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Presentation overviewPresentation overview

�Accessing data with ADO.NET

�Connection object

�Command object

�DataAdapter object

�Transaction

�Examples
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Accessing data with ADO.NETAccessing data with ADO.NET

Most of the applications that you write must access some sort of

data store. ActiveX Data Objects .NET (ADO.NET) is the technology 

used in the .NET Framework for all database access.  ADO is the 

set of COM components (DLLs) that allow to access databases, 

emails or filesystem.

Before .NET

� ActiveX Data Objects (ADO) – designed for disconnected environment

� ODBC

� Native drivers

Note: There is still quite confusing behavior of Microsoft in the field 

of technology naming. You can meet different technologies for 

names e.g. ActiveX or COM.
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.NET FCL for data access.NET FCL for data access

� FCL – Framework Class Library

� System.Data – namespace has all the classes you 

need to access database or data store

� Steps to accessing database:

� Connecting to database

� Selecting records from table

� Executing action – adding, updating or deleting data
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Core ADO.NET namespacesCore ADO.NET namespaces

� System.Data.SqlClient – optimized for data 

access with SQLServer

� System.Data.OleDb – optimized for OleDb data 

access to databases other than SQLServer (MS Access, 

Excel, dBase)

� System.Data.Odbc – to connect to ODBC data 

sources using an ODBC connection

� System.Data.OracleClient – managed provider for 

Oracle databases
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Data access objectsData access objects

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter
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Connection objectConnection object

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

To work with any database, the first thing you must do is connect to it. In ADO.NET, 
you use the Connection object to connect to a database.  There are three basic types 
of Connection object:

� SqlConnection

� OleDbConnection

� OdbcConnection

When you open a Connection object, you must always explicitly close it. Calling 
Close or Dispose on a Connection object ensures that the connection is sent back to 
the connection pool. 
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SqlConnectionSqlConnection propertiesproperties

Basic properties of SqlConnection object are:

� ConnectionTimeout

� Database - the name of the current database

� DataSource – name of the instance of SQL Server to which to 

connect

� PacketSize

� ServerVersion – the version of the instance of SQL server

� State – current state of the connection

� WorkstationId – database client id



5

March 2006 Database Programming 2006 9

Command objectCommand object

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

The Command object is used to execute SQL statements against a database. The 
SQL statements can be ad hoc text or the name of a stored procedure in SQL Server.

� SqlCommand

� OleDbCommand

� OdbcCommand

The Command object can be created i  two ways – by calling the CreateCommand
method of a Connection object or by creating an instance of the SqlCommand or
OleDbCommand and passing a valid Connenction object to the Command instance.
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SqlCommandSqlCommand propertiesproperties

� CommandText – SQL statement or stored procedure

� CommandTimeout – time before terminating an attempt 
to execute

� CommandType – indicates how the CommandText

property is interpreted

� Connection – instance of the Command object

� Parameters –SqlParameterConnection

� Transaction – transaction in which the SqlCommand

executes

� UpdateRowSource – how command results are applied 

to the DataRow when used by the Update method of 
DataAdapter
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SqlCommandSqlCommand execute methodsexecute methods

� ExecuteReader – execute commands that return rows

� ExecuteNonQuery – execute command such as 
INSERT, DELETE, UPDATE and SET

� ExecuteScalar – retrieves a single value from database

� ExecuteXmlReader – sets CommandText to the 

Connection and  builds an XmlReader object
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Parameter objectParameter object

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

Object Parameter is used to passing parameter to a Command object. 

Parameter value can be passed to SQL command or to stored procedure.

� SqlParameter

� OleDbParameter

� OdbcParameter
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ParameterConnectionParameterConnection objectobject

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

Used for passing more than one Parameter object to a Command

object.

� SqlParameterCollection

� OleDbParameterCollection

� OdbcParameterCollection
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DataReaderDataReader objectobject

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

DataReader instance is used to read rows returned as the result of the 

Command object.

� SqlDataReader

� OleDbDataReader

� OdbcDataReader

DataReader is a forward-only set of records, so you can't move backward in the 

DataReader. Reading data by using DataReader is obviously faster than by DataSet.
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SqlDataReaderSqlDataReader methodsmethods

� GetSqlBinary - Gets the value of the specified column as a SqlBinary

� GetSqlBoolean - Gets the value of the specified column as a SqlBoolean

� GetSqlByte - Gets the value of the specified column as a SqlByte

� GetSqlDateTime - Gets the value of the specified column as a SqlDateTime

� GetSqlDecimal - Gets the value of the specified column as a SqlDecimal

� GetSqlDouble - Gets the value of the specified column as a SqlDouble

� GetSqlGuid - Gets the value of the specified column as a SqlGuid

� GetSqlInt16 - Gets the value of the specified column as a SqlInt16

� GetSqlInt32 - Gets the value of the specified column as a SqlInt32

� GetSqlInt64 - Gets the value of the specified column as a SqlInt64

� GetSqlMoney - Gets the value of the specified column as a SqlMoney

� GetSqlSingle - Gets the value of the specified column as a SqlSingle

� GetSqlString - Gets the value of the specified column as a SqlString

March 2006 Database Programming 2006 16

DataAdapterDataAdapter objectobject

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

If you need more flexibility than a DataReader offers, you can use a DataSet object 
as a container for records from the database. The DataSet

� doesn't connect to a database

� simply holds data and table information in its DataTables collection

� data into a DataSet are loaded by a DataAdapter

The synchronization is provided by a Connection object.

� SqlDataAdapter

� OleDbDataAdapter

� OdbcDataAdapter



9

March 2006 Database Programming 2006 17

DataSetDataSet object hierarchyobject hierarchy

DataSet

Tables Relations

Table

Columns

Constraints

Rows

Column

Constraint

Row

Relation
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Steps to fill Steps to fill DataSetDataSet

1. Build a connect string to database.

2. Create object SqlConnection and use prepared connect string with it.

3. Build a SELECT statement.

4. Create object SqlCommand and assign prepared SELECT statement to the 
CommandText property of this object.

5. Create object SqlDataAdapter and set the property SelectedCommand to 
the SqlCommand object.

6. Create DataSet object.

7. Use Open () method of the SqlConnection object to open database 
connection.

8. Call Fill () method of SqlDataAdapter object to reading rows from table and 
to save then into a DataTable object of the DataSet object.

9. Close the database connection by calling Close () method of SqlConnection
object.

10. Select DataTable object from the DataSet object.

11. By using DataRow object show columns for each row of DataTable object. 
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CommandBuilderCommandBuilder objectobject

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

The CommandBuilder object is used to create INSERT, UPDATE and DELETE 

commands automatically. These commands are synchronizing each change of a 
DataSet object with database. The synchronization is provided by a DataAdapter

object.

� SqlCommandBuilder

� OleDbCommandBuilder

� OdbcCommandBuilder
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Transaction objectTransaction object

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

The Transaction object represents database transaction. 

� SqlTransaction

� OleDbTransaction

� OdbcTransaction
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Examples using Microsoft SQLExamples using Microsoft SQL

� SimpleExample – simple console based application. It 

reads data from table Person.Contact of database 
AdventureWorks. For the data reading is used instance 

of the DataReader object.

� SelectIntoDataSet – simple console application to 

demonstrate how to use DataSet object to store records 

from database.

� DataGridApplication – simple windows application 

showing data from table in the DataGridView

component.

� DataBindingsMsSQL – demonstration of visual data 
bindings by using Visual Studio 2005 and Microsoft SQL 

database.
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E: Simple exampleE: Simple example
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E: Simple exampleE: Simple example
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E: E: SimpleExampleSimpleExample
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E: E: SelectIntoDataSetSelectIntoDataSet
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E: E: SelectIntoDataSetSelectIntoDataSet
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E: E: DataGridApplicationDataGridApplication
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E: E: DataGridApplicationDataGridApplication
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E: E: DataGridApplicatonDataGridApplicaton
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E: E: DataGridApplicationDataGridApplication
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E: E: DataGridApplicationDataGridApplication
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E: E: DataGridApplicationDataGridApplication
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E: E: DataGridApplicationDataGridApplication
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E: E: DataGridApplicationDataGridApplication
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E: E: DataBindingsMsSQLDataBindingsMsSQL
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E: E: DataBindingsMsSQLDataBindingsMsSQL
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E: E: DataBindingsMsSQLDataBindingsMsSQL
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E: E: DataBindingsMsSQLDataBindingsMsSQL
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Working with Working with MsSQLMsSQL database in VSdatabase in VS
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Installing Installing MySQLMySQL .NET connector.NET connector

MySQL is using standardized 

connector for .NET platform. To 

develop application on Windows is 

necessary to download and install 

the connector and then to register 

it in the Visual Studio.

In the Visual Studio choose 

Toolbox (if not visible use menu 

View-Toolbox), right click into it 

and choose Add Tab from the 

menu. Inside the created box write 

e.g. MySQL as the caption for the 

new tab.
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Registering .NET connectorRegistering .NET connector

Right click into the new tab from 

Toolbox and click Choose Item 

menu. After couple of seconds 

Choose Toolbox Items dialog 

appear and you can easily Browse

.dll file with the .NET connector 

(in our case in c:\Program 

Files\MySQL\MySQL Connector 

Net 1.0.7\bin\.NET 

1.1.\MySQL.Data.dll). Finally three 

new items appear inside the 

Toolbox’s MySQL tab: 

� MySqlConnection

� MySqlCommand

� MySqlDataAdapter
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Examples using Examples using MySQLMySQL

� MySQLConnection – simple windows application using 

MySqlConnenction object and demonstrating basic windows based 

programming techniques such as event oriented programming.

� MySQLApplication - simple windows application demonstrating how 

to use DataGriView component with MySQL.

� FormElementBinding – example of binding form element by using 

MySQL and demonstration of a Master-Detail relationship.

� MySQLTableEditor – complex MySQL example (official example) 

demonstrating basic features of the .NET connector.

� MySQLModifyData – application shows how to use INSERT, 

UPDATE and DELETE statements in C# code. Also concept of 

transactional processing is introduced here.
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E: E: MySQLConnectionMySQLConnection
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E: E: MySQLConnectionMySQLConnection
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E: E: MySQLConnectionMySQLConnection
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E: E: MySQLApplicationMySQLApplication
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E: E: MySQLApplicationMySQLApplication
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E: E: MySQLApplicationMySQLApplication
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E: E: FormElementBindingFormElementBinding
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E: E: FormElementBindingFormElementBinding
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E: E: FormElementBindingFormElementBinding
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E: E: FormElementBindingFormElementBinding
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E: E: MySQLTableEditorMySQLTableEditor
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E: E: MySQLTableEditorMySQLTableEditor
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E: E: MySQLTableEditorMySQLTableEditor
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E: E: MySQLTableEditorMySQLTableEditor
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E: E: MySQLTableEditorMySQLTableEditor
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E: E: MySQLTableEditorMySQLTableEditor



30

March 2006 Database Programming 2006 59

E: E: MySQLModifyDataMySQLModifyData
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E: E: MySQLModifyDataMySQLModifyData
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E: E: MySQLModifyDataMySQLModifyData
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E: E: MySQLModifyDataMySQLModifyData
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E: E: MySQLModifyDataMySQLModifyData
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E: E: MySQLModifyDataMySQLModifyData
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TransactionsTransactions

try {

mySqlConnection.Open ();

MySqlTransaction myTransaction = mySqlConnection.BeginTransaction ();

MySqlCommand commandModify = mySqlConnection.CreateCommand ();

commandModify.Transaction = myTransaction;

try {

commandModify.CommandText =

"DELETE FROM teacher " +

"WHERE teacherId = '" + textBoxId.Text + "'";

int rowsInserted = commandModify.ExecuteNonQuery ();

commandModify.CommandText =

"UPDATE subject SET gestor = 'KI001' " +

"WHERE gestor = '" + textBoxId.Text + "'";

commandModify.ExecuteNonQuery ();

myTransaction.Commit ();

MessageBox.Show ("Delete " + rowsInserted.ToString () + " rows.");

} catch (Exception ex) {

myTransaction.Rollback ();

MessageBox.Show (ex.Message);

}

} catch (Exception ee) {

MessageBox.Show (ee.Message);

} finally {

mySqlConnection.Close ();

}
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Command parametersCommand parameters

...

commandModify.CommandText =

"DELETE FROM teacher " +

"WHERE teacherId = @TeacherId";

commandModify.Parameters.Add ("@TeacherId", MySqlDbType.VarChar, 5);

commandModify.Parameters["@TeacherId"].Value = teacherId;

int rowsInserted = commandModify.ExecuteNonQuery ();

...
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DiscussionDiscussion

Rsources:

http://troels.arvin.dk/db/rdbms/

Jason Beres, Sams Teach Yourself Visual Studio .NET 2003 in 21 
Days, Sams Publishing 2003

Jason Price, Mastering C# Database Programming, Sybex 2003, 
Czech translation: C# / programování databází, Grada 2005
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