NET
Alex Mackman, Chris Brooks, Steve Busby, Ed Jezierski

2001 10
.NET ADO.NET
68
ADO.NET
BLOBs
.NET Microsoft ADO.NET
ADO.NET Web Web
ADO.NET
ADO.NET SQL Server .NETData Provider-- ADO.NET
-- Microsoft SQL Server 2000 OLE DB .NET
OLEDB
(Data Access Application
Block) NET
NET
.NET
.NET ActiveX (ADO) / OLE DB
SQL Server .NET

ADO.NET .NET http://msdn.microsoft.com/net



ADO.NET

ADO.NET .NET SQL Server 2000
OLEDB ADO.NET ADO
ADO.NET Web
ADO ADO.NET MSDN ADO ADO.NET”
ADO.NET DataTable, DataSet, DataAdapter, DataReader
ADO Recordset DataTable Recordset DataSet
DataTable DataSet
XML
DataSet
XML ADO.NET
DataAdapter DataSet DataAdapter
Recorder
1 DataSet
e
[ Tables ) Colection |
- =
.
—| Columne
jEm
C onstraints
—|_Corstraint |

==
=)
=]

1 DataSet

.NET

ADO.NET .NET

Connection, Command, DataReader, DataAdapter

ADO.NET



SQL Server .NET Microsoft SQL Server 7.0

SQL Server SQL Server SQL Server
QL Server 7.0 SQL Server 2000
OLE DB .NET . OLEDB SQL
Server .NET Data Provider OLEDB
ODBC MSDASQL OLEDB ODBC
ODBC .NET ADO.NET OLEDB
NET

ODBC .NET Betal0 ODBC

OLE DB .NET OLE DB ODBC .NET

Beta
SQL Server 2000 XML SQL Server Web 2 XML
SQL Server 2000 XML
.NET
System.Data.SqlClient. SQL Server .NET
System.Data.OleDb. OLE DB .NET
System.Data.Odbc. ODBC .NET
System.Data. DataSet  DataTable
Connection, Command, DataReader, DataAdapter
SqlClient "SIt OleDb "OleDb" Connection SqlClient
SqglConnection OleDb OleDbConnection DataAdapter

SqlDataAdapter  OleDbDataAdapter

System.Data IDbConnection, IDbCommand, IDataReader, |DbDataAdapter
Connection, Command, DataReader, DataAdapter

NET
http://msdn.microsoft.com/library/en-us/cpgui de/html/cpconi mplementingnetdataprovider.asp.

2 ADO.NET ADO OLEDB
ADO.NET
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ADO.NET

/I Use constructor arguments to configure command object

SglCommand cmd = new SqlCommand( "SELECT * FROM PRODUCTS",
conn);

/[ The above line is functionally equivalent to the following
/l three lines which set properties explicitly

sglCommand cmd = new SglCommand();
cmd.Connection = conn;

cmd.CommandText = "SELECT * FROM PRODUCTS";

NET coMm

ADO.NET

VB "Dim x AsNew.. COM
COM “ " NET

Web

SQL Server Windows



ODBC OLEDB
OLEDB

MDAC
http://msdn.microsoft.com/library/en-us/dnmdac/html/pooling2.asp

ADO.NET
SQL Server NET
OLE DB .NET
SQL Server .NET

SQL Server .NET

SQL Server NET

"Server=(local); Integrated Security=SSPI; Database=Northwind;

Max Pool Size=75; Min Pool Size=5"



SQL Server

100

http://msdn.microsoft.com/library/en-us/cpguide/html/cpconconnectionpoolingforsgl servernetdataprovider.asp

SQL Server .NET

SglConnection conn = new SglConnection(
"Integrated Security=SSPI;Database=Northwind");

conn.Open(); // Pool A is created

SglConmection conn = new SglConnection(
"Integrated Security=SSPI ; Database=Northwind");
conn.Open(); // Pool B is created (extra spaces in string)

NET Beta
NET RTM

OLE DB .NET

OLEDB .NET OLEDB



OLEDB

OLEDB MSDN “ OLEDB " 19 OLEDB
Windows DNA OLEDB / ODBC COM+
COM+
SQL Server NET
OLEDB .NET COM+
OLEDB “OLE
DB Services=-4"
SQL Server Profiler Windows
2000
SQL Server Profiler
1 Microsoft SQL Server Profiler Profiler
2.
3.
4.
5.
6.
1
2.
3. SQL Server:
4.
5.
NET RTM ADO .NET

SQL Server NET



Windows

SQL Server Windows
(Windows) SQL Server
.NETBeta 2 Windows SQL Server
Windows
Windows
.NET RTM Windows SQL Server
Windows Windows
Windows
Windows
/
SQL Server
Windows
Internet IS SQL Server
TCP/IP
SQL Server 7.0 Windows TCP/IP

TCP/IP



ASP.NET Web Web.config

(UDL) OLE DB .NET )
Windows
COM+ ( )
Windows SQL Server
ASP.NET Web Web.config
Persist Security Info SqlConnection
OleDbConnection ConnectionString
XML
appSettings
<configuration>
<appSettings>

<add key="DBConnStr"
value="server=(local);Integrated Security=SSPI;database=northwind"/>
</appSettings>
</configuration>

appSettings configuration system.web



.NET xcopy
ConfigurationSettings AppSettings

ASP.NET Web.config
ASP.NET Internet ISAPI DLL .config
NTFS
Web

System.Configuration.ConfigurationSettings AppSettings
DBConnStr

using System.Configuration;

private string GetDBaseConnectionString()

{

return ConfigurationSettings.AppSettings['DBConnStr"];

.NET
http://msdn.microsoft.com/library/en-us/cpguide/html/cpconconfiguringnetframeworkapplications.asp.

UDL
OLE DB .NET uUDL
OleDbConnection ConnectionString
SQL Server .NET uUDL OLE
DB .NET
OLEDB uDL “ File Name=name.ud!.”

uDL



UDLs

uDL NFTS
.config
SqlClient UDL SQL Server .NET
SQL Server 7.0

/

ASP.NET Web SYSTEM

Machine.config Web.config
Web ubDL

ASP.NET

http://msdn.microsoft.com/library/en-us/dnbda/html/authaspdotnet.asp .

Windows

Windows

ACLs

NET

Xcopy

ASP.NET ASP.NET



COM+

COM+ COM+
Construct
MMC
COM+ COM+
COM+ NET
COM+
ServicedComponent
NET NET

http://msdn.microsoft.com/library/en-us/cpguide/html/cpconwritingservicedcomponents.asp

.NET
Close Dispose
finally
C#using Dispose
finaly Visua Basic NET C# Visual Basic .NET

public void DoSomeWork()



SqglConnection conn = new SglConnection(connectionString);
SglCommand cmd = new SglCommand("CommandProc”, conn );

cmd.CommandType = CommandType.StoredProcedure;

try

conn.Open();

cmd.ExecuteNonQuery();

}

catch (Exception e)

{

// Handle and log error

}

finally

{

conn.Close();
}

Ct# using Visual Basic .NET using

public void DoSomeWork()

{
/I using guarantees that Dispose is called on conn, which will
/I close the connection.

using (SqlConnection conn = new SglConnection(connectionString))



SglCommand cmd = new SglCommand("CommandProc”, conn);
fcmd.CommandType = CommandType.StoredProcedure;
conn.Open();

cmd.ExecuteQuery();

SglDataReader  OleDbDataReader
ADO.NET .NET
NET
SQL
Server NET
.NET
NET
.NET System Exception NET
SQL Server SQL Server .NET SqlException
OLE DB .NET OleDbException OLEDB
3 .NET OleDbException External Exception
External Exception COM ErrorCode OLEDB COM

HRESULT



Excaption |

SystemException

Exception

SqlException

SQAL Server
MET [ ata
Frovider

3NET

NET

SQL Server .NET

try

/I Data access code

}

catch (SglException sqlex) // more specific

{
}

SystemExceptlion |

ExternalException

OLE OB .HET
[rata Provider

try

catch (Exception ex) // less specific

{
}

catch
catch
SqlException
Message

Number

Olel bEx ception |

catch
SqlException



State

Errors SQL Server SqlError

SQL Server .NET SQL Server

using System.Data;
using System.Data.SqlClient;

using System.Diagnostics;

/l Method exposed by a Data Access Layer (DAL) Component
public string GetProductName( int ProductID )
{

SqglConnection conn = new SqglConnection(

"server=(local);Integrated Security=SSPI;database=northwind");

/I Enclose all data access code within a try block

try

{

conn.Open();
SglCommand cmd = new SglCommand("LookupProductName"”, conn );

cmd.CommandType = CommandType.StoredProcedure;

cmd.Parameters.Add("@ProductIiD", ProductID );
SglParameter paramPN =
cmd.Parameters.Add("@ProductName", SqIDbType.VarChar, 40 );

paramPN.Direction = ParameterDirection.Output;



cmd.ExecuteNonQuery();
/I The finally code is executed before the method returns
return paramPN.Value.ToString();

}

catch (SglException sglex)
{
// Handle data access exception condition
/I Log specific exception details
LogException(sqglex);
/l Wrap the current exception in a more relevant
/I outer exception and re-throw the new exception
throw new DALException(
"Unknown ProductID: " + ProductID.ToString(), sqlex );

}

catch (Exception ex)

{

/l Handle generic exception condition . . .

throw ex;

}
finally

{

conn.Close(); // Ensures connection is closed

}



/I Helper routine that logs SqlException details to the
/I Application event log
private void LogException( SqlException sqglex )
{
EventLog el = new EventLog();
el.Source = "CustomAppLog";
string strMessage;
strMessage = "Exception Number : " + sglex.Number +
"(" + sglex.Message + ") has occurred";

el.WriteEntry( strMessage );

foreach (SqlError sgle in sglex.Errors)
{
strMessage = "Message: " + sgle.Message +
" Number: " + sgle.Number +
" Procedure: " + sgle.Procedure +
Server: " + sgle.Server +
" Source: " + sgle.Source +
" State: " + sgle.State +
" Severity: " + sgle.Class +
" LineNumber: " + sqgle.LineNumber;

el.WriteEntry( strMessage );

SqlException catch LogException foreach
Errors Catch



SQL Server DALException GetProductName

throw
SqlException
http://msdn.microsoft.com/library/en-us/cpref/html/frlrf SystemDataSql ClientSql ExceptionM embersT opi
c.asp
.NET

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnbda/html/exceptdotnet.asp

T-SQL RAISERROR
ADO.NET SQL Server NET SqlError
RAISERROR

RAISERROR( 'Unknown Product ID: %s', 16, 1, @ProductID )

ID 2
3
sp_addmessage SQL Server
sysmessages RAISERROR ID
Ids 50000
RAISERROR( 50001, 16, 1, @ProductID )
RAISERROR SQL Server RAISERROR
0-25
SQL Server 2000 SqlException Errors
SqlError Class 1
1 --
SqlException
10 No No

11-16 No Yes



17-19 No Yes

20-25 Yes Yes
SQL Server .NET 10 SqlException
COM+ SqlException
AutoComplete
10 SqlException
> SqlConnection InfoM essage

public delegate void SglinfoMessageEventHandler( object sender,

SqglinfoMessageEventArgs e );

SqllnfoM essageEventArgs
Errors SqlError -- SqlError

public string GetProductName( int ProductID )
{
SqglConnection conn = new SqglConnection(

"server=(local);Integrated Security=SSPI;database=northwind");

try

/I Register a message event handler

conn.InfoMessage += new
SglinfoMessageEventHandler( MessageEventHandler );



conn.Open();

/I Setup command object and execute it

}

catch (SglException sglex)

{

/I log and handle exception

}
finally

{

conn.Close();

}

/l message event handler

void MessageEventHandler( object sender, SglinfoMessageEventArgs e )

{

foreach( SqlError sqle in e.Errors )

{
/I Log SqlError properties

ADO.NET
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XmlReader XML

SqlDataReader DataSet/DataT able SqlDataReader
DataSet

DataSet DataTable

DataSet DataTable Iist IlistSource SqlDataReader
lenumerable WinForm Ilist
DataSet ( DataTable)
Web WinForm Web
DataSet XML
Syl DataReader DataSet
DataSet -- DataTable, DataRow DataColumn--

DataSet

SqlDataAdapter DataSet

XML XML

Sql DataAdapter
IList

Sql DataAdapter DataSet DataTable

SqlDataAdapter Fill
Fill
/
SglCommand
Sql DataAdapter DataSet DataTable

Sql DataAdapter



SqlDataReader

SqlCommand ExecuteReader SqlDataReader
DataSet
|Enumerable
BLOB Sql DataReader
BLOB BLOB
BLOBs
SqlDataReader
SqlDataReader Close
ExecuteReader CommandBehavior.CloseConnection
Sol DataReader
SqlDataReader
(

GetInt32 GetString)

Close Cancel Cancel

Close
SglCommand ExecuteReader
Close
Sol DataReader Sql DataReader
XmlIReader
SqlCommand ExecuteXmlReader XmlReader
XML DataSet
XML

SQL Server FOR XML
XML

XML



XmlReader

XmlReader SqlCommand ExecuteX mlReader
CommandBehavior.CloseConnection
XmlReader XmlReader
ID
ID
SqglDataAdapter DataSet  DataTable
DataSet
DataTable
SqlDataReader
DataSet
200 SqlDataReader 30%
Web
SqlDataReader
SqlDataReader

GetSchemaTable



Sql DataReader

200 20%
SglCommand ExecuteReader
CommandBehavior.SingleRow OLE DB .NET
IRow IRowset
SQL Server .NET
SqlDaaReader SqlDataReader GetString
GetDecimal
SqlDataReader SqlDataReader
ID
DataSet
DataTable
SglCommand ExecuteScalar
SqlDataReader
ExecuteScalar
SqlDataReader
100 200
ExecuteQuery /
ExecuteScalar ExecuteScalar
SqlDataReader

Sql DataReader



SQL Server Web
DMZ Web
SQL Server SQL Server
SQL Server TCP/IP SQL Server2000
SQL Server
TCP/IP
TCP/IP
TCP/IP
SQL Server
SQL Server 1433 SQL Server 2000
SQL Server
IP
1024-5000 TCP/IP
SQL Server
INF: P SQL Server TCP
SQL Server
SQL Server 2000
Server MDAC 2.6
UDP 1434
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TCPIIP SQL Server

TCPIIP
SQL Server
Web
“ Network Library=dbmssocn” -
TCP/IP
SQL Server NET
TCP/IP
HOWTO: SQL Server
SQL Server 1433

“ Save” “ Data Source” -

"Data Source=ServerName,PortNumber"

ServerName IP DNS
COM+
DTC DTC DTC
DTC INFO:
BLOBs

BLOBs

dbmssocn
“ dbmssocn”
SQL Server
(Q250550)
IP DNS
DTC
SQL Server
(DTC)



SQL Server

ntext text

8KB varbinary

binary 1-8KB
) 1-8KB
varbinary

image 0-2GB
text 0-2GB

ntext 0-2GB

BLOB

SQL Server 7.0
8KB

8KB

text, ntext, image

BLOB
--URL
BLOB

QL Server 2000 BLOB
BLOB

BLOB

BLOB

BLOB
BLOB

SQL Server 2000 XML

binary, varbinary,  image

BLOBs BLOB
SQL Server

BLOB

text, ntext, image

SQL Server text
SQL Server 7.0
ADO.NET BLOB
BLOB XML 64

image

image



SQL Server FTS
image --Word Exced -- FTS

BLOB

ADONET SQL Server image
public void StorePicture( string filename )
{

/I Read the file into a byte array

FileStream fs = new FileStream( filename, FileMode.Open,
FileAccess.Read );

byte[] imageData = new Byte[fs.Length];
fs.Read( imageData, 0, (int)fs.Length );

fs.Close();

SglConnection conn = new SglConnection(™);

SglCommand cmd = new SglCommand("StorePicture"”, conn);
cmd.CommandType = CommandType.StoredProcedure;
cmd.Parameters.Add("@filename”, filename );
cmd.Parameters["@filename"].Direction = ParameterDirection.Input;
cmd.Parameters.Add("@blobdata”, SqlDbType.Image);
cmd.Parameters["@blobdata"].Direction = ParameterDirection.Input;
/I Store the byte array within the image field
cmd.Parameters["'@blobdata"].Value = imageData;

try

{

conn.Open();



cmd.ExecuteNonQuery();

catch
{

throw;
finally

conn.Close();

BLOB
ExecuteReader SqlDataReader BLOB
CommandBehavior.Sequential Access
BOLB
BLOB GetBytes

/I Assume previously established command and connection
/I The command SELECTSs the IMAGE column from the table
conn.Open();

SqglDataReader reader =
cmd.ExecuteReader(CommandBehavior.SequentialAccess);

reader.Read();

/I Get size of image data - pass null as the byte array parameter
long bytesize = reader.GetBytes(0, 0, null, 0, 0);

/I Allocate byte array to hold image data

byte[] imageData = new byte[bytesize];



long bytesread = 0;
int curpos = 0;
while (bytesread < bytesize)

{

/I chunkSize is an arbitrary application defined value
bytesread += reader.GetBytes(0, curpos, imageData, curpos, chunkSize);

curpos += chunkSize;

}

/I byte array 'imageData’' now contains BLOB from database

CommandBehavior.Sequential Access BLOB
3 1 2 3 1 2

ACID

Web 3

http://msdn.microsoft.com/library/en-us/cpguide/html/cpcontransactionprocessingf undamental s.asp

ADO.NET Transact-SQL

COM+ NET



SQL Server 2000

COM+

ACID

SQL SQL Server

DTC

Windows 2000

SQL Server

DTC

MSMQ



ADO.NET
ADO.NET
ADO.NET
ADO.NET
ADO.NET
IsolationLevel
Kaen Delaney
Transact-SQL
BEGIN TRANSACTION
SQL Server
Transact-SQL
Transact-SQL

DTC

ADO.NET Transact-SQL

BeginTransaction

Transaction

ADO.NET

|solationLevel

Inside SQL Server 2000

Transact-SQL
END TRANSACTION ROLLBACK TRANSACTION

SET TRANSACTION ISOLATION LEVEL
SQL Server SQL Server



COM+

EnterpriseServices
Transaction
COM+

COM+
NET

COM+1.0 -- Windows 2000

Windows .NET COM+ 1.5

.NET Transaction

DTC

ServicedComponent

ServicedComponent
TransactionOption

AutoComplete

SDK “ COM+ "
NET

COM+--

COM+

Isolation

[Transaction(TransactionOption.Supported,
Isolation=TransactionlsolationLevel.ReadCommitted)]

public class Account : ServicedComponent

{



Windows .NET COM+ MSDN 2001
“ Windows XP COM+ 1.5

Dione Flag
Consistent Flag Consistent Flag Ms

DTC
Abort Flag N Credit
o e
5
DTC
NET
AutoComplete .NET
ContextUtil SetComplete  SetAbort

10 SQL Server SqlException

[AutoComplete]



AutoComplete

SqlException
SqlException

SqlException

[AutoComplete]

void SomeMethod()

{
try
{

/I Open the connection, and perform database operation

}

catch (SqlException sglex )
{
LogException( sqlex ); // Log the exception details
throw; /I Rethrow the exception, causing the consistent
/I flag to be set to false.

}
finally

{

/I Close the database connection



}

Non-AutoComlete
AutoComplete

catch ContextUtil.SetAbort
ContextUtil.SetComplete

void SomeOtherMethod()
{

try

{

/I Open the connection, and perform database operation

ContextULtil. SetComplete (); // Manually vote to commit the transaction

}

catch (SglException sglex)

{
LogException( sglex ); // Log the exception details
ContextUtil.SetAbort(); // Manually vote to abort the transaction
/I Exception is handled at this point and is not propagated to the caller

}
finally

{

/I Close the database connection



catch ContextVtil.SetAbort try
ContextUtil.SetComplete catch
ContextUtil.SetAbort

Boolean Boolean

SqlDataAdapter  Fill DataSet
COM ADO



SqlDataAdapter

Syl DataA dapter

public int Fill(
DataSet dataSet,
int startRecord,
int maxRecords,

string srcTable

StartRecord MaxRecord
DataSet
SqlDataAdapter SqlDataReader
SalDataReader Dataset SqglDataAdapter startRecord
DataSet
1000 900 950
ADO
COM  ADO
ADO Recordset Recordset
DB SQLOLEDB
Recordset
OleDbDataA dapter
Dataset Fill
Recordset
Dataset COM Interop

DataSet

DataSet

startRecord

Sql DataAdapter

maxRecords

899

adUseServer

DataSet
ADO Recordset

Fill

OLE



WHERE
SET ROWCOUNT

CREATE PROCEDURE GetProductsPaged
@lastProductlD int,

@pageSize int

AS

SET ROWCOUNT @pageSize

SELECT *

FROM Products

WHERE [standard search criteria]

AND ProductID > @lastProductID

ORDER BY [Criteria that leaves ProductlD monotonically increasing]
GO

LastProductID



Coll Col2 Coal3 Other columns...

w o> > > > > >
N TN
X £ X s N | < | X

Col Coal2 Coal3

CREATE PROCEDURE RetrieveDataPaged
@lastKey char(40),

@pageSize int

AS

SET ROWCOUNT @pageSize

SELECT

Coll, Col2, Col3, Col4, Col1+Col2+Col3 As KeyField
FROM SampleTable

WHERE [Standard search criteria]

AND Col1+Col2+Col3 > @lastKey

ORDER BY Coll ASC, Col2 ASC, Col3 ASC
GO

keyField



.NET
Enterprise (COM+)Services .NET

System. Enterprise Services Serviced Component
using System.EnterpriseServices;

public class DataAccessComponent : ServicedComponent

Construction Enabled
MNC snap-in

[ConstructionEnabled(Default="default DSN")]
public class DataAccessComponent : ServicedComponent

Construct

public override void Construct( string constructString )

{

/I Construct method is called next after constructor.

/I The configured DSN is supplied as the single argument

Assembly key Assembly key Name

http://msdn.microsoft.com/library/en-us/cpguide/html/cpconworkingwithstrongly -
namedassemblies. Asp

[assembly: AssemblyKeyFile("DataServices.snk")]

ApplicationName  Application Action

COM+

http://msdn.microsoft.com/library/en-us/cpguide/html/cpconregisteringserviced components.asp

/Il the ApplicationName attribute specifies the name of the
/I COM+ Application which will hold assembly components

[assembly : ApplicationName("DataServices")]

COM+

COM+



/I the ApplicationActivation.ActivationOption attribute specifies
/l where assembly components are loaded on activation

/l Library : components run in the creator's process

/[ Server : components run in a system process, dllhost.exe
[assembly: ApplicationActivation(ActivationOption.Library)]

DataA ccessComponent COM+

using System,;

using System.EnterpriseServices;

/l the ApplicationName attribute specifies the name of the
/I COM+ Application which will hold assembly components

[assembly : ApplicationName("DataServices")]

/I the ApplicationActivation.ActivationOption attribute specifies
/l where assembly components are loaded on activation

/l Library : components run in the creator's process

/[ Server : components run in a system process, dllhost.exe

[assembly: ApplicationActivation(ActivationOption.Library)]

/I Sign the assembly. The snk key file is created using the
Il sn.exe utility

[assembly: AssemblyKeyFile("DataServices.snk")]

[ConstructionEnabled(Default="Default DSN")]

public class DataAccessComponent : ServicedComponent



private string connectionString;
public DataAccessComponent()

{

/I constructor is called on instance creation

}

public override void Construct( string constructString )

{

/I Construct method is called next after constructor.
/I The configured DSN is supplied as the single argument

this.connectionString = constructString;

SqlDataAdapter

SqlDataAdapter DataSet  Datatable SQL Server
Northwind

using System.Data;

using System.Data.SqlClient;

public DataTable RetrieveRowsWithDataTable()

{

using ( SglConnection conn = new SglConnection(connectionString) )

{

SqglCommand cmd = new SglCommand("DATRetrieveProducts”, conn);

cmd.CommandType = CommandType.StoredProcedure;



SqglDataAdapter da = new SqlDataAdapter( cmd );
DataTable dt = new DataTable("Products");
da.Fill(dt);

return dt;

Sql Adapter DataSet  DataTable

SqglCommand SqlConnection
SqlDataAdapter SglCommand
DataTableg( DataSet) DataTable.
SqlData Adapter Fill DataSet  Datatable
SglDataReader
SqlDataReader

using System.lO;
using System.Data;

using System.Data.SqlClient;

public SglDataReader RetrieveRowsWithDataReader()
{
SqglConnection conn = new SqglConnection(

"server=(local);Integrated Security=SSPI;database=northwind");
SglCommand cmd = new SglCommand("DATRetrieveProducts”, conn );
cmd.CommandType = CommandType.StoredProcedure;
try
{

conn.Open();



/I Generate the reader. CommandBehavior.CloseConnection causes the
/I the connection to be closed when the reader object is closed

return( cmd.ExecuteReader( CommandBehavior.CloseConnection ) );

catch

conn.Close();

throw;

/I Display the product list using the console

private void DisplayProducts()

{
SglDataReader reader = RetrieveRowsWithDataReader();
while (reader.Read())
{

Console.WriteLine("{0} {1} {2}",
reader.GetInt32(0).ToString(),
reader.GetString(1) );

}
reader.Close(); // Also closes the connection due to the

/I CommandBehavior enum used when generating the
reader

}

SqlDataReader



SglCommand SqglConnection

SqlCommand Excute Reader SqlDataReader
Sql DataReader Read
Getlut32  Get String
Close
XmlIReader
SqglCommand XmlReader XML
XML SQL Server2000

FOR XML  SELECT

public void RetrieveAndDisplayRowsWithXmIReader()
{
SqlConnection conn = new SglConnection(connectionString);

SglCommand cmd = new SglCommand("DATRetrieveProductsXML",
conn);

cmd.CommandType = CommandType.StoredProcedure;
try
{

conn.Open();
XmlTextReader xreader = (XmlTextReader)cmd.ExecuteXmlReader();
while ( xreader.Read() )
{
if ( xreader.Name == "PRODUCTS" )
{

string strOutput = xreader.GetAttribute("ProductID");

strOutput += " ",

strOutput += xreader.GetAttribute("ProductName");

Console.WriteLine( strOutput );



}

xreader.Close();

catch

throw;
}
finally
{

conn.Close();

CREATE PROCEDURE DATRetrieveProductsXML
AS

SELECT * FROM PRODUCTS

FOR XML AUTO
GO
XML
SglCommand XML SELECT
SglCommand
SqglCommand ExecuteX mlReader XmlITextReader
XML XmlReader
XmlTextReader Read

Northwind



void GetProductDetails( int ProductlD,

out string ProductName, out decimal UnitPrice )

SqglConnection conn = new SglConnection(

"server=(local);Integrated Security=SSPtdatabase=Northwind");

/I Set up the command object used to execute the stored proc

SglCommand cmd = new SglCommand( "DATGetProductDetailsSPOutput",
conn);

cmd.CommandType = CommandType.StoredProcedure;
/I Establish stored proc parameters.

/I @ProductID int INPUT

/I @ProductName nvarchar(40) OUTPUT

/[ @UnitPrice money OUTPUT

/I Must explicitly set the direction of output parameters
SglParameter paramProdID =

cmd.Parameters.Add( "@ProductIlD", ProductID );
paramProdID.Direction = ParameterDirection.Input;
SqglParameter paramProdName =

cmd.Parameters.Add( "@ProductName", SqlDbType.VarChar, 40 );
paramProdName.Direction = ParameterDirection.Output;
SqglParameter paramUnitPrice =

cmd.Parameters.Add( "@UnitPrice", SqIDbType.Money );
paramUnitPrice.Direction = ParameterDirection.Output;

try



conn.Open();

/I Use ExecuteNonQuery to run the command.

/I Although no rows are returned any mapped output parameters
/I (and potentially return values) are populated
cmd.ExecuteNonQuery( );

/l Return output parameters from stored proc
ProductName = paramProdName.Value.ToString();

UnitPrice = (decimal)paramUnitPrice.Value;

catch

throw;

}
finally

{

conn.Close();

SglCommand SqlConnection
SglCommand’ s Parameters Add
Sglcommand ExecuteNonQuery

Vdue Sql Parameter



CREATE PROCEDURE DATGetProductDetailsSPOutput
@ProductID int,
@ProductName nvarchar(40) OUTPUT,
@UnitPrice money OUTPUT
AS
SELECT @ProductName = ProductName,
@UnitPrice = UnitPrice
FROM Products
WHERE ProductID = @ProductIiD
GO

SglDataReader

Sql DataReader

void GetProductDetailsUsingReader( int ProductID,

out string ProductName, out decimal UnitPrice )

SqglConnection conn = new SqglConnection(

"server=(local);Integrated Security=SSPI;database=Northwind");

/I Set up the command object used to execute the stored proc

SglCommand cmd = new SqlCommand( "DATGetProductDetailsReader",
conn);

cmd.CommandType = CommandType.StoredProcedure;

/I Establish stored proc parameters.



/I @ProductID int INPUT

SqglParameter paramProdID = cmd.Parameters.Add( "@ProductID",
ProductID );

paramProdID.Direction = ParameterDirection.Input;
try
{

conn.Open();

SqglDataReader reader = cmd.ExecuteReader();

reader.Read(); // Advance to the one and only row

/l Return output parameters from returned data stream
ProductName = reader.GetString(0);
UnitPrice = reader.GetDecimal(1);

reader.Close();

catch

throw;

}
finally

{

conn.Close();

SqlDataReader



SqlCommand

SqlDReader ExecuteReader
SqglDataReader -- GetString  GetDecimal.

CREATE PROCEDURE DATGetProductDetailsReader
@ProductID int

AS

SELECT ProductName, UnitPrice FROM Products
WHERE ProductID = @ProductIiD

GO

ExecuteScalar

ExecuteScalar ExecuteScalar

ID

void GetProductNameExecuteScalar( int ProductID, out string ProductName )
{
SglConnection conn = new SqglConnection(
"server=(local);Integrated Security=SSPI;database=northwind");

SglCommand cmd = new SglCommand("LookupProductNameScalar”,
conn);

cmd.CommandType = Command Type.StoredProcedure;

cmd.Parameters.Add("@ProductID", ProductID );

try
{

conn.Open();



ProductName = (string)cmd.ExecuteScalar();

catch

throw;

}
finally

{

conn.Close();

Execute Scalar

SqlCommand

ExecuteScalar

CREATE PROCEDURE LookupProductNameScalar
@ProductID int

AS

SELECT TOP 1 ProductName

FROM Products

WHERE ProductID = @ProductIiD

GO



void GetProductNameUsingSPOutput( int ProductID, out string ProductName )
{
SqglConnection conn = new SqglConnection(
"server=(local);Integrated Security=SSPI;database=northwind");

SglCommand cmd = new SglCommand("LookupProductNameSPOutput”,
conn);

cmd.CommandType = CommandType.StoredProcedure;

SqlParameter paramProdID = cmd.Parameters.Add("@ProductID",
ProductID );

ParamProdID.Direction = ParameterDirection.Input;
SglParameter paramPN =
cmd.Parameters.Add("@ProductName", SqlDbType.VarChar, 40 );
paramPN.Direction = ParameterDirection.Output;
try
{

conn.Open();
cmd.ExecuteNonQuery();

ProductName = paramPN.Value.ToString();

catch

throw;

}
finally

{



conn.Close();

SglCommand
SqlParmeters SglCommand'’ s Parameters
SqglCommand Execute NonQuery

SqlParameter  Value

CREATE PROCEDURE LookupProductNameSPOutput
@ProductID int,

@ProductName nvarchar(40) OUTPUT

AS

SELECT @ProductName = ProductName

FROM Products
WHERE ProductID = @ProductID

GO

ParameterDirection.ReturnVaue  SglParameter

bool CheckProduct( int ProductID )

{

SqglConnection conn = new SglConnection(
"server=(local);Integrated Security=SSPI;database=northwind");
SglCommand cmd = new SqlCommand("CheckProductSP", conn );

cmd.CommandType = CommandType.StoredProcedure;



cmd.Parameters.Add("@ProductID", ProductID );
SqlParameter paramRet =
cmd.Parameters.Add("@ProductExists", SqlDbType.Int );
paramRet.Direction = ParameterDirection.ReturnValue;
try
{
conn.Open();

cmd.ExecuteNonQuery();

catch

throw;

}
finally

{

conn.Close();

}

return (int)paramRet.Value == 1;

SglCommand

SqlParameter SglCommand’ s Parameter
ParameterDireetion.ReturnValue

SqlCommand ExecuteNonQuery



SglParameter  Value

CREATE PROCEDURE CheckProductSP
@ProductID int
AS
IF EXISTS( SELECT ProductID
FROM Products
WHERE ProductlID = @ProductID )

return 1
ELSE

return O
GO

SglDataReader

ExecuteReader Sql DataReader
Sl DataReader Read
SqlDataReader

bool CheckProductWithReader( int ProductID )
{
SqglConnection conn = new SqglConnection(

"server=(local);Integrated Security=SSPI;database=northwind");

SglCommand cmd = new SqlCommand("CheckProductExistsWithCount",
conn);

cmd.CommandType = CommandType.StoredProcedure;

cmd.Parameters.Add("@ProductIlD", ProductID );

cmd.Parameters["@ProductID"].Direction = ParameterDirection.Input;



try

conn.Open();
SqlDataReader reader = cmd.ExecuteReader(
CommandBehavior.SingleResult );

reader.Read();

bool bRecordExists = reader.GetInt32(0) > 0;
reader.Close();

return bRecordExists;

catch

throw;

}
finally

{

conn.Close();

CREATE PROCEDURE CheckProductExistsWithCount
@ProductID int

AS



SELECT COUNT(*) FROM Products
WHERE ProductID = @ProductIiD
GO

ADO.NET

SQL Server. NET

public void TransferMoney( string toAccount, string fromAccount, decimal
amount )

{
using ( SglConnection conn = new SglConnection(

"server=(local);Integrated
Security=SSPI;database=SimpleBank" ) )

{
SqglCommand cmdCredit = new SglCommand("Credit", conn );
cmdCredit. CommandType = CommandType.StoredProcedure;

cmdCredit.Parameters.Add( new SqglParameter("@AccountNo",
toAccount) );

cmdCredit.Parameters.Add( new SqglParameter("@Amount”, amount ));

SglCommand cmdDebit = new SqlCommand("Debit", conn );
cmdDebit.CommandType = CommandType.StoredProcedure;

cmdDebit.Parameters.Add( new SqlParameter("@AccountNo",
fromAccount) );

cmdDebit.Parameters.Add( new SqglParameter("@Amount”, amount ));

conn.Open();

/Il Start a new transaction



using ( SqglTransaction trans = conn.BeginTransaction() )
{
/I Associate the two command objects with the same transaction
cmdCredit. Transaction = trans;
cmdDebit. Transaction = trans;
try

{

cmdCredit.ExecuteNonQuery();
cmdDebit.ExecuteNonQuery();
/I Both commands (credit and debit) were successful
trans.Commit();
}
catch( Exception ex )
{
/I transaction failed
trans.Rollback();
/I log exception details . . .

throw ex;

Transact-SQL
Transact-SQL

CREATE PROCEDURE MoneyTransfer



@FromAccount char(20),
@ToAccount char(20),
@Amount money
AS
BEGIN TRANSACTION
-- PERFORM DEBIT OPERATION
UPDATE Accounts
SET Balance = Balance - @Amount
WHERE AccountNumber = @FromAccount
IF @@RowCount =0
BEGIN
RAISERROR('Invalid From Account Number', 11, 1)
GOTO ABORT
END
DECLARE @Balance money
SELECT @Balance = Balance FROM ACCOUNTS
WHERE AccountNumber = @FromAccount
IF @BALANCE <0
BEGIN
RAISERROR(Insufficient funds’, 11, 1)
GOTO ABORT
END
-- PERFORM CREDIT OPERATION
UPDATE Accounts

SET Balance = Balance + @Amount



WHERE AccountNumber = @ToAccount

IF @@RowCount =0

BEGIN
RAISERROR('Invalid To Account Number', 11, 1)
GOTO ABORT

END

COMMIT TRANSACTION

RETURN O

ABORT:

ROLLBACK TRANSACTION

GO
BEGIN TRANSACTION COMMIT TRANSACTION
NET
NET
Transfer RequiresNew Debit  Credit

using System;

using System.EnterpriseServices;

[Transaction(TransactionOption.RequiresNew)]
public class Transfer : ServicedComponent
{

[AutoComplete]

public void Transfer( string toAccount,

ROLLBACK TRANSACTION

Transaction

Required

string fromAccount, decimal amount )



try

/I Perform the debit operation
Debit debit = new Debit();
debit.DebitAccount( fromAccount, amount );
/I Perform the credit operation
Credit credit = new Credit();
credit.CreditAccount( toAccount, amount );
}
catch( SqglException sqglex )
{
// Handle and log exception details
/I Wrap and propagate the exception

throw new TransferException( "Transfer Failure”, sqglex );

}

}

[Transaction(TransactionOption.Required)]

public class Credit : ServicedComponent

{

[AutoComplete]

public void CreditAccount( string account, decimal amount )

{

SqglConnection conn = new SglConnection(



"Server=(local); Integrated Security=SSPI";
database="SimpleBank");

SglCommand cmd = new SqlCommand("Credit", conn );
cmd.CommandType = CommandType.StoredProcedure;
cmd.Parameters.Add( new SglParameter("@AccountNo", account) );
cmd.Parameters.Add( new SglParameter("@Amount”, amount ));
try
{

conn.Open();
cmd.ExecuteNonQuery();

}

catch (SqlException sglex)
{
/I Log exception details here

throw; // Propagate exception

}

[Transaction(TransactionOption.Required)]
public class Debit : ServicedComponent

{

public void DebitAccount( string account, decimal amount )
{
SqglConnection conn = new SglConnection(

"Server=(local); Integrated Security=SSPI";
database="SimpleBank");



SglCommand cmd = new SglCommand("Debit", conn );
cmd.CommandType = CommandType.StoredProcedure;
cmd.Parameters.Add( new SglParameter("@AccountNo", account) );
cmd.Parameters.Add( new SglParameter("@Amount”, amount ));
try
{

conn.Open();
cmd.ExecuteNonQuery();

}

catch (SqglException sglex)

{

/I Log exception details here

throw; // Propagate exception back to caller

}
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