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MySQL Connector/C Developer Guide

Abstract

        This manual describes how to install, configure, and develop
        database applications using MySQL Connector/C, the C interface
        for communicating with MySQL servers.
      

        For notes detailing the changes in each release of Connector/C,
        see MySQL
        Connector/C Release Notes.
      

        Document generated on:

        2014-07-25



        (revision: 39421)
      






Preface and Legal Notices




      This manual describes how to build and test MySQL Connector/C, the
      C interface for communicating with MySQL servers.
    
Legal Notices




    Copyright © 2009, 2014, Oracle and/or its affiliates. All
    rights reserved.
  

    This software and related documentation are provided under a license
    agreement containing restrictions on use and disclosure and are
    protected by intellectual property laws. Except as expressly
    permitted in your license agreement or allowed by law, you may not
    use, copy, reproduce, translate, broadcast, modify, license,
    transmit, distribute, exhibit, perform, publish, or display any
    part, in any form, or by any means. Reverse engineering,
    disassembly, or decompilation of this software, unless required by
    law for interoperability, is prohibited.
  

    The information contained herein is subject to change without notice
    and is not warranted to be error-free. If you find any errors,
    please report them to us in writing.
  

    If this software or related documentation is delivered to the U.S.
    Government or anyone licensing it on behalf of the U.S. Government,
    the following notice is applicable:
  

    U.S. GOVERNMENT RIGHTS Programs, software, databases, and related
    documentation and technical data delivered to U.S. Government
    customers are "commercial computer software" or "commercial
    technical data" pursuant to the applicable Federal Acquisition
    Regulation and agency-specific supplemental regulations. As such,
    the use, duplication, disclosure, modification, and adaptation shall
    be subject to the restrictions and license terms set forth in the
    applicable Government contract, and, to the extent applicable by the
    terms of the Government contract, the additional rights set forth in
    FAR 52.227-19, Commercial Computer Software License (December 2007).
    Oracle USA, Inc., 500 Oracle Parkway, Redwood City, CA 94065.
  

    This software is developed for general use in a variety of
    information management applications. It is not developed or intended
    for use in any inherently dangerous applications, including
    applications which may create a risk of personal injury. If you use
    this software in dangerous applications, then you shall be
    responsible to take all appropriate fail-safe, backup, redundancy,
    and other measures to ensure the safe use of this software. Oracle
    Corporation and its affiliates disclaim any liability for any
    damages caused by use of this software in dangerous applications.
  

    Oracle is a registered trademark of Oracle Corporation and/or its
    affiliates. MySQL is a trademark of Oracle Corporation and/or its
    affiliates, and shall not be used without Oracle's express written
    authorization. Other names may be trademarks of their respective
    owners.
  

    This software and documentation may provide access to or information
    on content, products, and services from third parties. Oracle
    Corporation and its affiliates are not responsible for and expressly
    disclaim all warranties of any kind with respect to third-party
    content, products, and services. Oracle Corporation and its
    affiliates will not be responsible for any loss, costs, or damages
    incurred due to your access to or use of third-party content,
    products, or services.
  

    This documentation is in prerelease status and is intended for
    demonstration and preliminary use only. It may not be specific to
    the hardware on which you are using the software. Oracle Corporation
    and its affiliates are not responsible for and expressly disclaim
    all warranties of any kind with respect to this documentation and
    will not be responsible for any loss, costs, or damages incurred due
    to the use of this documentation.
  

    The information contained in this document is for informational
    sharing purposes only and should be considered in your capacity as a
    customer advisory board member or pursuant to your beta trial
    agreement only. It is not a commitment to deliver any material,
    code, or functionality, and should not be relied upon in making
    purchasing decisions. The development, release, and timing of any
    features or functionality described in this document remains at the
    sole discretion of Oracle.
  

    This document in any form, software or printed matter, contains
    proprietary information that is the exclusive property of Oracle.
    Your access to and use of this material is subject to the terms and
    conditions of your Oracle Software License and Service Agreement,
    which has been executed and with which you agree to comply. This
    document and information contained herein may not be disclosed,
    copied, reproduced, or distributed to anyone outside Oracle without
    prior written consent of Oracle or as specifically provided below.
    This document is not part of your license agreement nor can it be
    incorporated into any contractual agreement with Oracle or its
    subsidiaries or affiliates.
  

    This documentation is NOT distributed under a GPL license. Use of
    this documentation is subject to the following terms:
  

    You may create a printed copy of this documentation solely for your
    own personal use. Conversion to other formats is allowed as long as
    the actual content is not altered or edited in any way. You shall
    not publish or distribute this documentation in any form or on any
    media, except if you distribute the documentation in a manner
    similar to how Oracle disseminates it (that is, electronically for
    download on a Web site with the software) or on a CD-ROM or similar
    medium, provided however that the documentation is disseminated
    together with the software on the same medium. Any other use, such
    as any dissemination of printed copies or use of this documentation,
    in whole or in part, in another publication, requires the prior
    written consent from an authorized representative of Oracle. Oracle
    and/or its affiliates reserve any and all rights to this
    documentation not expressly granted above.
  

    For more information on the terms of this license, or for details on
    how the MySQL documentation is built and produced, please visit
    MySQL Contact &
    Questions.
  

    For help with using MySQL, please visit either the
    MySQL Forums or
    MySQL Mailing Lists
    where you can discuss your issues with other MySQL users.
  

    For additional documentation on MySQL products, including
    translations of the documentation into other languages, and
    downloadable versions in variety of formats, including HTML and PDF
    formats, see the MySQL
    Documentation Library.
  


Chapter 1. Introduction to MySQL Connector/C




      MySQL Connector/C is a client library that implements the C API for
      client/server communication. It is a standalone replacement for
      the MySQL client library shipped with MySQL Server distributions.
      See MySQL C API Implementations.
    

      Reasons to use MySQL Connector/C:
    
	
          If you need only the client library, MySQL Connector/C provides everything
          required. There is no need to compile or install the MySQL
          Server package, which is much larger.
        

	
          MySQL Connector/C does not rely on the MySQL Server release cycle. Bug
          fixes and new features can be distributed independently of
          MySQL Server releases.
        




      For documentation of the C API implemented by MySQL Connector/C, see
      MySQL C API.
    

      For notes detailing the changes in each release of MySQL Connector/C, see
      MySQL Connector/C
      Release Notes.
    

      The following discussion covers these topics:
    
	
          MySQL Connector/C versions and supported platforms
        

	
          MySQL Connector/C distribution contents
        

	
          Obtaining and installing MySQL Connector/C
        

	
          Building client programs that use MySQL Connector/C
        




Chapter 2. MySQL Connector/C Versions




      These versions of MySQL Connector/C are available:
    
	
          MySQL Connector/C 6.1: Based on the C API parts of current MySQL sources
          and kept up to date with those sources.
        

	
          MySQL Connector/C 6.0: Created originally from a branch of the MySQL source
          tree, but now out of date with respect to C API changes in
          that tree.
        




      Consequently, MySQL Connector/C 6.1 is preferred over 6.0. MySQL Connector/C 6.1 provides
      these features not present in 6.0:
    
	
          Support for the pluggable authentication framework that
          enables implementation of authentication methods as plugins.
          This framework can be used for MySQL native authentication as
          well as external authentication methods. See
          Pluggable Authentication.
        

	
          Client-side support for the SHA-256, PAM, and Windows native
          authentication plugins. See
          The SHA-256 Authentication Plugin,
          The PAM Authentication Plugin, and
          The Windows Native Authentication Plugin.
        

          The older MySQL Connector/C 6.0 can connect only to accounts that use
          native MySQL passwords. If a client program attempts to
          connect to an account that requires a different authentication
          method, an “Access denied for user” error occurs.
        

	
          Support for connecting to accounts that have expired
          passwords. See
          Password Expiration and Sandbox Mode.
        

	
          Support for prepared CALL
          statements. This enables client programs to handle stored
          procedures that produce multiple result sets and to obtain the
          final value of OUT and
          INOUT procedure parameters. See
          C API Support for Prepared CALL Statements.
        

	
          Support for connecting over IPv6. See
          IPv6 Support.
        

	
          Support for binding client programs to a specific IP address
          at connect time. See mysql_options().
        

	
          Support for specifying connection attributes to pass to the
          server at connect time. See mysql_options(),
          and mysql_options4().
        




Chapter 3. MySQL Connector/C Supported Platforms




      The following tables indicate the platforms on which MySQL Connector/C has been
      tested.
    
Table 3.1. Supported Platforms for MySQL Connector/C 6.1
	Platform	Versions
	Windows	Windows Vista, Server 2008, Server 2012, 7, 8
	Linux	Oracle and RHEL 5, 6; SuSE LES 11; CentOS 5, 6; Fedora 15, 16; OpenSuSE
              12.1; Debian 6; Ubuntu 12.04; generic glibc
              2.5-based Linux systems
	Solaris	10, 11
	Mac OS X	10.6, 10.7
	FreeBSD	9



Table 3.2. Supported Platforms for MySQL Connector/C 6.0.2
	Platform	Versions
	Windows	Windows 2000, XP, Vista, Server 2003, Server 2008
	Linux	RHEL 4, 5; SuSE LES 9, 10; generic glibc 2-based
              Linux systems
	Solaris	8, 9, 10
	Mac OS X	10.4, 10.5
	FreeBSD	6, 7
	HP-UX	11.11, 11.23, 11.31
	IBM AIX	5.3




Chapter 4. MySQL Connector/C Distribution Contents




      MySQL Connector/C 6.1 distributions contain the header, library, and utility
      files necessary to build MySQL client applications that
      communicate with MySQL Server using the C API.
    

      Distributions are available in binary and source formats. A binary
      distribution contains the header, library, and utility components
      discussed following, compiled and ready for use in writing client
      programs. A source distribution contains the source files required
      to produce the same headers, libraries, and utilities included in
      a binary distribution, but you compile them yourself.
    

      MySQL Connector/C distributions include these components:
    
	
          A set of .h header files that C
          applications include at compile time. These files are located
          in the include directory.
        

	
          Static and dynamic libraries that C applications link to at
          link time. These libraries are located in the
          lib directory. The library names depend
          on the library type and platform for which a distribution is
          built:
        
	
              On Unix (and Unix-like) sytems, the static library is
              libmysqlclient.a. The dynamic library
              is libmysqlclient.so on most Unix
              systems and libmysqlclient.dylib on
              Mac OS X.
            

	
              On Windows, the static library is
              mysqlclient.lib and the dynamic
              library is libmysql.dll. Windows
              distributions also include
              libmysql.lib, a static import library
              needed for using the dynamic library.
            

              Windows distributions also include a set of debug
              libraries. These have the same names as the nondebug
              libraries, but are located in the
              lib/debug library.
            




	
          Utilities. MySQL Connector/C 6.1 includes the following utilities, located
          in the bin directory. They are the same
          as in MySQL Server distributions:
        
	
              mysql_config displays flags needed to
              compile C applications to use MySQL Connector/C. This utility is a
              shell script and is included only for Unix systems. See
              mysql_config — Display Options for Compiling Clients.
            

	
              my_print_defaults displays the options
              that are present in option groups within option files. See
              my_print_defaults — Display Options from Option Files.
            

	
              perror displays error messages
              corresponding to error codes. See
              perror — Explain Error Codes.
            







      MySQL Connector/C 6.0 distributions are similar to 6.1 distributions, with
      these exceptions:
    
	
          Debug libraries, my_print_defaults, and
          perror are not included.
        

	
          mysql_config is an executable program that
          is available on all platforms. However, this version of
          mysql_config is more limited than the shell
          script version in the types of information it can display.
        




Chapter 5. Installing MySQL Connector/C
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      MySQL Connector/C Distributions are available in binary and source formats.
      Binary distributions are available in native format for many
      platforms, such as RPM packages for Linux, DMG packages for Mac OS
      X, and PKG packages for Solaris. Distributions are also available
      in more generic formats such as Zip archives or compressed
      tar files.
    

      To obtain a distribution, visit
      MySQL Connector/C
      downloads. For a list of supported platforms, see
      Chapter 3, MySQL Connector/C Supported Platforms.
    

      After installing MySQL Connector/C, you may need to take additional steps to
      enable your compiler or linker to find the C API header files and
      libraries. See Section 5.3, “Postinstallation Steps”.
    
5.1. Installing MySQL Connector/C from a Binary Distribution




        Installers in native package formats are available for many Unix
        and Unix-like systems, and for Windows. Alternatively, you can
        install using a distribution in a more generic format such as a
        Zip archive or compressed tar file.
      

        You may need to have root or administrator
        privileges to perform the installation operation.
      
Installing MySQL Connector/C on Unix Using Compressed tar Files

        On Unix and Unix-like systems, a generic MySQL Connector/C binary
        distribution is packaged as a compressed tar
        file, denoted here as
        PACKAGE.tar.gz.
        To install a distribution file, unpack it in the intended
        installation directory using this command:
      

shell> tar zxvf PACKAGE.tar.gz

Installing MySQL Connector/C on Microsoft Windows

        Windows users can choose between two binary packaging formats:
      
	
            Windows MSI Installer (.msi file): To
            use the MSI Installer, launch it and follow the prompts in
            the screens it presents to install MySQL Connector/C in the location of
            your choosing.
          

	
            Zip archive without installer (.zip
            file): To use a Zip archive, unpack it in the intended
            installation directory using WinZip or
            another tool that can read .zip files.
          



Installing MySQL Connector/C on Mac OS X Using DMG Packages

        A Mac OS X native package installer is provided as a DMG (disk
        image) file. To install a DMG package, double-click the image
        file, then follow the prompts.
      

        By default, the DMG package installs MySQL Connector/C under
        /usr/local, into a dedicated directory that
        does not conflict with the one used by MySQL Server DMG
        packages.
      
Installing MySQL Connector/C on Linux Using RPM Packages

        There are two Linux RPM packages for MySQL Connector/C. Install one or both,
        depending on the capabilities you require:
      
	
            The shared RPM contains the shared client
            library. Install this RPM if you intend to compile or run C
            API applications that depend on the shared client library.
          

	
            The devel RPM contains the header files
            and the static client library. Install this RPM if you
            intend to compile C API applications.
          




        RPM packages for MySQL Connector/C do not include the
        perror or
        my_print_defaults utilities.
      

        A Linux RPM package is provided as a file with an
        .rpm suffix, denoted here as
        PACKAGE.rpm. To
        install a given RPM package, use this command:
      

shell> rpm -i PACKAGE.rpm


        RPM provides a feature to verify the integrity and authenticity
        of packages before installing them. To learn more about this
        feature, see Verifying Package Integrity Using MD5 Checksums or GnuPG.
      
Installing MySQL Connector/C on Solaris Using PKG Packages

        A Solaris PKG package is provided as a file with a
        .pkg.gz suffix, denoted here as
        PACKAGE.pkg.gz.
        To install a PKG package, uncompress it:
      

shell> gunzip PACKAGE.pkg.gz


        Uncompressing
        PACKAGE.pkg.gz
        produces
        PACKAGE.pkg.
        Then use pkgadd and follow the onscreen
        prompts:
      

shell> pkgadd -d PACKAGE.pkg


        By default, the PKG package installs MySQL Connector/C under the root path
        /opt/mysql, into a dedicated directory that
        does not conflict with the one used by MySQL Server PKG
        packages. You can change only the installation root path using
        pkgadd, which can be used to install MySQL in
        a different Solaris zone. If you need to install in a specific
        directory, use a binary tar file
        distribution.
      


5.2. Installing MySQL Connector/C from Source




        A MySQL Connector/C source distribution is packaged as a compressed
        tar file, Zip archive, or RPM package,
        denoted here as
        PACKAGE.tar.gz,
        PACKAGE.zip, or.
        PACKAGE.src.rpm.
        A source distribution in tar file or Zip
        archive format can be used on any supported platform listed in
        Chapter 3, MySQL Connector/C Supported Platforms. An RPM package source
        distribution is intended for RPM-based systems such as Linux.
      

        To install a compressed tar file, use this
        command in the intended installation directory:
      

shell> tar zxvf PACKAGE.tar.gz


        After unpacking the distribution, build it using the appropriate
        instructions for your platform later in this section.
      

        To unpack a Zip archive, use WinZip or
        another tool that can read .zip files.
        After unpacking the distribution, build it using the appropriate
        instructions for your platform later in this section.
      

        To install an RPM package, use this command to create binary RPM
        packages that you can install. If you do not have
        rpmbuild, use rpm instead.
      

shell> rpmbuild --rebuild --clean PACKAGE.src.rpm


        The command should produce binary shared and
        devel RPM packages and indicate where it
        placed them. You can install these packages using the
        instructions in
        Section 5.1, “Installing MySQL Connector/C from a Binary Distribution”.
      
Building MySQL Connector/C on Unix from Source

        If the native compiler toolset for the target platform is
        available (for example, SunStudio for Solaris), you can use that
        for compilation. Alternatively, the GNU toolset can be used on
        all platforms.
      

        You also need CMake 2.6 or newer, which is
        available from
        cmake.org.
      

        To build and install the source distribution, use the following
        procedure:
      
	
            Change location to the top-level directory of the source
            distribution.
          

	
            Generate the Makefile:
          

shell> cmake -G "Unix Makefiles"


            Or, for a Debug build:
          

shell> cmake -G "Unix Makefiles" -DCMAKE_BUILD_TYPE=Debug


            By default, the installation location for MySQL Connector/C is
            /usr/local/mysql. To change this
            location, use the CMAKE_INSTALL_PREFIX
            option to specify a different directory when generating the
            Makefile. For example:
          

shell> cmake -G "Unix Makefiles" -DCMAKE_INSTALL_PREFIX=/opt/local/mysql


            For other CMake options that you might
            find useful, see
            Other MySQL Connector/C Build
            Options.
          

	
            Build the project:
          

shell> make


	
            As root, install the MySQL Connector/C headers,
            libraries, and utilities:
          

root-shell> make install




Building MySQL Connector/C on Microsoft Windows from Source

        MySQL Connector/C can be built on several versions of Microsoft Windows,
        listed in Chapter 3, MySQL Connector/C Supported Platforms.
      

        Microsoft Visual Studio 8 or 9 is recommended. The Express
        Edition of Visual Studio and other compilers might work, but are
        untested.
      

        You also need CMake 2.6 or newer, which is
        available from
        cmake.org.
      

        To build and install the source distribution, use the following
        procedure:
      
	
            Set the environment variables for the Visual Studio
            toolchain. Visual Studio includes a batch file to set these
            for you, and installs a shortcut in the
            Start menu to open a command prompt
            with these variables set.
          

	
            Change location to the top-level directory of the source
            distribution.
          

	
            Generate the Makefile by entering the
            following command in a command-prompt window:
          

shell> cmake -G "Visual Studio 9 2008"


            For other CMake options that you might
            find useful, see
            Other MySQL Connector/C Build
            Options.
          

            The result of the cmake command is a
            project (solution) file, libmysql.sln,
            that you can open with Visual Studio. Alternatively, build
            from the command line with either of these commands:
          

shell> devenv.com libmysql.sln /build Release


shell> devenv.com libmysql.sln /build RelWithDebInfo


            For other versions of Visual Studio or for an
            nmake-based build, use the following
            command to check which generators can be specified with the
            -G option:
          

shell> cmake --help


            To compile a Debug build, you must set the
            CMake build type so the correct external
            library versions are used, then compile using the
            Debug solution configuration:
          

shell> cmake -G "Visual Studio 9 2008" -DCMAKE_BUILD_TYPE=Debug
shell> devenv.com libmysql.sln /build Debug


            A normal build builds the C API libraries for the
            lib directory. A Debug build
            additionally builds debug libraries for the
            lib/debug directory. You must use the
            debug libraries to compile clients built using the debug C
            runtime.
          

	
            Use the install operation provided by your development
            environment to install the MySQL Connector/C headers, libraries, and
            utilities. You can also use this CMake
            command:
          

shell> cmake --build . --target INSTALL --config RelWithDebInfo




Other MySQL Connector/C Build Options

        The following tables show other options that can be used when
        building MySQL Connector/C from source.
      
Table 5.1. Build Options for MySQL Connector/C 6.1
	Build Option	Description
	-DWITH_SSL=system	Enable dynamic linking to the system OpenSSL library.
	-DWITH_ZLIB=system	Enable dynamic linking to the system Zlib library.



Table 5.2. Build Options for MySQL Connector/C 6.0
	Build Option	Description
	-DWITH_OPENSSL=1	Enable dynamic linking to the system OpenSSL library.
	-DWITH_EXTERNAL_ZLIB=1	Enable dynamic linking to the system Zlib library.




5.3. Postinstallation Steps




        MySQL Connector/C binary .tar.gz and
        .zip packages unpack into a directory with
        a name such as
        mysql-connector-c-6.1.0-linux-rhel5-x86-64bit.
        If you want to work with a simpler name, rename the directory.
        On Unix, an alternative is to create a symbolic link with a
        simpler name:
      

shell> ln -s mysql-connector-c-6.1.0-linux-rhel5-x86-64bit connector-c


        When you build C applications that use MySQL Connector/C, if the compiler or
        linker have trouble finding the MySQL Connector/C header files or libraries,
        you may need to adjust your development tools or runtime
        environment. See Building C API Client Programs, and
        Running C API Client Programs.
      

5.4. Testing MySQL Connector/C




        If you build MySQL Connector/C from source, you can use the instructions in
        this section to test it. The details of the test procedure
        depend on your MySQL Connector/C version, except that a running MySQL server
        instance must be available regardless of version.
      

        To test MySQL Connector/C 6.1:
      

        Use the mysql_client_test utility in the
        tests directory. For information about the
        MySQL Test Framework, see the manual available at
        http://dev.mysql.com/doc/mysqltest/2.0/en/.
      

        To test MySQL Connector/C 6.0:
      

        Use the ctest command. Before you run the
        test suite, specify the following environment variables:
      
	
            MYSQL_TEST_HOST: The host where the MySQL
            server is running (default localhost)
          

	
            MYSQL_TEST_USER: The user name of the
            MySQL account to use
          

	
            MYSQL_TEST_PASSWD: The password of the
            MySQL account to use
          

	
            MYSQL_TEST_PORT: The TCP/IP port to
            connect to
          

	
            MYSQL_TEST_SOCKET: The socket file to
            connect to
          

	
            MYSQL_TEST_DB: The default database to
            use (default test)
          




        To run the test suite, execute ctest from the
        command line:
      

shell> ctest


Chapter 6. Building MySQL Connector/C Applications




      To build C applications that use MySQL Connector/C, the connector must be
      installed. If you need to do that first, see
      Chapter 5, Installing MySQL Connector/C.
    

      For instructions on building MySQL Connector/C applications, see
      Building C API Client Programs. To enable your compiler
      to find the header and library files under the directory where you
      installed MySQL Connector/C, specify the appropriate compile-time options, as
      indicated in that section.
    

      For binary distributions, the docs/INFO_BIN
      file contains information about the build environment used to
      compile MySQL Connector/C. This may help you select compatible tools for
      compiling client applications.
    

Appendix A. Licenses for Third-Party Components
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A.1. dtoa.c License




    The following software may be included in this product:
  

    dtoa.c
  

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for 
any purpose without fee is hereby granted, provided that this entire 
notice is included in all copies of any software which is or includes 
a copy or modification of this software and in all copies of the 
supporting documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR 
IMPLIED WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT 
MAKES ANY REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE 
MERCHANTABILITY OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR 
PURPOSE.



A.2. Fred Fish's Dbug Library License




    The following software may be included in this product:
  

    Fred Fish's Dbug Library
  

                                N O T I C E                           



                   Copyright Abandoned, 1987, Fred Fish               



     This previously copyrighted work has been placed into the  public

     domain  by  the  author  and  may be freely used for any purpose,

     private or commercial.                                           



     Because of the number of inquiries I was receiving about the  use

     of this product in commercially developed works I have decided to

     simply make it public domain to further its unrestricted use.   I

     specifically  would  be  most happy to see this material become a

     part of the standard Unix distributions by AT&T and the  Berkeley

     Computer  Science  Research Group, and a standard part of the GNU

     system from the Free Software Foundation.                        



     I would appreciate it, as a courtesy, if this notice is  left  in

     all copies and derivative works.  Thank you.                     



     The author makes no warranty of any kind  with  respect  to  this

     product  and  explicitly disclaims any implied warranties of mer-

     chantability or fitness for any particular purpose.         

The dbug_analyze.c file is subject to the following notice:

     Copyright June 1987, Binayak Banerjee
     All rights reserved.

     This program may be freely distributed under the same terms and
     conditions as Fred Fish's Dbug package.


A.3. GNU General Public License Version 2.0, June 1991




The following applies to all products licensed under the GNU General
Public License, Version 2.0: You may not use the identified files
except in compliance with the GNU General Public License, Version
2.0 (the "License.") You may obtain a copy of the License at
http://www.gnu.org/licenses/gpl-2.0.txt. A copy of the license is
also reproduced below. 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.

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.

  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.

                    GNU GENERAL PUBLIC LICENSE
   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
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 (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 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 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 
    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.


A.4. md5 (Message-Digest Algorithm 5) License




    The following software may be included in this product:
  

md5 (Message-Digest Algorithm 5)

 This code implements the MD5 message-digest algorithm.
 The algorithm is due to Ron Rivest.  This code was
 written by Colin Plumb in 1993, no copyright is claimed.
 This code is in the public domain; do with it what you wish.

 Equivalent code is available from RSA Data Security, Inc.
 This code has been tested against that, and is equivalent,
 except that you don't need to include two pages of legalese
 with every copy.

 The code has been modified by Mikael Ronstroem to handle
 calculating a hash value of a key that is always a multiple
 of 4 bytes long. Word 0 of the calculated 4-word hash value
 is returned as the hash value.


A.5. RegEX-Spencer Library License




    The following software may be included in this product: Henry
    Spencer's Regular-Expression Library (RegEX-Spencer)
  

Copyright 1992, 1993, 1994 Henry Spencer.  All rights reserved.
This software is not subject to any license of the American Telephone
and Telegraph Company or of the Regents of the University of California.

Permission is granted to anyone to use this software for any purpose on
any computer system, and to alter it and redistribute it, 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 flaws in it.

2. The origin of this software must not be misrepresented, either by
   explicit claim or by omission.  Since few users ever read sources,
   credits must appear in the documentation.

3. Altered versions must be plainly marked as such, and must not be
   misrepresented as being the original software.  Since few users
   ever read sources, credits must appear in the documentation.

4. This notice may not be removed or altered.


A.6. RFC 3174 - US Secure Hash Algorithm 1 (SHA1) License




    The following software may be included in this product:
  

    RFC 3174 - US Secure Hash Algorithm 1 (SHA1)
  

RFC 3174 - US Secure Hash Algorithm 1 (SHA1) 

Copyright (C) The Internet Society (2001).  All Rights Reserved.

This document and translations of it may be copied and furnished to
others, and derivative works that comment on or otherwise explain it
or assist in its implementation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any
kind, provided that the above copyright notice and this paragraph are
included on all such copies and derivative works.  However, this
document itself may not be modified in any way, such as by removing
the copyright notice or references to the Internet Society or other
Internet organizations, except as needed for the purpose of
developing Internet standards in which case the procedures for
copyrights defined in the Internet Standards process must be
followed, or as required to translate it into languages other than
English.

The limited permissions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

This document and the information contained herein is provided on an
"AS IS" basis and THE INTERNET SOCIETY AND THE INTERNET ENGINEERING
TASK FORCE DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION
HEREIN WILL NOT INFRINGE ANY RIGHTS OR ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

Acknowledgement 
Funding for the RFC Editor function is currently provided by the
Internet Society.


A.7. Richard A. O'Keefe String Library License




    The following software may be included in this product:
  

    Richard A. O'Keefe String Library
  

The Richard O’Keefe String Library is subject to the following notice:

These files are in the public domain.  This includes getopt.c, which
is the work of Henry Spencer, University of Toronto Zoology, who
says of it "None of this software is derived from Bell software. I
had no access to the source for Bell's versions at the time I wrote
it.  This software is hereby explicitly placed in the public domain.
It may be used for any purpose on any machine by anyone." I would
greatly prefer it if *my* material received no military use.

The t_ctype.h file is subject to the following notice:

Copyright (C) 1998, 1999 by Pruet Boonma, all rights reserved.
Copyright (C) 1998 by Theppitak Karoonboonyanan, all rights reserved.

  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.

  Smaphan Raruenrom and Pruet Boonma makes no representations about
the suitability of this software for any purpose. It is provided
"as is" without express or implied warranty.


A.8. SHA-1 in C License




    The following software may be included in this product:
  

    SHA-1 in C
  

SHA-1 in C
By Steve Reid <steve@edmweb.com>
100% Public Domain


A.9. zlib License




    The following software may be included in this product:
  

    zlib
  

    Oracle gratefully acknowledges the contributions of Jean-loup Gailly
    and Mark Adler in creating the zlib general purpose compression
    library which is used in this product.
  

zlib.h -- interface of the 'zlib' general purpose compression library
Copyright (C) 1995-2004 Jean-loup Gailly and Mark Adler

zlib.h -- interface of the 'zlib' general purpose compression library
version 1.2.3, July 18th, 2005
Copyright (C) 1995-2005 Jean-loup Gailly and Mark Adler

zlib.h -- interface of the 'zlib' general purpose compression library
version 1.2.5, April 19th, 2010
Copyright (C) 1995-2010 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied warranty.
In no event will the authors be held liable for any damages arising from the
use of this software. Permission is granted to anyone to use this software
for any purpose,including commercial applications, and to alter it and
redistribute it freely, subject to the following restrictions:

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

Jean-loup Gailly jloup@gzip.org
Mark Adler madler@alumni.caltech.edu 


