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OverviewOverview

� Basic ADO.NET facts

� Accessing data with ADO.NET

� Using Command and DataReader objects

� Using DataAdapter and DataSet objects

� Databinding

� Examples
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.NET Framework.NET Framework
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.NET .NET FrameworkFramework

.NET versions
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.NET .NET FrameworkFramework

.NET Framework Class Library
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.NET .NET FrameworkFramework

CTS internal datatypes

BoolboolBooleanSystem.Boolean

DecimaldecimalDecimalSystem.Decimal

String^stringStringSystem.String

wchar_tcharCharSystem.Char

Object^objectObjectSystem.Object

DoubledoubleDoubleSystem.Double

FloatfloatSingleSystem.Single

unsigned __int64ulongULongSystem.UInt64

unsigned int / unsigned longuintUIntegerSystem.UInt32

unsigned shortushortUShortSystem.UInt16

__int64longLongSystem.Int64

int / longintIntegerSystem.Int32

shortshortShortSystem.Int16

signed charsbyteSByteSystem.SByte

unsigned charbyteByteSystem.Byte

Managed Extensions
for C++

C#VB.NETDatatype
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ADO.NET what says Microsoft?ADO.NET what says Microsoft?

ADO.NET provides consistent access to data sources, such as Microsoft 
SQL Server, as well as data sources exposed through OLE DB and 
XML. Data-sharing consumer applications can use ADO.NET to connect 
to these data sources and retrieve, manipulate, and update data.

ADO.NET cleanly factors data access from data manipulation into 
discrete components that can be used separately or in tandem. 
ADO.NET includes .NET Framework data providers for connecting to a 
database, executing commands, and retrieving results. Those results are 
either processed directly or placed in an ADO.NET DataSet object in 
order to be exposed to the user in an ad-hoc manner, combined with 
data from multiple sources, or remoted between tiers. The ADO.NET 
DataSet object can also be used independently of a .NET Framework 
data provider to manage data local to the application or sourced from 
XML.
Source: Microsoft Visual C# 2005 Express Edition – Build a Program Now!
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Accessing data with ADO.NETAccessing data with ADO.NET

Most of the applications must use some sort of data store. ActiveX Data 
Objects .NET (ADO.NET) is the technology used in the .NET Framework 
for database access.  ADO.NET is the set of COM components (DLLs) 
that allows to access databases, emails or filesystem.

Before .NET

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

- Open Database Connectivity (ODBC) 

- Native drivers

Note: There is still quite confusing behavior of Microsoft in the field of 
technology naming. Historically, you can meet different technologies for 
names e.g. ActiveX or COM.
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ADO and ADO.NET objectsADO and ADO.NET objects

ADO
- Connection - set properties and call Open method to connect database

- Command - create object that holds SQL statement

- RecordSet

ADO.NET
- Connection – set properties and call Open method to connect database

- Command – create object that holds SQL statement, supports parameters

- DataReader – for read-only, forward-only access (ForwardOnly cursor in ADO)

- DataAdapter –object between database and DataSet, is responsible for keeping track of 
the original data since you last connected

- DataSet – in-memory representation of data, it doesn’t directly connect to a database

A few more objects than ADO. Additional objects improve flexibility in application 
design.
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Access types and data groupsAccess types and data groups

� Direct database access 

� Connectionless data access 

- Information is stored into computer’s (client’s) memory

- Useful for architectures using mobile devices (e.g. PDAs)

For both access types are defined two class families:

- Smart data – typically implemented with business objects

- Raw data – data from database are locally stored (XML is used to marshal data 

to and from ADO.NET)

System.Data – namespace has all the classes you need to access 

database or data store
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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 OLE DB (Object Linking and 

Embedding for Databases) data access to databases other than 
SQLServer (MS Access, Excel, dBase)

� System.Data.Odbc – to connect to ODBC data sources using an 

ODBC connection. Is better to use OLE DB if it’s presented for particular 
database (in the .NET environment is ODBC a bit slower than OLE DB).
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Simple example Simple example –– What we need?What we need?(1)(1)

� Northwind database installed on SQL Server

- Download example database from Microsoft web site

http://www.microsoft.com/downloads/details.aspx?familyid=06616212-0356-

46a0-8da2-eebc53a68034&displaylang=en

- Execute file SQL2000SampleDb.msi to install data files

- In Microsoft SQL Server Management Studio

- In the Object Explorer tree right click Databases->Attach

- Click Add button and choose database file for Northwind database (default 
path is c:\SQL Server 2000 Sample Databases\NORTHWND.MDF)

- Click OK button
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Simple example Simple example –– What we need?What we need?(2)(2)

User account that allows connection to Northwind database

- In Object Explorer tree click Security then right click Logins and choose New 
Login

- Put Login name, choose Server authentication and type Password uncheck 

User must change password at next login option

- Set Default database to Northwind

- In the User Mapping page check Northwind map and check following 

Database role memberships (public role is already checked):

- db_datareader

- db_datawriter

- db_ddladmin

- Click OK button
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Simple example Simple example –– What we need?What we need?(3)(3)

� Microsoft Visual Studio 2005 C#

- Start MS Visual Studio 2005

- Choose File->New->Project item from main menu

- Choose Console Application from C# project type and name it 
SimpleExample

- Click OK button
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New C# projectNew C# project
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Writing application code Writing application code (1)(1)

using System;

using System.Collections.Generic;

using System.Text;

using System.Data.SqlClient;

namespace SimpleExample

{

class Program

{

static void Main(string[] args)

{

try {

SqlConnection connection = new SqlConnection (

"server=localhost; database=Northwind; “ +

“uid=coder; pwd=access"

);

SqlCommand command = connection.CreateCommand ();

command.CommandText =

"SELECT CompanyName, Address, City " +

"FROM Customers " +

"WHERE CustomerID = 'ALFKI'";
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Writing application code Writing application code (2)(2)

connection.Open ();

SqlDataReader dataReader = command.ExecuteReader ();

dataReader.Read ();

Console.WriteLine (dataReader["CompanyName"] + " " + 
dataReader["Address"] + " " + dataReader["City"]);

dataReader.Close ();

connection.Close ();                                    

} catch (SqlException e) {

Console.WriteLine ("Exception: " + e.Message);

}

Console.ReadLine ();

}

}

}

Now run application by choosing menu item Debug->Start debuging or 
by pressing F5 button.
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Simple ExampleSimple Example
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Data access classesData access classes

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter
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Connection classConnection class

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

To work with any database, the first thing you must to do is to connect to it. In ADO.NET, 
you can use the Connection object for this.  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 you that the connection is sent back to the 
connection pool. 
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SqlConnectionSqlConnection classclass

Basic properties of SqlConnection object are:

- ConnectionTimeout – timeout for the connection

- Database - the name of the current database

- DataSource – the name of SQL Server instance to which you are going to 
connect

- ServerVersion – the version of SQL Server instance

- State – current state of the connection

- WorkstationId – database client ID
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Command classCommand class

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 of an instance of the SqlCommand or
OleDbCommand and by passing a valid Connenction object to the Command instance.
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SqlCommandSqlCommand propertiesproperties

Basic SqlCommand properties:

- CommandText – the SQL statement or stored procedure

- CommandTimeout – time before terminating an attempt to execute

- CommandType – indicates, how the CommandText property is interpreted

- Connection – an instance of the Command object

- Parameters –SqlParameterConnection object collection

- Transaction – the transaction in which the SqlCommand is executed

- UpdateRowSource – indicates, how command results are applied to the 
DataRow when Update method of DataAdapter is used
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SqlCommandSqlCommand execute methodsexecute methods

Execute methods of an SqlCommand object:

- ExecuteReader – to execute commands that return rows

- ExecuteNonQuery – to execute commands such as INSERT, DELETE, 
UPDATE or SET

- ExecuteScalar – method retrieves a single value from database

- ExecuteXmlReader – method is used to build an XmlReader object
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Parameter classParameter class

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

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

can be passed to SQL command or to stored procedure.

- SqlParameter

- OleDbParameter

- OdbcParameter



Page 26March 2008C# Application Development
Database Design

C# Application Development
© 2008

ParameterCollectionParameterCollection classclass

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

ParameterCollection is data structure used to passing more than one Parameter object to 

a Command object.

- SqlParameterCollection

- OleDbParameterCollection

- OdbcParameterCollection
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DataReaderDataReader classclass

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 instance. On the other hand, reading data by using DataReader is obviously 

faster than by using DataSet.
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SqlDataReaderSqlDataReader methodsmethods

SqlDataReader methods are used to reading data into appropriate data type:

- 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
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DataAdapterDataAdapter classclass

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

If you need more flexible features  than a DataReader offers, you can use a DataSet
object as a container for records from the database. Data into a DataSet are loaded by a 
DataAdapter. The synchronization is provided by a Connection object.

- SqlDataAdapter

- OleDbDataAdapter

- OdbcDataAdapter

The DataSet :

- Doesn't connect to a database

- Simply holds data and table information in its DataTables collection
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DataSetDataSet example code example code (1)(1)

using System;

using System.Collections.Generic;

using System.Text;

using System.Data;

using System.Data.SqlClient;

namespace SelectIntoDataSet {

class Program {

static void Main (string[] args) 

{

DataSet dataSet = new DataSet ();

try {

String connectionString =

"server=localhost;database=Northwind;" +

"uid=coder;pwd=access";

SqlConnection connection = 

new SqlConnection (connectionString);

String query =

"SELECT TOP 10 CompanyName, Address, City " +

"FROM Customers " +

"ORDER BY CompanyName";
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DataSetDataSet example code example code (2)(2)

SqlCommand command = connection.CreateCommand ();

command.CommandText = query;

SqlDataAdapter dataAdapter = new SqlDataAdapter ();

dataAdapter.SelectCommand = command;

connection.Open ();

dataAdapter.Fill (dataSet, "Customers");

connection.Close ();

} catch (SqlException e) {

Console.WriteLine ("Exception: " + e.Message);

}
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DataSetDataSet example code example code (3)(3)

// Database is already disconnected

DataTable dataTable = dataSet.Tables["Customers"];

foreach (DataRow dataRow in dataTable.Rows) {

Console.WriteLine (dataRow["CompanyName"]);

Console.WriteLine (dataRow["Address"] + ", " +

dataRow["City"]);

Console.WriteLine ("-------------------------------");

}

Console.ReadLine ();

}

}

}
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DataSetDataSet exampleexample
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DataSetDataSet class hierarchyclass 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 classclass

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 classTransaction class

Connection

Transaction DataAdapter Command

CommandBuilder ParameterCollection DataReader

Parameter

The Transaction object represents database transaction. 

- SqlTransaction

- OleDbTransaction

- OdbcTransaction
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Visual Studio .NETVisual Studio .NET

� Ability to rapidly develop and deploy form based applications

� Enterprise-level application features

� Fully objected development model
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Simple GUI applicationSimple GUI application
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Visual Studio Visual Studio -- WorkspaceWorkspace

Toolbox – contains common GUI components.

Placing components:

• Double click on component listed in toolbox

• Click on component and then click on the form

• By using drag and drop

Form – GUI design 
(WYSIWYG)

Properties – parameters for 
selected component
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Toolbox component groupsToolbox component groups

� Common Controls – basic graphical components forming user 
interface, e.g. Button, Label, ComboBox etc.

� Containers – components used for grouping other components logically, 
e.g. Panel, GroupBox, TabControl etc.

� Menus & Toolbars – menus, toolbar, statusbar

� Data – database related components, mostly used to present information
from databases

� Components – other non-visual components mostly used for system 
operations

� Printing – printing components and dialogs

� Dialogs – common dialogs, such as OpenFileDialog etc.

� Crystal Reports – report-based components
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Common windows app. controlsCommon windows app. controls

Button – indicates that user wants to trigger an action associated with 

the button.

TextBox – used to get user input. Mostly used for information non 

restrictive in choices.

Label – simple text used to describe other controls e.g. TextBoxes.

RadioButton – offers multiple choices but user can only pick one from 

the list.

CheckBox – mostly used to identify characteristics by Boolean choice, 

e.g. yes/no, on/off etc.

ComboBox – drop-down list of valid choices combined with text box. 
Features can be modified by component properties.
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Common windows app. controlsCommon windows app. controls

ListBox – short list of valid choices. It doesn’t allow the user to enter 

text. The user can select more than one item when it’s permitted.

ToolTip – used to display information about control when user holds 

mouse cursor over it.

NumericUpDown – used to select numerical values from predefined 
set of numbers.
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DataGridDataGrid application application (step 1)(step 1)
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DataGridDataGrid application application (step 2)(step 2)
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DataGridDataGrid application application (step 3)(step 3)
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DataGridDataGrid application application (step 4)(step 4)
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DataGridDataGrid application application (step 5)(step 5)
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DataGridDataGrid application application (step 6)(step 6)
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DataGridDataGrid application application (step 7)(step 7)
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DataGridDataGrid application application (step 8)(step 8)
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DataGridDataGrid application application (step 9)(step 9)
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DataGridDataGrid application application (step 10)(step 10)
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DataGridDataGrid application application (step 11)(step 11)



Page 55March 2008C# Application Development
Database Design

C# Application Development
© 2008

DataGridDataGrid application application (step 12)(step 12)
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DataGridDataGrid application application (step 13)(step 13)
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DataGridDataGrid application application (step 14)(step 14)
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Data bindingData binding

Data binding allows us to quickly create user interface based on data 
retrieved from database. Data are represented by common database
components to form GUI. 

When DataSet is created you can easily check data structure inside 
Visual Studio .NET, create user interface based on grid or detailed form.
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DataSetDataSet diagramdiagram
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DataBindingDataBinding application application (step 1)(step 1)
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DataBindingDataBinding application application (step 2)(step 2)
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DataBindingDataBinding application application (step 3)(step 3)
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DataBindingDataBinding application application (step 4)(step 4)
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DataBindingDataBinding application application (step 5)(step 5)
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DataBindingDataBinding application application (step 6)(step 6)
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DataBindingDataBinding application application (step 7)(step 7)
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DataBindingDataBinding application application (step 8)(step 8)
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Working with SQL Server in VS .NETWorking with SQL Server in VS .NET
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Using Using MySQLMySQL in Visual Studio .NETin Visual Studio .NET

Using MySQL from Visual Studio .NET requires little bit different 
techniques to retrieving and manipulating data than was presented for 
Microsoft SQL Server.

In the first step is necessary to prepare  components to connecting 
database from Visual Studio workspace. The connector for .NET is
available on MySQL web site.

Data manipulation presented in examples is mostly implemented inside 
application sources manually. Hence is easy to use demonstrated 
procedures in other applications.
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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 DataGridView 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 from 
MySQL documentation) 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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MySQLConnectionMySQLConnection example example (1)(1)
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MySQLConnectionMySQLConnection example example (2)(2)
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MySQLConnectionMySQLConnection example example (3)(3)
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MySQLApplicationMySQLApplication example example (1)(1)
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MySQLApplicationMySQLApplication example example (2)(2)
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MySQLApplicationMySQLApplication example example (3)(3)
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FormElementBindingFormElementBinding example example (1)(1)
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FormElementBindingFormElementBinding example example (2)(2)
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FormElementBindingFormElementBinding example example (3)(3)
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FormElementBindingFormElementBinding example example (4)(4)
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MySQLTableEditorMySQLTableEditor example example (1)(1)
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MySQLTableEditorMySQLTableEditor example example (2)(2)
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MySQLTableEditorMySQLTableEditor example example (3)(3)
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MySQLTableEditorMySQLTableEditor example example (4)(4)
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MySQLTableEditorMySQLTableEditor example example (5)(5)
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MySQLTableEditorMySQLTableEditor example example (6)(6)
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MySQLModifyDataMySQLModifyData example example (1)(1)
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MySQLModifyDataMySQLModifyData example example (2)(2)
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MySQLModifyDataMySQLModifyData example example (3)(3)



Page 92March 2008C# Application Development
Database Design

C# Application Development
© 2008

MySQLModifyDataMySQLModifyData example example (4)(4)
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MySQLModifyDataMySQLModifyData example example (5)(5)
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MySQLModifyDataMySQLModifyData example example (5)(5)
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Working with SQL Server in C#Working with SQL Server in C#

Examples of code templates for:

- Connecting database - SqlConnection

- Executing SQL statement – SqlCommand

- Using transactions

- Using parameters

- Storing data locally – DataSet

- synchronization using SqlDataAdapter

- working with XML data
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SqlConnectionSqlConnection

Important methods:
- BeginTransaction () returns SqlTransaction

- ChangeDatabase () returns void

- Close () returns void

- CreateCommnad () returns SqlCommand

- Open () returns void

Events:
- StateChange

- InfoMessage

Usage:
SqlConnection connection = new SqlConnection (

"server=localhost; database=Northwind; " +

"uid=coder; pwd=access"

);

or
string connectString = "server=localhost; database=Northwind; " +

"uid=coder; pwd=access "

SqlConnection connection = new SqlConnection (connectString);
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SqlCommandSqlCommand

Important methods:

- Cancel () returns void

- CreateParameter () returns SqlParameter

- ExecuteNonQuery () returns int

- used with INSERT, DELETE and UPDATE statements or for DDL 
commands

- returns number of affected rows

- ExecuteReader () returns SqlDataReader

- used with SELECT statement, for TableDirect access and stored 
procedures

- additional parameter – CloseConnection / Default / KeyInfo / SchemaOnly / 
SequentialAccess / SingleResult / SingleRow

- ExecuteScalar () returns object

- ExecuteXmlReader () returns XmlReader

- result is returned as an XML document

- available only for SqlCommand (SQL Server)

- Prepare () returns void
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Values of the CommandType property:

- Text – identifies that CommandText is SQL statement (default)

- StoredProcedure – CommandText value is the name of SP

- TableDirect – CommandText identifies the name of the table for direct access 

(not supported by SqlCommand, you must use other Command object).
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SqlCommandSqlCommand

Usage - creation:
SqlConnection connection = new SqlConnection (connectionStrings);

SqlCommand sqlCommand = connection.CreateCommnad ();

or
SqlCommand sqlCommand = new SqlCommand ();

sqlCommand.Connection = connection;

sqlCommand.CommandText = “SELECT * FROM person “;

or
SqlCommand sqlCommand = new SqlCommand (

“SELECT * FROM person”, connection

);

Usage – ExecuteReader ():
connection.Open ();

SqlDataReader sqlDataReader = sqlCommand.ExecuteReader ();

while (sqlDataReader.Read ()) {

Console.WriteLine (“Name = “ + sqlDataReader[“name”]);

}

sqlDataReader.Close ();
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SqlCommandSqlCommand

Usage – ExecuteScalar ():
sqlCommand.CommandText = “SELECT count(*) FROM Products”;

connection.Open ();

int returnValue = (int) sqlCommand.ExecuteScalar ();

Console.WriteLine (“Returned value: “ + returnValue);

connection.Close ();

Usage – ExecuteXmlReader:
sqlCommand.CommandText = “SELECT TOP 5 ProductID, ProductName “ +

“FROM Products ORDER BY ProductID FOR XML AUTO”;

connection.Open ();

XmlReader xmlReader = sqlCommand.ExecuteXmlReader ();

xmlReader.Read ();

while (!xmlReader.EOF) {

Console.WriteLine (xmlReader.ReadOuterXml ());

}

xmlReader.Close ();
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SqlCommandSqlCommand

Usage – ExecuteNonQuery ():
sqlCommand.CommandText = 

“INSERT INTO Customers (CustomerID, CompanyName) ” +

“VALUES (‘RUFINE’, ‘Are You Fine, Ltd.’)”;

connection.Open ();

int numberOfRows = sqlCommand.ExecuteNonQuery ();

Console.WriteLine (“Affected rows: “ + numberOfRows);

connection.Close ();
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SqlCommandSqlCommand

Usage – transaction:

try {

connection.Open ();

SqlTransaction transaction = SqlConnection.BeginTransaction ();

SqlCommand command = SqlConnection.CreateCommand ();

command.Transaction = transaction;

try {

command.CommandText =

"DELETE FROM Orders WHERE CustomerID = ‘ALFKI’";

int rowsDeleted = command.ExecuteNonQuery ();

command.CommandText =

“DELETE FROM Customers WHERE CustomerID = ‘ALFKI’";

int rowsDeleted = command.ExecuteNonQuery ();

myTransaction.Commit ();

} catch (Exception ex) {

myTransaction.Rollback ();

MessageBox.Show (ex.Message);

}

} catch (Exception ee) {

MessageBox.Show (ee.Message);

} finally {

connection.Close ();

}
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SqlCommandSqlCommand

Usage – parameters:
command.CommandText =

"DELETE FROM Customers " +

"WHERE CustomerID = @CustomerId";

command.Parameters.Add ("@CustomerId", SqlDbType.NChar, 5);

command.Parameters["@CustomerId"].Value = customerId;

int rowsDeleted = command.ExecuteNonQuery ()

Usage – stored procedures:
command.CommandText =

“EXECUTE AddProduct @ProductId OUTPUT, @ProductName, @CategoryId“;

command.Parameters.Add (“@ProductId”, SqlDbType.Int);

command.Parameters[“@ProductId”].Direction = ParameterDirection.Output;

command.Parameters.Add (“@ProductName”, SqlDbType.NVarChar, 40).Value = 

“Brand New Product”;

command.Parameters.Add (“@CategoryId”, SqlDbType.Int).Value = 1;

command.ExecuteNonQuer ();
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SqlDataAdapterSqlDataAdapter

Important properties:

- DeleteCommand type SqlCommand

- InsertCommand type SqlCommand

- SelectCommand type SqlCommand

- UpdateCommand type SqlCommand

Important methods:

- Fill () returns int

- synchronizes rows from DataSet with database

- returns number of synchronized rows

- Update () returns int

- calls appropriate command from changed rows

- returns number of synchronized rows
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SqlDataAdapterSqlDataAdapter

Usage - creation:
SqlConnection connection = new SqlConnection (connStrings);

SqlCommand sqlCommand = connection.CreateCommnad ();

sqlCommand.CommandText = “SELECT * FROM person “;

SqlDataAdapter sqlDataAdapter = new SqlDataAdapter ();

sqlDataAdapter.SelectCommand = sqlCommand;

or
SqlConnection connection = new SqlConnection (connStrings);

SqlCommand sqlCommand = connection.CreateCommnad ();

sqlCommand.CommandText = “SELECT * FROM person “;

SqlDataAdapter sqlDataAdapter = new SqlDataAdapter (sqlCommand);

or
SqlConnection connection = new SqlConnection (connStrings);

string command = “SELECT * FROM person”;

SqlDataAdapter sqlDataAdapter = new SqlDataAdapter (command, connection);

or
string command = “SELECT * FROM person”;

SqlDataAdapter sqlDataAdapter = new SqlDataAdapter (command, connString);
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DataSetDataSet

Important methods:

- AcceptChanges () returns void

- Clear () returns void

- Clone () returns DataSet

- Copy () returns DataSet

- GetXml () returns string

- GetXmlSchema () returns string

- HasChanges () returns bool

- Merge () returns void

- ReadXml () returns XmlReadMode

- RejectChanges () returns void

- Reset () returns void

- WriteXml () returns void
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DataSetDataSet

Usage - creation:
DataSet dataSet = new DataSet ();

or
DataSet dataSet = new DataSet (“DataSet”);

Usage - filling:
SqlConnection connection = new SqlConnection (connStrings);

SqlCommand sqlCommand = connection.CreateCommnad ();

sqlCommand.CommandText = 

“SELECT TOP 5 ProductId, ProductName, UnitPrice FROM Products “;

SqlDataAdapter sqlDataAdapter = new SqlDataAdapter ();

sqlDataAdapter.SelectCommand = sqlCommand;

DataSet dataSet = new DataSet ();

int numberOfRows = sqlDataAdapter.Fill (dataSet, “Products”);

connection.Close ();
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DataSetDataSet

Usage – printing data:
...

DataSet dataSet = new DataSet ();

int numberOfRows = sqlDataAdapter.Fill (dataSet, “Products”);

connection.Close ();

DataTable dataTable = dataSet.Tables[“Products”];

foreach (DataRow dataRow in dataTable.Rows) {

Console.WriteLine (“ProductID = “ + dataRow[“ProductID”]);

Console.WriteLine (“ProductName = “ + dataRow[“ProductName”]);

Console.WriteLine (“UnitPrice = “ + dataRow[“UnitPrice”]);

}

or
foreach (DataTable dataTable in dataSet.Tables) {

foreach (DataRow dataRow in dataTable.Rows) {

foreach (DataColumn dataColumn in dataTable.Columns) {

Console.WriteLine (dataColumn + “ = “ + dataRow[dataColumn]);

}}}
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DataSetDataSet

Fill method calls:
int Fill (DataSet dataSet);

int Fill (DataTable dataTable);

int Fill (DataSet dataSet, string dataTableName);

int Fill (DataSet dataSet, int startRow, int numOfRows, 

string dataTableName);

Usage – writing data to XML file:
DataSet dataSet = new DataSet ();

int numberOfRows = sqlDataAdapter.Fill (dataSet, “Products”);

connection.Close ();

dataSet.WriteXml (“products.xml”);

WriteXml method calls:
void WriteXml (Stream stream);

void WriteXml (string fileName);

void WriteXml (TextWriter textWriter);

void WriteXml (XmlWriter xmlWriter);

void WriteXml (Stream stream, XmlWriteMode xmlWriteMode);

void WriteXml (string fileName, XmlWriteMode xmlWriteMode);

void WriteXml (TextWriter textWriter, XmlWriteMode xmlWriteMode);

void WriteXml (XmlWriter xmlWriter, XmlWriteMode xmlWriteMode);
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DataSetDataSet

Usage – reading data from XML file:
dataSet.ReadXml (“products.xml”);

ReadXml method calls:
void ReadXml (Stream stream);

void ReadXml (string fileName);

void ReadXml (TextReader textReader);

void ReadXml (XmlReader xmlReader);

void ReadXml (Stream stream, XmlReadMode xmlReadMode);

void ReadXml (string fileName, XmlReadMode xmlReadMode);

void ReadXml (TextReader textReader, XmlReadMode xmlReadMode);

void ReadXml (XmlReader xmlReader, XmlReadMode xmlReadMode);
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DataSetDataSet

Usage – table and column mapping:
SqlCommand sqlCommand = connection.CreateCommand ();

sqlCommand.CommandText = “SELECT CustomerID AS Id, CompanyName, Address “ +

“FROM Customers AS Cust WHERE CustomerID = ‘ALFKI’”;

SqlDataAdapter sqlDataAdapter = new SqlDataAdapter ();

sqlDataAdapter.SelectCommand = sqlCommand;

DataSet dataSet = new DataSet ();

connection.Open ();

sqlDataAdapter.Fill (dataSet, “Customers”);

connection.Close ();

DataTableMapping dataTableMapping = 

sqlDataAdapter.TableMappings.Add (“Customers”, “Cust”);

dataSet.Tables[“Customers”].TableName = “Cust”;

dataTableMapping.ColumnMappings.Add (“CustomerID”, “Id”);
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XML based Web Services



Page 113March 2008C# Application Development
Database Design

C# Application Development
© 2008

Distributed technologies comparison

YesNoPartiallyMultiplatform?

LowHighHighProtocols complexity

YesNoNoFirewall friendly?

UDDI (Universal Description, 
Discovery and Integration)

RegisterSlužby Naming Service a 
Trading Service

Deployment

WSDL (Web Services
Description Language)

IDL (Interface Definition
Language)

IDL (Interface Definition
Language)

Interface description

XML (Extensible Markup
Language)

NDR (Network Data
Representation)

CDR (Common Data
Representation)

Encoding

HTTP (Hypertext Transfer 
Protocol)

DCE-RPC (Distributed
Computing Environment
Remote Procedure Call)

IIOP (Internet Inter-ORB

Protocol)
Mechanism RPC

WSDCOMCORBAFeature



Page 114March 2008C# Application Development
Database Design

C# Application Development
© 2008

WS standardsWS standards

Data transfer

HTTP, SMTP

Data encoding

XML, XML Schema

WS calling

SOAP

WS description

WSDL (Web Services Description Language)

WS discovery

UDDI (Universal Description, Discovery and 
Integration)

The key to the WS success is that they 

are based on open standards defined 
by big players such a Microsoft, IBM or 

Sun.
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WS communicationWS communication
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SOAP messagesSOAP messages
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.NET technologies for WS.NET technologies for WS
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WS identificationWS identification

http://www.webservicex.net
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WS application WS application -- whoiswhois
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Introduction

The Department of Informatics comprises around 20 
academics and research fellows who form research 
community in Computer Science. Its complement of people 
directly involved in research is close to 50. The Department 
is strongly involved in many practical collaborative industry 
projects and research projects on national and 
international level.

Research

Research addresses the fundamentals of computer 
systems, architectures, database systems and information 
analysis. The key research topics cover distributed and 
parallel systems and advanced database systems.
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