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dotnetfrmess.ch06.txt

<definitions name="" targetNamespace="" xmlns:...>



  <types>...</types>



  <message name="">...</message>

  ...



  <portType name="">

    <operation name="">

      <input message="" />

      <output message="" />

    </operation>

    ...

  </portType>

  ...



  <binding name="">

    <protocol:binding ...>

    <operation name="">

      <protocol:operation ...>

      <input>...</input>

      <output>...</output>

    </operation>

    ...

  </binding>

  ...



  <service name="">

    <port name="" binding="">

      <protocol:address location="" />

    </port>

    ...

  </service>

</definitions>





---





<portType name="PubsWSSoap">

  <operation name="GetBooks">

    <input message="GetBooksSoapIn" />

    <output message="GetBooksSoapOut" />

  </operation>

</portType>



<portType name="PubsWSHttpGet">

  <operation name="GetBooks">

    <input message="GetBooksHttpGetIn" />

    <output message="GetBooksHttpGetOut" />

  </operation>

</portType>



<portType name="PubsWSHttpPost">

  <operation name="GetBooks">

    <input message="GetBooksHttpPostIn" />

    <output message="GetBooksHttpPostOut" />

  </operation>

</portType>





---





<binding name="PubsWSSoap" type="s0:PubsWSSoap">

  <soap:binding transport="http://schemas.xmlsoap.org/soap/http" 

                style="document" />

  <operation name="GetBooks">

    <soap:operation soapAction="http://tempuri.org/GetBooks"

                   style="document" />

    <input>

      <soap:body use="literal" />

    </input>

    <output>

      <soap:body use="literal" />

    </output>

  </operation>

</binding>



<binding name="PubsWSHttpGet" type="s0:PubsWSHttpGet">

  <http:binding verb="GET" />

  <operation name="GetBooks">

    <http:operation location="/GetBooks" />

    <input>

      <http:urlEncoded />

    </input>

    <output>

      <mime:mimeXml part="Body" />

    </output>

  </operation>

</binding>



<binding name="PubsWSHttpPost" type="s0:PubsWSHttpPost">

  <http:binding verb="POST" />

  <operation name="GetBooks">

    <http:operation location="/GetBooks" />

    <input>

      <mime:content type="application/x-www-form-urlencoded" />

    </input>

    <output>

      <mime:mimeXml part="Body" />

    </output>

  </operation>

</binding>





---





<service name="PubsWS">



  <port name="PubsWSSoap" binding="s0:PubsWSSoap">

    <soap:address

      location="http://.../PubsWs.asmx" />

  </port>



  <port name="PubsWSHttpGet" binding="s0:PubsWSHttpGet">

    <http:address 

      location="http://.../PubsWs.asmx" />

  </port>



  <port name="PubsWSHttpPost" binding="s0:PubsWSHttpPost">

    <http:address 

      location="http://.../PubsWs.asmx" />

  </port>



</service>





---





<%@ WebService Language="C#" Class="PubsWS.PubsWS" %>



namespace PubsWS

{

  using System;

  using System.Data;

  using System.Data.OleDb;

  using System.Web;

  using System.Web.Services;



  [WebService(Namespace="http://Oreilly/DotNetEssentials/")]

  public class PubsWS : WebService

  {

    private static string m_sConnStr =

        "provider=sqloledb;server=(local);database=pubs;uid=sa;pwd=;";



    [WebMethod(Description="Returns a DataSet containing all authors.")]

    public DataSet GetAuthors(  )

    {

      OleDbDataAdapter oDBAdapter;

      DataSet oDS;



      oDBAdapter = new OleDbDataAdapter("select * from authors", 

                                        m_sConnStr);

      oDS = new DataSet(  );

      oDBAdapter.Fill(oDS, "Authors");

      return oDS;

    }



    [WebMethod]

    public DataSet GetAuthor(string sSSN)

    {

      OleDbDataAdapter oDBAdapter;

      DataSet oDS;



      oDBAdapter = new OleDbDataAdapter(

                   "select * from authors where au_id ='"

                   + sSSN + "'", m_sConnStr);

      oDS = new DataSet(  );

      oDBAdapter.Fill(oDS, "SelectedAuthor");

      return oDS;

    }

    

    [WebMethod(MessageName="GetBooksByAuthor",

               Description="Find books by author's SSN.")]

    public DataSet GetBooks(string sAuthorSSN) 

    {

      OleDbDataAdapter oDBAdapter;

      DataSet oDS;



      oDBAdapter = new OleDbDataAdapter(

                      "select * from titles inner join titleauthor on " +

                      "titles.title_id=titleauthor.title_id " +

                      "where au_id='" + sAuthorSSN + "'", m_sConnStr);

      oDS = new DataSet(  );

      oDBAdapter.Fill(oDS, "Books");

      oDBAdapter = new OleDbDataAdapter("select * from authors " +

                      "where au_id='" + sAuthorSSN + "'", m_sConnStr);

      oDBAdapter.Fill(oDS, "Author");



      return oDS;

    }



    [WebMethod]

    public DataSet GetBooks(  ) 

    {

      OleDbDataAdapter oDBAdapter;

      DataSet oDS;



      oDBAdapter = new OleDbDataAdapter("select * from titles" ,

                                        m_sConnStr);

      oDS = new DataSet(  );

      oDBAdapter.Fill(oDS, "Books");

      return oDS;

    }



  } // end PubsWS

} 





---





Cache-Control: private, max-age=0

Date: Tue, 08 May 2001 20:53:16 GMT

Server: Microsoft-IIS/5.0

Content-Length: 2450

Content-Type: text/xml; charset=utf-8

Client-Date: Tue, 08 May 2001 20:53:16 GMT

Client-Peer: 127.0.0.1:80



<?xml version="1.0" encoding="utf-8"?>

<DataSet xmlns="http://tempuri.org/">

  <xsd:schema id="NewDataSet" 

              targetNamespace="" xmlns="" 

              xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

              xmlns:msdata="urn:schemas-microsoft-com:xml-msdata">

    <xsd:element name="NewDataSet" msdata:IsDataSet="true">

      <xsd:complexType>

        <xsd:choice maxOccurs="unbounded">

          <xsd:element name="SelectedAuthor">

            <xsd:complexType>

              <xsd:sequence>

                <xsd:element name="au_id" 

                             msdata:DefaultValue="NULL" type="xsd:string" 

                             minOccurs="0" msdata:Ordinal="0" />

                <xsd:element name="au_lname"

                             msdata:DefaultValue="NULL" type="xsd:string" 

                             minOccurs="0" msdata:Ordinal="1" />

                <xsd:element name="au_fname" 

                             msdata:DefaultValue="NULL" type="xsd:string" 

                             minOccurs="0" msdata:Ordinal="2" />

                <xsd:element name="phone" 

                             msdata:DefaultValue="NULL" type="xsd:string" 

                             minOccurs="0" msdata:Ordinal="3" />

                <xsd:element name="address" 

                             msdata:DefaultValue="NULL" type="xsd:string"

                             minOccurs="0" msdata:Ordinal="4" />

                <xsd:element name="city"

                             msdata:DefaultValue="NULL" type="xsd:string"

                             minOccurs="0" msdata:Ordinal="5" />

                <xsd:element name="state" 

                             msdata:DefaultValue="NULL" type="xsd:string" 

                             minOccurs="0" msdata:Ordinal="6" />

                <xsd:element name="zip"

                             msdata:DefaultValue="NULL" type="xsd:string"

                             minOccurs="0" msdata:Ordinal="7" />

                <xsd:element name="contract" 

                             msdata:DefaultValue="NULL" type="xsd:boolean" 

                             minOccurs="0" msdata:Ordinal="8" />

              </xsd:sequence>

            </xsd:complexType>

          </xsd:element>

        </xsd:choice>

      </xsd:complexType>

    </xsd:element>

  </xsd:schema>

  <NewDataSet xmlns:msdata="urn:schemas-microsoft-com:xml-msdata" 

              xmlns:updg="urn:schemas-microsoft-com:xml-updategram">

    <updg:sync>

      <msdata:unchanged>

        <SelectedAuthor updg:id="f5237587-4918-44c6-b5cb-51a84e6af4e3" 

                        xmlns="">

          <au_id>172-32-1176</au_id>

          <au_lname>White</au_lname>

          <au_fname>Johnson</au_fname>

          <phone>408 496-7223</phone>

          <address>10932 Bigge Rd.</address>

          <city>Menlo Park</city>

          <state>CA</state>

          <zip>94025</zip>

          <contract>true</contract>

        </SelectedAuthor>

      </msdata:unchanged>

    </updg:sync>

  </NewDataSet>

</DataSet>





---





using System;

using System.Drawing;

using System.Windows.Forms;

using System.Data;



public class TestProxy

{



  public static void Main(  )

  {



    /* Create a proxy. */

    PubsWS oProxy = new PubsWS(  );



    /* Invoke GetBooks(  ) over SOAP and get the data set. */

    DataSet oDS = oProxy.GetBooks(  ); 



    /* Create a data grid and connect it to the data set. */

    DataGrid dg = new DataGrid(  );

    dg.Size = new Size(490, 270);

    dg.DataSource = oDS.Tables["Books"].DefaultView;



    /* Set the properties of the form and add the data grid. */

    Form myForm = new Form(  );

    myForm.Text = "DataGrid Sample";

    myForm.Size = new Size(500, 300);

    myForm.Controls.Add(dg);



    /* Display the form. */

    System.Windows.Forms.Application.Run(myForm);



  }



}





---





<?xml version="1.0" encoding="utf-8"?>

<definitions xmlns:...

    xmlns:s0="http://Oreilly/DotNetEssentials/" 

    targetNamespace="http://Oreilly/DotNetEssentials/" >



  <types>

      <!-- This datatype is used by the HTTP POST call -->

      <s:element name="GetAuthor">

        <s:complexType>

          <s:sequence>

            <s:element minOccurs="1" maxOccurs="1" 

                       name="sSSN" nillable="true" type="s:string" />

          </s:sequence>

        </s:complexType>

      </s:element>

      <!-- This datatype is used by the HTTP POST call -->

      <s:element name="GetAuthorResponse">

        <s:complexType>

          <s:sequence>

            <s:element minOccurs="1" maxOccurs="1" 

                       name="GetAuthorResult" nillable="true">

              <s:complexType>

                <s:sequence>

                  <s:element ref="s:schema" />

                  <s:any />

                </s:sequence>

              </s:complexType>

            </s:element>

          </s:sequence>

        </s:complexType>

      </s:element>



      <!-- This datatype is used by the SOAP call -->

      <s:element name="GetBooksByAuthor">

        <s:complexType>

          <s:sequence>

            <s:element minOccurs="1" maxOccurs="1" 

             name="sAuthorSSN" nillable="true" type="s:string" />

          </s:sequence>

        </s:complexType>

      </s:element>

      <!-- This datatype is used by the SOAP call -->

      <s:element name="GetBooksByAuthorResponse">

        <s:complexType>

          <s:sequence>

            <s:element minOccurs="1" maxOccurs="1" 

                       name="GetBooksByAuthorResult" nillable="true">

              <s:complexType>

                <s:sequence>

                  <s:element ref="s:schema" />

                  <s:any />

                </s:sequence>

              </s:complexType>

            </s:element>

          </s:sequence>

        </s:complexType>

      </s:element>



      <!-- This datatype is used by the HTTP GET call -->

      <s:element name="GetBooks">

        <s:complexType />

      </s:element>

      <!-- This datatype is used by the HTTP GET call -->

      <s:element name="GetBooksResponse">

        <s:complexType>

          <s:sequence>

            <s:element minOccurs="1" maxOccurs="1" 

                       name="GetBooksResult" nillable="true">

              <s:complexType>

                <s:sequence>

                  <s:element ref="s:schema" />

                  <s:any />

                </s:sequence>

              </s:complexType>

            </s:element>

          </s:sequence>

        </s:complexType>

      </s:element>



      <!-- This datatype is used by the HTTP GET/POST responses -->

      <s:element name="DataSet" nillable="true">

        <s:complexType>

          <s:sequence>

            <s:element ref="s:schema" />

            <s:any />

          </s:sequence>

        </s:complexType>

      </s:element>



  </types>



  <!-- These messages are used by the SOAP call -->

  <message name="GetBooksByAuthorSoapIn">

    <part name="parameters" element="s0:GetBooksByAuthor" />

  </message>

  <message name="GetBooksByAuthorSoapOut">

    <part name="parameters" element="s0:GetBooksByAuthorResponse" />

  </message>



  <!-- These messages are used by the HTTP GET call -->

  <message name="GetBooksHttpGetIn" />

  <message name="GetBooksHttpGetOut">

    <part name="Body" element="s0:DataSet" />

  </message>



  <!-- These messages are used by the HTTP POST call -->

  <message name="GetAuthorHttpPostIn">

    <part name="sSSN" type="s:string" />

  </message>

  <message name="GetAuthorHttpPostOut">

    <part name="Body" element="s0:DataSet" />

  </message>



  <!-- SOAP port -->

  <portType name="PubsWSSoap">

    <operation name="GetBooks">

      <documentation>Find books by author's SSN.</documentation>

      <input name="GetBooksByAuthor" 

             message="s0:GetBooksByAuthorSoapIn" />

      <output name="GetBooksByAuthor" 

              message="s0:GetBooksByAuthorSoapOut" />

    </operation>

  </portType>



  <!-- HTTP GET port -->

  <portType name="PubsWSHttpGet">

    <operation name="GetBooks">

      <input message="s0:GetBooksHttpGetIn" />

      <output message="s0:GetBooksHttpGetOut" />

    </operation>

  </portType>



  <!-- HTTP POST port -->

  <portType name="PubsWSHttpPost">

    <operation name="GetAuthor">

      <input message="s0:GetAuthorHttpPostIn" />

      <output message="s0:GetAuthorHttpPostOut" />

    </operation>

  </portType>



  <!-- SOAP binding -->

  <binding name="PubsWSSoap" type="s0:PubsWSSoap">

    <soap:binding 

          transport="http://schemas.xmlsoap.org/soap/http" 

          style="document" />

    <operation name="GetBooks">

      <soap:operation 

            soapAction="http://Oreilly/DotNetEssentials/GetBooksByAuthor" 

            style="document" />

      <input name="GetBooksByAuthor">

        <soap:body use="literal" />

      </input>

      <output name="GetBooksByAuthor">

        <soap:body use="literal" />

      </output>

    </operation>

  </binding>



  <!-- HTTP GET binding -->

  <binding name="PubsWSHttpGet" type="s0:PubsWSHttpGet">

    <http:binding verb="GET" />

    <operation name="GetBooks">

      <http:operation location="/GetBooks" />

      <input>

        <http:urlEncoded />

      </input>

      <output>

        <mime:mimeXml part="Body" />

      </output>

    </operation>

  </binding>



  <!-- HTTP POST binding -->

  <binding name="PubsWSHttpPost" type="s0:PubsWSHttpPost">

    <http:binding verb="POST" />

    <operation name="GetAuthor">

      <http:operation location="/GetAuthor" />

      <input>

        <mime:content type="application/x-www-form-urlencoded" />

      </input>

      <output>

        <mime:mimeXml part="Body" />

      </output>

    </operation>

  </binding>



  <!-- The whole Web Service and address bindings -->

  <service name="PubsWS">



    <port name="PubsWSSoap" binding="s0:PubsWSSoap">

      <soap:address location="http://localhost/PubsWS/PubsWS.asmx" />

    </port>



    <port name="PubsWSHttpGet" binding="s0:PubsWSHttpGet">

      <http:address location="http://localhost/PubsWS/PubsWS.asmx" />

    </port>



    <port name="PubsWSHttpPost" binding="s0:PubsWSHttpPost">

      <http:address location="http://localhost/PubsWS/PubsWS.asmx" />

    </port>



  </service>



</definitions>





---





Private Sub cmdGet_Click(  )

  Dim oXMLHTTP As XMLHTTP

  Dim oDOM As DOMDocument

  Dim oXSL As DOMDocument

    

  ' Call the web service to get an XML document

  Set oXMLHTTP = New XMLHTTP

  oXMLHTTP.open "GET",_

                "http://localhost/PubsWS/PubsWS.asmx/GetBooks", _

                False

  oXMLHTTP.send

  Set oDOM = oXMLHTTP.responseXML

    

  ' Create the XSL document to be used for transformation

  Set oXSL = New DOMDocument

  oXSL.Load App.Path & "\templateTitle.xsl"

    

  ' Transform the XML document into an HTML document and display

  myWebBrowser.Document.Write CStr(oDOM.transformNode(oXSL))

  myWebBrowser.Document.Close

    

  Set oXSL = Nothing

  Set oDOM = Nothing

  Set oXMLHTTP = Nothing

End Sub



Private Sub cmdPost_Click(  )

  Dim oXMLHTTP As XMLHTTP

  Dim oDOM As DOMDocument

  Dim oXSL As DOMDocument

    

  ' Call the web service to get an XML document

  Set oXMLHTTP = New XMLHTTP

  oXMLHTTP.open "POST", _

                "http://localhost/PubsWS/PubsWS.asmx/GetAuthor", _

                False

  oXMLHTTP.setRequestHeader "Content-Type", _

                            "application/x-www-form-urlencoded"

  oXMLHTTP.send "sSSN=172-32-1176"

  Set oDOM = oXMLHTTP.responseXML

    

  ' Create the XSL document to be used for transformation

  Set oXSL = New DOMDocument

  oXSL.Load App.Path & "\templateAuthor.xsl"

   

  ' Transform the XML document into an HTML document and display

  myWebBrowser.Document.Write oDOM.transformNode(oXSL)

  myWebBrowser.Document.Close



  Set oXSL = Nothing

  Set oDOM = Nothing

  Set oXMLHTTP = Nothing

End Sub





---





<html version="1.0" xmlns:xsl="http://www.w3.org/TR/WD-xsl">

<head><title>A list of books</title></head>

<style>

.hdr { background-color=#ffeedd; font-weight=bold; }

</style>

<body>

<B>List of books</B>

<table style="border-collapse:collapse" border="1">

<tr>

  <td class="hdr">Title</td>

  <td class="hdr">Type</td>

  <td class="hdr">Price</td>

  <td class="hdr">Notes</td>

</tr>

<xsl:for-each select="//Books">

<tr>

  <td><xsl:value-of select="title"/></td>

  <td><xsl:value-of select="type"/></td>

  <td><xsl:value-of select="price"/></td>

  <td><xsl:value-of select="notes"/></td>

</tr>

</xsl:for-each>

</table>

</body>

</html>





---





<html version="1.0" xmlns:xsl="http://www.w3.org/TR/WD-xsl">

<head><title>Selected author</title></head>

<STYLE>

.hdr { background-color:'#ffeedd';

       text-align:'right'; vertical-align:'top';

       font-weight=bold; }

</STYLE>

<body>

<B>Selected author</B>

<xsl:for-each select="//SelectedAuthor">

<table style="border-collapse:'collapse'" border="1">

<tr><td class="hdr">ID</td>

    <td><xsl:value-of select="au_id"/></td></tr>

<tr><td class="hdr">Name</td>

    <td><xsl:value-of select="au_fname"/>

        <xsl:value-of select="au_lname"/></td></tr>

<tr><td class="hdr">Address</td>

    <td><xsl:value-of select="address"/><br>

        <xsl:value-of select="city"/>, 

        <xsl:value-of select="state"/> 

        <xsl:value-of select="zip"/></br></td></tr>

<tr><td class="hdr">Phone</td>

    <td><xsl:value-of select="phone"/></td></tr>

</table>

</xsl:for-each>

</body>

</html>





---





Private Sub cmdSOAP_Click(  )

  Dim oXMLHTTP As XMLHTTP

  Dim oDOM As DOMDocument

  Dim oXSL As DOMDocument

    

  ' Call the web service to get an XML document

  Set oXMLHTTP = New XMLHTTP

  oXMLHTTP.open "POST", "http://localhost/PubsWS/PubsWS.asmx", False

    

  Dim sB As String



  sBody = "" & _

  "<soap:Envelope" & _

  " xmlns:xsi=""http://www.w3.org/2001/XMLSchema-instance""" & _

  " xmlns:xsd=""http://www.w3.org/2001/XMLSchema""" & _

  " xmlns:soap=""http://schemas.xmlsoap.org/soap/envelope/"">" & _

  "<soap:Body>" & _

  "<GetBooksByAuthor xmlns=""http://Oreily/DotNetEssential/"">" & _

  "<sAuthorSSN>213-46-8915</sAuthorSSN>" & _

  "</GetBooksByAuthor>" & _

  "</soap:Body>" & _

  "</soap:Envelope>"



  oXMLHTTP.setRequestHeader "Content-Type", "text/xml"

  oXMLHTTP.setRequestHeader "SOAPAction",

                       "http://Oreilly/DotNetEssentials/GetBooksByAuthor"

    

  oXMLHTTP.send sB



  Set oDOM = oXMLHTTP.responseXML

     

  ' Create the XSL document to be used for transformation

  Set oXSL = New DOMDocument

  oXSL.Load App.Path & "\templateAuthorTitle.xsl"

    

  ' Transform the XML document into an HTML document

  myWebBrowser.Document.Write oDOM.transformNode(oXSL)

  myWebBrowser.Document.Close



  Set oXSL = Nothing

  Set oDOM = Nothing

  Set oXMLHTTP = Nothing

End Sub





---












dotnetfrmess.ch02.txt

.assembly extern /*23000001*/ mscorlib

{

}

.assembly /*20000001*/ hello 

{

}

.module hello.exe

// MVID: {F828835E-3705-4238-BCD7-637ACDD33B78}



.class /*02000002*/ private auto ansi MainApp

       extends [mscorlib/* 23000001 */]System.Object/* 01000001 */

{

  .method /*06000001*/ public hidebysig static 

          void Main() cil managed

  {

  } // end of method MainApp::Main



  .method /*06000002*/ public hidebysig specialname rtspecialname 

          instance void .ctor() cil managed

  {

  } // end of method MainApp::.ctor



} // end of class MainApp

---

using System;

using System.IO;

using System.Reflection;



public class Meta 

{

  public static int Main()

  {

    // First load the assembly.

    Assembly a = Assembly.LoadFrom("hello.exe");

    

    // Get all the modules that the assembly supports.

    Module[] m = a.GetModules();



    // Get all the types in the first module.

    Type[] types = m[0].GetTypes();



    // Inspect the first type.

    Type type = types[0];

    Console.WriteLine("Type [{0}] has these methods:", type.Name);



    // Inspect the methods supported by this type.

    MethodInfo[] mInfo = type.GetMethods();

    foreach ( MethodInfo mi in mInfo ) 

    {

      Console.WriteLine("  {0}", mi);

    }           



    return 0;

  }

}

---

<schema xmlns="http://www.w3.org/2001/XMLSchema"

 targetNamespace="urn:book:car"

 xmlns:t="urn:book:car">

  <element name="car" type="t:CCar"/>

  <complexType name="CCar">

    <all>

      <element name="vin" type="string"/>

      <element name="make" type="string"/>

      <element name="model" type="string"/>

      <element name="year" type="int"/>

    </all>

  </complexType>

</schema>

---

.assembly extern mscorlib

{

  .publickeytoken = (B7 7A 5C 56 19 34 E0 89 )

  .hash = (8B BB 5A BD 8D A3 12 7D 08 A2 25 D0 48 17 28 4F 20 57 EA 07 )

  .ver 1:0:2411:0

}



.assembly hello

{

  .hash algorithm 0x00008004

  .ver 0:0:0:0

}

.module hello.exe

// MVID: {F828835E-3705-4238-BCD7-637ACDD33B78}

---

.class private auto ansi MainApp

  extends [mscorlib]System.Object

{

  .method public hidebysig static 

          void Main() cil managed

  {

    .entrypoint

    .maxstack  8

    ldstr "C# hello world!"

    call void [mscorlib]System.Console::WriteLine(class System.String)

    ret

  } // end of method MainApp::Main



  .method public hidebysig specialname rtspecialname 

    instance void .ctor() cil managed

  {

    .maxstack  8

    ldarg.0

    call instance void [mscorlib]System.Object::.ctor()

    ret

  } // end of method MainApp::.ctor



} // end of class MainApp

---

public class Car

{

  private string make;

  public string Make 

  {

    get { return make; }

    set { make = value; }

  }

}



Car c = new Car();

c.Make = "Acura";  // use setter

String s = c.Make; // use getter

---

public class Car

{

  private string[] wheels;

  public string this[int index] 

  {

    get { return wheels[index]; }

    set { wheels[index] = value; }

  }

}



Car c = new Car();

c[0] = "LeftWheel";  // c[0] can be an l-value or an r-value

---

using System;

class TestDelegate 

{

  // 1. Define callback prototype

  delegate void MsgHandler(string strMsg);



  // 2. Define callback method

  void OnMsg(string strMsg)

  {

    Console.WriteLine(strMsg);

  }



  public static void Main() 

  {

    TestDelegate t = new TestDelegate();



    // 3. Wire up our callback method

    MsgHandler f = new MsgHandler(t.OnMsg);



    // 4. Invoke the callback method indirectly

    f("Hello, Delegate.");

  }

}












dotnetfrmess.ch03.txt

using System;

namespace Cpm

{

  class CPModel

  {

    public static void Main() 

    {

      CPModel c = new CPModel();

      // Test for self equivalence

      Console.WriteLine("Equivalence:\t" + 

        c.Equals(c)

      );

      // Get the hash code from this object

      Console.WriteLine("Object hash:\t" + 

        c.GetHashCode()

      );

      // Use the type to obtain method information

      Console.WriteLine("Object method:\t" + 

        c.GetType().GetMethods()[1]

      );

      // Convert the object to a string

      Console.WriteLine("Object dump:\t" + 

        c.ToString()

      );

    }

  }

}

---

Equivalence:    True

Object hash:    3

Object method:  Boolean Equals(System.Object)

Object dump:    Cpm.CPModel

#using <mscorlib.dll>

using namespace System;



namespace Lang

{

---

__gc __interface ISteering

{

  void TurnLeft();

  void TurnRight();

};



__gc class Vehicle : public ISteering  

{

  public:



  void TurnLeft()

  {

    Console::WriteLine("Vehicle turns left."); 

  }



  void TurnRight()

  {

    Console::WriteLine("Vehicle turns right."); 

  }



  virtual void ApplyBrakes() = 0;

};

---

__gc class Car : public Vehicle 

{

  public:



  void ApplyBrakes()

  {

    Console::WriteLine("Car trying to stop.");

    throw new Exception("Brake failure!");

  }

};



} // This brace ends the Lang namespace.

---

void main()

{

  try 

  {

    Lang::Vehicle *pV = 0;  // namespace qualifier

    pV = new Lang::Car();   // pV refers to a car

    pV->TurnLeft();         // interface usage

    pV->ApplyBrakes();      // polymorphism in action

  }

  catch(Exception *pe)

  {

    Console::WriteLine(pe->ToString());

  }

}

---

MustInherit Class Vehicle 

  Implements ISteering  



  Public Sub TurnLeft() Implements ISteering.TurnLeft

    Console.WriteLine("Vehicle turns left.")

  End Sub



  Public Sub TurnRight() Implements ISteering.TurnRight

    Console.WriteLine("Vehicle turn right.")

  End Sub



  Public MustOverride Sub ApplyBrakes()



End Class



  Class Car 

    Inherits Vehicle



    Public Overrides Sub ApplyBrakes()

      Console.WriteLine("Car trying to stop.")

      throw new Exception("Brake failure!")

    End Sub 



  End Class



End Namespace

---

Public Module Driver



  Sub Main()



    Try



      Dim v As Lang.Vehicle  ' namespace qualifer

      v = New Lang.Car       ' v refers to a car

      v.TurnLeft()           ' inteface usage

      v.ApplyBrakes()        ' polymorphism in action



    Catch e As Exception



      Console.WriteLine(e.ToString())



    End Try



  End Sub



End Module  



using System;



namespace Lang 

{



---

.class interface private abstract auto ansi ISteering

{

  .method public hidebysig newslot virtual abstract 

          instance void TurnLeft() cil managed

  {

  } // end of method ISteering::TurnLeft



  .method public hidebysig newslot virtual abstract 

          instance void TurnRight() cil managed

  {

  } // end of method ISteering::TurnRight



} // end of class ISteering

---

.class private abstract auto ansi Vehicle

       extends [mscorlib]System.Object

       implements Lang.ISteering

{

  .method public hidebysig newslot final virtual 

          instance void TurnLeft() cil managed

  {

    // IL code omitted for clarity.

  } // end of method Vehicle::TurnLeft



  .method public hidebysig newslot final virtual 

          instance void TurnRight() cil managed

  {

    // IL code omitted for clarity.

  } // end of method Vehicle::TurnRight



  .method public hidebysig newslot virtual abstract 

          instance void ApplyBrakes() cil managed

  {

  } // end of method Vehicle::ApplyBrakes



  // .ctor omitted for clarity.



} // end of class Vehicle



.class private auto ansi Car

       extends Lang.Vehicle

  {

    .method public hidebysig virtual instance void

            ApplyBrakes() cil managed

    {

      // IL code omitted for clarity.

      newobj instance void 

         [mscorlib]System.Exception::.ctor(class System.String)

      throw

    } // end of method Car::ApplyBrakes



    // .ctor omitted for clarity.



  } // end of class Car



} // end of namespace Lang

---

.class private auto ansi Drive

       extends [mscorlib]System.Object

{

  .method public hidebysig static void Main() cil managed

  {

    .entrypoint

    // Code size       37 (0x25)

    .maxstack  1

    .locals (class Lang.Vehicle V_0,

             class [mscorlib]System.Exception V_1)

    .try

    {

      // IL code omitted for clarity.

      leave.s    IL_0024

    }  // end .try

    catch [mscorlib]System.Exception 

    {

      // IL code omitted for clarity.

      leave.s    IL_0024

    }  // end handler

    IL_0024:  ret

  } // end of method Drive::Main



  // .ctor omitted for clarity.



} // end of class Drive

---



#using<mscorlib.dll>

using namespace System;



public __gc __interface ISteering

{

  void TurnLeft();

  void TurnRight();

};



public __gc class Vehicle : public ISteering  

{

  public:



    virtual void TurnLeft()

    {

      Console::WriteLine("Vehicle turns left."); 

    }



    virtual void TurnRight()

    {

      Console::WriteLine("Vehicle turn right."); 

    }



    virtual void ApplyBrakes() = 0; 

};

---

cl /CLR /c vehicle.cpp

link -dll /out:vehicle.dll -noentry vehicle.obj



Imports System



Public Class Car

  Inherits Vehicle



  Overrides Public Sub TurnLeft()

    Console.WriteLine("Car turns left.")

  End Sub



  Overrides Public Sub TurnRight()

    Console.WriteLine("Car turns right.")

  End Sub



  Overrides Public Sub ApplyBrakes()

    Console.WriteLine("Car trying to stop.")

    throw new Exception("Brake failure!")

  End Sub



End Class

---

vbc /r:vehicle.dll /t:library /out:car.dll car.vb



using System;



public class Plane : Vehicle 

{

  override public void TurnLeft() 

  {

    Console.WriteLine("Plane turns left.");

  }



  override public void TurnRight()

  {

    Console.WriteLine("Plane turns right.");

  }



  override public void ApplyBrakes()

  {

    Console.WriteLine("Air brakes being used.");

  }

}

---

csc /r:vehicle.dll /t:library /out:plane.dll plane.cs



using System;



class TestDrive 

{

  public static void Main() 

  {

    Vehicle v;  // Vehicle reference



    try

    {

      Plane p = new Plane();

      v = p; 

      v.TurnLeft();

      v.ApplyBrakes();



      Car c = new Car();

      v = c; 

      v.TurnLeft();

      v.ApplyBrakes();  // Exception

    }

    catch(Exception e)

    { 

      Console.WriteLine(e.ToString());

    }



  }

}

---

csc /r:vehicle.dll;car.dll;plane.dll /t:exe /out:drive.exe drive.cs

---

Plane turns left.

Air brakes being used.

Car turns left.

Car trying to stop.

System.Exception: Brake failure!

   at Car.ApplyBrakes()

   at TestDrive.Main()

---








dotnetfrmess.ch04.txt

#using<mscorlib.dll>

using namespace System;



using namespace System::Reflection;

[assembly:AssemblyVersion("1.0.0.0")];

[assembly:AssemblyKeyFile("..\\key\\originator.key")]; 



public _     _gc _     _interface ISteering

{

  void TurnLeft(  );

  void TurnRight(  );

};



public _     _gc class Vehicle : public ISteering  

{

  public:



    virtual void TurnLeft(  )

    {

      Console::WriteLine("Vehicle turns left."); 

    }



    virtual void TurnRight(  )

    {

      Console::WriteLine("Vehicle turn right."); 

    }



    virtual void ApplyBrakes(  ) = 0; 

};



---



Imports System



Imports System.Reflection

<Assembly:AssemblyVersion("1.0.0.0")>

<assembly:AssemblyKeyFile("..\\key\\originator.key")>



Public Class Car

  Inherits Vehicle



  Overrides Public Sub TurnLeft(  )

    Console.WriteLine("Car turns left.")

  End Sub



  Overrides Public Sub TurnRight(  )

    Console.WriteLine("Car turns right.")

  End Sub



  Overrides Public Sub ApplyBrakes(  )

    Console.WriteLine("Car trying to stop.")

    Console.WriteLine("ORIGINAL VERSION - 1.0.0.0.")

    throw new Exception("Brake failure!")

  End Sub



End Class



---



using System;



using System.Reflection;

[assembly:AssemblyVersion("1.0.0.0")]

[assembly:AssemblyKeyFile("..\\key\\originator.key")]



public class Plane : Vehicle 

{

  override public void TurnLeft(  ) 

  {

    Console.WriteLine("Plane turns left.");

  }



  override public void TurnRight(  )

  {

    Console.WriteLine("Plane turns right.");

  }



  override public void ApplyBrakes(  )

  {

    Console.WriteLine("Air brakes being used.");

  }

}



---



using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;

using System.Runtime.Remoting.Channels.Tcp;



public class CoHello : MarshalByRefObject 

{

  public static void Main(  ) 

  {

    TcpChannel channel = new TcpChannel(4000);

    ChannelServices.RegisterChannel(channel);



    RemotingConfiguration.RegisterWellKnownServiceType (

      typeof(CoHello),              // Type name

      "HelloDotNet",                // URI

      WellKnownObjectMode.Singleton // SingleCall or Singleton

    );



    System.Console.WriteLine("Hit <enter> to exit...");

    System.Console.ReadLine(  );

  }



  public void SayHello(  )

  {

    Console.WriteLine("Hello, Universe of .NET");

  }

}



---



using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;

using System.Runtime.Remoting.Channels.Tcp;



public class Client 

{

  public static void Main(  ) 

  {

    try

    {

      TcpChannel channel = new TcpChannel(  );

      ChannelServices.RegisterChannel(channel);



      CoHello h = (CoHello) Activator.GetObject(

        typeof(CoHello),                    // Remote type

        "tcp://127.0.0.1:4000/HelloDotNet"  // Location

      );



      h.SayHello(  ); 

    }

    catch(Exception e)

    {

      Console.WriteLine(e.ToString(  ));

    }

  }

}



---



using System.Reflection;



public class interceptor

{

  public static void Main(  ) 

  {

    Object[] attrs = typeof(Customer).GetCustomAttributes(false);

    if ((attrs.Length > 0) && (attrs[0] is AuthorAttribute))

    {

      Console.WriteLine("Class [{0}], written by a {1} programmer.", 

          typeof(Customer).Name, ((AuthorAttribute)attrs[0]).level);

    }



    MethodInfo[] mInfo = typeof(Customer).GetMethods(  );

    for ( int i=0; i < mInfo.Length; i++ )

    {

      attrs = mInfo[i].GetCustomAttributes(false);

      if ((attrs.Length > 0) && (attrs[0] is AuthorAttribute))

      {

        AuthorAttribute a = (AuthorAttribute)attrs[0];

        Console.WriteLine("Method [{0}], written by a {1} programmer.", 

            mInfo[i].Name, (a.level));

        if (a.level == Skill.Junior)

        {

          Console.WriteLine("***Performing automatic " +

            "review of {0}'s code***", a.level);

        }

      }

    }           

  }

}





---





using System;

using System.Reflection;

using System.EnterpriseServices;



[assembly: ApplicationName(".NET Essentials CRM")]

[assembly: ApplicationActivation(ActivationOption.Library)]

[assembly: AssemblyKeyFile("originator.key")]

[assembly: AssemblyVersion("1.0.0.0")]



[Transaction(TransactionOption.Required)]

[ObjectPooling(MinPoolSize=1, MaxPoolSize=5)]

public class Customer : ServicedComponent

{

  public Customer(  )

  {

    Console.WriteLine("Some expensive object construction.");

  }



  [AutoComplete]  

  public void Add(string strName)

  {

    Console.WriteLine("Add customer: {0}", strName);

    // Add the new customer into the system,

    // and make appropriate updates to 

    // several databases.

  }



  override public void Activate(  )

  {

    Console.WriteLine("Activate");

    // Pooled object is being activated.

    // Perform the appropriate initialization.

  }



  override public void Deactivate(  )

  {

    Console.WriteLine("Deactivate");

    // Object is about to be returned to the pool.

    // Perform the appropriate clean up.

  }



  override public bool CanBePooled(  )

  {

    Console.WriteLine("CanBePooled");

    return true; // Return the object to the pool.

  }

}





---





[AutoComplete]  

public void Delete(string strName)

{

  try

  {

    SecurityCallContext sec;

    sec = SecurityCallContext.CurrentCall;

    string strCaller = sec.DirectCaller.AccountName;



    Console.WriteLine("Caller: {0}", strCaller);   



    bool bInRole = sec.IsCallerInRole("Manager");

    if (!bInRole)

    {

      throw new Exception ("Only managers can delete customers.");

    }



    Console.WriteLine("Delete customer: {0}", strName);



    // Delete the new customer from the system,

    // and make appropriate updates to 

    // several databases.

  }

  catch(Exception e)

  {

    Console.WriteLine(e.ToString(  ));

  }

}    





---





using System;



public class Client 

{

  public static void Main(  ) 

  {

    try

    {

      Customer c = new Customer(  );

      c.Add("John Osborn");

      // Success depends on the role

      // under which this this method

      // is invoked.

      c.Delete("Jane Smith");

    }

    catch(Exception e)

    {

      Console.WriteLine(e.ToString(  ));

    }

  }

}





---





public class Enqueue

{

  public static void Main(  ) 

  {

    try 

    {

      string path = ".\\PRIVATE$\\NE_queue";

      if(!MessageQueue.Exists(path))

      {

        // Create our private queue.

        MessageQueue.Create(path);

      }



      // Initialize the queue.

      MessageQueue q = new MessageQueue(path);



      // Create our object.

      Customer c = new Customer(  );

      c.Last = "Osborn";

      c.First = "John";



      // Send it to the queue.

      q.Send(c);

    }

    catch(Exception e)

    {

      Console.WriteLine(e.ToString(  ));

    }

  }

}





---





using System;

using System.Messaging;

using System.Runtime.Serialization;



public struct Customer

{

  public string Last;

  public string First;

}



public class Dequeue

{

  public static void Main(  ) 

  {

    try

    {

      string strQueuePath = ".\\PRIVATE$\\NE_queue";



      // Ensure that the queue exists

      if (!MessageQueue.Exists(strQueuePath)) 

      {

        throw new Exception(strQueuePath + " doesn't exist!");

      }



      // Initialize the queue

      MessageQueue q = new MessageQueue(strQueuePath);



      // Specify the types we want to get back

      string[] types = {"Customer, dequeue"};

      ((XmlMessageFormatter)q.Formatter).TargetTypeNames = types;



      // Receive the message (5 sec timeout)

      Message m = q.Receive(new TimeSpan(0,0,5));



      // Convert the body into the type we want

      Customer c = (Customer) m.Body;

      Console.WriteLine("Customer: {0}, {1}", c.Last, c.First);      

    }

    catch(Exception e)

    {

      Console.WriteLine(e.ToString(  ));

    }

  }

}






dotnetfrmess.ch05.txt

using System;

using System.Data;



// Class and method declarations omitted for brevity...



// Construct the DataSet object

DataSet m_ds = new DataSet("DynamicDS");



// Add a new table named "Order" to m_ds's collection tables

m_ds.Tables.Add ("Order");



// Add new columns to table "Order"

m_ds.Tables["Order"].Columns.Add("OrderID",

                                  Type.GetType("System.Int32"));

m_ds.Tables["Order"].Columns.Add("CustomerFirstName",

                                  Type.GetType("System.String"));

m_ds.Tables["Order"].Columns.Add("CustomerLastName",

                                  Type.GetType("System.String"));

m_ds.Tables["Order"].Columns.Add("Date",

                                  Type.GetType("System.DateTime"));



// Register the column "OrderID" as the primary key of table "Order"

DataColumn[] keys = new DataColumn[1];

keys[0] = m_ds.Tables["Order"].Columns["OrderID"];

m_ds.Tables["Order"].PrimaryKey = keys;



// Add a new table named "OrderDetail" to m_ds's collection of tables

m_ds.Tables.Add ("OrderDetail");



// Add new columns to table "OrderDetail"

m_ds.Tables["OrderDetail"].Columns.Add("fk_OrderID",

                                        Type.GetType("System.Int32"));

m_ds.Tables["OrderDetail"].Columns.Add("ProductCode",

                                        Type.GetType("System.String"));

m_ds.Tables["OrderDetail"].Columns.Add("Quantity",

                                        Type.GetType("System.Int32"));

m_ds.Tables["OrderDetail"].Columns.Add("Price",

                                        Type.GetType("System.Currency"));



// Get the DataColumn objects from two DataTable objects in a DataSet.

DataColumn parentCol = m_ds.Tables["Order"].Columns["OrderID"];

DataColumn childCol = m_ds.Tables["OrderDetail"].Columns["fk_OrderID"];



// Create and add the relation to the DataSet.

m_ds.Relations.Add(new DataRelation("Order_OrderDetail",

                                     parentCol,

                                     childCol));





---





DataRow newRow;

newRow = m_ds.Tables["Order"].NewRow(  );

newRow["OrderID"] = 101;

newRow["CustomerFirstName"] = "John";

newRow["CustomerLastName"] = "Doe";

newRow["Date"] = new DateTime(2001, 5, 1);;

m_ds.Tables["Order"].Rows.Add(newRow);

newRow = m_ds.Tables["Order"].NewRow(  );

newRow["OrderID"] = 102;

newRow["CustomerFirstName"] = "Jane";

newRow["CustomerLastName"] = "Doe";

newRow["Date"] = new DateTime(2001, 4, 29);

m_ds.Tables["Order"].Rows.Add(newRow);



newRow = m_ds.Tables["OrderDetail"].NewRow(  );

newRow["fk_OrderID"] = 101;

newRow["ProductCode"] = "Item-100";

newRow["Quantity"] = 7;

newRow["Price"] = "59.95";

m_ds.Tables["OrderDetail"].Rows.Add(newRow);



newRow = m_ds.Tables["OrderDetail"].NewRow(  );

newRow["fk_OrderID"] = 101;

newRow["ProductCode"] = "Item-200";

newRow["Quantity"] = 1;

newRow["Price"] = "9.25";

m_ds.Tables["OrderDetail"].Rows.Add(newRow);



newRow = m_ds.Tables["OrderDetail"].NewRow(  );

newRow["fk_OrderID"] = 102;

newRow["ProductCode"] = "Item-200";

newRow["Quantity"] = 3;

newRow["Price"] = "9.25";

m_ds.Tables["OrderDetail"].Rows.Add(newRow);





---





// Dump the previously shown DataSet to

// the console (and also to an XML file)

m_ds.WriteXml(Console.Out, XmlWriteMode.WriteSchema);

m_ds.WriteXml("DS_Orders.xml", XmlWriteMode.WriteSchema);



// Constructing a new DataSet object

DataSet ds2 = new DataSet("RestoredDS");

ds2.ReadXml("DS_Orders.xml");





---





/* Make a change to the data set. */

m_ds.Tables["OrderDetail"].Rows[0]["Quantity"] = 12;



if(m_ds.HasChanges(  )){



  /* Get a copy of the data set containing the changes. */

  DataSet changeDS = m_ds.GetChanges(  );



  /* Dump the changed rows. */

  changeDS.WriteXml("ChangedDS.xml");



  /* Commit all changes. */

  m_ds.AcceptChanges(  );



}





---





/* Walk the DataTable and display all column headers

 * along with all data rows.

 */

DataTable myTable = m_ds.Tables["OrderDetail"];



/* Display all column names. */

foreach(DataColumn c in myTable.Columns) {

  Console.Write(c.ColumnName + "\t");

}

Console.WriteLine(""); // newline



/* Process each row. */

foreach(DataRow r in myTable.Rows) {



  /* Display each column. */

  foreach(DataColumn c in myTable.Columns) {

    Console.Write(r[c] + "\t");

  }

  Console.WriteLine(""); // newline



}





---





/*

 * Given an order id, display a single order.

 */

public static void DisplaySingleOrder(DataSet m_ds, int iOrderID) {



  Decimal runningTotal = 0;

  Decimal lineTotal = 0;

  Decimal dPrice = 0;

  int iQty = 0;



  DataTable oTable = m_ds.Tables["Order"];



  // Find an order from the Order table.

  DataRow oRow = oTable.Rows.Find(iOrderID);



  /* Navigate to the OrderDetail table 

   * through the Order_Details relationship.

   */

  DataRow[] arrRows = oRow.GetChildRows("Order_OrderDetail");

  

  /* Display the order information. */

  Console.WriteLine ("Order: {0}", iOrderID);

  Console.WriteLine ("Name: {0} {1}", 

                     oRow["CustomerFirstName"].ToString(  ),

                     oRow["CustomerLastName"].ToString(  ));

  Console.WriteLine ("Date: {0}", oRow["Date"].ToString(  ));

  

  /*

   * Display and calculate line total for each item.

   */

  for(int i = 0; i < arrRows.Length; i++)  {



    foreach(DataColumn myColumn in m_ds.Tables["OrderDetail"].Columns)

    {

      Console.Write(arrRows[i][myColumn] + " ");

    }



    iQty = System.Int32.Parse(arrRows[i]["Quantity"].ToString(  ));

    dPrice = System.Decimal.Parse(arrRows[i]["Price"].ToString(  ));



    lineTotal = iQty * dPrice;

    Console.WriteLine("{0}", lineTotal);

    

    /* Keep a running total. */

    runningTotal += lineTotal;

  }



  /* Display the total of the order. */

  Console.WriteLine("Total: {0}", runningTotal);

}





---





using System;

using System.Data;

using System.Data.OleDb;



public class pubsdemo {



  public static void Main(  ) {



    /* An OLE DB connection string. */

    String sConn = 

      "provider=sqloledb;server=(local);database=pubs;uid=sa;pwd=;";



    /* An SQL statement. */

    String sSQL = "select au_fname, au_lname, phone from authors";



    /* Create and open a new connection. */

    OleDbConnection oConn = new OleDbConnection(sConn);

    oConn.Open(  );



    /* Create a new command and execute the SQL statement. */

    OleDbCommand oCmd = new OleDbCommand(sSQL, oConn);

    OleDbDataReader oReader = oCmd.ExecuteReader(  );



    /* Find the index of the columns we're interested in. */

    int idxFirstName = oReader.GetOrdinal("au_fname");

    int idxLastName = oReader.GetOrdinal("au_lname");

    int idxPhone = oReader.GetOrdinal("phone");



    /* Retrieve and display each column using their column index. */

    while(oReader.Read(  )) {

      Console.WriteLine("{0} {1} {2}",

                        oReader.GetValue(idxFirstName),

                        oReader.GetValue(idxLastName),

                        oReader.GetValue(idxPhone));

    }



  }

}





---





using System;

using System.Data;

using System.Data.SqlClient;



public class pubsdemo {



  public static void Main(  ) {



    /* A SQL Server connection string. */

    String sConn = "user id=sa;password=;database=pubs;server=(local)";



    /* An SQL statement. */

    String sSQL = "select au_fname, au_lname, phone from authors";



    /* Create and open a new connection. */

    SqlConnection oConn = new SqlConnection(sConn);

    oConn.Open(  );



    /* Create a new command and execute the SQL statement. */

    SqlCommand oCmd = new SqlCommand(sSQL, oConn);

    SqlDataReader oReader = oCmd.ExecuteReader(  );



    /* Find the index of the columns we're interested in. */

    int idxFirstName = oReader.GetOrdinal("au_fname");

    int idxLastName = oReader.GetOrdinal("au_lname");

    int idxPhone = oReader.GetOrdinal("phone");



    /* Retrieve and display each column using their column index. */

    while(oReader.Read(  )) {

      Console.WriteLine("{0} {1} {2}",

                        oReader.GetValue(idxFirstName),

                        oReader.GetValue(idxLastName),

                        oReader.GetValue(idxPhone));

    }



  }

}





---





public DataSet GenerateDS(  ) {



  /* Create the DataSet object. */

  DataSet ds = new DataSet("DBDataSet");

  String sConn =

      "provider=SQLOLEDB;server=(local);database=pubs;uid=sa;pwd=;";



  /* Create the DataSet adapters. */

  OleDbDataAdapter dsAdapter1 = 

      new OleDbDataAdapter("select * from authors", sConn);



  OleDbDataAdapter dsAdapter2 = 

      new OleDbDataAdapter("select * from titles", sConn);



  OleDbDataAdapter dsAdapter3 = 

      new OleDbDataAdapter("select * from titleauthor", sConn);



  /* Fill the data set with three tables. */

  dsAdapter1.Fill(ds, "authors");

  dsAdapter2.Fill(ds, "titles");

  dsAdapter3.Fill(ds, "titleauthor");



  // Add the two relations between the three tables. */

  ds.Relations.Add("authors2titleauthor",

                   ds.Tables["authors"].Columns["au_id"],

                   ds.Tables["titleauthor"].Columns["au_id"]);



  ds.Relations.Add("titles2titleauthor",

                   ds.Tables["titles"].Columns["title_id"],

                   ds.Tables["titleauthor"].Columns["title_id"]);



  // Return the DataSet

  return ds;



}





---





using System;

using System.Xml;



public class XmlDemo {



  public static void Main(  ) {



    // Code to demonstrate creating of XmlDocument programmatically

    XmlDocument xmlDom = new XmlDocument(  );

    xmlDom.AppendChild(xmlDom.CreateElement("", "books", ""));

    XmlElement xmlRoot = xmlDom.DocumentElement;

    XmlElement xmlBook;

    XmlElement xmlTitle, xmlAuthor, xmlPrice;

    XmlText xmlText;

    

    xmlBook= xmlDom.CreateElement("", "book", "");

    xmlBook.SetAttribute("category", "", "How To");

    

    xmlTitle = xmlDom.CreateElement("", "title", "");

    xmlText = xmlDom.CreateTextNode("How to drive in DC metropolitan");

    xmlTitle.AppendChild(xmlText);

    xmlBook.AppendChild(xmlTitle);

    				

    xmlAuthor = xmlDom.CreateElement("", "author", "");

    xmlText = xmlDom.CreateTextNode("Jack Daniel");

    xmlAuthor.AppendChild(xmlText);

    xmlBook.AppendChild(xmlAuthor);

    			

    xmlPrice = xmlDom.CreateElement("", "price", "");

    xmlText = xmlDom.CreateTextNode("19.95");

    xmlPrice.AppendChild(xmlText);

    xmlBook.AppendChild(xmlPrice);

    

    xmlRoot.AppendChild(xmlBook);

    

    xmlBook= xmlDom.CreateElement("", "book", "");

    xmlBook.SetAttribute("category", "", "Fiction");

    

    xmlTitle = xmlDom.CreateElement("", "title", "");

    xmlText = xmlDom.CreateTextNode("Bring down the fence");

    xmlTitle.AppendChild(xmlText);

    xmlBook.AppendChild(xmlTitle);

    				

    xmlAuthor = xmlDom.CreateElement("", "author", "");

    xmlText = xmlDom.CreateTextNode("Jack Smith");

    xmlAuthor.AppendChild(xmlText);

    xmlBook.AppendChild(xmlAuthor);

    				

    xmlPrice = xmlDom.CreateElement("", "price", "");

    xmlText = xmlDom.CreateTextNode("9.95");

    xmlPrice.AppendChild(xmlText);

    xmlBook.AppendChild(xmlPrice);

    

    xmlRoot.AppendChild(xmlBook);

    

    Console.WriteLine(xmlDom.InnerXml);

    

  }



}





---





StringReader myStream = new StringReader("your XML here");

XmlTextReader xmlTxtRdr = new XmlTextReader(myStream);

while(xmlTxtRdr.Read(  ))

{

  if(xmlTxtRdr.NodeType == XmlNodeType.Element 

                           && xmlTxtRdr.Name == "Order")

  {

    ProcessOrder(xmlTxtRdr);

  }

}



public void ProcessOrder(XmlTextReader reader)

{

  while(!(reader.NodeType == XmlNodeType.EndElement

                             && reader.Name == "Order")

        && reader.Read(  )) {

    // Process Content of Order

  }

}





---





XmlDocument doc = new XmlDocument(  );

doc.LoadXml("your XML here");

XmlNodeReader myXMLReader = new XmlNodeReader(doc);

while (myXMLReader.Read(  ))

{

  if(myXMLReader.NodeType == XmlNodeType.Element &&

     myXMLReader.Name == "Order")

  {

    ProcessOrder2(myXMLReader);

  }

}



public void ProcessOrder2(XmlNodeReader reader)

{

  while(!(reader.NodeType == XmlNodeType.EndElement && reader.Name == "Order")

        && reader.Read(  )) 

  {

    // Process Content of Order

  }

}





---





XmlTextWriter writer =

  new XmlTextWriter("test.xml", new System.Text.ASCIIEncoding(  ));

writer.Formatting = Formatting.Indented;

writer.Indentation = 4;

writer.WriteStartDocument(  );

writer.WriteComment("Comment");

writer.WriteStartElement("ElementName", "myns");

writer.WriteStartAttribute("prefix", "attrName", "myns");

writer.WriteEndAttribute(  );

writer.WriteElementString("ElementName", "myns", "value");

writer.WriteEndElement(  );

writer.WriteEndDocument(  );

writer.Flush(  );

writer.Close(  );





---





using System;

using System.Xml;           // XmlTextWriter

using System.Xml.Xsl;       // XslTransform

using System.Xml.XPath;     // XPathDocument

using System.IO;            // StreamReader



public class XSLDemo {

  public static void Main(  ) {

    XslTransform xslt = new XslTransform(  );

    xslt.Load("XSLTemplate.xsl");

    XPathDocument xDoc = new XPathDocument("Books.xml");

    XmlTextWriter writer = new XmlTextWriter("Books.html", null);

    xslt.Transform(xDoc, null, writer);

    writer.Close(  );

    StreamReader stream = new StreamReader("Books.html");

    Console.Write(stream.ReadToEnd(  ));

  }

}





---





<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

<xsl:template match = "/" >



<html>

<head><title>A list of books</title></head>

<style>

.hdr { background-color=#ffeedd; font-weight=bold; }

</style>

<body>

<B>List of books</B>

<table style="border-collapse:collapse" border="1">

<tr>

  <td class="hdr">Title</td>

  <td class="hdr">Author</td>

  <td class="hdr">Price</td>

</tr>

<xsl:for-each select="//books/book">

<tr>

  <td><xsl:value-of select="title"/></td>

  <td><xsl:value-of select="author"/></td>

  <td><xsl:value-of select="price"/></td>

</tr>

</xsl:for-each>

</table>

</body>

</html>



</xsl:template>

</xsl:stylesheet>





---












dotnetfrmess.appc.txt

using System;

using System.Collections;

public class TestArrayList {



   public static void Main(  )  {



      ArrayList arrList = new ArrayList(  );

      arrList.Add("Monday");

      arrList.Add("Tuesday");

      arrList.Add("Wednesday");

      arrList.Add("Thursday");



      // We'll try to insert Friday afterward

      // arrList.Add("Friday");



      arrList.Add("Saturday");

      arrList.Add("Sunday");



      int i = 0;

      IEnumerator arrIterator = arrList.GetEnumerator(  );

      Console.WriteLine("There are: {0} days in a week.", arrList.Count);

      while(arrIterator.MoveNext(  )) {

         Console.WriteLine("[{0}] {1}", i++, arrIterator.Current);

      }



      Console.WriteLine("Insert Friday");

      arrList.Insert(4, "Friday");



      i = 0;

      arrIterator = arrList.GetEnumerator(  );

      Console.WriteLine("There are: {0} days in a week.", arrList.Count);

      while(arrIterator.MoveNext(  )) {

         Console.WriteLine("[{0}] {1}", i++, arrIterator.Current);

      }



      arrList.Sort(  );



      i = 0;

      arrIterator.Reset(  );

      Console.WriteLine("Sorted as text");

      while(arrIterator.MoveNext(  )) {

         Console.WriteLine("[{0}] {1}", i++, arrIterator.Current);

      }



      Object oDay = "Friday";

      Console.WriteLine("Index for Friday using BinarySearch: {0}", 

                        arrList.BinarySearch(oDay));

      Console.WriteLine("Index for Sunday using BinarySearch: {0}", 

                        arrList.BinarySearch("Sunday"));

   }

}





---





using System;

using System.Collections;

public class TestBitArray  {



   enum Permissions {canRead, canWrite, canCreate, canDestroy};      



   public static void Main(  )  {

   

      BitArray bitArr = new BitArray(4);

      bitArr.Set((int)Permissions.canRead, true);

      bitArr[(int)Permissions.canWrite] = false;

      bitArr[(int)Permissions.canCreate] = true;

      bitArr[(int)Permissions.canDestroy] = false;



      Console.WriteLine("bitArr count: {0}\tlength: {1}", 

                        bitArr.Count, 

                        bitArr.Length);



      Console.WriteLine("Permissions:");

      Console.WriteLine("Read: {0}", 

                        bitArr[(int)Permissions.canRead]);

      Console.WriteLine("Write: {0}", 

                        bitArr[(int)Permissions.canWrite]);

      Console.WriteLine("Create: {0}", 

                         bitArr[(int)Permissions.canCreate]);

      Console.WriteLine("Destroy: {0}", 

                         bitArr[(int)Permissions.canDestroy]);

   }

} 





---





using System;

using System.Collections;

public class TestHashtable  {



   public static void Main(  )  {



      Hashtable hashTbl = new Hashtable(  );

      hashTbl.Add("Param1", "UserName");

      hashTbl.Add("Param2", "Password");



      IDictionaryEnumerator hashEnumerator = hashTbl.GetEnumerator(  );

      Console.WriteLine(  );

      Console.WriteLine("Loop through with enumerator:");

      while (hashEnumerator.MoveNext(  )) {

         Console.WriteLine("Key: {0}\tValue: {1}", 

                           hashEnumerator.Key, 

                           hashEnumerator.Value);

      }



      Console.WriteLine(  );

      Console.WriteLine("Loop through Keys:");

      foreach(string key in hashTbl.Keys) {

         Console.WriteLine(key);	



      }



      Console.WriteLine(  );

      Console.WriteLine("Loop through Values:");

      foreach(string val in hashTbl.Values) {

         Console.WriteLine(val);	



      }



      Console.WriteLine(  );

      Console.WriteLine("Loop through Keys:");

      foreach(string key in hashTbl.Keys) {

         Console.WriteLine("Key: {0}\tValue: {1}", key, hashTbl[key]);



      }

   }

} 





---





using System;

using System.Collections;



public class TestQueue  {



   public static void Main(  )  {

      string sLineItem1, sLineItem2;

      Queue myQueue = new Queue(  );



      sLineItem1 = "123\tItem 123\t4\t3.39";

      sLineItem2 = "ABC\tItem ABC\t1\t9.49";

      myQueue.Enqueue(sLineItem1);

      myQueue.Enqueue(sLineItem2);



      Console.WriteLine("\nProcessing Order:\n");

      String sLineItem = "";

      String [] lineItemArr;

      Decimal total = 0;

      while(myQueue.Count > 0) {

         sLineItem = (String)myQueue.Dequeue(  ); 

         Console.WriteLine( "\t{0}", sLineItem);

         lineItemArr = sLineItem.Split(new Char[] {'\t'});

         total += lineItemArr[2].ToInt16(  ) * lineItemArr[3].ToDecimal(  );

      }

      Console.WriteLine("\nOrder Total: {0}\n", total);



   }

} 





---





using System;

using System.Collections;

public class TestSortedList  {



   public static void Main(  )  {



      SortedList mySortedList = new SortedList(  );

      mySortedList.Add("AA", "Hello");

      mySortedList.Add("AC", "!");

      mySortedList.Add("AB", "World");



      Console.WriteLine("\nLoop through manually:\n");

      for(int i=0; i< mySortedList.Count; i++) {

         Console.WriteLine("Key: {0}\tValue: {1}", 

                           mySortedList.GetKey(i), 

                           mySortedList.GetByIndex(i));

      }



      IDictionaryEnumerator myIterator = mySortedList.GetEnumerator(  );

      Console.WriteLine("\nLoop through with enumerator:\n");

      while (myIterator.MoveNext(  )) {

         Console.WriteLine("Key: {0}\tValue: {1}", 

                           myIterator.Key, 

                           myIterator.Value);

      }

   }

}





---





using System;

using System.Collections;

public class TestStack{



   public static void Main(  )  {



      Stack myStack = new Stack(  );

      myStack.Push("Item 1");

      myStack.Push("Item 2");

      myStack.Push("Item 3");

      myStack.Push("Item 4");



      while(myStack.Count > 0) {

         Console.WriteLine(myStack.Pop(  ));

      }

   }

}
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    Enter Name: 

    

    

  








---









  





  

    Enter Name: 

    

    

  








---







  Data Binding Sample

  



    



    

 

  





---











---





using System;



public class CTestEvents : System.Web.UI.Page {

  protected System.Web.UI.WebControls.Label labelInit;

  protected System.Web.UI.WebControls.Label labelLoad;



  public CTestEvents(  ) {

    labelInit = new System.Web.UI.WebControls.Label(  );

    labelLoad = new System.Web.UI.WebControls.Label(  );

  }



  public void Page_Init(Object oSender, EventArgs oEvent) {

    labelInit.Text = DateTime.Now.ToString(  );

  }



  public void Page_Load(Object oSender, EventArgs oEvent) {

    labelLoad.Text = DateTime.Now.ToString(  );

    if(IsPostBack) {

      labelLoad.Text += "(PostBack)";

    }

  }

}





---







  Testing Page Events

  



    



    

      Init Time: 


      Load Time: 


      

    

  





---







  Testing Page Events

  



    



    

      Init Time: 


      Load Time: 


      Event Time: 


      Choice: 



      


      

    



  





---







  

    			Name

    			

    




  

    			Address

    			

    




  

    			

    			

    




  

    			City

    			

    

    State

    

      

    ZIP

    

      

    

    




  

    			Email

    			

    

















---





<%@ Register TagPrefix="Acme" TagName="Address" Src="Address.ascx" %>

<%@ Page language="c#"%>





  





    Welcome to the E-Shop.  

    Registering with E-Shop will allow for monthly updates of bargains...

  

    




    

       

       




  








---





<%@ Register TagPrefix="Acme" TagName="Address" Src="Address.ascx" %>

<%@ Page language="C#" %>





  





  

    Billing Address:


    

    Shipping Address:


    

       




  








---





namespace MyWebControls

{

  using System;

  using System.Web.UI;

  using System.Web.UI.WebControls;

  using System.ComponentModel;



  public class MyWebControl : System.Web.UI.WebControls.WebControl

  {

    //protected override void Render(HtmlTextWriter output)

    //{

    //    output.Write("custom control testing via Render(  )");

    //}



    protected override void CreateChildControls(  ) 

    {

      Table tbl = new Table(  );

      TableRow row = new TableRow(  );

      TableCell cell = new TableCell(  );

      HyperLink a = new HyperLink(  );

      a.NavigateUrl = "http://msdn.microsoft.com";

      a.ImageUrl = "image url";

      cell.Controls.Add (a);

      row.Cells.Add(cell);

      tbl.Rows.Add(row);



      row = new TableRow(  );

      cell = new TableCell(  );

      cell.Controls.Add (new LiteralControl("custom control testing"));

      row.Cells.Add(cell);

      tbl.Rows.Add(row);



      tbl.BorderWidth = 1;

      tbl.BorderStyle = BorderStyle.Ridge;



      Controls.Add(tbl);

    }

  }

}





---





<%@ Page language="c#"%>

<%@ Register TagPrefix="WC" Namespace="MyWebControls" 

             Assembly="MyWebControls%>





  





  

    This is the main page

    

  







---





<%@ Page Language="C#" %>

<%@ Import Namespace="System.Data" %>





<%@ Assembly Src="PubsWS.cs" %> 





  

    SOAP Client

  

  



  

  <%

    PubsWS ws = new PubsWS(  );

    DataSet ds = ws.GetAuthors(  );

    dg.DataSource = ds.Tables[0].DefaultView;

    dg.DataBind(  );

  %>



  

   



  





---









  

    

    

    

  



  



  



  



  



  









---
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using System;

using System.Windows.Forms;



public class MyForm : Form

{



  void btn1_onclick(object sender, EventArgs e)

  {

    Text = "Sender: " + sender.ToString(  ) + 

           " - Event: " + e.ToString(  );

  }



  public MyForm(  )

  {

    Text = "Hello World";



    Button btn1 = new Button(  );

    btn1.Text = "Click Me";

    this.Controls.Add(btn1);



    btn1.Click += new EventHandler(btn1_onclick);

  }



  public static void Main(  )

  {

    Application.Run(new MyForm(  ));

  }



}





---







Example 8-1: The C# source file 





using System;

using System.Windows.Forms;

using System.Data;

using System.Data.OleDb;



public class MyForm : Form

{

  public static void Main(  )

  {

    Application.Run(new MyForm(  ));

  }



  private TextBox m_txtFirstName, m_txtLastName, m_txtPhone;

  private Button m_btnPrev, m_btnNext;

  private BindingManagerBase m_lm;

  private DataSet m_ds;



  public MyForm(  )

  {

    Text = "Simple Controls Data Binding";



    // Create the first name text box

    m_txtFirstName = new TextBox(  );

    m_txtFirstName.Dock = DockStyle.Top;



    // Create the last name text box

    m_txtLastName = new TextBox(  );

    m_txtLastName.Dock = DockStyle.Top;



    // Create the phone text box

    m_txtPhone = new TextBox(  );

    m_txtPhone.Dock = DockStyle.Top;



    // Add both first name and last name to the panel1

    Panel panel1 = new Panel(  );

    panel1.Dock = DockStyle.Left;

    panel1.Controls.Add(m_txtFirstName);

    panel1.Controls.Add(m_txtLastName);

    panel1.Controls.Add(m_txtPhone);

    // Add panel1 to the left of the form

    this.Controls.Add(panel1);



    // Create the up button and bind click to event handler

    m_btnPrev = new Button(  );

    m_btnPrev.Text = "Up";

    m_btnPrev.Dock = DockStyle.Top;

    m_btnPrev.Click += new EventHandler(btnPrev_onclick);



    // Create the down button and bind click to event handler

    m_btnNext = new Button(  );

    m_btnNext.Text = "Down";

    m_btnNext.Dock = DockStyle.Top;

    m_btnNext.Click += new EventHandler(btnNext_onclick);



    // Add both the up and down buttons to panel2

    Panel panel2 = new Panel(  );

    panel2.Dock = DockStyle.Right;

    panel2.Width = 50;

    panel2.Controls.Add(m_btnNext);

    panel2.Controls.Add(m_btnPrev);

    // Add panel2 to the right of the form

    this.Controls.Add(panel2);



    // Fill the dataset with the authors table from Pubs database

    m_ds = new DataSet(  );

    string oSQL = "select au_fname, au_lname, phone from authors";

    string oConnStr = 

      "provider=sqloledb;server=(local);database=pubs;uid=sa;pwd=;";

    OleDbDataAdapter oDA = new OleDbDataAdapter(oSQL, oConnStr);

    oDA.Fill(m_ds, "tbl");



    // Bind the Text property of last name text box to field au_lname

    m_txtLastName.DataBindings.Add("Text", 

                                   m_ds.Tables["tbl"], 

                                   "au_lname");



    // Bind the Text property of first name text box to field au_fname

    m_txtFirstName.DataBindings.Add("Text", 

                                    m_ds.Tables["tbl"], 

                                    "au_fname");



    // Bind the Text property of phone text box to field phone

    m_txtPhone.DataBindings.Add("Text", 

                                m_ds.Tables["tbl"], 

                                "phone");



    // Obtain the list manager from the last name binding

    m_lm = m_txtLastName.DataBindings[0].BindingManagerBase;

  }



  protected void btnNext_onclick(object sender, EventArgs e)

  {

    // Move the position of the list manager

    m_lm.Position += 1;

  }

  protected void btnPrev_onclick(object sender, EventArgs e)

  {

    // Move the position of the list manager

    m_lm.Position -= 1;

  }

}







---





using System;

using System.Windows.Forms;

using System.Data;

using System.Data.OleDb;



public class MyForm : Form

{

  public static void Main(  )

  {

    Application.Run(new MyForm(  ));

  }



  private Button m_btn1;

  private TextBox m_txt1;

  private DataGrid m_dataGrid1;



  public MyForm(  )

  {

    Text = "Hello World";



    m_txt1 = new TextBox(  );

    m_txt1.Text = "select * from authors";

    m_txt1.Dock = DockStyle.Top;

    this.Controls.Add(m_txt1);



    m_btn1 = new Button(  );     

    m_btn1.Text = "Retrieve Data";

    m_btn1.Dock = DockStyle.Top;

    m_btn1.Click += new EventHandler(btn1_onclick);

    this.Controls.Add(m_btn1);



    m_dataGrid1 = new DataGrid(  );

    m_dataGrid1.Dock = DockStyle.Fill;

    this.Controls.Add(m_dataGrid1);



    this.AcceptButton = m_btn1;

  }



  protected void btn1_onclick(object sender, EventArgs e)

  {

    try {

      DataSet ds = new DataSet(  );

      string oConnStr = 

        "provider=sqloledb;server=(local);database=pubs;uid=sa;pwd=;";

      OleDbDataAdapter oDA = 

        new OleDbDataAdapter(m_txt1.Text, oConnStr);

      oDA.Fill(ds, "tbl");

      

      /* You can specify the table directly like this

       *

       *    m_dataGrid1.DataSource = ds.Tables["tbl"];

       *

       * or specify the datasource and the table separately 

       * like this:

       */

      m_dataGrid1.DataSource = ds;

      m_dataGrid1.DataMember = "tbl";



    } catch(Exception ex) {

      Text = "An error has occured. " + ex.ToString(  );

    }

  }

}





---





using System;

using System.Windows.Forms;



public class MdiMainForm : Form

{

  public MdiMainForm(  )

  {

    this.Text = "MDI App for Text and Images";

    // This is the MDI container

    this.IsMdiContainer = true;

  }

  public static void Main(string[] args) 

  {

    Application.Run(new MdiMainForm(  ));

  }

}





---





using System;

using System.Windows.Forms;



public class MdiMainForm : Form

{

  // Menu Items under File Menu

  private MenuItem mnuOpen, mnuClose, mnuExit;

  // Menu Items under the Window Menu

  private MenuItem mnuCascade, mnuTileHorz, mnuTileVert,

                   mnuSeparator, mnuCloseAll, mnuListMDI;

  // The File and Window Menus

  private MenuItem mnuFile, mnuWindow;

  // The Main Menu

  private MainMenu mnuMain;



  public MdiMainForm(  )

  {

    this.Text = "MDI App for Text and Images";



    // File Menu Item

    mnuFile = new MenuItem(  );

    mnuFile.Text = "&File";

    mnuFile.MergeOrder = 0;

    // Window Menu Item

    mnuWindow = new MenuItem(  );

    mnuWindow.MergeOrder = 2;

    mnuWindow.Text = "&Window";



    // Main Menu contains File and Window

    mnuMain = new MainMenu(  );

    mnuMain.MenuItems.AddRange( 

        new MenuItem[2] {mnuFile, mnuWindow});



    // Assign the main menu of the form

    this.Menu = mnuMain;



    // Menu Items under File menu

    mnuOpen = new MenuItem(  );

    mnuOpen.Text = "Open";

    mnuOpen.Click += new EventHandler(this.OpenHandler);

    mnuClose = new MenuItem(  );

    mnuClose.Text = "Close";

    mnuClose.Click += new EventHandler(this.CloseHandler);

    mnuExit = new MenuItem(  );

    mnuExit.Text = "Exit";

    mnuExit.Click += new EventHandler(this.ExitHandler);

    mnuFile.MenuItems.AddRange(

        new MenuItem[3] {mnuOpen, mnuClose, mnuExit});



    // Menu Items under Window menu

    mnuCascade = new MenuItem(  );

    mnuCascade.Text = "Cascade";

    mnuCascade.Click += new EventHandler(this.CascadeHandler);

    mnuTileHorz = new MenuItem(  );

    mnuTileHorz.Text = "Tile Horizontal";

    mnuTileHorz.Click += new EventHandler(this.TileHorzHandler);

    mnuTileVert = new MenuItem(  );

    mnuTileVert.Text = "Tile Vertical";

    mnuTileVert.Click += new EventHandler(this.TileVertHandler);

    mnuSeparator = new MenuItem(  );

    mnuSeparator.Text = "-";

    mnuCloseAll = new MenuItem(  );

    mnuCloseAll.Text = "Close All";

    mnuCloseAll.Click += new EventHandler(this.CloseAllHandler);

    mnuListMDI = new MenuItem(  );

    mnuListMDI.Text = "Windows...";

    mnuListMDI.MdiList = true;



    mnuWindow.MenuItems.AddRange(

        new MenuItem[6] {mnuCascade, mnuTileHorz, mnuTileVert,

                         mnuSeparator, mnuCloseAll, mnuListMDI});



    // This is the MDI container

    this.IsMdiContainer = true;

  }

  public static void Main(string[] args) 

  {

    Application.Run(new MdiMainForm(  ));

  }





---





protected void OpenHandler(object sender, EventArgs e)

{

  //MessageBox.Show("Open clicked");

  OpenFileDialog openFileDlg = new OpenFileDialog(  );

  if(openFileDlg.ShowDialog(  ) == DialogResult.OK)

  {

    try

    {

      String sFN = openFileDlg.FileName;

      String sExt = sFN.Substring(sFN.LastIndexOf("."));

      sExt = sExt.ToUpper(  );

      //MessageBox.Show(sFN + " " + sExt);

      if(sExt == ".BMP" || sExt == ".JPG" || sExt == ".GIF")

      {

        ImageForm imgForm = new ImageForm(  );

        imgForm.SetImageName(sFN);

        imgForm.MdiParent = this;

        imgForm.Show(  );

      }

      else if(sExt == ".TXT" || sExt == ".VB" || sExt == ".CS")

      {

        TextForm txtForm = new TextForm(  );

        txtForm.SetTextFile(sFN);

        txtForm.MdiParent = this;

        txtForm.Show(  );

      }

      else

      {

        MessageBox.Show("File not supported.");

      }

    }

    catch(Exception ex)

    {

      MessageBox.Show ("Error: " + ex.ToString(  ));

    }

  }

}



protected void CloseHandler(object sender, EventArgs e)

{

   if(this.ActiveMdiChild != null)

  {

    this.ActiveMdiChild.Close(  );

  }

}



protected void ExitHandler(object sender, EventArgs e)

{

  this.Close(  );

}



protected void CascadeHandler(object sender, EventArgs e)

{

  this.LayoutMdi(MdiLayout.Cascade);

}



protected void TileHorzHandler(object sender, EventArgs e)

{

  this.LayoutMdi(MdiLayout.TileHorizontal);

}



protected void TileVertHandler(object sender, EventArgs e)

{

  this.LayoutMdi(MdiLayout.TileVertical);

}



protected void CloseAllHandler(object sender, EventArgs e)

{

  int iLength = MdiChildren.Length;

  for(int i=0; i<iLength; i++)

  {

    MdiChildren[0].Dispose(  );

  }

}





---





using System;

using System.Drawing;

using System.Windows.Forms;



public class ImageForm : System.Windows.Forms.Form

{

  private MenuItem mnuImageItem;

  private MenuItem mnuImage;

  private MainMenu mnuMain;



  private Bitmap m_bmp;



  public ImageForm(  )

  {



    mnuImageItem = new MenuItem(  );

    mnuImageItem.Text = "Image Manipulation";

    mnuImageItem.Click += new EventHandler(this.HandleImageItem);



    mnuImage = new MenuItem(  );

    mnuImage.Text = "&Image";

    mnuImage.MergeOrder = 1;    // merge after File but before Window

    mnuImage.MenuItems.AddRange(new MenuItem[1] {mnuImageItem});



    mnuMain = new MainMenu(  );

    mnuMain.MenuItems.AddRange( new MenuItem[1] {mnuImage});

    this.Menu = mnuMain;

  }



  public void SetImageName(String sImageName)

  {

    try

    {

      m_bmp = new Bitmap(sImageName);

      Invalidate(  );

      this.Text = "IMAGE: " + sImageName;

    }

    catch(Exception ex)

    {

      MessageBox.Show ("Error: " + ex.ToString(  ));

    }

  }



  protected override void OnPaint(PaintEventArgs e)

  {

    if(m_bmp != null)

    {

      Graphics g = e.Graphics;

      g.DrawImage(m_bmp, 0, 0, m_bmp.Width, m_bmp.Height);

    }

  }



  protected void HandleImageItem(object sender, EventArgs e)

  {

    MessageBox.Show("Handling the image.");

  }

}





---





using System;

using System.Windows.Forms;

using System.IO;



public class TextForm : Form

{

  private MenuItem mnuTextItem;

  private MenuItem mnuText;

  private MainMenu mnuMain;



  private TextBox textBox1;



  public TextForm(  )

  {

    mnuTextItem = new MenuItem(  );

    mnuTextItem.Text = "Text Manipulation";

    mnuTextItem.Click += new EventHandler(this.HandleTextItem);



    mnuText = new MenuItem(  );

    mnuText.Text = "&Text";

    mnuText.MergeOrder = 1;    // merge after File but before Window

    mnuText.MenuItems.AddRange(new MenuItem[1] {mnuTextItem});



    mnuMain = new MainMenu(  );

    mnuMain.MenuItems.AddRange(new MenuItem[1] {mnuText});

    this.Menu = mnuMain;



    textBox1 = new TextBox(  );

    textBox1.Multiline = true;

    textBox1.Dock = System.Windows.Forms.DockStyle.Fill;

    this.Controls.Add (this.textBox1);

  }



  public void SetTextFile(String sFileName)

  {

    StreamReader reader = File.OpenText(sFileName);

    textBox1.Text = reader.ReadToEnd(  );

    reader.Close(  );

    textBox1.SelectionLength = 0;

    this.Text = "TEXT: " + sFileName;

  }



  protected void HandleTextItem(object sender, EventArgs e)

  {

    MessageBox.Show("Handling the text file.");

  }



}





---
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NET Framework Essentials

Preface

A condensed introduction to the Microsoft .NET Framework, this book aims to help
programmers make the transition from traditional Windows programming into the world of .NET
programming. The Microsoft .NET Framework includes the Common Language Runtime (CLR)
and a set of base classes that radically simplify the development of large-scale applications and
services. This book examines the CLR in detail, so that you can put its new features to good use.
The book also illustrates how language integration really works and guides you through
component and enterprise development using the .NET Framework. In addition, it introduces
you to four key .NET technologies: Data (ADO.NET) and XML, Web Services, Web Forms
(ASP.NET), and Windows Forms.

We used Beta 2 of the NET SDK to prepare this manuscript and to develop all the examples and
figures in this book. While we have done our best to ensure that the technical content of this
book is up-to-date, it is possible that some items have changed slightly from the time of writing.
By the time this book gets to you, there may be a newer release. Also, check
http://msdn.microsoft.com/net, http://www.gotdotnet.com, and the O’Reilly web page for this
book, http://www.oreilly.com/catalog/dotnetfrmess/, regularly.

Audience

While this book is for any person interested in learning about the Microsoft .NET Framework, it
targets seasoned developers with experience in building Windows applications with Visual
Studio 6 and the Visual Basic and Visual C++ languages. Java™ and C/C++ developers will also
be well prepared for the material presented here. To gain the most from this book, you should
have experience in object-oriented, component, enterprise, and web application development.
COM programming experience is a plus.

About This Book

Based on a short course that Thuan has delivered to numerous companies since August 2000,
this book is designed so that each chapter builds on knowledge from the previous one for those
unfamiliar with each technology. To give you a heads-up, here are brief summaries for the
chapters and appendixes covered in this book.

Chapter 1 takes a brief look at Microsoft .NET and the Microsoft .NET Platform. It then
describes the .NET Framework design goals and introduces you to the components of the NET
Framework.

Chapter 2 lifts the hood and peers into the CLR. This chapter surveys the rich runtime, as well as
other features, of the CLR.

Chapter 3 introduces you to .NET programming. You’ll examine a simple program that uses
object-oriented and component-based concepts in four different languages: Managed C++,

VB.NET, C#, and IL. You’ll also experience the benefits of language integration.

Chapter 4 demonstrates the simplicity of component and enterprise development in .NET.
Besides seeing component-deployment features, you’ll also examine complete programs that
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take advantage of transaction, object pooling, role-base security, and message queuing—all in
one chapter.

Chapter 5 describes the architecture of ADO.NET and its benefits. Besides being disconnected to
promote scalability, the ADO.NET dataset is also tightly integrated with XML to enhance
interoperability. This chapter introduces you to the .NET data-access objects, as well as the XML
namespace.

Chapter 6 describes the next generation of software components, ones that can be accessed
through the Internet. In this chapter, we discuss the protocols that support Web Services, as well
as how to publish and discover them. You will see how XML, used in conjunction with HTTP,
breaks the proprietary nature of current component-oriented software development and enables
greater interoperability.

Chapter 7 introduces you to ASP.NET, which now supports object-oriented and event-driven
programming, as opposed to conventional ASP development. In this chapter, Web Forms and
server controls take the center stage. In addition, we examine how to build custom server
controls, perform data binding to various .NET controls, and survey state management features
in ASP.NET.

Chapter 8 takes conventional form-based programming a step into the future with the classes in
the System.Windows.Forms namespace. Similar to Win32-based applications, Windows Forms
are best used for to build so-called rich or "fat" clients; however, with the new zero-effort
installation procedure of .NET and the advent of Web Services, Windows Forms are appropriate
for a host of applications.

Appendix A contains a list of links to web sites with information regarding languages that targets
the CLR, including some burgeoning open source projects.

Appendix B contains a list of commonly used acronyms that are used in .NET literature and
presentations.

Appendix C contains several lists of commonly used datatypes in .NET. This appendix also
illustrates the use of several of its collection classes.

Appendix D surveys the important tools that the NET SDK provides to ease the tasks of .NET
development.

Now that you know what this book is about, we should explain what this book is not about. This
book does not focus on the marketing aspects of .NET or on other components of the NET
Platforms, including .NET Enterprise Servers, .NET Building Block Services, or NET Operating
Systems. Likewise, we do not cover the recently announced HailStorm service or the work
Microsoft is doing to make the .NET Framework available on a host of devices.

Assumptions This Book Makes
This book assumes that you are a Windows and web application developer fluent in object-
oriented and component-based programming. It also assumes that you have some basic

knowledge of XML. While COM is not a crucial prerequisite, if you have COM programming
experience, you will appreciate this book and the .NET Framework all the more.
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Conventions Used in This Book
We use the following font conventions in this book:
Italic is used for:

e Pathnames, filenames, and program names
e Internet addresses, such as domain names and URLs
e New terms where they are defined

Constant width 1S used for:

o Command lines and options that should be typed verbatim

o Direct quotes and specific method names from code examples, as well as specific values
for attributes and settings within code

e XML element tags

Constant width bold is used for:

o User input in code that should be typed verbatim
e [Items in code to which we’d like to draw the reader’s attention

Constant width italic is used for replaceable items in code, which should be replaced with
the appropriate terms.

. + .
In code syntax examples, we occasionally use [value] to represent one or more instances of a
* .
value and [value] to mean zero or more instances of a value.

How to Contact Us

We have tested and verified the information in this book to the best of our ability, but you may
find that features have changed (or even that we have made mistakes!). Please let us know about
any errors you find, as well as your suggestions for future editions, by writing to:

O’Reilly & Associates, Inc.

101 Morris Street

Sebastopol, CA 95472

(800) 998-9938 (in the U.S. or Canada)
(707) 829-0515 (international/local)
(707) 829-0104 (FAX)

You can also send us messages electronically. To be put on the mailing list or request a catalog,
send email to:

info@oreilly.com

To ask technical questions or comment on the book, send email to:

bookquestions@oreilly.com

We have a web site for the book, where we’ll list examples, errata, and any plans for future
editions. You can access this page at:
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http://www.oreilly.com/catalog/dotnetfrmess/

For more information about this book and others, see the O’Reilly web site:

http://www.oreilly.com

For more information on .NET in general, visit the O’Reilly .NET Center at
http://dotnet.oreilly.com/ and the .NET DevCenter at http://www.oreillynet.com/dotnet/.
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Chapter 1. .NET Overview

Microsoft announced the .NET intitiative in July 2000. The .NET platform is a new development
framework with a new programming interface to Windows services and APIs, integrating a
number of technologies that emerged from Microsoft during the late 1990s. Incorporated into
NET are COM+ component services; the ASP web development framework; a commitment to
XML and object-oriented design; support for new web services protocols such as SOAP, WSDL,
and UDDI; and a focus on the Internet.
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The platform consists of four separate product groups:
Development tools

A set of languages, including C# and VB.NET; a set of development tools, including
Visual Studio.NET; a comprehensive class library for building web services and web and
Windows applications; as well as the Common Language Runtime to execute objects
built within this framework.

Specialized servers

A set of NET Enterprise Servers, formerly known as SQL Server 2000, Exchange 2000,
BizTalk 2000, and so on, that provide specialized functionality for relational data storage,
email, and B2B commerce.

Web services
An offering of commercial web services, recently announced as project HailStorm; for a
fee, developers can use these services in building applications that require knowledge of
user identity.

Devices

New .NET-enabled non-PC devices, from cell phones to game boxes.

Microsoft is devoting considerable resources to the development and success of .NET and
related technologies: their bets are on .NET as the next big thing in computing.

1.1 Microsoft .NET

Microsoft has spent the last three years behind closed doors creating Microsoft .NET, which was
publicly launched at PDC 2000 in Orlando, Florida. While the main strategy of .NET is to enable
software as a service, .NET is much more than that. Aside from embracing the Web, Microsoft
.NET acknowledges and responds to the following trends within the software industry today:

Distributed computing

Simplifies the development of robust client/server applications. Current distributed
technologies require high vendor-affinity and lack interoperation with the Web.
Microsoft .NET provides a remoting architecture that exploits open Internet standards,
including the Hypertext Transfer Protocol (HTTP), Extensible Markup Language (XML),
and Simple Object Access Protocol (SOAP).

Componentization
Simplifies the integration of software components developed by different vendors. The
Component Object Model (COM) has brought reality to software plug-and-play, but
COM component development and deployment are too complex. Microsoft .NET

provides a simpler way to build and deploy components.

Enterprise services
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Allow the development of scalable, enterprise applications without writing code to
manage transaction, security, or pooling. Microsoft .NET continues to support enterprise
services, since these services have greatly reduced development time and effort for
building large-scale applications.

Web paradigm shifts

Represents changes in web technologies to simplify the development of web applications.
Over the last few years, web application development has shifted from connectivity
(TCP/IP), to presentation (HTML), to programmability (XML and SOAP). A key goal of
Microsoft .NET is to enable software to be sold and distributed as a service.

Maturity factors

Represents lessons that the software industry has learned from developing large-scale
enterprise and web applications. A commercial web application must support
interoperability, scalability, availability, and manageability. Microsoft .NET facilitates all
these goals.

Although these are the main concepts that Microsoft .NET incorporates, what's more notable is
that Microsoft .NET uses open Internet standards (HTTP, XML, and SOAP) at its core to
transmit an object from one machine to another across the Internet. In fact, there is bidirectional
mapping between XML and objects in .NET. For example, a class can be expressed as an XML
Schema Definition (XSD); an object can be converted to and from an XML buffer; a method can
be specified using an XML format called Web Services Description Language (WSDL); and an
invocation (method call) can be expressed using an XML format called SOAP.

1.2 The .NET Platform

The Microsoft .NET Platform consists of five main components, as shown in Figure 1-1. At the
lowest layer lies the operating system (OS), which can be one of a variety of Windows
platforms, including Windows XP, Windows 2000, Windows Me, and Windows CE. As part of
the .NET strategy, Microsoft has promised to deliver more .NET device software to facilitate a
new generation of smart devices.

On top of the operating system is a series of .NET Enterprise Server products that simplify and
shorten the time required to develop and manage large-scale business systems. These server
products include Application Center 2000, BizTalk Server 2000, Commerce Server 2000,
Exchange Server 2000, Host Integration Server 2000, Internet Security and Acceleration Server
2000, and SQL Server 2000.

Since Web Services are highly reusable across the Web, Microsoft plans to provide a number of
building-block services that applications developers can use, for a fee. An example of building-
block service is Microsoft Passport, which allows you to use a single username and password at
all web sites that support Passport authentication. On March 19, 2001, Microsoft announced
another set of Web Services with the codename HailStorm. This product encompasses a set of
building-block services that support personalization, centered entirely on consistent user
experiences. Microsoft plans to add newer services, such as calendar, directory, and search
services. Third-party vendors are also creating new Web Services of their own.

Figure 1-1. The Microsoft .NET platform
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Viswal Studio.NET

MET Enterprise
Servers

.NET Building
NET Framewaork Block Services

Operating system on servers, desktops, and devices

At the top layer of the .NET architecture is a brand new development tool called Visual
Studio.NET (VS.NET), which makes possible the rapid development of Web Services and other
applications. A successor of Microsoft Visual Studio 6.0, VS.NET is an Integrated Development
Environment (IDE) that supports four different languages and features such as cross-language
debugging and the XML Schema Editor.

And at the center of .NET is the Microsoft NET Framework—the main focus of this book. The
NET Framework is a new development and runtime infrastructure that will change the
development of business applications on the Windows platform. It includes the Common
Language Runtime (CLR) and a common framework of classes that can be used by all .NET
languages.

1.3 .NET Framework Design Goals

Inherent within the Microsoft .NET Framework are many design goals that are practical yet
extremely ambitious. In this section, we discuss the main design goals of the Microsoft .NET
Framework, including better support for components, language integration, application
interoperation across cyberspace, simple development and deployment, better reliability, and
greater security.

1.3.1 Component Infrastructure

Prior to the existence of COM technology, Microsoft developers had no simple way to integrate
binary libraries without referring to or altering their source code. With the advent of COM,
programmers were able to integrate binary components into their applications, similar to the way
we plug-and-play hardware components into our desktop PCs. Although COM was great, the
grungy details of COM gave developers and administrators many headaches.

While COM permits you to integrate binary components developed using any language, it does
require you to obey the COM identity, lifetime, and binary layout rules. You must also write the
plumbing code that is required to create a COM component, such as DIIGetClassObject,
CoRegisterClassObject, and others.

Realizing that all of these requirements result in frequent rewrites of similar code, .NET sets out
to remove all of them. In the NET world, all classes are ready to be reused at the binary level.
You don't have to write extra plumbing code to support componentization in the .NET
Framework. You simply write a .NET class, which then becomes a part of an assembly (to be
discussed in Chapter 2), and it will support plug-and-play.

11 COM still plays a role in the NET Framework. In fact, if you use dumpbin.exe to dump a Portable Executable (PE) file created by the compilers
available in the prerelease or Beta | version of the NET SDK, you will see some COM residues, specifically a mention of something called the

COM+Header. See Section 2.2.4 for more information.

In addition to providing such a framework to make development easier, .NET also removes the
pain of developing COM components. Specifically, .NET removes the use of the registry for
component registration and eliminates the requirements for extraneous plumbing code found in
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all COM components, including code to support [Unknown, class factories, component lifetime,
registration, dynamic binding, and others.

- "Component" is a nasty word because one person may use it to refer to an
o object and another may use it to refer to a binary module. To be consistent,
42 this book uses the term "COM component" (or simply "component") to

refer to a binary module, such as a DLL or an EXE.

1.3.2 Language Integration

COM supports language independence, which means that you can develop a COM component in
any language you want. As long as your component meets all the rules spelled out in the COM
specification, it can be instantiated and used by your applications. While this supports binary
reuse, it doesn't support language integration. In other words, you can't reuse the code in the
COM components written by someone else; you can't extend a class hosted in the COM
component; you can't catch exceptions thrown by code in the COM component; and so forth.

Microsoft .NET supports not only language independence, but also language integration. This
means that you can inherit from classes, catch exceptions, and take advantage of polymorphism
across different languages. The .NET Framework makes this possible with a specification called
the Common Type System (CTS), which all .NET components must support. For example,
everything in .NET is an object of a specific class that derives from the root class called
System.Object. The CTS supports the general concepts of classes, interfaces, delegates (which
support callbacks), reference types, and value types. The .NET base classes provide most of the
base system types, such as ones that support integer, string, and file manipulation. Because every
language compiler must meet a minimum set of rules stipulated by the Common Language
Specification (CLS) and generate code to conform to the CTS, different NET languages can
intermingle with one another. We will examine the CTS and CLS in Chapter 2.

1.3.3 Internet Interoperation

COM supports distributed computing through its Distributed COM (DCOM) wire protocol. A
problem with DCOM is that it embeds the host TCP/IP address inside the Network Data
Representation (NDR) buffer, such that it will not work through firewalls and Network Address
Translation (NAT) software. In addition, the DCOM dynamic activation, protocol negotiation,
and garbage-collection facilities are proprietary, complex, and expensive. The solution is an
open, simple, and lightweight protocol for distributed computing. The .NET Framework uses the
new industry-supported SOAP protocol, which is based on the widely accepted XML and HTTP
standards.

1.3.4 Simple Development

If you have developed software for the Windows platforms since their appearance, you have seen
everything from the Windows APIs to the Microsoft Foundation Classes (MFC), the Active
Template Library (ATL), the system COM interfaces, and the countless other environments,
such as Visual Interdev, Visual Basic, JScript, and other scripting languages. Each time you set
out to develop something in a different compiler, you had to learn a new API or a class library,
because there is no consistency or commonality among these different libraries or interfaces.

The .NET solution provides a set of framework classes and lets every language use it. Such a
framework removes the need for learning a new API each time you switch languages. Put
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differently, it's certainly easier to go through ten methods of a particular class than to go through
a thousand API functions.

1.3.5 Simple Deployment

Imagine this scenario: your Windows application, which uses three shared DLLs, works just fine
for months, but stops working one day after you've installed another software package that
overwrites the first DLL, does nothing to the second DLL, and adds an additional copy of the
third DLL into a different directory. If you have ever encountered such a brutal—yet entirely
possible—problem, you have entered DLL Hell. And if you ask a group of seasoned developers
whether they have experienced DLL Hell, they will grimace at you in disgust, not because of the
question you've posed, but because they have indeed experienced the pain and suffering.

To avoid DLL Hell on Windows 2000 (at least for system DLLs), Windows 2000 stores system
DLLs in a cache. If you install an application that overwrites system DLLs, Windows 2000 will
overwrite the added system DLLs with the original versions from the cache.

Microsoft .NET further diminishes DLL Hell. In the .NET environment, your executable will use
the shared DLL with which it was built. This is guaranteed, because a shared DLL must be
registered against something similar to the Windows 2000 cache, called the Global Assembly
Cache (GAC). In addition to this requirement, a shared DLL must have a unique hash value,
public key, locale, and version number. Once you've met these requirements and registered your
shared DLL in the GAC, its physical filename is no longer important. In other words, if you have
two versions of a DLL that are both called MyDIl.dll, both of them can live and execute on the
same system without causing DLL Hell. Again, this is possible because the executable that uses
one of these DLLs is tightly bound to the DLL during compilation.

In addition to eradicating DLL Hell, .NET also removes the need for component-related registry
settings. A COM developer will tell you that half the challenge of learning COM is
understanding the COM-specific registry entries for which the developer is responsible.
Microsoft .NET stores all references and dependencies of .NET assemblies within a special
section called a manifest (see Chapter 2). In addition, assemblies can be either private or shared.
Private assemblies are found using logical paths or XML-based application configuration files,
and public assemblies are registered in the GAC; in both cases the system will find your
dependencies at runtime. If they are missing, you get an exception telling you exactly what
happened.

Finally, .NET brings back the concept of zero-impact installation and removal. This concept is
the opposite of what you have to deal with in the world of COM. To set up a COM application,
you have to register all your components after you have copied them over to your machine. If
you fail to perform this step correctly, nothing will work and you'll pull your hair out. Likewise,
to uninstall the application, you should unregister your components (to remove the registry
entries) prior to deleting your files. Again, if you fail to perform this step correctly, you will
leave remnants in the registry that will be forever extant.

Unlike COM, but like DOS, to set up an application in .NET, you simply xcopy your files from
one directory on a CD to another directory on your machine, and the application will run
automatically.® Similarly, you can just delete the directory to uninstall the application from your
machine.

2 This is true for private assemblies, but not for shared assemblies. See Chapter 4 for more details.
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1.3.6 Reliability

There are many programming languages and platforms in the commercial software industry, but
few of them attempt to provide both a reliable language and a robust runtime or infrastructure.
The most successful language that we have seen in the commercial software industry is the
Java™ language and the Java Virtual Machine™, which have brought the software-development
community much satisfaction. Microsoft is positioning .NET as the next big thing.

Microsoft .NET requires type safety. Unlike C++, every class in .NET is derived from the
mother of all classes, Object, which supports runtime type-identification features, content-
dumping features, and so on. The CLR must recognize and verify types before they can be
loaded and executed. This decreases the chances for rudimentary programming errors and
prevents buffer overruns, which can be a security weakness.

Traditional programming languages don't provide a common error- handling mechanism. C++
and Java support exception handling, but many others leave you in the dust, forcing to invent
your own error-handling facilities. Microsoft .NET supports exceptions in the CLR, providing a
consistent error-handling mechanism. Put another way: exceptions work across all .NET-
compatible languages.

When you program in C++, you must deallocate all heap-based objects that you have previously
allocated. If you fail to do this, the allocated resources on your system will never be reclaimed
even though they are no longer needed. And if this is a server application, it won't be robust
because the accumulation of unused resources in memory will eventually bring down the system.
Similar to Java, the .NET runtime tracks and garbage-collects all allocated objects that are no
longer needed.

1.3.7 Security

When developing applications in the old days of DOS, Microsoft developers cared little about
security because their applications ran on a single desktop with a single thread of execution. As
soon as developers started developing client and server applications, things got a bit
complicated: multiple users might then have accessed the servers, and sensitive data might be
exchanged between the client and the server. The problem became even more complex in the
web environment, since you could unknowingly download and execute malicious applets on
your machine.

To mitigate these problems, .NET provides a number of security features. Windows NT and
Windows 2000 protect resources using access-control lists and security identities, but don't
provide a security infrastructure to verify access to parts of an executable's code. Unlike
traditional security support whereby only access to the executable is protected, NET goes further
to protect access to specific parts of the executable code. For example, to take advantage of
declarative security checks, you can prefix your method implementations with security attributes
without having to write any code. To take advantage of imperative security checks, you write the
code in your method to explicitly cause a security check. There are many other security facilities
that .NET provides in an attempt to make it harder to penetrate your applications and system.

1.4 .NET Framework

Now that you are familiar with the major goals of the NET Framework, let's briefly examine its
architecture. As you can see in Figure 1-2, the .NET Framework sits on top of the operating
system, which can be a few different flavors of Windows,* and consists of a number of
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components. (Each of these components is discussed in greater detail starting with Chapter 4, as
described in the Preface.) .NET is essentially a system application that runs on Windows.

B fact, the operating system can be—potentially—any flavor of Unix or other operating systems. This is possible due to the architecture of the CLR,
which is discussed in Chapter 2.

Figure 1-2. The .NET Framework
MET Framework .
Web Services Web Forms Windows Forms

Data and XML dasses
[ADO.NET SQL XSIT XPath, XML, ete.)

Framewark Bose Classes
' {10, string, met, security, thrending, text, reflection, collections, efe.)

Common Language Runtime
(debug, exception, type checking, T compllers)

Windows Platform

The most important component of the Framework is something called the CLR. If you are a Java
programmer, think of the CLR as the .NET equivalent of the Java Virtual Machine ( JVM). If
you don't know Java, think of the CLR as the heart and soul of the .NET architecture. At a high
level, the CLR activates objects, performs security checks on them, lays them out in memory,
executes them, and garbage-collects them.

Conceptually, the CLR and the JVM are similar in that they are both runtime infrastructures that
abstract the underlying platform differences. However, while the JVM currently supports just the
Java language, the CLR supports all languages that can be represented in the Common
Intermediate Language (CIL). The JVM executes bytecode, so it could technically support many
different languages, too. Unlike Java's bytecode, though, IL is never interpreted. Another
conceptual difference between the two infrastructures is that Java code runs on multiple
platforms with a JVM, whereas .NET code runs only on the Windows platforms with the CLR
(at the time of this writing). Microsoft has submitted the Common Language Infrastructure
(CLI), which is functional a subset of the CLR, to ECMA, so a third-party vendor could
theoretically implement a CLR for a platform other than Windows. For more information on
third-party vendors, see Appendix A.

In Figure 1-2, the layer on top of the CLR is a set of framework base classes. This set of classes
is similar to the set of classes in STL, MFC, ATL, or Java. These classes support rudimentary
input and output functionality, string manipulation, security management, network
communications, thread management, text management, reflection functionality, and collections
functionality, as well as other functions.

On top of the framework base classes is a set of classes that extend the base classes to support
data management and XML manipulation. The data classes support persistent data
management—data that is stored on backend databases. These classes include the Structured
Query Language (SQL) classes to let you manipulate persistent data stores through a standard
SQL interface. Similar to the SQL classes, the set of classes called ADO.NET allow you to
manipulate persistent data. Alongside of the data classes, the .NET Framework supports a
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number of classes to let you manipulate XML data, perform XML searching, and perform XML
translations.

Classes in three different technologies (including Web Services, Web Forms, and Windows
Forms) extend the framework base classes and the data and XML classes. Web Services include
a number of classes that support the development of lightweight distributed components, which
will work even in the face of firewalls and NAT software. These components support plug-and-
play across cyberspace, because Web Services employ standard HTTP and SOAP.

Web Forms include a number of classes that allow you to rapidly develop web Graphical User
Interface (GUI) applications. If you're currently developing web applications with Visual
Interdev, you can think of Web Forms as a facility that allows you to develop web GUIs using
the same drag-and-drop approach as if you were developing the GUIs in Visual Basic. Simply
drag and drop controls onto your Web Form, double-click on a control, and write the code to
respond to the associated event.

Windows Forms support a set of classes that allow you to develop native- Windows GUI
applications. You can think of these classes collectively as a much better version of MFC
because they support easier GUI development and provide a common, consistent interface that
can be used in all languages.

In the next chapter, we examine the internals of the CLR and how it supports and executes .NET
components, formally called assemblies in .NET.

Chapter 2. The Common Language Runtime

The most important component of the .NET Framework is the Common Language Runtime
(CLR). The CLR manages and executes code written in .NET languages and is the basis of the
NET architecture, similar to the Java Virtual Machine. The CLR activates objects, performs
security checks on them, lays them out in memory, executes them, and garbage-collects them.

In this chapter, we describe the CLR environment, executables (with examples in several
languages), metadata, assemblies, manifests, the CTS, and the CLS.

2.1 CLR Environment

The CLR is the underlying .NET infrastructure whose facilities cover all the goals that we
spelled out in Chapter 1. Unlike software libraries such as MFC or ATL, the CLR is built from a
clean slate. The CLR manages the execution of code in the .NET Framework.

- An assembly is the basic unit of deployment and versioning, consisting of a
s, manifest, a set of one or more modules, and an optional set of resources.

Figure 2-1 shows the two portions of the .NET environment, with the bottom portion
representing the CLR and the top portion representing the CLR executables or Portable
Executable (PE) files, which are .NET assemblies or units of deployment. The CLR is the
runtime engine that loads required classes, performs just-in-time compilation on needed
methods, enforces security checks, and accomplishes a bunch of other runtime functionalities.
The CLR executables shown in Figure 2-1 are either EXE or DLL files that consist mostly of
metadata and code.
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Figure 2-1. The CLR environment
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2.2 CLR Executables

Microsoft .NET executables are different from typical Windows executables in that they carry
not only code and data, but also metadata (see "Metadata" and "Intermediate Language" later in
this chapter). In this section, we start off with the code for several .NET applications, and then
discuss the .NET PE format.

2.2.1 Hello, World: Managed C++

Let's start off by examining a simple Hello, World application written in Managed C++, a
Microsoft .NET extension to the C++ language. Managed C++ includes a number of new .NET-
specific keywords that permit C++ programs to take advantage of .NET's new features, including
garbage collection. Here's the Managed C++ version of our program:

#using <mscorlib.dl1l>
using namespace System;

void main( )

{
Console::WriteLine (L"C++ Hello, World!");

}

As you can see, this is a simple C++ program with an additional directive, #using (shown in
bold). If you have worked with the Microsoft Visual C++ compiler support features for COM,
you may be familiar with the #import directive. While #import reverse-engineers type
information to generate wrapper classes for COM interfaces, #using makes accessible all types
from the specified DLL, similar to a #include directive in C or C++. However, unlike
#include, which imports C or C++ types, #using imports types for any .NET assembly, written
in any .NET language.

The one and only statement within the main( ) method is self-explanatory—it means that we are
invoking a static or class-level method, WriteLine( ), on the console class. The T that prefixes
the literal string tells the C++ compiler to convert the literal into a Unicode string. You may have
already guessed that the Console class is a type hosted by mscorlib.dll, and it takes one string
parameter.

One thing that you should also notice is that this code signals to the compiler that we're using the
types in the System namespace, as indicated by the using namespace statement. This allows us

to refer to Console instead of having to fully qualify this class as System::Console.

Given this simple program, enter the following on the command line to compile it, using the new
C++ command-line compiler, shipped with the NET SDK:

cl hello.cpp /CLR /link /entry:main
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The /cLr command-line option is extremely important, because it tells the C++ compiler to
generate a .NET PE file instead of a normal Windows PE file.

When this statement is executed, the C++ compiler generates an executable called kello.exe.
When you run 4ello.exe, the CLR loads, verifies, and executes it.

2.2.2 Hello, World: C#

Because .NET is serious about language integration, we'll illustrate this same program using
Microsoft's new C# language specially designed for .NET. Borrowing from Java and C++
syntax, C# is a simple and object-oriented language that Microsoft has used to write the bulk of
the .NET base classes and tools. If you are a Java (or C++) programmer, you should have no
problem understanding C# code. Here's Hello, World in C#:

using System;

class MainApp
{

public static void Main( )

{
Console.WriteLine ("C# Hello, World!");

}
}

C# is similar to Java in that it doesn't have the concept of a header file: class definitions and
implementations are stored in the same .cs file. Another similarity to Java is that Main( ) is a
public, static function of a particular class, as you can see from the code. This is different from
C++, where the main( ) method itself is a global function.

The using keyword here functions similar to using namespace in the previous example, in that
it signals to the C# compiler that we want to use types within the System namespace. Here's how
to compile this C# program:

csc hello.cs

In this command, csc is the C# compiler that comes with the NET SDK. Again, the result of
executing this command is an executable called /ello.exe, which you can execute like a normal
EXE but is managed by the CLR.

2.2.3 Hello, World: VB.NET

And since we're on a roll, here is the same program in Visual Basic.NET (VB.NET):

Imports System

Public Module modmain
Sub Main( )
Console.WriteLine ("VB Hello, World!")
End Sub
End Module

If you are a VB programmer, you may be in for a surprise. The syntax of the language has
changed quite a bit, but luckily these changes make the language mirror other object-oriented
languages, such as C# and C++. Look carefully at this code snippet, and you will see that you
can translate each line of code here into an equivalent in C#. Whereas C# uses the keywords
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using and class, VB.NET uses the keywords Import and Module, respectively. Here's how to
compile this program:

vbc /t:exe /out:Hello.exe Hello.vb

Microsoft now provides a command-line compiler, vbe, for VB.NET. The /t option specifies the
type of PE file to be created. In this case, since we have specified an EXE, hello.exe will be the
output of this command.

- In all three versions of this Hello, World program, the Console class and the
o WriteLine( ) method have remained constant. That is, no matter which
~ 42 language you're using, once you know how to do something in one
language, you can do it in all the other languages. This is an extreme
change from traditional Windows programming, in which if you know how
to write to a file in C++, you may not necessarily know how to do it for

VB, Java, or Cobol.

2.2.4 .NET Portable Executable File

A Windows executable, EXE or DLL, must conform to a file format called the PE file format,
which is a derivative of the Microsoft Common Object File Format (COFF). Both of these
formats are fully specified and publicly available. The Windows OS knows how to load and
execute DLLs and EXEs because it understands the format of a PE file. Given this, any compiler
that wants to generate Windows executables must obey the PE/COFF specification.

Standard Windows PE files are divided into two major sections. The first section includes the
PE/COFF headers that reference the contents within the PE file. In addition to the header section,
the PE file holds a number of native image sections, including the .data, .rdata, .rsrc, and
.text sections. These are the standard sections of a typical Windows executable, but Microsoft's
C/C++ compiler allows you to add your own custom sections into the PE file using a compiler
pragma statement. For example, you can create your own data section to hold encrypted data that
only you can read. Taking advantage of this ability, Microsoft has added a few new sections to
the normal PE file specifically to support the CLR's functionality. The CLR understands and
manages the new sections. For example, the CLR will read these sections and determine how to
load classes and execute your code at runtime.

As shown in Figure 2-2, the sections that Microsoft has added to the normal PE format are the
CLR header and the CLR data sections. While the CLR header stores information to indicate that

the PE file is a .NET executable, the CLR data section contains metadata and IL code, both of
which determine how the program will be executed.

Figure 2-2. The format of a NET PE file
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If you want to prove to yourself that a .NET executable contains both of these sections, use the
dumpbin.exe utility, which dumps the content of a Windows executable in readable text. For

example, running the following command on the command prompt:

dumpbin.exe hello.exe /all

generates the following data. For brevity, we have shown only the main elements that we want to

illustrate:

Microsoft (R) COFF/PE Dumper Version 7.00.9188
Copyright (C) 1992-2000 Microsoft Corporation.

Dump of file hello.exe

PE signature found

File Type: EXECUTABLE IMAGE

FILE HEADER VALUES [MS-DOS/COFF HEADERS]

14C machine (x86)
3 number of sections

OPTIONAL HEADER VALUES [PE HEADER]
10B magic # (PE32)

SECTION HEADER #1 [SECTION DATA]
Code
Execute Read

RAW DATA #1
clr Header:

Section contains the following imports:
mscoree.dll
402000 Import Address Table
402300 Import Name Table

0 _CorExeMain

All rights reserved.
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Looking at this text dump of a .NET PE file, you can see that a PE file starts off with the MS-
DOS and COFF headers, which all Windows programs must include. Following these headers,
you will find the PE header that supports Windows 32-bit programs. Immediately after the PE
header, you will find the first data section in the executable file. In a .NET PE file, this is the
section (SECTION HEADER #1 as shown here) that stores the CLR header and data. Notice that
it is marked as Code and Execute Read, telling the OS loader and the CLR that this section
includes code to be executed at runtime by the CLR.

In the CLR Header, you should note that there is an imported function called CorExeMain,
which is implemented by mscoree.dll, the core execution engine of the CLR.™ At the time of this
writing, Windows 98, 2000, and Me have an OS loader that knows how to load standard PE files.
To prevent massive changes to these operating systems and still allow .NET applications to run
on them, Microsoft has updated the OS loaders for all these platforms. The updated loaders know
how to check for the CLR header, and, if this header exists, it executes CorExeMain, thus not
only jumpstarting the CLR but also surrendering to it. You can then guess that your Main( )
function will eventually be called by the CLR.

M 'We invite to you run dumpbin.exe and view the exports of mscoree.dll at your convenience. You will find that there are also _CorDIIMain,
_CorClassMain, CorlmageUnloading, and other interesting exports. It's also interesting to note that this DLL is an in-process COM server, attesting that
NET is created using COM techniques.

Now that we've looked at the contents of the CLR header, let's examine the contents of the CLR
data, including metadata and code, which are arguably the most import elements in .NET.

2.3 Metadata

Metadata is machine-readable information about a resource, or "data about data." Such
information might include details on content, format, size, or other characteristics of a data
source. In .NET, metadata includes type definitions, version information, external assembly
references, and other standardized information.

In order for two components, systems, or objects to interoperate with one another, at least one
must know something about the other. In COM, this "something" is an interface specification,
which is implemented by a component provider and used by its consumers. The interface
specification contains method prototypes with full signatures, including the type definitions for
all parameters and return types.

Only C/C++ developers could readily modify or use Interface Definition Language (IDL) type
definitions—not VB or other developers, and more importantly, not tools or middleware. So
Microsoft had to invent something other than IDL that everyone could use. This something was
called a type library. In COM, type libraries allow a development environment or tool to read,
reverse engineer, and create wrapper classes that are most appropriate and convenient for the
target developer. Type libraries also allow runtime engines, such as the VB, COM, MTS, or
COM+ runtime, to inspect types at runtime and provide the necessary plumbing or intermediary
support for applications to use them. For example, type libraries support dynamic invocation and
allow the COM runtime to provide universal marshaling® for cross-context invocations.

21 In COM, universal marshaling is a common way to marshal all datatypes. A universal marshaler can be used to marshal all types, so you don't have to
provide your own proxy or stub code.

Type libraries are extremely rich in COM, but many developers criticize them for their lack of
standardization. The .NET team invented a new mechanism for capturing type information.
Instead of using the term "type library," we call such type information metadata in .NET.
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2.3.1 Type Libraries on Steroids

Just as type libraries are C++ header files on steroids, metadata is a type library on steroids. In
NET, metadata is a common mechanism or dialect that the .NET runtime, compilers, and tools
can all use. Microsoft .NET uses metadata to describe all types that are used and exposed by a
particular NET assembly. In this sense, metadata describes an assembly in detail, including
descriptions of its identity (a combination of an assembly name, version, culture, and public
key), the types that it references, the types that it exports, and the security requirements for
execution. Much richer than a type library, metadata includes descriptions of an assembly and
modules, classes, interfaces, methods, properties, fields, events, global methods, and so forth.

Metadata provides enough information for any runtime, tool, or program to find out literally
everything that is needed for component integration. Let's take a look at a short list of consumers
that make intelligent use of metadata in .NET, just to prove that metadata is indeed like type
libraries on steroids:

CLR

The CLR uses metadata for verification, security enforcement, cross-context marshaling,
memory layout, and execution. The CLR relies heavily on metadata to support these
runtime features, which we will cover in a moment.

Class loader

A component of the CLR, the class loader uses metadata to find and load .NET classes.
This is because metadata records detailed information for a specific class and where the
class is located, may it be in the same assembly, within or outside of a specific
namespace, or in a dependent assembly somewhere on the network.

Just-in-Time ( JIT) compilers

JIT compilers use metadata to compile Microsoft Intermediate Language (IL) code. IL is
an intermediate representation that contributes significantly to language-integration
support, but it is not VB code or bytecode, which must be interpreted. .NET JIT compiles
IL into native code prior to execution, and it does this using metadata.

Tools

Tools use metadata to support integration. For example, development tools can use
metadata to generate callable wrappers that allow .NET and COM components to
intermingle. Tools such as debuggers, profilers, and object browsers can use metadata to
provide richer development support. One example of this is the IntelliSense features that
Microsoft Visual Studio.NET supports. As soon as you have typed an object and a dot,
the tool displays a list of methods and properties from which you can choose. This way,
you don't have to search header files or documentation to obtain the exact method or
property names and calling syntax.

Like the CLR, any application, tool, or utility that can read metadata from a .NET assembly can
make use of that assembly. You can use the reflection classes in the Microsoft .NET Framework
to inspect a .NET PE file and know everything about the datatypes that the assembly uses and
exposes. The CLR uses the same set of reflection classes to inspect and provide runtime features,
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including memory management, security management, type checking, debugging, remoting, and
SO on.

Metadata ensures language interoperability, an essential element to .NET, since all languages
must use the same types in order to generate a valid .NET PE file. The .NET runtime cannot
support features such as memory management, security management, memory layout, type
checking, debugging, and so on without the richness of metadata. Therefore, metadata is an

extremely important part of .NET—so important that we can safely say that there would be no
NET without metadata.

2.3.2 Examining Metadata
At this point, we introduce an important .NET tool, the IL disassembler (ildasm.exe), which
allows you to view both the metadata and IL code within a given .NET PE file. For example, if

you execute ildasm.exe and open the hello.exe .NET PE file that you built earlier in this chapter,
you will see something similar to Figure 2-3.

Figure 2-3. The ildasm.exe tool
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The ildasm.exe tool displays the metadata for your .NET PE file in a tree view, so that you can
easily drill down from the assembly, to the classes, to the methods, and so on. To get full details
on the contents of a .NET PE file, you can press Ctrl-D to dump the contents out into a text file.
Here's an example of an ildasm.exe dump, showing only the contents that are relevant to the
current discussion:

B3] The ildasm.exe tool also supports a command-line interface. You can execute ildasm.exe/h to view the command-line options. On a side note, if you
want to view exactly which types are defined and referenced, press Ctrl-M in the ildasm.exe GUI, and it will show you further details.

.assembly extern /*23000001*/ mscorlib

{

}

.assembly /*20000001*/ hello

{

}

.module hello.exe

// MVID: {F828835E-3705-4238-BCD7-637ACDD33B78}

.class /*02000002*/ private auto ansi MainApp
extends [mscorlib/* 23000001 */]System.Object/* 01000001 */
{
.method /*06000001*/ public hidebysig static
void Main( ) cil managed
{
} // end of method MainApp::Main

.method /*06000002*/ public hidebysig specialname rtspecialname

instance void .ctor( ) cil managed

{
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} // end of method MainApp::.ctor

} // end of class MainApp

As you can see, this dump fully describes the type information and dependencies in a .NET
assembly. While the first IL instruction, .assembly extern, tells us that this PE file references
(i.e., uses) an external assembly called mscorlib, the second IL instruction describes our
assembly, the one that is called he110. We will discuss the contents of the . assembly blocks
later, as these are collectively called a manifest. Below the manifest, you see an instruction that
tells us the module name, hello.exe, which has a globally unique identifier (GUID).

Next, you see a definition of a class in IL, starting with the .c1ass IL instruction. Notice that
this class, MainApp, derives from System.Object, the mother of all classes in .NET. Although
we didn't derive MainApp from System.Object when we wrote this class earlier in Managed
C++, C#, or VB.NET, the compiler automatically added this specification for us because
System.Object is the implicit parent of all classes that omit the specification of a base class.

Within this class, you see two methods. While the first method, Main ( ), is a static method that
we wrote earlier, the second method, .ctor ( ), is automatically generated. Main ( ) serves as
the main entry point for our application, and .ctor ( ) is the constructor that allows anyone to
instantiate MainApp.

As this example has illustrated, given a .NET PE file, we can examine all the metadata that is
embedded within a PE file. The important thing to keep in mind here is that we can do this
without the need for source code or header files. If we can do this, imagine the exciting features
that the CLR or a third-party tool can offer by simply making intelligent use of metadata. Of
course, everyone can now see your code, unless you use different techniques (e.g., encryption) to
protect your property rights.

2.3.3 Inspecting and Emitting Metadata

To load and inspect a .NET assembly to determine what types it supports, use a set of classes
provided by the .NET Framework. Unlike API functions, these classes encapsulate a number of
methods to give you an easy interface for inspecting and manipulating metadata. In .NET, these
classes are collectively called the Reflection API, which includes classes from the
System.Reflection and System.Reflection.Emit namespaces. The classes in the
System.Reflection namespace allow you to inspect metadata within a .NET assembly, as shown
in the following example:

using System;
using System.IO;
using System.Reflection;

public class Meta

{

public static int Main( )

{
// First load the assembly.

Assembly a = Assembly.LoadFrom("hello.exe");

// Get all the modules that the assembly supports.
Module[] m = a.GetModules( )

// Get all the types in the first module.
Typel[] types = m[0].GetTypes ( ) ;
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// Inspect the first type.
Type type = types[0];
Console.WriteLine ("Type [{0}] has these methods:", type.Name);

// Inspect the methods supported by this type.
MethodInfo[] mInfo = type.GetMethods( );
foreach ( MethodInfo mi in mInfo )

{

Console.WriteLine (" {O0}", mi);

}

return 0;
}
}

Looking at this simple C# program, you'll notice that we first tell the compiler that we want to
use the classes in the System.Reflection namespace because we want to inspect metadata. In
Main( ), we load the assembly by a physical name, /ello.exe, so be sure that you have this PE file
in the same directory when you run this program. Next, we ask the loaded assembly object for an
array of modules that it contains. From this array of modules, we pull off the array of types
supported by the module, and from this array of types, we then pull off the first type. For
hello.exe, the first and only type happens to be MainApp. Once we have obtained this type or
class, we loop through the list of its exposed methods. If you compile and execute this simple
program, you see the following result:

Type [MainApp] has these methods:
Int32 GetHashCode( )
Boolean Equals (System.Object)
System.String ToString( )
Void Main( )
System.Type GetType( )

Although we've written only the Main( ) function, our class actually supports four other methods,
as is clearly illustrated by this output. There's no magic here, because MainApp inherits these
method implementations from System.Object, which once again is the root of all classes in
NET.

As you can see, the System.Reflection classes allow you to inspect metadata, and they are really
easy to use. If you have used type library interfaces in COM before, you know that you can do
this in COM, but with much more effort. However, what you can't do with the COM type-library
interfaces is create a COM component at runtime—a missing feature in COM but an awesome
feature in .NET. By using the simple System.Reflection.Emit classes, you can write a simple
program to generate a .NET assembly dynamically at runtime. Given the existence of
System.Reflection.Emit, anyone can write a custom .NET compiler.

2.3.4 Interoperability Support

Because it provides a common format for specifying types, metadata allows different
components, tools, and runtimes to support interoperability. As demonstrated earlier, you can
inspect the metadata of any .NET assembly. By the same token, you can ask an object at runtime
for its type, methods, properties, events, and so on. Tools can do the same. The Microsoft NET
SDK ships four important tools that assist interoperability, including the .NET assembly
registration utility (RegAsm.exe), the type library exporter (t/bexp.exe), the type library importer
(tlbimp.exe), and the XML schema definition tool (xsd.exe).
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You can use the .NET assembly registration utility to register a .NET assembly into the registry
so that COM clients can make use of it. The type library exporter is a tool that generates a type
library file (.tlb ) when you pass it a .NET assembly. Once you have generated a type library
from a given .NET assembly, you can import the type library into VC++ or VB and use the NET
assembly in exactly the same way as if you were using a COM component. Simply put, the type
library exporter makes a .NET assembly look like a COM component. The following command-
line invocation generates a type library, called hello.tlb:

tlbexp.exe hello.exe

Microsoft also ships a counterpart to t/bexp.exe, the type library importer; its job is to make a
COM component appear as a .NET assembly. So if you are developing a .NET application and
want to make use of an older COM component, use the type library importer to convert the type
information found in the COM component into .NET equivalents. For example, you can generate
a .NET PE using the following command:

tlbimp.exe COMServer.tlb

Executing this command will generate a .NET assembly in the form of a DLL (e.g.,
COMServer.dll). You can reference this DLL like any other .NET assembly in your .NET code.
When your .NET code executes at runtime, all invocations of the methods or properties within
this DLL are directed to the original COM component.

- Be aware that the type library importer doesn't let you reimport a type
< . library that has been previously exported by the type library exporter. In
" 4 other words, if you try to use /bimp.exe on hello.tIb, which was generated

by tlbexp.exe, tlbimp.exe will barf at you.

Another impressive tool that ships with the NET SDK is the XML schema definition tool, which
allows you to convert an XML schema into a C# class, and vice versa. This XML schema:

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:book:car"
xmlns:t="urn:book:car">
<element name="car" type="t:CCar"/>
<complexType name="CCar">
<all>
<element name="vin" type="string"/>
<element name="make" type="string"/>
<element name="model" type="string"/>
<element name="year" type="int"/>
</all>
</complexType>
</schema>

represents a type called CCar. To convert this XML schema into a C# class definition, execute
the following:

xsd.exe /c car.xsd

The /c option tells the tool to generate a class from the given XSD file. If you execute this
command, you get car.cs as the output that contains the C# code for this type.
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The XML schema definition tool can also take a .NET assembly and generate an XML schema
definition (XSD) that represents the types within the .NET assembly. For example, if you
execute the following, you get an XSD file as output:

xsd.exe somefile.exe

Before we leave this topic, we want to remind you to try out these tools for yourself, because
they offer many impressive features that we won't cover in this introductory book.

2.4 Assemblies and Manifests

As we've just seen, types must expose their metadata to allow tools and programs to access them
and benefit from their services. Metadata for types alone is not enough. To simplify software
plug-and-play and configuration or installation of the component or software, we also need
metadata about the component that hosts the types. In this section, we talk about .NET
assemblies (deployable units) and manifests (the metadata that describes the assemblies).

2.4.1 Assemblies Versus Components

During the COM era, Microsoft documentation inconsistently used the term component to mean
a COM class or a COM module (DLLs or EXEs), often forcing readers or developers to consider
the context of the term each time they encountered it. In .NET, Microsoft has addressed this
confusion by introducing a new concept, assembly, which is a software component that supports
plug-and-play, much like a hardware component. Theoretically, a .NET assembly is
approximately equivalent to a COM module. In practice, an assembly can contain or refer to a
number of types and physical files (including bitmap files, .NET PE files, and so forth) that are
needed at runtime for successful execution. In addition to hosting IL code, an assembly is a basic
unit of versioning, deployment, security management, side-by-side execution, sharing, and reuse,
as we discuss next.

- To review: an assembly is a logical DLL or EXE, and a manifest is a
s, detailed description (metadata) of an assembly, including its version, what

= Iy

+  other assemblies it uses, and so on.

2.4.2 Unique Identities

Type uniqueness is important in RPC, COM, and .NET. Given the vast number of GUIDs in
COM (application, library, class, and interface identifiers), development and deployment can be
tedious because you must use these magic numbers in your code and elsewhere all the time. In
.NET, you refer to a specific type by its readable name and its namespace. Since a readable name
and its namespace are not enough to be globally unique, .NET guarantees uniqueness by using
unique public/private key pairs. Given this, all assemblies that are to be shared (and therefore
called shared assemblies ) by multiple applications must be built with a public/private key pair.
Public/private key pairs are used in public-key cryptography. Since public-key cryptography
uses asymmetric encryption, an assembly creator can sign an assembly with a private key, and
anyone can verify that digital signature using the assembly creator's public key.

To sign an assembly digitally, you must use a public/private key pair to build your assembly. At
build time, the compiler generates a hash of the assembly files, signs the hash with the private
key, and stores the resulting digital signature in a reserved section of the PE file. The public key
is also stored in the assembly.
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To verify the assembly's digital signature, the CLR uses the assembly's public key to decrypt the
assembly's digital signature, resulting in the original, calculated hash. In addition, the CLR uses
the information in the assembly's manifest to dynamically generate a hash. This hash value is
then compared with the original hash value. These values must match, or we must assume that
someone has tampered with the assembly.

Now that we know how to sign and verify an assembly in .NET, let's talk about how the CLR
ensures that a given application loads the trusted assembly with which it was built. When you or
someone else builds an application that uses a shared assembly, the application's assembly
manifest will include an 8-byte hash of the shared assembly's public key. When you run your
application, the CLR dynamically derives the 8-byte hash from the shared assembly's public key
and compare this value with the hash value stored in your application's assembly manifest. If
these values match, the CLR assumes that it has loaded the correct assembly for you.

'Y ou can use the .NET Strong (a.k.a., Shared) Name (sn.exe) utility to generate a new key pair for a shared assembly. Before you can share your
assembly, you must register it in the Global Assembly Cache, or GAC (see "Side-by-Side Execution" later in this chapter}—you can do this by using the

NET Global Assembly Cache Utility (gacutil.exe). The GAC is simply a directory called Assembly located under the Windows system (3windir%)
directory, which is typically WINNT if you're using Windows 2000.

2.4.3 IL Code

An assembly contains the IL code—see " Intermediate Language (IL)" later in this chapter—that
the CLR executes at runtime. The IL code typically uses types defined within the same assembly,
but it also may use or refer to types in other assemblies. While nothing special is required to take
advantage of the former, the assembly must define references to other assemblies to do the latter,
as we will see in a moment. There is one caveat: each assembly can have at most one entry point,
such as DIIMain( ), WinMain( ), or Main( ). You must follow this rule because when the CLR
loads an assembly, it searches for one of these entry points to start assembly execution.

2.4.4 Versioning
There are four types of assemblies in .NET:
Static assemblies

These are the .NET PE files that you create at compile time. You can create static
assemblies using your favorite compiler: csc, ¢/, or vbc.

Dynamic assemblies

These are PE-formatted, in-memory assemblies that you dynamically create at runtime
using the classes in the System.Reflection.Emit namespace.

Private assemblies
These are static assemblies used by a specific application.
Public or shared assemblies

These are static assemblies that must have a unique shared name and can be used by any
application.
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An application uses a private assembly by referring to the assembly using a static path or through
an XML-based application configuration file. While the CLR doesn't enforce versioning
policies—checking whether the correct version is used—for private assemblies, it ensures that an
application uses the correct shared assemblies with which the application was built. Thus, an
application uses a specific shared assembly by referring to the specific shared assembly, and the
CLR ensures that the correct version is loaded at runtime.

In .NET, an assembly is the smallest unit to which you can associate a version number; it has the
following format:

<major version>.<minor version>.<build number>.<revision>
2.4.5 Deployment

Since a client application's assembly manifest (to be discussed shortly) contains information on
external references—including where the external assembly lives and what version of the
assembly the application uses—you no longer have to use the registry to store activation and
marshaling hints as in COM. Using the version and security information recorded in your
application's manifest, the CLR will load the correct shared assembly for you. The CLR does
lazy loading of external assemblies and will retrieve them on demand when you use their types.
Because of this, you can create downloadable applications that are small, with many small
external assemblies. When a particular external assembly is needed, the runtime downloads it
automatically without involving registration or computer restarts.

2.4.6 Security

The concept of a user identity is common in all development and operating platforms, but the
concept of a code identity, in which even a piece of code has an identity, is new to the
commercial software industry. In .NET, an assembly itself has a code identity, which includes
information such as the assembly's shared name, version number, culture, and public key. Using
this concept, the CLR can verify whether an assembly is permitted to access system resources or
make calls to other assemblies.

To coincide with the concept of a code identity, the CLR supports the concept of code access. In
other words, the runtime determines the access to a specific assembly based on a set of
permissions. The CLR checks these permissions and determines whether to grant execution
requests at the assembly level. When you create an assembly, you can specify a set of
permissions that the client application must have in order to use your assembly. At runtime, if
the client application has code access to your assembly, it can make calls to your assembly's
objects—otherwise, it won't be able to use your assembly.

2.4.7 Side-by-Side Execution

We have said that an assembly is a unit of versioning and deployment, and we've talked briefly
about DLL Hell, something that NET intends to minimize. The CLR allows any versions of the
same shared DLL (shared assembly) to execute at the same time, on the same system, and even
in the same process. This concept is known as side-by-side execution. Microsoft NET
accomplishes side-by-side execution by using the versioning and deployment features that are
innate to all shared assemblies. This concept allows you to install any versions of the same
shared assembly on the same machine, without versioning conflicts or DLL Hell. The only
caveat is that your assemblies must be public or shared assemblies, meaning that you must
register them against the GAC using a tool such as the NET Global Assembly Cache Utility
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(gacutil.exe). Once you have registered different versions of the same shared assembly into the
GAC, the human-readable name of the assembly no longer matters—what's important is the
information provided by .NET's versioning and deployment features.

Recall that when you build an application that uses a particular shared assembly, the shared
assembly's version information is attached to your application's manifest. In addition, an 8-byte
hash of the shared assembly's public key is also attached to your application's manifest. Using
these two pieces of information, the CLR can find the exact shared assembly that your
application uses, and it will even verify that your 8-byte hash is indeed equivalent to that of the
shared assembly. Given that the CLR can identify and load the exact assembly, .NET should that
mean the end of DLL Hell is in sight.

2.4.8 Sharing and Reuse

When you want to share your assembly with the rest of the world, your assembly must have a
shared or strong name, and you must register it in the GAC. Likewise, if you want to use or
extend a particular class that is hosted by a particular shared assembly, you don't just import that
specific class, but you import the whole assembly into your application. Therefore, the whole
assembly is a unit of sharing.

Assemblies turn out to be an extremely important feature in .NET because they are an essential
part of the runtime. In .NET, an assembly encapsulates all types that are defined within the
assembly. For example, while two different assemblies, Personal and Company, can define and
expose the same type, Car, Car by itself has no meaning unless you qualify it as [Personal]Car or
[Company]Car. Given this, all types are scoped to their containing assembly, and for this reason,
the CLR cannot make use of a specific type unless the CLR knows the type's assembly. In fact, if
you don't have an assembly manifest, which describes the assembly, the CLR will not execute
your program.

2.4.9 Manifests: Assembly Metadata

An assembly manifest is metadata that describes everything about the assembly, including its
identity, a list of files belonging to the assembly, references to external assemblies, exported
types, exported resources, and permission requests. In short, it describes all the details that are
required for component plug-and-play. Since an assembly contains all these details, there's no
need for storing this type of information in the registry, as in the COM world.

In COM, when you use a particular COM class, you give the COM library a class identifier. The
COM library looks up in the registry to find the COM component that exposes that class, loads
the component, tells the component to give it an instance of that class, and returns a reference to
this instance. In .NET, instead of looking into the registry, the CLR peers right into the assembly
manifest, determines which external assembly is needed, loads the exact assembly that's required
by your application, and creates an instance of the target class.

Let's examine the manifest for the sello.exe application that we built earlier. Recall that we used
the ildasm.exe tool to pick up this information.

.assembly extern mscorlib

{
.publickeytoken = (B7 7A 5C 56 19 34 EO 89 )
.hash = (8B BB 5A BD 8D A3 12 7D 08 A2 25 DO 48 17 28 4F 20 57 EA 07 )
.ver 1:0:2411:0
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.assembly hello

{
.hash algorithm 0x00008004

.ver 0:0:0:0
}

.module hello.exe
// MVID: {F828835E-3705-4238-BCD7-637ACDD33B78}

You'll notice that this manifest starts off identifying an external or referenced assembly, with
mscorlib as the assembly name, which this particular application references. The keywords
.assembly extern tell the CLR that this application doesn't implement mscorlib, but makes
use of it instead. This external assembly is one that all .NET applications will use, so you will
see this external assembly defined in the manifest of all assemblies. You'll notice that, inside this
assembly definition, the compiler has inserted a special value called the publickeytoken, which is
basic information about the publisher of mscor1ib. The compiler generates the value for
.publickeytoken by hashing the public key associated with the mscor1ib assembly. Another
thing that you should notice is the . hash value, which is the resulting cipher data of selected
contents within the mscor1ib assembly. While the .publickeytoken value allows the CLR to
ensure that we're using the right assembly at runtime, the .hash value allows the CLR to
determine whether the referenced assembly has been illegally modified. Finally, the last thing to
note in the mscorlib block is the version number of mscorlib.=

15 The fascinating details of all this are explained in The IL Assembly Language Programmers' Reference, which comes with the NET SDK. If you really
want to understand IL, read this document.

Now that we've covered the first . assembly block, let's examine the second, which describes
this particular assembly. You can tell that this is a manifest block that describes our application's
assembly because there's no extern keyword. The identity of this assembly is made up of a
readable assembly name, hel1lo, its version information, 0:0:0:0, and an optional culture,
which is missing. Within this block, the first line indicates the hash algorithm that is used to hash
selected contents of this assembly, the result of which will be encrypted using the private key.
However, since we are not sharing this simple assembly, there's no encryption and there's no
.publickeytoken value.

The last thing to discuss is .module, which simply identifies the output filename of this
assembly, hello.exe. You'll notice that a module is associated with a GUID, which means you get
a different GUID each time you build the module. Given this, a rudimentary test for exact
module equivalence is to compare the GUIDs of two modules.

Because this example is so simple, that's all we get for our manifest. In a more complicated
assembly, you can get all this, including much more in-depth details about the make up of your
assembly. Since these are beyond the scope of this book, we suggest you read The IL Assembly
Language Programmers' Reference for more information.

2.4.10 Creating Assemblies

An assembly can be a single-module assembly or a multi-module assembly. In a single-module
assembly, everything in a build is clumped into one EXE or DLL, an example of which is the
hello.exe application that we developed earlier. This is easy to create because a compiler takes
care of creating the single-module assembly for you.

If you wanted to create a multi-module assembly, one that contains many modules and resource
files you have a few choices. One option is to use the Assembly Linker (al.exe) that is provided
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by the NET SDK. This tool takes one or more IL or resource files and spits out a file with an
assembly manifest.

2.4.11 Using Assemblies

To use an assembly, first import the assembly into your code, the syntax of which is dependent
upon the language that you use. For example, this is how we import an assembly in C#, as we
have seen previously in the chapter:

using System;

When you build your assembly, you must tell the compiler that you are referencing an external
assembly. Again, how you do this is different depending on the compiler that you use. If you use
the C# compiler, here's how it's done:

csc /r:mscorlib.dll hello.cs

Earlier, we showed you how to compile kello.cs without the /r: option, but both techniques are
equivalent. The reference to mscorlib.dll is inherently assumed because it contains all the base
framework classes.

2.5 Intermediate Language (IL)

In software engineering, the concept of abstraction is extremely important. We often use
abstraction to hide the complexity of system or application services, providing instead a simple
interface to the consumer. As long as we can keep the interface the same, we can change the
hideous internals, and different consumers can use the same interface.

In language advances, scientists introduced different incarnations of language-abstraction layers,
such as p-code and bytecode . Produced by the Pascal-P compiler, p-code is an intermediate
language that supports procedural programming. Generated by Java compilers, bytecode is an
intermediate language that supports object-oriented programming. Bytecode is a language
abstraction that allows Java code to run on different operating platforms, as long as the platforms
have a Java Virtual Machine (JVM) to execute bytecode.

Microsoft calls its own language-abstraction layer the Common Intermediate Language (CIL).
Similar to bytecode, IL supports all object-oriented features, including data abstraction,
inheritance, polymorphism, and useful concepts such as exceptions and events. In addition to
these features, IL supports other concepts, such as properties, fields, and enumeration. Any .NET
language may be converted into IL, so .NET supports multiple languages and perhaps multiple
platforms in the future (as long as the target platforms have a CLR).

Shipped with the NET SDK, the MSIL Instruction Set Specification describes the important IL
instructions that language compilers should use. In addition to this specification, the .NET SDK
includes another important document for IL development, The IL Assembly Language
Programmers' Reference. Both of these documents are intended for developers who write
compilers and tools, but you should read them to further understand how IL fits into .NET.
While you can develop a valid .NET assembly using the supported IL instructions and features,
you'll find IL to be very tedious because the instructions are a bit cryptic. However, should you
decide to write pure IL code, you could use the IL Assembler (ilasm.exe) to turn your IL code
into a .NET PE file.”
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11y ou can test this utility using the IL disassembler to load a NET PE file and dump out the IL to a text file. Once you've done this, use the IL Assembler
to covert the text file into a .NET PE file.

Enough with the theory: let's take a look at some IL. Here's a excerpt of IL code for the Aello.exe
program that we wrote earlier:™

I Don't compile this IL code: it's incomplete because we've extracted unclear details to make it easier to read. If you want to see the complete IL code, use
ildasm.exe on hello.exe.

.class private auto ansi MainApp
extends [mscorlib]System.Object
{
.method public hidebysig static
void Main( ) cil managed
{
.entrypoint
.maxstack 8
ldstr "C# hello world!"
call void [mscorlib]System.Console::Writeline(class System.String)
ret
} // end of method MainApp::Main

.method public hidebysig specialname rtspecialname
instance void .ctor( ) cil managed

{

.maxstack 8

ldarg.0
call instance void [mscorlib]System.Object::.ctor( )
ret

} // end of method MainApp::.ctor

} // end of class MainApp

Ignoring the weird-looking, syntactic details, you can see that IL is conceptually the same as any
other object-oriented language. Clearly, there is a class that is called MainApp that derives from
System.Object. This class supports a static method called Main( ), which contains the code to
dump out a text string to the console. Although we didn't write a constructor for this class, our
C# compiler has added the default constructor for MainApp to support object construction.

Since a lengthy discussion of IL is beyond the scope of this book, let's just concentrate on the
Main( ) method to examine its implementation briefly. First, you see the following method
signature:

.method public hidebysig 