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Abstract

This manual describes how to install and configure MySQL Connector/Net, the driver that enables .NET applications
to communicate with MySQL servers, and how to use it to develop database applications.

For notes detailing the changes in each release of Connector/Net, see MySQL Connector/Net Release Notes.
For legal information, see the Legal Notices.

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

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

Licensing information.  This product may include third-party software, used under license. If you are using
a Commercial release of MySQL Connector/Net, see this document for licensing information, including licensing
information relating to third-party software that may be included in this Commercial release. If you are using a
Community release of MySQL Connector/Net, see this document for licensing information, including licensing
information relating to third-party software that may be included in this Community release.

Document generated on: 2016-12-15 (revision: 50182)
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Preface and Legal Notices

This manual describes how to install, configure, and develop database applications using MySQL
Connector/Net, the driver that allows .NET applications to communicate with MySQL servers.

Legal Notices

Copyright © 2004, 2016, Oracle and/or its affiliates. All rights reserved.

This software and related documentation are provided under a license agreement containing restrictions
on use and disclosure and are protected by intellectual property laws. Except as expressly permitted

in your license agreement or allowed by law, you may not use, copy, reproduce, translate, broadcast,
modify, license, transmit, distribute, exhibit, perform, publish, or display any part, in any form, or by any
means. Reverse engineering, disassembly, or decompilation of this software, unless required by law for
interoperability, is prohibited.

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

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

U.S. GOVERNMENT END USERS: Oracle programs, including any operating system, integrated software,
any programs installed on the hardware, and/or documentation, delivered to U.S. Government end users
are "commercial computer software" pursuant to the applicable Federal Acquisition Regulation and agency-
specific supplemental regulations. As such, use, duplication, disclosure, modification, and adaptation of the
programs, including any operating system, integrated software, any programs installed on the hardware,
and/or documentation, shall be subject to license terms and license restrictions applicable to the programs.
No other rights are granted to the U.S. Government.

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

Oracle and Java are registered trademarks of Oracle and/or its affiliates. Other names may be trademarks
of their respective owners.

Intel and Intel Xeon are trademarks or registered trademarks of Intel Corporation. All SPARC trademarks
are used under license and are trademarks or registered trademarks of SPARC International, Inc. AMD,
Opteron, the AMD logo, and the AMD Opteron logo are trademarks or registered trademarks of Advanced
Micro Devices. UNIX is a registered trademark of The Open Group.

This software or hardware and documentation may provide access to or information about 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
unless otherwise set forth in an applicable agreement between you and Oracle. 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, except as set forth in an applicable agreement between you and
Oracle.

Documentation Accessibility

Vii



Legal Notices

For information about Oracle's commitment to accessibility, visit the Oracle Accessibility Program website
at
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support through My Oracle
Support. For information, visit

http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info or visit http://www.oracle.com/pls/topic/lookup?
ctx=acc&id=trs if you are hearing impaired.

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

You may create a printed copy of this documentation solely for your own personal use. Conversion to other
formats is allowed as long as the actual content is not altered or edited in any way. You shall not publish

or distribute this documentation in any form or on any media, except if you distribute the documentation in
a manner similar to how Oracle disseminates it (that is, electronically for download on a Web site with the
software) or on a CD-ROM or similar medium, provided however that the documentation is disseminated
together with the software on the same medium. Any other use, such as any dissemination of printed
copies or use of this documentation, in whole or in part, in another publication, requires the prior written
consent from an authorized representative of Oracle. Oracle and/or its affiliates reserve any and all rights
to this documentation not expressly granted above.
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Chapter 1 Introduction to MySQL Connector/Net

Connector/Net lets you easily develop .NET applications that require secure, high-performance data
connectivity with MySQL. It implements the required ADO.NET interfaces and integrates into ADO.NET-
aware tools. Developers can build applications using their choice of .NET languages. Connector/Net is a
fully managed ADO.NET driver written in 100% pure C#. It does not use the MySQL C client library.

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

Connector/Net includes full support for:

» Features provided by MySQL Server up to and including MySQL Server 5.7.

» Large-packet support for sending and receiving rows and BLOB values up to 2 gigabytes in size.

» Protocol compression, which enables compressing the data stream between the client and server.
» Connections using TCP/IP sockets, named pipes, or shared memory on Windows.

» Connections using TCP/IP sockets or Unix sockets on Unix.

e The Open Source Mono framework developed by Novell.

* Microsoft Entity Framework.

* Microsoft Windows RT.

This document is intended as a user's guide to Connector/Net and includes a full syntax reference.
Syntax information is also included within the Connect or NET. chmfile included with the Connector/Net
distribution.

If you are using MySQL 5.0 or later, and Visual Studio as your development environment, you can also use
the MySQL Visual Studio Plugin. The plugin acts as a DDEX (Data Designer Extensibility) provider: you
can use the data design tools within Visual Studio to manipulate the schema and objects within a MySQL
database. For more information, see MySQL for Visual Studio.

Note

From Connector/Net 5.1 through 6.6, the Visual Studio Plugin is part of the main
Connector/Net package. Starting with 6.7, the Visual Studio Plugin has been
separated out into it's own product. The MySQL for Visual Studio Plugin release
notes can be found at MySQL Connector/Net Release Notes.

MySQL Connector/Net supports full versions of Visual Studio 2008, 2010, 2012, 2013, and 2015, although
the extent of support may be limited depending on your versions of MySQL Connector/Net and Visual
Studio. For details, see MySQL for Visual Studio.

MySQL Connector/Net does not support Express versions of Microsoft products, including Microsoft Visual
Web Developer.

Key Topics

» For connection string properties when using the My Sql Connect i on class, see Chapter 6, Connector/
Net Connection String Options Reference.
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Chapter 2 Connector/Net Versions

There are several versions of Connector/Net available:

Connect or/ Net 6.9 includes new features such as a MySQL Personalization provider, SiteMap Web
provider, a simple Membership Web provider, and support for MySQL for Visual Studio 1.2.

Connect or/ Net 6. 8 includes new features such as Entity Framework 6 support, added idempotent
script for Entity Framework 6 migrations, changed EF migration history table to use a single column as
primary key, removed installer validation when MySQL for Visual Studio is installed, and support for
MySQL for Visual Studio 1.1.

Connect or/ Net 6. 7 includes new features such as Entity Framework 5 support, built-in Load
Balancing (to be used with a backend implementing either MySQL Replication or MySQL Clustering),
a Memcached client (compatible with Innodb Memcached plugin) and support for Windows Runtime
(WInRT) to write store apps. This version also removes all features related to Visual Studio Integration,
which are provided in a separate product, MySQL for Visual Studio.

Connect or/ Net 6. 6 includes new features such as stored procedure debugging in Microsoft Visual
Studio, support for pluggable authentication including the ability to write your own authentication plugins,
Entity Framework 4.3 Code First support, and enhancements to partial trust support to allow hosting
services to deploy applications without installing the Connector/Net library in the GAC.

Connect or/ Net 6. 5 includes new features such as interceptor classes for exceptions and commands,
support for the MySQL 5.6+ fractional seconds feature, better partial-trust support, and better
IntelliSense, including auto-completion when editing stored procedures or . nysql files.

Connect or/ Net 6. 4 includes new features such as support for Windows authentication (when
connecting to MySQL Server 5.5+), table caching on the client side, simple connection fail-over support,
and improved SQL generation from the Entity Framework provider.

This version of Connector/Net is no longer supported.

Connect or/ Net 6. 3 includes new features such as integration with Visual Studio 2010, such as the
availability of DDL T4 template for Entity Framework, and a custom MySQL SQL Editor. Other features
include refactored transaction scope: Connector/Net now supports nested transactions in a scope where
they use the same connection string.

This version of Connector/Net is no longer supported.
Connect or/ Net 6. 2 includes new features such as a new logging system and client SSL certificates.
This version of Connector/Net is no longer supported.

Connect or/ Net 6. 1 includes new features such as the MySQL Website Configuration Tool, and a
Session State Provider.

This version of Connector/Net is no longer supported.

Connect or/ Net 6. 0 includes support for UDF schema collection, Initial Entity Framework, and use of
the traditional SQL Server buttons in Visual Studio for keys, indexes, and so on.

This version of Connector/Net is no longer supported.

Connect or/ Net 5. 2 includes support for a new membership/role provider, Compact Framework 2.0,
a new stored procedure parser and improvements to Get Schena. Connector/Net 5.2 also includes the
Visual Studio Plugin as a standard installable component.



http://dev.mysql.com/doc/visual-studio/en/

This version of Connector/Net is no longer supported.

* Connector/ Net 5.1 includes support for a new membership/role provider, Compact Framework 2.0,
a new stored procedure parser and improvements to Get Schemna. Connector/Net 5.1 also includes the
Visual Studio Plugin as a standard installable component.

This version of Connector/Net is no longer supported.

e Connector/ Net 5.0 includes full support for the ADO.Net 2.0 interfaces and subclasses, includes
support for the usage advisor and performance monitor (PerfMon) hooks.

This version of Connector/Net is no longer supported.

» Connector/ Net 1.0 includes full compatibility with the ADO.NET driver interface.

This version of Connector/Net is no longer supported.

The following table shows the .NET Framework version required, and the MySQL Server version supported

by Connector/Net:

Table 2.1 Connector/Net Requirements for Related Products

Connector/Net ADO.NET version |.NET Framework |MySQL Server Currently
version supported version required |version supported |supported
6.9 2.x+ 2.x+ for VS 2008, |5.7,5.6,5.5,5.1, Yes
4.x+ for VS 2010/ |[5.0
2012 /2013, .NET
RT for VS 2012/
2013
6.8 2.x+ 2.x+ for VS 5.7,5.6,5.5, 5.1, Yes
2008, 4.x+ for 5.0
VS 2010/ 2012/
2013, .NET RT for
VS 2012/2013
6.7 2.x+ 2.x+ for VS 5.7,5.6,5.5, 5.1, Yes
2008, 4.x+ for 5.0
VS 2010/ 2012/
2013, .NET RT for
VS 2012/2013
6.6 2.x+ 2.x+ for VS 2008, |5.7,5.6,5.5,5.1, Yes
4.x+ for VS 2010/ |[5.0
2012 /2013
6.5 2.x+ 2.x+ for VS 2008, |5.7,5.6,5.5,5.1, No
4.x+ for VS 2010 5.0
6.4 2.X+ 2.x+, 4.x+ for VS 5.6,5.5,5.1,5.0 No
2010
6.3 2.x+ 2.x+, 4.x+ for VS 5.6,5.5,5.1,5.0 No
2010
6.2 2.x+ 2.x+ 5.6,5.5,5.1, 5.0, No
4.1
6.1 2.x+ 2.x+ 5.6,5.5,5.1, 5.0, No
4.1




Connector/Net ADO.NET version |.NET Framework |MySQL Server Currently
version supported version required |version supported |supported
6.0 2.x+ 2.x+ 5.5,5.1,50,4.1 No
5.2 2.x+ 2.x+ 55,5.1,50,4.1 No
5.1 2.x+ 2.x+ 5.5,5.1,5.0, 4.1, No
4.0
5.0 2.x+ 2.x+ 5.0,4.1,4.0 No
1.0 1.x 1.x 5.0,4.1,4.0 No
Note

Version numbers for MySQL products are formatted as X.Y.Z, where Z=0 indicates
alpha, Z=1 indicates beta, and Z>=2 indicates GA. However, Windows tools
(Control Panel, properties display) may show the version numbers as XX.YY.ZZ.
For example, the official MySQL formatted version number 5.0.9 may be displayed
by Windows tools as 5.00.09. The two versions are the same; only the number
display format is different.







Chapter 3 Connector/Net Installation
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MySQL Connector/Net runs on any platform that supports the .NET Framework. The .NET Framework is
primarily supported on recent versions of Microsoft Windows, and is supported on Linux through the Open
Source Mono platform.

Connector/Net is available for download from the MySQL Installer, as a standalone .msi, or from the
MySQL NuGet repository.

3.1 Installing Connector/Net on Windows

On Microsoft Windows, you can install either through a binary installation process using a Connector/Net
MSI, choose the MySQL Connector/Net product from the MySQL Installer, using Nuget, or by downloading
and using the Source.

Before installing, ensure that your system is up to date, including installing the latest version of the .NET
Framework.

3.1.1 Installing Connector/Net Using MySQL Installer

MySQL Installer provides an easy to use, wizard-based installation experience for all MySQL software on
Windows. It can be used to install and upgrade your MySQL Connector/Net installation.

To use, download and install MySQL Installer.

After executing MySQL Installer, choose and install the MySQL Connector/Net product.

3.1.2 Installing Connector/Net Using the Standalone Installer

You install MySQL Connector/Net through a Windows Installer (. nmsi ) installation package, which can
install Connector/Net on supported Windows operating systems. The MSI package is a file named nysql -
connect or - net - ver si on. nsi , where ver si on indicates the Connector/Net version.

Note

Using the central MySQL Installer is recommended, instead of the standalone
package that is documented in this section. The MySQL Installer is available for
download at MySQL Installer.

To install Connector/Net:

1. Double-click the MSI installer file, and click Next to start the installation.
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Figure 3.1 Connector/Net Installation: Welcome

1) MySQL Connectar Met 6.8.3 Setup = B

Welcome to the MySQL Connector Net
6.8.3 Setup Wizard

The Setup Wizard will install MySQL Connector Met 6.8.3 on
your computer. Click Mext to continue or Cancel to exit the
Setup Wizard,

AN

MySsoL

Back I Mext I [ Cancel

2. You must choose the type of installation to perform.

Figure 3.2 Connector/Net Installation: Choose Setup Type

1% MySQL Connector Met £.8.3 Setu

Choose Setup Type o
Choose the setup type that best suits your needs : X

Installs the most common program features. Recommended for most users.

Allows users to choose which program features will be installed and where
they will be installed. Recommended for advanced users.

All program features will be installed. Requires the most disk space.

For most situations, the Typical installation is suitable. Click the Typical button and proceed to Step
5. A Complete installation installs all the available files. To conduct a Complete installation, click

the Complete button and proceed to step 5. To customize your installation, including choosing the
components to install and some installation options, click the Custom button and proceed to Step 3.

The Connector/Net installer will register the connector within the Global Assembly Cache (GAC) - this
will make the Connector/Net component available to all applications, not just those where you explicitly




Installing Connector/Net Using the Standalone Installer

reference the Connector/Net component. The installer will also create the necessary links in the Start
menu to the documentation and release notes.

3. If you have chosen a custom installation, you can select the individual components to install, including
the core interface component, supporting documentation (a CHM file) samples and examples, and
the source code. Select the items, and their installation level, and then click Next to continue the
installation.

Figure 3.3 Connector/Net Installation: Custom Setup

14 50 omectr ot 2 ==

Custom Setup /
Select the way you want features to be installed. . ]

Click the icons in the tree below to change the way features will be installed.

Entity Framework Support Core Components
Documentation
Web Providers

Compact Framework Support This feature requires 1764E on
(= ~ | Samples your hard drive.

=3 = | CSharp
- = | Visual Basic

Location: C:\Program Files (%86)MySQLMySQL Connector Net
6.8.34

’ Reset ][ Disk Usage ” Back ][ Mext ” Cancel ]

4. You will be given a final opportunity to confirm the installation. Click Install to copy and install the files
onto your machine.

Figure 3.4 Connector/Net Installation: Ready To Begin
1) MySQL Connectar Net 6.8.3 Setup = B

Ready to install MySQL Connector Net 6.8.3

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

[ Back ][ Install ] [ Cancel ]

5. Once the installation has been completed, click Finish to exit the installer.
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Figure 3.5 Connector/Net Installation: Finish Installation

%) MySQL Connector Net 683 Setup = 2]

Completed the MySQL Connector Net
6.8.3 Setup Wizard

Click the Finish button to exit the Setup Wizard.

My

Unless you choose otherwise, Connector/Net is installed in C: \ Program Fi | es (x86)\ MySQL\ MySQL
Connector Net X X. X, where X. X. Xis replaced with the version of Connector/Net you are installing.
New installations do not overwrite existing versions of Connector/Net.

Depending on your installation type, the installed components will include some or all of the following
components:

» Assenbl i es: Connector/Net MySQL libraries for different versions of the .NET environment.
» Docunent at i on: Connector/Net documentation in CHM format.
» Sanpl es: Sample code and applications that use the Connector/Net component.

You may also use the / qui et or/ g command-line option with the nsi exec tool to install the Connector/
Net package automatically (using the default options) with no notification to the user. Using this method the
user cannot select options. Additionally, no prompts, messages or dialog boxes will be displayed.

C.\> nsi exec / package connector-net.nsi /quiet

To provide a progress bar to the user during automatic installation, use the / passi ve option.

3.2 Installing Connector/Net on Unix with Mono

There is no installer available for installing the Connector/Net component on your Unix installation. Before
installing, ensure that you have a working Mono project installation. To test whether your system has Mono
installed, enter:

shel | > mono --version
The version of the Mono JIT compiler is displayed.

To compile C# source code, make sure a Mono C# compiler is installed.

10



Installing Connector/Net from the Source Code

Note

There are three Mono C# compilers available: nts, which accesses the 1.0-profile
libraries, gnts, which accesses the 2.0-profile libraries, and dnts, which accesses
the 4.0-profile libraries.

To install Connector/Net on Unix/Mono:

1. Download the nysqgl - connect or - net - ver si on- noi nstal | . zi p and extract the contents to a
directory of your choice, for example: ~/ connect or-net /.

2. Inthe directory where you unzipped the connector to, change into the bi n subdirectory. Ensure the file
MySql . Dat a. dl | is present. This filename is case-sensitive.

3. You must register the Connector/Net component, MySql . Dat a, in the Global Assembly Cache (GAC).
In the current directory enter the gacut i | command:

root-shell> gacutil /i M/Sql.Data.dll

This will register My Sql . Dat a into the GAC. You can check this by listing the contents of / usr/ 1 i b/
nono/ gac, where you will find My Sqgl . Dat a if the registration has been successful.

You are now ready to compile your application. You must ensure that when you compile your application
you include the Connector/Net component using the - r : command-line option. For example:

shell > gnts -r:Systemdl| -r:SystemData.dll -r:M/Sqgl.Data.dl|l HelloWwrld.cs

The referenced assemblies depend on the requirements of the application, but applications using MySQL
Connector/Net must provide - r : MySql . Dat a at a minimum.

You can further check your installation by running the compiled program, for example:

shel | > nono Hel | oWor | d. exe

3.3 Installing Connector/Net from the Source Code

Source packages of Connector/Net are available for download from http://dev.mysql.com/downloads/
connector/net/.

The file contains the following directories:

» Docunent at i on: Source files to build the documentation into the compiled HTML (CHM) format, code
examples, collection files, and licenses for third-party components.

e Sanpl es: Source files for several example applications.

* Source\ MySQL. Connect or | nst al | er: Source files to build the Connector/Net installer program.
» Sour ce\ MySQL. Dat a: Source files for the core data provider.

e Sour ce\ MySQL. Dat a. Enti t y: Source files for the Entity Framework.

» Sour ce\ MySQL. Web: Source files for the web providers, including the membership/role/profile providers
that are used in ASP.NET web sites.

* Test s: Test cases for Connector/Net.
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Building the Source Code on Microsoft Windows

Building the Source Code on Microsoft Windows
The following procedure can be used to build the connector on Microsoft Windows.
» Navigate to the root of the source code tree.

» A Microsoft Visual Studio solution file named MySql Cl i ent . sl n is available to build the connector.
Click this file to load the solution into Visual Studio.

MySqgl C i ent. sl n must be compiled with VS 2008, VS 2010, or VS 2012. Also, depending on the
version, the dependencies to build it include Visual Studio SDK, NUnit, Entity Framework, and ANTLR
Integration for Visual Studio.

» Select Build, Build Solution from the main menu to build the solution.

Building the Source Code on Unix

Support for building Connector/Net on Mono/Unix is not available.
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The following tutorials illustrate how to develop MySQL programs using technologies such as Visual
Studio, C#, ASP.NET, and the .NET and Mono frameworks. Work through the first tutorial to verify that you
have the right software components installed and configured, then choose other tutorials to try depending
on the features you intend to use in your applications.

4.1 Tutorial: An Introduction to Connector/Net Programming

This section provides a gentle introduction to programming with Connector/Net. The example code is
written in C#, and is designed to work on both Microsoft .NET Framework and Mono.

This tutorial is designed to get you up and running with Connector/Net as quickly as possible, it does not
go into detail on any particular topic. However, the following sections of this manual describe each of the
topics introduced in this tutorial in more detail. In this tutorial you are encouraged to type in and run the
code, modifying it as required for your setup.

This tutorial assumes you have MySQL and Connector/Net already installed. It also assumes that you have
installed the wor | d database sample, which can be downloaded from the MySQL Documentation page.
You can also find details on how to install the database on the same page.

Note

Before compiling the example code, make sure that you have added References to
your project as required. The References required are Syst em Syst em Dat a and
MySql . Dat a.

4.1.1 The MySqglConnection Object

For your Connector/Net application to connect to a MySQL database, it must establish a connection by
using a MySgl Connect i on object.
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The MySglCommand Object

The MySql Connect i on constructor takes a connection string as one of its parameters. The connection
string provides necessary information to make the connection to the MySQL database. The connection
string is discussed more fully in Section 5.1, “Connecting to MySQL Using Connector/Net”. For a list of
supported connection string options, see Chapter 6, Connector/Net Connection String Options Reference.

The following code shows how to create a connection object:
usi ng System
usi ng System Dat a;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

public class Tutoriall

{
public static void Min()
{
string connStr = "server =l ocal host ; user =r oot ; dat abase=wor | d; port =3306; passwor d=******. "
My/Sql Connecti on conn = new MySql Connecti on(connStr);
try
{
Consol e. WitelLine("Connecting to MySQ....");
conn. Qpen();
/1 Perform dat abase operations
}
catch (Exception ex)
{
Consol e. WitelLine(ex. ToString());
}
conn. C ose();
Consol e. Wi telLine("Done.");
}
}

When the MySql Connect i on constructor is invoked, it returns a connection object, which is used for
subsequent database operations. Open the connection before any other operations take place. Before the
application exits, close the connection to the database by calling Cl ose on the connection object.

Sometimes an attempt to perform an Gpen on a connection object can fail, generating an exception that
can be handled using standard exception handling code.

In this section you have learned how to create a connection to a MySQL database, and open and close the
corresponding connection object.

4.1.2 The MySglCommand Object

Once a connection has been established with the MySQL database, the next step is do carry out the
desired database operations. This can be achieved through the use of the My Sql Command object.

You will see how to create a My Sql Cormand object. Once it has been created, there are three main
methods of interest that you can call:

» ExecuteReader - used to query the database. Results are usually returned in a My Sql Dat aReader
object, created by Execut eReader .

» ExecuteNonQuery - used to insert and delete data.
» ExecuteScalar - used to return a single value.

Once a MySql Conmaind object has been created, you will call one of the above methods on it to carry out
a database operation, such as perform a query. The results are usually returned into a My Sql Dat aReader
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object, and then processed, for example the results might be displayed. The following code demonstrates
how this could be done.

usi ng System
usi ng System Dat a;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

public class Tutorial2

{
public static void Min()
{
string connStr = "server =l ocal host; user =r oot ; dat abase=wor | d; port =3306; passwor d=******. "
M/Sql Connecti on conn = new MySql Connecti on(connStr);
try
{
Consol e. WitelLine("Connecting to MySQ....");
conn. Open();
string sgl = "SELECT Name, HeadOf State FROM Country WHERE Conti nent='Cceania'";
MySgl Command cnd = new MySql Command(sql, conn);
M/Sql Dat aReader rdr = cnd. Execut eReader () ;
while (rdr.Read())
{
Consol e. WiteLine(rdr[0]+" -- "+4rdr[1]);
}
rdr. d ose();
catch (Exception ex)
{
Consol e. WitelLine(ex. ToString());
}
conn. Cl ose();
Consol e. WitelLine("Done.");
}
}

When a connection has been created and opened, the code then creates a MySgl Command object. Then
the SQL query to be executed is passed to the MySqgl Conmmand constructor. The Execut eReader method
is then used to generate a My Sql Reader object. The My Sql Reader object contains the results generated
by the SQL executed on the command object. Once the results have been obtained in a My Sql Reader
object, the results can be processed. In this case, the information is printed out by a whi | e loop. Finally,
the My Sql Reader object is disposed of by running its Cl ose method on it.

In the next example, you will see how to use the Execut eNonQuer y method.

The procedure for performing an Execut eNonQuer y method call is simpler, as there is no need to create
an object to store results. This is because Execut eNonQuer y is only used for inserting, updating and
deleting data. The following example illustrates a simple update to the Count r y table:

usi ng System
usi ng System Dat a;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

public class Tutorial3

{
public static void Main()
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{
string connStr = "server =l ocal host; user =r oot ; dat abase=wor | d; port =3306; passwor d=******. "
MySgl Connecti on conn = new MySqgl Connecti on(connStr);
try
{
Consol e. Wi telLine("Connecting to MySQL...");
conn. Qpen();
string sql = "INSERT I NTO Country (Name, HeadOf State, Continent) VALUES (' Disneyland' ,'M ckey Mus
MySgl Command cnd = new MySql Command(sql, conn);
cnd. Execut eNonQuery();
catch (Exception ex)
{
Consol e. WitelLine(ex. ToString());
}
conn. Cl ose();
Consol e. Wi telLi ne("Done.");
}

}

The query is constructed, the command object created and the Execut eNonQuer y method called on the
command object. You can access your MySQL database with the nysql command interpreter and verify
that the update was carried out correctly.

Finally, you will see how the Execut eScal ar method can be used to return a single value. Again, this is
straightforward, as a My Sql Dat aReader object is not required to store results, a simple variable will do.
The following code illustrates how to use Execut eScal ar :

usi ng System
usi ng System Dat a;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

public class Tutorial4

{
public static void Main()

{

string connStr = "server =l ocal host; user =r oot ; dat abase=wor | d; port =3306; passwor d=******. "
MySgl Connecti on conn = new MySqgl Connecti on(connStr);
try
{
Consol e. Wi telLine("Connecting to MySQ....");

conn. Qpen();

string sql = "SELECT COUNT(*) FROM Country";
MySgl Command cnd = new MySql Command(sqgl, conn);
obj ect result = cnd. ExecuteScal ar () ;

if (result !'= null)

{
int r = Convert. Tolnt32(result);

Consol e. Wi teLi ne("Nunmber of countries in the world database is: " + r);

}

catch (Exception ex)

{
}

Consol e. WitelLine(ex. ToString());

conn. Cl ose();
Consol e. Wi telLi ne("Done.");
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}

This example uses a simple query to count the rows in the Count r y table. The result is obtained by calling
Execut eScal ar on the command object.

4.1.3 Working with Decoupled Data

Previously, when using My Sql Dat aReader , the connection to the database was continually maintained,
unless explicitly closed. It is also possible to work in a manner where a connection is only established
when needed. For example, in this mode, a connection could be established to read a chunk of data, the
data could then be modified by the application as required. A connection could then be reestablished only
if and when the application writes data back to the database. This decouples the working data set from the
database.

This decoupled mode of working with data is supported by Connector/Net. There are several parts involved
in allowing this method to work:

« Data Set - The Data Set is the area in which data is loaded to read or modify it. A Dat aSet objectis
instantiated, which can store multiple tables of data.

» Data Adapter - The Data Adapter is the interface between the Data Set and the database itself. The
Data Adapter is responsible for efficiently managing connections to the database, opening and closing
them as required. The Data Adapter is created by instantiating an object of the MySqgl Dat aAdapt er
class. The My Sql Dat aAdapt er object has two main methods: Fi | | which reads data into the Data
Set, and Updat e, which writes data from the Data Set to the database.

* Command Builder - The Command Builder is a support object. The Command Builder works in
conjunction with the Data Adapter. When a MySgl Dat aAdapt er object is created, it is typically given
an initial SELECT statement. From this SELECT statement the Command Builder can work out the
corresponding | NSERT, UPDATE and DELETE statements that would be required to update the database.
To create the Command Builder, an object of the class MySgl ConmandBui | der is created.

Each of these classes will now be discussed in more detail.
Instantiating a DataSet object

A Dat aSet object can be created simply, as shown in the following example code snippet:

Dat aSet dsCountry;

dsCountry = new DataSet();

Although this creates the Dat aSet object, it has not yet filled it with data. For that, a Data Adapter is
required.

Instantiating a MySqlDataAdapter object

The My Sql Dat aAdapt er can be created as illustrated by the following example:
M/ Sql Dat aAdapt er daCountry;

string sgl = "SELECT Code, Nanme, HeadOf State FROM Country WHERE Continent='North America'";
daCountry = new MySqgl Dat aAdapter (sqgl, conn);

Note
The My Sql Dat aAdapt er is given the SQL specifying the data to work with.
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Instantiating a MySqlCommandBuilder object

Once the MySqgl Dat aAdapt er has been created, it is necessary to generate the additional statements
required for inserting, updating and deleting data. There are several ways to do this, but in this tutorial
you will see how this can most easily be done with MySgl ConmeandBui | der . The following code snippet
illustrates how this is done:

MySgl ConmandBui | der cb = new MySql CommrandBui | der (daCountry) ;

Note

The My Sql Dat aAdapt er object is passed as a parameter to the command builder.
Filling the Data Set

To do anything useful with the data from your database, you need to load it into a Data Set. This is one
of the jobs of the My Sql Dat aAdapt er object, and is carried out with its Fi | | method. The following
example code illustrates this:

Dat aSet dsCountry;
dsCountry = new DataSet();

daCountry. Fill (dsCountry, "Country");

The Fi | | method is a MySqgl Dat aAdapt er method, and the Data Adapter knows how to establish a
connection with the database and retrieve the required data, and then populate the Data Set when the
Fi | I method is called. The second parameter “Country” is the table in the Data Set to update.

Updating the Data Set

The data in the Data Set can now be manipulated by the application as required. At some point, changes
to data will need to be written back to the database. This is achieved through a MySqgl Dat aAdapt er
method, the Updat e method.

daCount ry. Updat e(dsCountry, "Country");
Again, the Data Set and the table within the Data Set to update are specified.
Working Example

The interactions between the Dat aSet , My Sql Dat aAdapt er and MySql ConmandBui | der classes can
be a little confusing, so their operation can perhaps be best illustrated by working code.

In this example, data from the wor | d database is read into a Data Grid View control. Here, the data can
be viewed and changed before clicking an update button. The update button then activates code to write
changes back to the database. The code uses the principles explained above. The application was built
using the Microsoft Visual Studio to place and create the user interface controls, but the main code that

uses the key classes described above is shown below, and is portable.

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng Syst em Conponent Mbdel ;

usi ng System Dat a;
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usi ng System Dr aw ng;

usi ng System Linq;

usi ng System Text;

usi ng System W ndows. For ns;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

namespace W ndowsFor nsAppl i cati on5

{
public partial class Fornl : Form
{
My Sql Dat aAdapt er daCountry;
Dat aSet dsCountry;
public Formil()
{
InitializeConponent();
}
private void Forml_Load(object sender, EventArgs e)
{
string connStr = "server =l ocal host; user =r oot ; dat abase=wor | d; port =3306; passwor d=******. "
MySgl Connecti on conn = new MySqgl Connecti on(connStr);
try
{
| abel 2. Text = "Connecting to MySQ....";
string sql = "SELECT Code, Nane, HeadOf State FROM Country WHERE Continent='North America'";
daCountry = new MySqgl Dat aAdapter (sql, conn);
MySgl ConmandBui | der cb = new MySql CommandBui | der (daCountry) ;
dsCountry = new Dat aSet () ;
daCountry. Fill (dsCountry, "Country");
dat aGi dVi ewl. Dat aSour ce = dsCountry;
dat aGi dVi ewl. Dat aMenber = "Country";
catch (Exception ex)
| abel 2. Text = ex. ToString();
}
}
private void buttonl_Cick(object sender, EventArgs e)
{
daCount ry. Updat e(dsCountry, "Country");
| abel 2. Text = "MySQ. Dat abase Updated!";
}
}
}

The application running is shown below:
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Figure 4.1 World Database Application

Form‘

Wwiorld D atabaze Application
MpSOL Databaze Updated!

Code M ame HeadOfState e
MEX Mesico Wicente Fox Huesada
MSR Montserat Elizabeth 11
MIC Mizaragua Arnoldo Alerman Lacayo
FaM Fanama tirena Eliza Mozcoso Rod...
FRI Puerto Rico George . Buzh
KA Saint Kittz and M... | Elizabeth 1|
LC& Saint Lucia Elizabeth 11
YCT Saint Wincent an... | Elisabeth I
SP Saint Pierre and ... | Jacgques Chirac
TT0 Trinidad and Tab... | Arthur M. B, Robinson
TCA Turks and Caicos... | Elizabeth 1|
Usa, United States Barack Huszein Obama Il

4 WIR irgin lslands, LS. BEE . Huszein Obama Il
DSH Disnepland ickey Mouze
sSLD Sealand Foy Bates 2

4.1.4 Working with Parameters

This part of the tutorial shows you how to use parameters in your Connector/Net application.
Although it is possible to build SQL query strings directly from user input, this is not advisable as it does

not prevent erroneous or malicious information being entered. It is safer to use parameters as they will be
processed as field data only. For example, imagine the following query was constructed from user input:

string sql = "SELECT Nane, HeadO State FROM Country WHERE Conti nent = "+user_conti nent;

If the string user _cont i nent came from a Text Box control, there would potentially be no control over
the string entered by the user. The user could enter a string that generates a runtime error, or in the worst
case actually harms the system. When using parameters it is not possible to do this because a parameter
is only ever treated as a field parameter, rather than an arbitrary piece of SQL code.

The same query written using a parameter for user input is:

string sql = "SELECT Nane, HeadOf State FROM Country WHERE Continent = @ontinent";
Note

The parameter is preceded by an '@' symbol to indicate it is to be treated as a
parameter.

As well as marking the position of the parameter in the query string, it is necessary to add a parameter to
the Command object. This is illustrated by the following code snippet:

20



Working with Stored Procedures

cnd. Par anet er s. AddW t hVal ue(" @onti nent", "“North Anmerica");

In this example the string "North America" is supplied as the parameter value statically, but in a more
practical example it would come from a user input control.

A further example illustrates the complete process:
usi ng System
usi ng System Dat a;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

public class Tutorial5b

{
public static void Main()
{
string connStr = "server =l ocal host ; user =r oot ; dat abase=wor | d; port =3306; passwor d=******. "
MySgl Connecti on conn = new MySql Connecti on(connStr);
try
{
Consol e. WitelLi ne("Connecting to MySQL...");
conn. Qpen();
string sql = "SELECT Nane, HeadO State FROM Country WHERE Conti nent =@Conti nent";
MySgl Command cnd = new MySgl Command(sql, conn);
Consol e. WiteLine("Enter a continent e.g. 'North Anerica', 'Europe': ");
string user_input = Consol e. ReadLi ne();
cnd. Par anet ers. AddW t hVal ue(" @onti nent", user_input);
MySql Dat aReader rdr = cnd. Execut eReader () ;
while (rdr.Read())
{
Consol e. WiteLine(rdr["Nane"]+" --- "+rdr["HeadO State"]);
}
rdr. d ose();
}
catch (Exception ex)
{
Consol e. WitelLine(ex. ToString());
}
conn. C ose();
Consol e. Wi telLi ne("Done.");
}
}

In this part of the tutorial you have see how to use parameters to make your code more secure.

4.1.5 Working with Stored Procedures

This section illustrates how to work with stored procedures. Putting database-intensive operations into
stored procedures lets you define an API for your database application. You can reuse this APl across
multiple applications and multiple programming languages. This technique avoids duplicating database
code, saving time and effort when you make updates due to schema changes, tune the performance of
queries, or add new database operations for logging, security, and so on. Before working through this
tutorial, familiarize yourself with the CREATE PROCEDURE and CREATE FUNCTI ON statements that create
different kinds of stored routines.
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Working with Stored Procedures

For the purposes of this tutorial, you will create a simple stored procedure to see how it can be called from
Connector/Net. In the MySQL Client program, connect to the wor | d database and enter the following
stored procedure:

DELI M TER //

CREATE PROCEDURE country_hos

(I'N con CHAR(20))

BEG N
SELECT Nane, HeadOr State FROM Country
WHERE Conti nent = con;

END //

DELI M TER ;

Test that the stored procedure works as expected by typing the following into the mysgl command
interpreter:

CALL country_hos("' Europe');
Note

The stored routine takes a single parameter, which is the continent to restrict your
search to.

Having confirmed that the stored procedure is present and correct, you can see how to access it from
Connector/Net.

Calling a stored procedure from your Connector/Net application is similar to technigues you have seen
earlier in this tutorial. A My Sql Comrand object is created, but rather than taking an SQL query as a
parameter, it takes the name of the stored procedure to call. Set the My Sgl Cormand object to the type of
stored procedure, as shown by the following code snippet:

string rtn = "country_hos";
M/Sql Conmand cnd = new MySql Conmand(rtn, conn);
cnmd. CommandType = ConmmandType. St or edPr ocedur g;

In this case, the stored procedure requires you to pass a parameter. This can be achieved using the
technigues seen in the previous section on parameters, Section 4.1.4, “Working with Parameters”, as
shown in the following code snippet:

cnd. Par anet ers. AddW t hVal ue(" @on", "Europe");

The value of the parameter @ on could more realistically have come from a user input control, but for
simplicity it is set as a static string in this example.

At this point, everything is set up and you can call the routine using techniques also learned in earlier
sections. In this case, the Execut eReader method of the My Sql Conmand object is used.

Complete working code for the stored procedure example is shown below:

usi ng System
usi ng System Dat a;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

public class Tutorial6

{
public static void Main()
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{

string connStr = "server =l ocal host ; user =r oot ; dat abase=wor | d; port =3306; passwor d=******. "

MySgl Connecti on conn = new MySqgl Connecti on(connStr);

try

{
Consol e. Wi telLine("Connecting to MySQL...");
conn. Qpen();
string rtn = "country_hos";
MySgl Conmand cnd = new MySql Command(rtn, conn);
cmd. CommandType = CommandType. St or edPr ocedur e;
cnd. Par anet ers. AddW t hVal ue(" @on", "Europe");
My Sqgl Dat aReader rdr = cnd. Execut eReader () ;
while (rdr.Read())
{

Consol e. WiteLine(rdr[O] + " --- " + rdr[1]);

}
rdr. d ose();

catch (Exception ex)

{
Consol e. WitelLine(ex. ToString());

}

conn. Cl ose();

Consol e. Wi telLi ne("Done.");

}

}

In this section, you have seen how to call a stored procedure from Connector/Net. For the moment, this
concludes our introductory tutorial on programming with Connector/Net.

4.2 Tutorial: MySQL Connector/Net ASP.NET Membership and Role
Provider

Many web sites feature the facility for the user to create a user account. They can then log into the web
site and enjoy a personalized experience. This requires that the developer creates database tables to
store user information, along with code to gather and process this data. This represents a burden on the
developer, and there is the possibility for security issues to creep into the developed code. However,
ASP.NET 2.0 introduced the Membership system. This system is designed around the concept of
Membership, Profile and Role Providers, which together provide all of the functionality to implement a user
system, that previously would have to have been created by the developer from scratch.

Currently, MySQL Connector/Net provides Membership, Role, Profile and Session State Providers.

This tutorial shows you how to set up your ASP.NET web application to use the MySQL Connector/Net
Membership and Role Providers. It assumes that you have MySQL Server installed, along with MySQL
Connector/Net and Microsoft Visual Studio. This tutorial was tested with MySQL Connector/Net 6.0.4
and Microsoft Visual Studio 2008 Professional Edition. It is recommended you use 6.0.4 or above for this
tutorial.

1. Create a new database in the MySQL Server using the MySQL Command-Line Client program
(nysql ), or other suitable tool. It does not matter what name is used for the database, but record it.
You specify it in the connection string constructed later in this tutorial. This database contains the
tables, automatically created for you later, used to store data about users and roles.

2. Create a new ASP.NET Web Site in Visual Studio. If you are not sure how to do this, refer to
Section 4.7, “Tutorial: Databinding in ASP.NET Using LINQ on Entities”, which demonstrates how to
create a simple ASP.NET web site.
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10.

Add References to MySql . Dat a and MySql . Wb to the web site project.

Locate the machi ne. confi g file on your system, which is the configuration file for the .NET
Framework.

Search the machi ne. confi g file to find the membership provider My SQLMenber shi pPr ovi der .

Add the attribute aut ogener at eschena="tr ue". The appropriate section should now resemble the
following:

Note

For the sake of brevity, some information is excluded.

<menber shi p>
<provi der s>
<add nane="AspNet Sgl Menber shi pProvi der"
type="Syst em Web. Securi ty. Sql Menber shi pProvi der"

connectionStri ngName="Local Sql Server"
o 1>

<add nanme="M/SQ.Menber shi pProvi der"
aut ogener at eschema="t r ue"

type="M/Sql . Web. Security. M/SQLMenber shi pProvi der, MySql . Wb, Version=6.0.4.0, Cul ture=neutral

connectionStri ngNanme="Local MySqgl Server"
. >
</ provi der s>
</ menber shi p>

Note

The connection string, Local MySql Ser ver, connects to the MySQL server
that contains the membership database.

The aut ogener at eschena="t r ue" attribute will cause MySQL Connector/Net to silently create, or
upgrade, the schema on the database server, to contain the required tables for storing membership
information.

It is now necessary to create the connection string referenced in the previous step. Load the web site's
web. confi g file into Visual Studio.

Locate the section marked <connect i onSt ri ngs>. Add the following connection string information:

<connectionStri ngs>
<renove nane="Local MySql Server"/>
<add nane="Local MySqgl Server"
connectionString="Dat asour ce=| ocal host ; Dat abase=user s; ui d=r oot ; pwd=passwor d; "
provi der Nane="M/Sql . Data. M\ySql Cl i ent"/ >
</ connectionStri ngs>

The database specified is the one created in the first step. You could alternatively have used an
existing database.

At this point build the solution to ensure no errors are present. This can be done by selecting Build,
Build Solution from the main menu, or pressing F6.

ASP.NET supports the concept of locally and remotely authenticated users. With local authentication
the user is validated using their Windows credentials when they attempt to access the web site. This
can be useful in an Intranet environment. With remote authentication, a user is prompted for their
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login details when accessing the web site, and these credentials are checked against the membership
information stored in a database server such as MySQL Server. You will now see how to choose this
form of authentication.

Start the ASP.NET Web Site Administration Tool. This can be done quickly by clicking the small
hammer/Earth icon in the Solution Explorer. You can also launch this tool by selecting Website,
ASP.NET Configuration from the main menu.

11. In the ASP.NET Web Site Administration Tool click the Security tab.
12. Now click the User Authentication Type link.

13. Select the From the internet radio button. The web site will now need to provide a form to allow the
user to enter their login details. These will be checked against membership information stored in the
MySQL database.

Figure 4.2 Authentication Type

ASP |- Web Site Administration Tool

[ = IEeell [ e [ e ]

How will users access your site?

@ From the internet
Select this option if users will access your web site from the public internet. Users will be required to log on using a web
form. The site will use forms authentication to identify users according to user information that you store in a database.
O From a local network
Select this option if users will access your web site only from a private local network. The site will use built-in Microsoft

Windows authentication to identify users. Users with a valid Windows user name and password will be able to access your
site.

14. You now need to specify the Role and Membership Provider to be used. Click the Provider tab.
15. Click the Select a different provider for each feature (advanced) link.

16. Now select the MySQLMembershipProvider and the MySQLRoleProvider radio buttons.
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Figure 4.3 Select Membership and Role Provider
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17. In Visual Studio, rebuild the solution by selecting Build, Rebuild Solution from the main menu.

18. Check that the necessary schema has been created. This can be achieved using the nysgl command
interpreter.

Figure 4.4 Membership and Role Provider Tables

MySQL Command Line Client

Datahase

information_schema
mysgl

test

users

vorld

my_aspnet_applications
my_aspnet_menhership
my_aspnet_profiles
my_aspnet_roles
my_aspnet_schemaversion
my_aspnet_users
my_aspnet_usersinroles

rows in set (B.80 sec)

1

19. Assuming all is present and correct, you can now create users and roles for your web application.
The easiest way to do this is with the ASP.NET Web Site Administration Tool. However, many web
applications contain their own modules for creating roles and users. For simplicity, the ASP.NET Web
Site Administration Tool will be used in this tutorial.
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20. In the ASP.NET Web Site Administration Tool, click the Security tab. Now that both the Membership

and Role Provider are enabled, you will see links for creating roles and users. Click the Create or
Manage Roles link.

Figure 4.5 Security Tab

Home Security ” Application ” Provider l

You can use the Web Site Administration Tool to manage all the security settings for
your application. You can set up users and passwords {authentication), create roles

(groups of users), and create permissions (rules for controlling access to parts of your
application).

By default, user information is stored in a Microsoft SQL Server Express database in the
Data folder of your Web site. If you want to store user information in a different

database, use the Provider tab to select a different provider.

Use the security Setup Wizard to configure security step by step.

Click the links in the table to manage the settings for your application.

IS TS [T

Existing users: 1 Existing roles: 2 Create access rules
Create user Disable Roles Manage access rules
Manage users Create or Manage roles

Select authentication type

21. You can now enter the name of a new Role and click Add Role to create the new Role. Create new
Roles as required.

22. Click the Back button.

23. Click the Create User link. You can now fill in information about the user to be created, and also
allocate that user to one or more Roles.
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Figure 4.6 Create User
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Password:

Confirm Password:
E-mail:
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johndae] [ wisitors
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24. Using the mysqgl command interpreter, you can check that your database has been correctly populated
with the Membership and Role data.

Figure 4.7 Membership and Roles Table Contents

- MySQL Command Line Client

my_aspnet_roles
my_aspnet_schemaversion
my_aspnet_users
my_aspnet_usersinroles

+
1 row in set (B.B1 sec)

mysql> select * from

-

applicationld

- == s 3

in set (B.00 sec?

y_aspnet_roles;

———t

Uisitors
Admins
P

—

In this tutorial, you have seen how to set up the MySQL Connector/Net Membership and Role Providers for
use in your ASP.NET web application.
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4.3 Tutorial: MySQL Connector/Net ASP.NET Profile Provider

This tutorial shows you how to use the MySQL Profile Provider to store user profile information in a MySQL
database. The tutorial uses MySQL Connector/Net 6.1.1, MySQL Server 5.1 and Microsoft Visual Studio
2008 Professional Edition.

Many modern web sites allow the user to create a personal profile. This requires a significant amount

of code, but ASP.NET reduces this considerable by including the functionality in its Profile classes. The
Profile Provider provides an abstraction between these classes and a data source. The MySQL Profile
Provider enables profile data to be stored in a MySQL database. This enables the profile properties to be
written to a persistent store, and be retrieved when required. The Profile Provider also enables profile data
to be managed effectively, for example it enables profiles that have not been accessed since a specific
date to be deleted.

The following steps show you how you can select the MySQL Profile Provider.
1. Create a new ASP.NET web project.

2. Select the MySQL Website Configuration tool. Due to a bug in 6.1.1 you may have to first connect to a
server in Server Explorer before the tool's icon will display in the toolbar of the Solution Explorer.

3. In the MySQL Website Configuration tool navigate through the tool to the Profiles page.
4. Select the Use MySQL to manage my profiles check box.
5. Select the Autogenerate Schema check box.

6. Click the Edit... button and configure a connection string for the database that will be used to store user
profile information.

7. Navigate to the last page of the tool and click Finish to save your changes and exit the tool.

At this point you are now ready to start using the MySQL Profile Provider. With the following steps you can
carry out a preliminary test of your installation.

1. Open your web. confi g file.

2. Add a simple profile such as the following:

<syst em web>
<anonynousl| denti fi cation enabl ed="true"/>
<profile defaul t Provi der="M/SQ.Profil eProvider">

<properties>
<add name="Nanme" al | owAnonyrmous="true"/>
<add name="Age" al | owAnonynmous="true" type="System Ul nt16"/>
<group name="Ul">
<add name="Col or" al | owAnonynous="true" defaultVal ue="Bl ue"/>
<add name="Styl e" all owAnonynous="true" defaultVal ue="Plain"/>
</ group>
</ properties>
</profile>

Setting anonynmousl denti fi cati on to true enables unauthenticated users to use profiles. They are
identified by a GUID in a cookie rather than by a user name.

Now that the simple profile has been defined in web. conf i g, the next step is to write some code to test
the profile.
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1. In Design View design a simple page with the following controls:

Figure 4.8 Simple Profile Application

Chiject Browser | web.config | Defaultaspx.cs ' Default.aspy ~ Start Page

[ dv |
Profile Details

Tame: I

Age: |

Current color selected : Label

Select your color
Red =

Store Profile |
Clear Form |

Retrieve Profile |

L4 Design | O Spht | = Source <html> || <body> || <formdforml > || <di | | <aspiLabel#Label] =

These will allow the user to enter some profile information. The user can also use the buttons to save
their profile, clear the page, and restore their profile data.

2. Inthe Code View add code as follows:

protected void Page_Load(object sender, EventArgs e)

{
if (!lsPostBack)
{
Text Box1. Text = Profile. Nane;
Text Box2. Text = Profile. Age. ToString();
Label 1. Text = Profile. U . Col or;
}
}

/] Store Profile
protected void Buttonl _Cick(object sender, EventArgs e)
{

Profile. Name = Text Box1. Text;

Profile. Age = Ul nt16. Par se( Text Box2. Text);

}

/'l Clear Form
protected void Button2_Cick(object sender, EventArgs e)

{
Text Box1. Text = "";
Text Box2. Text = "";
Label 1. Text = "";

}
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/'l Retrieve Profile
protected void Button3_Cick(object sender, EventArgs e)

{
Text Box1l. Text = Profile. Name;

Text Box2. Text = Profile.Age. ToString();
Label 1. Text = Profile. Ul . Col or;

}

protected void DropDownlLi st1_Sel ect edl ndexChanged( obj ect sender, EventArgs e)
{

}

Profile. U . Col or = DropDownLi st 1. Sel ect edVal ue;

3. Save all files and build the solution to check that no errors have been introduced.
4. Run the application.

5. Enter your name, age, and select a color from the listbox. Now store this information in your profile by
clicking Store Profile.

Not selecting a color from the listbox uses the default color, Blue, that was specified in the
web. confi g file.

Click Clear Form to clear text from the textboxes and the label that displays your chosen color.
Now click Retrieve Profile to restore your profile data from the MySQL database.

Now exit the browser to terminate the application.

© © N o

Run the application again, which also restores your profile information from the MySQL database.

In this tutorial you have seen how to using the MySQL Profile Provider with MySQL Connector/Net.

4.4 Tutorial: Web Parts Personalization Provider

MySQL Connector/Net provides a Web Parts Personalization provider that allows you to use a MySQL
server to store personalization data.

Note
This feature was added in MySQL Connector/Net 6.9.0.

This tutorial demonstrates how to configure the Web Parts Personalization provider using MySQL
Connector/Net.

Requirements
* An ASP.NET web site or web application with a membership provider
» .NET Framework 3.0 or above

* MySQL Server 5.5 or above

Configuring MySQL Web Parts Personalization Provider
Tasks include:
» Add References to MySqgl.Data and MySqgl.Web to the web site or web application project.

 Include a MySQL Connector/Net personalization provider into the system.web section in the
web. confi g file:
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<webPart s>
<personal i zati on def aul t Provi der =" MySQ.Per sonal i zat i onProvi der" >
<provi der s>
<cl ear/ >
<add name="M/SQLPersonal i zati onPr ovi der"
type="M/Sql . Wb. Per sonal i zat i on. MySqgl Per sonal i zat i onPr ovi der,
MySql . Web, Version=6.9.3.0, Culture=neutral,
Publ i cKeyToken=c5687f c88969c44d"
connecti onSt ri ngName="Local MySqgl Ser ver"
appl i cati onName="/" />
</ provi der s>
<aut hori zati on>
<al | ow verbs="nodi fyState" users="*" />
<al | ow ver bs="ent er Shar edScope" users="*"/>
</ aut hori zati on>
</ per sonal i zati on>
</ webPart s>

Creating Web Part Controls

» Create a Web application using MySQL Connector/Net ASP.NET Membership. For information about
doing this, see Section 4.2, “Tutorial: MySQL Connector/Net ASP.NET Membership and Role Provider”.

* Create a new ASP.NET page.

» Change to the Design view.

» From the Toolbox, drag a WebPartManager control to the page.
* Now define an HTML table with 3 columns and 1 row.

 In the left and middle cells, from the WebParts Toolbox, drag and drop a WebPartZone control into
each cell.

* In the right column, from the WebParts Toolbox, drag and drop a CatalogZone with PageCatalogPart
and EditorZone controls.

* Add controls to the WebPartZone, it will look similar to:

<t abl e>
<tr>
<td>
<asp: WebPart Zone | D="Left Zone" runat="server" Header Text="Left Zone">
<ZoneTenpl at e>
<asp: Label |D="Label 1" runat="server" title="Left Zone">
<asp: Bul | et edLi st | D="Bul | et edLi st 1" runat="server">
<asp: Listltem Text="Item 1"></asp: Li stltenm>
<asp: Listltem Text="Item 2"></asp: Li stltenm>
<asp: Listltem Text="Item 3"></asp: Li stltenm>
</ asp: Bul | et edLi st >
</ asp: Label >
</ ZoneTenpl at e>
</ asp: WebPar t Zone>
</td>
<td>
<asp: WebPart Zone | D="Mai nZone" runat="server" Header Text="Mai n Zone">
<ZoneTenpl at e>
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<asp: Label |D="Label 11" runat="server" title="Min Zone">
<h2>This is the Main Zone</h2>
</ asp: Label >
</ ZoneTenpl at e>
</ asp: WebPar t Zone>
</td>
<td>
<asp: Cat al ogZone | D="Cat al ogZonel" runat="server">
<ZoneTenpl at e>
<asp: PageCat al ogPart | D="PageCat al ogPart 1" runat="server" />
</ ZoneTenpl at e>
</ asp: Cat al ogZone>
<asp: Edi t or Zone | D="Editor Zonel" runat="server">
<ZoneTenpl at e>
<asp: Layout Edi t or Part | D="Layout Edi t or Part 1" runat ="server" />
<asp: Appear anceEdi t or Part | D="Appear anceEdi t or Part 1" runat ="server" />
</ ZoneTenpl at e>
</ asp: Edi t or Zone>
</td>
</tr>
</t abl e>

Outside of the HTML table, add a DropDownList, 2 Buttons, and a Label as follows:

<asp: Dr opDownLi st | D="Di spl ayMdes" runat="server" AutoPostBack="True"
OnSel ect edl ndexChanged="Di spl ayMddes_Sel ect edl ndexChanged" >

</ asp: Dr opDownLi st >

<asp: Button | D="ResetButton" runat="server" Text="Reset"
Ond i ck="ResetButton_d ick" />

<asp: Button | D="Toggl eButton" runat="server" OnCick="Toggl eButton_d i ck"
Text =" Toggl e Scope" />

<asp: Label |D="ScopelLabel" runat="server"></asp: Label >

The following code will fill the DropDownList for the DisplayModes, show the current scope, reset the
personalization state, toggle the scope (between user and the shared scope), and change the display
mode:

public partial class WbPart : System Web. Ul . Page

{
protected void Page_Load(obj ect sender, EventArgs e)
{
if (!1sPostBack)
foreach (WebPart Di spl ayMode npde in WebPart Manager 1. Suppor t edDi spl ayMdes)
i f (node. | sEnabl ed( WebPart Manager 1))
{
Di spl ayModes. | t ems. Add( nmode. Nane) ;
}
}
}
ScopelLabel . Text = WebPart Manager 1. Per sonal i zat i on. Scope. ToStri ng();
}

protected void ResetButton_Click(object sender, EventArgs e)
{
i f (WebPart Manager 1. Per sonal i zati on. | sEnabl ed &&
WebPar t Manager 1. Per sonal i zati on. | svbdi fi abl e)
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{
WebPar t Manager 1. Per sonal i zat i on. Reset Per sonal i zati onState();
}
}
protected void Toggl eButton_Cl i ck(object sender, EventArgs e)
{
WebPar t Manager 1. Per sonal i zat i on. Toggl eScope() ;
}

protected void D spl ayMdes_Sel ect edl ndexChanged( obj ect sender, EventArgs e)

{
var nmode = WebPart Manager 1. Support edDi spl ayMddes[ Di spl ayMddes. Sel ect edVal ue] ;
if (node !'= null && node. | sEnabl ed( WebPart Manager 1))

WebPar t Manager 1. Di spl ayMbde = node;
}
}
}

Testing Web Part Changes
Run the application and open the Web Part page, and it should look like this:

Figure 4.9 Web Parts Page
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Main Zone
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« ltem 2 - - -
. ltem 3 This is the Main Zone

Reset | | Toggle Scope | Shared

The first time when the user is not authenticated, by default the scope is Shared. The user must be
authenticated to change settings on the web part controls.

In the following screenshot shows an authenticated user that is able to customize the controls:

Figure 4.10 Authenticated User Controls
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Design

Catalog
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You can see the DropDownList and all of the display modes for the current user.

Click Toggle Scope to switch the application to the shared scope:

Figure 4.11 Toggle Scope
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Now you can personalize the zones using the Edit or Catalog display modes at a specific user or all users
level.

Figure 4.12 Personalize Zones
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4.5 Tutorial: Simple Membership Web Provider

This section documents the ability to use a Simple Membership Provider on MVC 4 templates. The
configuration OAuth compatible for the application to login using external credentials from third party
providers like Google, Facebook, Twitter or others.

This tutorial creates an application using a Simple Membership Provider, and then adds third-party
(google) OAuth authentication support.

Note
This feature was added in MySQL Connector/Net 6.9.0.

4.5.1 Requirements

» Connector/Net 6.9.x, or greater

» .NET Framework 4.0, or greater
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 Visual Studio 2012, or greater

* MVC4

4.5.2 Creating and Configuring a New Project

» Open Visual Studio and create a new project, of MVC 4 Web Application type, and configure the project
to use .NET Framework 4.5.

Figure 4.13 Simple Membership: New Project
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» Choose the template and view engine that you like. This tutorial is using the Internet Application
Template with the Razor view engine. Optionally, here you can add a unit test project by checking
Create a unit test project.
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Figure 4.14 Simple Membership: Choose Template and Engine
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Creste & unit test project

oK Cancel

Add references to the MySql . Dat a, MySqgl . Dat a. Entities, and MySql . Wb assemblies. The
assemblies chosen must match the .NET Framework and Entity Framework versions added to the
project by the template.

Add a valid MySQL connection string to the web. conf i g file, similar to:

<add
name="M/Connecti on"

connectionString="server =l ocal host; User | d=r oot ; passwor d=pass; dat abase=MySql Si npl eMenber shi p; | oggi ng=t r
provi der Name="M/Sql . Data. MySql d i ent"/ >

Under the <system.data> node, add configuration information similar to the following:

<menber shi p def aul t Provi der =" MySqgl Si npl eMenber shi pProvi der " >
<provi der s>
<cl ear/ >
<add
name="M/Sql Si npl eMenber shi pPr ovi der"
type="M/Sql . Wb. Security. MySql Si npl eMenber shi pProvi der, MySql . Wb, Ver si on=6. 9. 2. 0, Cul t ur e=neutral , Publ i
appl i cati onName="M/Sql Si npl eMenber shi pTest "
descri pti on="M/SQLdef aul t appl i cati on"
connecti onSt ri ngName=" MyConnect i on"
user Tabl eNane="M/User Tabl e"
user | dCol um="M/User | dCol umm"
user NameCol umm=" MyUser NaneCol um"
aut oGener at eTabl es="True"/ >
</ provi der s>
</ menber shi p>

Update the above configuration with valid values for the following properties: connectionStringName,
userTableName, userldColumn, userNameColumn, and autoGenerateTables.
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e userTableName: Name of the table to store the user information. This table is independent from the
schema generated by the provider, and it can be changed in the future.

« userld: Name of the column that stores the ID for the records in the userTableName.

« userName: Name of the column that stores the name/user for the records in the userTableName.

e connectionStringName: This property must match a connection string defined in web. confi g file.

* autoGenerateTables: This must be setto f al se if the table to handle the credentials already exists.
» Update your DBContext class with the connection string name configured.

» Go to the SimpleMembershiplinitializer class contained in the InitializeSimpleMembershipAttribute.cs file
that is located in the Filters/ folder. Look for the method call “WebSecurity.InitializeDatabaseConnection”,
and update the parameters with the configuration for connectionStringName, userTableName,
userldColumn and userNameColumn.

* If the database configured in the connection string does not exist, then create it.

 After running the web application, the following screen is displayed on success:

Figure 4.15 Simple Membership: Generated Home Page
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ASPINET MV, H yoii i sy esitaces abscat ASPHET MVC veint gul Borims

We suggest the follewing:

e Add Nasfiet packages and fump-tiart your coding
hagoe gk 2 eapy o wrtal aned upclate Bee Bbrnes and took e T

O ot Honteg

web Borsting company Hiat olers Hhe right mix of features. and price for your spplications

« If the application executed with success, then the generated schema will be similar to the following:
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Figure 4.16 Simple Membership: Generated Tables
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» To create a user, click Register on the generated web page. Type the desired user name and password,
and then execute the registration form. This redirects you to the home page with the newly created user
logged in, as shown near the top-right side of the page:

Figure 4.17 Simple Membership: Logged In

T besam micw'e about ASP.NET MVC vist Itto!asn.netimve. The page features vidoos, tutonals, and sampies 10 heip you get the magt fom
ASPNET MVC. I you havee any questions about ASPNET WWVC visit oo forums .

We suggest the following:

Acd NuGet padicges and jurmp-start your.
HuGet makes i eary o instal and update free Boraries and books. Leam move.,

9 ?umbum

oo can ey find 2 web hosting company that offers he right miof feafures: and prioe for your applcations. Leam mare.,

» The data for the newly created user can be located in the User Pr of i | e and Webpages_Menber shi p
tables.

4.5.3 Adding OAuth Authentication to a Project

OAuth is another authentication option for websites that use the Simple Membership Provider. A user can
be validated using an external account like Facebook, Twitter, Google, and others. The following steps
enable authentication using a Google account in the application.
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Adding OAuth Authentication to a Project

e Go to the class Aut hConfi g. cs inthe App_St ar t folder.

» As we are using google, find the RegisterAuth method and uncomment the last line where it calls
OauthWebSecurity.RegisterGoogleClient.

* Run the application. Once the application is running, click Log in to open the log in page. Then, click
Google under Use another service to log in.

Figure 4.18 Simple Membership with OAuth: Google Service

ﬁ e 0 [T

- - EN

bagater Loy

Log in.
Use a local account to log in. Use another service to log in.
Unset name Google
Pasvword
Remember ma?
Log i

 This redirects to the Google login page (at google.com), and requests you to sign in with your Google
account information.

Figure 4.19 Simple Membership with OAuth: Google Service Login

=) |
a [ geegereme 0« @20 | Bl s - Googie mcicunts

Go 3]1'

BEM&eB 2B

 After submitting the correct credentials, a message requests permission for your application to access
the user's information. Read the description and then click Accept to allow the quoted actions, and to
redirect back to your application's login page.
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Figure 4.20 Simple Membership with OAuth: Google Service Approval
- oEN

¢ | [ I———y T [ Tree—
sl pakolesfiomal com »

Google

* Now your application can register the account. The User name field will be filled in with the appropriate
information (in this case, the email address that is associated with the Google account). Click Register

to register the user with your application.

Figure 4.21 Simple Membership with OAuth: Google Service Registration
- ciEN

9 e CIET) [Era—

Register. Associate your Google account.

v aughemticain with Googhe. Paase anier 3 s name or Sug e beiow and cick the Confirm button by fingh

User name:

Regitier

» Now the new user is logged into the application from an external source using OAuth.
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Figure 4.22 Simple Membership with OAuth: Google Service Logged In
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* Information about the new user is stored in the User Prof i | e and Webpages_GCaut hMenmber shi p
tables.

To use another external option to authenticate users, you must enable the client in the same class where
we enabled the Google provider in this tutorial. Typically, providers require you to register your application
before allowing OAuth authentication, and once registered they typically provide a token/key and an ID that
must be used when registering the provider in the application.

4.6 Tutorial: Using an Entity Framework Entity as a Windows Forms
Data Source

In this tutorial you will learn how to create a Windows Forms Data Source from an Entity in an Entity

Data Model. This tutorial assumes that you have installed the wor | d database sample, which can be
downloaded from the MySQL Documentation page. You can also find details on how to install the database
on the same page. It will also be convenient for you to create a connection to the wor | d database after it is
installed. For instructions on how to do this, see C.

Creating a new Windows Forms application

The first step is to create a new Windows Forms application.

1. In Visual Studio, select File, New, Project from the main menu.

2. Choose the Windows Forms Application installed template. Click OK. The solution is created.
Adding an Entity Data Model

You will now add an Entity Data Model to your solution.

1. In the Solution Explorer, right-click your application and select Add, New Item.... From Visual Studio
installed templates select ADO.NET Entity Data Model. Click Add.
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Tutorial: Using an Entity Framework Entity as a Windows Forms Data Source

Figure 4.23 Add Entity Data Model
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Categories: Templates: |§|
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WRF #] Code File o] Companent Class
Reporting Iy |cursor File ] Custom Control
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%4 Dynamic Data Field (8] HTML Page
|14f) con File o] Installer Class
21y Interfare £5 ) 15cript: File
Ig':‘leINQ to 5L Classes [J Local Database
ELcu:al Database Cache @MDI Parent Form
Iﬂ Report d Report 'Wizard v
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2. You will now see the Entity Data Model Wizard. You will use the wizard to generate the Entity Data
Model from the wor | d database sample. Select the icon Generate from database. Click Next.
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Figure 4.24 Entity Data Model Wizard Screen 1

Entity Data Model Wizard

| :é;/ Choose Model Contents

What should the model contain?

B

o] Emply model

zenerates the model from a database, Classes are generated from the model when the project is

compiled, This wizard also lets you specify the database connection and database objects to include
in the model.

3. You can now select the connection you made earlier to the wor | d database. If you have not already
done so, you can create the new connection at this time by clicking New Connection.... For further
instructions on creating a connection to a database see Making a Connection.
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Tutorial: Using an Entity Framework Entity as a Windows Forms Data Source

Figure 4.25 Entity Data Model Wizard Screen 2

Entity Data Model Wizard

J_ ) Choose Your Data Connection
| |
=

Which data connection should your application use to connect to the database?

Incalhost(world) b

This conneckion skring appears ko contain sensitive data (For example, a password) that is required to
connect bo the database, Staring sensitive data in the connection skring can be a security risk, Do you
want bo include this sensitive data in the connection string?

0 Mo, exclude sensitive data from the connection string. Twill set it in myv application
code,

(%) ‘es, indude the sensitive data in the connection string,
Entity connection string:

metadata=res:/* Modell.csdl|res: ¥ iModell ssdl|res: /* /Madell . msl; provider=MySgl. Data, MyS
giClient; provider conmection string="server=localhost;user id=root; persist security
info=True,;database=world"

Save entity connection settings in App.Config as:

worldEntities

I<Previnus ” Mext = I

4. Make a note of the entity connection settings to be used in App.Config, as these will be used later to
write the necessary control code.

5. Click Next.

6. The Entity Data Model Wizard connects to the database. You are then presented with a tree structure
of the database. From this you can select the object you would like to include in your model. If you had
created Views and Stored Routines these will be displayed along with any tables. In this example you
just need to select the tables. Click Finish to create the model and exit the wizard.
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Figure 4.26 Entity Data Model Wizard Screen 3

Entity Data Model Wizard

I J;/ Choose Your Database Objects

Wwhich database objects do you want to include in wour model?

RN Tabies |

[W] 3 ity (world)

[W] 3 courtry (warld)

[¥] ] countrylanguage {warld)
=[]l Yiews

D@ cityyiew (world)
=[] Stored Procedures

DJ world_record_count (world)

Model Namespace:

wotldModel |

[ Finish H Cancel

Visual Studio will generate the model and then display it.
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Figure 4.27 Entity Data Model Diagram
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8. From the Visual Studio main menu select Build, Build Solution, to ensure that everything compiles
correctly so far.

Adding a new Data Source

You will now add a new Data Source to your project and see how it can be used to read and write to the
database.

1. From the Visual Studio main menu select Data, Add New Data Source.... You will be presented with
the Data Source Configuration Wizard.
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Figure 4.28 Entity Data Source Configuration Wizard Screen 1

Data Source Configuration Wizard

ilj_) Choose a Data Source Type
l'-._ § _-L..

Where will the application get data from?

J &

Database Service

Lets you choose an object that can laker be used to generate data-bound contrals,

2. Select the Object icon. Click Next.

3. You will now select the Object to bind to. Expand the tree. In this tutorial, you will select the city table.
Once the city table has been selected click Next.
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Figure 4.29 Entity Data Source Configuration Wizard Screen 2

Data Source Configuration Wizard

:é;) Select the Object You Wish to Bind to
| .

In what assembly is the object located? {If your object does not appear, cancel the wizard and
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= % WindowsFormsApplicationd fdd Reference. ..
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44 warldEntities
{} windowsFormsapplicationd, Properties
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Hide assemblies that begin with Microsoft or System

l::F'revinus ” Mext = H Finish H Cancel

The wizard will confirm that the city object is to be added. Click Finish.
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Figure 4.30 Entity Data Source Configuration Wizard Screen 3

Data Source Configuration Wizard

:14;) Add Object Data Source

The Following object will be added:

v ity

[ Finish H Cancel ]

5. The city object will be display in the Data Sources panel. If the Data Sources panel is not displayed,
select Data, Show Data Sources from the Visual Studio main menu. The docked panel will then be
displayed.
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Figure 4.31 Data Sources

Data Sources
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Using the Data Source in a Windows Form

You will now learn how to use the Data Source in a Windows Form.

1. Inthe Data Sources panel select the Data Source you just created and drag and drop it onto the Form
Designer. By default the Data Source object will be added as a Data Grid View control.

Note

The Data Grid View control is bound to ci t yBi ndi ngSour ce, and the
Navigator control is bound to ci t yBi ndi ngNavi gat or .
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2.

Figure 4.32 Data Form Designer
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Save and rebuild the solution before continuing.

Adding Code to Populate the Data Grid View

You are now ready to add code to ensure that the Data Grid View control will be populated with data from
the City database table.

1.

2.

Double-click the form to access its code.

Add code to instantiate the Entity Data Model's EntityContainer object and retrieve data from the
database to populate the control.
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Figure 4.33 Adding Code to the Form
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3. Save and rebuild the solution.

4. Run the solution. Ensure the grid is populated and you can navigate the database.
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Figure 4.34 The Populated Grid Control
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Adding Code to Save Changes to the Database
You will now add code to enable you to save changes to the database.

The Binding source component ensures that changes made in the Data Grid View control are also made to
the Entity classes bound to it. However, that data needs to be saved back from the entities to the database
itself. This can be achieved by the enabling of the Save button in the Navigator control, and the addition of
some code.

1. Inthe Form Designer, click the Save icon in the Form toolbar and ensure that its Enabled property is
set to True.
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Figure 4.35 Save Button Enabled
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Double-click the Save icon in the Form toolbar to display its code.

You now need to add code to ensure that data is saved to the database when the save button is clicked
in the application.
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Figure 4.36 Adding Save Code to the Form
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4. Once the code has been added, save the solution and rebuild it. Run the application and verify that
changes made in the grid are saved.

4.7 Tutorial: Databinding in ASP.NET Using LINQ on Entities

In this tutorial you create an ASP.NET web page that binds LINQ queries to entities using the Entity
Framework mapping.

If you have not already done so, install the wor | d database sample prior to attempting this tutorial. See
the tutorial Section 4.6, “Tutorial: Using an Entity Framework Entity as a Windows Forms Data Source” for
instructions on downloading and installing this database.

Creating an ASP.NET web site

In this part of the tutorial, you create an ASP.NET web site. The web site uses the wor | d database. The
main web page features a drop down list from which you can select a country. Data about that country's
cities is then displayed in a grid view control.

1. From the Visual Studio main menu select File, New, Web Site....

2. From the Visual Studio installed templates select ASP.NET Web Site. Click OK. You will be presented
with the Source view of your web page by default.

3. Click the Design view tab situated underneath the Source view panel.
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Figure 4.37 The Design Tab
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4. In the Design view panel, enter some text to decorate the blank web page.

5. Click Toolbox. From the list of controls select DropDownList. Drag and drop the control to a location
beneath the text on your web page.

Figure 4.38 Drop Down List
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6. From the DropDownList control's context menu, ensure that the Enable AutoPostBack check box
is enabled. This will ensure the control's event handler is called when an item is selected. The user's
choice will in turn be used to populate the GridView control.
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Figure 4.39 Enable AutoPostBack
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7. From the Toolbox select the GridView control.

Figure 4.40 Grid View Control
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Drag and drop the Grid Vew control to a location just below the Drop Down List you already placed.

Figure 4.41 Placed Grid Vew Control
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8. At this point it is recommended that you save your solution, and build the solution to ensure that there
are no errors.
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9. If you run the solution you will see that the text and drop down list are displayed, but the list is empty.
Also, the grid view does not appear at all. Adding this functionality is described in the following sections.

At this stage you have a web site that will build, but further functionality is required. The next step will be to
use the Entity Framework to create a mapping from the wor | d database into entities that you can control
programmatically.

Creating an ADO.NET Entity Data Model

In this stage of the tutorial you will add an ADO.NET Entity Data Model to your project, using the wor | d
database at the storage level. The procedure for doing this is described in the tutorial Section 4.6, “Tutorial:
Using an Entity Framework Entity as a Windows Forms Data Source”, and so will not be repeated here.

Populating a Drop Data List Box with using the results of a entity LINQ query

In this part of the tutorial you will write code to populate the DropDownList control. When the web page
loads the data to populate the list will be achieved by using the results of a LINQ query on the model
created previously.

1. In the Design view panel, double-click any blank area. This brings up the Page_Load method.

2. Modify the relevant section of code according to the following listing:

public partial class _Default : System Web. U . Page
{

wor | dvbdel . wor | dEntities we;

protected voi d Page_Load(object sender, EventArgs e)

{

we = new wor | dvbdel . wor | dEnti ties();

if (!lsPostBack)
{

var countryQuery = fromc in we.country
orderby c. Nanme
sel ect new { c.Code, c.Nane };
Dr opDownlLi st 1. Dat aVal ueFi el d = " Code";
Dr opDownlLi st 1. Dat aText Fi el d = " Nane";
Dr opDownlLi st 1. Dat aSour ce = countryQuery;
Dat aBi nd() ;

The list control only needs to be populated when the page first loads. The conditional code ensures
that if the page is subsequently reloaded, the list control is not repopulated, which would cause the user
selection to be lost.

3. Save the solution, build it and run it. You should see the list control has been populated. You can select
an item, but as yet the grid view control does not appear.

At this point you have a working Drop Down List control, populated by a LINQ query on your entity data
model.

Populating a Grid View control using an entity LINQ query

In the last part of this tutorial you will populate the Grid View Control using a LINQ query on your entity
data model.
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1. Inthe Design view, double-click the DropDownList control. This causes its Sel ect edl ndexChanged
code to be displayed. This method is called when a user selects an item in the list control and thus fires

an AutoPostBack event.

2. Modify the relevant section of code accordingly to the following listing:

protected void DropDownLi st 1_Sel ect edl ndexChanged(obj ect sender, EventArgs e)

{
var cityQuery = fromc in we.city
where c. CountryCode == Dr opDownLi st 1. Sel ect edVal ue
orderby c. Nanme
sel ect new { c.Nanme, c.Popul ation, c.CountryCode };
G i dVi ewl. Dat aSource = cityQuery;
Dat aBi nd() ;
}

The grid view control is populated from the result of the LINQ query on the entity data model.

3. As a check compare your code to that shown in the following screenshot:

Figure 4.42 Source Code

Default.aspr.cs| app_Code{Model Desigrer.cs Default. aspx*

“I5 _Default “ || g% DropDownList]_SelectedindsxChangediobject sender, Eventargs &)

2=

é protected void Page Load(object sender, Eventlirgs e)

{
we = new worldModel.worldEntitcies():

if (!IsPostEack)
{
war countryCuery = from c in we.country
orderhy o.Name
select new { c.Code, c.Name };
DroplownlListl,.DataValusField = "Code':
DropDownListl.DataTextField = MMName":
DrophownListl.DataSource = countryQuery:
DataBind()] ;

F '

protected void DroplbownListl SelectedIndexChanged(object sender, Eventlirgs e)

i
var clityQuery = from o in we.city
where o, CountryCode == DropDownlLizstcl.SelectedValus

orderby o.Name
select new { c.MName, c.Population, c.CountryCode };

Gridifievl.DataSource = cityQuery;
DataBind():

4. Save, build and run the solution. As you select a country you will see its cities are displayed in the grid
view control.
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Figure 4.43 The Working Web Site

fé hittp:fflocalhost: 1174/ \WebSike3/Default, aspx

Wotld Database Website
Belgium v
Name Population CountrvCode

Antwerpen 446525 BEL

Brugge 116246  BEL

Bruxelles [Brussel] 133859  BEL

Chatleroi 200827 BEL

Gent 224180 BEL

Liege 185639 BEL

Mons 90935 BEL

Namur 105419 BEL
Schaerbeek 105692 BEL

In this tutorial you have seen how to create an ASP.NET web site, you have also seen how you can access
a MySQL database using LINQ queries on an entity data model.

4.8 Tutorial: Using SSL with MySQL Connector/Net

In this tutorial you will learn how you can use MySQL Connector/Net to connect to a MySQL server
configured to use SSL. Support for SSL client certificates was added with MySQL Connector/Net 6.2.

MySQL Server uses the PEM format for certificates and private keys. This tutorial will use the test
certificates from the server test suite by way of example. You can obtain the MySQL Server source code
from MySQL Downloads. The certificates can be found in the directory . / nysql -t est/ std_dat a.

To carry out the steps in this tutorial, you must have Open SSL installed. This can be downloaded for
Microsoft Windows at no charge from Shining Light Productions.

Further details on the connection string options used in this tutorial can be found at Chapter 6, Connector/
Net Connection String Options Reference.

Configuring the MySQL Server to use SSL

1. Inthe MySQL Server configuration file, set the SSL parameters as follows:

ssl -ca=pat h/t o/ repo/ mysql -t est/ st d_dat a/ cacert. pem
ssl -cert=pat h/to/repo/ nysql -test/std_datal/server-cert.pem
ssl - key=pat h/ t o/ repo/ mysql -t est/ st d_dat a/ server - key. pem

Adjust the directories according to the location in which you installed the MySQL source code.
2. In this step you create a test user and set the user to require SSL.
Using the MySQL Command-Line Client, connect as r oot and create the user ssl cl i ent .

3. To set privileges and requirements, issue the following command:

61


http://dev.mysql.com/downloads/mysql/5.1.html#source
http://www.slproweb.com/products/Win32OpenSSL.html

Tutorial: Using SSL with MySQL Connector/Net

GRANT ALL PRI VILEGES ON *.* TO sslclient@% REQU RE SSL;
Creating a certificate file to use with the .NET client

1. The .NET client does not use the PEM file format, as .NET does not support this format natively. You
will be using test client certificates from the same server repository, for the purposes of this example.
Convert these to PFX format first. This format is also known as PKCS#12. An article describing this
procedure can be found at the Citrix website. From the directory ser ver - r eposi t ory-r oot/
nysql -t est/std_dat a, issue the following command:

openssl pkcsl2 -export -in client-cert.pem-inkey client-key.pem-certfile cacert.pem -out client.pfx

2. When asked for an export password, enter the password “pass”. The file cl i ent . pf x will be
generated. This file is used in the remainder of the tutorial.

Connecting to the server using a file-based certificate

1. You will use PFX file, cl i ent . pf x you created in the previous step to authenticate the client. The
following example demonstrates how to connect using the SSL Mbde, Certi ficateFi | e and
Certificat ePasswor d connection string options:

usi ng (MySqgl Connecti on connection = new MySql Connect i on(
"dat abase=t est; user=sslclient;" +
"CertificateFile=H\\bzr\\nmysql -trunk\\mysql -test\\std_data\\client.pfx" +
"CertificatePassword=pass;" +
"SSL Mode=Required "))

{
}

connecti on. Open() ;

The path to the certificate file will need to be changed to reflect your individual installation.
Connecting to the server using a store-based certificate

1. The first step is to import the PFX file, cl i ent . pf X, into the Personal Store. Double-click the file in
Windows explorer. This launches the Certificate Import Wizard.

2. Follow the steps dictated by the wizard, and when prompted for the password for the PFX file, enter
l(paSS”.

3. Click Finish to close the wizard and import the certificate into the personal store.
Examine certificates in the Personal Store
1. Start the Microsoft Management Console by entering nmt. exe at a command prompt.

2. Select File, Add/Remove snap-in. Click Add. Select Certificates from the list of available snap-ins in
the dialog.

3. Click Add button in the dialog, and select the My user account radio button. This is used for personal
certificates.

4. Click the Finish button.
5. Click OK to close the Add/Remove Snap-in dialog.

6. You will now have Certificates — Current User displayed in the left panel of the Microsoft Management
Console. Expand the Certificates - Current User tree item and select Personal, Certificates. The
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right-hand panel will display a certificate issued to MySQL. This is the certificate that was previously
imported. Double-click the certificate to display its details.

7. After you have imported the certificate to the Personal Store, you can use a more succint connection
string to connect to the database, as illustrated by the following code:

usi ng (MySql Connecti on connection = new MySql Connecti on(
"dat abase=t est ; user=sslclient;" +
"Certificate Store Location=CurrentUser;" +
"SSL Mode=Requi red"))

{

connecti on. Open() ;

}
Certificate Thumbprint Parameter

If you have a large number of certificates in your store, and many have the same Issuer, this can be a
source of confusion and result in the wrong certificate being used. To alleviate this situation, there is an
optional Certificate Thumbprint parameter that can additionally be specified as part of the connection
string. As mentioned before, you can double-click a certificate in the Microsoft Management Console to
display the certificate's details. When the Certificate dialog is displayed click the Details tab and scroll
down to see the thumbprint. The thumbprint will typically be a number such as #47 94 36 00 9a 40 f3
01 7a 14 5c f8 47 9e 76 94 d7 aa de fO0. This thumbprint can be used in the connection string,
as the following code illustrates:

usi ng (MySql Connecti on connection = new MySql Connecti on(
"dat abase=t est; user=sslclient;" +
"Certificate Store Location=CurrentUser;" +
"Certificate Thunmbprint=479436009a40f 3017al145cf 8479e7694d7aadef 0; " +
"SSL Mode=Required"))
{

}

connecti on. Open();

Spaces in the thumbprint parameter are optional and the value is case-insensitive.

4.9 Tutorial: Using MySqlScript

This tutorial teaches you how to use the MySql Scri pt class. This class enables you to execute a
series of statements. Depending on the circumstances, this can be more convenient than using the
My Sql Command approach.

Further details of the MySql Scri pt class can be found in the reference documentation supplied with
MySQL Connector/Net.

To run the example programs in this tutorial, set up a simple test database and table using the nysql
Command-Line Client or MySQL Workbench. Commands for the mysgl Command-Line Client are given
here:

CREATE DATABASE Test DB;

USE Test DB;

CREATE TABLE TestTable (id | NT NOT NULL PRI MARY KEY
AUTO _| NCREMENT, nane VARCHAR(100));

The main method of the MySql Scri pt class is the Execut e method. This method causes the script
(sequence of statements) assigned to the Query property of the MySqlScript object to be executed.
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The Query property can be set through the MySql Scri pt constructor or by using the Query property.
Execut e returns the number of statements executed.

The MySql Scri pt object will execute the specified script on the connection set using the Connection
property. Again, this property can be set directly or through the MySql Scri pt constructor. The following
code snippets illustrate this:

string sql = "SELECT * FROM Test Tabl e";

NySqI Script script = new MySgl Scri pt (conn, sql);

MySql Scri pt script = new MySql Scri pt();
script. Query = sql;
scri pt. Connecti on = conn;

scrl pt. Execute();

The MySqlScript class has several events associated with it. There are:

1. Error - generated if an error occurs.

2. ScriptCompleted - generated when the script successfully completes execution.
3. StatementExecuted - generated after each statement is executed.

It is possible to assign event handlers to each of these events. These user-provided routines are called
back when the connected event occurs. The following code shows how the event handlers are set up.

script. Error += new MySql Scri pt Error Event Handl er (scri pt _Error);
script. Scri pt Conpl et ed += new Event Handl er (scri pt _Scri pt Conpl et ed) ;
scri pt. St at ement Execut ed += new MySqgl St at enent Execut edEvent Handl er (scri pt _St at ement Execut ed) ;

In VisualStudio, you can save typing by using tab completion to fill out stub routines. Start by typing, for
example, “script.Error +=". Then press TAB, and then press TAB again. The assignment is completed, and
a stub event handler created. A complete working example is shown below:

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Linq;

usi ng System Text;

usi ng System Dat a;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

namespace MySgl Scri pt Test
{

cl ass Program

{
static void Main(string[] args)

{

string connStr = "server =l ocal host ; user =r oot ; dat abase=Test DB; port =3306; passwor d=*****x ..

MySgl Connecti on conn = new MySqgl Connecti on(connStr);

try
{
Consol e. WiteLine("Connecting to MySQL...");
conn. Qpen();
string sql = "INSERT | NTO Test Tabl e(nanme) VALUES (' Superman');" +

"I NSERT | NTO Test Tabl e(nanme) VALUES (' Batman');" +
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"I NSERT | NTO Test Tabl e(nanme) VALUES (' Wl verine');" +
"I NSERT | NTO Test Tabl e(nanme) VALUES (' Storm);";

MySql Scri pt script = new MySgl Scri pt(conn, sql);

script. Error += new MySql Scri pt Error Event Handl er (scri pt _Error);

script. Scri pt Conpl et ed += new Event Handl er (scri pt _Scri pt Conpl et ed) ;

scri pt. St at ement Execut ed += new MySqgl St at enent Execut edEvent Handl er (scri pt _St at enent Execut e

int count = script.Execute();

Consol e. WitelLine("Executed " + count + " statement(s).");
Console. WiteLine("Delimter: " + script.Delimter);

catch (Exception ex)

{
}

Consol e. WiteLine(ex. ToString());

conn. Cl ose();
Consol e. Wi teLi ne("Done.");

}
static void script_Statement Execut ed(obj ect sender, MySgl Scri pt Event Args ar gs)
{
Consol e. WitelLine("script_Statenent Executed");
}

static void script_ScriptConpl et ed(obj ect sender, EventArgs e)

/1l EventArgs e will be EventArgs. Enmpty for this nethod
Consol e. WitelLine("script_ScriptConpleted!");

}
static void script_Error(Qoject sender, M/Sgl Scri pt Error Event Args ar gs)
{
Consol e. WiteLine("script_Error: " + args. Exception.ToString());
}

}

Inthe script_Scri pt Conpl et ed event handler, the Event Ar gs parameter e will be
Event Ar gs. Enpt y. In the case of the Scri pt Conpl et ed event there is no additional data to be
obtained, which is why the event object is Event Ar gs. Enpty.

4.9.1 Using Delimiters with MySqlScript

Depending on the nature of the script, you may need control of the delimiter used to separate the
statements that will make up a script. The most common example of this is where you have a multi-
statement stored routine as part of your script. In this case if the default delimiter of “;” is used you will get
an error when you attempt to execute the script. For example, consider the following stored routine:

CREATE PROCEDURE test_routine()

BEG N
SELECT nane FROM Test Tabl e ORDER BY nane;
SELECT COUNT(nane) FROM Test Tabl e;

END

This routine actually needs to be executed on the MySQL Server as a single statement. However, with
the default delimiter of “;”, the MySql Scri pt class would interpret the above as two statements, the first
being:
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CREATE PROCEDURE test_routine()
BEG N
SELECT nanme FROM Test Tabl e ORDER BY nane;

Executing this as a statement would generate an error. To solve this problem MySql Scri pt supports
the ability to set a different delimiter. This is achieved through the Delimiter property. For example, you
could set the delimiter to “??”, in which case the above stored routine would no longer generate an error
when executed. Multiple statements can be delimited in the script, so for example, you could have a three
statement script such as:

string sql = "DROP PROCEDURE | F EXI STS test_routine??" +
" CREATE PROCEDURE test_routine() " +
"BEG N " +

"SELECT nane FROM Test Tabl e ORDER BY nane; " +
" SELECT COUNT(nane) FROM Test Tabl e;" +
"END??" +

"CALL test_routine()";

You can change the delimiter back at any point by setting the Delimiter property. The following code shows
a complete working example:

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Linq;

usi ng System Text;

usi ng MySql . Dat a;
using MySql . Data. MySgl d i ent ;

namespace Consol eApplication8

{

cl ass Program

{
static void Main(string[] args)
{

string connStr = "server =l ocal host ; user =r oot ; dat abase=Test DB; port =3306; passwor d=*****x. .
MySgl Connecti on conn = new MySqgl Connecti on(connStr);

try
{
Consol e. Wi teLi ne("Connecting to MySQL...");
conn. Qpen();
string sql = "DROP PROCEDURE | F EXI STS test_routine??" +
" CREATE PROCEDURE test_routine() " +
"BEG N " +

" SELECT nane FROM Test Tabl e ORDER BY nane; " +
" SELECT COUNT(nane) FROM Test Tabl e;" +
"END??" +

"CALL test_routine()";

MySqgl Scri pt script = new MySgl Scri pt (conn);

script. Query = sql;

script.Delimter = "?2?";

int count = script.Execute();

Consol e. WitelLi ne("Executed " + count +
script.Delimter = ";";

Console. WiteLine("Delimter: " + script.Delimter);
Consol e. WiteLine("Query: " + script.Qery);

statement(s)");

catch (Exception ex)

{
Consol e. WitelLine(ex. ToString());
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}

}

conn. Cl ose();
Consol e. Wi telLi ne("Done.");

4.10 Tutorial: Generating MySQL DDL from an Entity Framework

Model

In this tutorial, you will learn how to create MySQL DDL from an Entity Framework model. Use Visual
Studio 2010 and MySQL Connector/Net 6.3 to carry out this tutorial.

1.

2.

10.

11.

12.

13.

Create a new console application in Visual Studio 2010.
Using the Solution Explorer, add a reference to MySql . Dat a. Entity.

From the Solution Explorer select Add, New Item. In the Add New Item dialog select Online
Templates. Select ADO.NET Entity Data Model and click Add. The Entity Data Model dialog will be
displayed.

In the Entity Data Model dialog select Empty Model. Click Finish. A blank model will be created.
Create a simple model. A single Entity will do for the purposes of this tutorial.
In the Properties panel select ConceptualEntityModel from the drop-down listbox.

In the Properties panel, locate the DDL Generation Template in the category Database Script
Generation.

For the DDL Generation property select SSDLToMySQL.tt(VS) from the drop-down listbox.
Save the solution.
Right-click an empty space in the model design area. The context-sensitive menu will be displayed.

From the context-sensitive menu select Generate Database from Model. The Generate Database
Wizard dialog will be displayed.

In the Generate Database Wizard dialog select an existing connection, or create a new connection
to a server. Select an appropriate radio button to show or hide sensitive data. For the purposes of this
tutorial you can select Yes (although you might skip this for commercial applications).

Click Next. MySQL compatible DDL code will be generated. Click Finish to exit the wizard.

You have seen how to create MySQL DDL code from an Entity Framework model.
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