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Preface and Legal Notice

This manual describes MySQL Connector/C++, the C++ interface for communicating with MySQL servers.

Legal Notices
Copyright © 1997, 2012, 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 pro-
hibited.

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 usin 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. Govern-
ment 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 devel oped for general use in avariety of information management applications. It is not developed or intended for use
in any inherently dangerous applications, including applications which may create arisk 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.

Oracleis aregistered trademark of Oracle Corporation and/or its affiliates. MySQL is atrademark of Oracle Corporation and/or its affil-
iates, 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 document in any form, software or printed matter, contains proprietary information that is the exclusive property of Oracle. Y our
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 doc-
ument 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:

Y ou may create a printed copy of this documentation solely for your own personal use. Conversion to other formatsis allowed as long
asthe actual content is not altered or edited in any way. Y ou 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 aWeb site with the software) or on a CD-ROM or similar medium, provided however that the documentation is disseminated togeth-
er 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 additional licensing information, including licenses for third-party libraries used by MySQL products, see Preface and Legal Notice.

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

iv


http://dev.mysql.com/contact/
http://forums.mysql.com
http://lists.mysql.com

Preface and Legal Notice

other MySQL users.

For additional documentation on MySQL products, including translations of the documentation into other languages, and downloadable
versionsin variety of formats, including HTML and PDF formats, see the MySQL Documentation Library.
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Chapter 1. MySQL Connector/C++

MySQL Connector/C++ isaMySQL database connector for C++.

The MySQL Connector/C++ is licensed under the terms of the GPL, like most MySQL Connectors. There are special exceptionsto the
terms and conditions of the GPL asit is applied to this software, see FLOSS License Exception. If you need anon-GPL license for com-
mercial distribution please contact us.

The MySQL Connector/C++ is compatible with the JDBC 4.0 API. However, MySQL Connector/C++ does not implement all of the
JDBC 4.0 API. The MySQL Connector/C++ current version features the following classes:

e Connection

« Dat abaseMet aDat a

e Driver

e PreparedSt at enent

¢ Result Set

¢ Result Set Met abDat a

e Savepoi nt

« Statenent

The JDBC 4.0 API defines approximately 450 methods for the above mentioned classes. MySQL Connector/C++ implements around
80% of these and makes them available in the current release.

The release has been successfully compiled and tested on the following platforms:

AlIX

+ 5.2 (PPC32, PPC64)
« 5.3 (PPC32, PPC64)

FreeBSD

«  6.0(x86,x86_64)

HPUX

« 11.11 (PA-RISC 32hit, PA-RISC 64bit)
Linux

+  Debian 3.1 (PPC32, x86)
. FC4(x86)

« RHEL 3 (ia64, x86, x86_64)
« RHEL 4 (ia64, x86, x86_64)

« RHEL 5 (iab4, x86, x86_64)
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« SLESO (ia64, x86, x86_64)
e SLES10 (iab4, x86_64)

* SuSE 10.3, (x86_64)

e Ubuntu 8.04 (x86)

e Ubuntu 8.10 (x86_64)
Mac

e MacOSX 10.3 (PPC32, PPC64)
* MacOSX 10.4 (PPC32, PPC64, x86)

¢ MacOSX 10.5 (PPC32, PPC64, x86, x86_64)
SunOS

e Solaris 8 (SPARC32, SPARC64, x86)
e Solaris9 (SPARC32, SPARC64, x86)

¢ Solaris 10 (SPARC32, SPARC64, x86, x86_64)
Windows

¢ XP Professional (32hit)

« 2003 (64bit)

Future versions will run on all platforms supported by the MySQL Server.
Note
MySQL Connector/C++ supports MySQL 5.1 and later.

Note
I MySQL Connector/C++ supports only Microsoft Visual Studio 2003 and above on Windows.
MySQL Connector/C++ Download
Y ou can download the source code for the MySQL Connector/C++ current release at the MySQL Connector/C++ downloads.
MySQL Connector/C++ Sourcerepository
The latest development version is also available through Launchpad.

Bazaar is used for the MySQL Connector/C++ code repository. Y ou can check out the latest source code using thebzr command line
tool:

shel | > bzr branch | p: ~mysql / mysql - connect or-cpp/trunk .

Binary distributions

Starting with 1.0.4 Beta, binary distributions were made available in addition to source code releases. The releases available are shown
below.
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Microsoft Windows platform:

«  Without installer, a Zip file

e MSl ingtaler package
Other platforms:

e Compressed GNU TAR archive (tar.gz)

Note
I Note that source packages are available for all platformsin the Compressed GNU TAR archive (tar.gz) format.
Binary and source packages can be obtained from MySQL Connector/C++ downloads.
MySQL Connector/C++ Advantages
Using MySQL Connector/C++ instead of the MySQL C APl (MySQL Client Library) offers the following advantages for C++ users:

¢ Convenience of pure C++, no C function calls required

e Supports an industry standard API, JDBC 4.0

*  Supports the object-oriented programming paradigm

* Reduces development time

¢ MySQL Connector/C++ islicensed under the GPL with the FLOSS License Exception

¢ MySQL Connector/C++ is available under acommercial license upon request

MySQL Connector/C++ Status
MySQL Connector/C++ is available as a GA version. We kindly ask users and developersto try it out and provide us with feedback.
Note that MySQL Workbench is successfully using MySQL Connector/C++.

If you have any queries please contact us.
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Chapter 2. Installing MySQL Connector/C++ from Source

The MySQL Connector/C++ is based on the MySQL Client Library (MySQL C API). MySQL Connector/C++ is linked against the
MySQL Client Library. Y ou need the MySQL Client Library installed to compile MySQL Connector/C++.

Y ou also need the cross-platform build tool CVake 2.4, or newer, and GLib 2.2.3 or newer installed. Check the READVE file included
with the distribution for platform specific notes on building for Windows and SunOS.

Typicaly the MySQL Client Library isinstalled when the MySQL Server isinstalled. However, check your operating system docu-
mentation for other installation options.

Asof MySQL Connector/C++ version 1.1.0, it is necessary to have the Boost C++ libraries 1.34.0 or newer installed. Boost is only re-
quired to build the connector, it is not required to use the connector. Y ou can obtain Boost and its installation instructions from the offi-
cia site. Once Boost isinstalled, tell the make system where the Boost files are, by setting the define - DBOOST_ROOT: STRI NG-=.
This can be done when initially invoking CVake, for example:

shel | > Cvake . -DBOOST_ROOT: STRI NG=/ usr/| ocal / boost _1_40_0

Y ou might need to change/ usr /| ocal / boost _1_40_0/ to match your installation. See the Section 2.1, “Building MySQL Con-
nector/C++ from Source on Unix, Solaris and Mac OS X" and Section 2.2, “Building MySQL Connector/C++ from Source on Win-
dows’ for further details.

2.1. Building MySQL Connector/C++ from Source on Unix, Solaris and
Mac OS X

1. RunCWMeke tobuildaMakefil e:

shel | > me@ost:/path/to/ mysql - connect or-cpp> cneke .
-- Check for working C conpiler: /usr/local/bin/gcc
-- Check for working C conpiler: /usr/local/bin/gcc -- works

-2 Generati ng done
-- Build files have been witten to: /path/to/nysql-connector-cpp/

On non-Windows systems, CVake first checks to see if the CVake variable MYSQL_CONFI G_EXECUTABLE is set. If it is not
found CVake triesto locate nysql _confi g inthe default locations.

If you have any problems with the configure process please check the troubleshooting instructions below.

2. Usemaketo build the libraries. First make sure you have a clean build:

shel | > me@ost:/path/to/ mysqgl - connect or-cpp> nmake cl ean

Then build the connector:

ne@ost : / pat h/ t o/ mysql - connect or - cpp> nmake
[ 19 Building CXX object »
dri ver/ CvakeFi | es/ mysql cppconn. di r/ mysqgl _connecti on. o
3% Buil ding CXX object »
driver/ CMakeFi | es/ mysql cppconn. dir/ mysql _constructed_resul tset.o

[ibb% Bui | di ng CXX obj ect exanpl es/ CVakeFi | es/statenent.dir/statenment.o
Li nki ng CXX execut abl e st at enent

If al goeswell, you will find the MySQL Connector/C++ library in/ pat h/ t o/ cppconn/ | i brrysgl cppconn. so.

3. Finally make sure the header and library files are installed to their correct locations:

make install

Unless you have changed this in the configuration step, the header files are copied to the directory / usr /| ocal /i ncl ude. The
header files copied arenysql _connecti on. handnysql _dri ver. h.
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Again, unless you have specified otherwise, thelibrary filesare copiedto/ usr/ | ocal / | i b. Thefilescopied arel i brysql -
cppconn. so, thedynamic library, and | i bnysql cppconn- st ati c. a, the static library.

If you encounter any errors, please first carry out the checks shown below:

1. CMake options: MySQL installation path, debug version and more

In case of configuration or compilation problems, check the list of CVake options:

shel | > me@ost:/path/to/ mysql - connector-cpp> crmake -L

CVAKE_BACKWARDS_COMWPATI BI LI TY: STRI NG=2. 4

CVAKE_BUI LD _TYPE: STRI NG=

CMAKE_| NSTALL_PREFI X: PATH=/ usr/ | ocal
EXECUTABLE_QUTPUT_PATH: PATH=

LI BRARY_OUTPUT_PATH: PATH=

MYSQLCPPCONN_GCOV_ENABLE: BOOL=0
MYSQLCPPCONN_TRACE_ENABLE: BOOL=0

MYSQL_CONFI G_EXECUTABLE: FI LEPATH=/ usr/ bi n/ nysql _config

For example, if your MySQL Server installation pathisnot/ usr/ | ocal / mysql and you want to build a debug version of the
MySQL Connector/C++, use:

shel | > me@ost:/path/to/ mysql - connect or-cpp> crmake »
-D CVAKE_BUI LD _TYPE: STRI NG=Debug »
-D MYSQL_CONFI G_EXECUTABLE=/ pat h/ t o/ my/ mysql / server/bi n/ mysql _config .

2. Verify your settingswith cmake - L:

shel | > me@ost:/path/to/ mysql - connector-cpp> crmake -L

CVAKE_BACKWARDS_COWPATI BI LI TY: STRI NG=2. 4

CVAKE_BUI LD _TYPE: STRI NG=

CVAKE_| NSTALL_PREFI X: PATH=/ usr/ | ocal

EXECUTABLE_QUTPUT_PATH: PATH=

LI BRARY_OUTPUT_PATH: PATH=

MYSQLCPPCONN_GCOV_ENABLE: BOOL=0

MYSQLCPPCONN_TRACE_ENABLE: BOOL=0

MYSQL_CONFI G_EXECUTABLE=/ pat h/ t o/ ny/ nysql / server/ bi n/ nysql _config

Proceed by carrying out amake cl ean command followed by amake command, as described above.

Once you haveinstalled MySQL Connector/C++ you can carry out a quick test to check the installation. To do this you can compile and
run one of the example programs, such asexanpl es/ st andal one_exanpl e. cpp. Thisexampleisdiscussed in more detail |ater,
but for now you can useit to test the connector has been correctly installed. This procedure assumes you have aworking MySQL Server
that you can connect to.

1. First compile the example. To do this change to the exanpl es directory and type:

shell > g++ -0 test_install -I/usr/local/include -I/usr/local/include/cppconn -W,-Bdynam c -1 mysql cppconn standal one_e

2. Make surethe dynamic library which is used in this case can be found at runtime:

shel | > export LD LI BRARY_PATH=/usr/local/lib

3. Now run the program to test your installation, substituting the appropriate host, user, password and database names for your sys-
tem:

./test_install |ocal host root password database

Y ou will see something similar to the following:

Connect or/ C++ st andal one program exanple. ..
runni ng ' SELECT ' Wl come to Connector/C++' AS _nessage’
M/SQL replies: Wl conme to Connector/Ct++
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... say it again, S
....M/SQL replies: Wlcone to Connector/C++
. find nore at http://ww.nysql.com

If you see any errors, take note of them and go through the troubleshooting procedures discussed earlier.

2.2. Building MySQL Connector/C++ from Source on Windows

Note
Please note the only compiler formally supported for Windows is Microsoft Visual Studio 2003 and above.

The basic steps for building the connector on Windows are the same as for Unix. It isimportant to use CVake 2.6.2 or newer to gener-
ate build files for your compiler and to invoke the compiler.

Note

On Windows, mysql _conf i g isnot present, so CVake will attempt to retrieve the location of MySQL from the envir-
onment variable SENV{ M\YSQL_DI R} . If MySQL_DI Risnot set, CVake will then proceed to check for MySQL in the
following locations: $ENV{ Pr ogr anti | es}/ MySQL/ */ i ncl ude, and

$ENV{ Syst enDri ve}/ MySQL/ */i ncl ude.

CMake makesit easy for you to try other compilers. However, you may experience compile warnings, compile errors or linking issues
not detected by Visual Studio. Patches are gratefully accepted to fix issues with other compilers.

Consult the C\Vake manual or check crmake - - hel p to find out which build systems are supported by your CVake version:

C:\ >crmake --help
cmake version 2.6-patch 2
Lot
Generators
The follow ng generators are available on this platform

Bor | and Makefil es Generates Borl and makefiles.

MBYS Makefil es Gener at es MSYS makefil es.

M nGW Makefi | es Generates a make file for use with
m ngw32- meke.
Cener at es Nvake makefil es.
Generates standard UNI X makefil es.
Generates Visual Studio 6 project files.
fG_elnerat es Visual Studio .NET 2002 project

iles.

Gelner ates Visual Studio .NET 2003 project
files.
Generates Visual Studio .NET 2005 project
files.
Generates Visual Studio .NET 2005 W n64
project files.
Generates Visual Studio 9 2008 project fil
Cenerates Visual Studio 9 2008 Wn64 proje
files.

NVake Makefiles
Uni x Makefil es
Vi sual Studio
Vi sual Studio

Vi sual Studio . NET 2003

Vi sual Studio 2005 W n64

2008
2008 W n64

Vi sual Studio
Vi sual Studio

[...]

6
7
7
Vi sual Studio 8 2005
8
9
9

Itislikely that your CVake binary will support more compilers, known by CVake as generators, than supported by MySQL Connect-
or/C++. We have built the connector using the following generators:

¢ Microsoft Visua Studio 8 (Visual Studio 2005)

* Microsoft Visua Studio 9 (Visual Studio 2008, Visual Studio 2008 Express)

* NMake

Please see the building instructions for Unix, Solaris and Mac OS X for troubleshooting and configuration hints.

The steps to build the connector are given below:
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1. RunCMake to generate build files for your generator:

Visual Studio

C:\ pat h_] to _nysql _cpp>cmake -G "Visual Studio 9 2008"
-- Check for working C conpiler: cl

-- Check for wor king C conpiler: cl -- works

-- Detecting C conpiler ABI info

-- Detecting C conpiler ABI info - done

-- Check for working CXX conpiler: cl

-- Check for working CXX conpiler: cl -- works

-- Detecting CXX conpiler ABI info

-- Detecting CXXconplIer ABl info - done

-- ENV{MWSQL_DIR} =

-- MySQL Include dir: C:/Progranmme/ MySQL/ MySQL Server 5.1/incl ude

-- MySQL Library : C/Progans/ MySQL/ MySQL Server 5.1/1ib/opt/nysqlclient.lib
-- MySQL Library dir: C/Progams/ MySQL/ MySQL Server 5.1/1i b/ opt
-- MySQL CFLAGS:

-- MySQL Link flags:
-- MySQL Include dir: C:/Proganms/ MySQ./ MySQL Server 5.1/include
-- MySQL Library dir: C/Proganms/ MySQL/ MySQL Server 5.1/1ib/opt
-- MySQL CFLAGS:
-- MySQL Link flags:
-- Configuring cppconn
-- Configuring test cases
-- Looking for isinf
-- Looking for isinf - not found
-- Looking for isinf
-- Looking for isinf - not found.
-- Looking for finite
-- Looking for finite - not found.
-- Configuring C/J junit tests port
-- Configuring exanpl es
-- Configuring done
-- Generating done
Build files have been witten to: C\path_to_nysql _cpp
C \path_to_nysql _cpp>dir *.sln *.vcproj

[...]

19.11.2008 12:16 23. 332 MYSQLCPPCONN. sl n
-]

19.11. 2008 12:16 27.564 ALL_BUI LD. vcproj

19.11. 2008 12:16 27.869 | NSTALL. vcpr oj

19.11. 2008 12:16 28. 073 PACKAGE. vcpr o)

19.11. 2008 12:16 27. 495 ZERO CHECK. vcpr oj

NMake

C:\path_to_nysqgl _cpp>crmake -G "Nvake Makefil es"
-- The C conpiler identification is MSVC
-- The CXX conpiler identification is MSVC

[...]
-- Build files have been witten to: C\path_to_mysqgl _cpp

2. Useyour compiler to build MySQL Connector/C++
Visual Studio - GUI

Open the newly generated project filesin the Visual Studio GUI or use aVisua Studio command line to build the driver. The
project files contain a variety of different configurations. Among them debug and nondebug versions.

Visual Studio - NMake

C:\path_to_mnysqgl _cpp>nmake
M crosoft (R) Program Mai ntenance Utility Version 9.00.30729. 01
Copyright (C) Mcrosoft Corporation. All rights reserved.
Scanni ng dependenci es of target mysql cppconn
2% Buil ding CXX object driver/CMvakeFil es/ mysql cppconn. dir/ mysqgl _connecti on. obj
nysql _connection. cpp

Li nki ng CXX execut abl e statenent. exe
[10094 Built target statenent

2.3. Dynamically Linking MySQL Connector/C++ against the MySQL
Client Library
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Note

Note this section refers to dynamic linking of the MySQL Connector/C++ with the client library, not the dynamic linking
of the application to MySQL Connector/C++.

An application that uses MySQL Connector/C++ can be either statically or dynamically linked to the MySQL Connector/C++ libraries.
MySQL Connector/C++ is usualy statically linked to the underlying MySQL Client Library (or Connector/C). Note, that unless other-
wise stated, reference to the MySQL Client Library is also taken to include Connector/C, which is a separately packaged, stand alone
version of the MySQL Client Library. From MySQL Connector/C++ version 1.1.0 it is possible to a so dynamically link to the underly-
ing MySQL Client Library. The ability of MySQL Connector/C++ to dynamically link to MySQL Client Library is not enabled by de-
fault, and enabling this feature is done through a compile time option, when compiling the MySQL Connector/C++ source code.

To use the ability to dynamically link the client library to MySQL Connector/C++, definethe MYSQLCLI -
ENT_STATI C_BI NDI NG BOOL when building the MySQL Connector/C++ source code:

rm CVakeCache. t xt
crmake - DMYSQLCLI ENT_STATI C_BI NDI NG BOOL=1 .

make cl ean
make
make install

Note that precompiled binaries of MySQL Connector/C++ use static binding with the client library by default.

Now, in your application, when creating a connection, MySQL Connector/C++ will select and load aclient library at runtime. It will
choose the client library by searching defined locations and environment variables depending on the host operating system. It isaso
possible when creating a connection in an application to define an absolute path to the client library to be loaded at runtime. This can be
convenient if you have defined a standard |ocation from which you want the client library to be loaded. Thisis sometimes doneto cir-
cumvent possible conflicts with other versions of the client library that may be located on the system.
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Caution

One problem that can occur is when the tools you use to build your application are not compatible with the tools used to
build the binary versions of MySQL Connector/C++. Ideally, build your application with the same tools that were used to
build the MySQL Connector/C++ binaries. To help with this, the following resources are provided.

All distributions contain a READIVE file, which contains platform-specific notes. At the end of the READVE file contained
in the binary distribution you will find the settings used to build the binaries. If you experience build-related issues on a
platform, it may help to check the settings used on the platform to build the binary.

Developers using Microsoft Windows must meet the following requirements:

1. Useasupported version of Visua Studio, either Visua Studio 2005 or Visual Studio 2008.

2. Ensurethat your application uses the same run time library as that used to build MySQL Connector/C++. Visual Stu-
dio 2005 builds use Microsoft.V C80.CRT (8.0.50727.762), and Visual Studio 2008 builds use Microsoft.V C90.CRT
(9.0.21022.8).

3. Your application should use the same linker configuration as MySQL Connector/C++, for example use one of / VD, /
MDd, / MT, or / MId.

To use avariation of the requirements previously listed, such as a different compiler version, release configuration, or run
time library, compile MySQL Connector/C++ from source using your desired settings, and then ensure that your applica-
tion is built with these same settings. Ensure that the three variables of compiler version, run time library, and run time
linker configuration settings are the same for both application and MySQL Connector/C++ itself, to avoid issues.

For your convenience the same information, but more frequently updated, can be found on the MySQL Forge site.

A better solution is to build your MySQL Connector/C++ libraries from the source code, using the same tools that you use
for building your application. This ensures compatibility.

Downloading MySQL Connector/C++

Binary and source packages can be obtained from MySQL Connector/C++ downloads.

Archive Package

Unpack the archive into an appropriate directory. If you plan to use a dynamically linked version of MySQL Connector/C++, make sure
that your system can reference the MySQL Client Library. Consult your operating system documentation on how do modify and expand
the search path for libraries. In case you cannot modify the library search path it may help to copy your application, the MySQL Con-
nector/C++ library and the MySQL Client Library into the same directory. Most systems search for librariesin the current directory.
Windows M Sl Installer

Windows users can choose between two binary packages:

1.  Without installer (unzipin C:\)

2. Windows MSI Installer (x86)

Using the MSI Installer may be the easiest solution. Running the MSI Installer does not require any administrative permissions as it
simply copiesfiles.

Figure 3.1. Windows Installer Welcome Screen
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MySoll:

i':_-!;l MySOL Connector C++ Setup

=10 |

Welcome o the MySOL Connector C++

Setup Wizard

The Setup Wizard allows wou to change the way MyS0L
Conneckor C++ Features are installed on your compuker or
to remove it From wour computer, Click Mext to continue or

Cancel ko exit the Setup Wizard,

Back Mexk

Zancel

Figure 3.2. Windows Installer Overview Screen
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i',%l MySOL Connector C++ Setup _ IDIEI

Choose Setup Type

iZhoose the setup btype that best suits vour needs

Typical I

Installs the most common program Features, Recommended for mosk users.,

uskam |

Allaves users ko choose which program features will be installed and where
thiey will be inskalled, Recommended for adwanced users.

Zomplete |

Al program features will be installed. Requires the most disk space.,

Back Mexk Cancel

The“Typica” installation consists of all required header files and the Release libraries. The only available “ Custom” installation option
enables you to install additional Debug versions of the connector libraries.

Figure 3.3. Windows Installer Custom Setup Screen
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ii.‘%'a MyS(L Connector C++ Setup ;IEIEI

Custom Setup

Select the way wou want features to be installed,

Click the icons in the tree below ko change the way Features will be installed,

= g b The MySQL Connector C++ client
E ....... |||:|rar':|"|
RN x -'-I Debug L||:|ar':|"

This Feature requires OKEB on wour
hiard drive, It has 1 of 1
subfeatures selected, The
subfeatures require 7364KE on vour
hard drive,

Location: \Programmei My SQLY My 3Ol Conneckor C++ 1.0.4.00 Browse, ..

Reset Disk Usage Back Mexk Zancel
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Chapter 4. MySQL Connector/C++ Getting Started: Usage
Examples

The download package contains usage examplesin the directory exanpl es/ . The examples explain the basic usage of the following
classes:

e Connection

e Driver

¢ PreparedSt at enent

¢ Result Set

* Resul t Set Met abDat a

e Statenent
The examples cover:

e UsingtheDri ver classto connect to MySQL

¢ Creating tables, inserting rows, fetching rows using (simple) statements

¢ Creating tables, inserting rows, fetching rows using prepared statements

e Hintsfor working around prepared statement limitations

e Accessing result set metadata

The examplesin this document are only code snippets. The code snippets provide a brief overview on the API. They are not complete
programs. Please check the exanpl es/ directory of your MySQL Connector/C++ installation for complete programs. Please also read
the READVE fileintheexanpl es/ directory. To test the example code, first edit theexanpl es. h fileintheexanpl es/ directory,

to add your connection information. Then rebuild the code by issuing amake command.

The examplesin theexanpl es/ directory include:

e exanpl es/ connect. cpp:
How to create a connection, insert datainto MySQL and handle exceptions.
e exanpl es/ connecti on_met a_schenrobj . cpp:

How to obtain metadata associated with a connection object, for example, alist of tables, databases, MySQL version, connector ver-
sion.

¢ exanpl es/ debug_out put . cpp:

How to activate and deactivate the MySQL Connector/C++ debug protocol.
e« exanpl es/ excepti ons. cpp:

A closer look at the exceptions thrown by the connector and how to fetch error information.
e exanpl es/ prepared_statenments. cpp:

How to run Prepared Statements including an example how to handle SQL commands that cannot be prepared by the MySQL Serv-
er.

e exanpl es/resul tset. cpp:
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How to fetch data and iterate over the result set (cursor).
e exanpl es/resul tset_neta. cpp:
How to obtain metadata associated with aresult set, for example, number of columns and column types.
e exanpl es/resul tset _types. cpp:
Result sets returned from metadata methods - thisis more atest than much of an example.
¢ exanpl es/ st andal one_exanpl e. cpp:
Simple standalone program not integrated into regular C\Vake builds.
¢ exanpl es/ st at enents. cpp:
How to run SQL commands without using Prepared Statements.
e« exanpl es/ cpp_trace_anal yzer. cpp:

This example shows how to filter the output of the debug trace. Please see the inline comments for further documentation. This
script is unsupported.

4.1. MySQL Connector/C++ Connecting to MySQL

A connection to MySQL is established by retrieving an instance of sql : : Connecti on fromasql : : nysql : : MySQL_Dri ver
object. A sql : : nysql : : MySQL_Dri ver object isreturned by
sql ::nysql :: MySQL_Driver::get_nysql _driver_instance().

sql::nysql : : \YSQL_Dri ver *driver;

sql : : Connecti on *con;

driver = sql::mysql:: M/SQ._Driver::get_mnysql _driver_instance();
con = driver->connect("tcp://127.0.0.1:3306", "user", "password");
del ete con;

Make sure that you freethe sql : : Connect i on object as soon as you do not need it any more. But do not explicitly free the connect-
or object!

4.2. MySQL Connector/C++ Running a simple query

For running simple queries, you can use the methodssql : : St at ement : : execute(),

sqgl :: Statenent:: execut eQuery() andsqgl : : St at enent : : execut eUpdat e() . Use the method

sql :: Statenent: : execut e() if your query does not return aresult set or if your query returns more than one result set. See the
exanpl es/ directory for more on this.

sql ::mysql :: MySQL_Driver *driver;

sql : : Connection *con;

sql :: Statement *stnt;

dri ver = sql ::nysql :: get _mysql _driver_instance();

con = dr| ver - >connect ("tcp://127.0.0.1: 3306", "user", "password");
stnt = con- >creat eSt aterrent()
st - >execut e(" EXAMPLE DB)'

ﬁl‘l’ ?abel CHAR(1))");
abel ) VALUES (1, ‘a')");

st mt - >execut e( " CREATE TABLE t est
st ->execute("I NSERT I NTO test(id
del ete stnt;

del ete con;

st - >execut e("” DROD TABLE | F EXI STS t
(dl
id, |

Notethat you haveto freesql : : St at enment andsql : : Connect i on objects explicitly using delete.

4.3. MySQL Connector/C++ Fetching results

The API for fetching result setsisidentical for (simple) statements and prepared statements. If your query returns one result set, use
sqgl :: Statenent :: execut eQuery() orsql :: PreparedSt at ement : : execut eQuery() torunyour query. Both meth-
odsreturnsql : : Resul t Set objects. The preview version does buffer all result sets on the client to support cursors.
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sql E E Connect ion *con;
sql :: Statement *stnt;
sql :: Resul tSet *res;

stmt = con->creat eSt at ement 0);
res = stnt->executeQuery("SELECT id, |abel FROMtest ORDER BY id ASC');

while (res->next()) {
/1 You can use either nuneric offsets...

cout << "id =" << res->getlnt(1); // getlnt(1l) returns the first colum
/Il ... or colum nanes for accessing results.
[/l The latter is recomended.
cout << ", label ="'" << res->getString("label") << "'" << endl;
del ete res;
del ete stnt;
del ete con;
Note

Note in the preceding code snippet that column indexing starts from 1.
Note that you haveto freesql : : St at ement, sql : : Connecti onandsql : : Resul t Set objects explicitly using delete.

The usage of cursorsis demonstrated in the examples contained in the download package.

4.4. MySQL Connector/C++ Using Prepared Statements

If you are not familiar with Prepared Statements on MySQL have an extralook at the source code comments and explanationsin thefile
exanpl es/ prepar ed_st at enent . cpp.

sql :: Prepar edSt at ement iscreated by passing an SQL query tosql : : Connecti on: : prepar eSt at ement () . As
sql : : Prepar edSt at enent isderived fromsql : : St at enent , you will feel familiar with the API once you have learned how
to use (simple) statements (sql : : St at enrent ). For example, the syntax for fetching resultsisidentical.

...

sql : : Connecti on *con;

sql : : PreparedSt at ement *prep_stnt
...

prep_stnt = con->prepareStatenment ("I NSERT | NTO test(id, |abel) VALUES (?, ?)");
prep_stnt->setint(1, 1);
prep_stnt->setString(2, "a");
prep_stnt->execute();
prep_stnt->setint(1, 2);
prep_stnt->setString(2, "b");
prep_stnt->execute();

del ete prep_stnt;

del ete con;

Asusual, you haveto freesql : : Prepar edSt at ement andsql : : Connect i on objects explicitly.

4.5. MySQL Connector/C++ Complete Example 1

The following code shows a complete example of how to use MySQL Connector/C++:

/* Copyright 2008, 2010, Oracle and/or its affiliates. Al rights reserved.
This programis free software; you can redistribute it and/or nodify

it under the ternms of the GNU General Public License as published by

the Free Software Foundation; version 2 of the License.

There are special exceptions to the terms and conditions of the GPL

as it is applied to this software. View the full text of the

exception in file EXCEPTI ONS- CONNECTOR-C++ in the directory of this
software distribution.

This programis distributed in the hope that it will be useful,

but W THOUT ANY WARRANTY; without even the inplied warranty of

MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the

G\U Ceneral Public License for nore details.

You shoul d have received a copy of the GNU General Public License

along with this program if not, wite to the Free Software

F?undation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
*

/* Standard C++ includes */
#i ncl ude <stdlib. h>

#i ncl ude <i ostrean»

/*
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Include directly the different

headers from cppconn/ and nysql _driver.h + nysql _util.h

(and nysql _connection.h). This will reduce your build time!
*/

#i ncl ude "nysql _connection. h"
#i ncl ude <cppconn/driver. h>

#i ncl ude <cppconn/ exception. h>
#i ncl ude <cppconn/resul tset. h>
#i ncl ude <cppconn/ st at enent . h>
usi ng nanmespace std;

int main(vold)

cout << endl;
cout << "Running 'SELECT 'Hello World!" »
AS _nessage'..." << endl;
try {
sqgl ::Driver *driver;
sql : : Connecti on *con;
sql :: Statement *stnt;
sql :: Resul t Set *res;
/* Create a connection */
driver = get_driver_instance();
con = driver->connect("tcp://127.0.0.1:3306", "root", "root");
/* Connect to the MySQL test database */
con- >set Schema("test");
stm = con->createStatenent();
res = stnt->executeQuery("SELECT 'Hello World!'" AS _nessage");
while (res->next()) {
cout << "\t... MySQL replies: ";
/* Access columm data by alias or colum nane */
cout << res->getString("_nessage") << endl;
cout << "\t... MySQL says it again: ";
/* Access colum fata by nuneric offset, 1 is the first colum */
cout << res->getString(1l) << endl;

}
del ete res;
del ete stnt;
del ete con;
} catch (sql::SQLException &) {
cout << "# ERR SQLException in " << __FILE__;
cout << "(" << __FUNCTION__ << ") on line " »
<< __LINE__ << endl;
cout << "# ERR " << e.what();
cout << " (MySQL error code: " << e.getErrorCode();
cout << ", SQLState: " << e.getSQLState() << " )" << endl;

cout << endl;
return EXI T_SUCCESS;
}

4.6. MySQL Connector/C++ Complete Example 2

The following code shows a complete example of how to use MySQL Connector/C++:

/* Copyright 2008, 2010, Oracle and/or its affiliates. Al rights reserved.
This programis free software; you can redistribute it and/or nodify

it under the terms of the GNU General Public License as published by

the Free Software Foundation; version 2 of the License.

There are special exceptions to the terms and conditions of the GPL

as it is applied to this software. View the full text of the

exception in file EXCEPTI ONS- CONNECTOR-C++ in the directory of this
software distribution.

This programis distributed in the hope that it will be useful,

but W THOUT ANY WARRANTY; without even the inplied warranty of

MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPOSE. See the

G\U Ceneral Public License for nore details.

You shoul d have received a copy of the GNU General Public License

along with this program if not, wite to the Free Software

Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
*

/* Standard C++ includes */
#i nclude <stdlib. h>
#i ncl ude <i ostreanr
/*
Include directly the different
headers from cppconn/ and nysql _driver.h + nysql _util.h
/(and nysql _connection.h). This will reduce your build tinme!
*

#i ncl ude "nysql _connection. h"

#i ncl ude <cppconn/driver. h>

#i ncl ude <cppconn/ exception. h>

#i ncl ude <cppconn/resul tset. h>

#i ncl ude <cppconn/ st at enent . h>

#i ncl ude <cppconn/ prepar ed_st at enent . h>
usi ng nanmespace std;

int main(vold)
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cout << endl;
cout << "Let's have MySQL count from10 to 1..." << endl;

sql ::Driver *driver;
sql : : Connecti on *con;
sql :: Statement *stnt;
sql :: Resul t Set *res;
sql : : PreparedSt at ement *pstnt;
/* Create a connection */
driver = get_driver_instance();
con = driver->connect("tcp://127.0.0.1:3306", "root", "root");
/* Connect to the MySQL test database */
con->set Schema("test");
stmt = con->createStatenent();
stnt - >execut e("DROP TABLE | F EXI STS test");
st nt - >execut e( " CREATE TABLE test(id INT)");
del ete stnt;
/* '?" is the supported placehol der syntax */
pstnt = con->prepareStatenent ("1 NSERT | NTO test (id) VALUES (?)");
for (int i =1; i <= 10; i++) {
pstnt->setlnt(1, i);
pst nt - >execut eUpdat e() ;

}
del ete pstnt;
/* Sel ect in ascending order */
pstnt = con->prepareStatenment ("SELECT id FROM test ORDER BY id ASC');
res = pstnt->executeQuery();
/* Fetch in reverse = descending order! */
res->afterlLast();
whil e (res->previous())
cout << "\t... MySQL counts: " << res->getlnt("id") << endl;
del ete res;
del ete pstnt;
del ete con;
} catch (sql::SQ.Exception &) {
cout << "# ERR SQLException in " << __FILE__;
cout << "(" << __FUNCTION__ << ") online " »
<< __LINE__ << endl;
cout << "# ERR " << e.what();
cout << " (MySQL error code: " << e.getErrorCode();
cout << ", SQLState: " << e.getSQState() << »
" )" << endl;

cout << endl;
return EXI T_SUCCESS;
}
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Although a debugger can be used to debug your application, you may find it beneficial to turn on the debug traces of the connector.
Some problems happen randomly which makes them difficult to debug using a debugger. In such cases debug traces and protocol files
are more useful because they allow you to trace the activities of all instances of your program.

DTraceis avery powerful technology to trace any application without having to develop an extra trace module for your application. Un-
fortunately, DTraceis currently only available on Solaris, MacOS 10.5, and FreeBSD.

The MySQL Connector/C++ can write two trace files:

1. Tracefilegenerated by the MySQL Client Library

2. Tracefile generated internally by MySQL Connector/C++

The first trace file can be generated by the underlying MySQL Client Library (libmysql). To enable this trace, the connector will call the
C-API functionnysql _debug() internally. Asonly debug versions of the MySQL Client Library are capable of writing atracefile,
compile MySQL Connector/C++ against a debug version of the library if you want to utilize this trace. The trace shows the internal
function calls and the addresses of internal objects as shown below:

>mysql _stmt_init

| > _nymall oc

| enter: Size: 816

| exit: ptr: 0x68e7b8

< nymalloc | >init_alloc_root
| enter: root: 0x68e7b8

| >_nynal | oc

| | enter: Size: 2064

|

|
|
|
|
|
| | exit: ptr: 0Ox68eb28
[l

The second trace is the MySQL Connector/C++ internal trace. It is available with debug and nondebug builds of the connector as long
as you have enabled the tracing module at compiletime using cnake - DMYSQLCPPCONN_TRACE_ENABLE: BOOL=1. By default,
the tracing functionality is not available and calls to trace functions are removed by the preprocessor.

Compiling the connector with tracing functionality enabled will cause two additional tracing function calls per each connector function
call. Run your own benchmark to find out how much this will impact the performance of your application.

A simpletest using aloop running 30,000 INSERT SQL statements showed no significant real-time impact. The two variants of this ap-
plication using a trace enabled and trace disabled version of the connector performed equally well. The run time measured in real-time
was not significantly impacted as long as writing a debug trace was not enabled. However, there will be a difference in the time spent in
the application. When writing a debug trace the 10 subsystem may become a bottleneck.

In summary, use connector builds with tracing enabled carefully. Trace enabled versions may cause higher CPU usage even if the over-
all run time of your application is not impacted significantly.

| INF: Tracing enabl ed
<MySQ._Connection::setdientOption
>MySQL_Pr epar ed Statenent : : set | nt

| “INF: thi s=0x69a2e0

|  >MySQL_Prepared_Statenent::checkd osed
|  <M/SQL_Prepared_Statenent::checkd osed
|[ <I\/}/SQ_ Prepared_St at enent : - set | nt

The example from exanpl es/ debug_out put . cpp demonstrates how to activate the debug traces in your program. Currently they
can only be activated through API calls. The traces are controlled on a per-connection basis. You can usetheset Cl i ent Opti ons()
method of a connection object to activate and deactivate the generation of atrace. The MySQL Client Library trace is always written in-
to afile, whereas the connector's protocol messages are printed to standard out.

sql :: Driver *drlver

int on_off = 1;

[* Usi ng the Driver to create a connection */

driver = get_driver_instance();

/std::aut o_ptr< sql::Connection > con(driver->connect (host, user, pass));
*

Activate debug trace of the MySQL dient Library (C API)

O?Iy available with a debug build of the MySQL Client Library!

*
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con->setdientOption("libmysqgl _debug", "d:t: QO client.trace");
/*
Tracing is available if you have conpiled the driver using
cmeke - DMYSQLCPPCONN_TRACE_ENABLE: BOOL=1
*

/
con->setCientOption("client_trace", &on_off);
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See the JDBC overview for information on JDBC 4.0. Please a so check theexanpl es/ directory of the download package.
« Dat abaseMet aDat a: : support sBat chUpdat es() returnst r ue because MySQL supports batch updatesin general.
However, no API calls for batch updates are provided by the MySQL Connector/C++ API.

¢ Two non-JDBC methods let you fetch and set unsigned integers: get Ul nt 64() andget Ul nt () . These are available for Res-
ul t Set and Pr epar ed_St at enent :

e ResultSet::getU nt64()

e ResultSet::getUnt()

e Prepared_Statenent::set U nt64()

e Prepared_Statenent::setU nt()

The corresponding get Long() andset Long() methods have been removed.

e Themethod Dat abaseMet aDat a: : get Col unms() has 23 columnsinits result set, rather than the 22 columns defined by JD-
BC. Thefirst 22 columns are as described in the JIDBC documentation, but column 23 is new:

23.1 S_AUTO NCREMENT: String which is“YES" if the column is an auto-increment column. Otherwise the string contains “NO”.
¢ MySQL Connector/C++ may return different metadata for the same column.

When you have any column that accepts a charset and a collation in its specification and you specify a binary collation, such as:

CHAR(250) CHARACTER SET 'latinl' COLLATE 'latinl_bin'

The server setsthe Bl NARY flag in the result set metadata of this column. The method Resul t Set -
Met adat a: : get Col uimTypeNane() usesthe metadata and will report, due to the Bl NARY flag, that the column type nameis
Bl NARY. Thisisillustrated below:

nysql > create tabl e varbin(a varchar(20) character set utf8 collate utf8_bin);
Query OK, 0 rows affected (0.00 sec)
mysql > sel ect * from varbin;

Field 1: a

Cat al og: “def "

Dat abase: “test’

Tabl e: “varbin’
Og_table: “varbin
Type: VAR_STRI NG
Col lation: latinl_swedish_ci (8)
Lengt h: 20

Max_| ength: O

Deci mal s:

Fl ags: Bl NARY

0 rows in set (0.00 sec)
nysql > select * frominformation_schema. col ums where tabl e_nanme='varbin'\G

KRk KKk kkkkkhk Xk kkkhkkkkkk* ] QU FAEKK KRR Kh kK kK khkkk kK k kK k Xk k

TABLE CATALOG
TABLE_SCHEMA:

TABLE_NANE:

COLUVN_NAMNE:

ORDI NAL_POST Tl ON:
COLUVN_DEFAULT:

I'S_ NULLABLE:

DATA TYPE:

CHARACTER MAXI MUM LENGTH:
CHARACTER_OCTET_LENGTH:
NUMERI C_PRECI SI ON:

NUMERI C_SCALE:;

CHARACTER SET_NAME:
COLLATI ON_NAME:
COLUMN_TYPE:

COLUMN_KEY:

EXTRA:

PRI VI LEGES:
COLUMN_COMVENT:
1 rowin set (0.01 sec)

NULL

t est

var bi n

a

1

NULL

YES

var char
20

60

NULL
NULL
utf8
utf8_bin
var char ( 20)

sel ect,insert, update,references
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However, | NFORMATI ON_SCHENMA gives no hint in its COLUMNS table that metadata will contain the Bl NARY flag. Dat abase-
Met aDat a: : get Col urms() uses| NFORVATI ON_SCHENMA. It will report the type name CHAR for the same column. Note, a
different type code is also returned.

The MySQL Connector/C++ classsql : : Dat aType defines the following JDBC standard data types: UNKNOWN, BI T, TI NYI NT,
SMALLI NT, MEDI UM NT, | NTEGER, Bl G NT, REAL, DOUBLE, DECI MAL, NUVERI C, CHAR, Bl NARY, VARCHAR, VARBI N-
ARY, LONGVARCHAR, LONGVARBI NARY, TI MESTAMP, DATE, Tl Mg, GEOVETRY, ENUM SET, SQLNULL.

However, the following JDBC standard data types are not supported by MySQL Connector/C++: ARRAY, BLOB, CLOB, DI S-
TI NCT, FLOAT, OTHER, REF, STRUCT.

When inserting or updating BLOB or TEXT columns, MySQL Connector/C++ developers are advised not touseset St ri ng() .
Instead, use the dedicated API function set Bl ob() .

Theuseof set Stri ng() can cause aPacket too large error message. The error will occur if the length of the string passed to the
connector using set St ri ng() exceedsnax_al | owed_packet (minusafew bytesreserved in the protocol for control pur-
poses). Thissituation is not handled in MySQL Connector/C++, as this could lead to security issues, such as extremely large
memory allocation requests due to malevolently long strings.

However, if set Bl ob() isused, this problem does not arise. Thisis because set Bl ob() takes a streaming approach based on
st d:: i stream When sending the data from the stream to MySQL Server, MySQL Connector/C++ will split the stream into
chunks appropriate for MySQL Server and observethe max_al | owed_packet setting currently being used.

Caution

Whenusingset St ring() itisnot possibleto set max_al | owed_packet to avalue large enough for the string, pri-
or to passing it to MySQL Connector/C++. That configuration option cannot be changed within a session.

This difference with the JDBC specification ensures that MySQL Connector/C++ is not vulnerable to memory flooding attacks.

In general, MySQL Connector/C++ works with MySQL 5.0, but it is not completely supported. Some methods may not be available
when connecting to MySQL 5.0. Thisis because the Information Schemais used to obtain the requested information. There are no
plans to improve the support for 5.0 because the current GA version of MySQL Server is5.5. Asanew product, MySQL Connector/
C++isprimarily targeted at the MySQL Server GA version that was available on its release.

The following methods will throw asql : : Met hodNot | npl enrent ed exception when you connect to MySQL earlier than
5.1.0:

» Dat abaseMet adat a: : get Cr ossRef er ence()
« Dat abaseMet adat a: : get Export edKeys()

MySQL Connector/C++ includes amethod Connect i on: : get Cl i ent Opt i on() whichisnot included in the JIDBC APl spe-
cification. The prototypeis:

void getdientOption(const std::string & optionNane, void * optionVal ue)

The method can be used to check the value of connection properties set when establishing a database connection. The values are re-
turned through the opt i onVal ue argument passed to the method with thetypevoi d *.

Currently, get C i ent Opt i on() supportsfetching the opt i onVal ue of the following options:

* et adat aUsel nf oSchema

» defaul t Statenment Resul t Type

o defaul t PreparedSt at ement Resul t Type

The connection option et adat aUsel nf oSchena controls whether to use the | nf or mat i on_Schenat a for returning the
meta data of SHOWcommands. In the case of et adat aUsel nf oSchenms, interpret the opt i onVal ue argument as a boolean
upon return.

In the case of both def aul t St at enent Resul t Type anddef aul t Pr epar edSt at enent Resul t Type, interpret the op-
t i onVal ue argument as an integer upon return.
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The connection property can be either set when establishing the connection through the connection property map or using voi d
Connection::setClientOption(const std::string & optionNane, const void * optionVal ue)
whereopt i onNane isassigned the value et adat aUsel nf oSchena.

Some examples are given below:

int defaultStntResType;

int defaul t PSt nt ResType;

conn->get d i ent Opti on("def aul t St at ement Resul t Type", (void *) &defaul t Stm ResType);
conn->get O i ent Opti on("def aul t Prepar edSt at enment Resul t Type", (void *) &defaul t PSt nt ResType);
bool i sl nfoSchemaUsed;

conn->get d i ent Opti on( " net adat aUsel nf oSchema", (void *) & slnfoSchemaUsed);

MySQL Connector/C++ also supports the following methods not found in the JIDBC API standard:

std::string M/SQ._Connecti on:: get Sessi onVari abl e(const std::string & varnane)

voi d MySQL_Connecti on: : set Sessi onVari abl e(const std::string & varnane, const std::string & val ue)

Note that both methods are members of the My SQL_Connect i on class. The methods get and set MySQL session variables.

set Sessi onVari abl e() isequivalent to executing:

SET SESSI ON <var nane> = <val ue>

get Sessi onVari abl e() isequivaent to executing the following and fetching the first return value:

SHOW SESSI ON VARI ABLES LI KE " <var name>"

You can use“ %" and other placeholders in <varname>, if the underlying MySQL server supports this.

Fetching the value of a column can sometimes return different values depending on whether the call is made from a Statement or
Prepared Statement. This is because the protocol used to communicate with the server differs depending on whether a Statement or
Prepared Statement is used.

To illustrate this, consider the case where a column has been defined as of type Bl G NT. The most negative Bl G NT valueisthen
inserted into the column. If a Statement and Prepared Statement are created that perform aGet Ul nt 64() call, then the results will
be different in each case. The Statement returns the maximum positive value for Bl G NT. The Prepared Statement returns O.

The reason for the different results is due to the fact that Statements use a text protocol, and Prepared Statements use a binary pro-
tocol. With the binary protocol in this case, a binary value is returned from the server that can be interpreted asani nt 64. Inthe
above scenario avery large negative value was fetched with Get Ul nt 64( ) , which fetches unsigned integers. Asthe large negative
value cannot be sensibly converted to an unsigned value O is returned.

In the case of the Statement, which uses the text protocol, values are returned from the server as strings, and then converted as re-
quired. When a string value is returned from the server in the above scenario, the large negative value must be converted by the
runtime library function st r t oul (), which Get Ul nt 64() calls. The behavior of st rt oul () isdependent upon the specific
runtime and host operating system, so the results can be variable. In the case given alarge positive value was actually returned.

Although it is very rare, there are some cases where Statements and Prepared Statements can return different values unexpectedly,
but this usually only happensin extreme cases such as the one mentioned.

The JDBC documentation lists many fields for the Dat abaseMet aDat a class. JDBC also appears to define certain values for
those fields. However, MySQL Connector/C++ does not define certain values for those fields. Internally enumerations are used and
the compiler determines the valuesto assign to afield.

To compare avalue with the field, use code such as the following, rather than making assumptions about specific values for the at-
tribute:

/1 dbneta is an instance of DatabaseMetaData
if (myvalue == dbneta->attributeNoNulls) {

}

22


http://java.sun.com/j2se/1.4.2/docs/api/java/sql/DatabaseMetaData.html
http://java.sun.com/j2se/1.4.2/docs/api/constant-values.html#java.sql.DatabaseMetaData.attributeNoNulls

MySQL Connector/C++ Usage Notes

Usualy myval ue will be acolumn from aresult set holding metadata information. MySQL Connector/C++ does not guarantee that
attributeNoNul | s isO. It can beany value.

¢ When programming Stored Procedures, JDBC has available an extra class, an extra abstraction layer for callable statements, the
Cal | abl eSt at enent class. Asthisclassisnot present in MySQL Connector/C++, use the methods from the St at enent and
Prepared Statenent classesto runa Stored Procedure using CALL.
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Chapter 7. MySQL Connector/C++ Known Bugs and Issues

Note
Please report bugs through MySQL Bug System .

Known bugs:

None.

Known issues:

¢ When linking against a tatic library for 1.0.3 on Windows, define CPPDBC_PUBLI C_FUNC either in the compiler options
(preferable) or with/ D " CPPCONN_PUBLI C_FUNC=". You can aso explicitly defineit in your code by placing #def i ne CP-
PCONN_PUBLI C_FUNC before the header inclusions.

e Generaly speaking, C++ library binaries are less portable than C library binaries. ssues can be caused by name mangling, different
Standard Template Library (STL) versions and using different compilers and linkers for linking against the libraries than were used
for building the library itself.

Even a small change in the compiler version can, but does not have to, cause problems. If you obtain error messages, that you sus-
pect are related to binary incompatibilities, build MySQL Connector/C++ from source, using the same compiler and linker that you
will use to build and link your application.

Due to the variations between Linux distributions, compiler and linker versions and STL versions, it is not possible to provide binar-
iesfor each and every possible configuration. However, the MySQL Connector/C++ binary distributions contain a READVE file that
describes the environment and settings used to build the binary versions of the libraries.

¢ Toavoid potential crashes the build configuration of MySQL Connector/C++ should match the build configuration of the applica-
tion using it. For example, do not use the release build of MySQL Connector/C++ with a debug build of the client application.

See also the MySQL Connector/C++ Changelogs which can be found here Appendix A, MySQL Connector/C++ Change History.
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Chapter 8. MySQL Connector/C++ Feature requests

Y ou can suggest new features in the first instance by joining the mailing list or forum and talking with the devel opers directly. See
MySQL Connector/C++ Support

The following feature requests are currently being worked on:

e C++referencesfor St at ement s, Resul t Set s, and exceptions, are being considered, instead of pointers to heap memory. This
reduces the exception handling burden for the programmer.

e Adopt STL (suggestions are welcome).

* JDBC compliance: data type interfaces and support through Resul t Set : get Type() and Pr epar edSt at enrent : bi nd() .
Introducesql : : Bl ob,sql :: Cl ob,sql :: Date,sql :: Tinme,sql :: Ti mestanp, sql : : URL. Support
get | set Bl ob(),get| setCl ob(),get|setDate(),get|setTinme(),get|setTimestanp(),get|setURL()

e Add support for all C-API connection options. Improved support for mysql _opt i ons.

¢ Add connect method which supports passing options using HashM aps.

¢ Create Windows installer.
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Appendix A. MySQL Connector/C++ Change History

A.l. Changes in MySQL Connector/C++ 1.1.x

A.1.1. Changes in MySQL Connector/CPP 1.1.0 (13 September 2010, Generally
Available)

This fixes bugs since the first GA release 1.0.5 and introduces new features.

Functionality Added or Changed

* Incompatible Change: APl incompatible change: Connect Pr opertyVal isnolonger ast ruct by atypedef that uses
boost : : vari ant . Code such as:

sql : : Connect PropertyVal tnp;

tp. str.val =passwd. c_str();

tnp. str. | en=passwd. | engt h();
connection_properties["password"] = tnp;

Should be changed to:
connecti on_properties["password"] = sql:: Connect PropertyVal (passwd);

e Connection::getdientOption(const sql::SQString & optionNane, void * optionVal ue) now ac-
ceptstheopt i onNane vauesnet adat aUsel nf oSchenm, def aul t St at ement Resul t Type, def aul t Pr epar ed-

St at enent Resul t Type, and char act er Set Resul t s. Inthe previous version only net adat aUsel nf oScherna was
permitted. The same options are available for Connecti on: : set Cl i ent Opti on().

e get_driver_instance() isnow only availablein dynamic library builds - static builds do not have this symbol. This was
done to accommodate loading the DLL with LoadLi br ary or dl open. If you do not use CVake for building the source code
you will need to definenysql cppconn_EXPORTS if you are loading dynamically and want to use the
get _driver _instance() entry point.

¢ Connection map property OPT_RECONNECT was changed to be of type bool ean from| ong | ong.
e LDFLAGS, CXXFLAGS and CPPFLAGS are now checked from the environment for every binary generated.

e Instancesof st d: : aut o_pt r have been changedto boost : : scoped_pt r . Scoped array instances now use
boost::scoped_array. Further, boost : : shared_ptr andboost : : weak_pt r are now used for guarding access around result
sets.

Bugs Fixed
« Certain header files wereincorrectly present in the source distribution. The fix excludes dynamically generated and platform specif-

ic header files from source packages generated using CPack. (Bug #45846)

* CMake generated an error if configuring an out of source build, that is, when CVak e was not called from the source root directory.
(Bug #45843)

* Using Prepared Statements caused corruption of the heap. (Bug #45048)

¢ Missing includes when using GCC 4.4. Note that GCC 4.4 is not yet in use for any official MySQL Connector/C++ builds. (Bug
#44931)

* A bug wasfixed in Prepared Statements. The bug occurred when a stored procedure was prepared without any parameters. This led
to an exception. (Bug #44931)

« FixedbuginResul t Set Met aDat a for statements and prepared statements, get Scal e and get Pr eci si on returned incorrect
results.
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MySQL Connector/C++ Change History

» Fixed aPrepared Statements performance issue. Reading large result sets was slow.

A.2. Changes in MySQL Connector/C++ 1.0.x
A.2.1. Changes in MySQL Connector/CPP 1.0.5 (21 April 2009)

Thisisthefirst Generally Available (GA) release.

Functionality Added or Changed

e Added better support for named pipes, on Windows. Use pi pe: / / and add the path to the pipe. Shared memory connections are
currently not supported.

e Enabled tracing functionality when building with Microsoft Visual C++ 8 and later, which corresponds to Microsoft Visua Studio
2005 and |ater.

e Added Resul t:: get Type() . Implemented for the three result set classes.

¢ Addedtheoptiondef aul t St at enent Resul t Type to MySQL_Connecti on: :set C i ent Opti on() . Also, the method
now returnssql : : Connection *.

¢ Implemented get Resul t Set Type() for Pr epar edSt at enent . The setter is not implemented because currently Pr e-
par edSt at enent cannot do refetching. Storing the result means the bind buffers will be correct.

¢ Implemented get Resul t Set Type() andset Resul t Set Type() for St at enent . Uses TYPE_FORWARD_ONLY, which
means unbuffered result set and TYPE_SCROLL_| NSENSI Tl VE, which means buffered result set.

¢ Changed thereturntypeof sqgl : : SQLException: : get SQLSt at e() fromstd: : stringtoconst char * tobecon-
sistent with st d: : excepti on: : what ().

e Changedtheinterfaceof sql : : Dri ver andsql : : Connect i on so they accept the options map by aliasinstead of by value.
« Improved memory management. Potential memory leak situations are handled more robustly.
e Theinterfaceof sql : : Connecti onMet aDat a, sql : : Resul t Set Met aDat a andsql : : Par anmet er Met aDat a was

modified to have a protected destructor. As aresult the client code has no need to destruct the metadata objects returned by the con-
nector. MySQL Connector/C++ handles the required destruction. This enables statements such as:

connect i on- >get Met aDat a- >get Schema() ;

This avoids potential memory leaks that could occur as aresult of losing the pointer returned by get Met aDat a( ) .
Bugs Fixed

e Ahbugwasfixedin MySQL_Connecti on: : set Sessi onVari abl e( ), which had been causing exceptions to be thrown.

A.2.2. Changes in MySQL Connector/CPP 1.0.4 (31 March 2009, beta)

Functionality Added or Changed

¢ Introduced Resul t Set Met aDat a: : i sZerofill (), whichisnotinthe JDBC specification.
¢ Added support for MySQL Connector/C.
¢ Implemented M\ySQL_Connect i onMet aDat a: : supportsConvert (from to).

« netadat aUsel nf oSchena was added to the connection property map, which enables control of the | NFORVATI ON_SCHENA
for metadata.
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MySQL Connector/C++ Change History

Minimum CMVake version required was changed from 2.4.2 to 2.6.2. The latest version is required for building on Windows.

An installer was added for the Windows operating system.

Bugs Fixed

A leak wasfixed in My SQL_Pr epar edResul t Set , which occurred when the result contained a BLOB column.

A bug wasfixed in all implementationsof Resul t Set: : rel ati ve() whichwas giving awrong return value although position-
ing was working correctly.

A.2.3. Changes in MySQL Connector/CPP 1.0.3 (02 March 2009, alpha)

Functionality Added or Changed

Implemented My SQL_ Dat abaseMet aDat a: : get Cr ossRef erence().
Implemented My SQL_Dat abaseMet aDat a: : get Export edKeys() .

Improved the implementation for Resul t Set Met aDat a: : i sReadOnl y() . Vaues generated from views are read only. These
generated values don't have db in MYSQL_FI ELD set, while all normal columns do have.

Introduced Resul t Set : : get Ul nt () andResul t Set: : get U nt 64().

Renamed Resul t Set : : get Long() toResul t Set: : getlnt64().resultset. hincludestypdefsfor Windowsto be
abletousei nt 64_t .

Introduced, internally, sql : : nysql : : MyVal which hasimplicit constructors. Used in mysql _net adat a. cpp to create result
sets with native datainstead of always string (varchar).

Changed the implementation of MySQL_Const r uct edResul t Set to use the more efficient O(1) access method. This should
improve the speed with which the metadata result sets are used. Also, there isless copying during the construction of the result set,
which means that all result sets returned from the metadata functions will be faster.

Re-added get Typel nf o() with information about all types supported by MySQL and thesql : : Dat aType.

make package_sour ce now packs with bzip2.

Implemented My SQL_Connect i onMet aDat a: : get Procedur eCol umms() .

Implementation for MySQL_ Dat abaseMet aDat a: : get | nport edKeys() for MySQL versions before 5.1.16 using SHOW
and above using | NFORVATI ON_SCHENA.

cppconn/ dat at ype. h has changed and is now used again. Reimplemented the type subsystem to be more usable - more types
for binary and nonbinary strings.

Implemented My SQL_Dat abaseMet aDat a: : get Col unmPri vi | eges().

Implemented My SQL_Connect i on: : set Sessi onVari abl e() for setting variableslikesql _node.

Fixed MySQL_Dat abaseMet aDat a: : get Tabl ePri vi | eges() . Test cases were added in the first unit testing framework.
Implemented Resul t Set : : get Bl ob() whichreturnsst d: : stream

New BLOB implementation. sql : : Bl ob wasremoved infavor of st d: : i st r eam C++'s| OSt r eamlibrary is very powerful,
similar to PHP's streams. It makes no sense to reinvent the wheel. For example, you can passast d: : i st ri ngst r eamobject to
set Bl ob() if thedataisin memory, or just open afilest d: : f st r eamand let it stream to the DB, or write its own stream. This

isasotruefor get Bl ob() whereyou can just copy data (if abuffered result set), or stream data (if implemented).

Added properties enabled methods for connecting, which add many connect options. This uses adictionary (map) of key value pairs.
Methods added are Dr i ver : : connect (map) , and Connecti on: : Connect i on( map) .
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« Experimental support for STLPort. This feature may be removed again at any time later without prior warning! Typecrake - L
for configuration instructions.

e Addition of t est / uni t / READVE with instructions for writing bug and regression tests.

« Mgjor performance improvements due to new buffered Resul t Set implementation.

e MySQ._Driver::getPatchVersi on introduced.

* New datatypes added to the list returned by Dat abaseMet aDat a: : get Typel nf o() are FLOAT UNSI GNED, DECI VAL
UNSI GNED, DOUBLE UNSI GNED. Those tests may not be in the JDBC specification. However, due to the change you should be
able to look up every type and type name returned by, for example, Resul t Set Met aDat a: : get Col uimTypeNane() .

¢ Added new testsint est/ uni t/ cl asses. Thosetests are mostly about code coverage. Most of the actual functionality of the
driver istested by thetestsfound int est / CJUni t Por t .

Bugs Fixed

e Fixed handling of numeric columnsin Resul t Set Met aDat a: : i sCaseSensitivetoreturnf al se.
e Corrected handling of unsigned server types. Now returning correct values.

¢ Bugfixedin MySQL_Prepar edResul t Set: : get Stri ng() . Returned string that had real data but the length was random.
Now, the string isinitialized with the correct length and thusis binary safe.

A.2.4. Changes in MySQL Connector/CPP 1.0.2 (19 December 2008, alpha)

Functionality Added or Changed

e Addedtest/unit asabasisfor genera unit tests using the new test framework, seet est / uni t / exanpl e for basic usage ex-
amples.

¢ Added new unit test framework for JDBC compliance and regression testing.

¢ Implemented MySQL_Resul t Set Met aDat a: : get Preci si on() and
MySQL_Prepar ed_Resul t Set Met aDat a: : get Preci si on(), updating example.

e Added PHP script exanpl es/ cpp_t race_anal yzer . php tofilter the output of the debug trace. Please see the inline com-
ments for documentation. This script is unsupported.

e Implemented MySQL_Pr epar edSt at enent : : cl ear Par anet er s() .
¢ Implemented M\ySQL_Pr epar edSt at emrent : : set Nul | ().

¢ Reverted implementation of MySQL_Dat abaseMet aDat a: : get Typel nf o() . Now unimplemented. In addition, removed
cppconn/ dat at ype. h for now, until amore robust implementation of the types can be devel oped.

e DATE, DATETI ME and Tl ME are now being handled when calling the My SQL_ Pr epar edResul t Set methodsget Stri ng(),
get Doubl e(),getInt (), getLong(),get Bool ean().

e Changed Resul t Set Met aDat a methods get Col urmDi spl aySi ze( ), get Preci si on(), get Scal e() toreturnun-
signed int instead of si gned i nt.

* Implemented get Scal e( ), get Preci si on() andget Col uimbDi spl aySi ze() for M\ySQL_Resul t Set Met aDat a and
MySQL_Prepar ed_Resul t Set Met aDat a.

Bugs Fixed

e Fixed MySQL_Pr epar edSt at enent : : set Bl ob() . Intheteststhereis asimple example of aclassimplementing
sql : : Bl ob.
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e Fixed bug in FLOAT handling.
 Fixedabuginget String().getString() isnow binary safe. A new example was also added.
« Fixed bugsinthe MySQL_Pr epar edSt at enent s methodsset Bi gl nt () and set Dat et i me() . They decremented thein-

ternal column index before forwarding the request. This resulted in a double-decrement and therefore the wrong internal column in-
dex. The error message generated was:

setString() ... invalid "paraneterlndex"

¢ Fixed bugsin MySQL_Dat abaselMet aDat a. All suppor t sCat al ogXXXXX methods were incorrectly returning t r ue and all
suppor t sSchemaXXXX methods were incorrectly returning f al se. Now support sCat al ogXXXXXreturnsf al se and
support sSchemaXXXXX returnst r ue.

e Fixedabugin MySQL_Connecti onMet aDat a: : get Col urms () which was performing a cartesian product of the columnsin
the table times the columns matching col urmNanePat t er n. The example exanpl e/ connec-
tion_neta_schemaobj . cpp was extended to cover the function.

¢ Fixedbugin MySQL_Connecti onMet aDat a: : get | ndex| nf o() . The method did not work because the schema name
wasn't included in the query sent to the server.

e Fixed MySQL_Pr epar edSt at enent Resul t Set : : get Doubl e() to return the correct value when the underlying typeis
MYSQL_TYPE_FLOAT.

A.2.5. Changes in MySQL Connector/CPP 1.0.1 (01 December 2008, alpha)

Functionality Added or Changed

* New directory layout.

¢« MySQL Workbench 5.1 changed to use MySQL Connector/C++ for its database connectivity.

e Converted Connector/J tests added.

e Changedsql : : DbcExcept i on toimplement the interface of JIDBC's SQLExcept i on. Renamedtosql : : SQLExcepti on.
e Renamedsql :: Dbcl nval i dArgunent tosql : : I nval i dAr gunent Excepti on

 Renamedsql : : DbcMet hodNot | npl enent ed tosql : : Met hodNot | npl enent edExcepti on

¢ All tests changed to create TAP compliant output.

¢ Introduced experimental CPack support, see make help.

¢ Changed metadata column name TABLE_CATALOGto TABLE_CAT and TABLE_SCHENA to TABLE_SCHEMto ensure JDBC
compliance.

¢ Renamed Connect i onMet aDat a: : get | nport edKeys(): PKTABLE_CATALOGto PKTABLE_CAT, PKT-
ABLE_SCHENA to PKTABLE_SCHEM FKTABLE_CATALOGto FKTABLE_CAT, FKTABLE_SCHEMA to FKTABLE_SCHEM

¢ Renamed Connect i onMet aDat a: : get Pri maryKeys(): COLUMNto COLUMN_NANME, SEQUENCE to KEY_SEQ, and | N-
DEX_NAME to PK_NAME.

¢ Renamed Connect i onMet aDat a: : get Procedur es: PROCEDURE_SCHENMA to PROCEDURE _SCHEM
¢ Renamed Connect i onMet aDat a: : get Tabl es: TABLE_COMVENT to REMARKS.

« All examples can be given optional connection parameters on the command line, for example:

exanpl es/ connect tcp://host:port user pass database

or
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exanpl es/ connect unix:///path/to/ mysqgl.sock user pass database

Added experimental GCov support, cnake - DMYSQLCPPCONN_GCOV_ENABLE: BOOL=1

Connect i onMet aDat a: : get Cat al ogTer () returns not applicable, there is no counterpart to catalog in MySQL Connect-
or/C++.

Added Connect i onMet aDat a: : get Schenas() and Connecti on: : set Schenma() .
Driver Manager was removed.

Support for (n)make install was added. Y ou can change the default installation path. Carefully read the messages displayed after ex-
ecuting cmake. The following areinstalled:

e Static and the dynamic version of thelibrary, | i brmysql cppconn.
* Genericinterface, cppconn.
*  Two MySQL specific headers:

nmysql _driver. h, usethisif you want to get your connections from the driver instead of instantiating a
MySQL_Connect i on object. This makes your code portable when using the common interface.

nmysql _connecti on. h, usethisif you intend to link directly to the MySQL_Connect i on class and use its specifics not
foundinsql : : Connecti on.

However, you can make your application fully abstract by using the generic interface rather than these two headers.

sql ::nysql :: MySQL_SQLExcept i on was removed. The distinction between server and client (connector) errors, based on
the type of the exception, has been removed. However, the error code can still be checked to evaluate the error type.
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Appendix B. Licenses for Third-Party Components
MySQL 5.5

e SectionB.2,“dt oa. ¢ License”

e Section B.3, “Editline Library (I i bedi t) License”

¢ Section B.4, “Fi ndGTest . cnake License’

e Section B.5, “Fred Fish's Dbug Library License”

e SectionB.6, “get ar g License”

e Section B.7, “GNU Genera Public License Version 2.0, June 1991"

e Section B.8, “GNU Lesser General Public License Version 2.1, February 1999”
e Section B.9, “GNU Libtool License”

¢ Section B.10, “GNU Readline License’

e Section B.11, “Google Controlling Master Thread 1/0 Rate Patch License”
e Section B.12, “Google Perftools (TCMalloc utility) License”

¢ Section B.13, “Google SMP Patch License’

e SectionB.14,“l i b_sql . cc License”

e Section B.15, “Libaio License’

¢ Section B.16, “l i bevent License’

e Section B.17, “Linux-PAM License”

e Section B.18, “md5 (Message-Digest Algorithm 5) License”

e Section B.19, “nt_servc (Windows NT Service class library) License”

e Section B.20, “OpenPAM License”

e Section B.21, “Percona Multiple /O Threads Patch License’

e Section B.22, “RegEX-Spencer Library License’

e Section B.23, “RFC 3174 - US Secure Hash Algorithm 1 (SHA1) License’
e Section B.24, “Richard A. O'Keefe String Library License”

e Section B.25, “SHA-1in C License”

e SectionB.26,“zI i b License’

MySQL Connector/CPP

e Section B.1, “Boost Library License’

B.1. Boost Library License
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The following software may be included in this product:
Boost C++ Libraries

Use of any of this software is governed by the terms of the license below:

Boost Software License - Version 1.0 - August 17th, 2003

Permi ssion is hereby granted, free of charge, to any person or
organi zati on obtaining a copy of the software and acconpanyi ng
docunent ati on covered by this license (the "Software") to use,
reproduce, display, distribute, execute, and transnit the Software,
and to prepare derivative works of the Software, and to permt
third-parties to whomthe Software is furnished to do so, all

subj ect to the follow ng:

The copyright notices in the Software and this entire statenent,
including the above |icense grant, this restriction and the

foll owi ng disclainer, nust be included in all copies of the
Software, in whole or in part, and all derivative works of the

Sof tware, unless such copies or derivative works are solely in the
form of nachi ne-execut abl e obj ect code generated by a source

| anguage processor.

THE SOFTWARE | S PROVIDED "AS IS", W THOUT WARRANTY OF ANY KI ND,
EXPRESS OR | MPLI ED, | NCLUDI NG BUT NOT LI M TED TO THE WARRANTI ES OF
MERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR PURPCSE, TI TLE AND

NON- | NFRI NGEMENT. | N NO EVENT SHALL THE COPYRI GHT HOLDERS OR ANYONE
DI STRI BUTI NG THE SOFTWARE BE LI ABLE FOR ANY DAMAGES OR OTHER
LIABILITY, WHETHER I N CONTRACT, TORT OR OTHERW SE, ARl SI NG FROM QUT
OF OR I N CONNECTI ON W TH THE SOFTWARE OR THE USE OR OTHER DEALI NGS
I'N THE SOFTWARE.

B.2. dt oa. c License

The following software may be included in this product:

dt oa. c

The author of this software is David M Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technol ogi es.

Permission to use, copy, nodify, and distribute this software for

any purpose without fee is hereby granted, provided that this entire
notice I1s included in all copies of any software which is or includes
a copy or nodification of this software and in all copies of the
supporting docurmentation for such software.

TH' S SOFTWARE | S BEI NG PROVIDED "AS | S', W THOUT ANY EXPRESS OR

I MPLI ED WARRANTY. | N PARTI CULAR, NElI THER THE AUTHOR NOR LUCENT
MAKES ANY REPRESENTATI ON OR WARRANTY OF ANY KI ND CONCERNI NG THE
MERCHANTABI LI TY OF THIS SOFTWARE OR | TS FI TNESS FOR ANY PARTI CULAR
PURPCSE.

B.3. Editline Library (I i bedi t) License

The following software may be included in this product:
Editline Library (libedit)

Somefiles are;

Copyright (c) 1992, 1993
The Regents of the University of California. Al rights reserved.

This code is derived fromsoftware contributed to
Ber kel ey by Christos Zoulas of Cornell University.

Redi stribution and use in source and binary forns,
with or without nodification, are permtted provided
that the followi ng conditions are net:

1. Redistributions of source code nust retain the
above copyright notice, this list of conditions
and the follow ng disclainer.

2. Redistributions in binary formnmust reproduce the
above copyright notice, this list of conditions and
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the following disclainmer in the docunentation and/or
other materials provided with the distribution.

3. Neither the name of the University nor the names of
its contributors may be used to endorse or pronote
products derived fromthis software w thout specific
prior witten pernmission.

TH'S SOFTWARE | S PROVI DED BY THE REGENTS AND CONTRI BUTORS
"AS |IS" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG,

BUT NOT LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY
AND FI TNESS FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. I N NO
EVENT SHALL THE REGENTS OR CONTRI BUTORS BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR
CONSEQUENTI AL DAMAGES (I NCLUDI NG, BUT NOT LI M TED TG,
PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE,
DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOAEVER CAUSED
AND ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT, STRI CT
LIABILITY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SI NG
IN ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED
OF THE PCSSIBILITY OF SUCH DAVAGE.

Somefiles are:

Oopyr| ght (c) 2001 The NetBSD Foundation, Inc.
rights reserved.

This code is derived fromsoftware contri buted to The Net BSD Foundati on
by Anthony Ml let.

Redi stribution and use in source and binary forns,
with or without nodification, are permtted prowded
that the follow ng conditions are net:

1. Redistributions of source code nmust retain the
above copyright notice, this list of conditions
and the follow ng di scl ai ner .
2. Redistributions in binary formnust reproduce the
above copyright notice, this list of conditions and the
followi ng disclainer in the docunentation and/or
other materials provided with the distribution.

TH'S SOFTWARE | S PROVI DED BY THE NETBSD FOUNDATI ON, | NC.
AND CONTRI BUTORS "AS | S" AND ANY EXPRESS OR | MPLI ED
WARRANTI ES, | NCLUDING BUT NOT LIMTED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A

PARTI CULAR PURPOSE ARE DI SCLAI MED. | N NO EVENT SHALL
THE FOUNDATI ON OR CONTRI BUTORS BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR
CONSEQUENTI AL DAMAGES (I NCLUDI NG, BUT NOT LI M TED TG,
PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF
USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER I N
CONTRACT, STRICT LIABILITY, OR TORT (I NCLUDI NG NEGLI GENCE
OR OTHERW SE) ARI SING | N ANY WAY QUT OF THE USE OF THI S
SOFTWARE, EVEN I F ADVI SED OF THE PGSSI BI LI TY OF SUCH
DANVAGE.

Somefiles are;

Copyright (c) 1997 The Net BSD Foundation, Inc.
Al rights reserved.

This code is derived fromsoftware contributed to The Net BSD Foundati on
by Jaromir Dol ecek.

Redi stribution and use in source and binary forns,
with or without nodification, are permtted prowded
that the follow ng conditions are net:

1. Redistributions of source code nust retain the
above copyright notice, this list of conditions
and the follow ng disclainmer.
2. Redistributions in binary form nust reproduce
t he above copyright notice, this list of conditions
and the follow ng disclainmer in the docunmentation
and/or other materials provided with the distribution.

TH 'S SOFTWARE | S PROVI DED BY THE NETBSD FOUNDATI ON, | NC.
AND CONTRI BUTORS "AS |'S" AND ANY EXPRESS OR | MPLI ED
WARRANTI ES, | NCLUDING, BUT NOT LIMTED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A

PARTI CULAR PURPCSE ARE DI SCLAI MED. | N NO EVENT SHALL
THE FOUNDATI ON OR CONTRI BUTORS BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR
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CONSEQUENTI AL DAMAGES (| NCLUDI NG, BUT NOT LI M TED TG,
PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF

USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (|NCLUDI NG NEG.I GENCE
OR OTHERW SE) ARI SING I N ANY WAY QUT OF THE USE OF THI S
SOFTWARE, EVEN | F ADVI SED OF THE PCSSI BI LI TY OF SUCH
DANVAGE.

Somefiles are:

Copyright (c) 1998 Todd C. Mller <Todd. M| er @ourtesan. conr

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

THE SOFTWARE | S PROVIDED "AS IS" AND TODD C. MLLER

DI SCLAI M5 ALL WARRANTI ES W TH REGARD TO THI S SOFTWARE

I NCLUDI NG ALL | MPLI ED WARRANTI ES OF MERCHANTABI LI TY

AND FI TNESS. | N NO EVENT SHALL TODD C. M LLER BE LI ABLE
FOR ANY SPECI AL, DI RECT, | NDI RECT, OR CONSEQUENTI AL
DAVAGES OR ANY DANVAGES WHATSOEVER RESULTI NG FROM

LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTI ON

OF CONTRACT, NEGLI GENCE OR OTHER TORTI QUS ACTI ON,

ARI SING QUT OF OR I N CONNECTI ON W TH THE USE OR
PERFORVMANCE OF THI' S SOFTWARE.

B.4. Fi ndGTlest . cnmake License

The following software may be included in this product:

Fi ndGTest . cmake hel per script (part of CMake)

Copyri ght 2009 Kitware, Inc.
Copyri ght 2009 Philip Lowran
Copyri ght 2009 Dani el Bl ezek

Di stributed under the OSl-approved BSD License (the "License");
see acconpanying file Copyright.txt for details.

This software is distributed WTHOUT ANY WARRANTY; w thout even the
implied warranty of MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE.
See the License for nore information.

(To distributed this file outside of CVake, substitute the full
Li cense text for the above reference.)

Thanks to Daniel Blezek for the GIEST_ADD TESTS code
Text of Copyright.txt mentioned above:

CMake - Cross Pl atform Makefil e Generator
Copyri ght 2000-2009 Kitware, Inc., Insight Software Consortium
Al rights reserved.

Redi stribution and use in source and binary forms, with or without
nmodi fication, are permtted provided that the follow ng conditions
are met:

* Redistributions of source code nust retain the above copyri ght
notice, this list of conditions and the follow ng disclalner.

* Redistributions in binary formnmust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclaimer in the
docunent ati on and/or other materials provided with the distribution.

* Neither the names of Kitware, Inc., the Insight Software Consortium
nor the names of their contributors may be used to endorse or pronote
products derived fromthis software w thout specific prior witten
permi ssi on.

TH S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS |S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR
A PARTI CULAR PURPOSE ARE DI SCLAI MED. I N NO EVENT SHALL THE COPYRI GHT
HOLDER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NCI DENTAL,
SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAVAGES (I NCLUDI NG, BUT NOT

LI M TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE,
DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOAEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT
(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARISING I N ANY WAY QUT OF THE USE
OF TH S SOFTWARE, EVEN I F ADVI SED OF THE PGSSI BI LI TY OF SUCH DANVAGE.
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B.5. Fred Fish's Dbug Library License

The following software may be included in this product:

Fred Fish's Dbug Library

NOTI CE

Copyri ght Abandoned, 1987, Fred Fish

This previously copyrighted work has been placed into the

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

private or conmercial.

Because of the nunmber of inquiries | was receiving about the

of this product in comrercially devel oped works | have decided to

simply make it public domain to further its unrestricted use.

specifically would be nost happy to see this material

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

Comput er Science Research Goup, and a standard part of the GNU

system fromthe Free Software Foundati on.

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

all copies and derivative works. Thank you.

The author makes no warranty of any kind wth respect

product and explicitly disclainms any inplied warranties of mer-

chantability or fitness for any particul ar purpose.

The dbug_anal yze.c file is subject to the follow ng notice:

Copyri ght June 1987, Binayak Banerjee
Al rights reserved.

This program may be freely distributed under the same ternms and

conditions as Fred Fish's Dbug package.

B.6. get ar g License

The following software may be included in this product:

get ar g Function (get ar g. h, get ar g. c files)

Copyright (c) 1997 — 2000 Kungliga Tekni ska Hogskol an
(Royal Institute of Technol ogy, Stockholm Sweden).
Al rights reserved.

Redi stribution and use in source and binary forms, with
or without nodification, are permtted provided that the
following conditions are net:

1. Redistributions of source code nust retain the above
copyright notice, this list of conditions and the
fol l ow ng disclainer.

2. Redistributions in binary formnust reproduce the above
copyright notice, this list of conditions and the foll ow ng
disclaimer in the docunentation and/or other materials

provided with the distribution.

3. Neither the name of the Institute nor the nanes of its
contributors may be used to endorse or pronote products
derived fromthis software w thout specific prior witten

permi ssion.
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TH'S SOFTWARE | S PROVI DED BY THE | NSTI TUTE AND CONTRI BUTORS

"AS |IS" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG,

BUT NOT LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY
AND FI TNESS FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. I N NO

EVENT SHALL THE | NSTI TUTE OR CONTRI BUTORS BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NClIDENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL
DAMAGES (I NCLUDI NG, BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE
GOODS OR SERVI CES; LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS

| NTERRUPTI ON) HOWEVER CAUSED AND ON ANY THEORY OF LI ABILITY,
WHETHER | N CONTRACT, STRICT LIABILITY, OR TORT (| NCLUDI NG

NEGLI GENCE OR OTHERW SE) ARI SI NG I N ANY WAY QUT OF THE USE OF
TH'S SOFTWARE, EVEN | F ADVI SED OF THE PCSSI BI LI TY OF SUCH

DANVAGE.

B.7. GNU General Public License Version 2.0, June 1991

The followi ng applies to all products |icensed under the GNU General
Public License, Version 2.0: You may not use the identified files
except in conmpliance with the GNU General Public License, Version
2.0 (the "License.") You may obtain a copy of the License at
http://ww. gnu.org/licenses/gpl-2.0.txt. A copy of the license is

al so reproduced bel ow. Unless required by applicable | aw or agreed
toin witing, software distributed under the License is distributed
on an "AS | S" BASIS, W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND,
either express or inplied. See the License for the specific |anguage
governing perm ssions and |limtations under the License.

GNU GENERAL PUBLI C LI CENSE
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

C?IPi esdof this license docunent, but changing it is not

al | owed.

Preanbl e

The licenses for nost software are designed to take away your
freedomto share and change it. By contrast, the GNU General Public
Li cense is intended to guarantee your freedomto share and change free
software--to nmake sure the software is free for all its users. This
General Public License applies to nost 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 GCeneral Public License instead.) You can apply it to
your prograns, too.

Wien we speak of free software, we are referring to freedom not
price. Qur General Public Licenses are designed to make sure that you
have the freedomto 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 prograns; 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 nmodify it.

For exanple, if you distribute copies of such a program whether
gratis or for a fee, you nust give the recipients all the rights that
you have. You nust neke sure that they, too, receive or can get the
source code. And you nmust show themthese 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 | egal perm ssion to
copy, distribute and/or nodify the software.

Al so, for each author's protection and ours, we want to nmake certain
that everyone understands that there is no warranty for this free
software. If the software is nodified by someone el se 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 programis threatened constantly by software
patents. W wish to avoid the danger that redistributors of a free
programwi || individually obtain patent |icenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent nust be |icensed for everyone's free use or not |icensed at all.

The precise terms and conditions for copying, distribution and
nmodi fication follow
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GNU GENERAL PUBLI C LI CENSE
TERMS AND CONDI TI ONS FOR COPYI NG, DI STRI BUTI ON AND MODI FI CATI ON

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 "Prograni, below,
refers to any such programor work, and a "work based on the Program'
means either the Program or any derivative work under copyright |aw
that is to say, a work containing the Programor a portion of it,
either verbatimor with nodifications and/or translated into another
| anguage. (Hereinafter, translation is included without limtation in
the term"nodification".) Each licensee is addressed as "you".

Activities other than copying, distribution and nodification are not
covered by this License; they are outside its scope. The act of
running the Programis not restricted, and the output fromthe Program
is covered only if its contents constitute a work based on the
Program (i ndependent of having been made by running the Progran.

Whet her that iIs true depends on what the Program does.

1. You may copy and distribute verbati mcopies of the Program s
source code as you receive it, in any medium provided that you
conspi cuously and appropriately publish on each copy an appropriate
copyright notice and disclainmer 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 Programa copy of this License
along with the Program

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

2. You may nodi fy your copy or copies of the Programor any portion
of it, thus formng a work based on the Program and copy and
distribute such nodifications or work under the terms of Section 1
above, provided that you also nmeet all of these conditions:

a) You nust cause the nodified files to carry prom nent 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 fromthe Programor 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 nodified programnormally reads commands interactively
when run, you nust cause it, when started running for such
interactive use in the nost ordinary way, to print or display an
announcenent 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 redistri bute the program under
these conditions, and telling the user howto view a copy of this
Li cense. (Exception: if the Programitself is interactive but
does not normally print such an announcenent, your work based on
the Programis not required to print an announcenent.)

These requirements apply to the nodified work as a whole. If
identifiable sections of that work are not derived fromthe Program

and can be reasonably considered i ndependent and separate works in
thensel ves, then this License, and its terns, do not apply to those
sections when you distribute themas 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 nust be on the terms of
this License, whose permnissions for other |icensees extend to the

entire whole, and thus to each and every part regardl ess of who wote it.

Thus, it is not the intent of this section to claimrights or contest
your rights to work witten entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or

col l ective works based on the Program

I'n addition, nere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a vol ume 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 formunder the terns of
Sections 1 and 2 above provided that you al so do one of the follow ng:

a) Acconpany it with the conpl ete correspondi ng machi ne-readabl e
source code, which nust be distributed under the terns of Sections
1 and 2 above on a nedi um custonarily used for software

i nterchange; or,

b) Accompany it with a witten offer, valid for at |least three
years, to give any third party, for a charge no nore than your
cost of physically perform ng source distribution, a conplete
machi ne-readabl e copy of the correspondi ng source code, to be
distributed under the terms of Sections 1 and 2 above on a nedi um
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customarily used for software interchange; or

c) Acconpany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is

al l oned only for noncommercial distribution and only if you

recei ved the programin object code or executable formwth such
an offer, in accord with Subsection b above.)

The source code for a work nmeans the preferred formof the work for
meki ng nodi fications to it. For an executable work, conplete source
code nmeans all the source code for all nmodules it contains, plus any
associ ated interface definition files, plus the scripts used to
control conpilation and installation of the executable. However, as
a speci al exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form with the najor conponents (conpiler, kernel, and so on) of the
operating systemon which the executable runs, unless that conponent
itself acconpani es the executable

If distribution of executable or object code is nade by offering
access to copy froma designated place, then offering equival ent
access to copy the source code fromthe same place counts as
distribution of the source code, even though third parties are not
conpel | ed to copy the source along with the object code

4. You may not copy, nodify, sublicense, or distribute the Program
except as expressly provided under this License. Any attenpt
otherwi se to copy, nodify, sublicense or distribute the Programis
void, and will automatically term nate your rights under this License
However, parties who have received copies, or rights, fromyou under
this License will not have their |icenses term nated so |ong as such
parties remain in full conpliance

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you perm ssion to nodify or
distribute the Programor its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
nodi fying or distributing the Program (or any work based on the
Progran), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or nodifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Progran), the recipient automatically receives a |license fromthe
original licensor to copy, distribute or nodify the Program subject to
these terns and conditions. You nmay not inpose any further
restrictions on the recipients' exercise of the rights granted herein
You are not responsible for enforcing conpliance 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 linmted to patent issues)
conditions are inposed on you (whether by court order, agreement or
otherwi se) that contradict the conditions of this License, they do not
excuse you fromthe conditions of this License. |[|f you cannot
distribute so as to satisfy sinmultaneously your obligations under this
Li cense and any other pertinent obligations, then as a consequence you
may not distribute the Programat all. For exanple, if a patent
Iicense 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 fromdistribution of the Program

If any portion of this section is held invalid or unenforceabl e under
any particular circunstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other

ci rcunst ances

It is not the purpose of this section to induce you to infringe any
patents or other property right clainms 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

i mpl emented by public |icense practices. Many people have made
generous contributions to the wide range of software distributed
through that systemin 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 systemand a |icensee cannot

i mpose 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 Programis 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 |limtation excluding
those countries, so that distribution is pernmitted only in or anopng
countries not thus excluded. In such case, this License incorporates
the limtation as if witten in the body of this License
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9. The Free Software Foundati on may publish revised and/or new
versions of the General Public License fromtime to tinme. Such new
versions will be simlar in spirit to the present version, but may
differ in detail to address new probl ems or concerns.

Each version is given a distinguishing version nunber. |f the Program
specifies a version nunber of this License which applies to it and
"any |l ater version", you have the option of follow ng the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. |f the Program does not specify a
version nunber of this License, you nay choose any version ever
published by the Free Software Foundation.

10. If you wish to incorporate parts of the Programinto other free
progranms whose distribution conditions are different, wite to the
author to ask for perm ssion. For software which is copyrighted by the
Free Software Foundation, wite to the Free Software Foundation; we
someti mes make exceptions for this. Qur 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 | S LI CENSED FREE OF CHARGE, THERE | S NO
WARRANTY FOR THE PROGRAM TO THE EXTENT PERM TTED BY APPLI CABLE LAW
EXCEPT WHEN OTHERW SE STATED | N WRI TI NG THE COPYRI GHT HOLDERS AND/ OR
OTHER PARTI ES PROVI DE THE PROGRAM "AS | S" W THOUT WARRANTY OF ANY KI ND,
El THER EXPRESSED OR | MPLI ED, | NCLUDI NG, BUT NOT LIM TED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE.

THE ENTI RE RI SK AS TO THE QUALI TY AND PERFORVANCE OF THE PROGRAM I S
W TH YOQU. SHOULD THE PROGRAM PROVE DEFECTI VE, YOU ASSUME THE COST OF
ALL NECESSARY SERVI CI NG, REPAI R OR CORRECTI ON.

12. I N NO EVENT UNLESS REQUI RED BY APPLI CABLE LAW OR AGREED TO I N
WRI TING WLL ANY COPYRI GHT HOLDER, OR ANY OTHER PARTY WHO MAY MODI FY
AND/ OR REDI STRI BUTE THE PROGRAM AS PERM TTED ABOVE, BE LI ABLE TO YQU
FOR DAVAGES, | NCLUDI NG ANY GENERAL, SPECI AL, | NCI DENTAL OR
CONSEQUENTI AL DAMAGES ARI SI NG QUT OF THE USE OR I NABI LI TY TO USE THE
PROGRAM (| NCLUDI NG BUT NOT LIM TED TO LOSS OF DATA OR DATA BEI NG
RENDERED | NACCURATE OR LOSSES SUSTAI NED BY YOU OR THI RD PARTIES OR A
FAI LURE OF THE PROGRAM TO OPERATE W TH ANY OTHER PROGRAMS), EVEN |F
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVI SED OF THE PGSSI BI LI TY OF SUCH
DANVAGES.

END OF TERVS AND CONDI TI ONS
How to Apply These Terms to Your New Prograns

If you develop a new program and you want it to be of the greatest
possi bl e use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terns.

To do so, attach the followi ng notices to the program It is safest
to attach themto the start of each source file to nost effectively
convey the exclusion of warranty; and each file should have at | east
the "copyright"” line and a pointer to where the full notice is found.

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

This programis free software; you can redistribute it and/or
nmodi fy it under the terns of the GNU General Public License as
publ i shed by the Free Software Foundation; either version
2 of the License, or (at your option) any |later version.

This programis distributed in the hope that it will be useful,
but W THOUT ANY WARRANTY; without even the inplied warranty of
MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the
G\U Ceneral Public License for nore details.

You shoul d have received a copy of the GNU General Public License
along with this program if not, wite to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA
02110- 1301 USA.

Al so add infornation on how to contact you by electronic and paper nuil.

If the programis interactive, nmake it output a short notice like this
when it starts in an interactive node:

Gnonovi si on version 69, Copyright (C year name of author

Gnom)w sion comes with ABSOLUTELY NO WARRANTY; for details
type 'show w . This is free software, and you are wel cone

to redistribute it under certain conditi ons; type 'show c'
for details.

The hypot hetical commands 'show w and 'show ¢' shoul d show the
appropriate parts of the General Public License. O course, the
comrands you use may be cal |l ed sonething other than 'show w and
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‘show c¢'; they could even be nmouse-clicks or nenu itens--whatever
suits your program

You shoul d al so get your enployer (if you work as a progranmer) or your
school, if any, to sign a "copyright disclainmer” for the program if
necessary. Here is a sanple; alter the nanes:

Yoyodyne, Inc., hereby disclainms all copyright interest in the
program ' Gnonovi si on' (whi ch makes passes at conpilers) witten
by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permt incorporating your program

into proprietary prograns. |f your programis a subroutine library,
you may consider it nore useful to permt |inking proprietary
applications with the library. |If this is what you want to do, use

the GNU Lesser Ceneral Public License instead of this License.

B.8. GNU Lesser General Public License Version 2.1, February 1999

The follow ng applies to all products |icensed under the

GN\U Lesser General Public License, Version 2.1: You may

not use the identified files except in conpliance with

the GNU Lesser Ceneral Public License, Version 2.1 (the
"License"). You may obtain a copy of the License at
http://ww. gnu.org/licenses/lgpl-2.1.htm. A copy of the
license is also reproduced bel ow. Unless required by
applicable law or agreed to in witing, software distributed
under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either express
or inplied. See the License for the specific Ianguage governi ng
permissions and |imitations under the License

GNU LESSER GENERAL PUBLI C LI CENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is pernmitted to copy and distribute verbati mcopies
of this license docunment, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the version nunber 2.1.]

Preanbl e

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

This license, the Lesser General Public License, applies to sonme
speci al | y desi gnated software packages--typically libraries--of the
Free Software Foundation and ot her authors who decide to use it. You
can use it too, but we suggest you first think carefully about whether
this license or the ordinary General Public License is the better
strategy to use in any particul ar case, based on the expl anati ons bel ow.

When we speak of free software, we are referring to freedom of use,
not price. Qur General Public Licenses are designed to make sure that
you have the freedomto 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 and use pieces of
it in new free programs; and that you are informed that you can do
t hese things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions transliate to certain responsibilities for
you if you distribute copies of the library or if you nodify it.

For exanple, if you distribute copies of the library, whether gratis
or for a fee, you nust give the recipients all the rights that we gave
you. You nust neke sure that they, too, receive or can get the source
code. If you link other code with the library, you nust provide
conpl ete object files to the recipients, so that they can relink them
with the library after naking changes to the l'ibrary and reconpiling
it. And you must show themthese ternms so they know their rights.

W protect your rights with a two-step nmethod: (1) we copyright the
library, and (2) we offer you this |icense, which gives you |egal
permission to copy, distribute and/or nodify the Iibrary.
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To protect each distributor, we want to make it very clear that
there is no warranty for the free library. Also, if the library is
nmodi fi ed by someone el se and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that m ght be
introduced by others.

Finally, software patents pose a constant threat to the existence of
any free program W w sh to make sure that a conmpany cannot
effectively restrict the users of a free program by obtaining a
restrictive license froma patent holder. Therefore, we insist that
any patent |icense obtained for a version of the |ibrary nmust be
consistent with the full freedom of use specified in this |icense.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. This license, the GNU Lesser
General Public License, applies to certain designated libraries, and
is quite different fromthe ordinary General Public License. W use
this license for certain libraries in order to permit linking those
libraries into non-free prograns.

When a programis linked with a library, whether statically or using
a shared library, the conbination of the two is legally speaking a
conmbi ned work, a derivative of the original |ibrary. The ordinary
General Public License therefore permts such linking only if the
entire conbination fits its criteria of freedom The Lesser General
Public License permits nmore lax criteria for linking other code with
the library.

W call this license the "Lesser" General Public License because it
does Less to protect the user's freedomthan the ordi nary General
Public License. It also provides other free software devel opers Less
of an advantage over conpeting non-free programs. These di sadvant ages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser |icense provides advantages in certain
speci al circunstances.

For exanple, on rare occasions, there may be a special need to
encourage the w dest possible use of a certain library, so that it
becomes a de-facto standard. To achieve this, non-free prograns
must be allowed to use the library. A nobre frequent case is that
a free library does the same job as widely used non-free libraries.
In this case, there is little to gain by limting the free library
to free software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
prograns enables a greater nunmber of people to use a |arge body of
free software. For exanple, permission to use the GNU C Library in
non-free prograns enables many nore people to use the whole G\U
operating system as well as its variant, the GNU Li nux operating
system

Al t hough the Lesser General Public License is Less protective of the
users' freedom it does ensure that the user of a programthat is
linked with the Library has the freedomand the wherewithal to run
that programusing a nodified version of the Library.

The precise terms and conditions for copying, distribution and
nodi fication follow. Pay close attention to the difference between a
"work based on the library" and a "work that uses the library". The
fornmer contains code derived fromthe library, whereas the latter nust
be combined with the library in order to run.

GNU LESSER GENERAL PUBLI C LI CENSE
TERMS AND CONDI TI ONS FOR COPYI NG, DI STRI BUTI ON AND MODI FI CATI ON

0. This License Agreenent applies to any software library or other
program whi ch contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License").

Each |icensee is addressed as "you".

A "library" neans a collection of software functions and/or data
prepared so as to be conveniently |inked with application prograns
(whi ch use sonme of those functions and data) to form executables.

The "Library", below, refers to any such software library or work
whi ch has been distributed under these terns. A "work based on the
Li brary" means either the Library or any derivative work under
copyright law. that is to say, a work containing the Library or a
portion of it, either verbatimor with nodifications and/or translated
straightforwardly into another |anguage. (Hereinafter, translation is
included without limtation in the term"nodification".)

"Source code" for a work nmeans the preferred formof the work for
maki ng nodifications to it. For a library, conplete source code neans
all the source code for all npdules it contains, plus any associated
interface definition files, plus the scripts used to control
conpilation and installation of the library.

42



Licenses for Third-Party Components

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

1. You may copy and distribute verbatimcopies of the Library's
conpl ete source code as you receive it, in any nmedium provided that
you conspi cuously and appropriately publish on each copy an
appropriate copyright notice and disclainmer of warranty; keep intact
all the notices that refer to this License and to the absence of any
watr)ranty; and distribute a copy of this License along with the
Li brary.

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 nodify your copy or copies of the Library or any portion
of it, thus formng a work based on the Library, and copy and
distribute such nodifications or work under the ternms of Section 1
above, provided that you also neet all of these conditions:

a) The nodified work nust itself be a software library.

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

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

d) If afacility in the nodified Library refers to a function or a
table of data to be supplied by an application programthat uses
the facility, other than as an argunent passed when the facility
is invoked, then you nmust make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and perforns whatever part of
its purpose remains neani ngful .

(For exanple, a function in a library to conpute square roots has
a purpose that is entirely well-defined i ndependent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function nust

be optional: if the application does not supply it, the square
root function must still conpute square roots.)
These requirements apply to the nodified work as a whole. |[f

identifiable sections of that work are not derived fromthe Library,
and can be reasonably consi dered i ndependent and separate works in
thensel ves, then this License, and its terns, do not apply to those
sections when you distribute themas separate works. But when you
distribute the same sections as part of a whole which is a work based
on the Library, the distribution of the whole nmust be on the terms of
this License, whose pernissions for other licensees extend to the
entire whole, and thus to each and every part regardl ess of who wote
it.

Thus, it is not the intent of this section to claimrights or contest
your rights to work witten entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or

col l ective works based on the Library.

I'n addition, nere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a vol unme of
a storage or distribution medium does not bring the other work under
the scope of this License.

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

Once this change is made in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copi es and derivative works made from that copy.

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

4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you acconpany
it wwth the conplete correspondi ng machi ne-readabl e source code, which
nust be distributed under the terns of Sections 1 and 2 above on a
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medi um customarily used for software interchange.

If distribution of object code is made by offering access to copy
froma designated place, then offering equival ent access to copy the
source code fromthe same place satisfies the requirement to
distribute the source code, even though third parties are not
conpel l ed to copy the source along with the object code.

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

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

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

If such an object file uses only nunerical paraneters, data
structure |l ayouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardl ess of whether it is legally a derivative
wor k. (Executabl es containing this object code plus portions of the
Library will still fall under Section 6.)

Oherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the ternms of Section 6.
Any execut abl es containing that work also fall under Section 6,
whet her or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may al so conbi ne or
link a "work that uses the Library" with the Library to produce a
wor k containing portions of the Library, and distribute that work
under ternms of your choice, provided that the ternms permt
nodi fication of the work for the customer's own use and reverse
engi neering for debuggi ng such nodifications.

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

a) Acconpany the work with the conpl ete correspondi ng

machi ne-readabl e source code for the Library including whatever
changes were used in the work (which nust be distributed under
Sections 1 and 2 above); and, if the work is an executabl e |inked
with the Library, with t he conrpl ete nachi ne-readabl e "work that
uses the Library", as object code and/or source code, so that the
user can nodify the Library and then relink to produce a nodified
execut abl e containing the nodified Library. (It is understood
that the user who changes the contents of definitions files in the
Library will not necessarily be able to reconpile the application
to use the nodified definitions.)

b) Use a suitable shared library mechanismfor linking with the
Library. A suitable mechanismis one that (1) uses at run tine a
copy of the library already present on the user's conputer system
rather than copying library functions into the executable, and (2)
wi || operate properly with a nodified version of the I|brary, if
the user installs one, as long as the nodified version is
interface-conpatible with the version that the work was nade with.

c) Acconpany the work with a witten offer, valid for at
| east three years, to give the sane user the materials
speci fied in Subsection 6a, above, for a charge no nore
than the cost of performing this distribution.

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

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

For an executable, the required formof the "work that uses the
Li brary" must include any data and utility progranms needed for
reproduci ng the executable fromit. However, as a special exception,
the materials to be distributed need not include anything that is
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normal Iy distributed (in either source or binary form) with the major
conmponents (conpiler, kernel, and so on) of the operating system on
whi ch the executable runs, unless that conponent itself acconpanies
the execut abl e.

It may happen that this requirenment contradicts the license
restrictions of other proprietary libraries that do not normally
acconpany the operating system Such a contradiction means you cannot
gjse b_oLh them and the Library together in an executable that you

istribute.

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

a) Acconpany the conbined library with a copy of the same work
based on the Library, unconmbined with any other library
facilities. This nust be distributed under the terms of the
Secti ons above.

b) G ve pronminent notice with the conmbined library of the fact
that part of it is a work based on the Library, and expl ai ni ng
where to find the acconpanyi ng unconbi ned form of the sane work.

8. You may not copy, nodify, sublicense, link with, or distribute
the Library except as expressly provided under this License. Any
attenpt otherwise to copy, nodify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, fromyou under this License will not have their |icenses
term nated so long as such parties remain in full conpliance.

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

10. Each time you redistribute the Library (or any work based on the
Li brary), the recipient automatically receives a |license fromthe
original licensor to copy, distribute, link with or nodify the Library
subj ect to these terms and conditions. You may not inpose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing conpliance by third parties with
this License.

11. 1f, as a consequence of a court judgnment or allegation of patent
infringement or for any other reason (not linmted to patent issues),
conditions are inmposed on you (whether by court order, agreement or
otherwi se) that contradict the conditions of this License, they do not
excuse you fromthe conditions of this License. |f you cannot
distribute so as to satisfy sinmultaneously your obligations under this
Li cense and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For exanple, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely fromdistribution of the Library.

If any portion of this section is held invalid or unenforceabl e under
any particular circunstance, the bal ance of the section is intended
to apply, and the section as a whole is intended to apply in other

ci rcumnst ances.

It is not the purpose of this section to induce you to infringe any
patents or other property right clainms or to contest validity of any
such clainms; this section has the sol e purpose of protecting the
integrity of the free software distribution systemwhich is

i mpl emented by public |icense practices. Many people have made
generous contributions to the wide range of software distributed
through that systemin 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 systemand a |icensee cannot
i mpose that choice.

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

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

13. The Free Software Foundati on may publish revised and/or new
versions of the Lesser General Public License fromtine to tine.
Such new versions will be simlar in spirit to the present version,
but may differ in detail to address new problens or concerns.

Each version is given a distinguishing version nunber. |f the Library
speci fies a version nunber of this License which applies to it and
"any |ater version", you have the option of followng the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. |If the Library does not specify a

l'i cense version nunber, you may choose any version ever published by
the Free Software Foundati on.

14. 1f you wish to incorporate parts of the Library into other free
prograns whose distribution conditions are inconpatible with these,
wite to the author to ask for permission. For software which is
copyrighted by the Free Software Foundation, wite to the Free
Sof twar e Foundati on; we sonetimes make exceptions for this. Qur
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY | S LI CENSED FREE OF CHARGE, THERE | S NO
WARRANTY FOR THE LI BRARY, TO THE EXTENT PERM TTED BY APPLI CABLE LAW
EXCEPT WHEN OTHERW SE STATED I N WRI TI NG THE COPYRI GHT HOLDERS AND/ OR
OTHER PARTI ES PROVI DE THE LI BRARY "AS | S" W THOUT WARRANTY OF ANY
KIND, ElI THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO, THE
| MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR
PURPOSE. THE ENTIRE RI SK AS TO THE QUALI TY AND PERFORMANCE OF THE
LIBRARY IS WTH YOQU. SHOULD THE LI BRARY PROVE DEFECTI VE, YOU ASSUME
THE COST OF ALL NECESSARY SERVI CI NG REPAI R OR CORRECTI ON.

16. I N NO EVENT UNLESS REQUI RED BY APPLI CABLE LAW OR AGREED TO I N
WRI TING WLL ANY COPYRI GHT HOLDER, OR ANY OTHER PARTY WHO MAY MODI FY
AND/ OR REDI STRI BUTE THE LI BRARY AS PERM TTED ABOVE, BE LI ABLE TO YQU
FOR DAVAGES, | NCLUDI NG ANY GENERAL, SPECI AL, | NCI DENTAL OR
CONSEQUENTI AL DAMAGES ARI SI NG QUT OF THE USE OR I NABI LI TY TO USE THE
LI BRARY (I NCLUDI NG BUT NOT LIM TED TO LOSS OF DATA OR DATA BEI NG
RENDERED | NACCURATE OR LOSSES SUSTAI NED BY YOU OR THI RD PARTIES OR A
FAI LURE OF THE LI BRARY TO OPERATE W TH ANY OTHER SOFTWARE), EVEN | F
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVI SED OF THE PQSSI Bl LI TY OF SUCH
DAVAGES.

END OF TERMS AND CONDI TI ONS
How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest
possi bl e use to the public, we recommend making it free software that
everyone can redistribute and change. You can do so by permtting
redi stribution under these ternms (or, alternatively, under the terns
of the ordinary General Public License).

To apply these terms, attach the follow ng notices to the library.
It is safest to attach themto the start of each source file to nost
effectively convey the exclusion of warranty; and each file should
have at |east the "copyright" line and a pointer to where the full
notice is found.

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

This library is free software; you can redistribute it and/or
modify it under the ternms of the GNU Lesser General Public

Li cense as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful,
but W THOUT ANY WARRANTY; without even the inplied warranty of
MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the G\U
Lesser Ceneral Public License for nore details.

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

Al so add infornation on how to contact you by electronic and paper nuil.

You shoul d al so get your enployer (if you work as a progranmer) or your
school, if any, to sign a "copyright disclaimer” for the library, if
necessary. Here is a sanple; alter the nanes:

Yoyodyne, Inc., hereby disclains all copyright interest in the
library " Frob' (a library for tweaking knobs) witten by Janes
Random Hacker .
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<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all there is to it!

B.9. GNU Libtool License

The following software may be included in this product:
GNU Libtool (The GNU Portable Library Tool)

If you are receiving a copy of the Oracle software in
source code, you are also receiving a copy of two files
(I'tmain.sh and Itdl.h) generated by the G\U Libtool in
source code. If you received the Oracle software under
a |license other than a comrercial (non-GPL) |icense,
then the terns of the Oracle license do NOT apply to
these files from G\U Libtool; they are licensed under
the follow ng licenses, separately fromthe Oracle
prograns you receive.

Oracle elects to use GNU General Public License version
2 (GPL) for any software where a choice of GPL or G\U
Lesser/Li brary General Public License (LGPL) |icense
versions are nade available with the I anguage indicating
that GPL/LGPL or any |later version may be used, or where
a choi ce of which version of the GPL/LGPL is applied is
unspeci fied.

From G\U Li bt ool :

Itmain.sh - Provide generalized |ibrary-building support
servi ces.

NOTE: Changing this file will not affect anything until

you rerun configure.

Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001, 2003, 2004,
2005, 2006, 2007 Free Software Foundation, Inc.

Oiginally by Gordon Matzigkeit, 1996

This programis free software; you can redistribute it
and/or nmodify 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

| ater version.

This programis distributed in the hope that it will be
useful, but W THOUT ANY WARRANTY; without even the inplied
warranty of MERCHANTABILITY or FI TNESS FOR A PARTI CULAR
PURPCSE. See the GNU General Public License for nore
details. You should have received a copy of the GNU General
Public License along with this program if not, wite to
the Free Software Foundation, Inc., 51 Franklin Street,
Fifth Floor, Boston, MA 02110-1301, USA.

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

This component is licensed under Section B.7, “GNU General Public License Version 2.0, June 1991”

B.10. GNU Readline License

The following software may be included in this product:
GNU Readline Library

G\U Readline Library

Wth respect to MySQL Server/C uster software |icensed
under GNU General Public License, you are receiving a
copy of the GNU Readline Library in source code. The
terms of any Oracle license that might acconpany the
Oracle progranms do NOT apply to the GNU Readline Library;
it is licensed under the follow ng |icense, separately
fromthe Oracle prograns you receive. Oracle elects to
use G\U General Public License version 2 (GPL) for any
software where a choice of GPL |icense versions are
made available with the | anguage indicating that GPLv2
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or any later version may be used, or where a choice of
whi ch version of the GPL is applied is unspecified.

This component is licensed under Section B.7, “GNU General Public License Version 2.0, June 1991”

B.11. Google Controlling Master Thread I/0O Rate Patch License

The following software may be included in this product:

Google Controlling master thread 1/O rate patch

Copyright (c) 2009, Google Inc.
Al rights reserved.

Redi stribution and use in source and binary forms, with or without
nodi fication, are permtted provided that the follow ng conditions
are met:

* Redistributions of source code nust retain the above copyri ght
notice, this list of conditions and the follow ng disclalner.

* Redistributions in binary formnust reproduce the above copyright
notice, this list of conditions and the follow ng disclaimer in the
docunent ati on and/or other materials provided with the distribution.

* Neither the nane of the Google Inc. nor the names of its contributors
may be used to endorse or pronpte products derived fromthis software
Wi t hout specific prior witten permnission.

TH S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS |S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS
FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. | N NO EVENT SHALL THE
COPYRI GHT OMNER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
I NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG
BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES;
LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER | N CONTRACT, STRICT
LI ABILITY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARISING I N
ANY WAY OUT OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE
PCSSI BI LI TY OF SUCH DAMAGE

B.12. Google Perftools (TCMalloc utility) License

The following software may be included in this product:

Googl e Perftools (TCMalloc utility)

Copyright (c) 1998-2006, Google Inc.
Al rights reserved.

Redi stribution and use in source and binary forms, with or
Wi t hout nodification, are pernmitted provided that the follow ng
conditions are net:

* Redistributions of source code nust retain the above
copyright notice, this list of conditions and the foll ow ng
di scl ai ner.

* Redistributions in binary formnmust reproduce the above
copyright notice, this list of conditions and the foll ow ng
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the nane of Google Inc. nor the names of its
contributors may be used to endorse or pronote products
derived fromthis software without specific prior witten
permi ssi on.

TH'S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS |S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR
A PARTI CULAR PURPOSE ARE DI SCLAI MED. I N NO EVENT SHALL THE COPYRI GHT
OMNER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NCI DENTAL,
SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAVAGES (I NCLUDI NG, BUT NOT

LI M TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE,
DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOAEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT
(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARISING I N ANY WAY QUT OF THE USE
OF TH S SOFTWARE, EVEN |IF ADVI SED OF THE PGSSI BI LI TY OF SUCH DANVAGE.

B.13. Google SMP Patch License
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The following software may be included in this product:

Google SMP Patch

Googl e SMP pat ch

Oopyrlght (c) 2008, Google Inc.
rights reserved.

Redi stribution and use in source and binary forms, with or wthout
nmodi fication, are permitted provided that the follow ng conditions
are net:

* Redistributions of source code nust retain the above copyri ght
notice, this list of conditions and the follow ng disclainer.

* Redistributions in binary formnmust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclainmer in the
docunent ati on and/or other materials provided with the distribution.

* Neither the name of the Google Inc. nor the names of its contributors
may be used to endorse or pronote products derived fromthis software
wi t hout specific prior witten pernission.

TH S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS | S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS
FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. I N NO EVENT SHALL THE
COPYRI GHT OMNER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
I NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG
BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES;
LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER
CAUSED AND ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT, STRICT
LI ABI LI TY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARISING I N
ANY WVAY QUT OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE
PCSSI BI LI TY OF SUCH DAMAGE.

B.14.1i b _sql . cc License

The following software may be included in this product:
lib_sql.cc

Copyright (c) 2000
SWsoft conpany

This material is provided "as is", with absolutely no warranty
expressed or inplied. Any use is at your own risk.

Permission to use or copy this software for any purpose is hereby
granted wi thout fee, provided the above notices are retained on

all copies. Permssion to nmodify the code and to distribute nodified
code is granted, provided the above notices are retained, and a
notice that the code was nodified is included with the above copyright
notice.

This code was nodified by the MySQL team

B.15. Libaio License

The following software may be included in this product:

libaio
This component is licensed under Section B.8, “GNU Lesser General Public License Version 2.1, February 1999”.

B.16.1 1 bevent License

The following software may be included in this product:

I'i bevent

Copyright (c) 2000-2007 Niels Provos <provos@iti.um ch. edu>
Al rights reserved.

Redi stribution and use in source and binary forms, with or wthout
nmodi fication, are permitted provided that the follow ng conditions
are net:
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1. Redistributions of source code nmust retain the above copyright
notice, this list of conditions and the follow ng disclalner.

2. Redistributions in binary form nust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclaimer in the
docunment ati on and/or other materials provided with the distribution.

3. The name of the author may not be used to endorse or pronote products
derived fromthis software w thout specific prior witten perm ssion.

TH S SOFTWARE | S PROVI DED BY THE AUTHOR "“AS | S'' AND ANY EXPRESS OR

| MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT LIM TED TO, THE | MPLI ED WARRANTI ES
OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED.
I'N NO EVENT SHALL THE AUTHOR BE LI ABLE FOR ANY DI RECT, | NDI RECT,

I NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG BUT
NOT LI M TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE,
DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOAEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT

(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SING | N ANY WAY QUT OF THE USE OF
TH'S SOFTWARE, EVEN | F ADVI SED OF THE PCSSI BI LI TY OF SUCH DAVAGE

E’;rts devel oped by Adam Langl ey

log.c
Based on err.c, which was adapted from QoenBSD |ibc *err*warncode.

Copyright (c) 2005 N ck Mathewson

Copyright (c) 2000 Dug Song

Copyright (c) 1993 The Regents of the University of California.
Al rights reserved.

Redi stribution and use in source and binary forms, with or wthout

nmodi fication, are pernmitted provided that the fol i owi ng conditions

are net:

1. Redistributions of source code nust retain the above copyright
notice, this list of conditions and the follow ng disclalner.

2. Redistributions in bi nary form nmust reproduce the above copyright
notice, this list of conditions and the follow ng disclaimer in
t he docunentation and/or other naterials provided with the
di stribution.

3. Neither the name of the University nor the names of its
contributors may be used to endorse or pronmote products derived
fromthis software without specific prior witten perm ssion.

TH'S SOFTWARE | S PROVI DED BY THE REGENTS AND CONTRI BUTORS "AS | S"
AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT LI M TED
TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A
PARTI CULAR PURPCSE ARE DI SCLAI MED. | N NO EVENT SHALL THE REGENTS
OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NCI DENTAL,
SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAVAGES (I NCLUDI NG, BUT NOT
LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF
USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER CAUSED
AND ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT, STRI CT

LI ABILITY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SI NG
IN ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN I F ADVI SED OF
THE PCSSI BI LI TY OF SUCH DAVAGE.

m n_heap. h

Copyright (c) 2006 Maxi m Yegorushkin
Al rights reserved.

Redi stribution and use in source and binary forms, with or wthout

nmodi fication, are pernmitted provided that the follow ng conditions

are net:

1. Redistributions of source code nmust retain the above copyright
notice, this list of conditions and the follow ng disclalner.

2. Redistributions in binary formnust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclaimer in
t he docunentati on and/or other materials provided with the
di stribution.

3. The name of the author may not be used to endorse or pronote
products derived fromthis software w thout specific prior
written pernission.

THI'S SOFTWARE | S PROVI DED BY THE AUTHOR "AS | S" AND ANY EXPRESS

OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT LIM TED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE
ARE DI SCLAI MED. | N NO EVENT SHALL THE AUTHOR BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL
DAVMAGES (I NCLUDI NG, BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE
GOODS OR SERVI CES; LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS

| NTERRUPTI ON) HOWEVER CAUSED AND ON ANY THEORY OF LI ABILITY, WHETHER
I N CONTRACT, STRICT LIABILITY, OR TORT (INCLUDI NG NEGLI GENCE OR
OTHERW SE) ARI SING I N ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN
I'F ADVI SED OF THE PGCSSI BI LI TY OF SUCH DANVAGE.
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Copyri ght 2000-2002 N els Provos
Copyri ght 2003 M chael A. Davis
Al rights reserved.

Redi stribution and use in source and binary fornms, with or wthout

nmodi fication, are pernmitted provided that the follow ng conditions

are net:

1. Redistributions of source code nmust retain the above copyright
notice, this list of conditions and the follow ng disclalmner.

2. Redistributions in bi nary form nust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclaimer in
t he docunentation and/or other naterials provided with the
di stribution.

3. The nane of the author may not be used to endorse or pronote
products derived fromthis software without specific prior
written pernission.

TH'S SOFTWARE | S PROVI DED BY THE AUTHOR "AS | S* AND ANY EXPRESS

OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT LIMTED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE
ARE DI SCLAI MED. | N NO EVENT SHALL THE AUTHOR BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL
DAMAGES (I NCLUDI NG, BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE
GOODS OR SERVI CES; LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS

| NTERRUPTI ON) HOWEVER CAUSED AND ON ANY THEORY OF LI ABILITY, WHETHER
I N CONTRACT, STRICT LIABILITY, OR TORT (INCLUDI NG NEGLI GENCE OR
OTHERW SE) ARI SING I N ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN
I'F ADVI SED OF THE PGCSSI BI LI TY OF SUCH DANVAGE.

B.17. Linux-PAM License

The following software may be included in this product:

Li nux- PAM (pam devel, Pl uggabl e authentication nodul es for Linux)
Copyri ght Theodore Ts'o, 1996. Al rights reserved.

(For the avoi dance of doubt, Oracle uses and distributes this
conmponent under the terms bel ow and el ects not to do so under
the GPL even though the GPL is referenced as an option bel ow.)

Redi stribution and use in source and binary forms, with or
wi t hout nodification, are pernmitted provided that the follow ng
conditions are net:

1. Redistributions of source code nust retain the above copyright
notice, and the entire permission notice in its entirety,
i ncl udi ng the disclaimer of warranties.

2. Redistributions in binary form nust reproduce the above copyright
notice, this list of conditions and the follow ng disclainmer in
the docurentati on and/or other naterials provided with the
di stribution.

3. The nanme of the author may not be used to endorse or pronote
products derived fromthis software w thout specific prior
witten perm ssion.

ALTERNATI VELY, this product nay be distributed under the terns
of the GNU Public License, in which case the provisions of the
GPL are required I NSTEAD OF the above restrictions. (This clause
is necessary due to a potential bad interaction between the GPL
and the restrictions contained in a BSD-style copyright.)

TH S SOFTWARE |S PROVIDED ""AS I S'' AND ANY EXPRESS OR | MPLI ED
WARRANTI ES, | NCLUDI NG, BUT NOT LIMTED TO, THE | MPLI ED WARRANTI ES
OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE ARE

DI SCLAI MED. | N NO EVENT SHALL THE AUTHOR BE LI ABLE FOR ANY DI RECT,
I NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DANVAGES
(I NCLUDI NG, BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR
SERVI CES; LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON)
HOWEVER CAUSED AND ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDI NG NEGLI GENCE OR OTHERW SE)
ARISING I N ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED
OF THE PCSSIBILITY OF SUCH DAVAGE.

B.18. md5 (Message-Digest Algorithm 5) License

The following software may be included in this product:
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md5 (Message- Di gest Al gorithm 5)

This code inplements the MD5 nmessage-di gest al gorithm

The algorithmis due to Ron Rivest. This code was

witten by Colin Plunb in 1993, no copyright is clained.
This code is in the public domain; do with it what you w sh.

Equi val ent code is available from RSA Data Security, Inc.
This code has been tested agai nst that, and is equival ent,
except that you don't need to include two pages of |egal ese
with every copy.

The code has been nodified by Mkael Ronstroemto handle
cal cul ating a hash value of a key that is always a nmultiple
of 4 bytes long. Wrd 0 of the cal cul ated 4-word hash val ue
is returned as the hash val ue.

B.19. nt_servc (Windows NT Service class library) License

The following software may be included in this product:

nt_servc (Windows NT Service class library)

W ndows NT Service class library
Copyri ght Abandoned 1998 Irena Pancirov - Irnet Snc
This file is public domain and comes with NO WARRANTY of any ki nd

B.20. OpenPAM License

The following software may be included in this product:

OpenPAM

Copyright (c) 2002-2003 Networks Associ ates Technol ogy, Inc.
Copyright (c) 2004-2007 Dag-Erling Smergrav
Al rights reserved.

This software was devel oped for the FreeBSD Project by
Thi nkSec AS and Network Associ ates Laboratories, the
Security Research Division of Network Associates, Inc.
under DARPA/ SPAWAR contract N66001-01- C- 8035 (" CBGCSS'),
as part of the DARPA CHATS research program

Redi stribution and use in source and binary forms,
with or without nodification, are permitted provided
that the following conditions are net:

1. Redistributions of source code nust retain the above
copyright notice, this list of conditions and the
fol l ow ng disclainer.

2. Redistributions in binary formnmust reproduce the
above copyright notice, this list of conditions and
the following disclainer in the docunentation and/or
other materials provided with the distribution.

3. The name of the author may not be used to endorse or
pronote products derived fromthis software without
specific prior witten perm ssion.

TH'S SOFTWARE | S PROVI DED BY THE AUTHOR AND CONTRI BUTORS
"AS |S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG,
BUT NOT LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY
AND FI TNESS FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. I N
NO EVENT SHALL THE AUTHOR OR CONTRI BUTORS BE LI ABLE FOR
ANY DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR
CONSEQUENTI AL DAMAGES (I NCLUDI NG, BUT NOT LI M TED TG,
PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE,
DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOAEVER CAUSED
AND ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT, STRI CT
LI ABI LI TY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE)
ARI'SING | N ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN
I'F ADVI SED OF THE PGCSSI BI LI TY OF SUCH DANVAGE.

B.21. Percona Multiple I1/O Threads Patch License

The following software may be included in this product:
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Percona Multiple 1/0O threads patch

Copyrlght (c) 2008, 2009 Percona Inc
rights reserved.

Redi stribution and use of this software in source and binary forns,
with or without nodification, are permtted provided that the
following conditions are net:

* Redistributions of source code nust retain the above copyri ght
notice, this list of conditions and the follow ng disclainer.

* Redistributions in binary form nmust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclaimer in the
docunent ati on and/or other materials provided with the distribution.

* Neither the nane of Percona Inc. nor the names of its contributors
may be used to endorse or pronote products derived fromthis software
Wi t hout specific prior witten perm ssion of Percona Inc.

TH S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS | S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS
FOR A PARTI CULAR PURPOSE ARE DI SCLAI MED. I N NO EVENT SHALL THE
COPYRI GHT OMNER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
| NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG
BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES;
LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER I N CONTRACT, STRICT
LI ABI LI TY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARISING I N
ANY WVAY QUT OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE
PCSSI Bl LI TY OF SUCH DAMAGE.

B.22. 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. Al rights reserved.
This software is not subject to any |license of the American Tel ephone
and Tel egraph Conmpany or of the Regents of the University of California.

Permission is granted to anyone to use this software for any purpose on
any conputer system and to alter it and redistribute it, subject
to the followi ng restrictions:

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

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

3. Altered versions nust be plainly marked as such, and nust not be
m srepresented as being the original software. Since few users
ever read sources, credits nust appear in the docunentation.

4. This notice nmay not be renopved or altered.

B.23. 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 (SHA1L)

RFC 3174 - US Secure Hash Al gorithm 1 (SHA1)
Copyright (C) The Internet Society (2001). Al R ghts Reserved.

Thi s docurment and translations of it may be copied and furnished to
others, and derivative works that comment on or otherwise explain it
or assist inits inplementation may be prepared, copied, published
and distributed, in whole or in part, wthout restriction of any

ki nd, provided that the above copyright notice and this paragraph are
included on all such copies and derivative works. However, this
docurment itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zations, except as needed for the purpose of

devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages other than
Engl i sh.

The limted perm ssions granted above are perpetual and will not be
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revoked by the Internet Society or its successors or assigns.

Thi s docurment and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRINGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Acknowl edgenent
Funding for the RFC Editor function is currently provided by the
I nternet Society.

B.24. 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 follow ng notice:

These files are in the public domain. This includes getopt.c, which
is the work of Henry Spencer, University of Toronto Zool ogy, who
says of it "None of this software is derived fromBell software. |
had no access to the source for Bell's versions at the tine | wote
it. This software is hereby explicitly placed in the public domain.
It may be used for any purpose on any machi ne by anyone." | woul d
greatly prefer it if *my* material received no mlitary use.

The t_ctype.h file is subject to the follow ng notice:

Copyright (C) 1998, 1999 by Pruet Boonmm, all rights reserved.
Copyright (C) 1998 by Theppi tak Karoonboonyanan, all rights reserved.

Permi ssion to use, copy, nodify, distribute and sell this software and its
docunment ation for any purpose is hereby granted w thout fee, provided that the above
copyright notice appear in all copies.

Smaphan Raruenrom and Pruet Boonma nekes no representations about

the suitability of this software for any purpose. It is provided
"as is" without express or inplied warranty.

B.25. SHA-1 in C License

The following software may be included in this product:
SHA-1inC
SHA-1 in C

By Steve Reid <steve@dmweb. conr
100% Publ i ¢ Domai n

B.26.zl i b 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 isused in this product.

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

zlib.h -- interface of the 'zlib' general purpose conpression 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 conpression 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 inplied warranty.
In no event will the authors be held liable for any damages arising fromthe
use of this software. Permission is granted to anyone to use this software
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for any purpose,including commercial applications, and to alter it and
redistribute it freely, subject to the follow ng restrictions:

1.

2.
3.

The origin of this software nust not be m srepresented; you nust not
claimthat you wote the original software. If you use this software
in a product, an acknow edgnent in the product docunentati on woul d

be appreciated but is not required.

Al tered source versions nust be plainly marked as such, and nust not
be misrepresented as being the original software.

This notice may not be rempved or altered fromany source distribution.

Jean-loup Gailly jloup@zip.org
Mark Adl er nmadl er @l umi . cal t ech. edu
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