando Cacciola (Borland), Jeff Flinn 
(VC 7.1), Vladimir Prus (gcc 3.3), Christoph Ludwig(gcc 3.4), Rob Lievaart(mingw), Marshal 
Clow(gcc-darwin) among others. 
all boost members who participated in the first formal review in November 2002. Many of these 
members invested quite an effort to evaluate the library and suggest changes. They are 
Matthias Troyer, Pavel Vozenilek, Vladimir Prus, Fredrik Blomqvist, Jeff Garland, Gennadiy 
Rozental, Alberto Barbati, Dave Harris. Mr. Rozenthal in particular wrote an incredibly insightful 
analysis that has driven all subsequent development that has resulted in the current package. 
Dave Harris proposal and spirited defense of it led to a re-thinking of the overrides for 
serialization of pointers. This resulted in a simpler and more effective method of accounting for 
non-default constructors required by serialization of pointers and STL collections. 
Bryce Lelbach rewrote the XML Serialization grammar using Boost.Spirit 2.x. 
 
74. This section tries to recognize the contributions of all the different people that participated 
directly or indirectly to the design and development of this library. 
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Sincere thanks to my parents for their support with my education and my studies in computer 
science. 
 
Many thanks to Andrzej Krzemienski for reviewing early versions of this library providing 
valuable insights and exchanging early ideas on assertion requirements. 
 
Many thanks to Vicente J. Botet Escriba for reviewing earlier versions of this library providing 
valuable insights and for suggesting to use a dedicated trait to copy old values. 
 
Thanks to Steven Watanabe for providing valuable insights on C++, SFINAE, and introspection. 
 
Thanks to Dave Abrahams for moderating the Boost review of this library. 
 
Thanks to Daniel James for his help with incorporating this library files into the Boost Git 
repository. 
 
Thanks to David Maley for sharing source code form his inspiring work on emulating contract 
programming and subcontracting in C++ in [Maley99]. 
 
Many thanks to Thorsten Ottosen for his work on the [N1962] proposal (and its previous 
revisions) and for clarifying the proposal requirements directly with the library authors when 
needed. 
 
Many thanks to Bertrand Meyer for his pioneering and thorough work on contract programming 
in [Meyer97]. 
 
Finally, many thanks to the entire Boost community and mailing list for providing valuable 
comments on this library and great insights on the C++ programming language. 
 
75. Thank you to everyone who reviewed the design, code, examples, tests, or documentation, 
including: 
 
Peter Dimov 
Andrey Semashev 
Bjorn Reese 
Steven Watanabe 
Antony Polukhin 
Lars Viklund 
Michael Spencer 
Paul A. Bristow 
Thank you to everyone who contributed a feature to the library, with code, tests, or 
documentation: 
 
Joel Falcou 
Charly Chevalier 
Thank you to Ahmed Charles for serving as the review manager for the formal review of the 
library. 
 
76. This version of Spirit is a complete rewrite of the classic Spirit many people have been 
contributing to (see below). But there are a couple of people who already managed to help 
significantly during this rewrite. We would like to express our special acknowledgement to (in no 
particular order): 
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Eric Niebler for writing Boost.Proto, without which this rewrite wouldn't have been possible, and 
helping with examples, advice, and suggestions on how to use Boost.Proto in the best possible 
way. 
 
Ben Hanson for providing us with an early version of his Lexertl library, which is proposed to be 
included into Boost (as Boost.Lexer). At the time of this writing the Boost review for this library is 
still pending. 
 
Francois Barel for his silent but steady work on making and keeping Spirit compatible with all 
versions of gcc, older and newest ones. He not only contributed subrules to Spirit V2.1, but 
always keeps an eye on the small details which are so important to make a difference. 
 
Andreas Haberstroh for proof reading the documentation and fixing those non-native-speaker-
quirks we managed to introduce into the first versions of the documentation. 
 
Chris Hoeppler for taking up the editorial tasks for the initial version of this documentation 
together with Andreas Haberstroh. Chris did a lot especially at the last minute when we are 
about to release. 
 
Michael Caisse (a.k.a mjcaisse) for being Spirit's benevolent evangelist on freenode's #boost 
IRC . No Spirit question asked there stays without an answer because of his active involvement. 
Also, we would like to thank him for last minute editing work on the 2.1 release documentation. 
 
Tobias Schwinger for proposing expectation points and GCC port of an early version. 
 
Dave Abrahams as always, for countless advice and help on C++, library development, 
interfaces, usability and ease of use, for reviewing the code and providing valuable feedback 
and for always keeping us on our toes. 
 
OvermindDL for his creative ideas on the mailing list helping to resolve even more difficult user 
problems. 
 
Carl Barron for his early adoption and valuable feedback on the Lexer library forcing us to 
design a proper API covering all of his use cases. He also contributed an early version of the 
variadic attribute API for Qi. 
 
Daniel James for improving and maintaining Quickbook, the tool we use for this documentation. 
Also, for bits and pieces here and there such documentation suggestions and editorial patches. 
 
Stephan Menzel for his early adoption of Qi and Karma and his willingness to invest time to spot 
bugs which were hard to isolate. Also, for his feedback on the documentation. 
 
Ray Burkholder and Dainis Polis for last minute feedback on the documentation. 
 
Steve Brandt for his his effort trying to put Qi and Karma to some use while writing a source to 
source language transformation tool. He made many incredible suggestions helping to improve 
the usability of both libraries. 
 
Bryce Leylbach (a.k.a. wash) for contributing the components qi::as<T>[] and karma::as<T>[], 
for working on utree and its integration with Qi and Karma, for adding numeric parser literals, for 
contributing the related documentation, and for being a big help in the everyday maintenance of 
the library's (and our) sanity. 
 
Mathias Gaunard for his bug reports, suggestions and regression test contributions to the Lexer 
helping to find subtle bugs and to improve its overall usability. 
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Thomas Bernard (a.k.a. teajay) for working on the keyword parser and for adding explicit names 
to the qi::symbols<> component. 
 
Robert Stewart for his active participation on the mailing list, his helpful comments, examples 
and suggestions. 
 
Thomas Taylor, Richard Crossley, Semen, and Adalberto Castelo for their help in isolating 
problems while testing the new attribute handling code released with V2.5. 
 
Special thanks to spirit-devel and spirit-general mailing lists for participating in the discussions, 
being early adopters of pre-release versions of Spirit2 from the very start and helping out in 
various tasks such as helping with support, bug tracking, benchmarking and testing, etc. The list 
include: Larry Evans, Richard Webb, Martin Wille, Dan Marsden, Cedric Venet, Allan Odgaard, 
Matthias Vallentin, Justinas V.D., Darid Tromer, Brian O'Kennedy, Aaron Graham, Joerg 
Becker. 
 
Joao Abecasis for his early support and involvement in Spirit2 development and for disturbing 
my peace every once in a while for a couple of jokes. 
 
The list goes on and on... if you've been mentioned thank Joel and Hartmut, if not, kick Joao :-) 
 
Acknowledgements from the Spirit V1 classic Documentation 
Special thanks for working on Spirit classic to: 
 
Dan Nuffer for his work on lexers, parse trees, ASTs, XML parsers, the multi-pass iterator as 
well as administering Spirit's site, editing, maintaining the CVS and doing the releases plus a 
zillion of other chores that were almost taken for granted. 
 
Hartmut Kaiser for his work on the C parser, the work on the C/C++ preprocessor, utility 
parsers, the original port to Intel 5.0, various work on Phoenix, porting to v1.5, the meta-parsers, 
the grouping-parsers, extensive testing and painstaking attention to details. 
 
Martin Wille who improved grammar multi thread safety, contributed the eol_p parser, the 
dynamic parsers, documentation and for taking an active role in almost every aspect from 
brainstorming and design to coding. And, as always, helps keep the regression tests for g++ on 
Linux as green as ever :-). 
 
Martijn W. Van Der Lee our Web site administrator and for contributing the RFC821 parser. 
 
Giovanni Bajo for last minute tweaks of Spirit 1.8.0 for CodeWarrior 8.3. Actually, I'm ashamed 
Giovanni was not in this list already. He's done a lot since Spirit 1.5, the first Boost.Spirit 
release. He's instrumental in the porting of the Spirit iterators stuff to the new Boost Iterators 
Library (version 2). He also did various bug fixes and wrote some tests here and there. 
 
Juan Carlos Arevalo-Baeza (JCAB)* for his work on the C++ parser, the position iterator, ports 
to v1.5 and keeping the mailing list discussions alive and kicking. 
 
Vaclav Vesely, lots of stuff, the no_actions directive, various patches fixes, the distinct parsers, 
the lazy parser, some phoenix tweaks and add-ons (e.g. new_). Also, *Stefan Slapeta] and wife 
for editing Vaclav's distinct parser doc. 
 
Raghavendra Satish for doing the original v1.3 port to VC++ and his work on Phoenix. 
 
Noah Stein for following up and helping Ragav on the VC++ ports. 
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Hakki Dogusan, for his original v1.0 Pascal parser. 
 
John (EBo) David for his work on the VM and watching over my shoulder as I code giving the 
impression of distance eXtreme programming. 
 
Chris Uzdavinis for feeding in comments and valuable suggestions as well as editing the 
documentation. 
 
Carsten Stoll, for his work on dynamic parsers. 
 
Andy Elvey and his conifer parser. 
 
Bruce Florman, who did the original v1.0 port to VC++. 
 
Jeff Westfahl for porting the loop parsers to v1.5 and contributing the file iterator. 
 
Peter Simons for the RFC date parser example and tutorial plus helping out with some nitty 
gritty details. 
 
Markus Schöpflin for suggesting the end_p parser and lots of other nifty things and his active 
presence in the mailing list. 
 
Doug Gregor for mentoring and his ability to see things that others don't. 
 
David Abrahams for giving Joel a job that allows him to still work on Spirit, plus countless advice 
and help on C++ and specifically template metaprogramming. 
 
Aleksey Gurtovoy for his MPL library from which we stole many metaprogramming tricks 
especially for less conforming compilers such as Borland and VC6/7. 
 
Gustavo Guerra for his last minute review of Spirit and constant feedback, plus patches here 
and there (e.g. proposing the new dot behavior of the real numerics parsers). 
 
Nicola Musatti, Paul Snively, Alisdair Meredith and Hugo Duncan for testing and sending in 
various patches. 
 
Steve Rowe for his splendid work on the TSTs that will soon be taken into Spirit. 
 
Jonathan de Halleux for his work on actors. 
 
Angus Leeming for last minute editing work on the 1.8.0 release documentation, his work on 
Phoenix and his active presence in the Spirit mailing list. 
 
Joao Abecasis for his active presence in the Spirit mailing list, providing user support, 
participating in the discussions and so on. 
 
Guillaume Melquiond for a last minute patch to multi_pass for 1.8.1. 
 
Peder Holt for his porting work on Phoenix, Fusion and Spirit to VC6. 
 
To Joel's wife Mariel who did the graphics in this document. 
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My, there's a lot in this list! And it's a continuing list. We add people to this list every time. We 
hope we did not forget anyone. If we missed someone you know who has helped in any way, 
please inform us. 
 
Special thanks also to people who gave feedback and valuable comments, particularly 
members of Boost and Spirit mailing lists. This includes all those who participated in the review: 
 
John Maddock, our review manager, Aleksey Gurtovoy, Andre Hentz, Beman Dawes, Carl 
Daniel, Christopher Currie, Dan Gohman, Dan Nuffer, Daryle Walker, David Abrahams, David 
B. Held, Dirk Gerrits, Douglas Gregor, Hartmut Kaiser, Iain K.Hanson, Juan Carlos Arevalo-
Baeza, Larry Evans, Martin Wille, Mattias Flodin, Noah Stein, Nuno Lucas, Peter Dimov, Peter 
Simons, Petr Kocmid, Ross Smith, Scott Kirkwood, Steve Cleary, Thorsten Ottosen, Tom 
Wenisch, Vladimir Prus 
 
Finally thanks to SourceForge for hosting the Spirit project and Boost: a C++ community 
comprised of extremely talented library authors who participate in the discussion and peer 
review of well crafted C++ libraries. 
 
77. This section aims to recognize the contributions of all the different people that participated 
directly or indirectly to the design and development of this library. 
 
Many thanks to Steven Watanabe and Vicente Botet for suggesting to me to use 
Boost.ScopeExit binding to emulate local functions. Many thanks to Alexander Nasonov for 
clarifying how Boost.ScopeExit binding could be used to implement local functions and for some 
early work in this direction. 
 
Many thanks to Gregory Crosswhite for using an early version of this library in one of his 
projects. 
 
Thanks to David Abrahams, Vicente Botet, et al. for suggesting to provide the variadic macro 
syntax on compilers that support variadic macros. 
 
Thanks to Pierre Morcello for sharing some code that experimented with implementing local 
functions using Boost.ScopeExit binding (even if this library is not based on such a code). 
 
Thanks to John Bytheway for checking the authors' virtual functor technique that originally 
allowed this library to pass local functions as template parameters. 
 
Thanks to Jeffrey Lee Hellrung for suggesting the use of the "keyword" bind to bind variables in 
scope and for suggesting to use bind(type) to optionally specify the bound variable type. Thanks 
to Vicente Botet for suggesting to provide a macro to expose the bound variable type to the 
public API. 
 
Thanks to Steven Watanabe, Vicente Botet, Michael Caisse, Yechezkel Mett, Joel de Guzman, 
Thomas Heller, et al. for helping with the Alternatives section and with the profiling of the 
different alternatives. 
 
Many thanks to Jeffrey Lee Hellrung for managing the Boost review of this library. Thanks also 
to all the people that submitted a Boost review: Andrzej Krzemienski, Edward Diener, Gregory 
Crosswhite, John Bytheway, Hartmut Kaiser, Krzysztof Czainski, Nat Lindon, Pierre Morcello, 
Thomas Heller, and Vicente J. Botet. Thanks to everyone that commented on the library during 
its Boost review. 
 
Finally, many thanks to the entire Boost community and mailing list for providing valuable 
comments about this library and great insights on the C++ programming language. 
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78. Many thanks to Mathias Gaunard for suggesting to implement boost::overloaded_function 
and for some sample code. 
 
Thanks to John Bytheway for suggesting to implement boost::make_overloaded_function. 
 
Thanks to Nathan Ridge for suggestions on how to implement 
boost::make_overloaded_function. 
 
Thanks to Robert Stewart for commenting on the library name. 
 
Many thanks to the entire Boost community and mailing list for providing valuable comments 
about this library and great insights on the C++ programming language. 
 
79. The Spirit repository is the result of the contributions of active members of the Spirit 
community. We would like to express our thanks to all who directly contributed and to everybody 
directly or indirectly involved in the discussions, which led to the creation of the parser and 
generator components. 
 
The following people have directly contributed code to this repository: 
 
Aaron Graham wrote the advance parser component, which allows the parser to skip (advance) 
through a specified number of iterations without performing unnecessary work. 
 
Chris Hoeppler submitted the confix parser directive allowing to embed a parser (the subject) 
inside an opening (the prefix) and a closing sequence (the suffix). 
 
Francois Barel contributed the subrule parser and subrule generator components, allowing to 
create a named parser or generator, and to refer to it by name. These components are in fact 
fully static versions of the corresponding rule component. 
 
Thomas Bernard contributed the keyword_list and kwd()[] parser components, allowing to define 
keyword parsers. 
 
80. Dan Nuffer for his work on lexers, parse trees, ASTs, XML parsers, the multi-pass iterator as 
well as administering Spirit's site, editing, maintaining the CVS and doing the releases plus a 
zillion of other chores that were almost taken for granted. 
 
Hartmut Kaiser for his work on the C parser, the work on the C/C++ preprocessor, utility 
parsers, the original port to Intel 5.0, various work on Phoenix, porting to v1.5, the meta-parsers, 
the grouping-parsers, extensive testing and painstaking attention to details. 
 
Martin Wille who improved grammar multi thread safety, contributed the eol_p parser, the 
dynamic parsers, documentation and for taking an active role in almost every aspect from 
brainstorming and design to coding. And, as always, helps keep the regression tests for g++ on 
Linux as green as ever :-). 
 
Martijn W. Van Der Lee our Web site administrator and for contributing the RFC821 parser. 
 
Giovanni Bajo for last minute tweaks of Spirit 1.8.0 for CodeWarrior 8.3. Actually, I'm ashamed 
Giovanni was not in this list already. He's done a lot since Spirit 1.5, the first Boost.Spirit 
release. He's instrumental in the porting of the Spirit iterators stuff to the new Boost Iterators 
Library (version 2). He also did various bug fixes and wrote some tests here and there. 
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Juan Carlos Arevalo-Baeza (JCAB) for his work on the C++ parser, the position iterator, ports to 
v1.5 and keeping the mailing list discussions alive and kicking. 
 
Vaclav Vesely, lots of stuff, the no_actions directive, various patches fixes, the distinct parsers, 
the lazy parser, some phoenix tweaks and add-ons (e.g. new_). Also, Stefan Slapeta and wife 
for editing Vaclav's distinct parser doc. 
 
Raghavendra Satish for doing the original v1.3 port to VC++ and his work on Phoenix. 
 
Noah Stein for following up and helping Ragav on the VC++ ports. 
 
Hakki Dogusan, for his original v1.0 Pascal parser. 
 
John (EBo) David for his work on the VM and watching over my shoulder as I code giving the 
impression of distance eXtreme programming. 
 
Chris Uzdavinis for feeding in comments and valuable suggestions as well as editing the 
documentation. 
 
Carsten Stoll, for his work on dynamic parsers. 
 
Andy Elvey and his conifer parser. 
 
Bruce Florman, who did the original v1.0 port to VC++. 
 
Jeff Westfahl for porting the loop parsers to v1.5 and contributing the file iterator. 
 
Peter Simons for the RFC date parser example and tutorial plus helping out with some nitty 
gritty details. 
 
Markus Schöpflin for suggesting the end_p parser and lots of other nifty things and his active 
presence in the mailing list. 
 
Doug Gregor for mentoring and his ability to see things that others don't. 
 
David Abrahams for giving me a job that allows me to still work on Spirit, plus countless advice 
and help on C++ and specifically template metaprogramming. 
 
Aleksey Gurtovoy for his MPL library from which I stole many metaprogramming tricks 
especially for less conforming compilers such as Borland and VC6/7. 
 
Gustavo Guerra for his last minute review of Spirit and constant feedback, plus patches here 
and there (e.g. proposing the new dot behavior of the real numerics parsers). 
 
Nicola Musatti, Paul Snively, Alisdair Meredith and Hugo Duncan for testing and sending in 
various patches. 
 
Steve Rowe for his splendid work on the TSTs that will soon be taken into Spirit. 
 
Jonathan de Halleux for his work on actors. 
 
Angus Leeming for last minute editing work on the 1.8.0 release documentation, his work on 
Phoenix and his active presence in the Spirit mailing list. 
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Joao Abecasis for his active presence in the Spirit mailing list, providing user support, 
participating in the discussions and so on. 
 
Guillaume Melquiond for a last minute patch to multi_pass for 1.8.1. 
 
Peder Holt for his porting work on Phoenix, Fusion and Spirit to VC6. 
 
To my wife Mariel who did the graphics in this document. 
 
My, there's a lot in this list! And it's a continuing list. I add people to this list everytime. I hope I 
did not forget anyone. If I missed 
someone you know who has helped in any way, please inform me. 
 
Special thanks also to people who gave feedback and valuable comments, particularly 
members of Boost and Spirit mailing lists. This includes all those who participated in the review: 
 
John Maddock, our review manager 
Aleksey Gurtovoy 
Andre Hentz 
Beman Dawes 
Carl Daniel 
Christopher Currie 
Dan Gohman 
Dan Nuffer 
Daryle Walker 
David Abrahams 
David B. Held 
Dirk Gerrits 
Douglas Gregor 
Hartmut Kaiser 
Iain K.Hanson 
Juan Carlos Arevalo-Baeza 
Larry Evans 
Martin Wille 
Mattias Flodin 
Noah Stein 
Nuno Lucas 
Peter Dimov 
Peter Simons 
Petr Kocmid 
Ross Smith 
Scott Kirkwood 
Steve Cleary 
Thorsten Ottosen 
Tom Wenisch 
Vladimir Prus 
 
Finally thanks to SourceForge for hosting the Spirit project and Boost: a C++ community 
comprised of extremely talented library authors who participate in the discussion and peer 
review of well crafted C++ libraries. 
 
81. The library uses Peter Dimov's implementation of std::make_index_sequence. Manu 
Sánchez aided immensely with CI setup and performance testing. Sehe contributed 
performance results for GCC 5.2, and Francisco José Tapia for Clang 3.9. 
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The Boost acceptance review took place between the 3rd and 17th of May, 2017. Thank you to 
Ion Gaztañaga for smoothly managing the process. The following people participated with full 
reviews or valuable comments: Pete Bartlett, Hans Dembinski, Dominique Devienne, Edward 
Diener, Vinnie Falco, Ion Gaztañaga, Andrzej Krzemienski, Brook Milligan, Thorsten Ottosen, 
Steven Watanabe, Adam Wulkiewicz. Many thanks to all of them. Steven Watanabe gave 
crucial help in solving some hard problems related to the usage of Boost.TypeErasure. 
 
Boost.PolyCollection was designed and written between rainy Viavélez, noisy Madrid and 
beautiful Cáceres, August-November, 2016. Most of the after-review work in preparation for the 
official Boost release was done in the quiet town of Oropesa during the spring of 2017. 
 
In memory of Joaquín López Borrella (1939-2015), in memory of Héctor (2004-2017): may your 
ghosts keep us company. 
 
82. I would like to thank CEO Hermann Steppe and Chief Developer Peter Wuttke of Cortex 
Software GmbH for their friendly support of my work on the Icl and their permission to release 
the library as open source. For her genuine interest in my work and many creative and uplifting 
talks I want to thank my colleague Axinja Ott who contributed a lot to the success of the project. 
 
Many thanks to Paul A. Bristow, Vicente Botet, Luke Simonson, Alp Mestan, David Abrahams, 
Steven Watanabe, Neal Becker, Phil Endecott, Robert Stewart, Jeff Flinn, Zachary Turner and 
other developers form the Boost community who supported the development of the Interval 
Template Library by numerous hints and feedbacks on the boost mailing list. Also helpful have 
been conversations, hints and contributions at the BoostCon 2009 by Jeff Garland, David 
Jenkins, Tobias Loew, Barend Gehrels, Luke Simonson and Hartmut Kaiser. Special thanks for 
reading and improving this documentation to Neal Becker, Ilya Bobir and Brian Wood. Jeff Flinn 
provided valuable feedback and a codepatch to fix portability problems with CodeWarrior 9.4. 
Many thanks for that. 
 
I am grateful to Hartmut Kaiser for managing the formal review of this library and to all the 
reviewers and participants in the related discussions, including Jeff Flinn, Luke Simonson, Phil 
Endecott, Eric M. Jonas, Peter Wuttke, Robert Stewart, Barend Gehrels, Vicente Botet, Thomas 
Klimpel, Paul A. Bristow, Jerry Jeremiah, John Reid, Steven Watanabe, Brian Wood, Markus 
Werle and Michael Caisse. 
 
For sending in bug reports, code patches and suggestions for improvements after the review 
thanks to Denis and Marvin Sielenkemper. 
 
83. We like to thank all the people who helped to develop this library. 
 
First of all we are grateful to Hartmut Kaiser for managing the formal review of this library. 
Hartmut is an excellent review manager, who intervented when necessary and produced the 
review report quickly. 
 
We thank the 14 reviewers of our library, reviewed from November 5, 2009 to November 22, 
2009. Reviews have been written by: Brandon Kohn, Christophe Henry, Fabio Fracassi, Gordon 
Woodhull, Joachim Faulhaber, Jonathan Franklin, Jose, Lucanus Simonson, Michael Caisse, 
Michael Fawcett, Paul Bristow, Phil Endecott, Thomas Klimpel, Tom Brinkman. 
 
We also thank all people who discussed on the mailing lists (either at boost, or at osgeo) about 
Boost.Geometry, in preview stage, or in review stage, or after that. 
 
Furthermore we are thankful to people supplying patches: Arnold Metselaar, Aleksey Tulinov, 
Christophe Henry 
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Finally I (Barend) would like to thank my former employer, Geodan. They allowed me to start a 
geographic library in 1995, which after a number of incarnations, redesigns, refactorings, 
previews, a review and even more refactorings have led to the now released Boost.Geometry. 
And with them I want to thank the team initially involved in developing the library, Valik 
Solorzano Barboza, Maarten Hilferink, Anne Blankert, and later Sjoerd Schreuder, Steven 
Fruijtier, Paul den Dulk, and Joris Sierman. 
 
84. This section tries to recognize the contributions of all the different people that participated 
directly or indirectly to the design and development of this library. 
 
Sincere thanks to my parents for their support with my education and my studies in computer 
science. 
 
Many thanks to Andrzej Krzemienski for reviewing early versions of this library providing 
valuable insights and exchanging early ideas on assertion requirements. 
 
Many thanks to Vicente J. Botet Escriba for reviewing earlier versions of this library providing 
valuable insights and for suggesting to use a dedicated trait to copy old values. 
 
Thanks to Steven Watanabe for providing valuable insights on C++, SFINAE, and introspection. 
 
Thanks to Dave Abrahams for moderating the Boost review of this library. 
 
Thanks to Daniel James for his help with incorporating this library files into the Boost Git 
repository. 
 
Thanks to David Maley for sharing source code form his inspiring work on emulating contract 
programming and subcontracting in C++ in __Maley99__. 
 
Many thanks to Thorsten Ottosen for his work on the __N1962__ proposal (and its previous 
revisions) and for clarifying the proposal requirements directly with the library authors when 
needed. 
 
Many thanks to Bertrand Meyer for his pioneering and thorough work on contract programming 
in __Meyer97__. 
 
Finally, many thanks to the entire Boost community and [@http://lists.boost.org mailing list] for 
providing valuable comments on this library and great insights on the C++ programming 
language. 
 
85. [h4 Boost Test Team] 
Boost.Test 3.0 is being developed and maintained by Gennadiy Rozental and Raffi Enficiaud. 
 
[h4 New documentation] 
Raffi Enficiaud and Andrzej Krzemienski efforts were a driving force behind the Boost.Test 
documentation overhaul. 
 
[h4 Second incarnation including the Unit Test Framework] 
Beman Dawes and Ullrich Koethe started the library. Fernando Cacciola, Jeremy Siek, Beman 
Dawes, Ullrich Koethe, Dave Abrahams suggested numerous improvements during the Formal 
Review. Jeremy Siek was the review manager. Beman Dawes was a great help in both final 
testing and merging library with rest of the boost. Gennadiy Rozental was the developer and 
maintainer. 
 
[h4 Original Test Library] 
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Ed Brey, Kevlin Henney, Ullrich Koethe, and Thomas Matelich provided very helpful comments 
during development. Dave Abrahams, Ed Brey, William Kempf, Jens Maurer, and Wilka 
suggested numerous improvements during the Formal Review. Jens Maurer was the review 
manager. Beman Dawes is the developer and maintainer. 
 
86. We like to thank all the people who helped to develop this library. 
 
First of all we are grateful to Hartmut Kaiser for managing the formal review of this library. 
Hartmut is an excellent review manager, who intervented when necessary and produced the 
review report quickly. 
 
We thank the 14 reviewers of our library, reviewed from November 5, 2009 to November 22, 
2009. Reviews have been written by: Brandon Kohn, Christophe Henry, Fabio Fracassi, Gordon 
Woodhull, Joachim Faulhaber, Jonathan Franklin,Jose, Lucanus Simonson, Michael Caisse, 
Michael Fawcett, Paul Bristow, Phil Endecott, Thomas Klimpel, Tom Brinkman. 
 
We also thank all people who discussed on the mailing lists (either at boost, or at osgeo) about 
__boost_geometry__, in preview stage, or in review stage, or after that. 
 
Furthermore we are thankful to people supplying patches: Arnold Metselaar, Aleksey Tulinov, 
Christophe Henry 
 
Finally I (Barend) would like to thank my former employer, Geodan. They allowed me to start a 
geographic library in 1995, which after a number of incarnations, redesigns, refactorings, 
previews, a review and even more refactorings have led to the now released 
__boost_geometry__. And with them I want to thank the team initially involved in developing the 
library, Valik Solorzano Barboza, Maarten Hilferink, Anne Blankert, and later Sjoerd Schreuder, 
Steven Fruijtier, Paul den Dulk, and Joris Sierman. 
 
87. This version of Spirit is a complete rewrite of the /classic/ Spirit many people have been 
contributing to (see below). But there are a couple of people who already managed to help 
significantly during this rewrite. We would like to express our special acknowledgement to (in no 
particular order): 
 
[*Eric Niebler] for writing Boost.Proto, without which this rewrite wouldn't have been possible, 
and helping with examples, advice, and suggestions on how to use Boost.Proto in the best 
possible way. 
 
[*Ben Hanson] for providing us with an early version of his __lexertl__ library, which is proposed 
to be included into Boost (as Boost.Lexer). At the time of this writing the Boost review for this 
library is still pending. 
 
[*Francois Barel] for his silent but steady work on making and keeping Spirit compatible with all 
versions of gcc, older and newest ones. He not only contributed subrules to Spirit V2.1, but 
always keeps an eye on the small details which are so important to make a difference. 
 
[*Andreas Haberstroh] for proof reading the documentation and fixing those non-native-speaker-
quirks we managed to introduce into the first versions of the documentation. 
 
[*Chris Hoeppler] for taking up the editorial tasks for the initial version of this documentation 
together with Andreas Haberstroh. Chris did a lot especially at the last minute when we are 
about to release. 
 



© Siemens 2017-2025.   All rights reserved. page 82/159  

[*Michael Caisse] (a.k.a mjcaisse) for being Spirit's benevolent evangelist on freenode's #boost 
IRC . No Spirit question asked there stays without an answer because of his active involvement. 
Also, we would 
like to thank him for last minute editing work on the 2.1 release documentation. 
 
[*Tobias Schwinger] for proposing expectation points and GCC port of an early version. 
 
[*Dave Abrahams] as always, for countless advice and help on C++, library development, 
interfaces, usability and ease of use, for reviewing the code and providing valuable feedback 
and for always keeping us on our toes. 
 
[*OvermindDL] for his creative ideas on the mailing list helping to resolve even more difficult 
user problems. 
 
[*Carl Barron] for his early adoption and valuable feedback on the Lexer library forcing us to 
design a proper API covering all of his use cases. He also contributed an early version of the 
variadic attribute API for 
Qi. 
 
[*Daniel James] for improving and maintaining Quickbook, the tool we use for this 
documentation. Also, for bits and pieces here and there such documentation suggestions and 
editorial patches. 
 
[*Stephan Menzel] for his early adoption of Qi and Karma and his willingness to invest time to 
spot bugs which were hard to isolate. Also, for his feedback on the documentation. 
 
[*Ray Burkholder] and [*Dainis Polis] for last minute feedback on the documentation. 
 
[*Steve Brandt] for his his effort trying to put Qi and Karma to some use while writing a source to 
source language transformation tool. He made many incredible suggestions helping to improve 
the usability of both libraries. 
 
[*Bryce Leylbach] (a.k.a. wash) for contributing the components `qi::`__qi_as__and 
`karma::`__karma_as__, for working on __utree__ and its integration with Qi and Karma, for 
adding numeric parser literals, for contributing the related documentation, and for being a big 
help in the everyday maintenance of the library's (and our) sanity. 
 
[*Mathias Gaunard] for his bug reports, suggestions and regression test contributions to the 
Lexer helping to find subtle bugs and to improve its overall usability. 
 
[*Thomas Bernard] (a.k.a. teajay) for working on the keyword parser and for adding explicit 
names to the `qi::`__qi_symbols__ component. 
 
[*Robert Stewart] for his active participation on the mailing list, his helpful comments, examples 
and suggestions. 
 
[*Thomas Taylor], [*Richard Crossley], [*Semen], and [*Adalberto Castelo] for their help in 
isolating problems while testing the new attribute handling code released with V2.5. 
 
Special thanks to spirit-devel and spirit-general mailing lists for participating in the discussions, 
being early adopters of pre-release versions of Spirit2 from the very start and helping out in 
various tasks 
such as helping with support, bug tracking, benchmarking and testing, etc. The list include: 
[*Larry Evans], [*Richard Webb], [*Martin Wille], [*Dan Marsden], [*Cedric Venet], [*Allan 
Odgaard], [*Matthias 



© Siemens 2017-2025.   All rights reserved. page 83/159  

Vallentin], [*Justinas V.D.], [*Darid Tromer], [*Brian O'Kennedy], [*Aaron Graham], [*Joerg 
Becker]. 
 
[*Joao Abecasis] for his early support and involvement in Spirit2 development and for disturbing 
my peace every once in a while for a couple of jokes. 
 
The list goes on and on... if you've been mentioned thank Joel and Hartmut, if not, kick Joao :-) 
 
[heading Acknowledgements from the Spirit V1 /classic/ Documentation] 
 
Special thanks for working on Spirit /classic/ to: 
 
[*Dan Nuffer] for his work on lexers, parse trees, ASTs, XML parsers, the multi-pass iterator as 
well as administering Spirit's site, editing, maintaining the CVS and doing the releases plus a 
zillion of other chores that were almost taken for granted. 
 
[*Hartmut Kaiser] for his work on the C parser, the work on the C/C++ preprocessor, utility 
parsers, the original port to Intel 5.0, various work on Phoenix, porting to v1.5, the meta-parsers, 
the grouping-parsers, extensive testing and painstaking attention to details. 
 
[*Martin Wille] who improved grammar multi thread safety, contributed the eol_p parser, the 
dynamic parsers, documentation and for taking an active role in almost every aspect from 
brainstorming and design to coding. And, as always, helps keep the regression tests for g++ on 
Linux as green as ever :-). 
 
[*Martijn W. Van Der Lee] our Web site administrator and for contributing the RFC821 parser. 
 
[*Giovanni Bajo] for last minute tweaks of Spirit 1.8.0 for CodeWarrior 8.3. Actually, I'm 
ashamed Giovanni was not in this list already. He's done a lot since Spirit 1.5, the first 
Boost.Spirit release. He's instrumental in the porting of the Spirit iterators stuff to the new Boost 
Iterators Library (version 2). He also did various bug fixes and wrote some tests here and there. 
 
[*Juan Carlos Arevalo-Baeza (JCAB)*] for his work on the C++ parser, the position iterator, 
ports to v1.5 and keeping the mailing list discussions alive and kicking. 
 
[*Vaclav Vesely], lots of stuff, the no\_actions directive, various patches fixes, the distinct 
parsers, the lazy parser, some phoenix tweaks and add-ons (e.g. new\_). Also, *Stefan Slapeta] 
and wife for editing Vaclav's distinct parser doc. 
 
[*Raghavendra Satish] for doing the original v1.3 port to VC++ and his work on Phoenix. 
 
[*Noah Stein] for following up and helping Ragav on the VC++ ports. 
 
[*Hakki Dogusan], for his original v1.0 Pascal parser. 
 
[*John (EBo) David] for his work on the VM and watching over my shoulder as I code giving the 
impression of distance eXtreme programming. 
 
[*Chris Uzdavinis] for feeding in comments and valuable suggestions as well as editing the 
documentation. 
 
[*Carsten Stoll], for his work on dynamic parsers. 
 
[*Andy Elvey] and his conifer parser. 
 



© Siemens 2017-2025.   All rights reserved. page 84/159  

[*Bruce Florman], who did the original v1.0 port to VC++. 
 
[*Jeff Westfahl] for porting the loop parsers to v1.5 and contributing the file iterator. 
 
[*Peter Simons] for the RFC date parser example and tutorial plus helping out with some nitty 
gritty details. 
 
[*Markus Sch'''ö'''pflin] for suggesting the end_p parser and lots of other nifty things and his 
active presence in the mailing list. 
 
[*Doug Gregor] for mentoring and his ability to see things that others don't. 
 
[*David Abrahams] for giving Joel a job that allows him to still work on Spirit, plus countless 
advice and help on C++ and specifically template metaprogramming. 
 
[*Aleksey Gurtovoy] for his MPL library from which we stole many metaprogramming tricks 
especially for less conforming compilers such as Borland and VC6/7. 
 
[*Gustavo Guerra] for his last minute review of Spirit and constant feedback, plus patches here 
and there (e.g. proposing the new dot behavior of the real numerics parsers). 
 
[*Nicola Musatti], [*Paul Snively], [*Alisdair Meredith] and [*Hugo Duncan] for testing and 
sending in various patches. 
 
[*Steve Rowe] for his splendid work on the TSTs that will soon be taken into Spirit. 
 
[*Jonathan de Halleux] for his work on actors. 
 
[*Angus Leeming] for last minute editing work on the 1.8.0 release documentation, his work on 
Phoenix and his active presence in the Spirit mailing list. 
 
[*Joao Abecasis] for his active presence in the Spirit mailing list, providing user support, 
participating in the discussions and so on. 
 
[*Guillaume Melquiond] for a last minute patch to multi_pass for 1.8.1. 
 
[*Peder Holt] for his porting work on Phoenix, Fusion and Spirit to VC6. 
 
To Joel's wife Mariel who did the graphics in this document. 
 
My, there's a lot in this list! And it's a continuing list. We add people to this list every time. We 
hope we did not forget anyone. If we missed someone you know who has helped in any way, 
please inform us. 
 
Special thanks also to people who gave feedback and valuable comments, particularly 
members of Boost and Spirit mailing lists. This includes all those who participated in the review: 
 
[*John Maddock], our review manager, [*Aleksey Gurtovoy], [*Andre Hentz], 
[*Beman Dawes], [*Carl Daniel], [*Christopher Currie], [*Dan Gohman], 
[*Dan Nuffer], [*Daryle Walker], [*David Abrahams], [*David B. Held], 
[*Dirk Gerrits], [*Douglas Gregor], [*Hartmut Kaiser], [*Iain K.Hanson], 
[*Juan Carlos Arevalo-Baeza], [*Larry Evans], [*Martin Wille], 
[*Mattias Flodin], [*Noah Stein], [*Nuno Lucas], [*Peter Dimov], 
[*Peter Simons], [*Petr Kocmid], [*Ross Smith], [*Scott Kirkwood], 
[*Steve Cleary], [*Thorsten Ottosen], [*Tom Wenisch], [*Vladimir Prus] 
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Finally thanks to SourceForge for hosting the Spirit project and Boost: a C++ community 
comprised of extremely talented library authors who participate in the discussion and peer 
review of well crafted C++ libraries. 
 
87. I would like to thank CEO Hermann Steppe and Chief Developer Peter Wuttke of Cortex 
Software GmbH for their friendly support of my work on the Icl and their permission to release 
the library as open source. 
For her genuine interest in my work and many creative and uplifting talks I want to thank my 
colleague Axinja Ott who contributed a lot to the success of the project. 
 
Many thanks to Paul A. Bristow, Vicente Botet, Luke Simonson, Alp Mestan, David Abrahams, 
Steven Watanabe, Neal Becker, Phil Endecott, Robert Stewart, Jeff Flinn, Zachary Turner and 
other developers 
form the Boost community who supported the development of the Interval Template Library by 
numerous hints and feedbacks on the boost mailing list.Also helpful have been conversations, 
hints and contributions 
at the BoostCon 2009 by Jeff Garland, David Jenkins, Tobias Loew, Barend Gehrels, Luke 
Simonson and Hartmut Kaiser. 
 
Special thanks for reading and improving this documentation to Neal Becker, Ilya Bobir and 
Brian Wood. Jeff Flinn provided valuable feedback and a codepatch to fix portability problems 
with CodeWarrior 9.4. Many thanks for that. 
 
I am grateful to Hartmut Kaiser for managing the formal review of this library and to all the 
reviewers and participants in the related discussions, including Jeff Flinn, Luke Simonson, Phil 
Endecott, Eric M. Jonas, Peter Wuttke, Robert Stewart, Barend Gehrels, Vicente Botet, Thomas 
Klimpel, Paul A. Bristow, Jerry Jeremiah, John Reid, Steven Watanabe, Brian Wood, Markus 
Werle and Michael Caisse. 
 
For sending in bug reports, code patches and suggestions for improvements after the review 
thanks to Denis and Marvin Sielenkemper. 
 
88. Many thanks to Julian Gonggrijp, Rob Stewart, Andrzej Krzemienski, Matus Chochlik, 
Jeroen Habraken, Hartmut Kaiser, Joel De Guzman, Thijs (M.A.) van den Berg, Roland Bock, 
Gavin Lambert, Paul Bristow, Alex Hagen-Zanker, Christopher Kormanyos for taking part in the 
['Boost.Convert] review and their valuable input. 
 
Special thanks to: 
 
* Alex Hagen-Zanker, Roland Bock, Rob Stewart for their considerable and continuous 
contributions to the design and implementation of the library; 
* Andrzej Krzemienski for helping to partition responsibilities and to ultimately pave the way for 
the `boost::optional` and `std::tr2::optional` deployment; 
* Edward Diener the Boost Review Manager for helping with the converters' design, his 
continuous involvement, technical and administrative help, guidance and advice; 
* Joel De Guzman, Rob Stewart and Alex Hagen-Zanker for making sure the performance tests 
work as they should; 
* Paul Bristow for helping great deal with the documentation; 
* Kevlin Henney and Dave Abrahams for their lexical_cast-related insights and explanations. 
 
89. In order of helping and advising: 
 
* Renato Tegon Forti for starting the `shared_library` class and writing many code lines for 
Boost.DLL. 
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* Hartmut Kaiser for requesting a lot of cool functionality that is now part of Boost.DLL. 
* Niall Douglas for generating a lot of ideas. 
* Vladimir Prus (the review manager) and all the library reviewers for making good notes and 
proposing improvements to the library. 
* Rodrigo Madera for helping with MacOS debugging and fixing platform related issues. 
* Dmitry Moskalchuk for helping with Android debugging and jamfiles. 
* Klemens Morgenstern for implementing the mangled symbols loading by unmangled name, 
feature that was thought to be impossible. 
 
90. The author would like to thank his wife Mary for her patience and support during the long 
process of converting this from a piece of C code to a template library. 
The author would also like to thank Phil Endecott and Frank Gennari for the improvements 
they've suggested and for testing. Without them this would have taken longer to develop or 
performed worse. 
float_mem_cast was fixed to be safe and fast thanks to Scott McMurray. That fix was critical for 
a high-performance cross-platform float_sort. 
Thanks also for multiple helpful suggestions provided by Steven Watanabe, Edouard Alligand, 
and others. 
Initial documentation was refactored to use Quickbook by Paul A. Bristow. 
 
Some files may be licensed under MIT or BSD-style License. In this context MIT License has 
been chosen. This shall not restrict the freedom of future contributors to choose MIT or BSD-
style License. 
 
Some files may be licensed under MIT or BSL-1.0 License. In this context BSL-1.0 License has 
been chosen. This shall not restrict the freedom of future contributors to choose MIT or BSL-1.0 
License. 
 
This product includes software developed at the University of Notre Dame 
and the Pervasive Technology Labs at Indiana University. For technical 
information contact Andrew Lumsdaine at the Pervasive Technology Labs at 
Indiana University.  For administrative and license questions contact the 
Advanced Research and Technology Institute at 351 West 10th Street. 
Indianapolis, Indiana 46202, phone 317-278-4100, fax 317-274-5902. 

1.1.3 Licenses 

BSL-1.0 (1) 
GPL-2.0+-with autoconf exception (2) 
Zlib-style (3) 
Zlib (4) 
Unicode-TOU (5) 
Public-domain (6) 
Public-domain (7) 
Public-domain (8) 
Public-domain (9) 
Public-domain (10) 
Public-domain (11) 
Preserve Copyright Notice (12) 
Preserve Copyright Notice (13) 
Preserve Copyright Notice (14) 
Preserve Copyright Notice (15) 
Preserve Copyright Notice (16) 
Preserve Copyright Notice (17) 
Preserve Copyright Notice (18) 
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Preserve Copyright Notice (19) 
Preserve Copyright Notice (20) 
Permission Notice (21) 
Permission Notice (22) 
Permission Notice (23) 
Preserve Copyright Notice (15) 
Permission Notice (24) 
Permission Notice (25) 
Permission Notice (26) 
Permission Notice (27) 
Permission Notice (28) 
Preserve Copyright Notice (19) 
Preserve Copyright Notice (19) 
Preserve Copyright Notice (17) 
Non-commercial (29) 
MIT-style (30) 
MIT (31) 
GPL-3.0+-with-bison-exception (32) 
GPL-2.0+-with-bison-exception (33) 
GPL-2.0 (34) 
Dual-license (35) 
Dual-license (36) 
BSD-style (37) 
BSD-3-Clause (38) 
BSD-3-Clause (39) 
Apache-2.0 (40) 
--Indiana-university-software-license-1.0 (41) 

1.2 Boost C++ 1.73.0 

1.2.1 Copyrights 

(C) Tapia for Clang 3.9. 
(C) Copyright Tobias Schwinger, 2009 
(C) Copyright Steven Ross 2009-2014 
(C) Copyright Stefan Seefeld, 2015 
(C) Copyright Paul Mensonides 2012 
(C) Copyright Paul Mensonides 2002 
(C) Copyright Marshall Clow, 2012 
(C) Copyright Lorenzo Caminiti, 2009-2012 
(C) Copyright Lorenzo Caminiti, 2008-2016 
(C) Copyright John Maddock 2004 
(C) Copyright Joachim Faulhaber, 2010 
(C) Copyright Housemarque Oy 2002-2002  
(C) Copyright Paul Mensonides 2002 
(C) Copyright Housemarque Oy 2002 
(C) Copyright Henrik Ravn 2004 
(C) Copyright Hartmut Kaiser 2005 
(C) Copyright Fernando Luis Cacciola Carballal, 2004 
(C) Copyright Eric Niebler 2005 
(C) Copyright Edward Diener 2019 
(C) Copyright Douglas Gregor 2003 
(C) Copyright CrystalClear Software, 2003 
(C) Copyright Christophe Henry, 2010 
(C) Copyright Beman Dawes 2007 
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(C) Copyright Beman Dawes 2006 
(C) Copyright Beman Dawes 2003 
(C) Copyright Beman Dawes 2001 
(C) Copyright Beman Dawes and Robert Stewart 2011 
(C) Copyright Beman Dawes 1999-2002-2003 
(C) Copyright Andy Tompkins, 2006 
(C) Copyright Alexander Nasonov, Lorenzo Caminiti 2006-2012 
(C) Copyright Aleksey Gurtovoy 2004 
copyright (C) 1996-2019 Julian Seward. 
copyright Xiaogang Zhang. 
copyright Paul A. Bristow 2006 - 2010 
copyright No year] 
copyright Netscape Communications, 1999 
copyright Louis Dionne 2016 
copyright Louis Dionne 2015 
copyright Louis Dionne 2013-2013 -2017 
copyright Joyent, Inc. and other Node contributors. 
copyright John Maddock 2003-2013 
copyright John Maddock 2003-2006 
copyright John Maddock 2003, Artyom Beilis 2010 
copyright Jason Rice 2016-2017 
copyright Igor Sysoev. 
copyright Gonzalo Brito Gadeschi 2015 
copyright 2019 - 2020 Krystian Stasiowski] 
copyright 2018 T. Zachary Laine 
copyright 2018 Joe Blow 
copyright 2012-2020 Antony Polukhin] category Language Features Emulation] license 
copyright 2016-2018 Barrett Adair] authors [Adair, Barrett]] license 
copyright 2016-2018 Andrey Semashev] dirname winapi] license 
copyright 2016 Vinnie Falco] purpose Documentation Library] license 
copyright 2016 Rene Rivera] purpose Internal support utilities for Boost C++ Libraries.] license 
copyright 2016 Daniel James] license 
copyright 2016 - 2019 Vinnie Falco] purpose String Library] license 
copyright 2016 - 2019 Vinnie Falco] purpose Networking Protocol Library] license 
copyright 2016 - 2019 Hans Dembinski 
copyright 2015 Abel Sinkovics 
copyright 2014-2020 Peter Dimov] license 
copyright 2014-2018 Andrzej Krzemieński 
copyright 2014-2017 Glen Joseph Fernandes 
copyright 2014 Oliver Kowalke] purpose C++11 Library providing coroutine facility] id 
coroutine2] category text] license 
copyright 2014 Oliver Kowalke] id context] purpose C++ Library for swiching different user ctx] 
category text] license 
copyright 2014 Christopher Kormanyos, John Maddock, Paul A. Bristow] license 
copyright 2013-2014 Kyle Lutz 
copyright 2013 Oliver Kowalke 
copyright 2012 Marshall Clow] license 
copyright 2011-2013 Tropic Software East Inc 
copyright 2011-2013 Steven Watanabe] license 
copyright 2011-2013 Adam Wulkiewicz] purpose Documentation of Boost.Geometry Index 
library] license 
copyright 2011-17 Vicente J. Botet Escriba 
copyright 2011 Barend Gehrels] purpose Documentation of Boost.Fruit library] license 
copyright 2010-2017 Daniel James] purpose /WikiWiki/ style documentation tool] license 
copyright 2010-2013 Sebastian Redl] purpose Property Tree library] license 
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copyright 2010-2012 Marshall Clow] source-mode c++] license 
copyright 2010-2011 Tim Blechmann] category algorithms] purpose heap data structures 
copyright 2010-2001 Timequake man] 
copyright 2009-2018 Ion Gaztanaga] id container] dirname container] purpose Containers 
library] license 
copyright 2009-2012 Vicente J. Botet Escriba] license 
copyright 2009-2012 Lorenzo Caminiti] purpose wraps types with round parenthesis] license 
copyright 2009 Oliver Kowalke] purpose C++ Library providing coroutine facility] id coroutine] 
category text] license 
copyright 2009 John Maddock] purpose Regular Expressions] license 
copyright 2008-2019 Lorenzo Caminiti] license 
copyright 2008-2010 Marcin Kalicinski 
copyright 2008, 2011 John Maddock] license 
copyright 2008 Paul A. Bristow, John Maddock] license 
copyright 2008 Howard Hinnant] 
copyright 2007Joe Hacker 
copyright 2007-11 Anthony Williams] 
copyright 2007 2008 Tobias Schwinger] license 
copyright 2006-2012 Matias Capeletto] category container] id bimap] dirname bimap] purpose 
Bidirectional map 
copyright 2006, 2008 Beman Dawes] 
copyright 2005 2006 2007 Douglas Gregor, Matthias Troyer, Trustees of Indiana University] id 
mpi] license 
copyright 2004-2007 Tobias Schwinger] license 
copyright 2004 Brian Ravnsgaard Riis license Boost Software License 1.0 
copyright 2004 2005 Arkadiy Vertleyb, Peder Holt] license 
copyright 2003-2013 Jan Gaspar] license 
copyright 2003-2010 Thorsten Ottosen, Neil Groves] purpose Half-open range library] license 
copyright 2003-2008 Matthias Christian Schabel, 2007-2010 Steven Watanabe] license 
copyright 2003-2007 Fernando Luis Cacciola Carballal] 
copyright 2003 2004 Jeremy B. Maitin-Shepard] 
copyright 2002-2020 John Maddock and Christopher Kormanyos] purpose Multiprecision 
Number library] license 
copyright 2002 2004 2006 Joel de Guzman, Eric Niebler] purpose /WikiWiki/ style 
documentation tool] license 
copyright 2002 2004 2006 Joel de Guzman, Eric Niebler] 
copyright 2002-2005, 2015 David Abrahams, Stefan Seefeld 
copyright 2002 - 2015 David Abrahams, Stefan Seefeld] id configuration] 
copyright 2002 - 2015 David Abrahams, Stefan Seefeld] id building] 
copyright 2001-2018 Joel de Guzman, Hartmut Kaiser] purpose Parser Library] license 
copyright 2001-2009 Beman Dawes, Daryle Walker, Gennaro Prota, John Maddock] license 
copyright 2001, 2003, 2004, 2012 Daryle Walker] license 
copyright 2001 by Yann Dirson. 
copyright 2001 Beman Dawes, 2014-2020 Antony Polukhin] license 
copyright 2001 - 2020 Boost.Test contributors] id boost_test] purpose Testing library] license 
copyright 2000-2005 Jens Maurer, 2009-2010 Steven Watanabe] license 
copyright 2000 Steve Cleary, Beman Dawes, Howard Hinnant & John Maddock] license 
copyright 2000 2005 Steve Cleary and John Maddock] purpose Compile time diagnostics 
library] license 
copyright 1998-2013 John Maddock] license 
copyright 1997 to 1999 by Joey Hess. 
copyright 1977,1985 Someone else] 
copyright 1963-1965 Jane Doe, 2018 Joe Blow, John Coe] 
copyright (C) 2013-2020 Oracle and/or its affiliates. 
copyright (C) 2005 troy d. straszheim <troy@resophonic.com> http://www.resophonic.com 
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copyright (C) 1995-2010 Geodan, Amsterdam, the Netherlands. 
copyright (C) 1996-2019 Julian R Seward. 
copyright (C) 1995-2017 Jean-loup Gailly and Mark Adler 
Copyright Shunsuke Sogame 2005-2006 
Copyright: This stylesheet has been placed in the public domain. 
Copyright (C) 1997, 2009 American Mathematical Society 
Copyright: 2007-2008 CodeRage, LLC Author: Jonathan Turkanis Contact: turkanis at coderage 
dot com 
Copyright: 2007 CodeRage Author: Jonathan Turkanis 
Copyright(C) 2016-2016 Francisco José Tapia (fjtapia@gmail.com ) 
Copyright (C) John Maddock & Paul A. Bristow 2007-2012 
Copyright (C) 2004 by Henrik Ravn 
Copyright Vladimir Batov 2009-2016 
Copyright Tobias Schwinger 2005-2007 
Copyright Sebastian Redl 2009 
Copyright Matias Capeletto 2006-2007 
Copyright John Maddock 2007 
Copyright John Maddock 2001-2006 
Copyright Eric Niebler 2005-2006 
Copyright Edward Diener 2013 
Copyright (C) 2019-2020 Krystian Stasiowski 
Copyright (C) 2016-2019 Vinnie Falco 
Copyright (C) 2015-2019 Hans Dembinski 
Copyright (C) 2016-2019 Vinnie Falco 
Copyright (C) 2015 UBM Canon 
Copyright (C) 2012-2018 Robert Ramey Subject to Boost Software License 
Copyright (C) 2008 , 2009, 2010, 2012 Paul A. Bristow, John Maddock 
Copyright (C) 2005-2007 Aaron Windsor 
Copyright (C) 2003-2020 Christopher M. Kohlhoff 
Copyright (C) 2003-2008 Jan Gaspar, 2013 Paul A. Bristow 
Copyright (C) 2003-2010 Andreas Huber Dönni 
Copyright (C) 2003-2007 Thorsten Ottosen. 
Copyright (C) 2002-2015 David Abrahams, Stefan Seefeld 
Copyright (C) 2002-2004 Martin Wille 
Copyright (C) 1996-2019 Julian Seward 
Copyright public string AssemblyCopyright 
Copyright ohn Maddock 2012 
Copyright notices 
Copyright notice 
Copyright jQuery Foundation and other contributors 
Copyright c Matthew Pulver 2018–2019. 
Copyright attributes, return an empty string if (attributes.Length == 0) return 
Copyright Zach Laine 2014-2016 
Copyright Xiaogang Zhang 2006 
Copyright W.P. McNeill 2010. 
Copyright Vladimur Prus 2005 
Copyright Vladimir Prus 2002 
Copyright Vladimir Prus 2002-2010 
Copyright Vladimir Prus 2004 
Copyright Vladimir Prus 2002-2005 
Copyright Vladimir Prus 
Copyright Vicente J. Botet Escriba 2009-2012 
Copyright Vicente J. Botet Escriba 2010 
Copyright Vicente J. Botet Escriba 2009-2011 
Copyright Vicente J. Botet Escriba 2009-2010 
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Copyright Vicente J. Botet Escriba 2009 
Copyright Vasil Dinkov, Vadikom Web Ltd. http://vadikom.com 
Copyright Troy D. Straszheim 2009 
Copyright Toon Knapen, David Abrahams, Roland Richter, and Jeremy Siek 2003. 
Copyright Toon Knapen 2004-2004 
Copyright Timmo Stange 2007 
Copyright Thorsten Ottosen, Neil Groves 2006-2008 
Copyright Thorsten Ottosen, 2009. 
Copyright Thorsten Ottosen 2003-2008 
Copyright Thorsten Ottosen & Larry Evans 2003-2005. 
Copyright Thomas Sailer 2013. 
Copyright Thomas Mang 2010-2012 
Copyright Thomas Kent 2016 
Copyright Thijs van den Berg, 2008 
Copyright Thijs van den Berg 2014 
Copyright The Author, The Date. 
Copyright Test 
Copyright Test quickbook 1.5] 
Copyright T. Zachary Laine 2016-2018 
Copyright Szabolcs Toth (thszabi@gmail.com) 2016. 
Copyright Steven Watanabe 2009-2014 
Copyright Steven Watanabe 2011 
Copyright Steven Watanabe 2009-2010 -2011 
Copyright Steven Watanabe 2009. 
Copyright Steven Ross 2009. 
Copyright Steven J. Ross 2014 
Copyright Steven J. Ross 2001-2014 
Copyright Stefan Seefeld 2005-2016 . 
Copyright Shreyans Doshi 2017. 
Copyright Sergue E. Leontiev 2013. 
Copyright Sergey Nizovtsev 2016 
Copyright Sergey Krivonos 2017 
Copyright Sebastian Ramacher, 2007. 
Copyright Sascha Ochsenknecht 2009. 
Copyright Samuel Krempp 2003 
Copyright Ruslan Baratov 2017 
Copyright Robin Eckert 2015-2015 
Copyright Robert Ramey 2007. Changes made to permit application throughout the serialization 
library. 
Copyright Rene Rivera 2004-2020 
Copyright Rene Rivera 2019 
Copyright Rene Rivera 2018 
Copyright Rene Rivera 2008-2017 
Copyright Rene Rivera 2016 
Copyright Rene Rivera 2005-2013-2019 
Copyright Rene Rivera 2008-2013-2015 
Copyright Rene Rivera 2008, Daryle Walker 2011 
Copyright Rene Rivera 2008 
Copyright Renato Tegon Forti, Antony Polukhin 2011 - 2019. 
Copyright Ralf W. Grosse-Kunstleve 2002-2006 . 
Copyright Ralf W. Grosse-Kunstleve 2001 
Copyright Ralf W. Grosse-Kunstleve & David Abrahams 2006. 
Copyright Pierre Esterie & Joel Falcou. 
Copyright Peter Dimov, Hans Dembinski 2018-2019 
Copyright Peter Dimov and Multi Media Ltd 2001, 2002 
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Copyright Peter Dimov and David Abrahams 2002. 
Copyright Peter Dimov 2019. 
Copyright Peter Dimov 2018 
Copyright Peter Dimov 2017, 2018 
Copyright Peter Dimov 2000-2001-2003 
Copyright Peter Dimov 2000-2001-2002 
Copyright Peter Dimov 2001 
Copyright Pedro Ferreira 2005-2005 
Copyright Peder Holt 2005 
Copyright Pavol Droba 2002-2006 . 
Copyright Paul a. Bristow 2010 
Copyright Paul Moore 1999. 
Copyright Paul Moore 1999-2001 Daryle Walker 2005, 2013. 
Copyright Paul Mensonides 2003 
Copyright Paul Lin 2003. Copyright 2006 Bojan Resnik. 
Copyright Paul Fultz II 2018 
Copyright Paul Fultz II 2016-2018 
Copyright Paul Bristow 2006-2014 
Copyright Paul A. Bristow, 2019 
Copyright Paul A. Bristow 2006-2019 . 
Copyright Paul A. Bristow 2018 
Copyright Paul A. Bristow 2013-2018 
Copyright Paul A. Bristow 2017 
Copyright Paul A. Bristow 2017, 2018 
Copyright Paul A. Bristow 2016, 2017, 2018. 
Copyright Paul A. Bristow 2016 
Copyright Paul A. Bristow 2015 
Copyright Paul A. Bristow 2013 
Copyright Paul A. Bristow 2010, 2015 
Copyright Paul A. Bristow 2007-2013 
Copyright Paul A. Bristow 2010 
Copyright Paul A. Bristow 2009, 2011 
Copyright Paul A. Bristow 2009-2019 
Copyright Paul A. Bristow 2008, 2009, 2014. 
Copyright Paul A. Bristow 2008, 2009, 2012, 2016 
Copyright Paul A. Bristow 2008 
Copyright Paul A. Bristow 2007, 2013-14. 
, 2007-2017 . 
Copyright Paul A. Bristow 2007, 2010, 2011. 
Copyright Paul A. Bristow 2007-2007 , 2009, 2010, 2012. 
Copyright Paul A. Bristow 2007-2009 , 2010 
Copyright Paul A. Bristow 2007-2016 
Copyright Paul A. Bristow 2007, 2009 
Copyright Paul A. Bristow 2007 
Copyright Paul A. Bristow 2006-7. 
Copyright Paul A. Bristow 2006, 2007, 2012 
Copyright Paul A. Bristow 2006, 2007, 2009, 2010. 
Copyright Paul A. Bristow & John Maddock 2009-2010 
Copyright Paul A. Bristow 
Copyright Paul A. 2007, 2010 
Copyright Orson Peters 2017. 
Copyright Oliver Kowalke, Nat Goodspeed 2015-2015 . 
Copyright Oliver Kowalke 2009-2018 . 
Copyright Oliver Kowalke / Nat Goodspeed 2015. 
Copyright Nuxi, https://nuxi.nl/ 2015. 



© Siemens 2017-2025.   All rights reserved. page 93/159  

Copyright Noel Belcourt 2007. 
Copyright Nikolay Mladenov 2007-2007 . 
Copyright Nikhar Agrawal 2013-14 
Copyright Nicolas Lelong, 2010. 
Copyright Nick Thompson, John Maddock 2020 
Copyright Nick Thompson, 2017-2020 
Copyright Nick Thompson, 2019 
Copyright Nick Thompson, 2017 
Copyright Nick Thompson 2017-2020 
Copyright Nicholas Thompson 2018 
Copyright Nicholas Thompson 2017 
Copyright Niall Douglas 2005. 
Copyright Neil Groves 2003-2014 . 
Copyright Neil Groves 2014 
Copyright Neil Groves 2009 
Copyright Neil Groves & Thorsten Ottosen & Pavol Droba 2003-2004. 
Copyright Nat Goodspeed 2013-2015 . 
Copyright Nat Goodspeed + Oliver Kowalke 2015. 
Copyright Nasos Iliopoulos, Gunter Winkler 2009. 
Copyright Nakhar Agrawal 2013. 
Copyright Modified Work Barrett Adair, 2013-2016 
Copyright Mike Dev 2018 
Copyright Michael Stevens 2004 
Copyright Michael Drexl 2005-2007 . 
Copyright Michael Caisse 2010 
Copyright Matthias Troyer 2005. 
Copyright Matthew Pulver 2018-2019 . 
Copyright Mateusz Loskot 2018 <mateusz@loskot.net> 
Copyright Marshall Clow 2013 
Copyright Marshall Clow 2007-2012 . 
Copyright Markus J. Weber 2015 
Copyright Marco Guazzone 2014 
Copyright Louis Dionne, 2013-2016 
Copyright Louis Dionne 2016 
Copyright Louis Dionne 2015 
Copyright Louis Dionne 2013-2017 
Copyright Louis Dionne 2013-2016 
Copyright Louis Dionne 2013 
Copyright Lingxi Li 2015. 
Copyright Leo Goodstadt 2012 
Copyright Kohei Takahashi 2012-2016 . 
Copyright Klemens Morgenstern, 2012-2015. 
Copyright Klemens David Morgenstern, Hans P. Dembinski 2016-2017 
Copyright Kevlin Henney, 2000-2005 . 
Copyright Kevlin Henney, 2000, 2001. 
Copyright Kevlin Henney, 2000, 2001, 2002. 
Copyright Keld Helsgaun 2000, Oliver Kowalke 2014. 
Copyright Keith MacDonald 2005. 
Copyright Justinas Vygintas Daugmaudis, 2010-2018 . 
Copyright Justinas Vygintas Daugmaudis 2010-2018 
Copyright Jurko Gospodnetic 2008. 
Copyright Joyent, Inc. and other Node contributors. 
Copyright Jonathan Turkanis 2005. 
Copyright Jonathan Brandmeyer, 2004. 
Copyright John Z. Maddock 2017 
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Copyright John Z. Maddock 2016 
Copyright John R. Bandela 2001. 
Copyright John R. Bandela 2000-2002 
Copyright John Maddock 
Copyright John Maddock, 2017-2020 
Copyright John Maddock and Paul A. Bristow 2010 
Copyright John Maddock 2015-2018 
Copyright John Maddock 2016 
Copyright John Maddock 2015 
Copyright John Maddock 2012-2014 
Copyright John Maddock 2014 
Copyright John Maddock 2005-2020 
Copyright John Maddock 2013 
Copyright John Maddock 2012 
Copyright John Maddock 2005-2011 
Copyright John Maddock 2007-2010 
Copyright John Maddock 2010 
Copyright John Maddock 2009 - 2012 
Copyright John Maddock 2009 
Copyright John Maddock 2008-11. 
Copyright John Maddock 2008 
Copyright John Maddock 2007-2007 -8. 
Copyright John Maddock 2006-7. 
Copyright John Maddock 2006-7, 2013-14. 
Copyright John Maddock 2006-15. 
Copyright John Maddock 2006, 2007, 2012, 2014. 
Copyright John Maddock 2006, 2007 
Copyright John Maddock 2006 
Copyright John Maddock 2005-2006, 2011. 
Copyright John Maddock 2002-2002 -4 
Copyright John Maddock 20010. 
Copyright John Maddock 20 
Copyright John Maddock & Paul A. Bristow 2007, 2009, 2010, 2012 
Copyright Johan Rade and Paul A. Bristow 2011. 
Copyright Joel de Guzman 2002-2007 . 
Copyright Joel Falcou 2015 
Copyright Jim Bosch 2010-2012 . 
Copyright Jim Bosch & Ankit Daftery 2010-2012 . 
Copyright Jiaxun Yang 2018-2018 . 
Copyright Jessica Hamilton 2014 
Copyright Jeremy W. Murphy 2015. 
Copyright Jeremy Murphy 2016. 
Copyright Jens Maurer 2006-1011 
Copyright Jens Maurer 2002 
Copyright Jens Maurer 2000-2006 
Copyright Jens Maurer 2000-2001 
Copyright Jens Maurer 2000, 2002 
Copyright Jens Maurer 2000 
Copyright Jean-loup Gailly Osma Ahvenlampi <Osma.Ahvenlampi@hut.fi> Amiga, SAS/C 6.56 
& Smake 
Copyright Jason Rice 2015-2017 
Copyright Jason Rice 2016 
Copyright Jason Rhinelander 2016 
Copyright Jane Doe YYYY 
Copyright Jan Langer 2002 
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Copyright Jan Gaspar 2003-2008. 
Copyright James E. King, III - 2017 
Copyright James E. King III, 2017 
Copyright James E. King III 2018 
Copyright Jaap Suter 2003 
Copyright Ion Gaztanaga 2005-2013 . 
Copyright Howard Hinnant 2007-2010. 
Copyright Holder 
Copyright Herveacute; Brouml;nnimann, Polytechnic University, 2002-2002 --2004. 
Copyright Helge Bahmann 2011. 
Copyright Hans Dembinski 2016-2018 -2019 
Copyright Gunter Winkler 2004 - 2009. 
Copyright Gottfried Ganßauge 2003-2006 . 
Copyright Gottfried Ganßauge 2003..2006. 
Copyright Gennaro Prota 2006. 
Copyright Gennadiy Rozental 2001-2014. 
Copyright Gennadiy Rozental 
Copyright Gautam Sewani 2008 
Copyright Gautam Sewani 
Copyright Franz Detro 2014 
Copyright Frank Mori Hess 2007-2010 . 
Copyright Frank Mori Hess 2009 
Copyright Frank Mori Hess 2007-2008 -2009 
Copyright Frank Mori Hess 2007-2019 
Copyright Frank Mori Hess 2007-2008 
Copyright Fernando Vilas 2012. 
Copyright Fernando Cacciola, 2002 - 2010. 
Copyright Felix E. Klee, 2003 
Copyright Eric Niebler 2005-2014 . 
Copyright Eric Niebler 2014 
Copyright Eric Niebler 2013-present 
Copyright Eric Niebler 2009 
Copyright Eric Niebler 2008 
Copyright Eric Niebler 2006 
Copyright Eric Friedman 2003 
Copyright Eric Friedman 2002-2003 
Copyright Eric Friedman 2002 
Copyright Emil Dotchevski 2007 
Copyright Edward Nevill + Oliver Kowalke 2015 
Copyright Douglas Gregor 2001-2008 . 
Copyright Douglas Gregor 2001-2006 
Copyright Douglas Gregor 2001-2004 
Copyright Doug Gregor 2004. 
Copyright Dietmar Kuehl 2001 
Copyright Dezide Aps 2003-2004 
Copyright Deniz Bahadir 2015 
Copyright David Abrahams, Matthias Troyer, Michael Gauckler 2005-2005 . 
Copyright David Abrahams, Jeremy Siek, and Thomas Witt 2003-2004 . 
Copyright David Abrahams, Daniel Wallin 2003-2005 . 
Copyright David Abrahams and Thomas Becker 2000-2006 . 
Copyright David Abrahams and Ralf W. Grosse-Kunstleve 2003. 
Copyright David Abrahams and Nikolay Mladenov 2003-2003 . 
Copyright David Abrahams and Jeremy Siek 2003. 
Copyright David Abrahams and Gottfried Ganssauge 2003. 
Copyright David Abrahams 2001-2009 . 
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Copyright David Abrahams 2006. Original version 
Copyright David Abrahams 2006 
Copyright David Abrahams 2004 
Copyright David Abrahams 2003-2004 
Copyright David Abrahams 2003 
Copyright David Abrahams 2002-2003 
Copyright David Abrahams 2002, Nikolay Mladenov 2007. 
Copyright David Abrahams 2002, Joel de Guzman, 2002. 
Copyright David Abrahams 2002 
Copyright David Abrahams 2000-2001 -2002 
Copyright David Abrahams 2001 
Copyright David Abrahams & Ralf W. Grosse-Kunsteve 2004-2006. 
Copyright Dave Abrahams 2005-2006. 
Copyright Dave Abrahams 2001-2002 
Copyright Datasim Education BV 2009-2010 
Copyright Daryle Walker, Hubert Holin, John Maddock 2006 - 2007 
Copyright Daryle Walker, Hubert Holin and John Maddock 2006 
Copyright Daryle Walker 2001-2011 . 
Copyright Daniel Wallin, David Abrahams 2005-2010 . 
Copyright Daniel Wallin 2005-2007 . 
Copyright Daniel Walker, Eric Niebler, Michel Morin 2008-2012. 
Copyright Daniel Walker 2007 
Copyright Daniel Walker 2006. 
Copyright Daniel Trebbien 2010. 
Copyright Daniel James 2005-2018 
Copyright Daniel James 2009-2012 
Copyright Daniel James 2009. 
Copyright Daniel James 2006-2006 -2009 
Copyright Cromwell D. Enage 2013-2019 . 
Copyright Cromwell D. Enage 2004 
Copyright Craig Rodrigues 2005-2005 . 
Copyright Christopher Kormanyos 2002-2019 . 
Copyright Christopher Kormanyos 2014 
Copyright Christopher Kormanyos 2013-14 
Copyright Christopher Kormanyos 2012 - 2015, 2020. 
Copyright Christopher Kormanyos 
Copyright Christopher Brown 2013 
Copyright Christoper Kohlhoff 2007 
Copyright Chris Glover, 2016. 
Copyright Charly Chevalier 2015 
Copyright Bryce Lelbach 2010. 
Copyright Bruno Dutra 2015 
Copyright Boris Gubenko 2007. 
Copyright Bertolt Mildner 2004. 
Copyright Benjamin Worpitz 2018 
Copyright Benjamin Sobotta 2012. 
Copyright Beman Dawes, Daryle Walker, Gennaro Prota and John Maddock 2001-2009 
Copyright Beman Dawes, 2014 
Copyright Beman Dawes, 2009 
Copyright Beman Dawes, 2008 
Copyright Beman Dawes, 2006 
Copyright Beman Dawes, 2003. 
Copyright Beman Dawes, 2003, 2011 
Copyright Beman Dawes, 2002-2005 
Copyright Beman Dawes, 2001 
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Copyright Beman Dawes and Daryle Walker 1999. 
Copyright Beman Dawes 2015 rem 
Copyright Beman Dawes 2015 
Copyright Beman Dawes 2014, 2015 
Copyright Beman Dawes 2014 
Copyright Beman Dawes 2013-2014 
Copyright Beman Dawes 2013 
Copyright Beman Dawes 2012 
Copyright Beman Dawes 2011 
Copyright Beman Dawes 2010, 2011, 2014 
Copyright Beman Dawes 2010 
Copyright Beman Dawes 2009 
Copyright Beman Dawes 2008 
Copyright Beman Dawes 2007 
Copyright Beman Dawes 2006, 2013 
Copyright Beman Dawes 2006, 2007 
Copyright Beman Dawes 2006 
Copyright Beman Dawes 1994-2007 , 2011 
Copyright Beman Dawes 2003, 2006, 2010 
Copyright Beman Dawes 1994-2006 , 2008 
Copyright Beman Dawes 2002-2003 , 2006 
Copyright Beman Dawes 2003 
Copyright Beman Dawes 2002-2009 
Copyright Beman Dawes 2002-2008 , 2009 
Copyright Beman Dawes 1995-2003 . 
Copyright Beman Dawes 2002, 2003. 
Copyright Beman Dawes 2002 
Copyright Beman Dawes 2000-2004 
Copyright Beman Dawes 1999-2008 
Copyright Beman Dawes 1994-1994 -99. 
Copyright Barrett Adair 2015-2018 
Copyright Barrett Adair 2015-2016 -2017 
Copyright Barend Gehrels 2010-2011 , Geodan, Amsterdam, the Netherlands 
Copyright Arno Schoedl & Neil Groves 2009. 
Copyright Arnaud Kapp, Oliver Kowalke 2016 
Copyright Antony Polukhin, 2011-2020 . 
Copyright Antony Polukhin 2013-2019. 
Copyright Ankit Daftery 2011-2012. 
Copyright Andy Tompkins 2006. 
Copyright Andrii Sydorchuk 2010-2015 . 
Copyright Andrey Semashev, 2013 
Copyright Andrey Semashev 2007-2020 . 
Copyright Andrey Semashev 2019 
Copyright Andreas Schwab 2019 
Copyright Alexander Nasonov, 2006-2010. 
Copyright Alexander Nasonov 2004 
Copyright Alexander Nasonov & Paul A. Bristow 2006. 
Copyright Alexander Grund 2018. Corrections to singleton lifetime 
Copyright Aleksey Gurtovoy 2008 
Copyright Aleksey Gurtovoy 2006 
Copyright Aleksey Gurtovoy 2004 
Copyright Aleksey Gurtovoy 2000-2003 -2008 
Copyright Aleksey Gurtovoy 2001-2003 -2007 
Copyright Aleksey Gurtovoy 2000-2003 -2004 
Copyright Aleksey Gurtovoy 2000-2002 -2006 
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Copyright Aleksey Gurtovoy 2000-2010 
Copyright Aleksey Gurtovoy 2000-2009 
Copyright Aleksey Gurtovoy 2000-2003 
Copyright Aleksey Gurtovoy 2000-2002 
Copyright AlainMiniussi 20014 - 20015. 
Copyright Alain Miniussi 2014. 
Copyright Akira Takahashi 2013. 
Copyright Akira Takahashi 2011 
Copyright Adam D. Walling 2012. 
Copyright Abel Sinkovics (abel@sinkovics.hu) 2009-2018 . 
Copyright A N Other, 2019 
Copyright : Your copyright notice Description : Hello World in C++, Ansi-style 
Copyright 2002-2020 Peter Dimov 
Copyright 1998-2020 John Maddock. 
Copyright 2015-2020 Hans Dembinski 
Copyright 2012-2020 Antony Polukhin. 
Copyright 2002-2020 Rene Rivera 
Copyright 2012-2020 Glen Joseph Fernandes glenjofe@gmail.com) 
Copyright 2019-20 Madhur Chauhan. 
Copyright 2019-20 Christopher Kormanyos. 
Copyright 2017-2019 , Nick Thompson 
Copyright 2019 Sam Day 
Copyright 2019 Ramil Gauss. 
Copyright 2019 Przemyslaw Bartosik 
Copyright 2019 Pranam Lashkari <plashkari628@gmail.com> 
Copyright 2019 Paul A. Bristow additions for more control of serif-italic font etc. 
Copyright 2019 Olzhas Zhumabek <anonymous.from.applecity@gmail.com> 
Copyright 2017-2019 Nick Thompson 
Copyright 2019 Miral Shah <miralshah2211@gmail.com> 
Copyright 2018-2019 Mike Dev 
Copyright 2019 Mateusz Loskot <mateusz at loskot dot net> 
Copyright 2019 Henry Schreiner, Hans Dembinski 
Copyright 2019 Henry Schreiner 
Copyright 2019 Hans Dembinski, Henry Schreiner 
Copyright 2019 Glen Joseph Fernandes (glenjofe@gmail.com) 
Copyright 2017-2019 Dmitry Arkhipov 
Copyright 2019-2019 Damian Jarek 
Copyright 2013-2019 Andrey Semashev 
Copyright 2018 Yi Ji 
Copyright 2018 T. Zachary Laine whatwasthataddress@gmail.com) 
Copyright 2018 T. Zachary Laine 
Copyright 2009-2018 Steven Watanabe 
Copyright 2011-2018 Stefan Seefeld 
Copyright 2018 Paul Fultz II REM 
Copyright 2018-2018 Paul Fultz II 
Copyright 2018 Mateusz Loskot <mateusz@loskot.net> 
Copyright 2003-2020 Joaquin M Lopez Munoz. 
Copyright 2005-2018 Daniel James. 
Copyright 2018-2018 Cem Bassoy 
Copyright 2018 Authors: Rasmus Ahlberg 
Copyright 2018 Andrzej Krzemienski 
Copyright 2017, NVIDIA CORPORATION. 
Copyright 2017-2019 James E. King III 
Copyright 2017 Vinnie NotDefaultConstructible 
Copyright 2017 Vinnie Falco 
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Copyright 2017 Valentin Noah Hartmann 
Copyright 2017 Tom Westerhout font fixes to support Sphinx 
Copyright 2017-2017 James E. King, III 
Copyright 2017 Felix Salfelder 
Copyright 2016-2017 Alexander Zaitsev 
Copyright 2017 Alexander Karzhenkov 
Copyright 2003-2018 . Rene Rivera 
Copyright 2016-2017 Klemens David Morgenstern 
Copyright 2003-2017 Joaquín M López Muñoz. 
Copyright 2016, Paul Fultz II. 
Copyright 2016, 2018, 2019 Peter Dimov. 
Copyright 2009-2016 Vicente J. Botet Escriba 
Copyright 2016 Mikhail Maximov. 
Copyright 2009-2016 Mario Mulansky 
Copyright 2016 Klemens Morgenstern, Antony Polukhin 
Copyright 2015-2016 Klemens Morgenstern 
Copyright 2009-2016 Karsten Ahnert 
Copyright 2016 Jorge Lodos 
Copyright 2016 John Maddock, Paul A. Bristow, Thomas Luu, Nicholas Thompson. 
Copyright 2015-2018 Klemens D. Morgenstern 
Copyright 2015-2016 Barrett Adair 
Copyright 2015, Wind River Inc. 
Copyright 2015, 2017, 2019 Peter Dimov. 
Copyright 2015 Robin Eckert 
Copyright 2006-2019 Paul A. Bristow 
Copyright 2014-2015 NumScale SAS 
Copyright 2015 Mario Mulansky <mario.mulansky@gmx.net> 
Copyright 2015 LRI UMR 8623 CNRS/University Paris Sud XI 
Copyright 2006-2015 John Maddock and Paul A. Bristow. 
Copyright 2015-2015 John Fletcher. 
Copyright 2015 Jeremy William Murphy. 
Copyright 2015 Gregor de Cillia 
Copyright 2015-2015 Artur Shepilko. 
Copyright 2015 Aaron Boman 
Copyright 2014-2015 Renato Tegon Forti, Antony Polukhin. 
Copyright 2014-2015 Glen Fernandes body> html> 
Copyright 2014, Raffi Enficiaud 
Copyright 2014, 2015, 2017 Peter Dimov REM REM 
Copyright 2013-2014 Paul Bristow 
Copyright 2009-2014 Neil Groves 
Copyright 2014 Microsoft Corporation 
Copyright 2014 MetaScale SAS 
Copyright 2014-2014 Marco Guazzone (marco.guazzone@gmail.com). 
Copyright 2014 Christopher Kormanyos, John Maddock and Paul A. Bristow. 
Copyright 2013-2014 Christopher Kormanyos 
Copyright 2014 Boris Rasin, Antony Polukhin 
Copyright 2014 Bill Gallafent 
Copyright 2014 Antony Polukhin antoshkka at gmail dot com 
Copyright 2014 Anton Bikineev 
Copyright 2014 Alexander Lauser. Authors: Alexander Lauser 
Copyright 2014 Agustin Berge 
Copyright 2013-2020, Boost.Test team. 
Copyright 2013, 2017-2018 Cray, Inc. 
Copyright 2013, 2014 Nikhar Agrawal, Christopher Kormanyos, John Maddock, Paul A. Bristow. 
Copyright 2013, 2013 John Maddock, Anton Bikineev. 



© Siemens 2017-2025.   All rights reserved. page 100/159  

Copyright 2013 University of Warsaw. Authors: Piotr Wygocki 
Copyright 2013 Paul A. Bristow. Added some Quickbook snippet markers. 
Copyright 2013 Paul A. Bristow additions for more colors and alignments. 
Copyright 2013-2013 Pascal Germroth 
Copyright 2013 Nikhar Agrawal 
Copyright 2013 Niall Douglas additions for colors and alignment. 
Copyright 2011-2013 Marshall Clow 
Copyright 2013 Maciej Piechotka Authors: Maciej Piechotka 
Copyright 2013 Kyle Lutz 
Copyright 2013 Krzysztof Czainski 
Copyright 2013 Juan V. Puertos G-Cluster, Christian Henning 
Copyright 2013 Google Inc. 
Copyright 2013 Cromwell D. Enage 
Copyright 2013 Christian Shelton 
Copyright 2013 Christian Henning and Juan V. Puertos 
Copyright 2013 Ankur Sinha 
Copyright 2012. Jurko Gospodnetic 
Copyright 2012-2013 Rajeev Singh 
Copyright 2012-2013 Andreas Angelopoulos 
Copyright 2012-20 John Maddock. 
Copyright 2012, Philipp Moeller 
Copyright 2001-2013 The Trustees of Indiana University. 
Copyright 2012 Sylwester Arabas 
Copyright 2012 Pierre Talbot 
Copyright 2012 Phil Endecott 
Copyright 2012 Paul A. Bristow with new tests. 
Copyright 2012 Olivier Tournaire, Christian Henning 
Copyright 2012 Olivier Tournaire 
Copyright 2012 Lucanus Simonson 
Copyright 2012 Lee Hodgkinson 
Copyright 2012 K R Walker 
Copyright 2008-2012 Jurko Gospodnetic 
Copyright 2012 IBM Corp. 
Copyright 2012 Fernando Vilas 2010 Daniel Trebbien 
Copyright 2004-2012 Eric Niebler. 
Copyright 2012 Denis Demidov 
Copyright 2012 David Doria Authors: David Doria 
Copyright 2002-2013 Daryle Walker. 
Copyright 2012 Chung-Lin Wen, Davide Anastasia 
Copyright 2012 Chung-Lin Wen 
Copyright 2012 Christoph Koke 
Copyright 2012 Benjamin Sobotta, John Maddock and Paul A. Bristow. 
Copyright 2012 Beman Daves 
Copyright 2012 Authors: David Doria 
Copyright 2012 Andreas Pokorny 
Copyright 2012 (C) Jeffrey Lee Hellrung, Jr. 
Copyright 2012 (C) Google, Inc. 
Copyright 2011–2014, Dave Furfero Dual 
Copyright 2011-9 John Maddock. 
Copyright 1999-2016 Beman Dawes 
Copyright 2006-2013 Thorsten Ottosen 
Copyright 2009-2012 Vicente J.Botet Escriba. 
Copyright 2011-2012 Renato Tegon Forti. 
Copyright 2009-2011 , The Dojo Foundation 
Copyright 2011, John Resig Dual 
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Copyright 2011, Andrew Ross 
Copyright 2011, AUTHORS.txt (http://jqueryui.com/about) Dual 
Copyright 2011 Vicente J. Botet Escriba See http://www.boost.org/LICENSE_1_0.txt 
Copyright 2011 Simon West. 
Copyright 2011 Paul A. Bristow and Thomas Mang. 
Copyright 2011 Paul A. Bristow To incorporate into Boost.Math 
Copyright 2011 Garmin Ltd. or its subsidiaries 
Copyright 2011 Artyom Beilis 
Copyright 2010-2012, D. E. Shaw Research. 
Copyright 2010-2012 Kenneth Riddile, Christian Henning 
Copyright 2010, Niels Dekker. 
Copyright 2010, Jeffrey Hellrung. 
Copyright 2010 Tim Blechmann 
Copyright 2010 Thomas Heller 
Copyright 2010 Thomas Claveirole Authors: Andrew Lumsdaine, Lie-Quan Lee, Jeremy G. Siek, 
Thomas Claveirole 
Copyright 2010 Radical Eye Software (www.radicaleye.com) 
Copyright 2010 Kenneth Riddile 
Copyright 2008-2010 Intel Corporation 
Copyright 2010 Igor R (http://thread.gmane.org/gmane.comp.lib.boost.user/62985) 
Copyright 2008-2010 Howard Hinnant 
Copyright 2008-2010 Gunter Winkler <guwi17@gmx.de> 
Copyright 2010 Gaetano Mendola, 2011 Simon West. 
Copyright 2010 Fabien Castan, Christian Henning 
Copyright 2010 Daniel Wallin, Eric Niebler. 
Copyright 2010 Barend Gehrels. 
Copyright 2006-2010 Andy Tompkins. 
Copyright 2002-2010 Andreas Huber Doenni 
Copyright 2010 ASCII MEDIA WORKS. (ptex-staff@ml.asciimw.jp) 
Copyright 2009/2010 Vicente J. Botet Escriba 
Copyright 2009, Andrew Sutton 
Copyright 2001-2017 Vladimir Prus. 
Copyright 2009 Trustees of Indiana University. Authors: Michael Hansen, Andrew Lumsdaine 
Copyright 2009 Trustees of Indiana University. Authors: Michael Hansen 
Copyright 2009 Trustees of Indiana University. Authors: Andrew Lumsdaine, Lie-Quan Lee, 
Jeremy G. Siek, Michael Hansen 
Copyright 2005-2009 Trustees of Indiana University. 
Copyright 2009 Trustees of Indiana University Authors: Jeremiah J. Willcock, Andrew 
Lumsdaine 
Copyright 2009 Trustees of Indiana University Author: Jeremiah Willcock 
Copyright 2009-2014 LRI UMR 8623 CNRS/Univ Paris Sud XI 
Copyright 2009 (C) Dean Michael Berris <me@deanberris.com> 
Copyright 2008-2010 Gordon Woodhull 
Copyright 2008-2009 Frank Mori Hess 
Copyright 2008, 2010, 2012, 2013, 2014, 2015 John Maddock and Paul A. Bristow. 
Copyright 2008, 2009 John Maddock, Paul A. Bristow and M.A. (Thijs) van den Berg. 
Copyright 2008 Jurko Gospodnetic, Vladimir Prus 
Copyright 2005-2008 Hartmut Kaiser. 
Copyright 2008 Gunter Winkler <guwi17@gmx.de> Thanks to Tiago Requeijo for providing this 
test 
Copyright 2008 Gautam Sewani 
Copyright 2008 Eduardo Gurgel 
Copyright 2007-2008 David Jenkins. 
Copyright 2008 Bruno Lalande. 
Copyright 2008 Author: Matyas W Egyhazy 
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Copyright 2005-2008 Aaron Windsor 
Copyright 2006-2013 Roland Schwarz 
Copyright 2005-2013 Ion Gaztanaga 
Copyright 2007-2012 Christian Henning, Lubomir Bourdev 
Copyright 2007-2012 Christian Henning, Andreas Pokorny, Lubomir Bourdev 
Copyright 2007-2012 Christian Henning, Andreas Pokorny 
Copyright 2007-2013 Christian Henning 
Copyright 2007-2008 Andreas Pokorny, Christian Henning 
Copyright 2007, 2012, 2014 John Maddock and Paul A. Bristow. 
Copyright 2007, 2010, 2012 Paul A. Bristow. 
Copyright 2007 University of Karlsruhe 
Copyright 2007 Tobias Schwinger 
Copyright 2007 Technical University of Catalonia 
Copyright 2007 Stanford University Authors: David Gleich 
Copyright 2007 Noel Belcourt. 
Copyright 2006-2007 Matias Capeletto 
Copyright 2007 Baruch Zilber 
Copyright 2007 Anthony Williams 
Copyright 2007 Alexandre Courpron 
Copyright 2006-2007 Boris Gubenko 
Copyright 2006, Eric Niebler, Olivier Gygi. 
Copyright 2006, 2007-2018 John Maddock and Paul A. Bristow. 
Copyright 2006, 2014 http://vladimirprus.com[Vladimir Prus]. 
Copyright 2006, 2013 John Maddock, Paul A. Bristow, Xiaogang Zhang and Christopher 
Kormanyos. 
Copyright 2006, 2010, 2013, 2014 John Maddock and Paul A. Bristow. 
Copyright 2006, 2008, 2011 John Maddock, Johan Rade and Paul A. Bristow. 
Copyright 2006, 2007, 2008, 2010 John Maddock and Paul A. Bristow. 
Copyright 2006, 2007, 2008, 2009, 2010, 2012, 2013, 2015, 2016 John Maddock and Paul A. 
Bristow. 
Copyright 2006 Trustees of Indiana University Authors: Jeremy G. Siek and Douglas Gregor 
<dgregor@cs.indiana.edu> 
Copyright 2006 Olivier Gygi, Daniel Egloff. 
Copyright 2006 Michael van der Westhuizen 
Copyright 2006 John Maddock, Paul A. Bristow and Xiaogang Zhang. 
Copyright 2006 John Maddock and Paul A. Bristow 2011. 
Copyright 2006 Johan Rade 
Copyright 2006 Ilya Sokolov 
Copyright 2006 Hubert Holin and John Maddock. 
Copyright 2006 Eric Niebler, Olivier Gygi. 
Copyright 2005-2006 Daniel Egloff, Olivier Gygi. 
Copyright 2005-2006 Alexander Nasonov. 
Copyright 2006 -2007 Matias Capeletto, matias.capeletto@gmail.com" license= 
Copyright 2005-2020 Rene Rivera; Copyright 2015 Charly Chevalier; Copyright 2015 Joel 
Falcou 
Copyright 2005-2012 Juergen Hunold 
Copyright 2005-2008 Adobe Systems Incorporated 
Copyright 2005, 2006, 2007 Rene Rivera 
Copyright 2005 Trustees of Indiana University Authors: Andrew Lumsdaine, Douglas Gregor 
Copyright 2005 Toon Knapen 
Copyright 2005 Reece H. Dunn. 
Copyright 2005 Redshift Software, Inc. 
Copyright 2005 Matthias Troyer. 
Copyright 2005 Jeremy G. Siek Authors: Jeremy G. Siek 
Copyright 2005 Felix Höfling, Guillaume Melquiond 
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Copyright 2005 Eric Niebler, Michael Gauckler. 
Copyright 2005 Eric Niebler, Daniel Egloff. 
Copyright 2003-2006 Douglas Gregor. 
Copyright 2005 David Abrahams and Aleksey Gurtovoy. 
Copyright 2001-2006 David Abrahams 
Copyright 1999-2005 Dave Abrahams 
Copyright 2005 Daniel Wallin. 
Copyright 2005 Daniel Egloff. 
Copyright 2005 Daniel Egloff, Eric Niebler. 
Copyright 2005 Dan Marsden. 
Copyright 2005 Ben Hutchings 
Copyright 2005 Alo Sarv 
Copyright 2005 Alexey Pakhunov. 
Copyright 2002-2006 . Vladimir Prus 
Copyright 2003-2004 . David Abrahams 
Copyright 2004-9 Trustees of Indiana University 
Copyright 2004-5 Trustees of Indiana University 
Copyright 2004-5 The Trustees of Indiana University. 
Copyright 2004, 2005, 2006 Vladimir Prus 
Copyright 2004, 2005 Markus Schoepflin. 
Copyright 2004 Trustees of Indiana University Authors: Andrew Lumsdaine, Lie-Quan Lee, 
Jeremy G. Siek, Douglas Gregor 
Copyright 2004 The Trustees of Indiana University Authors: Andrew Lumsdaine, Lie-Quan Lee, 
Jeremy G. Siek 
Copyright 2004 Jonathan Brandmeyer 
Copyright 2004 Joe Coder. 
Copyright 2004-2004 Aleksey Gurtovoy 
Copyright 2003-2013 Joaquin M Lopez Munoz. 2019 Mike Dev <mike.dev@gmx.de> 
Copyright 2003-2013 Christopher M. Kohlhoff 
Copyright 2003-2008 Jan Gaspar. 
Copyright 2002-2004 . Dave Abrahams 
Copyright 2003, Eric Friedman, Itay Maman. 
Copyright 2003, 2004-2007 Dave Abrahams 
Copyright 2003, 2005, 2006 Rene Rivera 
Copyright 2003, 2004, 2005, 2006, 2007 Vladimir Prus 
Copyright 2003, 2004, 2005 Douglas Gregor 
Copyright 2003 Jeremy Siek Authors: Lie-Quan Lee, Jeremy Siek, and Douglas Gregor 
Copyright 2000-2003 Jens Maurer 
Copyright 2003 Guillaume Melquiond, Sylvain Pion 
Copyright 2003 David Abrahams and Jeremy Siek 
Copyright 2003 Bruce Barr Authors: Andrew Lumsdaine, Lie-Quan Lee, Jeremy G. Siek 
Copyright 2003-2014 LASMEA UMR 6602 CNRS/Univ. Clermont II 
Copyright 2003 (C) The Trustees of Indiana University. 
Copyright 2002-2009, 2014 Beman Dawes 
Copyright 2002-2008 , Fernando Luis Cacciola Carballal. 
Copyright 2002-2012 , Trustees of Indiana University. 
Copyright 2002-2003 Rene Rivera, Johan Nilsson. 
Copyright 2002-2003 Hervé Brönnimann, Guillaume Melquiond, Sylvain Pion 
Copyright 2002-2003 Hervé Brönnimann 
Copyright 2002-2005 Guillaume Melquiond 
Copyright 2002,2004,2006 Joel de Guzman, Eric Niebler 
Copyright 2002, 2009, 2014 Peter Dimov 
Copyright 2002, 2005, 2006, 2007, 2010 Rene Rivera 
Copyright 2002, 2003-2006 Rene Rivera 
Copyright 2002, 2003, 2004, 2005, 2006, 2010 Vladimir Prus 
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Copyright 2002, 2003, 2004, 2005 Vladimir Prus 
Copyright 2002, 2003, 2004, 2005 Dave Abrahams 
Copyright 2002, 2003, 2004 Vladimir Prus 
Copyright 2002 William E. Kempf 
Copyright 2002 Rensselaer Polytechnic Institute 
Copyright 2002 Paul Mensonides 
Copyright 2001-2002 Jeremy G. Siek, Andrew Lumsdaine, Lie-Quan Lee 
Copyright 2002 Indiana University. Authors: Andrew Lumsdaine, Lie-Quan Lee, Jeremy G. Siek 
Copyright 2002 Indiana University. 
Copyright 2002 Brad King and Douglas Gregor 
Copyright 2002 Aleksey Gurtovoy (agurtovoy@meta-comm.com) 
Copyright 2001-2014, Gennadiy Rozental.<br/> 
Copyright 1998-2005 Joel de Guzman 
Copyright 2001-2002 Indiana University. Some concepts 
Copyright 2001-2002 Daniel C. Nuffer 
Copyright 2001, 2004, 2011 Daryle Walker. 
Copyright 2001, 2003, 2004, 2012 Daryle Walker. 
Copyright 2001, 2002, 2003, 2005 Dave Abrahams 
Copyright 2001, 2002, 2003 Dave Abrahams 
Copyright 2001 University of Notre Dame. Authors: Jeremy G. Siek and Lie-Quan Lee 
Copyright 2001 University of Notre Dame. Author: Jeremy G. Siek 
Copyright 2001 University of Notre Dame. Author: Andrew Janiszewski, Jeremy G. Siek 
Copyright 2001 Universite Joseph Fourier, Grenoble. Author: Francois Faure 
Copyright 2001 Indiana University. Author: Jeremy G. Siek 
Copyright 2001 Indiana University Author: Jeremy G. Siek 
Copyright 2001 Dietmar Kuehl 
Copyright 2000-2009 Michael Stevens, Mathias Koch, Joerg Walter, Gunter Winkler. 
Copyright 2000-2001, University of Notre Dame. 
Copyright 2000-2001 University of Notre Dame du Lac. 
Copyright 2000 Steve Cleary, Beman Dawes, Howard Hinnant and John Maddock 
Copyright 2000 Maarten Keijzer 
Copyright 2000-2000 John Maddock (john@johnmaddock.co.uk) 
Copyright 2000 Jeremy Siek (jsiek@lsc.nd.edu) 
Copyright 2000 Beman Dawes & John Maddock. 
Copyright 1999, 2005, 2013 Hubert Holin. 
Copyright 1999, 2000 Jaakko Jarvi (jaakko.jarvi@cs.utu.fi) 
Copyright 1999 by (URW)++ Design & Development 
Copyright 1998-2004 Gilles Vollant - http://www.winimage.com/zLibDll 
Copyright 1998-2004 Gilles Vollant 
Copyright 1997-2001 University of Notre Dame. Authors: Lie-Quan Lee, Jeremy Siek 
Copyright 1997-2001 University of Notre Dame. Authors: Lie-Quan Lee 
Copyright 1997-2001 University of Notre Dame. Authors: Jeremy G. Siek, Lie-Quan Lee, 
Andrew Lumsdaine 
Copyright 1997-2001 University of Notre Dame. Authors: Jeremy G. Siek, Andrew Lumsdaine, 
Lie-Quan Lee 
Copyright 1997-2001 University of Notre Dame. Authors: Andrew Lumsdaine, Lie-Quan Lee, 
Jeremy G. Siek 
Copyright 1997-2001 University of Notre Dame. 
Copyright 1997, 1998, 1999, 2000 University of Notre Dame. Authors: Jeremy G. Siek, Andrew 
Lumsdaine, Lie-Quan Lee 
Copyright 1997, 1998, 1999-2000 University of Notre Dame. Authors: Andrew Lumsdaine, Lie-
Quan Lee, Jeremy G. Siek 
Copyright 1997, 1998, 1999, 2000 University of Notre Dame. Author: Jeremy G. Siek 
Copyright 1997, 1998, 1999, 2000 University of Notre Dame. 
Copyright 1995-2017 Mark Adler 
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Copyright 1995-2017 Jean-loup Gailly and Mark Adler 
Copyright 1993-2000 Christopher Seiwald. 
Copyright 1993-2002 Christopher Seiwald and Perforce Software, Inc. 
Copyright --> 
Copyright (C) Vladimir Batov 2009-2016 
Copyright (C) Trustees of Indiana University 2009 
Copyright (C) Tobias Schwinger http://spirit.sourceforge.net 
Copyright (C) Thomas Witt 2002. 
Copyright (C) The Trustees of Indiana University 
Copyright (C) T. Zachary Laine 2018. 
Copyright (C) Steven Watanabe 2018. 
Copyright (C) Piotr Wygocki 2013 
Copyright (C) Pablo Aguilar 2005 
Copyright (C) Microsoft Corporation 
Copyright (C) Microsoft Corporation 2014 
Copyright (C) Michael Hansen 2009 
Copyright (C) Matyas Egyhazy 2008 
Copyright (C) Marshall Clow 2008-2017 . 
Copyright (C) Marshall Clow 2011-2012, Alexander Zaitsev <zamazan4ik@gmail.com>, 2017. 
Copyright (C) Maciej Piechotka 2013 
Copyright (C) Lie-Quan Lee and Jeremy Siek, 2001 
Copyright (C) Lie-Quan Lee and Jeremy Siek 2000, 2001 
Copyright (C) Kevlin Henney 2001 
Copyright (C) JongSoo Park 2005 
Copyright (C) Jeremy Siek, Lie-Quan Lee, and Andrew Lumsdaine 2002 
Copyright (C) Jeremy Siek, Lie-Quan Lee, and Andrew Lumsdaine 2000, Alex Hagen-Zanker 
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Copyright (C) 2008-2019 Vicente J. Botet Escriba 
Copyright (C) 2014-2015 Samuel Debionne, Grenoble, France. 
Copyright (C) 2009-2019 Mateusz Loskot, London, UK. 
Copyright (C) 2008-2019 Bruno Lalande, Paris, France. 
Copyright (C) 2014,2015,2018 Kohei Takahashi 
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Copyright (C) 2010-2011 Bryce Lelbach 
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Copyright (C) 2010 Lars Kielhorn 
Copyright (C) 2010 Larry Evans 
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Copyright (C) 2010 Ilya Murav'jov 
Copyright (C) 2010 Head Geek 
Copyright (C) 2010 Gordon Woodhull 
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Copyright (C) 2006-2009 by Emil Dotchevski and Reverge Studios, Inc. 
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Copyright (C) 2006-2007 Matias Capeletto 
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Copyright (C) 2001-2008 Beman Dawes 
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Copyright (C) 2006-2006 Xiaogang Zhang 
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Copyright (C) 2005, 2014 Eric Niebler 
Copyright (C) 2005 Voipster / Indrek dot Juhani at voipster dot com 
Copyright (C) 2005 Thomas Guest http://spirit.sourceforge.net 
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Copyright (C) 2001-2020 CrystalClear Software, Inc. 
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Copyright (C) 2004 Eric Niebler http://spirit.sourceforge.net 
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Copyright (C) 2003 Pavel Baranov http://spirit.sourceforge.net 
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Copyright (C) 2003 Jonathan de Halleux (dehalleux@pelikhan.com) 
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Copyright (C) 2002-2003 Eric Friedman 
Copyright (C) 2002-2003 Beman Dawes, William E. Kempf. 
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Copyright (C) 2002,2003,2005,2020 CrystalClear Software, Inc. 
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Copyright (C) 2002 2004 2006Joel de Guzman 
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Copyright (C) 2001-2003 Dan Nuffer 
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Copyright (C) 2001, 2002, 2003 Peter Dimov and Multi Media Ltd. 
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Copyright (C) 2000-2009 Joerg Walter, Mathias Koch, Gunter Winkler 



© Siemens 2017-2025.   All rights reserved. page 114/159  
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2002-2006 Kiyoshi Matsui <kmatsui@t3.rim.or.jp> 
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Copyright (C) 1996 L. Peter Deutsch and Jean-Loup Gailly 
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Copyright (C) 12003 John Maddock 
Copyright (arg) 2001-2014 Joel de Guzman 
Copyright (C) Vladimir Prus 2002-2010 . 
Copyright (C) Vladimir Prus 2003 Authors: Andrew Lumsdaine, Lie-Quan Lee, Jeremy G. Siek 
Copyright (C) Vladimir Prus 2002. Permission to copy, use, modify, sell and 
Copyright (C) Pieter Bastiaan Ober 2014. 
Copyright (C) Mateusz Loskot 2020. 
Copyright (C) Joaquin M Lopez Munoz 2004. 
Copyright (C) Flavio De Lorenzi 2012 
Copyright (C) FILL SOMETHING HERE 2005-2006 . 
Copyright (C) Eric Niebler 2005-2008 . 
Copyright (C) Douglas Gregor 2008 
Copyright (C) Douglas Gregor 2001-2006 . 
Copyright (C) Dan Watkins 2003 
Copyright (C) Craig Rodrigues 2005. 
Copyright (C) Christopher Currie 2003. Permission to copy, use, modify, sell and distribute this 
software is granted provided this 
Copyright (C) Christof Meerwald 2003 
Copyright (C) Benjamin Sobotta 2012 
Copyright (C) Ben Pope 2014. 
Copyright (C) Andre Hentz 2003. Permission to copy, use, modify, sell and 
Copyright (C) 2019 Paul Keir 
Copyright (C) 2019 Austin Beer 
Copyright (C) 2014-2018 , Andrzej Krzemienski. 
Copyright (C) 2017-2018 Tom Hughes 
Copyright (C) 2018 Tobias Loew 
Copyright (C) 2018 Steffen Hirschmann 
Copyright (C) 2018 Artifex Software, Inc. 
Copyright (C) 2013-2018 Alain Miniussi <alain.miniussi@oca.eu>. 
Copyright (C) 2017 Minmin Gong 
Copyright (C) 2017 Michel Morin. 
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Copyright (C) 2017 Glen Joseph Fernandes (glenjofe@gmail.com) 
Copyright (C) 2017 Daniela Engert 
Copyright (C) 2017 Austin J. Beer 
Copyright (C) 2017 Alain Miniussi & Vincent Chabannes 
Copyright (C) 2017 Alain Miniussi & Steffen Hirschmann 
Copyright (C) 2016-2019, Antony Polukhin. 
Copyright (C) 2016-2018 T. Zachary Laine 
Copyright (C) 2016 K. Noel Belcourt <kbelco -at- sandia.gov>. 
Copyright (C) 2010-2016 Edward Diener 
Copyright (C) 2015 Michael Caisse, ciere.com 
Copyright (C) 2014, andrzej Krzemienski. 
Copyright (C) 2014, 2016 andrzej Krzemienski. 
Copyright (C) 2012-2014 Pieter Bastiaan Ober (Integricom). 
Copyright (C) 2014 Ian Forbed 
Copyright (C) 2014 Erik Erlandson 
Copyright (C) 2013-2015 Kyle Lutz<br> br> 
Copyright (C) 2013 Jakob Lykke Andersen, University of Southern Denmark 
jlandersen@imada.sdu.dk) 
Copyright (C) 2013 Cromwell D. Enage 
Copyright (C) 2013-2013 Andreas Hehn <hehn@phys.ethz.ch>, ETH Zurich 
Copyright (C) 2008-2012 . Jurko Gospodnetic 
Copyright (C) 2010-2018 Vicente Botet 
Copyright (C) 2012, Michele Caini. 
Copyright (C) 2012 Flavio De Lorenzi (fdlorenzi@gmail.com) 
Copyright (C) 2012 David Stone 
Copyright (C) 2012 Artyom Beilis 
Copyright (C) 2007-2012 Anthony Williams 
Copyright (C) 2011-2013, 2016 Tim Blechmann 
Copyright (C) 1995-2017 Mark Adler 
Copyright (C) 2011 Takaya Saito 
Copyright (C) 2011 Kwan Ting Chan Based from bug report submitted by Xiaohan Wang 
Copyright (C) 2011 Kwan Ting Chan 
Copyright (C) 2011 Júlio Hoffimann. 
Copyright (C) 2004-2010 Peder Holt 
Copyright (C) 2010 Paul A. Bristow added Doxygen comments. 
Copyright (C) 2008-2019 Lorenzo Caminiti 
Copyright (C) 2009-2010 Mathias Svensson ( http://result42.com ) 
Copyright (C) 2009 Vladimir Prus REM REM 
Copyright (C) 2009 Trustees of Indiana University Authors: Jeremiah Willcock, Andrew 
Lumsdaine 
Copyright (C) 2009 Andreas Haberstroh 
Copyright (C) 2008, 2009, 2016 Tim Blechmann 
Copyright (C) 2008 N. Musatti 
Copyright (C) 2008 Jurko Gospodnetic 
Copyright (C) 2007-9 Anthony Williams 
Copyright (C) 2007-8 Anthony Williams 
Copyright (C) 2007-2009 Andrew Sutton 
Copyright (C) 2007-2008 Even Rouault 
Copyright (C) 2007, Tobias Schwinger. 
Copyright (C) 2007, 2008, 2012 Mark Adler Version 1.4 18 August 2012 Mark Adler 
Copyright (C) 2007, 2008 Steven Watanabe, Joseph Gauterin, Niels Dekker 
Copyright (C) 2007 Matthias Troyer <troyer@boost-consulting.com> 
Copyright (C) 2007 Douglas Gregor</p> 
Copyright (C) 2007 Douglas Gregor and Matthias Troyer 
Copyright (C) 2005-2007 Douglas Gregor <doug.gregor@gmail.com> 
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Copyright (C) 2007 Alexey Baskakov 
Copyright (C) 2003-2006 . Vladimir Prus 
Copyright (C) 2006-2009, 2012 Alexander Nasonov 
Copyright (C) 2006-2009 Dmitry Bufistov and Andrey Parfenov 
Copyright (C) 2006-2008 
Copyright (C) 2006, 2009 Marcin Kalicinski Version 1.13 Revision $DateTime: 2009/05/13 
01:46:17 $ file rapidxml.hpp 
Copyright (C) 2006 Trustees of Indiana University Authors: Douglas Gregor and Jeremy Siek 
Copyright (C) 2006 Tiago de Paula Peixoto <tiago@forked.de> 
Copyright (C) 2006 Steven Watanabe (VC 8.0) 
Copyright (C) 2005-2009 Jongsoo Park <jongsoo.park -at- gmail.com> 
Copyright (C) 2005-2007 Peder Holt (VC 7.0 + framework) 
Copyright (C) 2005-2007 Matthias Troyer 
Copyright (C) 2002-2006 Douglas Gregor <doug.gregor -at- gmail.com>. 
Copyright (C) 2005-2018 Alain Miniussi <alain.miniussi -at- oca.eu>. 
Copyright (C) 2003-2005 , Fernando Luis Cacciola Carballal. 
Copyright (C) 2005, 2007 Douglas Gregor <doug.gregor -at- gmail.com> 
Copyright (C) 2001-2007 Douglas Gregor. 
Copyright (C) 2005 Jong Soo Park <jongsoo.park -at- gmail.com> 
Copyright (C) 2005 Igor Chesnokov 
Copyright (C) 2005 Arkadiy Vertleyb, Peder Holt. 
Copyright (C) 2004-2006 Arkadiy Vertleyb 
Copyright (C) 2004-2008 Rene Nyffenegger 
Copyright (C) 2004, 2008, 2012, 2016 Mark Adler 
Copyright (C) 2004, 2005-2012 Mark Adler 
Copyright (C) 2004, 2005, 2010, 2011, 2012, 2013, 2016 Mark Adler 
Copyright (C) 2004 Toon Knapen 
Copyright (C) 2001-2004 Jeremy Siek <jsiek@cs.indiana.edu> 
Copyright (C) 2003. Pedro Ferreira 
Copyright (C) 2003-2010 Thorsten Ottosen, Neil Groves 
Copyright (C) 2003-2004 Jeremy B. Maitin-Shepard. 
Copyright (C) 2003-2004 Doug Gregor and Dave Abrahams. 
Copyright (C) 2003,2007 Rene Rivera. 
Copyright (C) 2003, Eric Friedman, Itay Maman. 
Copyright (C) 2003, 2012, 2013 Mark Adler version 1.3, 24 Aug 2013 
Copyright (C) 2003, 2012, 2013 Mark Adler 
Copyright (C) 2003, 2012 Mark Adler 
Copyright (C) 2003, 2008 Fernando Luis Cacciola Carballal. 
Copyright (C) 2003, 2005, 2008, 2010, 2012 Mark Adler 
Copyright (C) 2003 by Cosmin Truta. 
Copyright (C) 2003-2003 Rational Discovery LLC. 
Copyright (C) 2003 Doug Gregor. Permission to copy, use, modify, sell and 
Copyright (C) 2003 Cosmin Truta. Derived from original sources by Bob Dellaca. 
Copyright (C) 2003 Chris Anderson <christop@charm.net> 
Copyright (C) 2002-2004 Dmitriy Anisimkov 
Copyright (C) 2002-2003 David Moore, William E. Kempf 
Copyright (C) 2002--2004, Herve Bronnimann 
Copyright (C) 2000-2002 Gary Powell (gwpowell@hotmail.com) 
Copyright (C) 2002 Brad King and Douglas Gregor 
Copyright (C) 2002 Brad King (brad.king@kitware.com) Douglas Gregor (gregod@cs.rpi.edu) 
Copyright (C) 2001-2007 Joel de Guzman, Dan Marsden, Tobias Schwinger 
Copyright (C) 2001-20044 Douglas Gregor (dgregor at cs dot indiana dot edu) 
Copyright (C) 2001-2003 Mac Murrett 
Copyright (C) 2001-2003 Jaakko Järvi 
Copyright (C) 2001-2003 Douglas Gregor (gregod@cs.rpi.edu) 
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Copyright (C) 2001-2002 Daniel C. Nuffer 
Copyright (C) 2001, Andreas Scherer, Jeremy Siek, Lie-Quan Lee, and Andrew Lumsdaine 
Copyright (C) 2001 Vladimir Prus <ghost@cs.msu.su> 
Copyright (C) 2001 Vladimir Prus <ghost@@cs.msu.su> 
Copyright (C) 2000-2001 Stephen Cleary m4_dnl m4_dnl 
Copyright (C) 2001 Jeremy Siek, Douglas Gregor, Brian Osman 
Copyright (C) 2001 Jeremy Siek <jsiek@@cs.indiana.edu> 
Copyright (C) 2001 Jaakko Jarvi (jaakko.jarvi@cs.utu.fi) 2001 Gary Powell 
(gary.powell@sierra.com) 
Copyright (C) 2001 Housemarque Oy http://www.housemarque.com 
Copyright (C) 2000-2001 Gary Powell (gary.powell@sierra.com) 
Copyright (C) 2001 Dietmar Kuehl 
Copyright (C) 2001 Daryle Walker. 
Copyright (C) 2000-2003 Jaakko Jarvi (jaakko.jarvi@cs.utu.fi) 
Copyright (C) 2000-2003 Gary Powell (powellg@amazon.com) 
Copyright (C) 2000-2001 Stephen Cleary rem rem 
Copyright (C) 2000-2001 Stephen Cleary 
Copyright (C) 1999-2001 Jaakko Jarvi (jaakko.jarvi@cs.utu.fi) Gary Powell 
(gwpowell@hotmail.com) 
Copyright (C) 1999, 2002 Aladdin Enterprises. 
Copyright (C) 1999, 2000, 2002 Aladdin Enterprises. 
Copyright (C) 1999, 2000 Jaakko Jarvi (jaakko.jarvi@cs.utu.fi) 
Copyright (C) 1998-2010 Gilles Vollant (minizip) ( http://www.winimage.com/zLibDll/minizip.html 
) 
Copyright (C) 1998-2005 Gilles Vollant 
Copyright (C) 1998,1999,2000 by Jacques Nomssi Nzali. 
Copyright (C) 1998-2007 Brian Raiter <breadbox@muppetlabs.com> 
Copyright (C) 1998 by Jacques Nomssi Nzali. 
Copyright (C) 1998 by Bob Dellaca. 
Copyright (C) 1998 by Andreas R. Kleinert 
Copyright (C) 1998 - 2010 Gilles Vollant, Even Rouault, Mathias Svensson 
Copyright (C) 1997-2017 by Dimitri van Heesch 
Copyright (C) 1996-2019 by Julian Seward 
Copyright (C) 1996-2019 Julian Seward <jseward@acm.org> 
Copyright (C) 1995-2017 Jean-loup Gailly, Mark Adler 
Copyright (C) 1995-2017 Jean-loup Gailly detect_data_type() function provided freely by 
Cosmin Truta, 2006 
Copyright (C) 1995-2017 Jean-loup Gailly and Mark Adler 
Copyright (C) 1995-2017 Jean-loup Gailly 
Copyright (C) 1995- 2005-2016 Mark Adler 
Copyright (C) 1995-2010 Jean-loup Gailly, Brian Raiter and Gilles Vollant. 
Copyright (C) 1995-2006, 2011, 2016 Jean-loup Gailly 
Copyright (C) 1995-2006, 2010, 2011, 2016 Jean-loup Gailly 
Copyright (C) 1995-2006, 2010, 2011, 2012, 2016 Mark Adler 
Copyright (C) 1995-2005, 2014, 2016 Jean-loup Gailly, Mark Adler 
Copyright (C) 1995-2003, 2010, 2014, 2016 Jean-loup Gailly, Mark Adler 
Copyright (C) 1995-2003 by Jean-loup Gailly. 
Copyright (3) Ion Gaztanaga 2013 
Copyright (2) Beman Dawes 2010, 2011 
Copyright (C) Beman Dawes, David Abrahams, 1999-2001 
Copyright (C) 2008 Beman Dawes, Rene Rivera 
Copyright (C) 2006 Michael Drexl 
Copyright (C) 2005 JongSoo Park, Stanford University 
Copyright (C) 2001-2003 Samuel Krempp 
Copyright (C) 2003 Ross Smith 
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Copyright (C) 2001-2002 Jeremy Siek and John R. Bandela 
Copyright (C) 2001-2002 Chris Uzdavinis 
Copyright (C) 2001 John R. Bandela 
(C) Vasily Polovnyov <vast@whiteants.net> 
(C) Peter Kankowski, 2008 
(C) Copyright Robert Ramey 2004 
(C) Copyright Raffi Enficiaud 2014-2019 . 
(C) Copyright Mark Rodgers 2000 
(C) Copyright Juergen Hunold 2008-2012 
(C) Copyright Juergen Hunold 2008-2016 
(C) Copyright John R. Bandela 2001. 
(C) Copyright John Maddock 2003 
(C) Copyright Jeremy Siek and John R. Bandela 2001. 
(C) Copyright Fernando Luis Cacciola Carballal 2000-2004 
(C) Copyright Andrey Semashev 2017-2018 . 
(C) Copyright Andrey Semashev 2018 
(C) Copyright Andreas Huber Doenni 2002-2005, Eric Niebler 2006 
(C) 2009-2014 Torstein Honsi 
(C) 2009-2012 Jeremy Ashkenas, DocumentCloud Inc. 
(C) 2008 Gordon Woodhull 
(C) 2003 Martin Wille http://spirit.sourceforge.net 
(C) David Abrahams 2002. 
(C) Copyright boost 2004-2014. 
(C) Copyright Yuriy Krasnoschek 2009. 
(C) Copyright William E. Kempf 2001. 
(C) Copyright Vladimir Prus, David Abrahams, Michael Stevens, Hartmut Kaiser, Ion Gaztanaga 
2007-2008 
(C) Copyright Vladimir Prus, 2003 
(C) Copyright Vicente J. Botet Escriba 2010-2017 . 
(C) Copyright Vicente J. Botet Escriba 2008-2009,2012. 
(C) Copyright Vicente J. Botet Escriba 20010. 
(C) Copyright Toon Knapen 2001-2003 . 
(C) Copyright Tony Lewis 2016. 
(C) Copyright Tobias Schwinger 
(C) Copyright Thorsten Ottosen 2003-2006 
(C) Copyright Thorsten Ottosen 2002-2005 . 
(C) Copyright Thomas Witt 2002-2003 . 
(C) Copyright Thomas Claveirole 2010 
(C) Copyright Terje Slettebo 2001-2002 . 
(C) Copyright Synge Todo 2003. 
(C) Copyright Steve Cleary, Beman Dawes, Howard Hinnant & John Maddock 2000-2005 . 
(C) Copyright Steve Cleary, Beman Dawes, Aleksey Gurtovoy, Howard Hinnant & John 
Maddock 2000. 
(C) Copyright Steve Cleary & John Maddock 2000. 
(C) Copyright Stephen Cleary 2000. 
(C) Copyright Stefan Slapeta 2004. 
(C) Copyright Simon West 2011. 
(C) Copyright Samuli-Petrus Korhonen 2017. 
(C) Copyright Runar Undheim, Robert Ramey & John Maddock 2008. 
(C) Copyright Ronald Garcia, Jeremy Siek 2002. 
(C) Copyright Ronald Garcia 2002. Permission to copy, use, modify, sell and 
(C) Copyright Roland Richter 2003. 
(C) Copyright Robert Ramey 2003. Jonathan Turkanis 2004. 
(C) Copyright Robert Ramey 2002-2004 
(C) Copyright Rene Rivera 2005. 
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(C) Copyright Reimar Döffinger 2018-2018 . 
(C) Copyright Rani Sharoni 2003-2005 . 
(C) Copyright Raffi Enficiaud, 2019 
(C) Copyright Raffi Enficiaud 2015-2019 
(C) Copyright R.W. Grosse-Kunstleve 2002-2002 . 
(C) Copyright Pieter Bastiaan Ober 2014. 
(C) Copyright Peter Dimov and Multi Media Ltd. 2001, 2002, 2003 
(C) Copyright Peter Dimov 2019 
(C) Copyright Peter Dimov 2001-2017 . 
(C) Copyright Peter Dimov 2014 
(C) Copyright Peter Dimov 2004-2005 
(C) Copyright Peter Dimov 2002-2005, 2007. 
(C) Copyright Peter Dimov 2002 
(C) Copyright Peter Dimov 2001, 2002, 2003 
(C) Copyright Peter Dimov 2001, 2002 
(C) Copyright Peter Dimov 2001 
(C) Copyright Paul Moore 1999 
(C) Copyright Paul Mensonides 2002-2012 
(C) Copyright Paul Mensonides 2002-2011 . 
(C) Copyright Paul A. Bristow 2011 (added tests for changesign) 
(C) Copyright Paul A. Bristow 2011 (added changesign). 
(C) Copyright Paul A. Bristow 2006. 
(C) Copyright Pablo Halpern 2009. 
(C) Copyright Orson Peters 2017. 
(C) Copyright Oliver Kowalke 2016. 
(C) Copyright Olaf Krzikalla 2004-2006. 
(C) Copyright Noel Belcourt 2007. 
(C) Copyright Nikita Kniazev 2019. 
(C) Copyright Niels Dekker 2010. 
(C) Copyright Nicolai M. Josuttis 1999-2001 . 
(C) Copyright Nicolai M. Josuttis 2001, available at 
http://www.josuttis.com/cppcode/fdstream.html. 
(C) Copyright Nick Thompson, 2018-2019 
(C) Copyright Nick Thompson 2017-2019 . 
(C) Copyright Milan Svoboda 2008-2008 . Originally developed under the fusecompress project. 
(C) Copyright Milan Svoboda 2008-2008 . 
(C) Copyright Microsoft Corporation 2014 
(C) Copyright Michael Glassford 2004-2004 . 
(C) Copyright MetaCommunications, Inc. 2004. 
(C) Copyright Matthias Troyerk 2006. 
(C) Copyright Mathias Gaunard 2009. 
(C) Copyright Matei David 2014-2014. 
(C) Copyright Matei David 2014 
(C) Copyright Mat Marcus, Jesse Jones and Adobe Systems Inc 2001 
(C) Copyright Martin Wille 2003-2003 . 
(C) Copyright Marshall Clow 2018 
(C) Copyright Marshall Clow 2012 
(C) Copyright Markus Schoepflin 2007 
(C) Copyright Markus Schoepflin 2002-2005 . 
(C) Copyright Marek Kurdej 2014. 
(C) Copyright Lie-Quan Lee 2001. 
(C) Copyright Kohei Takahashi 2014,2016 
(C) Copyright Kohei Takahashi 2014 
(C) Copyright Kevlin Henney and Dave Abrahams 1999-1999 . 
(C) Copyright Juergen Hunold 2006-2010 
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(C) Copyright Jorge Lodos 2008-2008 . 
(C) Copyright Jonathan Turkanis 2003-2005 . 
(C) Copyright Jonathan Turkanis 2004 
(C) Copyright Jonathan Graehl 2004-2004 . 
(C) Copyright John maddock 1999-1999 . 
(C) Copyright John Maddock and Steve Cleary 2000-2000 . 
(C) Copyright John Maddock and Dave Abrahams 2002. 
(C) Copyright John Maddock 2000-2019 . 
(C) Copyright John Maddock 2019 
(C) Copyright John Maddock 2018 
(C) Copyright John Maddock 2014-9. 
(C) Copyright John Maddock 2013 
(C) Copyright John Maddock 2012 
(C) Copyright John Maddock 2006-2007 
(C) Copyright John Maddock 2001-2006 -8. 
(C) Copyright John Maddock 2006-2006 -7. 
(C) Copyright John Maddock 2006, 2015 
(C) Copyright John Maddock 2001 
(C) Copyright John Maddock 2001 - 2003 
(C) Copyright John Maddock & Thorsten Ottosen 2005. 
(C) Copyright Johan Rade 2006. 
(C) Copyright Joel de Guzman 2003. 
(C) Copyright Joaquin M Lopez Munoz 2006-2013 
(C) Copyright Jim Douglas 2005. 
(C) Copyright Jessica Hamilton 2014. 
(C) Copyright Jesse Williamson 2009 
(C) Copyright Jeremy William Murphy 2015-2016 . 
(C) Copyright Jeremy Siek, 2001. 
(C) Copyright Jeremy Siek 2004-2006 
(C) Copyright Jeremy Siek 1999-2004 . 
(C) Copyright Jeremy Siek 2004 
(C) Copyright Jeremy Siek 2001 
(C) Copyright Jeremy Murphy 2015. 
(C) Copyright Jeremiah Willcock 2004 
(C) Copyright Jens Maurer 2001-2003 . 
(C) Copyright Jens Mauer 2001 
(C) Copyright Ion Gaztanaga. 
(C) Copyright Ion Gaztanaga 2004-2019 . 
(C) Copyright Ion Gaztanaga 2006-2018 
(C) Copyright Ion Gaztanaga 2017-2017 
(C) Copyright Ion Gaztanaga 2006-2015 -2015 
(C) Copyright Ion Gaztanaga 2006-2014 -2014 
(C) Copyright Ion Gaztanaga 2014 
(C) Copyright Ion Gaztanaga 2006-2013 -2013 
(C) Copyright Ion Gaztanaga 2006-2006 -2009 
(C) Copyright Ion Gaztanaga 2009 
(C) Copyright Ion Gaztanaga 2008 
(C) Copyright Ion Gaztanaga 2006-2012 
(C) Copyright Ion Gaztanaga 2005 
(C) Copyright Ignacy Gawedzki 2010 
(C) Copyright Hubert Holin and Daryle Walker 2001-2002 
(C) Copyright Hubert Holin 2001-2003 
(C) Copyright Hubert Holin 2003-2003 -2005 
(C) Copyright Hubert Holin 2001. 
(C) Copyright Howard Hinnant 2014. 
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(C) Copyright Howard Hinnant 2007-2010 
(C) Copyright Howard Hinnant 2004 
(C) Copyright Howard Hinnant 
(C) Copyright Herve Bronnimann 2004 
(C) Copyright Hans Dembinski 2019. 
(C) Copyright Guillaume Melquiond 2003 
(C) Copyright Guillaume Melquiond 2002-2003 . 
(C) Copyright Greg Colvin and Beman Dawes 1998, 1999. 
(C) Copyright Gennaro Prota 2003-2004 . 
(C) Copyright Gennadiy Rozental 2001-2001 -2015 
(C) Copyright Gennadiy Rozental 2001-2015 . 
(C) Copyright Gennadiy Rozental 2001 
(C) Copyright Gennadiy Rozental & Ullrich Koethe 2001 
(C) Copyright Gaetano Mendola 2010, Simon West 2011 
(C) Copyright Frank Birbacher 2007 
(C) Copyright Francois Faure, iMAGIS-GRAVIR / UJF, 2001. 
(C) Copyright Francois Faure 2001 
(C) Copyright Eric Niebler, Olivier Gygi 2006 
(C) Copyright Eric Niebler 2011 
(C) Copyright Eric Niebler 2004-2008 
(C) Copyright Eric Niebler 2006. 
(C) Copyright Eric Niebler 2004-2005 
(C) Copyright Eric Jourdanneau, Joel Falcou 2010 
(C) Copyright Eric Friedman 2003 
(C) Copyright Eric Friedman 2002 
(C) Copyright Eric Friedman 2002-2003. 
(C) Copyright Eric Ford 2001 & Hubert Holin. 
(C) Copyright Eric Ford & Hubert Holin 2001. 
(C) Copyright Edward Diener 2015 
(C) Copyright Edward Diener 2012,2013,2019 
(C) Copyright Edward Diener 2011. 
(C) Copyright Edward Diener 2011-2015,2019 
(C) Copyright Edward Diener 2010-2015 
(C) Copyright Edward Diener 2011-2013,2019,2020 
(C) Copyright Edward Diener 2011-2012 -2020 
(C) Copyright Edward Diener 2011-2012 -2019 
(C) Copyright Dynatrace 2017 
(C) Copyright Dustin Spicuzza 2009 
(C) Copyright Douglas Gregor 2010 
(C) Copyright Douglas Gregor 2001-2004 . 
(C) Copyright Douglas Gregor 2002 
(C) Copyright David Gleich 2007 
(C) Copyright David Abrahams, Vicente Botet 2009. 
(C) Copyright David Abrahams, Jeremy Siek, Daryle Walker 1999-1999 -2001 
(C) Copyright David Abrahams and Jeremy Siek 2000. 
(C) Copyright David Abrahams Steve Cleary, Beman Dawes, Howard Hinnant & John Maddock 
2000-2002 
(C) Copyright David Abrahams 1999-2004 . 
(C) Copyright David Abrahams 2002 
(C) Copyright David Abrahams 2000-2002 
(C) Copyright David Abrahams 2001, Howard Hinnant 2001. 
(C) Copyright Dave Abrahams, Steve Cleary, Beman Dawes, Howard Hinnant and John 
Maddock 2000-2010 . 
(C) Copyright Dave Abrahams, Steve Cleary, Beman Dawes, Howard Hinnant & John Maddock 
2000-2003 
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(C) Copyright Dave Abrahams, Steve Cleary, Beman Dawes, Aleksey Gurtovoy, Howard 
Hinnant & John Maddock 2000 
(C) Copyright Dave Abrahams and Daryle Walker 2001 
(C) Copyright Dave Abrahams and Daniel Walker 1999-2003. 
(C) Copyright Daryle Walker and Stephen Cleary 2001-2002 
(C) Copyright Daryle Walker 2001-2002 
(C) Copyright Daryle Walker 2001, 2006 
(C) Copyright Daryle Walker 2000-2001 
(C) Copyright Darin Adler 2001 
(C) Copyright Darin Adler 2001-2002 . 
(C) Copyright Darin Adler 2000 
(C) Copyright Daniel Wallin 2004 
(C) Copyright Daniel K. O. 2005. 
(C) Copyright Daniel James 2011 
(C) Copyright Daniel Frey and Robert Ramey 2009. 
(C) Copyright Daniel Frey 2002-2017 
(C) Copyright Craig Henderson 2002 
(C) Copyright Christopher Jefferson 2011 
(C) Copyright Christof Meerwald 2003. 
(C) Copyright Bryce Lelbach 2011 
(C) Copyright Bryce Lelbach 2010 
(C) Copyright Bruno Lalande 2008 
(C) Copyright Brian Kuhl 2016 
(C) Copyright Boris Rasin and Antony Polukhin 2014-2019 
(C) Copyright Boris Rasin 2014 
(C) Copyright Boris Gubenko 2006-2007 
(C) Copyright Boost.org 2001. 
(C) Copyright Bill Kempf 2002 
(C) Copyright Bill Kempf 2001. 
(C) Copyright Beman Dawes, Dave Abrahams 1999 
(C) Copyright Beman Dawes 2009 
(C) Copyright Beman Dawes 2008 
(C) Copyright Beman Dawes 2006, 2009, 2014 
(C) Copyright Beman Dawes 2002 
(C) Copyright Beman Dawes 2002-2006 
(C) Copyright Beman Dawes 2002, 2006, Artyom Beilis 2012 
(C) Copyright Beman Dawes 2002, 2006, 2011 
(C) Copyright Beman Dawes 2002, 2006 
(C) Copyright Beman Dawes 1995-2001 
(C) Copyright Balint Cserni 2017 
(C) Copyright Artyom Beilis 2010. 
(C) Copyright Arjan Knepper 2006. 
(C) Copyright Antony Polukhin, 2012-2020. 
(C) Copyright Antony Polukhin 2013 
(C) Copyright Antony Polukhin 2012-2014 . 
(C) Copyright Anton Bikineev 2014 
(C) Copyright Andy Tompkins 2011. 
(C) Copyright Andy Tompkins 2007-2010 . Permission to copy, use, modify, sell and 
(C) Copyright Andrzej Krzemienski 2018 
(C) Copyright Andrzej Krzemienski 2015 
(C) Copyright Andrzej Krzemienski 2014 
(C) Copyright Andrey Semashev 2014 
(C) Copyright Andrey Semashev 2013 
(C) Copyright Andrew Sutton 2009 
(C) Copyright Andrew Sutton 2007 
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(C) Copyright Alisdair Meredith 2006 
(C) Copyright Aleksey Gurtovoy 2002 
(C) Copyright Aleksey Gurtovoy 2002-2004 . 
(C) Copyright Agustin Berge 2014 
(C) Copyright Aaron W. LaFramboise, Roland Schwarz, Michael Glassford 2004. 
(C) Copyright 2002-2018 Robert Ramey 
(C) Copyright 2018 Mario Suvajac 
(C) Copyright 2013-2018 Andrey Semashev 
(C) Copyright 2017 Peter Dimov 
(C) Copyright 2017-2019 James E. King III 
(C) Copyright 2016 Raffi Enficiaud. 
(C) Copyright 2016 Barrett Adair 
(C) Copyright 2016 Ashish Sadanandan 
(C) Copyright 2015: Kyle Lutz 
(C) Copyright 2015 Boost.test team 
(C) Copyright 2015 Boost.Test team 
(C) Copyright 2008-2018 Vicente J. Botet Escriba 
(C) Copyright 2012-2014 Vicente Botet 
(C) Copyright 2014 Jorge Lodos 
(C) Copyright 2014 Jim Bell 
(C) Copyright 2013-2013 Ion Gaztanaga 
(C) Copyright 2013 Tim Blechmann 
(C) Copyright 2013 Ruslan Baratov 
(C) Copyright 2008-2013 Oliver Kowalke. 
(C) Copyright 2013 Louis Dionne 
(C) Copyright 2013 Andrey 
(C) Copyright 2012 Howard Hinnant 
(C) Copyright 2012 Boris Schaeling 
(C) Copyright 2011-2013 Andrew Hundt <ATHundt@gmail.com> 
(C) Copyright 2011-2012,2017-2018 Vicente J. Botet Escriba 
(C) Copyright 2011-2012,2015 Vicente J. Botet Escriba 
(C) Copyright 2011-2012 Vicente J.Botet Escriba. 
(C) Copyright 2011-18 Vicente J. Botet Escriba. 
(C) Copyright 2011-2011 -12 Vicente J. Botet Escriba. 
(C) Copyright 2011,2012,2015 Vicente J. Botet Escriba 
(C) Copyright 2011 Steven Watanabe 
(C) Copyright 2010: Tim Blechmann 
(C) Copyright 2010 Just Software Solutions Ltd http://www.justsoftwaresolutions.co.uk 
(C) Copyright 2010 Dean Michael Berris. 
(C) Copyright 2010-2010 Daniel James 
(C) Copyright 2010 Bryce Lelbach 
(C) Copyright 2007-2012 Anthony Williams 
(C) Copyright 2009-2011 Frederic Bron. 
(C) Copyright 2009-2011 Frederic Bron, Robert Stewart, Steven Watanabe & Roman 
Perepelitsa. 
(C) Copyright 2007-2010 Andrew Sutton 
(C) Copyright 2009 Eric Bose-Wolf 
(C) Copyright 2009 Dmitry Bufistov, Andrew Sutton 
(C) Copyright 2007-2008 -9 Anthony Williams. 
(C) Copyright 2008-2009,2012 Vicente J. Botet Escriba 
(C) Copyright 2007-2008 -11 Anthony Williams. 
(C) Copyright 2008-10 Anthony Williams 2015 Oliver Kowalke 
(C) Copyright 2007-2008 -10 Anthony Williams 
(C) Copyright 2005-2008 Matthias Troyer 
(C) Copyright 2008 CodeRage, LLC (turkanis at coderage dot com) 
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(C) Copyright 2005-2007 -8 Anthony Williams. 
(C) Copyright 2007-12 Anthony Williams. 
(C) Copyright 2007, 2008 Steven Watanabe, Joseph Gauterin, Niels Dekker 
(C) Copyright 2007 Roland Schwarz 
(C) Copyright 2005-2007 Matthias Troyer . 
(C) Copyright 2006-2007 Douglas Gregor <doug.gregor -at- gmail.com> Andreas Kloeckner 
<inform -at- tiker.net> 
(C) Copyright 2007-2007 David Deakins 
(C) Copyright 2007 Andreas Kloeckner <inform -at- tiker.net> 
(C) Copyright 2005-2006 -7 Anthony Williams 
(C) Copyright 2006-2006 Eric Niebler, Olivier Gygi. 
(C) Copyright 2006 Douglas Gregor <doug.gregor -at- gmail.com> 
(C) Copyright 2006 Douglas Gregor <doug.gregor -at gmail.com> 
(C) Copyright 2006 David Abrahams 
(C) Copyright 2006 Boris Gubenko. 
(C) Copyright 2004-2012 : Eric Niebler 
(C) Copyright 2003-2007 Jonathan Turkanis 
(C) Copyright 2005, 2006 Trustees of Indiana University 
(C) Copyright 2005 The Trustees of Indiana University. 
(C) Copyright 2005 Robert Ramey - http://www.rrsd.com 
(C) Copyright 2005 Matthias Troyer and Dave Abrahams 
(C) Copyright 2005 John Maddock 
(C) Copyright 2005 Douglas Gregor 
(C) Copyright 2005 Daniel Egloff, Eric Niebler 
(C) Copyright 2004-2009 Robert Ramey, Martin Ecker and Takatoshi Kondo 
(C) Copyright 2004 Robert Ramey and Martin Ecker 
(C) Copyright 2004-2004 Pavel Vozenilek. 
(C) Copyright 2004 Douglas Gregor and Jeremy Siek 
(C) Copyright 2003-4 Pavel Vozenilek and Robert Ramey 
(C) Copyright 2002-4 Robert Ramey 
(C) Copyright 2002-4 Pavel Vozenilek . 
(C) Copyright 2002-2008 , Fernando Luis Cacciola Carballal. 
(C) Copyright 2002-2008 Robert Ramey and Joaquin M Lopez Munoz 
(C) Copyright 2002, 2003 Beman Dawes Boost.Filesystem 
(C) Copyright 2002-2002 Robert Ramey - http://www.rrsd.com . 
(C) Copyright 2002 Rani Sharoni (rani_sharoni@hotmail.com) and Robert Ramey 
(C) Copyright 20012 Vicente J. Botet Escriba. 
(C) Copyright 12 Vicente J. Botet Escriba. 
(C) COPYRIGHT 2018 Reimar Döffinger 
(C) COPYRIGHT 2017 ARM Limited 
(C) COPYRIGHT 2017 ARM 
(C) ACM, 2011-2011 . 
(C) 2015-2020 Niall Douglas 
(C) 2006 Douglas Gregor <doug.gregor@gmail.com> 
(C) 1995-2017 Jean-loup Gailly and Mark Adler 
Copyright 2009-2010 Vicente J. Botet Escrib 

1.2.2 Acknowledgements 

To the extend files may be licensed under NCSA or MIT. In this context, MIT has been chosen. 
This shall not restrict the freedom of future contributors to choose NCSA or MIT. 
To the extend files may be licensed under MIT or NCSA. In this context, MIT has been chosen. 
This shall not restrict the freedom of future contributors to choose MIT or NCSA.. 
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1.2.3 Licenses 

Zlib (42) 
Zlib (4) 
Unicode-Terms-of-Use (43) 
Public-domain (7) 
Public-domain (44) 
Public-domain (8) 
Public-domain (45) 
Public-domain (11) 
Permission Notice (24) 
Permission Notice (26) 
Permission Notice (28) 
Preserve Copyright Notice (19) 
Permission Notice (46) 
Permission Notice (47) 
Permission Notice (25) 
Permission Notice (25) 
MIT (31) 
CC0-1.0 (48) 
BSL-1.0 (1) 
BSD-3-Clause (38) 
BSD-3-Clause (39) 
Apache-2.0 (40) 

1.3 C++ REST SDK 2.10.15 

1.3.1 Copyrights 

Copyright (c) Microsoft Corporation. All rights reserved. 
Copyright (c) Microsoft Corporation 
Copyright (c) 2014, Peter Thorson. All rights reserved. 
Copyright (c) 2011, Micael Hildenborg All rights reserved. 
Copyright (c) 2008-2009 Bjoern Hoehrmann <bjoern@hoehrmann.de> 
Copyright (C) Microsoft. All rights reserved. 
Copyright (C) 2004-2008 Ren 
© Nyffenegger 
Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved. 

1.3.2 Licenses 

MIT (31) 
THIRDPARTYLICENSEREADME. (49) 
MS-PL (50) 

2. Licenses 

2.1 BSL-1.0 (1) 
Boost Software License - Version 1.0 - August 17th, 2003 

 
Permission is hereby granted, free of charge, to any person or organization obtaining 

a copy of the software and accompanying documentation covered by this license (the 

"Software") to use, reproduce, display, distribute, execute, and transmit the 

Software, and to prepare derivative works of the Software, and to permit third-parties 

to whom the Software is furnished to do so, all subject to the following: 
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The copyright notices in the Software and this entire statement, including the above 

license grant, this restriction and the following disclaimer, must be included in all 

copies of the Software, in whole or in part, and all derivative works of the Software, 

unless such copies or derivative works are solely in the form of machine-executable 

object code generated by a source language processor. 

 
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, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL THE COPYRIGHT 

HOLDERS OR ANYONE DISTRIBUTING THE SOFTWARE BE LIABLE FOR ANY DAMAGES OR OTHER 

LIABILITY, WHETHER IN CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN 

CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE. 

2.2 GPL-2.0+-with autoconf exception (2) 
This program is   free software; you can redistribute it and/or modify 
it under the terms of the GNU General Public License as published by 
the Free Software Foundation; either version 2, or (at your option) 
any later version. 

 
This program 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 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. 

 
As a special exception to the GNU General Public License, if you 
distribute this file as part of a program that contains a 
configuration script generated by Autoconf, you may include it under 
the same distribution terms that you use for the rest of that program. 

2.3 Zlib-style (3) 
Permission is granted to anyone to use this software for any 
purpose on any computer system, and to redistribute it freely, 
subject to the following restrictions: 

 
1. The author is not responsible for the consequences of use of 
this software, no matter how awful, even if they arise 
from defects in it. 

 
2. The origin of this software must not be misrepresented, either 
by explicit claim or by omission. 

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

2.4 Zlib (4) 
This software is provided 'as-is', without any express or implied warranty. In no 

event will the authors be held liable for any damages arising from the use of this 

software. 

 
Permission is granted to anyone to use this software for any purpose, including 

commercial applications, and to alter it and redistribute it freely, subject to the 

following restrictions: 

 
1. The origin of this software must not be misrepresented; you must not claim that you 

wrote the original software. If you use this software in a product, an acknowledgment 

in the product documentation would be appreciated but is not required. 
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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. 

2.5 Unicode-TOU (5) 
For the general privacy policy governing access to this site, see the  Unicode Privacy 

Policy. 

 
A. Unicode Copyright 

 
Copyright © 1991-2019 Unicode, Inc. All rights reserved. 

 
B. Definitions 

 
Unicode Data Files ("DATA FILES") include all data files under the directories: 
https://www.unicode.org/Public/ 
https://www.unicode.org/reports/ 
https://www.unicode.org/ivd/data/ 

 
Unicode Data Files do not include PDF online code charts under the directory: 
https://www.unicode.org/Public/ 

 
Unicode Software ("SOFTWARE") includes any source code published in the Unicode 

Standard 
or any source code or compiled code under the directories: 
https://www.unicode.org/Public/PROGRAMS/ 
https://www.unicode.org/Public/cldr/ 
https://site.icu-project.org/download/ 

 
C. Terms of Use 

 
1. Certain documents and files on this website contain a legend indicating that 

"Modification is permitted." Any person is hereby authorized, without fee, to modify 

such documents and files to create derivative works conforming to the Unicode® 
Standard, subject to Terms and Conditions herein. 
2. Any person is hereby authorized, without fee, to view, use, reproduce, and 

distribute all documents and files, subject to the Terms and Conditions herein. 
3. Further specifications of rights and restrictions pertaining to the use of the 

Unicode DATA FILES and SOFTWARE can be found in the Unicode Data Files and Software 

License. 
4. Each version of the Unicode Standard has further specifications of rights and 

restrictions of use. For the book editions (Unicode 5.0 and earlier), these are found 

on the back of the title page. 
5. The Unicode PDF online code charts carry specific restrictions. Those restrictions 

are incorporated as the first page of each PDF code chart. 
6. All other files, including online documentation of the core specification for 

Unicode 6.0 and later, are covered under these general Terms of Use. 
7. No license is granted to "mirror" the Unicode website where a fee is charged for 

access to the "mirror" site. 
8. Modification is not permitted with respect to this document. All copies of this 

document must be verbatim. 

 
D. Restricted Rights Legend 

 
1. Any technical data or software which is licensed to the United States of America, 

its agencies and/or instrumentalities under this Agreement is commercial technical 

data or commercial computer software developed exclusively at private expense as 

defined in FAR 2.101, or DFARS 252.227-7014 (June 1995), as applicable. For technical 

data, use, duplication, or disclosure by the Government is subject to restrictions as 

set forth in DFARS 202.227-7015 Technical Data, Commercial and Items (Nov 1995) and 

this Agreement. For Software, in accordance with FAR 12-212 or DFARS 227-7202, as 
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applicable, use, duplication or disclosure by the Government is subject to the 

restrictions set forth in this Agreement. 

 
E. Warranties and Disclaimers 

 
1. This publication and/or website may include technical or typographical errors or 

other inaccuracies. Changes are periodically added to the information herein; these 

changes will be incorporated in new editions of the publication and/or website. 

Unicode, Inc. may make improvements and/or changes in the product(s) and/or program(s) 

described in this publication and/or website at any time. 
2. If this file has been purchased on magnetic or optical media from Unicode, Inc. the 

sole and exclusive remedy for any claim will be exchange of the defective media within 

ninety (90) days of original purchase. 
3. EXCEPT AS PROVIDED IN SECTION E.2, THIS PUBLICATION AND/OR SOFTWARE IS PROVIDED "AS 

IS" WITHOUT WARRANTY OF ANY KIND EITHER EXPRESS, IMPLIED, OR STATUTORY, INCLUDING, BUT 

NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 

OR NON-INFRINGEMENT. UNICODE, INC. AND ITS LICENSORS ASSUME NO RESPONSIBILITY FOR 

ERRORS OR OMISSIONS IN THIS PUBLICATION AND/OR SOFTWARE OR OTHER DOCUMENTS WHICH ARE 

REFERENCED BY OR LINKED TO THIS PUBLICATION OR THE UNICODE WEBSITE. 

 
F. Waiver of Damages 

 
1. In no event shall Unicode, Inc. or its licensors be liable for any special, 

incidental, indirect or consequential damages of any kind, or any damages whatsoever, 

whether or not Unicode, Inc. was advised of the possibility of the damage, including, 

without limitation, those resulting from the following: loss of use, data or profits, 

in connection with the use, modification or distribution of this information or its 

derivatives. 

 
G. Trademarks & Logos 

 
1. The Unicode Word Mark and the Unicode Logo are trademarks of Unicode, Inc. "The 

Unicode Consortium" and "Unicode, Inc." are trade names of Unicode, Inc. Use of the 

information and materials found on this website indicates your acknowledgement of 

Unicode, Inc.'s exclusive worldwide rights in the Unicode Word Mark, the Unicode Logo, 

and the Unicode trade names. 
2. The Unicode Consortium Name and Trademark Usage Policy ("Trademark Policy") are 

incorporated herein by reference and you agree to abide by the provisions of the 

Trademark Policy, which may be changed from time to time in the sole discretion of 

Unicode, Inc. 
3. All third party trademarks referenced herein are the property of their respective 

owners. 

 
H. Miscellaneous 

 
1. Jurisdiction and Venue. This website is operated from a location in the State of 

California, United States of America. Unicode, Inc. makes no representation that the 

materials are appropriate for use in other locations. If you access this website from 

other locations, you are responsible for compliance with local laws. This Agreement, 

all use of this website and any claims and damages resulting from use of this website 

are governed solely by the laws of the State of California without regard to any 

principles which would apply the laws of a different jurisdiction. The user agrees 

that any disputes regarding this website shall be resolved solely in the courts 

located in Santa Clara County, California. The user agrees said courts have personal 

jurisdiction and agree to waive any right to transfer the dispute to any other forum. 
2. Modification by Unicode, Inc. Unicode, Inc. shall have the right to modify this 

Agreement at any time by posting it to this website. The user may not assign any part 

of this Agreement without Unicode, Inc.'s prior written consent. 
3. Taxes. The user agrees to pay any taxes arising from access to this website or use 

of the information herein, except for those based on Unicode's net income. 
4. Severability.  If any provision of this Agreement is declared invalid or 

unenforceable, the remaining provisions of this Agreement shall remain in effect. 
5. Entire Agreement. This Agreement constitutes the entire agreement between the 

parties. 
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2.6 Public-domain (6) 
mkinstalldirs --- make directory hierarchy 
Author: Noah Friedman <friedman@prep.ai.mit.edu> 
Created: 1993-05-16 
Public domain 

2.7 Public-domain (7) 
This software was written by Alexander Peslyak in 2001.  No copyright is 
claimed, and the software is hereby placed in the public domain. 
In case this attempt to disclaim copyright and place the software in the 
public domain is deemed null and void, then the software is 
Copyright (c) 2001 Alexander Peslyak and it is hereby released to the 
general public under the following terms: 

 
Redistribution and use in source and binary forms, with or without 
modification, are permitted. 

 
There's ABSOLUTELY NO WARRANTY, express or implied. 

2.8 Public-domain (8) 

This code is in the public domain. Anyone may use it or change it in any way that they 

see fit. The author assumes no responsibility for damages incurred through use of the 

original code or any variations thereof. 

2.9 Public-domain (9) 
This code is considered to be in the public domain. 

2.10 Public-domain (10) 
Public Domain 

2.11 Public-domain (11) 

MurmurHash3 was written by Austin Appleby, and is placed in the public domain. The 

author hereby disclaims copyright to this source code. 

2.12 Preserve Copyright Notice (12) 

This file is free software; the Free Software Foundation gives unlimited permission to 

copy and/or distribute it, with or without modifications, as long as this notice is 

preserved. 

2.13 Preserve Copyright Notice (13) 
This file is free software; the Free Software Foundation gives unlimited permission to 

copy and/or distribute it, with or without modifications, as long as this notice is 

preserved. 

 
This program is distributed in the hope that it will be useful, but WITHOUT ANY 

WARRANTY, to the extent permitted by law; without 
even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. 

2.14 Preserve Copyright Notice (14) 
THIS MATERIAL IS PROVIDED AS IS, WITH ABSOLUTELY NO WARRANTY EXPRESSED OR IMPLIED.  

ANY USE IS AT YOUR OWN RISK. 

 
Permission is hereby granted to use or copy this program for any purpose,  provided 

the above notices are retained on all copies. 
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Permission to modify the code and to distribute modified code is granted, provided the 

above notices are retained, and a notice that the code was modified is included with 

the above copyright notice. 

2.15 Preserve Copyright Notice (15) 

Permission to use, copy, modify, distribute and sell this software and its 

documentation for any purpose is hereby granted without fee, 
provided that the above copyright notice appears in all copies and that both that 

copyright notice and this permission notice appear 
in supporting documentation.  Hewlett-Packard Company makes no representations about 

the suitability of this software for any purpose.  It is provided "as is" without 

express or implied warranty. 

2.16 Preserve Copyright Notice (16) 
Permission to use, copy, modify distribute and sell this software and its 

documentation for any purpose is hereby granted without fee provided that the above 

copyright notice appears in all copies and that both the copyright notice and this 

permission notice appears 
in supporting documentation no representations are made about the suitability of this 

software for any purpose It is provided as is without express or implied warranty. 

2.17 Preserve Copyright Notice (17) 
Permission to copy, use, modify, sell and distribute this document is granted provided 

this copyright notice appears in all copies. 
This document is provided "as is" without express or implied warranty and with no 

claim as to its suitability for any purpose. 

2.18 Preserve Copyright Notice (18) 
Permission to copy, use, modify, sell and distribute this document is granted provided 

this copyright notice appears in all copies. This document is provided as is; without 

express or implied warranty, and with no claim as to its suitability for any purpose 

2.19 Preserve Copyright Notice (19) 
Permission to copy, use, modify, sell and distribute this software is granted provided 

this copyright notice appears in all copies. This software is provided "as is" without 

express or implied warranty, and with no claim as to its suitability for any purpose. 

2.20 Preserve Copyright Notice (20) 
Permission is granted to make and distribute copies of this card provided the 

copyright notice and this permission notice are preserved on 
all copies. 

2.21 Permission Notice (21) 
This configure script is free software; the Free Software Foundation 
gives unlimited permission to copy, distribute and modify it. 

2.22 Permission Notice (22) 

THIS MATERIAL IS PROVIDED AS IS, WITH ABSOLUTELY NO WARRANTY EXPRESSED 
OR IMPLIED.  ANY USE IS AT YOUR OWN RISK. 

 
Permission is hereby granted to copy this code for any purpose, 
provided the above notices are retained on all copies. 

2.23 Permission Notice (23) 

Permission to use, copy, modify, distribute and sell this software and its 

documentation for any purpose is hereby granted without fee, provided that the above 
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copyright notice appears in all copies and that both that copyright notice and this 

permission notice appear in supporting documentation. Silicon Graphics makes no 

representations about the suitability of this software for any purpose. It is provided 

"as is" without express or implied warranty. 

2.24 Permission Notice (24) 
Permission to use, copy, modify, distribute and sell this software and its 

documentation for any purpose is hereby granted without fee, provided that the above 

copyright notice appear in all copies and that both that copyright notice and this 

permission notice appear in supporting documentation.  William E. Kempf makes no 

representations about the suitability of this software for any purpose. It is provided 

"as is" without express or implied warranty. 

2.25 Permission Notice (25) 
Permission to use, copy, modify, distribute and sell this software and its 

documentation for any purpose is hereby granted without fee, provided that the above 

copyright notice appear in all copies and that both that copyright notice and this 

permission notice appear in supporting documentation.  Silicon Graphics makes no 

representations about the suitability of this software for any purpose.  It is 

provided "as is" without express or implied warranty. 

2.26 Permission Notice (26) 
Permission to use, copy, modify, distribute and sell this software and its 

documentation for any purpose is hereby granted without fee, provided that the above 

copyright notice appear in all copies and that both that copyright notice and this 

permission notice appear in supporting documentation.  Hewlett-Packard Company makes 

no representations about the suitability of this software for any purpose.  It is 

provided "as is" without express or implied warranty. 

2.27 Permission Notice (27) 
Permission to copy, use, sell and distribute this software is granted provided this 

copyright notice appears in all copies. 
Permission to modify the code and to distribute modified code is granted provided this 

copyright notice appears in all copies, and a notice that the code was modified is 

included with the copyright notice. 
This software is provided as is without express or implied warranty, and with no claim 

as to its suitability for any purpose. 

2.28 Permission Notice (28) 
Permission to copy, use, sell and distribute this software is granted provided this 

copyright notice appears in all copies. 
Permission to modify the code and to distribute modified code is granted provided this 

copyright notice appears in all copies, and a notice that the code was modified is 

included with the copyright notice. 

 
This software is provided "as is" without express or implied warranty, and with no 

claim as to its suitability for any purpose. 

2.29 Non-commercial (29) 
Traditional object-oriented design leads to type systems that 
Permission to make digital or hard copies of all or part of this work for 
personal or classroom use is granted without fee provided that copies are 
not made or distributed for profit or commercial advantage and that 
copies bear this notice and the full citation on the first page. To copy 
otherwise, or republish, to post on servers or to redistribute to lists, 
requires prior specific permission and/or a fee. 
Boostcon'09, May 3-8, 2009, Aspen, Colorado, USA. 
Copyright 2009 ACM 1-58113-000-0/00/0004.$5.00. 
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2.30 MIT-style (30) 
Permission to use, copy, modify, distribute, and sell this software and its 

documentation for any purpose is hereby granted without fee, provided that the above 

copyright notice appear in all copies and that both that copyright notice and this 

permission notice appear in supporting documentation, and that the name of M.I.T. not 

be used in advertising or publicity pertaining to distribution of the software without 

specific, written prior permission.  M.I.T. makes no representations about the 

suitability of this software for any purpose.  It is provided "as is" without express 

or implied warranty. 

2.31 MIT (31) 
Permission is hereby granted, free of charge, to any person obtaining a copy of this 

software and associated documentation files (the "Software"), to deal in the Software 

without restriction, including without limitation the rights to use, copy, modify, 

merge, publish, distribute, sublicense, and/or sell copies of the Software, and to 

permit persons to whom the Software is furnished to do so, subject to the following 

conditions: 

 
The above copyright notice and this permission notice (including the next paragraph) 

shall be included in all copies or substantial portions of the Software. 

 
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, 

INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 

PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT 

HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF 

CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE 

OR THE USE OR OTHER DEALINGS IN THE SOFTWARE. 

2.32 GPL-3.0+-with-bison-exception (32) 
GNU GENERAL PUBLIC LICENSE 
Version 3, 29 June 2007 

 
Copyright © 2007 Free Software Foundation, Inc. <https://fsf.org/> 

 
Everyone is permitted to copy and distribute verbatim copies of this license document, 

but changing it is not allowed. 

 
Preamble 

 
The GNU General Public License is a free, copyleft license for software and other 

kinds of works. 

 
The licenses for most software and other practical works are designed to take away 

your freedom to share and change the works. By contrast, the GNU General Public 

License is intended to guarantee your freedom to share and change all versions of a 

program--to make sure it remains free software for all its users. We, the Free 

Software Foundation, use the GNU General Public License for most of our software; it 

applies also to any other work released this way by its authors. You can apply it to 

your programs, too. 

 
When we speak of free software, we are referring to freedom, not price. Our General 

Public Licenses are designed to make sure that you have the freedom to distribute 

copies of free software (and charge for them if you wish), that you receive source 

code or can get it if you want it, that you can change the software or use pieces of 

it in new free programs, and that you know you can do these things. 

 
To protect your rights, we need to prevent others from denying you these rights or 

asking you to surrender the rights. Therefore, you have certain responsibilities if 

you distribute copies of the software, or if you modify it: responsibilities to 

respect the freedom of others. 
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For example, if you distribute copies of such a program, whether gratis or for a fee, 

you must pass on to the recipients the same freedoms that you received. You must make 

sure that they, too, receive or can get the source code. And you must show them these 

terms so they know their rights. 

 
Developers that use the GNU GPL protect your rights with two steps: (1) assert 

copyright on the software, and (2) offer you this License giving you legal permission 

to copy, distribute and/or modify it. 

 
For the developers' and authors' protection, the GPL clearly explains that there is no 

warranty for this free software. For both users' and authors' sake, the GPL requires 

that modified versions be marked as changed, so that their problems will not be 

attributed erroneously to authors of previous versions. 

 
Some devices are designed to deny users access to install or run modified versions of 

the software inside them, although the manufacturer can do so. This is fundamentally 

incompatible with the aim of protecting users' freedom to change the software. The 

systematic pattern of such abuse occurs in the area of products for individuals to 

use, which is precisely where it is most unacceptable. Therefore, we have designed 

this version of the GPL to prohibit the practice for those products. If such problems 

arise substantially in other domains, we stand ready to extend this provision to those 

domains in future versions of the GPL, as needed to protect the freedom of users. 

 
Finally, every program is threatened constantly by software patents. States should not 

allow patents to restrict development and use of software on general-purpose 

computers, but in those that do, we wish to avoid the special danger that patents 

applied to a free program could make it effectively proprietary. To prevent this, the 

GPL assures that patents cannot be used to render the program non-free. 

 
The precise terms and conditions for copying, distribution and modification follow. 

 
TERMS AND CONDITIONS 

 
0. Definitions. 
"This License" refers to version 3 of the GNU General Public License. 

 
"Copyright" also means copyright-like laws that apply to other kinds of works, such as 

semiconductor masks. 

 
"The Program" refers to any copyrightable work licensed under this License. Each 

licensee is addressed as "you". "Licensees" and "recipients" may be individuals or 

organizations. 

 
To "modify" a work means to copy from or adapt all or part of the work in a fashion 

requiring copyright permission, other than the making of an exact copy. The resulting 

work is called a "modified version" of the earlier work or a work "based on" the 

earlier work. 

 
A "covered work" means either the unmodified Program or a work based on the Program. 

 
To "propagate" a work means to do anything with it that, without permission, would 

make you directly or secondarily liable for infringement under applicable copyright 

law, except executing it on a computer or modifying a private copy. Propagation 

includes copying, distribution (with or without modification), making available to the 

public, and in some countries other activities as well. 

 
To "convey" a work means any kind of propagation that enables other parties to make or 

receive copies. Mere interaction with a user through a computer network, with no 

transfer of a copy, is not conveying. 

 
An interactive user interface displays "Appropriate Legal Notices" to the extent that 

it includes a convenient and prominently visible feature that (1) displays an 

appropriate copyright notice, and (2) tells the user that there is no warranty for the 

work (except to the extent that warranties are provided), that licensees may convey 

the work under this License, and how to view a copy of this License. If the interface 
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presents a list of user commands or options, such as a menu, a prominent item in the 

list meets this criterion. 

 
1. Source Code. 
The "source code" for a work means the preferred form of the work for making 

modifications to it. "Object code" means any non-source form of a work. 
A "Standard Interface" means an interface that either is an official standard defined 

by a recognized standards body, or, in the case of interfaces specified for a 

particular programming language, one that is widely used among developers working in 

that language. 

 
The "System Libraries" of an executable work include anything, other than the work as 

a whole, that (a) is included in the normal form of packaging a Major Component, but 

which is not part of that Major Component, and (b) serves only to enable use of the 

work with that Major Component, or to implement a Standard Interface for which an 

implementation is available to the public in source code form. A "Major Component", in 

this context, means a major essential component (kernel, window system, and so on) of 

the specific operating system (if any) on which the executable work runs, or a 

compiler used to produce the work, or an object code interpreter used to run it. 

 
The "Corresponding Source" for a work in object code form means all the source code 

needed to generate, install, and (for an executable work) run the object code and to 

modify the work, including scripts to control those activities. However, it does not 

include the work's System Libraries, or general-purpose tools or generally available 

free programs which are used unmodified in performing those activities but which are 

not part of the work. For example, Corresponding Source includes interface definition 

files associated with source files for the work, and the source code for shared 

libraries and dynamically linked subprograms that the work is specifically designed to 

require, such as by intimate data communication or control flow between those 

subprograms and other parts of the work. 

 
The Corresponding Source need not include anything that users can regenerate 

automatically from other parts of the Corresponding Source. 

 
The Corresponding Source for a work in source code form is that same work. 

 
2. Basic Permissions. 
All rights granted under this License are granted for the term of copyright on the 

Program, and are irrevocable provided the stated conditions are met. This License 

explicitly affirms your unlimited permission to run the unmodified Program. The output 

from running a covered work is covered by this License only if the output, given its 

content, constitutes a covered work. This License acknowledges your rights of fair use 

or other equivalent, as provided by copyright law. 
You may make, run and propagate covered works that you do not convey, without 

conditions so long as your license otherwise remains in force. You may convey covered 

works to others for the sole purpose of having them make modifications exclusively for 

you, or provide you with facilities for running those works, provided that you comply 

with the terms of this License in conveying all material for which you do not control 

copyright. Those thus making or running the covered works for you must do so 

exclusively on your behalf, under your direction and control, on terms that prohibit 

them from making any copies of your copyrighted material outside their relationship 

with you. 

 
Conveying under any other circumstances is permitted solely under the conditions 

stated below. Sublicensing is not allowed; section 10 makes it unnecessary. 

 
3. Protecting Users' Legal Rights From Anti-Circumvention Law. 
No covered work shall be deemed part of an effective technological measure under any 

applicable law fulfilling obligations under article 11 of the WIPO copyright treaty 

adopted on 20 December 1996, or similar laws prohibiting or restricting circumvention 

of such measures. 
When you convey a covered work, you waive any legal power to forbid circumvention of 

technological measures to the extent such circumvention is effected by exercising 

rights under this License with respect to the covered work, and you disclaim any 

intention to limit operation or modification of the work as a means of enforcing, 
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against the work's users, your or third parties' legal rights to forbid circumvention 

of technological measures. 

 
4. Conveying Verbatim Copies. 
You may convey verbatim copies of the Program's source code as you receive it, in any 

medium, provided that you conspicuously and appropriately publish on each copy an 

appropriate copyright notice; keep intact all notices stating that this License and 

any non-permissive terms added in accord with section 7 apply to the code; keep intact 

all notices of the absence of any warranty; and give all recipients a copy of this 

License along with the Program. 
You may charge any price or no price for each copy that you convey, and you may offer 

support or warranty protection for a fee. 

 
5. Conveying Modified Source Versions. 
You may convey a work based on the Program, or the modifications to produce it from 

the Program, in the form of source code under the terms of section 4, provided that 

you also meet all of these conditions: 
a) The work must carry prominent notices stating that you modified it, and giving a 

relevant date. 
b) The work must carry prominent notices stating that it is released under this 

License and any conditions added under section 7. This requirement modifies the 

requirement in section 4 to "keep intact all notices". 
c) You must license the entire work, as a whole, under this License to anyone who 

comes into possession of a copy. This License will therefore apply, along with any 

applicable section 7 additional terms, to the whole of the work, and all its parts, 

regardless of how they are packaged. This License gives no permission to license the 

work in any other way, but it does not invalidate such permission if you have 

separately received it. 
d) If the work has interactive user interfaces, each must display Appropriate Legal 

Notices; however, if the Program has interactive interfaces that do not display 

Appropriate Legal Notices, your work need not make them do so. 
A compilation of a covered work with other separate and independent works, which are 

not by their nature extensions of the covered work, and which are not combined with it 

such as to form a larger program, in or on a volume of a storage or distribution 

medium, is called an "aggregate" if the compilation and its resulting copyright are 

not used to limit the access or legal rights of the compilation's users beyond what 

the individual works permit. Inclusion of a covered work in an aggregate does not 

cause this License to apply to the other parts of the aggregate. 

 
6. Conveying Non-Source Forms. 
You may convey a covered work in object code form under the terms of sections 4 and 5, 

provided that you also convey the machine-readable Corresponding Source under the 

terms of this License, in one of these ways: 
a) Convey the object code in, or embodied in, a physical product (including a physical 

distribution medium), accompanied by the Corresponding Source fixed on a durable 

physical medium customarily used for software interchange. 
b) Convey the object code in, or embodied in, a physical product (including a physical 

distribution medium), accompanied by a written offer, valid for at least three years 

and valid for as long as you offer spare parts or customer support for that product 

model, to give anyone who possesses the object code either (1) a copy of the 

Corresponding Source for all the software in the product that is covered by this 

License, on a durable physical medium customarily used for software interchange, for a 

price no more than your reasonable cost of physically performing this conveying of 

source, or (2) access to copy the Corresponding Source from a network server at no 

charge. 
c) Convey individual copies of the object code with a copy of the written offer to 

provide the Corresponding Source. This alternative is allowed only occasionally and 

noncommercially, and only if you received the object code with such an offer, in 

accord with subsection 6b. 
d) Convey the object code by offering access from a designated place (gratis or for a 

charge), and offer equivalent access to the Corresponding Source in the same way 

through the same place at no further charge. You need not require recipients to copy 

the Corresponding Source along with the object code. If the place to copy the object 

code is a network server, the Corresponding Source may be on a different server 

(operated by you or a third party) that supports equivalent copying facilities, 

provided you maintain clear directions next to the object code saying where to find 

the Corresponding Source. Regardless of what server hosts the Corresponding Source, 
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you remain obligated to ensure that it is available for as long as needed to satisfy 

these requirements. 
e) Convey the object code using peer-to-peer transmission, provided you inform other 

peers where the object code and Corresponding Source of the work are being offered to 

the general public at no charge under subsection 6d. 
A separable portion of the object code, whose source code is excluded from the 

Corresponding Source as a System Library, need not be included in conveying the object 

code work. 

 
A "User Product" is either (1) a "consumer product", which means any tangible personal 

property which is normally used for personal, family, or household purposes, or (2) 

anything designed or sold for incorporation into a dwelling. In determining whether a 

product is a consumer product, doubtful cases shall be resolved in favor of coverage. 

For a particular product received by a particular user, "normally used" refers to a 

typical or common use of that class of product, regardless of the status of the 

particular user or of the way in which the particular user actually uses, or expects 

or is expected to use, the product. A product is a consumer product regardless of 

whether the product has substantial commercial, industrial or non-consumer uses, 

unless such uses represent the only significant mode of use of the product. 

 
"Installation Information" for a User Product means any methods, procedures, 

authorization keys, or other information required to install and execute modified 

versions of a covered work in that User Product from a modified version of its 

Corresponding Source. The information must suffice to ensure that the continued 

functioning of the modified object code is in no case prevented or interfered with 

solely because modification has been made. 

 
If you convey an object code work under this section in, or with, or specifically for 

use in, a User Product, and the conveying occurs as part of a transaction in which the 

right of possession and use of the User Product is transferred to the recipient in 

perpetuity or for a fixed term (regardless of how the transaction is characterized), 

the Corresponding Source conveyed under this section must be accompanied by the 

Installation Information. But this requirement does not apply if neither you nor any 

third party retains the ability to install modified object code on the User Product 

(for example, the work has been installed in ROM). 

 
The requirement to provide Installation Information does not include a requirement to 

continue to provide support service, warranty, or updates for a work that has been 

modified or installed by the recipient, or for the User Product in which it has been 

modified or installed. Access to a network may be denied when the modification itself 

materially and adversely affects the operation of the network or violates the rules 

and protocols for communication across the network. 

 
Corresponding Source conveyed, and Installation Information provided, in accord with 

this section must be in a format that is publicly documented (and with an 

implementation available to the public in source code form), and must require no 

special password or key for unpacking, reading or copying. 

 
7. Additional Terms. 
"Additional permissions" are terms that supplement the terms of this License by making 

exceptions from one or more of its conditions. Additional permissions that are 

applicable to the entire Program shall be treated as though they were included in this 

License, to the extent that they are valid under applicable law. If additional 

permissions apply only to part of the Program, that part may be used separately under 

those permissions, but the entire Program remains governed by this License without 

regard to the additional permissions. 
When you convey a copy of a covered work, you may at your option remove any additional 

permissions from that copy, or from any part of it. (Additional permissions may be 

written to require their own removal in certain cases when you modify the work.) You 

may place additional permissions on material, added by you to a covered work, for 

which you have or can give appropriate copyright permission. 

 
Notwithstanding any other provision of this License, for material you add to a covered 

work, you may (if authorized by the copyright holders of that material) supplement the 

terms of this License with terms: 
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a) Disclaiming warranty or limiting liability differently from the terms of sections 

15 and 16 of this License; or 
b) Requiring preservation of specified reasonable legal notices or author attributions 

in that material or in the Appropriate Legal Notices displayed by works containing it; 

or 
c) Prohibiting misrepresentation of the origin of that material, or requiring that 

modified versions of such material be marked in reasonable ways as different from the 

original version; or 
d) Limiting the use for publicity purposes of names of licensors or authors of the 

material; or 
e) Declining to grant rights under trademark law for use of some trade names, 

trademarks, or service marks; or 
f) Requiring indemnification of licensors and authors of that material by anyone who 

conveys the material (or modified versions of it) with contractual assumptions of 

liability to the recipient, for any liability that these contractual assumptions 

directly impose on those licensors and authors. 
All other non-permissive additional terms are considered "further restrictions" within 

the meaning of section 10. If the Program as you received it, or any part of it, 

contains a notice stating that it is governed by this License along with a term that 

is a further restriction, you may remove that term. If a license document contains a 

further restriction but permits relicensing or conveying under this License, you may 

add to a covered work material governed by the terms of that license document, 

provided that the further restriction does not survive such relicensing or conveying. 

 
If you add terms to a covered work in accord with this section, you must place, in the 

relevant source files, a statement of the additional terms that apply to those files, 

or a notice indicating where to find the applicable terms. 

 
Additional terms, permissive or non-permissive, may be stated in the form of a 

separately written license, or stated as exceptions; the above requirements apply 

either way. 

 
8. Termination. 
You may not propagate or modify a covered work except as expressly provided under this 

License. Any attempt otherwise to propagate or modify it is void, and will 

automatically terminate your rights under this License (including any patent licenses 

granted under the third paragraph of section 11). 
However, if you cease all violation of this License, then your license from a 

particular copyright holder is reinstated (a) provisionally, unless and until the 

copyright holder explicitly and finally terminates your license, and (b) permanently, 

if the copyright holder fails to notify you of the violation by some reasonable means 

prior to 60 days after the cessation. 

 
Moreover, your license from a particular copyright holder is reinstated permanently if 

the copyright holder notifies you of the violation by some reasonable means, this is 

the first time you have received notice of violation of this License (for any work) 

from that copyright holder, and you cure the violation prior to 30 days after your 

receipt of the notice. 

 
Termination of your rights under this section does not terminate the licenses of 

parties who have received copies or rights from you under this License. If your rights 

have been terminated and not permanently reinstated, you do not qualify to receive new 

licenses for the same material under section 10. 

 
9. Acceptance Not Required for Having Copies. 
You are not required to accept this License in order to receive or run a copy of the 

Program. Ancillary propagation of a covered work occurring solely as a consequence of 

using peer-to-peer transmission to receive a copy likewise does not require 

acceptance. However, nothing other than this License grants you permission to 

propagate or modify any covered work. These actions infringe copyright if you do not 

accept this License. Therefore, by modifying or propagating a covered work, you 

indicate your acceptance of this License to do so. 
10. Automatic Licensing of Downstream Recipients. 
Each time you convey a covered work, the recipient automatically receives a license 

from the original licensors, to run, modify and propagate that work, subject to this 

License. You are not responsible for enforcing compliance by third parties with this 

License. 
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An "entity transaction" is a transaction transferring control of an organization, or 

substantially all assets of one, or subdividing an organization, or merging 

organizations. If propagation of a covered work results from an entity transaction, 

each party to that transaction who receives a copy of the work also receives whatever 

licenses to the work the party's predecessor in interest had or could give under the 

previous paragraph, plus a right to possession of the Corresponding Source of the work 

from the predecessor in interest, if the predecessor has it or can get it with 

reasonable efforts. 

 
You may not impose any further restrictions on the exercise of the rights granted or 

affirmed under this License. For example, you may not impose a license fee, royalty, 

or other charge for exercise of rights granted under this License, and you may not 

initiate litigation (including a cross-claim or counterclaim in a lawsuit) alleging 

that any patent claim is infringed by making, using, selling, offering for sale, or 

importing the Program or any portion of it. 

 
11. Patents. 
A "contributor" is a copyright holder who authorizes use under this License of the 

Program or a work on which the Program is based. The work thus licensed is called the 

contributor's "contributor version". 
A contributor's "essential patent claims" are all patent claims owned or controlled by 

the contributor, whether already acquired or hereafter acquired, that would be 

infringed by some manner, permitted by this License, of making, using, or selling its 

contributor version, but do not include claims that would be infringed only as a 

consequence of further modification of the contributor version. For purposes of this 

definition, "control" includes the right to grant patent sublicenses in a manner 

consistent with the requirements of this License. 

 
Each contributor grants you a non-exclusive, worldwide, royalty-free patent license 

under the contributor's essential patent claims, to make, use, sell, offer for sale, 

import and otherwise run, modify and propagate the contents of its contributor 

version. 

 
In the following three paragraphs, a "patent license" is any express agreement or 

commitment, however denominated, not to enforce a patent (such as an express 

permission to practice a patent or covenant not to sue for patent infringement). To 

"grant" such a patent license to a party means to make such an agreement or commitment 

not to enforce a patent against the party. 

 
If you convey a covered work, knowingly relying on a patent license, and the 

Corresponding Source of the work is not available for anyone to copy, free of charge 

and under the terms of this License, through a publicly available network server or 

other readily accessible means, then you must either (1) cause the Corresponding 

Source to be so available, or (2) arrange to deprive yourself of the benefit of the 

patent license for this particular work, or (3) arrange, in a manner consistent with 

the requirements of this License, to extend the patent license to downstream 

recipients. "Knowingly relying" means you have actual knowledge that, but for the 

patent license, your conveying the covered work in a country, or your recipient's use 

of the covered work in a country, would infringe one or more identifiable patents in 

that country that you have reason to believe are valid. 

 
If, pursuant to or in connection with a single transaction or arrangement, you convey, 

or propagate by procuring conveyance of, a covered work, and grant a patent license to 

some of the parties receiving the covered work authorizing them to use, propagate, 

modify or convey a specific copy of the covered work, then the patent license you 

grant is automatically extended to all recipients of the covered work and works based 

on it. 

 
A patent license is "discriminatory" if it does not include within the scope of its 

coverage, prohibits the exercise of, or is conditioned on the non-exercise of one or 

more of the rights that are specifically granted under this License. You may not 

convey a covered work if you are a party to an arrangement with a third party that is 

in the business of distributing software, under which you make payment to the third 

party based on the extent of your activity of conveying the work, and under which the 

third party grants, to any of the parties who would receive the covered work from you, 

a discriminatory patent license (a) in connection with copies of the covered work 



© Siemens 2017-2025.   All rights reserved. page 139/159  

conveyed by you (or copies made from those copies), or (b) primarily for and in 

connection with specific products or compilations that contain the covered work, 

unless you entered into that arrangement, or that patent license was granted, prior to 

28 March 2007. 

 
Nothing in this License shall be construed as excluding or limiting any implied 

license or other defenses to infringement that may otherwise be available to you under 

applicable patent law. 

 
12. No Surrender of Others' Freedom. 
If 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 convey a covered work so as to satisfy simultaneously 

your obligations under this License and any other pertinent obligations, then as a 

consequence you may not convey it at all. For example, if you agree to terms that 

obligate you to collect a royalty for further conveying from those to whom you convey 

the Program, the only way you could satisfy both those terms and this License would be 

to refrain entirely from conveying the Program. 
13. Use with the GNU Affero General Public License. 
Notwithstanding any other provision of this License, you have permission to link or 

combine any covered work with a work licensed under version 3 of the GNU Affero 

General Public License into a single combined work, and to convey the resulting work. 

The terms of this License will continue to apply to the part which is the covered 

work, but the special requirements of the GNU Affero General Public License, section 

13, concerning interaction through a network will apply to the combination as such. 
14. Revised Versions of this License. 
The Free Software Foundation may publish revised and/or new versions of the GNU 

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 Program specifies that a 

certain numbered version of the GNU General Public License "or any later version" 

applies to it, you have the option of following the terms and conditions either of 

that numbered version or of any later version published by the Free Software 

Foundation. If the Program does not specify a version number of the GNU General Public 

License, you may choose any version ever published by the Free Software Foundation. 

 
If the Program specifies that a proxy can decide which future versions of the GNU 

General Public License can be used, that proxy's public statement of acceptance of a 

version permanently authorizes you to choose that version for the Program. 

 
Later license versions may give you additional or different permissions. However, no 

additional obligations are imposed on any author or copyright holder as a result of 

your choosing to follow a later version. 

 
15. Disclaimer of Warranty. 
THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. 

EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES 

PROVIDE THE PROGRAM "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 

PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL 

NECESSARY SERVICING, REPAIR OR CORRECTION. 
16. Limitation of Liability. 
IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY 

COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM 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 

PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE 

OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE 

WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE 

POSSIBILITY OF SUCH DAMAGES. 
17. Interpretation of Sections 15 and 16. 
If the disclaimer of warranty and limitation of liability provided above cannot be 

given local legal effect according to their terms, reviewing courts shall apply local 

law that most closely approximates an absolute waiver of all civil liability in 

connection with the Program, unless a warranty or assumption of liability accompanies 

a copy of the Program in return for a fee. 



© Siemens 2017-2025.   All rights reserved. page 140/159  

 
END OF TERMS AND CONDITIONS 

 
How to Apply These Terms to Your New Programs 

 
If you develop a new program, and you want it to be of the greatest possible use to 

the public, the best way to achieve this is to make it free software which everyone 

can redistribute and change under these terms. 

 
To do so, attach the following notices to the program. It is safest to attach them to 

the start of each source file to most effectively state the exclusion of warranty; and 

each file should have at least the "copyright" line and a pointer to where the full 

notice is found. 

 
<one line to give the program's name and a brief idea of what it does.> 
Copyright (C) <year> <name of author> 

 
This program is free software: you can redistribute it and/or modify it under the 

terms of the GNU General Public License as published by the Free Software Foundation, 

either version 3 of the License, or (at your option) any later version. 

 
This program 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 General Public License for more details. 

 
You should have received a copy of the GNU General Public License along with this 

program. If not, see <https://www.gnu.org/licenses/>. 

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

 
If the program does terminal interaction, make it output a short notice like this when 

it starts in an interactive mode: 

 
<program> Copyright (C) <year> <name of author> 
This program comes with ABSOLUTELY NO WARRANTY; for details type `show w'. 
This is free software, and you are welcome to redistribute it under certain 

conditions; type `show c' for details. 

 
The hypothetical commands `show w' and `show c' should show the appropriate parts of 

the General Public License. Of course, your program's commands might be different; for 

a GUI interface, you would use an "about box". 

 
You should also get your employer (if you work as a programmer) or school, if any, to 

sign a "copyright disclaimer" for the program, if necessary. For more information on 

this, and how to apply and follow the GNU GPL, see <https://www.gnu.org/licenses/>. 

 
The GNU General Public License does not permit incorporating your program into 

proprietary programs. If your program is a subroutine library, you may consider it 

more useful to permit linking proprietary applications with the library. If this is 

what you want to do, use the GNU Lesser General Public License instead of this 

License. But first, please read <https://www.gnu.org/ licenses/why-not-lgpl.html>. 

 
Bison Exception 

 
As a special exception, you may create a larger work that contains part or all of the 

Bison parser skeleton and distribute that work under terms of your choice, so long as 

that work isn't itself a parser generator using the skeleton or a modified version 

thereof as a parser skeleton. Alternatively, if you modify or redistribute the parser 

skeleton itself, you may (at your option) remove this special exception, which will 

cause the skeleton and the resulting Bison output files to be licensed under the GNU 

General Public License without this special exception. 

 
This special exception was added by the Free Software Foundation in version 2.2 of 

Bison. 
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2.33 GPL-2.0+-with-bison-exception (33) 
This program is free software; you can redistribute it and/or modify 
it under the terms of the GNU General Public License as published by 
the Free Software Foundation; either version 2, or (at your option) 
any later version. 

 
This program 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 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. 

 
As a special exception, when this file is copied by Bison into a 
Bison output file, you may use that output file without restriction. 
This special exception was added by the Free Software Foundation 
in version 1.24 of Bison. 

2.34 GPL-2.0 (34) 

GNU General Public License, version 2 

 
 
GNU GENERAL PUBLIC LICENSE 
Preamble 
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 
How to Apply These Terms to Your New Programs 
GNU GENERAL PUBLIC LICENSE 

 
Version 2, June 1991 

 
Copyright (C) 1989, 1991 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. 
Preamble 

 
The licenses for most software are designed to take away your freedom to share and 

change it. By contrast, the GNU General Public License is intended to guarantee your 

freedom to share and change free software--to make sure the software is free for all 

its users. This General Public License applies to most of the Free Software 

Foundation's software and to any other program whose authors commit to using it. (Some 

other Free Software Foundation software is covered by the GNU Lesser General Public 

License instead.) You can apply it to your programs, too. 

 
When we speak of free software, we are referring to freedom, not price. Our General 

Public Licenses are designed to make sure that you have the freedom to distribute 

copies of free software (and charge for this service if you wish), that you receive 

source code or can get it if you want it, that you can change the software or use 

pieces of it in new 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 software, or if you 

modify it. 

 
For example, if you distribute copies of such a program, whether gratis or for a fee, 

you must give the recipients all the rights that you have. You must make sure that 

they, too, receive or can get the source code. And you must show them these terms so 

they know their rights. 
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We protect your rights with two steps: (1) copyright the software, and (2) offer you 

this license which gives you legal permission to copy, distribute and/or modify the 

software. 

 
Also, for each author's protection and ours, we want to make certain that everyone 

understands that there is no warranty for this free software. If the software is 

modified by someone else and passed on, we want its recipients to know that what they 

have is not the original, 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 redistributors of a free program will individually obtain patent 

licenses, in effect making the program proprietary. To prevent this, we have made it 

clear that any patent must be licensed for everyone's free use or not licensed at all. 

 
The precise terms and conditions for copying, distribution and modification follow. 

 
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 

 
0. This License applies to any program or other work which contains a notice placed by 

the copyright holder saying it may be distributed under the terms of this General 

Public License. The "Program", below, refers to any such program or work, and a "work 

based on the Program" means either the Program or any derivative work under copyright 

law: that is to say, a work containing the Program or a portion of it, either verbatim 

or with modifications and/or translated into another language. (Hereinafter, 

translation is included without limitation in the term "modification".) Each licensee 

is addressed as "you". 

 
Activities other than copying, distribution and modification are not covered by this 

License; they are outside its scope. The act of running the Program is not restricted, 

and the output from the Program is covered only if its contents constitute a work 

based on the Program (independent of having been made by running the Program). Whether 

that is true depends on what the Program does. 

 
1. You may copy and distribute verbatim copies of the Program's 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 

give any other recipients of the Program a copy of this License along with the 

Program. 

 
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 Program or any portion of it, thus 

forming a work based on the Program, 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) You must cause the modified files to carry prominent notices stating that you 

changed the files and the date of any change. 
b) You must cause any work that you distribute or publish, that in whole or in part 

contains or is derived from the Program or any part thereof, to be licensed as a whole 

at no charge to all third parties under the terms of this License. 
c) If the modified program normally reads commands interactively when run, you must 

cause it, when started running for such interactive use in the most ordinary way, to 

print or display an announcement including an appropriate copyright notice and a 

notice that there is no warranty (or else, saying that you provide a warranty) and 

that users may redistribute the program under these conditions, and telling the user 

how to view a copy of this License. (Exception: if the Program itself is interactive 

but does not normally print such an announcement, your work based on the Program is 

not required to print an announcement.) 
These requirements apply to the modified work as a whole. If identifiable sections of 

that work are not derived from the Program, 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 



© Siemens 2017-2025.   All rights reserved. page 143/159  

distribute the same sections as part of a whole which is a work based on the Program, 

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 Program. 

 
In addition, mere aggregation of another work not based on the Program with the 

Program (or with a work based on the Program) on a volume of a storage or distribution 

medium does not bring the other work under the scope of this License. 

 
3. You may copy and distribute the Program (or a work based on it, under Section 2) in 

object code or executable form under the terms of Sections 1 and 2 above provided that 

you also do one of the following: 

 
a) 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; or, 
b) Accompany it with a written offer, valid for at least three years, to give any 

third party, for a charge no more than your cost of physically performing source 

distribution, a complete machine-readable copy of the corresponding source code, to be 

distributed under the terms of Sections 1 and 2 above on a medium customarily used for 

software interchange; or, 
c) Accompany it with the information you received as to the offer to distribute 

corresponding source code. (This alternative is allowed only for noncommercial 

distribution and only if you received the program in object code or executable form 

with such an offer, in accord with Subsection b above.) 
The source code for a work means the preferred form of the work for making 

modifications to it. For an executable work, 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 executable. 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. 

 
If distribution of executable or 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 counts as distribution of the source code, even though third parties are 

not compelled to copy the source along with the object code. 

 
4. You may not copy, modify, sublicense, or distribute the Program except as expressly 

provided under this License. Any attempt otherwise to copy, modify, sublicense or 

distribute the Program 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. 

 
5. 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 Program or its 

derivative works. These actions are prohibited by law if you do not accept this 

License. Therefore, by modifying or distributing the Program (or any work based on the 

Program), you indicate your acceptance of this License to do so, and all its terms and 

conditions for copying, distributing or modifying the Program or works based on it. 

 
6. Each time you redistribute the Program (or any work based on the Program), the 

recipient automatically receives a license from the original licensor to copy, 

distribute or modify the Program 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. 

 
7. 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 
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(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 

Program at all. For example, if a patent license would not permit royalty-free 

redistribution of the Program 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 Program. 

 
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. 

 
8. If the distribution and/or use of the Program is restricted in certain countries 

either by patents or by copyrighted interfaces, the original copyright holder who 

places the Program 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. 

 
9. The Free Software Foundation may publish revised and/or new versions of the 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 Program 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 Program does not 

specify a version number of this License, you may choose any version ever published by 

the Free Software Foundation. 

 
10. If you wish to incorporate parts of the Program into other free programs whose 

distribution conditions are different, 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 

 
11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE 

PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN 

WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "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 PROGRAM IS WITH YOU. SHOULD THE PROGRAM 

PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION. 

 
12. 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 PROGRAM 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 

PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE 

OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE 
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WITH ANY OTHER PROGRAMS), 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 Programs 

 
If you develop a new program, and you want it to be of the greatest possible use to 

the public, the best way to achieve this is to make it free software which everyone 

can redistribute and change under these terms. 

 
To do so, attach the following notices to the program. It is safest to attach them to 

the start of each source file to most effectively convey the exclusion of warranty; 

and each file should have at least the "copyright" line and a pointer to where the 

full notice is found. 

 
one line to give the program's name and an idea of what it does. 
Copyright (C) yyyy  name of author 

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

 
This program 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 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., 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA. 
Also add information on how to contact you by electronic and paper mail. 

 
If the program is interactive, make it output a short notice like this when it starts 

in an interactive mode: 

 
Gnomovision version 69, Copyright (C) year name of author 
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details 
type `show w'.  This is free software, and you are welcome 
to redistribute it under certain conditions; type `show c' 
for details. 
The hypothetical commands `show w' and `show c' should show the appropriate parts of 

the General Public License. Of course, the commands you use may be called something 

other than `show w' and `show c'; they could even be mouse-clicks or menu items--

whatever suits your program. 

 
You should also get your employer (if you work as a programmer) or your school, if 

any, to sign a "copyright disclaimer" for the program, if necessary. Here is a sample; 

alter the names: 

 
Yoyodyne, Inc., hereby disclaims all copyright 
interest in the program `Gnomovision' 
(which makes passes at compilers) written 
by James Hacker. 

 
signature of Ty Coon, 1 April 1989 
Ty Coon, President of Vice 
This General Public License does not permit incorporating your program into 

proprietary programs. If your program is a subroutine library, you may consider it 

more useful to permit linking proprietary applications with the library. If this is 

what you want to do, use the GNU Lesser General Public License instead of this 

License. 
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2.35 Dual-license (35) 
This file is dual licensed under the MIT and the University of Illinois Open 
Source Licenses. See LICENSE.TXT for details. 

2.36 Dual-license (36) 
This code may be used under either of the following two licences: 

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

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

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

 
Or: 

 
Distributed under the Boost Software License, Version 1.0. 
(See accompanying file LICENSE_1_0.txt or copy at 
http://www.boost.org/LICENSE_1_0.txt) 

2.37 BSD-style (37) 
Permission is hereby granted, free of charge, to any person obtaining a copy of 
this software and associated documentation files (the "Software"), to deal with 
the Software without restriction, including without limitation the rights to 
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies 
of the Software, and to permit persons to whom the Software is furnished to do 
so, subject to the following conditions: 

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

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

 
* Neither the names of the LLVM Team, University of Illinois at 
Urbana-Champaign, nor the names of its contributors may be used to 
endorse or promote products derived from this Software without specific 
prior written permission. 

 
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 
CONTRIBUTORS 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 WITH THE 
SOFTWARE. 
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2.38 BSD-3-Clause (38) 
Redistribution and use in source and binary forms, with or without modification, are 

permitted provided that the following conditions are met: 

 
* Redistributions of source code must retain the above copyright notice, this list of 

conditions and the following disclaimer. 
* 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. 
* Neither the name of Google Inc. 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 OWNER 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. 

2.39 BSD-3-Clause (39) 
Redistribution and use in source and binary forms, with or without modification, are 

permitted provided that the following conditions are met: 

 
* Redistributions of source code must retain the above copyright notice, this list of 

conditions, and the following disclaimer. 

 
* 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. 

 
* Neither the name of D. E. Shaw Research 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 OWNER 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. 

2.40 Apache-2.0 (40) 
Apache License 

 
Version 2.0, January 2004 

 
http://www.apache.org/licenses/ TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND 

DISTRIBUTION 

 
1. Definitions. 
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"License" shall mean the terms and conditions for use, reproduction, and distribution 

as defined by Sections 1 through 9 of this document. 

 
 
 
"Licensor" shall mean the copyright owner or entity authorized by the copyright owner 

that is granting the License. 

 
 
 
"Legal Entity" shall mean the union of the acting entity and all other entities that 

control, are controlled by, or are under common control with that entity. For the 

purposes of this definition, "control" means (i) the power, direct or indirect, to 

cause the direction or management of such entity, whether by contract or otherwise, or 

(ii) ownership of fifty percent (50%) or more of the outstanding shares, or (iii) 

beneficial ownership of such entity. 

 
 
 
"You" (or "Your") shall mean an individual or Legal Entity exercising permissions 

granted by this License. 

 
 
 
"Source" form shall mean the preferred form for making modifications, including but 

not limited to software source code, documentation source, and configuration files. 

 
 
 
"Object" form shall mean any form resulting from mechanical transformation or 

translation of a Source form, including but not limited to compiled object code, 

generated documentation, and conversions to other media types. 

 
 
 
"Work" shall mean the work of authorship, whether in Source or Object form, made 

available under the License, as indicated by a copyright notice that is included in or 

attached to the work (an example is provided in the Appendix below). 

 
 
 
"Derivative Works" shall mean any work, whether in Source or Object form, that is 

based on (or derived from) the Work and for which the editorial revisions, 

annotations, elaborations, or other modifications represent, as a whole, an original 

work of authorship. For the purposes of this License, Derivative Works shall not 

include works that remain separable from, or merely link (or bind by name) to the 

interfaces of, the Work and Derivative Works thereof. 

 
 
 
"Contribution" shall mean any work of authorship, including the original version of 

the Work and any modifications or additions to that Work or Derivative Works thereof, 

that is intentionally submitted to Licensor for inclusion in the Work by the copyright 

owner or by an individual or Legal Entity authorized to submit on behalf of the 

copyright owner. For the purposes of this definition, "submitted" means any form of 

electronic, verbal, or written communication sent to the Licensor or its 

representatives, including but not limited to communication on electronic mailing 

lists, source code control systems, and issue tracking systems that are managed by, or 

on behalf of, the Licensor for the purpose of discussing and improving the Work, but 

excluding communication that is conspicuously marked or otherwise designated in 

writing by the copyright owner as "Not a Contribution." 
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"Contributor" shall mean Licensor and any individual or Legal Entity on behalf of whom 

a Contribution has been received by Licensor and subsequently incorporated within the 

Work. 

 
2. Grant of Copyright License. Subject to the terms and conditions of this License, 

each Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-

charge, royalty-free, irrevocable copyright license to reproduce, prepare Derivative 

Works of, publicly display, publicly perform, sublicense, and distribute the Work and 

such Derivative Works in Source or Object form. 

 
3. Grant of Patent License. Subject to the terms and conditions of this License, each 

Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge, 

royalty-free, irrevocable (except as stated in this section) patent license to make, 

have made, use, offer to sell, sell, import, and otherwise transfer the Work, where 

such license applies only to those patent claims licensable by such Contributor that 

are necessarily infringed by their Contribution(s) alone or by combination of their 

Contribution(s) with the Work to which such Contribution(s) was submitted. If You 

institute patent litigation against any entity (including a cross-claim or 

counterclaim in a lawsuit) alleging that the Work or a Contribution incorporated 

within the Work constitutes direct or contributory patent infringement, then any 

patent licenses granted to You under this License for that Work shall terminate as of 

the date such litigation is filed. 

 
4. Redistribution. You may reproduce and distribute copies of the Work or Derivative 

Works thereof in any medium, with or without modifications, and in Source or Object 

form, provided that You meet the following conditions: 

 
(a) You must give any other recipients of the Work or Derivative Works a copy of this 

License; and 

 
(b) You must cause any modified files to carry prominent notices stating that You 

changed the files; and 

 
(c) You must retain, in the Source form of any Derivative Works that You distribute, 

all copyright, patent, trademark, and attribution notices from the Source form of the 

Work, excluding those notices that do not pertain to any part of the Derivative Works; 

and 

 
(d) If the Work includes a "NOTICE" text file as part of its distribution, then any 

Derivative Works that You distribute must include a readable copy of the attribution 

notices contained within such NOTICE file, excluding those notices that do not pertain 

to any part of the Derivative Works, in at least one of the following places: within a 

NOTICE text file distributed as part of the Derivative Works; within the Source form 

or documentation, if provided along with the Derivative Works; or, within a display 

generated by the Derivative Works, if and wherever such third-party notices normally 

appear. The contents of the NOTICE file are for informational purposes only and do not 

modify the License. You may add Your own attribution notices within Derivative Works 

that You distribute, alongside or as an addendum to the NOTICE text from the Work, 

provided that such additional attribution notices cannot be construed as modifying the 

License. 

 
You may add Your own copyright statement to Your modifications and may provide 

additional or different license terms and conditions for use, reproduction, or 

distribution of Your modifications, or for any such Derivative Works as a whole, 

provided Your use, reproduction, and distribution of the Work otherwise complies with 

the conditions stated in this License. 

 
5. Submission of Contributions. Unless You explicitly state otherwise, any 

Contribution intentionally submitted for inclusion in the Work by You to the Licensor 

shall be under the terms and conditions of this License, without any additional terms 

or conditions. Notwithstanding the above, nothing herein shall supersede or modify the 
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terms of any separate license agreement you may have executed with Licensor regarding 

such Contributions. 

 
6. Trademarks. This License does not grant permission to use the trade names, 

trademarks, service marks, or product names of the Licensor, except as required for 

reasonable and customary use in describing the origin of the Work and reproducing the 

content of the NOTICE file. 

 
7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, 

Licensor provides the Work (and each Contributor provides its Contributions) on an "AS 

IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied, 

including, without limitation, any warranties or conditions of TITLE, NON-

INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are solely 

responsible for determining the appropriateness of using or redistributing the Work 

and assume any risks associated with Your exercise of permissions under this License. 

 
8. Limitation of Liability. In no event and under no legal theory, whether in tort 

(including negligence), contract, or otherwise, unless required by applicable law 

(such as deliberate and grossly negligent acts) or agreed to in writing, shall any 

Contributor be liable to You for damages, including any direct, indirect, special, 

incidental, or consequential damages of any character arising as a result of this 

License or out of the use or inability to use the Work (including but not limited to 

damages for loss of goodwill, work stoppage, computer failure or malfunction, or any 

and all other commercial damages or losses), even if such Contributor has been advised 

of the possibility of such damages. 

 
9. Accepting Warranty or Additional Liability. While redistributing the Work or 

Derivative Works thereof, You may choose to offer, and charge a fee for, acceptance of 

support, warranty, indemnity, or other liability obligations and/or rights consistent 

with this License. However, in accepting such obligations, You may act only on Your 

own behalf and on Your sole responsibility, not on behalf of any other Contributor, 

and only if You agree to indemnify, defend, and hold each Contributor harmless for any 

liability incurred by, or claims asserted against, such Contributor by reason of your 

accepting any such warranty or additional liability. END OF TERMS AND CONDITIONS 

 
APPENDIX: How to apply the Apache License to your work. 

 
To apply the Apache License to your work, attach the following boilerplate notice, 

with the fields enclosed by brackets "[]" replaced with your own identifying 

information. (Don't include the brackets!) The text should be enclosed in the 

appropriate comment syntax for the file format. We also recommend that a file or class 

name and description of purpose be included on the same "printed page" as the 

copyright notice for easier identification within third-party archives. 

 
Copyright [yyyy] [name of copyright owner] 

 
Licensed under the Apache License, Version 2.0 (the "License"); 

 
you may not use this file except in compliance with the License. 

 
You may obtain a copy of the License at 

 
http://www.apache.org/licenses/LICENSE-2.0 

 
Unless required by applicable law or agreed to in writing, software 

 
distributed under the License is distributed on an "AS IS" BASIS, 

 
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. 

 
See the License for the specific language governing permissions and 

 
limitations under the License. 
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2.41 --Indiana-university-software-license-1.0 (41) 
Indiana University has the exclusive rights to license this product under the 
following license. 

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

 
* All redistributions of source code must retain the above copyright notice, 
the list of authors in the original source code, this list of conditions 
and the disclaimer listed in this license; 

 
* All redistributions in binary form must reproduce the above copyright 
notice, this list of conditions and the disclaimer listed in this license 
in the documentation and/or other materials provided with the distribution; 

 
* Any documentation included with all redistributions must include the 
following acknowledgement: 

 
"This product includes software developed at the University of Notre Dame 
and the Pervasive Technology Labs at Indiana University. For technical 
information contact Andrew Lumsdaine at the Pervasive Technology Labs at 
Indiana University.  For administrative and license questions contact the 
Advanced Research and Technology Institute at 351 West 10th Street. 
Indianapolis, Indiana 46202, phone 317-278-4100, fax 317-274-5902." 

 
Alternatively, this acknowledgement may appear in the software itself, and 
wherever such third-party acknowledgments normally appear. 

 
* The name Indiana University, the University of Notre Dame or "Caramel" 
shall not be used to endorse or promote products derived from this software 
without prior written permission from Indiana University.  For written 
permission, please contact Indiana University Advanced Research & 
Technology Institute. 

 
* Products derived from this software may not be called "Caramel", nor may 
Indiana University, the University of Notre Dame or "Caramel" appear in 
their name, without prior written permission of Indiana University Advanced 
Research & Technology Institute. 

 
Indiana University provides no reassurances that the source code provided does 
not infringe the patent or any other intellectual property rights of any other 
entity.  Indiana University disclaims any liability to any recipient for claims 
brought by any other entity based on infringement of intellectual property 
rights or otherwise. 

 
LICENSEE UNDERSTANDS THAT SOFTWARE IS PROVIDED "AS IS" FOR WHICH NO WARRANTIES 
AS TO CAPABILITIES OR ACCURACY ARE MADE. INDIANA UNIVERSITY GIVES NO WARRANTIES 
AND MAKES NO REPRESENTATION THAT SOFTWARE IS FREE OF INFRINGEMENT OF THIRD 
PARTY PATENT, COPYRIGHT, OR OTHER PROPRIETARY RIGHTS. INDIANA UNIVERSITY MAKES 
NO WARRANTIES THAT SOFTWARE IS FREE FROM "BUGS", "VIRUSES", "TROJAN HORSES", 
"TRAP DOORS", "WORMS", OR OTHER HARMFUL CODE.  LICENSEE ASSUMES THE ENTIRE RISK 
AS TO THE PERFORMANCE OF SOFTWARE AND/OR ASSOCIATED MATERIALS, AND TO THE 
PERFORMANCE AND VALIDITY OF INFORMATION GENERATED USING SOFTWARE. 

2.42 Zlib (42) 
This source code is provided 'as-is', without any express or implied 
warranty. In no event will the author 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: 
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1. The origin of this source code must not be misrepresented; you must not 
claim that you wrote the original source code. If you use this source code 
in a product, an acknowledgment in the product documentation would be 
appreciated but is not required. 

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

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

2.43 Unicode-Terms-of-Use (43) 
For the general privacy policy governing access to this site, see the  Unicode Privacy 

Policy. 

 
Unicode Copyright 
Copyright © 1991-2021 Unicode, Inc. All rights reserved. 
Definitions 
Unicode Data Files ("DATA FILES") include all data files under the directories: 
https://www.unicode.org/Public/ 
https://www.unicode.org/reports/ 
https://www.unicode.org/ivd/data/ 

 
Unicode Data Files do not include PDF online code charts under the directory: 
https://www.unicode.org/Public/ 

 
Unicode Software ("SOFTWARE") includes any source code published in the Unicode 

Standard 
or any source code or compiled code under the directories: 
https://www.unicode.org/Public/PROGRAMS/ 
https://www.unicode.org/Public/cldr/ 
http://site.icu-project.org/download/ 
Terms of Use 
Certain documents and files on this website contain a legend indicating that 

"Modification is permitted." Any person is hereby authorized, without fee, to modify 

such documents and files to create derivative works conforming to the Unicode® 
Standard, subject to Terms and Conditions herein. 
Any person is hereby authorized, without fee, to view, use, reproduce, and distribute 

all documents and files, subject to the Terms and Conditions herein. 
Further specifications of rights and restrictions pertaining to the use of the Unicode 

DATA FILES and SOFTWARE can be found in the Unicode Data Files and Software License. 
Each version of the Unicode Standard has further specifications of rights and 

restrictions of use. For the book editions (Unicode 5.0 and earlier), these are found 

on the back of the title page. 
The Unicode PDF online code charts carry specific restrictions. Those restrictions are 

incorporated as the first page of each PDF code chart. 
All other files, including online documentation of the core specification for Unicode 

6.0 and later, are covered under these general Terms of Use. 
No license is granted to "mirror" the Unicode website where a fee is charged for 

access to the "mirror" site. 
Modification is not permitted with respect to this document. All copies of this 

document must be verbatim. 
Restricted Rights Legend 
Any technical data or software which is licensed to the United States of America, its 

agencies and/or instrumentalities under this Agreement is commercial technical data or 

commercial computer software developed exclusively at private expense as defined in 

FAR 2.101, or DFARS 252.227-7014 (June 1995), as applicable. For technical data, use, 

duplication, or disclosure by the Government is subject to restrictions as set forth 

in DFARS 202.227-7015 Technical Data, Commercial and Items (Nov 1995) and this 

Agreement. For Software, in accordance with FAR 12-212 or DFARS 227-7202, as 

applicable, use, duplication or disclosure by the Government is subject to the 

restrictions set forth in this Agreement. 
Warranties and Disclaimers 
This publication and/or website may include technical or typographical errors or other 

inaccuracies. Changes are periodically added to the information herein; these changes 

will be incorporated in new editions of the publication and/or website. Unicode, Inc. 
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may make improvements and/or changes in the product(s) and/or program(s) described in 

this publication and/or website at any time. 
If this file has been purchased on magnetic or optical media from Unicode, Inc. the 

sole and exclusive remedy for any claim will be exchange of the defective media within 

ninety (90) days of original purchase. 
EXCEPT AS PROVIDED IN SECTION E.2, THIS PUBLICATION AND/OR SOFTWARE IS PROVIDED "AS 

IS" WITHOUT WARRANTY OF ANY KIND EITHER EXPRESS, IMPLIED, OR STATUTORY, INCLUDING, BUT 

NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 

OR NON-INFRINGEMENT. UNICODE, INC. AND ITS LICENSORS ASSUME NO RESPONSIBILITY FOR 

ERRORS OR OMISSIONS IN THIS PUBLICATION AND/OR SOFTWARE OR OTHER DOCUMENTS WHICH ARE 

REFERENCED BY OR LINKED TO THIS PUBLICATION OR THE UNICODE WEBSITE. 
Waiver of Damages 
In no event shall Unicode, Inc. or its licensors be liable for any special, 

incidental, indirect or consequential damages of any kind, or any damages whatsoever, 

whether or not Unicode, Inc. was advised of the possibility of the damage, including, 

without limitation, those resulting from the following: loss of use, data or profits, 

in connection with the use, modification or distribution of this information or its 

derivatives. 
Trademarks & Logos 
The Unicode Word Mark and the Unicode Logo are trademarks of Unicode, Inc. “The Unicode 

Consortium” and “Unicode, Inc.” are trade names of Unicode, Inc. Use of the information 

and materials found on this website indicates your acknowledgement of Unicode, Inc. ’s 
exclusive worldwide rights in the Unicode Word Mark, the Unicode Logo, and the Unicode 

trade names. 
The Unicode Consortium Name and Trademark Usage Policy (“Trademark Policy”) are 
incorporated herein by reference and you agree to abide by the provisions of the 

Trademark Policy, which may be changed from time to time in the sole discretion of 

Unicode, Inc. 
All third party trademarks referenced herein are the property of their respective 

owners. 
Miscellaneous 
Jurisdiction and Venue. This website is operated from a location in the State of 

California, United States of America. Unicode, Inc. makes no representation that the 

materials are appropriate for use in other locations. If you access this website from 

other locations, you are responsible for compliance with local laws. This Agreement, 

all use of this website and any claims and damages resulting from use of this website 

are governed solely by the laws of the State of California without regard to any 

principles which would apply the laws of a different jurisdiction. The user agrees 

that any disputes regarding this website shall be resolved solely in the courts 

located in Santa Clara County, California. The user agrees said courts have personal 

jurisdiction and agree to waive any right to transfer the dispute to any other forum. 
Modification by Unicode, Inc. Unicode, Inc. shall have the right to modify this 

Agreement at any time by posting it to this website. The user may not assign any part 

of this Agreement without Unicode, Inc.’s prior written consent. 
Taxes. The user agrees to pay any taxes arising from access to this website or use of 

the information herein, except for those based on Unicode’s net income. 
Severability.  If any provision of this Agreement is declared invalid or 

unenforceable, the remaining provisions of this Agreement shall remain in effect. 
Entire Agreement. This Agreement constitutes the entire agreement between the parties. 

2.44 Public-domain (44) 
This code was entirely written by Nathan Wagner and is in the public domain. 

2.45 Public-domain (45) 
Public domain back-end with no licence restrictions. 

2.46 Permission Notice (46) 
Permission to copy, use, modify, sell and distribute this document is granted 
provided this copyright notice appears in all copies. This document is provided 
"as is" without express or implied warranty, and with no claim as to 
its suitability for any purpose 
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2.47 Permission Notice (47) 
Permission to copy, use, modify, sell 
and distribute this document is granted provided this copyright notice 
appears in all copies. This document is provided "as is" without 
express or implied warranty, and with no claim as to its suitability for 
any purpose. 

2.48 CC0-1.0 (48) 

Creative Commons Legal Code 

 
CC0 1.0 Universal 

 
CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT PROVIDE 
LEGAL SERVICES. DISTRIBUTION OF THIS DOCUMENT DOES NOT CREATE AN 
ATTORNEY-CLIENT RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS 
INFORMATION ON AN "AS-IS" BASIS. CREATIVE COMMONS MAKES NO WARRANTIES 
REGARDING THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS 
PROVIDED HEREUNDER, AND DISCLAIMS LIABILITY FOR DAMAGES RESULTING FROM 
THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS PROVIDED 
HEREUNDER. 

 
Statement of Purpose 

 
The laws of most jurisdictions throughout the world automatically confer 
exclusive Copyright and Related Rights (defined below) upon the creator 
and subsequent owner(s) (each and all, an "owner") of an original work of 
authorship and/or a database (each, a "Work"). 

 
Certain owners wish to permanently relinquish those rights to a Work for 
the purpose of contributing to a commons of creative, cultural and 
scientific works ("Commons") that the public can reliably and without fear 
of later claims of infringement build upon, modify, incorporate in other 
works, reuse and redistribute as freely as possible in any form whatsoever 
and for any purposes, including without limitation commercial purposes. 
These owners may contribute to the Commons to promote the ideal of a free 
culture and the further production of creative, cultural and scientific 
works, or to gain reputation or greater distribution for their Work in 
part through the use and efforts of others. 

 
For these and/or other purposes and motivations, and without any 
expectation of additional consideration or compensation, the person 
associating CC0 with a Work (the "Affirmer"), to the extent that he or she 
is an owner of Copyright and Related Rights in the Work, voluntarily 
elects to apply CC0 to the Work and publicly distribute the Work under its 
terms, with knowledge of his or her Copyright and Related Rights in the 
Work and the meaning and intended legal effect of CC0 on those rights. 

 
1. Copyright and Related Rights. A Work made available under CC0 may be 
protected by copyright and related or neighboring rights ("Copyright and 
Related Rights"). Copyright and Related Rights include, but are not 
limited to, the following: 

 
i. the right to reproduce, adapt, distribute, perform, display, 
communicate, and translate a Work; 
ii. moral rights retained by the original author(s) and/or performer(s); 
iii. publicity and privacy rights pertaining to a person's image or 
likeness depicted in a Work; 
iv. rights protecting against unfair competition in regards to a Work, 
subject to the limitations in paragraph 4(a), below; 
v. rights protecting the extraction, dissemination, use and reuse of data 
in a Work; 
vi. database rights (such as those arising under Directive 96/9/EC of the 
European Parliament and of the Council of 11 March 1996 on the legal 
protection of databases, and under any national implementation 
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thereof, including any amended or successor version of such 
directive); and 
vii. other similar, equivalent or corresponding rights throughout the 
world based on applicable law or treaty, and any national 
implementations thereof. 

 
2. Waiver. To the greatest extent permitted by, but not in contravention 
of, applicable law, Affirmer hereby overtly, fully, permanently, 
irrevocably and unconditionally waives, abandons, and surrenders all of 
Affirmer's Copyright and Related Rights and associated claims and causes 
of action, whether now known or unknown (including existing as well as 
future claims and causes of action), in the Work (i) in all territories 
worldwide, (ii) for the maximum duration provided by applicable law or 
treaty (including future time extensions), (iii) in any current or future 
medium and for any number of copies, and (iv) for any purpose whatsoever, 
including without limitation commercial, advertising or promotional 
purposes (the "Waiver"). Affirmer makes the Waiver for the benefit of each 
member of the public at large and to the detriment of Affirmer's heirs and 
successors, fully intending that such Waiver shall not be subject to 
revocation, rescission, cancellation, termination, or any other legal or 
equitable action to disrupt the quiet enjoyment of the Work by the public 
as contemplated by Affirmer's express Statement of Purpose. 

 
3. Public License Fallback. Should any part of the Waiver for any reason 
be judged legally invalid or ineffective under applicable law, then the 
Waiver shall be preserved to the maximum extent permitted taking into 
account Affirmer's express Statement of Purpose. In addition, to the 
extent the Waiver is so judged Affirmer hereby grants to each affected 
person a royalty-free, non transferable, non sublicensable, non exclusive, 
irrevocable and unconditional license to exercise Affirmer's Copyright and 
Related Rights in the Work (i) in all territories worldwide, (ii) for the 
maximum duration provided by applicable law or treaty (including future 
time extensions), (iii) in any current or future medium and for any number 
of copies, and (iv) for any purpose whatsoever, including without 
limitation commercial, advertising or promotional purposes (the 
"License"). The License shall be deemed effective as of the date CC0 was 
applied by Affirmer to the Work. Should any part of the License for any 
reason be judged legally invalid or ineffective under applicable law, such 
partial invalidity or ineffectiveness shall not invalidate the remainder 
of the License, and in such case Affirmer hereby affirms that he or she 
will not (i) exercise any of his or her remaining Copyright and Related 
Rights in the Work or (ii) assert any associated claims and causes of 
action with respect to the Work, in either case contrary to Affirmer's 
express Statement of Purpose. 

 
4. Limitations and Disclaimers. 

 
a. No trademark or patent rights held by Affirmer are waived, abandoned, 
surrendered, licensed or otherwise affected by this document. 
b. Affirmer 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, merchantability, fitness for a particular purpose, non 
infringement, or the absence of latent or other defects, accuracy, or 
the present or absence of errors, whether or not discoverable, all to 
the greatest extent permissible under applicable law. 
c. Affirmer disclaims responsibility for clearing rights of other persons 
that may apply to the Work or any use thereof, including without 
limitation any person's Copyright and Related Rights in the Work. 
Further, Affirmer disclaims responsibility for obtaining any necessary 
consents, permissions or other rights required for any use of the 
Work. 
d. Affirmer understands and acknowledges that Creative Commons is not a 
party to this document and has no duty or obligation with respect to 
this CC0 or use of the Work. 
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2.49 THIRDPARTYLICENSEREADME. (49) 
THIRD-PARTY SOFTWARE NOTICES AND INFORMATION 
Do Not Translate or Localize 

 
C++ REST SDK incorporates third party material from the projects listed below. The 

original copyright notice and the license under which Microsoft received such third 

party material are set forth below. Microsoft reserves all other rights not expressly 

granted, whether by implication, estoppel or otherwise. 

 
1. Websocket++ (http://www.zaphoyd.com/websocketpp/) 

 
%% Websocket++ NOTICES, INFORMATION, AND LICENSE BEGIN HERE 
========================================= 
Main Library: 

 
Copyright (c) 2014, Peter Thorson. All rights reserved. 

 
Redistribution and use in source and binary forms, with or without 
modification, are permitted provided that the following conditions are met: 
* Redistributions of source code must retain the above copyright 
notice, this list of conditions and the following disclaimer. 
* 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. 
* Neither the name of the WebSocket++ Project 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 PETER THORSON 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. 

 
Bundled Libraries: 

 
****** Base 64 Library (base64/base64.hpp) ****** 
base64.hpp is a repackaging of the base64.cpp and base64.h files into a 
single header suitable for use as a header only library. This conversion was 
done by Peter Thorson (webmaster@zaphoyd.com) in 2012. All modifications to 
the code are redistributed under the same license as the original, which is 
listed below. 

 
base64.cpp and base64.h 

 
Copyright (C) 2004-2008 René Nyffenegger 

 
This source code is provided 'as-is', without any express or implied 
warranty. In no event will the author 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 source code must not be misrepresented; you must not 
claim that you wrote the original source code. If you use this source code 
in a product, an acknowledgment in the product documentation would be 
appreciated but is not required. 
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2. Altered source versions must be plainly marked as such, and must not be 
misrepresented as being the original source code. 

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

 
René Nyffenegger rene.nyffenegger@adp-gmbh.ch 

 
****** SHA1 Library (sha1/sha1.hpp) ****** 
sha1.hpp is a repackaging of the sha1.cpp and sha1.h files from the shallsha1 
library (http://code.google.com/p/smallsha1/) into a single header suitable for 
use as a header only library. This conversion was done by Peter Thorson 
(webmaster@zaphoyd.com) in 2013. All modifications to the code are redistributed 
under the same license as the original, which is listed below. 

 
Copyright (c) 2011, Micael Hildenborg 
All rights reserved. 

 
Redistribution and use in source and binary forms, with or without 
modification, are permitted provided that the following conditions are met: 
* Redistributions of source code must retain the above copyright 
notice, this list of conditions and the following disclaimer. 
* 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. 
* Neither the name of Micael Hildenborg 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 Micael Hildenborg ''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 Micael Hildenborg 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. 

 
****** MD5 Library (common/md5.hpp) ****** 
md5.hpp is a reformulation of the md5.h and md5.c code from 
http://www.opensource.apple.com/source/cups/cups-59/cups/md5.c to allow it to 
function as a component of a header only library. This conversion was done by 
Peter Thorson (webmaster@zaphoyd.com) in 2012 for the WebSocket++ project. The 
changes are released under the same license as the original (listed below) 

 
Copyright (C) 1999, 2002 Aladdin Enterprises.  All rights reserved. 

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

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

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

 
****** UTF8 Validation logic (utf8_validation.hpp) ****** 
utf8_validation.hpp is adapted from code originally written by Bjoern Hoehrmann 
<bjoern@hoehrmann.de>. See http://bjoern.hoehrmann.de/utf-8/decoder/dfa/ for 
details. 

 
The original license: 

 
Copyright (c) 2008-2009 Bjoern Hoehrmann <bjoern@hoehrmann.de> 

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

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

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

2.50 MS-PL (50) 
Microsoft Public License (Ms-PL) 

 
This license governs use of the accompanying software. If you use the software, you 

accept this license. If you do not accept the license, do not use the software. 

 
1. Definitions 

 
The terms "reproduce," "reproduction," "derivative works," and "distribution" have the 

same meaning here as under U.S. copyright law. A "contribution" is the original 

software, or any additions or changes to the software. A "contributor" is any person 

that distributes its contribution under this license. "Licensed patents" are a 

contributor's patent claims that read directly on its contribution. 

 
2. Grant of Rights 

 
(A) Copyright Grant- Subject to the terms of this license, including the license 

conditions and limitations in section 3, each contributor grants you a non-exclusive, 

worldwide, royalty-free copyright license to reproduce its contribution, prepare 

derivative works of its contribution, and distribute its contribution or any 

derivative works that you create. 

 
(B) Patent Grant- Subject to the terms of this license, including the license 

conditions and limitations in section 3, each contributor grants you a non-exclusive, 

worldwide, royalty-free license under its licensed patents to make, have made, use, 

sell, offer for sale, import, and/or otherwise dispose of its contribution in the 

software or derivative works of the contribution in the software. 

 
3. Conditions and Limitations 
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(A) No Trademark License- This license does not grant you rights to use any 

contributors' name, logo, or trademarks. 

 
(B) If you bring a patent claim against any contributor over patents that you claim 

are infringed by the software, your patent license from such contributor to the 

software ends automatically. 

 
(C) If you distribute any portion of the software, you must retain all copyright, 

patent, trademark, and attribution notices that are present in the software. 

 
(D) If you distribute any portion of the software in source code form, you may do so 

only under this license by including a complete copy of this license with your 

distribution. If you distribute any portion of the software in compiled or object code 

form, you may only do so under a license that complies with this license. 

 
(E) The software is licensed "as-is." You bear the risk of using it. The contributors 

give no express warranties, guarantees, or conditions. You may have additional 

consumer rights under your local laws which this license cannot change. To the extent 

permitted under your local laws, the contributors exclude the implied warranties of 

merchantability, fitness for a particular purpose and non-infringement. 

 


