
 :ا�
رس ا�����

 ا�ـ -�
�� Vertexes ا�ـ �� Transformed 
 TransformedColored ر%$ #"!  �� ا�ـ -

 
-------------------- 

 
 


 ا�ـ�
�� Vertexes ا�ـ �� Transformed 
 
 

 Transformed 1!-� �� ا�
رس ا����0 �/,. (-
#� ,+*!$ () ا�ـ

  (Pixels) �;<-�= >;-:ً� أ,-� %/%+7
م ,�5ط ا�3*�2�
�+�


اD:�تEإ G�H:3;*ا� IJ�J K!) .;%اد رG;ا� $�Mوأو>�-� أن , ا�
Iا�
آ;� , �*Hن �� أKU1 ا�Tاو�I ا�:��ر IQ5, (Origin Point) ا�3

2W%X�� 2*Yا� ��: 
 

 
 


 أن أر%$ #"!  و,<!$ أن ا�;"!  �. ID[D ,�5ط أ,-� أر� اZن �-25

اD:��\� آ��+���Eإ:  

 x = 0 , y = 0 :ا�-IQ5 اXو��
I:,�"ا� IQ5-ا�: x = 0 , y = 200 

IQ5-ا� I"��"ا�: x = 200 , y = 200 
 

 
 



 
 :DirectX اZن أن ,�Hل ا�*]م ا�cي ��M#G� [)X:ً� إ�K ا�ـ أ�a#� ر


  TransformedColored ا�+i�GU () ا�ـ :ا�HQ7ة اXولEأ Hي هcوا�

اD:�ت ا�-�5ط  وهTransformed 2;>� H أ,Hاع ا�ـEإ �l, يcء ا��)Hآ��

�\� $%Gاد ا�G;ان ا�H�Xر أ%\2, واH#X2 ا>Mو� I�HWU# I!>M-% 
(Array) +� ا�3:�,�ت o:�G� I:!;) 2\�)ت ا�-�5ط�:Dا
Eإ( , I:Q>-%و

 vertexes إ%$ و�:*) أي

 :آ�د

CustomVertex.TransformedColored[] vertexes ; 

 
وه�s vertex,  HصI �� ا�ـ (function) (;2 دا�.: ا�"�,:I ا�HQ7ة

%--vY , وt<2 إدار�. أ�2l #\$ �5ط #) أo:�G� 2t ا�*Hد
(wآ� �\!sا
� (Object) ـ!� vertexes .-) �-;!*� يcا� [)X�� , د
و,�


د ا�-�5ط ا�;Gاد ر%;\�) .!sا
� ,ID[D [)X�� 2*Yوه� آ;� �� ا� 
 :�:*Hن آ��+���

 

 :آ�د

vertexes = new CustomVertex.TransformedColored[3]; 

 

د ا�-�5ط ا�;Gاد ر%;\� أي) 2";� ID[D $1Gوآ;� ,<!$ �/ن , أن ا�

3
أ #) ا�1G$ ص��HWU;� GWتا�+1G:$ �� ا�. 
 

 :[0[ا�-IQ5 اXول 

 :آ�د

vertexes[0].X = 0; 
vertexes[0].Y = 0; 

vertexes[0].Color = Color.White .ToArgb(); 

 
I:,�"ا� IQ5-[1] ا�: 

 :آ�د

vertexes[1].X = 200; 
vertexes[1].Y = 0; 

vertexes[1].Color = Color.Blue .ToArgb(); 

I"��"ا� IQ5-2[ا�] : 

 :آ�د

vertexes[2].X = 200; 
vertexes[2].Y =200; 

vertexes[2].Color = Color.Green .ToArgb(); 



 

د,�E أن 
>� ~E[, (:ر�H�;ت ا�-�5ط �� ا��:Dا
Eإ x و y  �-;1

I:��+2 ا�;Mا� I��<��: 

 :آ�د

vertexes[0].Color = Color.White .ToArgb(); 
vertexes[1].Color = Color.Blue .ToArgb(); 

vertexes[2].Color = Color.Green .ToArgb(); 

 
I!;Mا� =cه IQ%اH� IQ5, يX نH� ء�Q)إ �:Q+�, , �-,/� Gآc� �;*�


د,� ا�ـE vertex عH, (# TransformedColored  $)
وا�cي �
ورة �
وا�"�,:cs/+% I , اE �:�X:  أن ا�-IQ5 اXو�� �/cs ا�!Hن, ا��Hان


ا�I أ#� ���-�cs/+% I"��" ,I3 ا�!Hن اGlsXوا�, ا�!Hن اXزرق!� 
ToArgb()  �+وا� I#
�\� إ�U+sر (!H-� Kع ا���Hان ا�;�+7

2";�(red, green, blue). 
 

 :�:i3U ا�*Hد �
ي آ��+���

 :آ�د

public void tranvertex() 
  { 

   vertexes = new 
CustomVertex.TransformedColored[3]; 

             
     

   vertexes[0].X = 0; 
   vertexes[0].Y = 0; 

   vertexes[0].Color = Color.White .ToArgb(); 
 

     
   vertexes[1].X = 200; 

   vertexes[1].Y = 0; 
   vertexes[1].Color = Color.Blue .ToArgb(); 

 
     

   vertexes[2].X = 200; 
   vertexes[2].Y =200; 

   vertexes[2].Color = Color.Green .ToArgb(); 
 

  } 

I"��"ة ا�HQ7آ;� : ا�  !"# K!) 2U�-� ا�-�5ط =cص:2 �:) هH+� مH5,
�� 2W%X�� 2*Yا�: 

 



 
 
 

هc= ا�HQ7ط �l>3\� ا�3<� �<-� أ,-� %-H5م �<;!:H+�  Iص:2
$%Gه�, ا� $%G��� Iا��7ص Iا�
وا�+� �*!;-� (-\�  ()OnPaint وا�

I5روس ا����

 ر%;. %-GUح (-., �� ا��G, vJ أي أن أي  ��
Iا�
 .هc= ا�

ا2s ا�ـ� i�GU+��� مH5-% �-ه OnPaint() (:+ا�
 () ا�

VertexFormat و ا�ـ DrawUserPrimitives,  2*Y� دH*ن ا�H*:%و
.��Y# اc\�.. 
 

 :آ�د

Public OnPaint() 
{ 

..... 

..... 
VertexFormat(); 

DrawUserPrimitives(); 
..... 
..... 
} 

 : اZن �-/�� إ�IU1 K ه���ن ا�
ا�+�ن

�\� ��,\� �G:7 ا�ـ VertexFormat اXو�K وه� ا�ـw�� (;*� DirectX 
 #"��-� ا�ـ ا�;Gاد ا�G%$ �. وهH-� Vertex �� Hع ا�ـ

TransformedColored ���+آ�� �ً:M#G� نH*:%و: 
 

 :آ�د

device3d.VertexFormat = CustomVertex.TransformedColored.Format ; 

 
I:,�"وه� ا�ـ ا� DrawUserPrimitives  د
�� �\,/� �\�
w�� (;*�

 : G� ID[D (Parameters)ا#:+Gات �I5�G ا�E $%G:  أ,\� ��Hي

 آ:I:W ر%$ ا�HQ7ط: اXول�
�� 2tأ (#  

I:ص�s TriangleList  ىGsZ�� IQ5, 2ص:2 آH� 2 �� (أي>W-% �;آ
 .(هcا ا�;"�ل



 :آ�د

device3d.DrawUserPrimitives( PrimitiveType.TriangleList  ,.. ,..); 

I:ص�s TriangleStrip  �� �;آ I*3J 2*Y� 2:صH+ن ا�H*:%
2W%X�� 2*Yا� 

 

 
 

�sI:ص TriangleFan  آ2 ا�-�5ط  :E IEوG# 2*Y� 2:صH+ن ا�H*:%

ة آ;� ��Eوا IQ5-� كG+Y+% 2W%X�� 2*Yا�: 

 

 
 

I:,�"ا� :  �-��"# �� Hاد ر%;\$ وهG;د ا�;"!"�ت ا�
) 
�
�+�1 
 I"��"ي 1;-�ا: ا�cا� (w�*� Hوه [)Xا �� Iw�Y,�� vertexes 

 :�:i3U ا�*Hد ���Y*2 ا�+���

 :آ�د

device3d.DrawUserPrimitives( PrimitiveType.TriangleList  , 1, vertexes ); 

--------------------------------- 
 
 

 TransformedColored #"!  �� ا�ـ ر%$
 
 
 

 



 :ا�*Hد آ�#ً]
 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
 
 

using Microsoft.DirectX; 
using Microsoft.DirectX.Direct3D; 

 
namespace DirectX9 

{ 
 /// <summary> 

 /// Summary description for Form1. 
 /// </summary> 

 public class Form1 : System.Windows.Forms.Form 
 { 

 
  Device device3d; 

  CustomVertex.TransformedColored[] vertexes ; 
 

   
 
 

  /// <summary> 
  /// Required designer variable. 

  /// </summary> 
  private System.ComponentModel.Container 

components = null; 
  public Form1() 

  { 
   // 

   // Required for Windows Form Designer support 
   // 

   InitializeComponent(); 
   // 

   // TODO: Add any constructor code after 
InitializeComponent call 
   // 

  } 
 

  public void ondevice() 
  { 

   PresentParameters pp = new PresentParameters 
(); 



    
   pp.SwapEffect = SwapEffect.Discard; 

 
   pp.Windowed = true; 

    
 

   device3d = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

  } 
 
 

  public void tranvertex() 
  { 

   vertexes = new 
CustomVertex.TransformedColored[3]; 

             
     

   vertexes[0].X = 0; 
   vertexes[0].Y = 0; 

   vertexes[0].Color = Color.White .ToArgb(); 
 

     
   vertexes[1].X = 200; 

   vertexes[1].Y = 0; 
   vertexes[1].Color = Color.Blue .ToArgb(); 

 
     

   vertexes[2].X = 200; 
   vertexes[2].Y =200; 

   vertexes[2].Color = Color.Green .ToArgb(); 
 

  } 
 
 

  protected override void OnPaint 
(System.Windows.Forms.PaintEventArgs e) 

  { 
   device3d.Clear (ClearFlags.Target ,Color.Red 

,1,0); 
   device3d.BeginScene(); 

                 
   // draw the triangle 

   device3d.VertexFormat = 
CustomVertex.TransformedColored.Format ; 

   device3d.DrawUserPrimitives( 
PrimitiveType.TriangleList  , 1, vertexes ); 

                 
   device3d.EndScene(); 
   device3d.Present (); 

  } 



 
  /// <summary> 

  /// Clean up any resources being used. 
  /// </summary> 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
  /// <summary> 

  /// The main entry point for the application. 
  /// </summary> 
  [STAThread] 

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondevice (); 
    xx.tranvertex (); 

    Application.Run(xx); 
   } 
    

  } 
 } 

} 

2;) 
-) Compile دH*!� F5 
 



 :��K!) 2U�-% 2W%X صHرة #"2 ا�+�
 

 
 
 
 
 

 ا����
� ه
	� ا���اوي
Hasa8384@yahoo.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 :ا�
رس ا�����


 ا�ـ -�
�� Vertexes ا�ـ �� PositionColored 
 Camera ا�ـ -

 
-------------------- 

 
 


 ا�ـ�
�� Vertexes ا�ـ �� PositionColored 
 
 
 

�� �5671  �4 ه2ا ا�1*ع (Origin Point) �+*ن )'&% ا$#"
وا��7 �+*ن ABCD4 �س�ر  Transformed و�>; ��" ا�ـ, ا�%8�9
وأ�Kً� �� ا�II+� إC&�ء ا�B*ان , )ا�
رس ا�س�E4 راEF(ا�%8�9 

"Mا�9+" �4$س Aإ� OP(ا�1'�ط أ R2S� Oة أآ�O+Mا� VW*77�.. 
 

 
 
 

 :�O1ى آ>5 �� ا�II+� رس` ��B_ ��*ي ا[ح
ا]>�ت ا���7>% اYن
 

 ٠ = z , ٠ = y , ٠ = x :ا�1'&% ا$و��
 ٠ = z ,٠ = y , ١٠ = x :ا�1'&% ا���)>%
 ٠ = z , ١٠ = y , ٥ = x :ا�1'&% ا�����%

 
 



 
 
 
 

 �س*ف )DirectX ;M( En7 ��7*�" ه2ا ا�jI&ط hC$�4 إ�A ا�ـ

��1ه� �� ا�
رس ا�س�E� p4 ا�ـj7ات ا��7 إس*&jا� 

Transformed ا�ـ E� �1ه �S�
j7س1س PositionColored. 
 


أ Ir4" ا�+��C*B� �qء ا�ـn( PositionColored ا�1'�ط ا�2ي س>�*ي 
(Vertex) `ا[س �q�+ه2ا ا� �&r( vertices  ا�+*د �� �Iآ

"M�4$س. 

 :آ�د

CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 


د ا�1'�ط ا�OIاد رس�SI آ�����7 و���( `[: 
 

 :آ�د

vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 
vertices[0].Color = Color.Red.ToArgb(); 

 
vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 



vertices[1].Color = Color.Green.ToArgb(); 
 

vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 
vertices[2].Color = Color.Yellow.ToArgb(); 


 �� ه2ا ا�+*د�� )Oا�
F R %uMد ا�*Fه* و (Class) AIسIا� 
Vectorا]>�ت وه* ٣

 ]h]% إح�
�� �1r� �7وا�  ABC ا$ول x<�O7��4
 )سz. E<&7 وا����_ ABC ��*ر ا�ـ y وا���)� ABC ��*ر x ��*ر ا�ـ

أ)OP إ�A ا��I� , "+9" ا[ر��Mع �C ا�س&z V ا�'*ل D4ن ا��I*ر
"M�4$س: 
 

 
 


��1 ا��C V�O67 ا�ـ 4'�� Vertex دا�% ا�ـ "yا
4 OnPaint  وه�
ا��S1C �1IB+� �7 �� ا�
رس  �Oz ;M14 Transformed'% ا�ـ


ا��S �4 ا�ـn7أ)ه ه�1 )'*م 4}س O<~ p4ا�س� 
CustomVertex.PositionColored 

 

 :آ�د

device.VertexFormat = CustomVertex.PositionColored.Format; 
device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, vertices); 

------------------------------------------------------------------ 
 



 
 : آ��" ا�+*د

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
 

      { 
 

            private Device device; 
            private System.ComponentModel.Container components = null; 

 
            public WinForm() 

 
            { 

                  InitializeComponent(); 
                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 

ControlStyles.Opaque, true); 
 

            } 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 
                  presentParams.SwapEffect = SwapEffect.Discard; 

 
                  device = new Device(0, DeviceType.Hardware, this, 

CreateFlags.SoftwareVertexProcessing, presentParams); 
 

            } 
 



 
            protected override void 

OnPaint(System.Windows.Forms.PaintEventArgs e) 
 

            { 
 
                   
 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

                  vertices[0].Color = Color.Red.ToArgb(); 
 

                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

                  vertices[2].Color = Color.Yellow.ToArgb(); 
 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
 

            } 
 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 



 
                  { 

 
                        if (components != null) 

 
                        { 

 
                             components.Dispose(); 

 
                        } 

 
                  } 

 
                  base.Dispose(disposing); 

 
            } 

 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 

            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
                        our_directx_form.InitializeDevice(); 
                        Application.Run(our_directx_form); 

                  } 
            } 

      } 
} 

 
 
 
 



"IC 
1C run hC$د �� ا*+B� ,"+9�1 ا�� OSP<ا����7 س: 
 

 
 

 و$آ� أ�� ا�B�I_ ؟؟؟؟
 

ABC �1IB+� ��
1C �W�Iرس ا�
�Transformed  �1I ا�ـ �� ا�

 ا[ح
ا]>�ت Oz �Cق ا�n+س"�
�74 (Pixels) ام
j7إس 
1C ا�ـ أ�� 

PositionColored ا]>�ت �� ا�ـ
أي  E<IF Vn67� World Space ا[ح

 ا�1'�ط ا�OIاد ا�OP1 , ا��KMء ا�*اسE ��" �� أ)� ���
�� x�� ��2�


ام ا�+O<Iاj74}س �S<إ� ... 
 

...................................... 
 
 
 

 Camera ا�ـ- 
 
 

�� E<Wا*Iا�ـوه� �� أه` ا� %��O4  DirectX, 
�O( ��
1C  "��r7ا�
�S1� ة أ8>�ء
C �11ذه �� EK( �1 أن<BC x�<� اO<I+ا� E�: 

 :BIC>% رس` ا$8+�ل إ�O� Aح7B>� ا$و�� ه� �1'س`: أوً�
(Local Space): �4 "+9ا]>�ت ا�1'�ط و�7` �>ه رس` ا�
 إح

(Vectors) ر*�Iا� ABC x و y و z سهM( "+9ص �4 ا��jإ�>�, ا� 
 :�4$سV<W*7� "M �� أ1C>% ا�9+"

 



 
 

(World Space) : �'<'ء ا���KMا� Aا��س` إ� "'( %<BIC وه� ,
وا[���R 1��4س���n� %n  ح>_ �2yD ���4س�nن ا�E�*I وا���`

 :أ)OP إ�A ا�9+" �4$سM", ا$Fس�م
 

 
 

�ً<(�[: �

 ���ل ا�Oؤ�� �� ا�ـ�+�I و�>M% ا�+O<Iا �4 �� (World 



Space) , "+9ا� Aإ� OP(أ "Mا , �4$سO<I+ا� EW*4 �1I� _<ح
 �zوOjI9��4+" ا� %B�I7Iر) ا[س'�ط(ا��Sإ� "Fا�9+" �� أ A 

 .�'ط
 

 
 
 

�ً���[:  �zوOjIا�9+" ا� E�*� 
�
�� 
�O( ��
1C)اO<I+�1 ) ا�<BC x��
 :ا�ـ أن )2yD ���4س�nن

PerspectiveFovRH  ر*�� �� A1I<ه ا�Sا�� Aإ� O<9� �7وا�
Aإ� OP(ا]>�ت أ
ا�9+" �4$سM" ح>_ �+*ن ا[�S4م إ�A ا$سM"  ا[ح

 .Z �*ازي ��IB*ر
PerspectiveFovLH  ى �� ��*رOه ا�>سSا�� Aإ� O<9� �7وا�

ا[�S4م إ�A ا$hC  ا[ح
ا]>�ت أ)OP إ�A ا�9+" �4$سM" ح>_ �+*ن
*�IB� ر�*ازي Z. 

 



 
 
 


م ه* ا�ـ ا�9+"j7سIوا� Eq�9ا� PerspectiveFovLH  "�I� ه($
 .��ح
ا]>�ت ا�EW*7 ا��'>'�
 

Oأآ� �S�<W*7وه�.. و� hC$�4 ل��Iا]>�ت �� ا�
 ... د2yD( �1C ا$ح
 

 :آ�د

vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 
vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 
vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
 
 


��1 ا�ـ إذاj7ا]>�ت وإس
 �I74 �1I� PerspectiveFovLH>" هR2 ا[ح
 :ا[ح
ا]>�ت �SrW*4 ا�&�r<n آ�����7 �س7+*ن SF% رؤ�%



 

 
 :آ�د

device.Transform.Projection = Matrix.PerspectiveFovLH(); 

 

��1 ا�ـ أ��j7إذا إس PerspectiveFovRH  %ؤ�Oا� %SF س7+*ن�

 : r��4+; آ�����7
 



 
 

 :آ�د

device.Transform.Projection = Matrix.PerspectiveFovRH (); 

 
�ًr4ؤ�% :راOا� %SF 
�
4'� اYن أن , ��1I �� ا�j&*ة ا�س��74 %'4

 ,(Projection) ا�+O<Iا أي BIC>% ا[س'�ط ا�Oؤ�% �
ى)�
د �
ى 

ة Ozق �� أBIC 2<M1� "F>% ا[س'�طC 
F*�,  %<BC�� ه�Oو$آ� أآ�

 $)ه �'*م (Perspective Projection) ه* ا[س'�ط ا�P1I*ري

ة �C ا�+O<Iا <rnو ا$8+�ل ا�
n� _<�4 %<س
1S4}س'�ط ا$8+�ل ا�

%n�O'ا� �B� �� O�#أ O<I+ة , ا�� ا�
'r� %�*M6� م
j7س� �ً<Wر��

ام ا�
ا�ه ه2ا DirectX و$آ� و�BC O>�1 ا�ـ, ���2j7�1ء وذ�� 4}سrا� 

PerspectiveFovLH() أو PerspectiveFovRH(). 
 



 
 

أ�` ��SF V7Mز ... ح�ول أن �27آO ... ا�hC$�4 "+9 �94 أ� �2آOك
 "n� �� ز�MB7ا� ..
'7Cأ 
4 �(D4 �1ISM� ز .... أت�SF �1�7� ذا{� `r(

) Oj� "+8و�z(�EI  ا��MB7ز �س*ف )Oي D4ن ا�%8�9 �*#*�% �4
 hC$�4 "+9ا� %n9� ...2 ا�ـyه�1 أ �� DirectX ;M( ام
j74}س 

 �ً<Wر�� �Sز وإس7&�ع ���آ���MB7ا� %�
j7ر ا�2ي �س*P1Iا� %�OP(

ام إح
ى ه��>�j7ا�7>� 4}س
 أو ()PerspectiveFovLH ا�

PerspectiveFovRH() 
 

 
 
 

2yD� اتO7<را��nا��7ن ا�
  :ا���7>ه (Parameters) ه���ن ا�
 وه� ا��D4 %#�j*ر ا�ـ hC$�4 (FOV) ه� �� ا�9+": زاو�% ا�Oؤ�%  -

Zooming , _<4>% حOب ا���r�$م �� ا
j7�74*�"  و�س xChم ا�*'�



On+Iس% ا�
rا� Aؤ�ه إ�Oم ا��P(E<&7ح% �>سhس ABC دة*F*Iة ا� 

اءC$�4 زاو�%. إ��17ص ا %C*W*� ن*+� �� �ًn��~و PI/ح>_ أن ا�ـ ٤ 

PI  أي)١٨٠(�س�وي  Vn6٤٥ و�س�وي �٤/١٨٠ ;M( وه� %Fدر 

��SF �Sز ا��MB7زj7ا��7 �س %Fر

 �y#>%  ح>_ )hح�, ا�F*� ه(D4

"IC %<(�+إ� %��

 � r4 �� ZOOM  ا���MB7*)�ت ا��S9I��<r ,
, O<�6� p�Oz �C ا��او�%... )r`, أ#Br( �1�n` آ>5 �'*م ��24 اYن

�IBت ا��او�% آO�# �IB+�  ط�K� %ا��او� O�# ا��س` وذ�� $ن Onآ
Onآ Aدي إ�¢� �I� ا$��م Aب إ�O7'<� `ا��س ABC  م
j7س� %Iح�


ة �� أF" ذ�� وه� �>س£ �� ���ل �1��4'r� %<Wت ر���<BIC. 
 

وا�2ي , أي ا�M*رم..  8�8% ا��S<BC "Ir( �7 وه� : Near ا�ـ -
4
ورة �7+*ن �� ا�&*ل وا�Orض,  ABC ضOrم 74'س` ا�*'( �� �ًn��~و


 B�D� ABC` ا�width/height , "+9 ا�&*لC2ا �س�S�  س*مOIا�
1
 �+O<n و�O<�6 ا�%8�9C رم*Mا� x�4س. 


 ا��س`  وه* pIC ا��س` وا�2ي : Far ا�ـ -�
�� ABC 
Cس��

 �C ا�+O<Iا<rnوا� x�O'ا�. 

 
%Bد�% آ���rIا� Vn67� ���7آ��: 

 

 :آ�د

device.Transform.Projection = Matrix.PerspectiveFovLH((float)Math.PI/4, 
this.Width/this.Height, -1f, 1f); 

 
 


 أن ح
د)� �+�ن ا�+O<Iا :��yسً�r4 ,�S� ر*P1Iد , وا�
4'� أن )�
y%ا�

ام ا�j7وذ�� 4}س �S#ا* LookAtLH  %[h[ وا��7 ��*ي

 .(Parameters) �4را�>O7ات
) ��
د �*�E ا�+O<Iا: ا$ول -eyePointا�ـ ( �� World Space 

ف(ا��س` ا�OIاد ا�OP1 إ�>% : ا���)� -S) ,(ا�forwardDirection( 

 .��O�� (upDirection) ا�+O<Iا إ�A أhC: ا����_ -
OP(ا� أ Aإ�"M9+" �4$س: 

 



 
 
 

EFO1�  *�1 ا$ول وه���� Aإ�)_B�Iد �ه) رس` ا�
  و��1
 (٣٠-,٠،٠)Vector٣ ا[ح
ا]>�ت ا�eyepoint 2yD� _<�4 %<��7 ا�ـ

 ا[ح
ا]>�ت ا�forwardDirection 2yD� _<�4 %<��7 وا�ـ
Vector(٠،٠،٠)٣ 

 (٠،١،٠)Vector٣ �>%ا�2yD� _<�4 �7 ا[ح
ا]>�ت upDirection و ا�ـ
 

 :EW*7� ��<W*� "+8 ا[ح
ا]>�ت
 



 
 

 :آ��DirectX ���7 ا[ح
ا]>�ت �� ا�ـ )�I" ه2ة

 :آ�د

device.Transform.View = Matrix.LookAtLH(new Vector3(0,0,-30), new 
Vector3(0,0,0), new Vector3(0,1,0)); 

, )~B4O% ا$وCulling Face (%F ـ��VB&6� %�Or� �1<BC x ا� :س�دسً�
ا$���� وه* ا�*F% ا�2ي �OSP , وF "+� �MByس` و�SFن أ����

���nه ا�*F% ا$����  ا��MBj وه* ا�*F% ا�2ي � )OاR ح>_, أ����1
)"Mا�9+" �4$س Aإ� OP(أ). 

 



 
 

%[h[ 
F*� ـB� ح��ت Culling وه� : 
Cull.None :�1 إ�r� �7وا� %B4O~ %<BIC ء(��ء�Myإ)  %<MBjا� %Fا$و

 .94+" آ��"
Cull.Clockwise :ور
�C E'�رب  وا�B4O~ �1r� �7% ا���B�Iت ا��7 �

%Cا�س�. 
Cull.CounterClockwise :ور
 وا�B4O~ �1r� �7% ا���B�Iت ا��7 �

 %Cرب ا�س��'C ;+C)%<WاO7�]وه2ا ه� ا����% ا). 
 

�ًr4ا�ـ: س� VB&6� (Clipping), س�م وF$ا E<IF ص� ABC ه* �'*م
�})% , ا�9+" �4$سM" أ)OP إ�A, ا��y �� E'� �7رج ح
ود ا�P1I*ر

"+8 _B�Iر ا��Sس*ف �'*م �4 إ� A  _B�Iا� �� OIوا���ء ا$ح
"+8 B, وس>'*م 4'ص ا���ء C, ا�ـ V�O� %<BIrا� R2ه GPU و ا�ـ CPU 

&'% ����r% ا�Oس*��ت ا��y EW*7� �7رج �1 وا�2اآOة �� �1Cء
 .ا�P1I*ر
 
 



 
 

ح>_ س6M7��4 �C `B+71>" ) ا[�Wءة) W*� Lighting*ع ا�ـ :]��1ً�
��4
روس ا�'�د�% ,Aإ� �M+و� %I<'ه �4 ا�rK( �1(D4 %BحOIا� R2ه 

false 
 

hC$�4 ا�1'�ط E<IF ص<�B� �11+I�, ���79��4+" ا�: 
 

 
 

�1I� أن 
r4 ى ا�+*دO1� ام ا�ـ ا$ن
j74}س  
PerspectiveFovLH و LookAtLH و CullMode و Clipping و 

Lighting 

 :آ�د

using System; 
using System.Drawing; 



using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

 
            public WinForm() 

            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 
            } 

 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 
                  presentParams.SwapEffect = SwapEffect.Discard; 

 
                  device = new Device(0, DeviceType.Hardware, this, 

CreateFlags.SoftwareVertexProcessing, presentParams); 
 

            } 
 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 



                  device.Transform.Projection = 
Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 

 
                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,10,-

30), new Vector3(0,0,0), new Vector3(0,1,0)); 
      

 
                  device.RenderState.Lighting = false; 

 
                device.RenderState.CullMode = Cull.None ; 

    device.RenderState.Clipping = true; 
 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

 
                  vertices[0].Color = Color.Red.ToArgb(); 

 
                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
                  vertices[2].Color = Color.Yellow.ToArgb(); 

 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
 

            } 



 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 

                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 

                        } 
 

                  } 
 

                  base.Dispose(disposing); 
 

            } 
 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 

            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
 

                        our_directx_form.InitializeDevice(); 
 

                        Application.Run(our_directx_form); 



 
                  } 

 
            } 

 
      } 

 
} 

 
 

"IC 
1C run hC$�4 د*+B�"Mا�9+" �4$س OSP<س� : 
 

 
---- 

ح�O  و� أ��4¯ ح>� أ�*ل D4ن ه2ا ا�
رس ��I".... إ)AS7 درس ا�>*م 
  ...�>�O� xاء�ه أآ�O� �� Oة �>Oس° �� ا$ذه�ن... ا$س�س 


)� �E ا�
رسC*� ا� Eإن �8ء ا±(�7س)... 



 :ا�
رس ا�����
 

  Translation ا�ـ -
  Rotation ا�ـ -

 
-------------------- 

 
 

  Translation ا�ـ- 
 
 

�: و���� Translation ا�ـ���
م , ا%*�(�ب '& ا%$
ا#��ت ا�! -��.

/' ��
 , ا�!;:� �9(!�8 ا��7�!ا أو ا45��م ه12 ا�-�0/' =ً��>

�A' B@ ا�(!ف.�Cا�� �$D� &E FGHا� R I* @A' ك!)�� K�Iع� ا�
��(!ك 'A@ ا�NIه ا���!ى L ا�NIه ا���/@ أو 'A@ ا�(!ف�, 


أ ���9ل ر��UV أ*T! إ�@ ا��7R .... وه27ا:/��> !E5ا B�VD��
�C�5�9: 

 

 
 
 

='5�9 �7Rا� U> X$=* (A) Uا5و� �� :وهU وا�2ي �(�� ا%$
ا#
x = ٢- 
y = ٨ 

� و�� ا���*� : هUوا%$
ا#
x = ٨- 
y = ٢ 
 

�7RA� (�ب�إ* ��' 

ار  �d/� A اcن أ*U أر�d�9ر١٢D)ا�� @A'  
x , ار
dEر ١٠- وD)ا�� @A' y 



 

 
 

U> �/�gع�� �7Rا� ���N/ا� (B). 
 
 

d�d)ا� U>ت ه27ا��Aا�ع� K�. i j7�� K��' U9 ا�I!ا<  K�. ��*وإ
� ا��صDC<�تgا�D9 , l�!m &' K�. ت��Aا�ع� n*آ� !E5�9دئ ا U>

� وهU ا��صDC<�ت�و9ع
ه� إ7�9!وا ا��صDC<�ت  ,(x,y,z) ا��=#
 ���2vw� x ا%$
ا#U ا�!ا(x,y,z,w) �9 وهMatrix U ٤x٤ا�!�9'$ 

(w) ' ظ�C)A� 
� وا$��dدا �ً� ا��>DCازن ا��صD. @A ,U>  K��'
�l ا�ع�BVD��� UA ا�7C!ة أآ�!:gا�� &E �H>أ 
4D� i ت��V��!ا�: 

jC* 2vw/� �7Rا����ل 5�9'= ا� (A) �7Rوا� (B).  ه�A' ي!I*و
�>DCصE ام
� ا%*�(�ب 9|��-�A�' (�ب�ا%*. 

��� ا%*�(�ب U9 ا��ع�د�� ا����>DCصE Ugع.: 
 

 
 



 
 

 
 

------------ 
� ا��U .!اه� ا�!��E V& ه2ا ا�ع/�ء وا��(�D=ت DirectX أرا$/� ا�ـ�

�9
اTranslation() �v 5�9'= وذ�8 9|��-
ام ا�
ا� �Vو UC7�> 
U��:��9 �C7�� D(�ب وه�ت ا%*���& إ$
ا#�Ddا� : 

 :آ�د

device.Transform.World = Matrix.Translation(-8,2,0) 

x� : أن $
� : device ا�ـ��Rا��7 & �7!ت ا� Kإ� Dوه. 

Transform.world: أي أن ��D)ا�� Ud�d)ا� Kث ��9ع��
 �Dف �(



U��:� ��D7ن ��D7ن ا%$
ا#��ت ��9/�:� x� .ا45��م $
Matrix.Translation �N/' �/�A7. Uوا�� �� ا%زا$>DCصE Uوه 

='5�9. 
 

 ,ا�2ي .�A7/� '/ه <U ا�
رس ا���E&) ر�K ا���xA(اcن �/2vw ا����ل 
� ا%*�(�ب 'A@ ا��(Dر�A�' ه�A' ث

ار  x و*(d�9-و٨  @A'


ار  y ا��(Dرd�9-٣8وذ�  �9
ا�v ا�
ا� ��� ا����A�Iا� �>�V|9 
OnPaint : 

 :آ�د

device.Transform.World = Matrix.Translation(-8,-3,0); 

�/�gع�� U�7 ا����Rا�: 
 

 
 

أB:0 9ع
 , ��xA 9ع
 أن آ�ن <U أ'= ا�NIه ا���/@ا� *=$w9 Xن
�7Rا� U> (�ب آ���ا%* ��A�' ='5�9. 

 
=ًEد آ�D7ا�: 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 



using Microsoft.DirectX; 
using Microsoft.DirectX.Direct3D; 

 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

 
            public WinForm() 

            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 
            } 

 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 
                  presentParams.SwapEffect = SwapEffect.Discard; 

 
                  device = new Device(0, DeviceType.Hardware, this, 

CreateFlags.SoftwareVertexProcessing, presentParams); 
 

            } 
 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 
                  device.Transform.Projection = 

Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 
 



                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,10,-
30), new Vector3(0,0,0), new Vector3(0,1,0)); 

      device.Transform.World = 
Matrix.Translation(-8,-3,0); 

 
                  device.RenderState.Lighting = false; 

 
                device.RenderState.CullMode = Cull.None ; 

    device.RenderState.Clipping = true; 
 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

 
                  vertices[0].Color = Color.Red.ToArgb(); 

 
                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
                  vertices[2].Color = Color.Yellow.ToArgb(); 

 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
 

            } 
 
 



            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 

                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 

                        } 
 

                  } 
 

                  base.Dispose(disposing); 
 

            } 
 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
           static void Main()  

            { 
                  using (WinForm our_directx_form = new WinForm()) 

                  { 
                        our_directx_form.InitializeDevice(); 

 
                        Application.Run(our_directx_form); 

                  } 
           } 

      } 
} 

 
 
 
 



 Rotation ا�ـ- 
 
 


ار ا��او�� $Dل ا��: و����d�9 K�Iو�! ا�
 zو y و D) xر.
 

Uوران آ�����
� ا��A�' ��
ي 4�D)E @A' Kر ا%$
ا#��ت: .-� ,

ره�  (Rotation) *ع�� وأرد*� أن� �,  در4�2N�٣٠ا ا�I�K �9او�

�7Rا� U> آ�� !NT��> �C�5�9: 
 

 
 

�Eه� ��Vت ر���T$=E:  
 

iًن: أوD7. �
م ا�
ا�� و (Radian) ��9!اد��ن �4�� در�4ت ا��وا�-��.
���T* &Eم  E& أ�4 ا��(Geometry.DegreeToRadian ��D ا����

 .(Radian) ا�
ر�4ت إ�@ ا�ـ
 
 

�ً�� <U ا�
وران: #�*d�!m رD)E �7� )�C�5�9 �7Rإ�@ ا� !T*(أ 
 



 
 

��-�/� Uآ����� !E5ة : ا! �m Dوه �C�5�9 �7Rي ا�
�/C!ض أن �
�� :E!و$

 

 
 


ره�  اcن �/Ddم� � در4� 'A@ 9٣٠ع�� دوران �12N ا��g !ة �9او�
�ص:X, �NA7� B ا��(Dر� Uآ�����: 

 



 
 


ره� � �  در4� 'A@٣٠اcن �/Ddم 9ع�� دوران �12N ا��g !ة �9او�
�ص:�NA7� B آ�����Y, U ا��(Dر�: 

 

 
 


ره�  اcن �/Ddم� � در4� 'A@ 9٣٠ع�� دوران �12N ا��g !ة �9او�
�ص:Z, �NA7� B ا��(Dر� Uآ�����: 

 



 
 
 


 '�� دوران: #���ً�/' )Rotation( K�IA� ,نw9 U/2ا �عN>  ت��ا%$
ا#
1�gا��ع �� ا��او���� ��)9 !�G��� ���
dا�. 

�ً� E& أ�4 $��ب ه12Vر�� Iط ا��d/ةا�
�
9(�4� إ�@ ,  &)/>
� و ا�ـ��
dت ا���  .ا�
وران ��او�� Sin و ا�ـ Cos ا%$
ا#

 

ة $Dدا !ة ا� Dوه F�
أ ���9ل 9�:/�)�� وهU ا��D7. Uن �4


 :آ�� <U ا��C�5�9 �7R, )إ$
ا#��.�N .��وي وا$
 

 
 



U*ض أ!C/�  �� ا�05 آ�� ٣٠أردت '�� دوران �9او�gd* &E � در4
�C�i�9 �7Rا� U> ,ه� �/(��ج
و  X إ�@ Eع!<� ا%$
ا#��ت �Aـ '/

� , Y ا�ـgd/ا� &E &د�DE�' ط�dإ� l�!m &' 8�29 مDd* F,  ا5ول
�&  ,Y وا���*A' U@ ا��(Dر A' X@ ا��(Dر�gd/ا� &�و�(��ب ه�.

 :��Uآ��� .D7ن
X = Cos  وي ٣٠ا�ـ��٠�٨٦٧:  و.  

Y = Sin  وي٣٠ا�ـ��٠�٥ : و. 
(�C�5�9 �7Rإ�@ ا� !T*أ). 

 

 
 

----------------- 
 


 ا�ـ/' �Eأ DirectX 12N9 مDd� ه*|> >DCصE ام
-��|9 ��Aا�ع� �
 .(Matrix Rotation) ا�
وران

� ا�
وران �D)�Aر>DCصE X Uه: 
 

 
 

� ا�
وران �D)�Aر>DCصE Y Uه: 
 



 
 
 

�>DCصE رD)�A� وران
 :هZ U ا�
 

 
 

----------------------- 
 

<U ا�
رس ا���jC* 2vw/�  l9 ا����ل Matrix �/!ي آ�� .ع�� ا�ـ
xAا��� Dوه,�� ا�
وران �9او��A�' ه�A' l:g*١٨٠ و @A' � در4

� ا�
وران ,X ا��(Dر�A�' 

ة �xA��A 9ع�
Iت ا��� .�/!ى ا%$
ا#
 
 
 

� وهU إ$
ا#��ت��
dا� xAا���: 

 :آ�د

vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 
vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 
vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

� ا�
وران>DCصE رD)�A� X Uه: 
 

 



 
�gd/ا� Uا5و�:  

 :آ�د

vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

��9 !C0 وي��. �4
 دا'U �(��ب , أن ا��(�ور ا��=#D� => إذن
� ��:UdاI� .(٠،٠،٠(آ�� ه�v%  U=ف 5ن ا�/�

 
��� ا���*gd/ا�:  

 :آ�د

vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
 

�� ا�����gd/ا�: 

 :آ�د

vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
 



 
 �� ا�
وران �9او��A�' 

ة 9ع�
Iا� xAت ا����� :در4� ١٨٠إ$
ا#

 

 :آ�د

vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 
vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 
vertices[2].SetPosition(new Vector3(5f, -10f, 0f)); 

----------- 
U/'د  KAأن .ع UC7� 1='أ l:� �E آ� &E !� @A' 8عAmن أcا
Uا�ـ: ا���� U> 
4D� DirectX  U�9ت ا����ء ا�(�/' &E �/)�!. �دا�

U5�9'= وه: 
 X دا�� ا�
وران 'A@ ا��(Dر

 :آ�د

device.Transform.World = Matrix.RotationX(); 

� Y ا�
وران 'A@ ا��(Dر دا�
 

 :آ�د

device.Transform.World = Matrix.RotationY(); 

 
� Z ا�
وران 'A@ ا��(Dر دا�

 

 :آ�د

device.Transform.World = Matrix.RotationZ(); 

 
� (X,Y,Z) ا�
وران 'A@ ا��(�ور ا��=#� دا�

 :آ�د

device.Transform.World = Matrix. RotationAxis (); 

 
  در4� 'A@ ا��(Dر9١٨٠(� ا����ل 5�9'= وهD ا�
وران �9او��  �/Ddم

X, �m��:ا� ���G9 �)م أ���ذ*� دا �ً� ا�Dd� وآ�� As a pies of Cake 
�� ه2ا ا��U> !g ا�
ا�>�Vإ UC7�> OnPaint U��:��9 �C7���. 

 

 :آ�د

device.Transform.World = Matrix.RotationX(Geometry.DegreeToRadian 
(180)); 



 
 :آ��E ا�D7د

 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

   private float angle ; 
            public WinForm() 

            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 
            } 

 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 
                  presentParams.SwapEffect = SwapEffect.Discard; 

 
                  device = new Device(0, DeviceType.Hardware, this, 

CreateFlags.SoftwareVertexProcessing, presentParams); 
 



            } 
 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 
                  device.Transform.Projection = 

Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 
 

                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,0,-
30), new Vector3(0,0,0), new Vector3(0,1,0)); 

     
    device.Transform.World = 

Matrix.RotationX  (Geometry.DegreeToRadian (180)); 
 

            
 
 
 
 
 

                  device.RenderState.Lighting = false; 
 

                device.RenderState.CullMode = Cull.None ; 
    device.RenderState.Clipping = true; 

 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

 
                  vertices[0].Color = Color.Red.ToArgb(); 

 
                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
                  vertices[2].Color = Color.Yellow.ToArgb(); 

 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 



                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
    angle += 0.05f; 

 
            } 

 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 

                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 

                        } 
 

                  } 
 

                  base.Dispose(disposing); 
 

            } 
 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 



                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 

            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
 

                        our_directx_form.InitializeDevice(); 
 

                        Application.Run(our_directx_form); 
 

                  } 
 

            } 
 

      } 
 
} 

 
��' 
/' RUN U�7 ا����Rا� !NT� :�D7Aد 5�9'= <�

 

 



 
�E ��

ور �9او�� .�ا�� K�Iع� ا�I* نw9 ��H* ن أنcرأ�8 ا ..  

 : �ع�� ذ�8
iًأو: K�%ا ��gو�/ع !�G�E &' B�!م ���9صDd* angle Uآ�����: 

 :آ�د

private float angle ; 

�ً�*�#: � �� و��Dd* &7م �g'|9ء ا��او��
� .�ا���<��A7 زادت ه12  , ٠�٠٥
�9�d���9 زاد ���dا� K�Iدوران ا� �'!�. 

 :آ�د

angle += 0.05f; 

� ا�ـ :#���ً��� :آ�����angle U إ'�gء دا�� ا�
وران �

 :آ�د

device.Transform.World = Matrix.RotationX  (angle); 

 :آ�Eً= ا�D7د
 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

   private float angle ; 
            public WinForm() 

            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 



            } 
 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 
                  presentParams.SwapEffect = SwapEffect.Discard; 

 
                  device = new Device(0, DeviceType.Hardware, this, 

CreateFlags.SoftwareVertexProcessing, presentParams); 
 

            } 
 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 
                  device.Transform.Projection = 

Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 
 

                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,0,-
30), new Vector3(0,0,0), new Vector3(0,1,0)); 

     
    device.Transform.World = 

Matrix.RotationX  (angle); 
 

            
 
 
 
 
 

                  device.RenderState.Lighting = false; 
 

                device.RenderState.CullMode = Cull.None ; 
    device.RenderState.Clipping = true; 

 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 



 
                  vertices[0].Color = Color.Red.ToArgb(); 

 
                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
                  vertices[2].Color = Color.Yellow.ToArgb(); 

 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
    angle += 0.05f; 

 
            } 

 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 

                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 



                        } 
 

                  } 
 

                  base.Dispose(disposing); 
 

            } 
 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 

            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
 

                        our_directx_form.InitializeDevice(); 
 

                        Application.Run(our_directx_form); 
 

                  } 
 

            } 
 

      } 
 
} 

 
���dإ�@ ا� �>�V%�9 �� ��8/7 أ�Hً� إ'�gء زوا�� ��A(�ور ا��=#�
 : .�ا�

 :ا�D7د

 :آ�د

using System; 
using System.Drawing; 



using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

   private float angle ; 
            public WinForm() 

            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 
            } 

 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 
                  presentParams.SwapEffect = SwapEffect.Discard; 

 
                  device = new Device(0, DeviceType.Hardware, this, 

CreateFlags.SoftwareVertexProcessing, presentParams); 
 

            } 
 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 



                  device.Transform.Projection = 
Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 

 
                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,0,-

30), new Vector3(0,0,0), new Vector3(0,1,0)); 
     

    device.Transform.World = 
Matrix.RotationAxis  (new Vector3 (2,2,2),angle); 

 
            

 
 
 
 
 

                  device.RenderState.Lighting = false; 
 

                device.RenderState.CullMode = Cull.None ; 
    device.RenderState.Clipping = true; 

 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

 
                  vertices[0].Color = Color.Red.ToArgb(); 

 
                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
                  vertices[2].Color = Color.Yellow.ToArgb(); 

 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 



                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
    angle += 0.05f; 

 
            } 

 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 

                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 

                        } 
 

                  } 
 

                  base.Dispose(disposing); 
 

            } 
 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 



            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
 

                        our_directx_form.InitializeDevice(); 
 

                        Application.Run(our_directx_form); 
 

                  } 
 

            } 
 

      } 
 
} 

 
Uوه �� ��Aاو��
� .�ا���� أv!ى E& أ�4 '�� �d�!m �ًHه/�ك أ� 

��  إ��-
ام ا�-�0
TickCount  �N���� ¤A:. U١٥وا�� milliseconds 

 :آ�د

  
Matrix.RotationX((System.Environment.TickCount)) 

 :�E�7��9 ا�D7د

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

//   private float angle ; 
            public WinForm() 



            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 
            } 

 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 
                  presentParams.SwapEffect = SwapEffect.Discard; 

 
                  device = new Device(0, DeviceType.Hardware, this, 

CreateFlags.SoftwareVertexProcessing, presentParams); 
 

            } 
 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 
                  device.Transform.Projection = 

Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 
 

                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,0,-
30), new Vector3(0,0,0), new Vector3(0,1,0)); 

     
    device.Transform.World = 

Matrix.RotationX((System.Environment.TickCount / 450.0f)); 
 
 

            
 
 
 
 
 

                  device.RenderState.Lighting = false; 
 



                device.RenderState.CullMode = Cull.None ; 
    device.RenderState.Clipping = true; 

 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

 
                  vertices[0].Color = Color.Red.ToArgb(); 

 
                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
                  vertices[2].Color = Color.Yellow.ToArgb(); 

 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
//    angle += 0.05f; 

 
            } 

 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 



                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 

                        } 
 

                  } 
 

                  base.Dispose(disposing); 
 

            } 
 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 

            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
 

                        our_directx_form.InitializeDevice(); 
 

                        Application.Run(our_directx_form); 
 

                  } 
 

            } 
      } 

 
} 



 :ا�
رس ا�����
 

 Scaling ا�ـ -
�ـ Matrix ��� ا�ـ -� Translation و ا�ـ Rotation و ا�ـ Scaling  

 
-------------------- 

 
 

 Scaling ا�ـ- 
 
 

 . zو y و x )12.� و)0/.� ا��'-, +* ا()'�ه�ت: و$�#" Scaling ا�ـ
 

 :�;�Dض أن �
ي �-, $ح�" ا�;<�ط ا���6.>: �;:89 ا��#�ل ا���6*
  ٤$-�وي  Y  وا��حHر-------- ٤$-�وي  X ا��حHر: اGو�*  �;<EFا

 E.L�#ا� EF>;ر: ا�Hا��ح X  ر-------- ٤-$-�ويHوا��ح  Y  ٤-$-�وي  
"2Mآ�� +* ا� (A) 

 

 
 
 

">;� "�R 
�T ا�Scaling "2M اSن أL* أر$R (A),  T�R نH2( V.حW
�T ١/٢) X (X0L ا��حHرRر وHا��ح Y  ٢)-�وي . 

 ح.V س;-6`
م هDirectX \8 �;ح" ه8\ ا��-:�E آ�� $�D" ا�ـ
E+HD0ا�� (Matrix): 

 



 
 

 
 
 
 

 

 

 

 

 

 
�f� g أر�� �* ا�'-, إ�T ح��6> اGو�1d T"  ح-;ً� اSنd إذا

�.E ا�ـ�R اث
�.>  Scaling إحR)2" أيMا� jk ,-'إر��ع ا� B  Tإ�
 .(A ا�2"

 



E+HD0س ا��H2�k م
`6-L 8نn
;R (Matrix) *��6آ�� o106�: 
 

 
 

 
---- 
 
 

 2W" ه8\ ا�6حq$Hت pWس6`
ام ا�
ا�H>$ DirectX Eم ا�ـ
Matrix.Scaling() ا9" ا�ـ
W <ا�
 ,OnPaint ح.H>L Vم E+�rpW ه8\ ا�
V��.> E$�uL ا�ـ �;:k 89#�ل ا��#R v1FLو Scaling  T�R نH2$ V.حW

�T ا��حHر١$-�وي  x ا��حHرRو  y وي�-W ر ٢Hا��ح T�Rو z 



 ٠$-�وي 
 

 :آ�د

device.Transform.World = Matrix.Scaling (1,2,0); 

 
 :آ�qًk ا�H2د

 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

   private float angle ; 
            public WinForm() 

            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 
            } 

 
 

            public void InitializeDevice() 
 

            { 
 

                  PresentParameters presentParams = new 
PresentParameters(); 

 
                  presentParams.Windowed = true; 

 



                  presentParams.SwapEffect = SwapEffect.Discard; 
 

                  device = new Device(0, DeviceType.Hardware, this, 
CreateFlags.SoftwareVertexProcessing, presentParams); 

 
            } 

 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 
                  device.Transform.Projection = 

Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 
 

                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,0,-
30), new Vector3(0,0,0), new Vector3(0,1,0)); 

     
    device.Transform.World = 

Matrix.Scaling (1,2,0); 
 

            
 
 

                  device.RenderState.Lighting = false; 
 

                device.RenderState.CullMode = Cull.None ; 
    device.RenderState.Clipping = true; 

 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

 
                  vertices[0].Color = Color.Red.ToArgb(); 

 
                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 

 
                  vertices[1].Color = Color.Green.ToArgb(); 

 
                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 

 
                  vertices[2].Color = Color.Yellow.ToArgb(); 

 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 



                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
    angle += 0.05f; 

 
            } 

 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 

                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 

                        } 
 

                  } 
 

                  base.Dispose(disposing); 
 

            } 
 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 



                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 

            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
 

                        our_directx_form.InitializeDevice(); 
 

                        Application.Run(our_directx_form); 
 

                  } 
 

            } 
 

      } 
 
} 

 
�R 
;R" RUN *��62" ا�Mا� �;.F�.-+ دH28ا ا�{�: 

 
 

 



 
 

�ـ Matrix ��� ا�ـ- � Translation و ا�ـ Rotation و ا�ـ Scaling  
 
 

 وjk أ�" +}, ه8\ ا����.E س;26�, jR آ.E.D ��� و~�ح و�rب
 HD (Matrix)+�تا��0

 
 

�.E ا�'����W أ
1L: 
E+HD0ي ا��
 :(B) وا���D;� (A) E+HD0ض W:ن �
 

 
 

 :���}�� س.H2ن آ����6* ح�ص"
 
���!

 
 

 :~�ح}�� س.H2ن آ����6* ح�ص"
 
���!

 

 



 :W�r}�� س.H2ن آ����6* ح�ص"

 
---------------------------- 

 
 
 

fذ� T�R *��R 89:;� ...... 
 


$;� ���ع $ح�" ا(ح
ا�.�ت ا�E.��6 ا�ـ� X = ا�ـ ٥ Y= ا�ـ ٠ Z = ا�ـ ٠ W 
  �;<Hم ١ =

�
ار  ��W Scaling": أوً>�W <�١ T�R ا��ح�ور١/٥ أي ٥ T�R  E�q#ا� 
x,y,z 

�ً.L�� :"��W Rotation �W ار
>�W <� ر٤/ يHل ا��حHراد$�ن ح  y  
�ً#��� :"��W Translation  ار
>�W <ر�١Hا��ح T�R  x  ر٢وHا��ح T�R  

y  ٣-وT�R  رHا��ح z 

ة �}8ا ا���Mع $
 ? (ا�'-,(إح-� ا(ح
ا�.�ت ا�'

 
---------------------- 

 
 HF9ة Lح-� ا�ـ )H2ن ه8\ ا����.2MW E" )�اآ�* أي أن أول

Scaling '.6;89 ا�:Lا�ـو �{.�R v1FL ,� jkو E Rotation  89:Lو
E'.6;ا�ـ ا� �{.�R v1F;� Translation 

 :ا�ح"
 



 
���!



 
 
 

ه;�ك ~�$<E أ�9ى ��ح" وه* �rب ا�#HD0k E�q+�ت ���1Wه�  أو
  ... ا���1
 

 :k�1'* ���ب ا�#HD0k E�q+�ت ��1W}� ا���1ا�H2د ا� �;�ى
 

 :آ�د

device.Transform.World = Matrix.Scaling (2,2,0) * Matrix.RotationX   
(Geometry.DegreeToRadian (180))* Matrix.Translation (0,10,1); 

 
 :آ�qًk ا�H2د

 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace DirectX_Tutorial 
 
{ 
 

      public class WinForm : System.Windows.Forms.Form 
      { 

            private Device device; 
            private System.ComponentModel.Container components = null; 

   private float angle ; 
            public WinForm() 

            { 
 

                  InitializeComponent(); 
 

                  this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

 
            } 

 
 

            public void InitializeDevice() 



 
            { 

 
                  PresentParameters presentParams = new 

PresentParameters(); 
 

                  presentParams.Windowed = true; 
 

                  presentParams.SwapEffect = SwapEffect.Discard; 
 

                  device = new Device(0, DeviceType.Hardware, this, 
CreateFlags.SoftwareVertexProcessing, presentParams); 

 
            } 

 
 

            protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

 
            { 

 
                  device.Transform.Projection = 

Matrix.PerspectiveFovLH((float)Math.PI/4, this.Width/this.Height, -1f, 1f); 
 

                  device.Transform.View = Matrix.LookAtLH(new Vector3(0,0,-
30), new Vector3(0,0,0), new Vector3(0,1,0)); 

      
    device.Transform.World = 

Matrix.Scaling (2,2,0) * Matrix.RotationX   (Geometry.DegreeToRadian 
(180))* Matrix.Translation (0,10,1); 

 
            

 
 
 
 
 

                  device.RenderState.Lighting = false; 
 

                device.RenderState.CullMode = Cull.None ; 
    device.RenderState.Clipping = true; 

 
 

                  CustomVertex.PositionColored[] vertices = new 
CustomVertex.PositionColored[3]; 

 
                  vertices[0].SetPosition(new Vector3(0f, 0f, 0f)); 

 
                  vertices[0].Color = Color.Red.ToArgb(); 

 



                  vertices[1].SetPosition(new Vector3(10f, 0f, 0f)); 
 

                  vertices[1].Color = Color.Green.ToArgb(); 
 

                  vertices[2].SetPosition(new Vector3(5f, 10f, 0f)); 
 

                  vertices[2].Color = Color.Yellow.ToArgb(); 
 
 

                  device.Clear(ClearFlags.Target, Color.DarkSlateBlue , 1.0f, 0); 
 
 

                  device.BeginScene(); 
 

                  device.VertexFormat = 
CustomVertex.PositionColored.Format; 

 
                  device.DrawUserPrimitives(PrimitiveType.TriangleList, 1, 

vertices); 
 

                  device.EndScene(); 
 
                   
 

                  device.Present(); 
 
 

                  this.Invalidate(); 
    angle += 0.05f; 

 
            } 

 
 

            protected override void Dispose (bool disposing) 
 

            { 
 

                  if (disposing) 
 

                  { 
 

                        if (components != null) 
 

                        { 
 

                             components.Dispose(); 
 

                        } 
 

                  } 



 
                  base.Dispose(disposing); 

 
            } 

 
 

            private void InitializeComponent() 
 

            { 
 

                  this.components = new System.ComponentModel.Container(); 
 

                  this.Size = new System.Drawing.Size(500,500); 
 

                  this.Text = "DirectX Tutorial"; 
 

            } 
 
       
 

            static void Main()  
 

            { 
 

                  using (WinForm our_directx_form = new WinForm()) 
 

                  { 
 

                        our_directx_form.InitializeDevice(); 
 

                        Application.Run(our_directx_form); 
 

                  } 
 

            } 
 

      } 
 
} 

 
;R"�R RUN *��62" ا�Mا� �;$
� �{u.-+ qRG�W دH2��: 
 



 
 
 
 

 �k )ح.�ت ا���k�1 ه�L* ا���اوي ا�u6Lو�L +* ا�
رس ا�<�دم
 
 



 
 :ا	
رس ا	��دي ���

 
 Vertex Math ا	ـ -
 Vertex Buffer ا	ـ -

-------------------- 
 

 Vector Math (Vertex) ا	ـ -
أ+�4 إ	3 ا	�12 (وه/ �.�رة �, +!*( 	)� إ&%�$ و"!
ار  ,Vector ا	ـ

1678�9) 
 

 
 


دA( وا	2?:�ت ا	?<%)ه 	>�6ق 9:,B	2?:�ت ا	12 1678�9, ا�	3 ا	أ+�4 إ: 
 

 
 



 
 
 

Dًأو :)Aد
B	ا E:!	ا: 
 :ا	<�	/ 	>HIJ ا	?�Gل
 

 
 

K�8�9 ل�G?	ا ," u و v ـ	ا )A�4+ �(:M� N.*<	 Normalization Vector  /وه
و&س?/ �B^ /9ع , "س�وA( 	/ واح
 Vectors أن +%W:?X 1B أUVال ا	ـ

 : ا	Uاح
ة
 

 
 
 
 



 :_�+:ً� ا	!:E ا	?<%)ه

"� &U2ن U!+ (Vectors)ل J9ن ه�ذان ا	?<%)�ن<� /a ن�Aس�و>": 

 

 
 
 
 

 :آ�	<�	/ U2A Vectorsن W?X و�Vح و�cب ا	ـ
 

 
 

أي إذا آ�ن ه>�ك زاوA( 9:, , إ	A�V 3!( ا	�س�ب ا	%.�J+ )A&/ اfن



 ...ا	?<%)::,
 

 



 
 

 Vertex Buffer ا	ـ- 
 
 

)ja /وه (Class) ـ	ا /a $دUXU" Direct٣d o%3 حM� 1?B&  /a )!*<"
 stu" 12�9 ", أAor& ):M?� 1X, ا	ـ, أو a/ آ�ت ا	��^( RAM ذاآ�ة ا	ـ

Vertex , �X1 وإ"�B>	س):1 ا>	�(:M� ت�:M?B	اء ا. 

 :آ�د

new VertexBuffer(typeof(CustomVertex.PositionColored  ), 3, device, 
Usage.Dynamic | 



Usage.WriteOnly, CustomVertex.PositionColored.Format, Pool.Default); 


ة �9را":<�ات... +�ى آ?�� )j6	ا $H1 ه?�& : 
 


 +Uع ا	ـ: ا8ولA
�>	 Vertex ?�اد	هاB" 1"�B>	ا  (PositionColored, 
PositionNormal, … etc) , s?t ة إذا
��t ه�HI ـ	ع اU+ 
A
�>9 Vertex 

ا	U2د �, هHا  H(aا �z>7 {+J9 /<BAح W:?%9 أoXاء PositionColored و	:2,
 .+6سه Vectex ا	ـ

 
/+�G	ـ: ا	د ا
� Uوه Vertex ه:a W|+ ًـ و��دة	ا Maximum Number 

 
~	�G	ـ: ا	ا Device �"
<� $�+J�+ي أH	��2, اM	 W9�& Uآ�ت  وه ,� �<?M2&

 .ا	��^(
 

W9ا�	ـ: ا	ا Usage ح:�تKz	د ا
�A يH	ا Uو">)� ,وه.. 
DoNotClip ـM	 �?سA D يH	ر ا�:r	ا Uوه Vertex ـ	ص:( ا�I /9 Clipping 
Dynamic /a انU<B	وا E%�	9<ه ا�_ )!*<" o%�9 �:>A يH	ر ا�:r	ا Uوه 

 .ا	Hاآ�ة
Points >!�ط	ا W" 1"�B>	ا 

م �>r>سA يH	ر ا�:r	ا Uط وه!a. 

SoftwareProcessing ـ	ا )%	�B" ه:a E>& يH	ر ا�:r	ا Uوه Vertex ـ	ا /a 
Software 

WriteOnly ـ	!�اءة ", ا	ا W<" 1Xم ", أ
r>سA يH	ر ا�:r	ا Uوه Buffer  
 

�"�r	ـ: ا	ع اU+ 
A
�>	 Vertex ـ	1 اIا
9 )<Aor& ?�اد	ا Buffer  
 


 "�2ن ا	ـ Pool :ا	س�دسA
�>	 Buffer رات�:I ة
 :وه>�ك �
Default : 
?>BA ـ	3 اM� ر�:r	ا اHه Usage 1.t ," $�+د
 .وا	Hي ح

Managed : ـ	ا ,Aor& ):M?� نU2& Vertex ـ	1 اIا
9 VGA 
SystemMemory : ـ	ا ,Aor& ):M?� نU2& Vertex ـ	1 اIا
9 RAM 

 
--------- 


ه�B9 /&J&ـ	ا ):M?�  Lock ـM	 س?�ح	�9 /<B& />	وا CPU د�>B	3 ا	ل إUI
	�9 
VGA ـ	ا ,Aor& 1Xأ ," Vertex, مU!+ ):M?B	ا $Hإ+<)�ء ه 
  B9 Unlock?1 و�>

 :آ�د

CustomVertex.PositionColored  [] verts = 
(CustomVertex.PositionColored [])vb.Lock  (0,0); 

   verts[0].SetPosition(new Vector3(0.0f, 1.0f, 
1.0f)); 

   verts[0].Color  = 
System.Drawing.Color.Aqua.ToArgb(); 

   verts[1].SetPosition(new Vector3(-1.0f, -1.0f, 
1.0f)); 

   verts[1].Color = 
System.Drawing.Color.Black.ToArgb(); 

   verts[2].SetPosition(new Vector3(1.0f, -1.0f, 
1.0f)); 

   verts[2].Color = 
System.Drawing.Color.Purple.ToArgb(); 



 
   vb.Unlock (); 

 
 


ي ا	U2د آ�"Kً آ�	<�	/	 �.z:	:  

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
   
   

 
 

  public Form1() 
  { 

   InitializeComponent(); 
  } 

  public void ondeivce() 
  { 

   PresentParameters pp = new PresentParameters 
(); 

   pp.Windowed = true; 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.EnableAutoDepthStencil = true; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   device = new Device (0,DeviceType.Hardware 

,this,CreateFlags.SoftwareVertexProcessing ,pp); 
  } 

  public void camera() 



  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,3),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

 
   vb = new 

VertexBuffer(typeof(CustomVertex.PositionColored  ), 3, device, 
Usage.SoftwareProcessing    | 

    Usage.WriteOnly, 
CustomVertex.PositionColored.Format, Pool.SystemMemory ); 

    
   CustomVertex.PositionColored  [] verts = 

(CustomVertex.PositionColored [])vb.Lock  (0,0); 
   verts[0].SetPosition(new Vector3(0.0f, 1.0f, 

1.0f)); 
   verts[0].Color  = 
System.Drawing.Color.Aqua.ToArgb(); 

   verts[1].SetPosition(new Vector3(-1.0f, -1.0f, 
1.0f)); 

   verts[1].Color = 
System.Drawing.Color.Black.ToArgb(); 

   verts[2].SetPosition(new Vector3(1.0f, -1.0f, 
1.0f)); 

   verts[2].Color = 
System.Drawing.Color.Purple.ToArgb(); 

 
   vb.Unlock (); 

 
 
 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Black ,1,1); 
   device.BeginScene (); 

    
   device.SetStreamSource(0, vb, 0); 

 
   device.VertexFormat = 

CustomVertex.PositionColored .Format ; 
  

 device.DrawPrimitives(PrimitiveType.TriangleList, 0, 1); 
 



    
    

   device.Transform.World =  Matrix.RotationAxis 
(new Vector3 (1,2,3),angle); 

 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
   

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 



    xx.Show (); 
 

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

 
1?� 
<� RUN /	�>	12 ا�	>� ا	س:4)� a K�8�9 دU2M	: 

 

 
 

 ... +Kح� a/ هHا ا	U2د �B9 ا	<�:�ات
1?B9 �<?t ~:ح Function ـM	 )ص�I Camera ـ	ص( 9/ ا�I ى�Iوأ Vertex 

 OnPaint ا	|�ط �3M ا	
ا	( وH9	Render ... �<66I { وأ�Iى 9/ ا	ـ
 

وا	�rص( M?B9:( إ7<?�ارA(  وt?>� اA|ً� 9/ إ7<.
ال هH$ اoX8اء ", ا	U2د
 : ا	�Bض



 :آ�د

this.SetStyle(ControlStyles.AllPaintingInWmPaint | 
ControlStyles.Opaque, true); 

-------------------------------------------------------------------- 
 :آ�د

Application.Run(our_directx_form); 

-------------------------------------------------------------------- 
 :آ�د

this.Invalidate(); 

 :وا	</ &B*/ +<��� أa|1, ا	<�	/ 9/
 :آ�د

 Show (); 
while (xx.Created ) 

 { 
… 
… 

Application.DoEvents (); 
} 

--------------- 
 

ا�ح
ا_:�ت U2Aن �3M دا��ة  و&MG"  ,WcU~١٢"�Gل � �I	U9 �B2" 1?Bا7*( 
 .ا	Uح
ة
 :ا	U2د

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
   

 



  public Form1() 
  { 

   InitializeComponent(); 
  } 

  public void ondeivce() 
  { 

   PresentParameters pp = new PresentParameters 
(); 

   pp.Windowed = true; 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.EnableAutoDepthStencil = true; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   device = new Device (0,DeviceType.Hardware 

,this,CreateFlags.SoftwareVertexProcessing ,pp); 
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,6),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World =  Matrix.RotationAxis 

(new Vector3 (1,2,3),angle); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

 
   vb = new 

VertexBuffer(typeof(CustomVertex.PositionColored  ), 36, device, 
Usage.SoftwareProcessing    | 

    Usage.WriteOnly, 
CustomVertex.PositionColored.Format, Pool.SystemMemory ); 

    
   CustomVertex.PositionColored  [] verts = 

(CustomVertex.PositionColored [])vb.Lock  (0,0); 
 

   //Front face 

	 ا�ول//   ��
 ا

   verts[0] = new CustomVertex.PositionColored(-
1.0f, 1.0f, 1.0f, Color.Red.ToArgb()); 

   verts[1] = new CustomVertex.PositionColored(-
1.0f, -1.0f, 1.0f, Color.Red.ToArgb()); 

   verts[2] = new 
CustomVertex.PositionColored(1.0f, 1.0f, 1.0f, Color.Red.ToArgb()); 

   //����

	 ا��
 ا
   verts[3] = new CustomVertex.PositionColored(-

1.0f, -1.0f, 1.0f, Color.Red.ToArgb()); 



   verts[4] = new 
CustomVertex.PositionColored(1.0f, -1.0f, 1.0f, Color.Red.ToArgb()); 

   verts[5] = new 
CustomVertex.PositionColored(1.0f, 1.0f, 1.0f, Color.Red.ToArgb()); 

 
   // Back face  

	 ا�ول//   ��
 ا

   verts[6] = new CustomVertex.PositionColored(-
1.0f, 1.0f, -1.0f, Color.Blue.ToArgb()); 

   verts[7] = new 
CustomVertex.PositionColored(1.0f, 1.0f, -1.0f, Color.Blue.ToArgb()); 

   verts[8] = new CustomVertex.PositionColored(-
1.0f, -1.0f, -1.0f, Color.Blue.ToArgb()); 

   //����

	 ا��
 ا
   verts[9] = new CustomVertex.PositionColored(-

1.0f, -1.0f, -1.0f, Color.Blue.ToArgb()); 
   verts[10] = new 

CustomVertex.PositionColored(1.0f, 1.0f, -1.0f, Color.Blue.ToArgb()); 
   verts[11] = new 

CustomVertex.PositionColored(1.0f, -1.0f, -1.0f, Color.Blue.ToArgb()); 
 

   // Top face 

	 ا�ول//   ��
 ا

   verts[12] = new CustomVertex.PositionColored(-
1.0f, 1.0f, 1.0f, Color.Yellow.ToArgb()); 

   verts[13] = new 
CustomVertex.PositionColored(1.0f, 1.0f, -1.0f, Color.Yellow.ToArgb()); 

   verts[14] = new CustomVertex.PositionColored(-
1.0f, 1.0f, -1.0f, Color.Yellow.ToArgb()); 

   //����

	 ا��
 ا
   verts[15] = new CustomVertex.PositionColored(-

1.0f, 1.0f, 1.0f, Color.Yellow.ToArgb()); 
   verts[16] = new 

CustomVertex.PositionColored(1.0f, 1.0f, 1.0f, Color.Yellow.ToArgb()); 
   verts[17] = new 

CustomVertex.PositionColored(1.0f, 1.0f, -1.0f, Color.Yellow.ToArgb()); 
 

   // Bottom face  

	 ا�ول//   ��
 ا

   verts[18] = new CustomVertex.PositionColored(-
1.0f, -1.0f, 1.0f, Color.Black.ToArgb()); 

   verts[19] = new CustomVertex.PositionColored(-
1.0f, -1.0f, -1.0f, Color.Black.ToArgb()); 
   verts[20] = new 

CustomVertex.PositionColored(1.0f, -1.0f, -1.0f, Color.Black.ToArgb()); 
   //����

	 ا��
 ا

   verts[21] = new CustomVertex.PositionColored(-
1.0f, -1.0f, 1.0f, Color.Black.ToArgb()); 

   verts[22] = new 
CustomVertex.PositionColored(1.0f, -1.0f, -1.0f, Color.Black.ToArgb()); 



   verts[23] = new 
CustomVertex.PositionColored(1.0f, -1.0f, 1.0f, Color.Black.ToArgb()); 

 
   // **** face 

	 ا�ول//   ��
 ا

   verts[24] = new CustomVertex.PositionColored(-
1.0f, 1.0f, 1.0f, Color.Gray.ToArgb()); 

   verts[25] = new CustomVertex.PositionColored(-
1.0f, -1.0f, -1.0f, Color.Gray.ToArgb()); 

   verts[26] = new CustomVertex.PositionColored(-
1.0f, -1.0f, 1.0f, Color.Gray.ToArgb()); 

   //����

	 ا��
 ا
   verts[27] = new CustomVertex.PositionColored(-

1.0f, 1.0f, -1.0f, Color.Gray.ToArgb()); 
   verts[28] = new CustomVertex.PositionColored(-

1.0f, -1.0f, -1.0f, Color.Gray.ToArgb()); 
   verts[29] = new CustomVertex.PositionColored(-

1.0f, 1.0f, 1.0f, Color.Gray.ToArgb()); 
 

   // Right face  

	 ا�ول//   ��
 ا

   verts[30] = new 
CustomVertex.PositionColored(1.0f, 1.0f, 1.0f, Color.Green.ToArgb()); 

   verts[31] = new 
CustomVertex.PositionColored(1.0f, -1.0f, 1.0f, Color.Green.ToArgb()); 

   verts[32] = new 
CustomVertex.PositionColored(1.0f, -1.0f, -1.0f, Color.Green.ToArgb()); 

   //����

	 ا��
 ا
   verts[33] = new 

CustomVertex.PositionColored(1.0f, 1.0f, -1.0f, Color.Green.ToArgb()); 
   verts[34] = new 

CustomVertex.PositionColored(1.0f, 1.0f, 1.0f, Color.Green.ToArgb()); 
   verts[35] = new 

CustomVertex.PositionColored(1.0f, -1.0f, -1.0f, Color.Green.ToArgb()); 
 
 

   vb.Unlock (); 
 
 
 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Black  ,1,1); 
   device.BeginScene (); 

    
   device.SetStreamSource(0, vb, 0); 

 



   device.VertexFormat = 
CustomVertex.PositionColored .Format ; 

  
 device.DrawPrimitives(PrimitiveType.TriangleList, 0, 12); 

 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
   

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 



    xx.Show (); 
 

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1?� 
<� RUN /	�>	12 ا�	4:7)� ا: 

 



 
 

 إح
ا_:�ت ا	ـ a/ ا	U2د A�V �:�>9 s?t K�8�9!( ا	<K" :,� �A�zح4(
Vertex اH2آ<�9<ه ه ," Dً
.a ... 

 :آ�د

verts[0].SetPosition (new Vector3 (-1.0f, 1.0f, 1.0f)); 
verts[0].Color = Color.Red.ToArgb 

(); 
 

$H(9 29<�9<ه s?t )!A�*	ا.. 

 :آ�د

verts[0] = new CustomVertex.PositionColored(-1.0f, 1.0f, 1.0f, 
Color.Red.ToArgb()); 

 
12a  �"3 رو	دي إJ& *�ق	>س.( ...... ا	1 �9|aأ E(Aأ /<>	J7 و8آ, إذا

):M?B	ه+�:z	اآ�ة   اH	وا ....):+�G	ا )!A�*	} ا	ل UtJ7  
 
 
 

�I� ل�G" HIJ<	 ... 

 رE7 أرU*I )B9ط "<!�BV( آ?� a/ ا	�12A>!1 أ+/ أر	1678�9 : 

 
 

 



 
 
 

 : 	B?1 ذا	}
Dً1: أو?B9 مU!<7 VertexBuffer, د
 أي أآ�G ", ا	?*UMب ٩ح%?( 9/  و+�

و	I 12ط  ٤ U9اح
 ح:~ +Kح� J9ن �
د ا	>!�ط a/ ا	�K�8�9 12 ه/
 �.zA ٨+!*<�ن إذا  

 :آ�د

vb = new VertexBuffer (typeof(CustomVertex.PositionNormalColored  
),100,device,Usage.WriteOnly 

,CustomVertex.PositionNormalColored.Format ,Pool.Default ); 
CustomVertex.PositionNormalColored [] cc = 

(CustomVertex.PositionNormalColored [])vb.Lock (0,0); 

�ً:+�_: )M?X )A<�2ار	%?1 ا	م ", ا
r>7>س 
و for  �?9	aU>:� ا	stU وا	%)
W9أر E7ر 
A/ أ+/ أر	<�	آ� �.z>سa ط�!+: 

 :آ�د

for (int i =0;i<=4;i++) 

�ًG	�_: NA�V ,� )Aاوo	د ا�%Aإ  
٣٦٠ (PI*٢) د
B	ا )?:t ب�c (i) >!�ط	ع اU?%" E:?�اد ر7?)� وه/  &!س	ا

٤ 

 :آ�د

float theta = (float)(2 * Math.PI * i) / 4; 

�ًB9>!*( :را	ا_:�ت ا
 .ا	oاوy /9 sin )A ا	oاوA( وا	>!*( x /9 cos إA%�د ا�ح

 :آ�د

cc[i*2].SetPosition (new Vector3 ((float)Math.Cos  (theta),(float)Math.Sin  
(theta),0)); 


د ا	>!�ط ا	?�اد رa �(?7/ ا	
ا	( :�I"سً�� 
A
 U!+ DrawPrimitivesم 9<�
 ٨ و&س�وي ٢ �cب ٤ا	?�اد ا	<Uص:1 9:>)� وهU  وU2Aن �
د ا	>!�ط

 

 :آ�د

device.DrawPrimitives (PrimitiveType.LineStrip   ,0,8); 

 
 

 :آ�"Kً ا	U2د

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 



using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondeivce() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.Windowed = true; 

   pp.SwapEffect = SwapEffect.Discard; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = DepthFormat.D16 
; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

  } 
  public void camera() 

  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,5),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

   vb = new VertexBuffer 
(typeof(CustomVertex.PositionNormalColored  

),9,device,Usage.WriteOnly 
,CustomVertex.PositionNormalColored.Format ,Pool.Default ); 

   CustomVertex.PositionNormalColored [] cc = 
(CustomVertex.PositionNormalColored [])vb.Lock (0,0); 

   for (int i =0;i<=4;i++) 
   { 

    float theta = (float)(2 * Math.PI * i) / 4; 



    cc[i*2].SetPosition (new Vector3 
((float)Math.Cos  (theta),(float)Math.Sin  (theta),0)); 

    cc[i*2].Color = Color.SkyBlue .ToArgb (); 
 

   } 
   vb.Unlock (); 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Black   ,1,1); 
   device.BeginScene (); 

    
   device.SetStreamSource (0,vb,0); 

   device.VertexFormat = 
CustomVertex.PositionNormalColored.Format ; 

   device.DrawPrimitives (PrimitiveType.LineStrip   
,0,8); 

   device.Transform.World =  Matrix.RotationAxis 
(new Vector3 (0,0,3),angle); 

 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 



  /// </summary> 
  private void InitializeComponent() 

  { 
   this.components = new 

System.ComponentModel.Container(); 
   this.Size = new System.Drawing.Size(300,300); 

   this.Text = "Form1"; 
  } 

  #endregion 
 

   
  static void Main()  

  { 
   using (Form1 xx = new Form1 ()) 

   { 
    xx.ondeivce (); 

    xx.Show (); 
 

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

 
 

 :1678�9 آ?� a/ ا	�U!+  ,12م AUM& /9, "� 9:, اWMc8"� رأA} اfن J9ن
 

 



 
  ", DrawPrimitives 9<�:� ا	ـ U!<7م a!ط

 :آ�د

   device.DrawPrimitives (PrimitiveType.LineStrip   
,0,8); 

 :إ	3

 :آ�د

device.DrawPrimitives (PrimitiveType.TriangleStrip   ,0,8); 

�ً|Aـ وأ	ا E%ن حU2:7 VertexBuffer  انU	8ا HIJ:7 } 8+ه	أآ.� 9?�&:, وذ
  ١٨ و&س�وي �c٢ب  ٩وا�ح
ا_:�ت أي 

 
Kً"د آ�U2	ا: 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondeivce() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.Windowed = true; 

   pp.SwapEffect = SwapEffect.Discard; 
   pp.EnableAutoDepthStencil = true; 



   pp.AutoDepthStencilFormat = DepthFormat.D16 
; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

  } 
  public void camera() 

  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,5),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

   vb = new VertexBuffer 
(typeof(CustomVertex.PositionNormalColored  

),18,device,Usage.WriteOnly 
,CustomVertex.PositionNormalColored.Format ,Pool.Default ); 

   CustomVertex.PositionNormalColored [] cc = 
(CustomVertex.PositionNormalColored [])vb.Lock (0,0); 

   for (int i =0;i<=4;i++) 
   { 

    float theta = (float)(2 * Math.PI * i) / 4; 
    cc[i*2].SetPosition (new Vector3 

((float)Math.Cos  (theta),(float)Math.Sin  (theta),0)); 
    cc[i*2].Color = Color.SkyBlue .ToArgb (); 

 
   } 

   vb.Unlock (); 
  } 

  public void render() 
  { 

   device.Clear (ClearFlags.Target | 
ClearFlags.ZBuffer ,Color.Black   ,1,1); 

   device.BeginScene (); 
    

   device.SetStreamSource (0,vb,0); 
   device.VertexFormat = 
CustomVertex.PositionNormalColored.Format ; 
   device.DrawPrimitives 

(PrimitiveType.TriangleStrip   ,0,8); 
   device.Transform.World =  Matrix.RotationAxis 

(new Vector3 (0,0,3),angle); 
 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 



  } 
  protected override void 

OnPaint(System.Windows.Forms.PaintEventArgs e) 
  { 

   this.render (); 
  } 

 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
   

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 
    xx.Show (); 

 
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 



   } 
  } 

 } 
} 

�I� ل�G" :دا��ة E7�9 E!<	 : 
   وذ	} U*I E7�9�:.2>9ط أآ�G 9>�6 ا	>K�8�9 )A�4 و8آ, U!<7م

 ١٢٠	:VertexBuffer  �.z ا	ـ
 ٥٠ 	<for �.z وا	ـ

 ١٠٠	:DrawPrimitives  �.z وا	ـ
 

 :أ+�4 إ	3 ا	�12 1678�9
 

 
 
 

Kً"د آ�U2	ا: 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 



namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondeivce() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.Windowed = true; 

   pp.SwapEffect = SwapEffect.Discard; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = DepthFormat.D16 
; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

  } 
  public void camera() 

  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,5),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

   vb = new VertexBuffer 
(typeof(CustomVertex.PositionNormalColored  

),120,device,Usage.WriteOnly 
,CustomVertex.PositionNormalColored.Format ,Pool.Default ); 

   CustomVertex.PositionNormalColored [] cc = 
(CustomVertex.PositionNormalColored [])vb.Lock (0,0); 

   for (int i =0;i<=50;i++) 
   { 

    float theta = (float)(2 * Math.PI * i) / 50; 
    cc[i*2].SetPosition (new Vector3 

((float)Math.Cos  (theta),(float)Math.Sin  (theta),0)); 
    cc[i*2].Color = Color.Red  .ToArgb (); 



 
   } 

   vb.Unlock (); 
  } 

  public void render() 
  { 

   device.Clear (ClearFlags.Target | 
ClearFlags.ZBuffer ,Color.Black   ,1,1); 

   device.BeginScene (); 
    

   device.SetStreamSource (0,vb,0); 
   device.VertexFormat = 
CustomVertex.PositionNormalColored.Format ; 
   device.DrawPrimitives 

(PrimitiveType.TriangleStrip   ,0,100); 
   device.Transform.World =  Matrix.RotationAxis 

(new Vector3 (1,1,3),angle); 
 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 



   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
   

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 
    xx.Show (); 

 
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

 :و9>�6 ا	> ,)A�4	��G" :W?t E7ل
)a�cم 9/ إU!<7 ~:ح  

 

 :آ�د

cc[i*2].SetPosition (new Vector3 ((float)Math.Cos  (theta),(float)Math.Sin  
(theta),0)); 

cc[i*2].SetPosition (new Vector3 ((float)Math.Cos  (theta),(float)Math.Sin  
(theta),2)); 

 
 :	>� ا	�12 ا	<�	/ 	:4)�

 



 
 

 :آ�"Kً ا	U2د
 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 



  public void ondeivce() 
  { 

   PresentParameters pp = new PresentParameters 
(); 

   pp.Windowed = true; 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.EnableAutoDepthStencil = true; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   device = new Device (0,DeviceType.Hardware 

,this,CreateFlags.SoftwareVertexProcessing ,pp); 
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,5),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

   vb = new VertexBuffer 
(typeof(CustomVertex.PositionNormalColored  

),120,device,Usage.WriteOnly 
,CustomVertex.PositionNormalColored.Format ,Pool.Default ); 

   CustomVertex.PositionNormalColored [] cc = 
(CustomVertex.PositionNormalColored [])vb.Lock (0,0); 

   for (int i =0;i<=50;i++) 
   { 

    float theta = (float)(2 * Math.PI * i) / 50; 
 

    cc[i*2].SetPosition (new Vector3 
((float)Math.Cos  (theta),(float)Math.Sin  (theta),0)); 

    cc[i*2].SetPosition (new Vector3 
((float)Math.Cos  (theta),(float)Math.Sin  (theta),2)); 

    cc[i*2].Color = Color.Aqua  .ToArgb (); 
 

      
 

   } 
   vb.Unlock (); 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Black   ,1,1); 
   device.BeginScene (); 

    



   device.SetStreamSource (0,vb,0); 
   device.VertexFormat = 
CustomVertex.PositionNormalColored.Format ; 
   device.DrawPrimitives 

(PrimitiveType.TriangleStrip   ,0,100); 
   device.Transform.World =  Matrix.RotationAxis 

(new Vector3 (3,3,3),angle); 
 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
   

  static void Main()  
  { 



   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 
    xx.Show (); 

 
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

 
 :(9>�6 ا	>�G"))A�4ل � �I	B?1 ^12 إU*7ا+/ 

 

 
 

 :�"Kًآ ا	U2د

 

 

 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 



using System.Windows.Forms; 
using System.Data; 

using Microsoft.DirectX; 
using Microsoft.DirectX.Direct3D; 

 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondeivce() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.Windowed = true; 

   pp.SwapEffect = SwapEffect.Discard; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = DepthFormat.D16 
; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

  } 
  public void camera() 

  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,5),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

   vb = new VertexBuffer 
(typeof(CustomVertex.PositionNormalColored  

),120,device,Usage.WriteOnly 
,CustomVertex.PositionNormalColored.Format ,Pool.Default ); 

   CustomVertex.PositionNormalColored [] cc = 
(CustomVertex.PositionNormalColored [])vb.Lock (0,0); 



   for (int i =0;i<=50;i++) 
   { 

    float theta = (float)(2 * Math.PI * i) / 50; 
 

    cc[i*2].SetPosition (new Vector3 
((float)Math.Cos  (theta),(float)Math.Sin  (theta),0)); 

    cc[i*2].SetPosition   (new Vector3 
((float)Math.Cos  (theta),(float)Math.Sin  (theta),0)); 

    cc[i*2].Color = Color.Gold    .ToArgb (); 
 

    cc[i*2+1].SetPosition (new Vector3 
((float)Math.Cos  (theta),(float)Math.Sin  (theta),1)); 

    cc[i*2+1].SetPosition   (new Vector3 
((float)Math.Cos  (theta),(float)Math.Sin  (theta),1)); 

    cc[i*2+1].Color = Color.Azure   .ToArgb 
(); 
 

      
 

   } 
   vb.Unlock (); 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Black   ,1,1); 
   device.BeginScene (); 

    
   device.SetStreamSource (0,vb,0); 

   device.VertexFormat = 
CustomVertex.PositionNormalColored.Format ; 
   device.DrawPrimitives 

(PrimitiveType.TriangleStrip   ,0,100); 
   device.Transform.World =  Matrix.RotationAxis 

(new Vector3 (3,3,3),angle); 
 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 



   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
  #region Windows Form Designer generated code 

  /// <summary> 
  /// Required method for Designer support - do not 

modify 
  /// the contents of this method with the code editor. 

  /// </summary> 
  private void InitializeComponent() 

  { 
   this.components = new 

System.ComponentModel.Container(); 
   this.Size = new System.Drawing.Size(300,300); 

   this.Text = "Form1"; 
  } 

  #endregion 
                             static void Main()  

  { 
   using (Form1 xx = new Form1 ()) 

   { 
    xx.ondeivce (); 

    xx.Show (); 
 

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 
 
 
 



 
 :ا	
رس ا	���� ���

 
 Texture ا	ـ -
 Vertex أ��اع ا	ـ -

-------------------- 
 

 Texture ا	ـ- 
 

�ً����, 	�ن ��1�2 �د �!/ إ.
ا-+�#( Vertex آ+* أ�( ) '��� إ�%�ء ا	ـ #"! �� 
�1س1=
م ا	ـ ��;: ه78 ا	��6)5 Texture. 


DirectX  �G �س1=
م ه8ا ا	 A!%B @� ا	ـ Texture ا	ـ��HI
�  H ر #ح�B	ا
1
ادG2ا jpg أو Bitmap ـ	/ ا	إ Objects. 

  .YG أHX � !+5 ا	1ح'W @� إ.
ا-+�ت ا	�Bر U ا	ـ و V #س1=
م ا2.
ا-+�ت ا	ـ
H'�	/ ا	أ��6 إ H;�Z��: 
 

 
 

�;H @سA]B1 ا2.
ا-+�ت �!+\�أي 	� أ8Iت ه8Zر @� ا�B	7 ا �	�1	آ�: 
 
 



 
 
 

 .....YG أHX إد�Iل ا	�Bرة �!/ أي آ� ,Ya	�8I` ا	1%[+_ ا	" !� ا^ن
 

dًم: أو��
اG :;� HI!* ا	 ��وع��ef ه78 ا	�Bرة  �� H;�Zا �@ ,
W�  RAAD و�"%+\� ا2
 

 
 

�ً+��- :�+i1 	ا Y� A(�B1	����م � Texture �	�1	آ�: 
private Texture txt; 

 



�ً�	�- :5l;	م ا
 eG ا	
ا	TextureLoader 5 ا	 س / (Class) �س1=
(Function) / س 	ا FromFile سG 
(
�ر ا	�Bرة ا	 �اد YG أHX � !+5 #ح

�\"G HG�"1	8اآ�ة ,ا	ا �@ �\�(v=#و.  

 :آ�د

txt =  TextureLoader.FromFile  (device, Application.StartupPath + 
@"\..\..\RAAD.jpg"); 

 
w+. أن Application.StartupPath ! ��وع	 �	ح�	س�ر ا 	ا H� ( , {|( أي

:;�� RAAD.jpg و, ��وعGس�ر ا	 !* ا	8ي �vI{ @+( ا	  وef ا	�Bرة 
1
اد وا	�1G2ا eG رة�B	ا W���	=%�ة اZو	/ ) �H إ �\�"fو. 

 
�ً"���م �i1+� ��ع ا	ـ: را� Vertex YG 
Xو � �أ) PositionColored ـ	/ ا	إ 

PositionTextured , ـ	ط ا���ط ����� ا	ـ Vertex @[\78 ا	=%�ة � ��  
Texture.  ط��� H� ( 8ي	وا H;�Z�� 	 �!w و#�ef إ.
ا-+�ت	��ى ا	 ��ل 

��1�2 �د �!/ ا	ـ (Texture) ا	�Bرة �\ +!� v ـ	و ا u. 

 :آ�د

verts[0].SetPosition(new Vector3(0, 0f, 0)); 
   verts[0].Tv = 0.5f; 
   verts[0].Tu = 0.5f; 

 
verts[1].SetPosition(new Vector3(-1, -1, 0)); 

   verts[1].Tv = 1; 
   verts[1].Tu = 0; 

    
verts[2].SetPosition(new Vector3(1, -1.0f,0)); 

   verts[2].Tv = 1; 
   verts[2].Tu = 1; 

 
 


ام ا	'�د ا	�1	� #[�/ �!+�� � !+5 ��اءة ا	�Bرة: G�Iسً�=1��� :وذ	� 

 :آ�د

 device.SetTexture(0,txt); 

 
 
 
 
 
� ا	'�دًGآ�: 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 



using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

  private Texture txt; 
 

   
   

 
 

  public Form1() 
  { 

   InitializeComponent(); 
  } 

  public void ondeivce() 
  { 

   PresentParameters pp = new PresentParameters 
(); 

   pp.Windowed = true; 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.EnableAutoDepthStencil = true; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   device = new Device (0,DeviceType.Hardware 

,this,CreateFlags.SoftwareVertexProcessing ,pp); 
   txt =  TextureLoader.FromFile  (device, 

Application.StartupPath + @"\..\..\RAAD.jpg"); 
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,3),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   //device.Transform.World =  Matrix.RotationAxis 

(new Vector3 (5,2,3),angle); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 



  public void position() 
  { 

 
   vb = new 

VertexBuffer(typeof(CustomVertex.PositionTextured  ), 3, device, 
Usage.SoftwareProcessing    | 

    Usage.WriteOnly, 
CustomVertex.PositionTextured.Format, Pool.SystemMemory ); 

    
   CustomVertex.PositionTextured  [] verts = 

(CustomVertex.PositionTextured [])vb.Lock  (0,0); 
 

   verts[0].SetPosition(new Vector3(0, 0f, 0)); 
   verts[0].Tv = 0.5f; 
   verts[0].Tu = 0.5f; 

 
   verts[1].SetPosition(new Vector3(-1, -1, 0)); 

   verts[1].Tv = 1; 
   verts[1].Tu = 0; 

    
   verts[2].SetPosition(new Vector3(1, -1.0f,0)); 

   verts[2].Tv = 1; 
   verts[2].Tu = 1; 

    
 

   vb.Unlock (); 
 
 
 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.SkyBlue  ,1,1); 
   device.BeginScene (); 

    
   device.SetStreamSource(0, vb, 0); 

   device.SetTexture(0,txt); 
 

   device.VertexFormat = 
CustomVertex.PositionTextured .Format ; 

  
 device.DrawPrimitives(PrimitiveType.TriangleList, 0, 1); 

 
 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 



  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
   

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 
    xx.Show (); 

 
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 



  } 
 } 

} 

H � 
�� RUN H;�Z�� H'�	ا ��
� @س+6\� ���Z�� :	!'�د 
 

 
 
 

  YG	Texture ) و���م �" H) ا	
رس ا	ح�دي ���(} 	�`��G 8Iل ا	 '"
 .. وX\�ن

H;�Z�� H'�	آ � @� ا: 
 



 
 
� ا	'�دًGآ�: 

 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 



  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

  private Texture txt; 
 

   
 

  public Form1() 
  { 

   InitializeComponent(); 
  } 

  public void ondeivce() 
  { 

   PresentParameters pp = new PresentParameters 
(); 

   pp.Windowed = true; 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.EnableAutoDepthStencil = true; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   device = new Device (0,DeviceType.Hardware 

,this,CreateFlags.SoftwareVertexProcessing ,pp); 
   txt =  TextureLoader.FromFile  (device, 

Application.StartupPath + @"\..\..\RAAD.jpg"); 
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,6),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World =  Matrix.RotationAxis 

(new Vector3 (1,2,3),angle); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void position() 
  { 

 
   vb = new 

VertexBuffer(typeof(CustomVertex.PositionTextured  ), 36, device, 
Usage.SoftwareProcessing    | 

    Usage.WriteOnly, 
CustomVertex.PositionTextured.Format, Pool.SystemMemory ); 

    
   CustomVertex.PositionTextured  [] verts = 

(CustomVertex.PositionTextured [])vb.Lock  (0,0); 
 

   //Front face 




	 ا�ول//   ��
 ا
   verts[0].SetPosition (new Vector3 (-1.0f, 1.0f, 

1.0f)); 
   verts[0].Tu = 0; 
   verts[0].Tv = 0; 

 
   verts[1].SetPosition (new Vector3 (-1.0f, -1.0f, 

1.0f)); 
   verts[1].Tu = 0; 
   verts[1].Tv = 1; 

 
   verts[2].SetPosition (new Vector3 (1.0f, 1.0f, 

1.0f)); 
   verts[2].Tu = 1; 
   verts[2].Tv = 0; 

 
 

   //����

	 ا��
 ا
   verts[3].SetPosition (new Vector3 (-1.0f, -1.0f, 

1.0f)); 
   verts[3].Tu = 0; 
   verts[3].Tv = 1; 

 
   verts[4].SetPosition (new Vector3 (1.0f, -1.0f, 

1.0f)); 
   verts[4].Tu = 1; 
   verts[4].Tv = 1; 

 
   verts[5].SetPosition (new Vector3 (1.0f, 1.0f, 

1.0f)); 
   verts[5].Tu = 1; 
   verts[5].Tv = 0; 

 
 

   // Back face  

	 ا�ول//   ��
 ا

   verts[6].SetPosition (new Vector3 (-1.0f, 1.0f, -
1.0f)); 

   verts[7].SetPosition (new Vector3 (1.0f, 1.0f, -
1.0f)); 

   verts[8].SetPosition (new Vector3 (-1.0f, -1.0f, -
1.0f)); 

 
   //����

	 ا��
 ا

   verts[9].SetPosition (new Vector3 (-1.0f, -1.0f, -
1.0f)); 

   verts[10].SetPosition (new Vector3 (1.0f, 1.0f, -
1.0f)); 

   verts[11].SetPosition (new Vector3 (1.0f, -1.0f, -
1.0f)); 



 
 

   // Top face 

	 ا�ول//   ��
 ا

    
 

   verts[12].SetPosition (new Vector3 (-1.0f, 1.0f, 
1.0f)); 

   verts[12].Tu = 0; 
   verts[12].Tv = 0; 

 
   verts[13].SetPosition (new Vector3 (1.0f, 1.0f, -

1.0f)); 
   verts[13].Tu = 1; 
   verts[13].Tv = 1; 

 
   verts[14].SetPosition (new Vector3 (-1.0f, 1.0f, -

1.0f)); 
   verts[14].Tu = 0; 
   verts[14].Tv = 1; 

   //����

	 ا��
 ا
 

   verts[15].SetPosition (new Vector3 (-1.0f, 1.0f, 
1.0f)); 

   verts[15].Tu = 0; 
   verts[15].Tv = 0; 

 
   verts[16].SetPosition (new Vector3 (1.0f, 1.0f, 

1.0f)); 
   verts[16].Tu = 1; 
   verts[16].Tv = 0; 

 
   verts[17].SetPosition (new Vector3 (1.0f, 1.0f, -

1.0f)); 
   verts[17].Tu = 1; 
   verts[17].Tv = 1; 

 
 

   // Bottom face  

	 ا�ول//   ��
 ا

   verts[18].SetPosition (new Vector3 (-1.0f, -1.0f, 
1.0f)); 

   verts[19].SetPosition (new Vector3 (-1.0f, -1.0f, -
1.0f)); 

   verts[20].SetPosition (new Vector3 (1.0f, -1.0f, -
1.0f)); 

 
   //����

	 ا��
 ا

   verts[21].SetPosition (new Vector3 (-1.0f, -1.0f, 
1.0f)); 



   verts[22].SetPosition (new Vector3 (1.0f, -1.0f, -
1.0f)); 

   verts[23].SetPosition (new Vector3 (1.0f, -1.0f, 
1.0f)); 

 
 

   // **** face 

	 ا�ول//   ��
 ا

   verts[24].SetPosition (new Vector3 (-1.0f, 1.0f, 
1.0f)); 

   verts[25].SetPosition (new Vector3 (-1.0f, -1.0f, -
1.0f)); 

   verts[26].SetPosition (new Vector3 (-1.0f, -1.0f, 
1.0f)); 

 
   //����

	 ا��
 ا

   verts[27].SetPosition (new Vector3 (-1.0f, 1.0f, -
1.0f)); 

   verts[28].SetPosition (new Vector3 (-1.0f, -1.0f, -
1.0f)); 

   verts[29].SetPosition (new Vector3 (-1.0f, 1.0f, 
1.0f)); 

 
 

   // Right face  

	 ا�ول//   ��
 ا

   verts[30].SetPosition (new Vector3 (1.0f, 1.0f, 
1.0f)); 

   verts[31].SetPosition (new Vector3 (1.0f, -1.0f, 
1.0f)); 

   verts[32].SetPosition (new Vector3 (1.0f, -1.0f, -
1.0f)); 

 
   //����

	 ا��
 ا

   verts[33].SetPosition (new Vector3 (1.0f, 1.0f, -
1.0f)); 

   verts[34].SetPosition (new Vector3 (1.0f, 1.0f, 
1.0f)); 

   verts[35].SetPosition (new Vector3 (1.0f, -1.0f, -
1.0f)); 

 
 
 

   vb.Unlock (); 
 
 
 

  } 
  public void render() 

  { 



   device.Clear (ClearFlags.Target | 
ClearFlags.ZBuffer ,Color.Black  ,1,1); 

   device.BeginScene (); 
    

   device.SetStreamSource(0, vb, 0); 
    

   device.SetTexture(0,txt); 
 
 

   device.VertexFormat = 
CustomVertex.PositionTextured .Format ; 

  
 device.DrawPrimitives(PrimitiveType.TriangleList, 0, 12); 

 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 



  } 
  #endregion 

 
   

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 
    xx.Show (); 

 
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.position (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

 
 

آ � @�  ,( ا	
رس ا	ح�دي(و��;: ا	��6)5 	�%[���G /!� 5ل ا2�%�ا�( 
H;�Z�� H'�	ا: 

 
 



 
 
 
 
 
 

�ًG'�د آ�	ا: 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 

namespace WindowsApplication5 
{ 

  
 public class Form1 : System.Windows.Forms.Form 

 { 



  private float angle; 
  private Device device; 

  private VertexBuffer vb; 
  private Texture txt; 

  private System.ComponentModel.Container 
components = null; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondevice() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.Windowed = true; 

   pp.SwapEffect = SwapEffect.Discard; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   pp.EnableAutoDepthStencil = true; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

   txt = TextureLoader.FromFile (device, 
Application.StartupPath + @"\..\..\RAAD.jpg"); 

  } 
  public void camera() 

  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,-5),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World = Matrix.RotationAxis 

(new Vector3 (1,1,3),angle); 
   device.RenderState.Lighting = false; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void vertexbuffer() 
  { 

   vb = new VertexBuffer 
(typeof(CustomVertex.PositionNormalTextured),100,device,Usage.Write

Only ,CustomVertex.PositionNormalTextured.Format ,Pool.Default ); 
   CustomVertex.PositionNormalTextured [] cc = 

(CustomVertex.PositionNormalTextured[])vb.Lock (0,0); 
   for (int i =0;i <50;i++) 

   { 
    float theta = (float)(3*Math.PI  *i)/60; 

    cc[i*2].SetPosition (new Vector3 
((float)Math.Sin (theta),(float)Math.Cos (theta),0)); 

    cc[i*2].SetNormal (new Vector3 
((float)Math.Sin (theta),(float)Math.Cos (theta),0)); 



    cc[i*2].Tu = ((float)i )/(49); 
    cc[i*2].Tv = 1; 

 
    cc[i*2 + 1].SetPosition (new Vector3 

((float)Math.Sin (theta),(float)Math.Cos (theta),3)); 
    cc[i*2 + 1].SetNormal (new Vector3 

((float)Math.Sin (theta),(float)Math.Cos (theta),3)); 
    cc[i*2 + 1].Tu = ((float)i )/(49); 

    cc[i*2 + 1].Tv = 0; 
   } 

   vb.Unlock (); 
  } 

  public void render() 
  { 

   device.Clear (ClearFlags.Target | 
ClearFlags.ZBuffer ,Color.Green  ,1,1); 

 
   device.BeginScene (); 

   device.SetStreamSource (0,vb,0); 
   device.SetTexture (0,txt); 

 
 

    
   device.VertexFormat = 

CustomVertex.PositionNormalTextured.Format ; 
   device.DrawPrimitives 

(PrimitiveType.TriangleStrip ,0,98); 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void OnPaint 
(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 



  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
  

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondevice (); 
    xx.Show (); 

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.vertexbuffer (); 

     xx.render (); 
     Application.DoEvents (); 

    } 
     

   } 
  } 

 } 
} 

 Vertex أ��اع ا	ـ- 
 
 

��)"5 	 �سe+%1 ا	��ل �`ن ه8ا ا	 ��fع 5"Xا�Gـ	أ��اع ا YG ��"G �G 
� �  
Vertex  

 
dًأو : Positional Data 

 z وا	ـ y و ا	ـ x وا	"# �1�� ef�# ا2.
ا-+�ت �!/ ا	 ح�ور ا	��-5 ا	ـ
 

(٠،٠،٠) Point ١ 
(٠،١٠،٠) Point ٢ 
(١٠،٠،٠) Point ٣ 

 



 
 
 

��+* إ	�   أنوأ)�ً� YG ا	  'Y, �س1=
م ه8ا ا	��ع YG أHX ر�W ا�Z'�ل
 .�Iص+5 اZ	�ان Vertex ه78 ا	ـ

 
�ً+��-: Normal Data 

 Vertex ا	8ي )'�ن ���Gدي �!/ ا	ـ وه� ا	=ط
 

 
��W!'1 ��( @�  ,(Lighting) ه8ا ا	��ع ��
 ا	eG HG�"1 ا�f2ءة )س1=
م 

 



 
 :ا��رس ا����� ���

 
 Lighting ا�ـ -

 Mesh ا�ـ -
-------------------- 

 
 Lighting ا�ـ- 

 
��� ��� ا�ـ� Direct٣D "010/ أ-,اع *( ا)'�ء% وه : 

�سEط هCا ا�8,ء �AB آ�*?  , (Ambient Light) ا�8,ء ا�45�67: ا3ول
�A وإن �" ML( ا)'�ءة �I�J* KELة �AB ا�Gس", ا�Gس"P. ( 6�د�آ�7/ 

 .(ا�8,ء ا��7��� ا��L�L 4� �( ا�س�5
�سEط هCا ا�8,ء 4V إ�GL%  ,(Diffuse Light) ا�8,ء ا)-���ري: ا���-4

 .(ا�45�67 ا��L�L 4� �( ا�س�5 �6�د آ�7/ ا�8,ء(*�س�وي �AB ا3س�5 
�سEط ,(Specular Light) ا�8,ء ا)-�MXس4: ا�����  AB� ا ا�8,ءCه

�MXس[�(ا�E5�7/ ا���7ر إ��[� EVط  4��6�د آ�7/ ا�8,ء ا)-�MXس4 ا� 
 .(ا�س�5
 
 

��MV �7ة ا)'�ءة وا�`1ل �P ABس�_�ت ا�ـXL Normal Vertex ,  �ًE_س� ��Bfو
 _j-ه ه, ا�gط ا��X*,دي *( ا�س�5 �6سh هCا ا�gط 4V (Vertex Math) ا�ـ

�k ا�ـ�l )� Cross Product ?p3س�_ ?M4 ا��V �7آ /X',L ن,M�: 
 

 
 

/�B7� 4V ?7X_ م,E- )ة و3آ���Eا� rp- م�g� Normal Vector ا)'�ءة -س
 .. -pس[� �E- AB� Vertexط ا�ـ

 
4��� :��Ctj ا���7ل ا�

�76? ا)P�ا��0ت uB�* ض أن ��ي�p�� ه���� :ا�

 :آ�د

verts[0].SetPosition(new Vector3(0.0f, 1.0f, 1.0f)); 
verts[1].SetPosition(new Vector3(-1.0f, -1.0f, 1.0f)); 
verts[2].SetPosition(new Vector3(1.0f, -1.0f, 1.0f)); 



 
 
 

�xBL AB ا)P�ا��0ت -E,م _4  (Normal Vector) أt ?7� ?wط ��*,دي و*(
�rp- Ctj إP�ا SetNormal إ'�V/ ا��gص�/� /�B7Xا� %C]JV ط�E��0ت ا��

 /�  : درw/٩٠-6ص? �AB زاو

 :آ�د

verts[0].SetNormal(new Vector3(0f, 1f, 1.0f)); 
verts[1].SetNormal(new Vector3(-1.0f, -1.0f, 1.0f)); 
verts[2].SetNormal(new Vector3(1.0f, -1.0f, 1.0f)); 

 
�" Pس�ب ذ�x *( ا���7ل  *( رأ�x ا~ن� �f-,ن ا�ـ... 4V ا1�3 أن -�ى آ�� 

Corss Product ,4 ه��� :ا�
 

 
 



 
 

-------------- 
 
 
 

�kB5 هCا ا�7صt ?7� ��� �B5ص���  :4Lj- Materials ا~ن إ�A *,',ع ا�ـ
hG�V أن .. و-��� �7? إ'�ءة �Mesh  �]�B أو Texture إس�g�*�� ا�ـ�8B,ء إذا 

�B5ا ا�7صCم ه�g� ....-س
 

�M,ن آ�����Material 4 ا��ص��� �( ا�ـ: 
 .�8B,ء (Object) �7? آ��(: أوً�

 .B� Materialـ (Object) �7? آ��(: �0-�ً�
 .Diffuse إ��5ء �,ن �Bـ: ���0ً�
�ًX_ـ إ��5ء �,ن: راB� Ambient. 

�� ا�ـ: �t*سً��XL device ا�ـ AB� Material. 

 :آ�د

Color col = Color.White   ;    



Material mtrl = new Material(); 
mtrl.Diffuse = col; 

mtrl.Ambient = col; 
device.Material = mtrl; 

�ًXJl :ه�_�0 u5,ات ��سgا� %Cه ,K�5����Lه� آ��L �7ء _6سL x-�V  hس
���L يCا�8,ء ا�%.  
--------------- 

 
�* �* Kwا~ن ���ا Aإ� ��X*...  

وا�Cي �س���-�  Normal Vertex آCL �7آ� _�أ-� 4V أول ا��رس _���BM" �( ا�ـ
 وا��Material 4 و*( 0" أCt-� ا�6��� إ�A ا�ـ, P /�B7� 4Vس�_�ت ا�8,ء

وا~ن �wء دور  .....Mesh أو L Textureص� tص��� ا�8,ء إذا آ�-u ه��ك
 .وه4 ا��ص��� �( ا�8,ء -pسه 5g,ة ا��t3ةا�

 
 .. -E,م _���ص��� �AB ا�8,ء _�اt? *صV,p/: أوً�

  أي أن

 :آ�د

device.Lights[0] 

?�7� .. ا�8,ء ا3ول 

 :آ�د

device.Lights[1] 

?�7� .. ا�8,ء ا���-4 
 .... وهCMا

�E/ ��ض ا�8,ء: �0-�ً��l :4010/ أ-,اع ه �w,Lو p3س�_ ?M4 ا��V �7آ?: 
 



 
 

�� -,ع ا�B,ن ا��7��� �AB ا�س�5 :010ـً��6L .. 
  .آ�ت ا���I/ هCا ا�B,ن _Cاآ�ة �g- (Commit)ن: را_Xـً�

 .ءةا)'� ���س�A �ه *L True /G��Xس�وي �t ?XG- Enableص�/ ا�ـ: �t*سً�

 :آ�د

device.Lights[0].Type = LightType.Directional; 
device.Lights[0].Diffuse = System.Drawing.Color.White  ; 

device.Lights[0].Direction = new Vector3(); 



device.Lights[0].Commit();  
device.Lights[0].Enabled = true; 

----------------- 
 

 ... وه, آ4V �7 ا��M? _�3سp?: ل ا3ول_4 ا���7 ا~ن ��J�أ
 

 
 

��7f ��P �B�74 رأس ا�V 4�و��BXw ا)'�ءة 7X_ , �]�V? إ'�ءة �5E�B/ ا�
�pن ا3ص,B��_ ..  

 
 :ا�M,د آ�*1ً

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using Microsoft.DirectX; 

using Microsoft.DirectX.Direct3D; 
 
 

namespace WindowsApplication6 
{ 



  
 public class Form1 : System.Windows.Forms.Form 

 { 
  private Device device; 

  private System.ComponentModel.Container 
components = null; 

  private float angle; 
  private VertexBuffer vb; 

 
   
   

  public Form1() 
  { 

   InitializeComponent(); 
  } 

  public void ondeivce() 
  { 

   PresentParameters pp = new PresentParameters 
(); 

   pp.Windowed = true; 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.EnableAutoDepthStencil = true; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   device = new Device (0,DeviceType.Hardware 

,this,CreateFlags.SoftwareVertexProcessing ,pp); 
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,4),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.RenderState.Lighting = true; 

   device.RenderState.CullMode = Cull.None; 
  } 

  public void light() 
  { 

    
   /*Color col = Color.Black        ; 

    
   Material mtrl = new Material(); 

 
   mtrl.Diffuse = col; 

   mtrl.Ambient = col; 
   device.Material = mtrl; 

   */ 
     

   device.Lights[0].Type = LightType.Directional; 
   device.Lights[0].Diffuse = 

System.Drawing.Color.Yellow      ; 



     //device.Lights[0].Direction = new 
Vector3((float)Math.Cos(Environment.TickCount / 250.0f), 0, 

(float)Math.Sin(Environment.TickCount / 250.0f)); 
      device.Lights[0].Direction = new Vector3(0,-1,-1); 

   device.Lights[0].Commit();//let d3d know about 
the light 

   device.Lights[0].Enabled = true;//turn it on 
    

 
 

  } 
  public void position() 

  { 
 

   vb = new 
VertexBuffer(typeof(CustomVertex.PositionNormalColored   ), 3, device, 

Usage.SoftwareProcessing    | 
    Usage.WriteOnly, 

CustomVertex.PositionNormalColored .Format, Pool.SystemMemory ); 
    

   CustomVertex.PositionNormalColored   [] verts 
= (CustomVertex.PositionNormalColored  [])vb.Lock  (0,0); 

    
   verts[0].SetPosition(new Vector3(0.0f, 1.0f, 

1.0f)); 
   verts[0].SetNormal(new Vector3(0f, 1f, 1.0f)); 
   verts[0].Color = System.Drawing.Color.White        

.ToArgb(); 
 

   verts[1].SetPosition(new Vector3(-1.0f, -1.0f, 
1.0f)); 

   //verts[1].SetNormal(new Vector3(-1.0f, -1.0f, 
1.0f)); 

   verts[1].Color = System.Drawing.Color.White   
.ToArgb(); 

 
   verts[2].SetPosition(new Vector3(1.0f, -1.0f, 

1.0f)); 
   //verts[2].SetNormal(new Vector3(1.0f, -1.0f, 

1.0f)); 
   verts[2].Color = System.Drawing.Color.White  

.ToArgb(); 
 
 
 

   vb.Unlock (); 
 
 
 

  } 
  public void render() 



  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.LightPink  ,1,1); 
   device.BeginScene (); 

    
   device.SetStreamSource(0, vb, 0); 

    
   device.VertexFormat = 

CustomVertex.PositionNormalColored  .Format ; 
  

 device.DrawPrimitives(PrimitiveType.TriangleList, 0, 1); 
 

    
    

   //device.Transform.World =  Matrix.RotationAxis 
(new Vector3 (1,1,0),angle); 

 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void 
OnPaint(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 



   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
   

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondeivce (); 
    xx.Show (); 

 
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.position (); 

     xx.light (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

 
 ... ه�� ����� _�X ا�P17`�ت �AB ا�M,د _�1�3

�B_ �]BXG- , 45X,ن ��pt *�? اVertex ��_3 إ��5ء �,ن �Bـ ���: أوً� 4M�
 .��0jLة ا�8,ء

 Direction و SetNormal و SetPosition ا�f1X/ *� _�( إP�ا��0ت ا�ـ: �0-�ً�
 

 :آ�د

verts[0].SetPosition(new Vector3(0.0f, 1.0f, 1.0f)); 

----------------------------------------------------- 

 :آ�د

verts[0].SetNormal(new Vector3(0f, 1f, 1.0f)); 

----------------------------------------------------- 

 :آ�د

device.Lights[0].Direction = new Vector3(0,-1,-1); 

4Lj��� ا)P�ا��0ت �5E�B/وا�Cي � SetPosition أول �I ا�ـ �6L AB� ?7X ,
�X_ 4Lj�ه� ا�ـ SetNormal  ?w5/ *( أEا�� %Cه AB� ط ��*,ديt ?7X�

و4V *����� هCا ��7f _���5ءه� ... إP�ا��0ت  �rM ا)'�ءة و����M7 إ���5[� أي
�7  ��M,ن rp- SetPosition إP�ا��0ت ا�ـ]��_ /� و��س[? ا���X*? ٩٠ا��او

 �]X* ..��7 �( هBMLا _�1�3 وC ..A4 إ�Lj-  ���6L 4ة وه��t35,ة اgا�
أي إP�ا��0ت  Normal Vertex ��'�ءة _�)���7د �Direction AB إP�ا��0ت ا�ـ

 ا�ـ راKw درس) Hand **** و_�7 أ-�� -��f 4_ ?7X�ة ا�ـ SetNormal ا�ـ



Camera) /رب ا�س���E� K* ن ا�ـ, أي,Mس� x�C� Normal Vertex  ?pأس )*
/5Eط ا�8,ء ,ا���Eط )س�Eس ا��,MX* Ctj- x�C�...  

�ص� ا�1Mم g* …ا�ـ K' SetNormal ?�* ا��0ت ا�ـ�Pإ SetPosition  �]سMوإ�
  .. *,hw أي إXw? ا�hw,7 س��h وا�س��Direction h ��� ا�ـ

 
------------------ 

 
 Mesh ا�ـ- 

 
"BX- ��6Jط أص�E- س" *� ه, س,ىw ا~ن أن أي Vertex J_ /Bص�* �]8X

/MJ5,ط *�? ا��t /5اس,_ �XJس" , ا�Gا� /��M,ن 4V ا��[��. 
ا��B�7  وآCL �7آ� 4V ا��روس ا�س�_��7f /E _�س" أ�MIل _س�5/ *�?

Pس�ً� ا~ن *�ذا �( ا�MI3ل ا�EX7�ة *( وwه ... وا�hXM7 وا)س5,ا-/ 
��6? ��� هC% ا�Mesh  /BM�7 ه�� �wء *ص�B5 ا�ـ.. ���lة أو س��رة �gI أو

  .�س[? ����B ا�7X?و�
�سA7 _4 ا�ـ Mesh ا�ـ �B* )� رة�J� ,ه XFile �B7اد ا��� وذ�x 3ن إ*

(Extension) ,ه .X , ـB� /ا�س�دس /gا��س )* /��E� _�أت إس�g�ام هCا ا�
DirectX م,EL4 و������ رس" أي MI? أو wس" 4V ا��Jا*� : AB� �]L�MV ا�

 ?�*٣D Max أو ا�ـ Maya أو  /G��X* �*د_�ا�X_3ل �010/ ا�MI3م , ا,E- ��-�V
��[� _ص��/�gL 4_ X File Aس�� ��� _X� ذ��f xاءة هCا ا��B7 _,اس5/ ا�ـ ��

DirectX 
 

 
 
 
 

4��� :ا~ن ��Ctj ا���7ل ا�
�? ا��B7  , *( ه�ـــــ� س��76L K�5? ا�L�B7 ... وه, ��Jرة �( س��رة��L �X_

 .-E,م _,'Xه _�ا�B* ?t ا���7وع :أوً� , CAR وا�Cي �76? ا)س"
�ً�-�0 :/E5�* 4V 4�����pت -��8 ا�M,د ا��X� :ا�

private Mesh mesh; 

http://www.geocities.com/abu_raaad/CAR.x


 
�� ا�ـ �t meshص/ _4 ا�ـ E-?7X_ (Function),م : ���0ً��X� E�� Mesh,م _

4��� :_�اBt[� وML,ن آ��
 
 

 :آ�د

public void meshh() 
{ 

    
mesh = Mesh.FromFile (Application.StartupPath + 

@"\..\..\CAR.x",MeshFlags.SystemMemory ,device); 
    

} 

 
Mesh.FromFile ا�ـ %Cم ه�g��� *س�ر *�B ا�ـ*(  L functionس�6L ?wأ 

Mesh /5ا���7وع _,اس �B* rp- ?tه _�ا-j_ %�-د�P ��P 
Application.StartupPath "0 )*وه, و �B7د-� إس" ا��P CAR.X. 

وا�Cي �6�د أ�(  MeshFlags ا~�t وه, ا�ـ 4Lj- Parameter ا~ن إ�A ا�ـ
�( _��-�ت�gL "��4 ا�M,د Car ��P V ��7f ا��gص/ _4 ا�(Data) �B7 س,ف 

���ر ا�ـt�_ 1�3�_ SystemMemory ت�-��_ )��gL /�B7� نj_ 4�XL 4� وا�
�" _�اt? ذاآ�ة ا�ـ�و��7�� *( ... ا��gص/ _4 ا�RAM �L,�J7M ا��B7 س

��V1ت _�( هC% ا���gرات أ-`� إ�A ا�G�ول _�3سp? ا�BX7,*�ت P,لt(ا. 
 
���!



 
 

����� 4E_ ا�ـ Parameter )��Mص _4 ا��gوه, ا� ��t3ا object  ت�M�
 device ا)س" ا���I/ وا�Cي أ�B� ��EBlه

 
�ًX_ا��س": را /BP�* ا~ن u�E_ ,�B7أي إرس�ل ا� (CAR) ا�ـ )* RAM  Aإ�

 RAM ا���J-�ت *( ا�ـ4V ا�E�E6/ إن ��B7/ إرس�ل , آ�ت ا����E� /IاءLه
Aة إ��Pوا /XV�_ "�L � /Iآ�ت ا��� ,�B7س�" ا�EL k��l )� "�L �7-وإ 
CAR A7سL اء�wأ A4 إ�_ SubSet, ام ا�ـ�g�*( أE- x�C� For  ?w,م _4 إس

�]� (function) ورس7[� _,اس5/ ا��ا�/ �76L? هC% ا�w3اء و*( �f "0ا�
A7ا�7س DrawSubset.  

 

 :آ�د

for (int i=0;i < 20 ;i++) 
{  

 mesh.DrawSubset (i); 
} 

  ا� أ�GV ..."B,ا_4 س�M,ن  subset إذا أردت أن Lس4��j آ" GP" آ?
�GP AB� �7" ا�ـXآ�� س�j� VGA وس��/ ا�G[�ز و-,ع ا�ـ RAM و3آ�ه _��



/V�'(�_ سهp- �B7ا� "GP Aإ�. 
 

 :ا�M,د آ�*1ً

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using System.IO; 

using Microsoft.DirectX; 
using Microsoft.DirectX.Direct3D; 

 
namespace WindowsApplication6 

{ 
  

 public class Form1 : System.Windows.Forms.Form 
 { 

  private Device device; 
  private float angle; 
  private Mesh mesh; 

  private System.ComponentModel.Container 
components = null; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondevice() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.Windowed = true; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = DepthFormat.D16 
; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing  ,pp); 

     
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,-20),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World = Matrix.RotationAxis 

(new Vector3 (0,3,0),angle) * Matrix.Scaling (1,1,1) ; 



    
   device.RenderState.CullMode = Cull.None; 

   device.RenderState.Lighting =false; 
    

  } 
 

  public void meshh() 
  { 

    
   mesh = Mesh.FromFile  (Application.StartupPath 

+ @"\..\..\CAR.x",MeshFlags.SystemMemory ,device); 
    

  } 
   

  public void render() 
  { 

   device.Clear (ClearFlags.Target | 
ClearFlags.ZBuffer ,Color.Blue ,1,1); 

    
   device.BeginScene (); 

    
   for (int i=0;i < 20 ;i++) 

   {  
    mesh.DrawSubset (i); 

   } 
 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void OnPaint 
(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
   

 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 



  /// <summary> 
  /// Required method for Designer support - do not 

modify 
  /// the contents of this method with the code editor. 

  /// </summary> 
  private void InitializeComponent() 

  { 
   this.components = new 

System.ComponentModel.Container(); 
   this.Size = new System.Drawing.Size(300,300); 

   this.Text = "Form1"; 
  } 

  #endregion 
 

  static void Main()  
  { 

   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondevice (); 
    xx.Show (); 

     
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.meshh (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
    

  } 
 } 

} 

-------------------------------- 
 
 

�� ا�X , �B7 أآ�pB* )� �Jت ا�ـ *� رأ�x أن -�MV Ctjةp_ "f CAR  ��7لB� K_��ا�
�k ا�ـ�l )� 1�3�_ Notepad (%�Mp74) ا���� :��P1  ا�

 
�� هCا ا��V �B7ن أول س�5 *�ه �6,يV ��� 4��� :ا�

Xof ـB� �7? ا��6وف ا���77ةL 4� .��B/ ا���Xف DirectX ��س�K�5 ا�ـ xfile وا�
٠٣ � .�7L 4? رf" ا��سg/وا�

Txt �B7�7? -,ع ا�L 4� . وا�
٠٠٣٢ 4� .�7L? -,ع ا���J-�ت وا�

 
hا�,f )� رة�J� ,]V �B74 ا�f�_ �*وأ (Template), h��f ?آ  AB� ي,�6�

 :أر_K أfس�م ه4
�ص� -,ع ا�h��E: ا�Eس" ا3ول (MeshNormals, Texture, Vertex, 

XSkinMeshHeader) ... £ا� 
-٩٣c٠-٤٤ab-٣cf١٦٩ce-ff٧c>) �t "fص _h��f ?M *�?ر: ا�Eس" ا���-4



f٧٨f٦٢d١٧٢e٢> ) 4_ "fا ا��Cه A7س� Universally Unique Identifier 
Aص� إ��g� .(UUID) و

  Datatype ا�ـ �6,ي �M* AB,-�ت ا�h��E اي: ا�Eس" ا�����
K_س" ا��اEا� :h��Eوإ¯1ق ا� ��V 4_ "M6�وML  CtjL,ن *( أ�B7� ?w/ ا�

���4ا��M? ا� […]. 
 

��kJ5 هCا ا�1Mم ��pB* K�7w ABت ا�ـ) X). 
 
 

-------------------- 
 

�� *( ا�1Mم _�1�3�� وا�ـ Matrix ا�M77( أن أ���� K�7w ا�ـ _j-�4 *(, -س
Normal Vectors وا�ـ Texture وا�ـ Vertex  ٣_,اس5/ _�-�*� *�? ا�ـD MAX 
 ... �fاءة هCا ا�Ef �B7ط DirectX و�AB� AEJ ا�ـ X FILE وأ�t-[� _ص��/ ا�ـ

 
-------------------- 

 
���L1م  أMا ا�C]� ت�J0س�ً�... إP .ا�ـ ��Vإ Mesh Viewer  �*ا�Jى ا��Pوه, إ

4� .. آ4V �7 ا��M? _�3س��L DirectX SDK ?pل *K ا�ـ ا)'��V/ ا�
 

 
 

�*�X_ Aإ� hإذه �*�-�Jا� ��p�� File "0 )*و Open Mesh File  ن�M* ��tإ
�B7ا� CAR .. 

4����`[� ��� ا�س��رة _���M? ا��: 
 



 
 



 
 

-------------------- 
�� *( هCان ا��1Mن _�j_ 1�3ن هCا��6�,ي �AB ا�3,ان  Mesh ا�ـ -س�

, ا���-4  ا��M?وه4 ا�5g,ط ا�ص�pاء Normal Vector (4V و�AB ا�ـ
 .(Lس�g�م �rMX ا)'�ءة

 
�fم  ٣d max_�-�*� ا�ـ  إذن �g���V ا�Cي رس" هC% _��س��رة _,اس5/

�� -�Eط ا�ـ�6Lا�3,ان و K',_ Normal, �EV ?7Xا ا�C]_ء *(  و��� )* ��Pأرا
 . G��X* DirectX/ هC% ا��I3ء _,اس5/ ا�ـ

 
ا�3,ان �Bس��رة *K أ-[�  DirectX ��7ذا �" �`[� ا�ـ.... ه�� و3آ( ا�س³ال
؟؟ أAB� ��Jw هCا ا�س³ال 4V اj_ ��Bf �*��� 1�3-ه  w,* Mesh,دة _�اt? ا�ـ

�� ا��K* ?*�X ا�ـ�- �*��� Texture أو ا�ـ Mesh ?7� ���B� hG�V Material.  
/�����KJ ا�5g,ات ا�-: 

�ص��� �( ا�ـ -J�أ��_ Material 4��� :آ��

 :آ�د

private Material[] mat; 

�ً�-�0: ?7X_ م,E- Object /V,p7صB� ExtendedMaterial  %C7? هXL ��P
)��gL AB� /V,pت ا�ـ ا�7ص�*,BX* Subset ص/ _4 ا�ـ�gا� Mesh. 

 :آ�د

ExtendedMaterial[] material; 



�ً���0: /���gL /E��lو �B7ا� ���6L ,)1�34 اV ��7 ��هBML ( اCه ����و3آ( 
/B7G4 ا�V د,Mا� �����µ آ? out material /ا��pL AB� ?7XL 4� Subset وا�

 .0" ا�X,دة و*( ExtendMaterial _�اt? ا�ـ

 :آ�د

mesh = Mesh.FromFile (Application.StartupPath + 
@"\..\..\CAR.x",MeshFlags.SystemMemory ,device,out material); 

 
�ًX_7? :را� for loop ـB� subset ده��� h6س_ material.Length. 

 .Material٣D أ-[� _Material 4 -6�د -,ع ا�ـ
 .ا)'�ءة *( أ�B7� ?w/ إ��5ء Diffuse و ا�ـ Ambient -ص�ح �( ا�ـ

 

 :آ�د

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

 mat[i] = material[i].Material3D ; 
 mat[i].Ambient = mat[i].Diffuse ; 

} 

 
 Materials وا�ـ Subset ا�ـ) رس" (ا�BP�7/ ا~��tة وه�f 4اءة

 :آ�د

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

  device.Material = mat[i]; 
  mesh.DrawSubset (i); 

} 

--------------- 
 
 
���!



 
 
 

  :آ�*1ً ا�M,د
 ��Pن,B��_ ?Mس�`[� ا�� x�C� ��_3ا)'�ءة _��3,ن ا ��BXw ��Vأ. 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using System.IO; 

using Microsoft.DirectX; 
using Microsoft.DirectX.Direct3D; 

 
namespace WindowsApplication6 

{ 
  

 public class Form1 : System.Windows.Forms.Form 
 { 

  private Device device; 
  private float angle; 
  private Mesh mesh; 

  private Material[] mat; 



  private System.ComponentModel.Container 
components = null; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondevice() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.Windowed = true; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = DepthFormat.D16 
; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

     
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,-20),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World = Matrix.RotationAxis 

(new Vector3 (0,3,0),angle) * Matrix.Scaling (1,1,1) ; 
    

   device.RenderState.CullMode = Cull.None; 
   device.RenderState.Lighting =true; 

   device.RenderState.Ambient = Color.White     ; 
  } 

  public void meshh() 
  { 

   ExtendedMaterial[] material; 
    

   mesh = Mesh.FromFile (Application.StartupPath 
+ @"\..\..\CAR.x",MeshFlags.SystemMemory ,device,out material); 

   mat = new Material [material.Length]; 
   for (int i= 0;i < material.Length ;i++) 

   { 
    mat[i] = material[i].Material3D   ; 
    mat[i].Ambient = mat[i].Diffuse ; 

   } 
  } 

  public void light() 
  { 

   Color col = Color.White ; 
   Material mm = new Material (); 

   mm.Ambient = col; 



   mm.Diffuse = col; 
   device.Material = mm; 

 
   device.Lights [0].Diffuse = Color.White; 

   device.Lights [0].Type = LightType.Directional ; 
   device.Lights [0].Direction = new Vector3 (0,0,2); 

   device.Lights [0].Commit (); 
   device.Lights [0].Enabled = true; 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Blue ,1,1); 
    

   device.BeginScene (); 
    

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

    device.Material = mat[i]; 
    mesh.DrawSubset (i); 

   } 
   device.EndScene (); 

   device.Present (); 
   angle += 0.05f; 

  } 
  protected override void OnPaint 

(System.Windows.Forms.PaintEventArgs e) 
  { 

   this.render (); 
  } 
   

 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 



  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
  static void Main()  

  { 
   using (Form1 xx = new Form1 ()) 

   { 
    xx.ondevice (); 

    xx.Show (); 
     

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.meshh (); 

     xx.light (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
    

  } 
 } 

} 

------------------- 
 
 
 

 �t· ل��* Ctj�� .وه, *��ل Microsoft 4_ A7ا��7[,ر ا�7س Tiny 
 

�( هCا ا�ـ: أوً��g� .-rp ا���7وع _�اE- Texture ?t,م _
 Tiny_skin و-�5X/ ا)س"
 



 
 

 أ�8ً� _�اrp- ?t ا���7وع و-�5X/ ا)س" E- Mesh,م _,'K هCا ا�ـ :�0-�ً�
tiny  
 
  

 �7X? ... و*( 0" -س�g�م -rp ا�5g,ات ا���B� ��7BML 4[� _��7ل ا�س��رة
Material 

 
 :ا�M,د آ�*1ً

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using System.IO; 

using Microsoft.DirectX; 
using Microsoft.DirectX.Direct3D; 

 
namespace WindowsApplication6 

{ 
  

 public class Form1 : System.Windows.Forms.Form 
 { 

  private Device device; 
  private float angle; 

   
  private Mesh mesh; 

  private Material[] mat; 
  private Texture txt; 

  private System.ComponentModel.Container 
components = null; 

 
  public Form1() 

  { 



   InitializeComponent(); 
  } 

  public void ondevice() 
  { 

   PresentParameters pp = new PresentParameters 
(); 

   pp.SwapEffect = SwapEffect.Discard; 
   pp.Windowed = true; 

   pp.EnableAutoDepthStencil = true; 
   pp.AutoDepthStencilFormat = DepthFormat.D16 

; 
   device = new Device (0,DeviceType.Hardware 

,this,CreateFlags.SoftwareVertexProcessing ,pp); 
   txt = TextureLoader.FromFile  

(device,Application.StartupPath + @"\..\..\Tiny_skin.bmp"); 
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height 

,1,2000); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (1,-1000,30),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World = Matrix.RotationAxis 

(new Vector3 (0,0,2),angle) * Matrix.Scaling (1,1,1) ; 
    

   device.RenderState.CullMode = Cull.None; 
   device.RenderState.Lighting =true; 

   device.RenderState.Ambient = Color.White; 
  } 

  public void meshh() 
  { 

   ExtendedMaterial[] material; 
   Directory.SetCurrentDirectory 

(Application.StartupPath + @"\..\..\"); 
   mesh = Mesh.FromFile 

("Tiny.x",MeshFlags.SystemMemory ,device,out material); 
   mat = new Material [material.Length]; 
   for (int i= 0;i < material.Length ;i++) 

   { 
    mat[i] = material[i].Material3D ; 

    mat[i].Ambient = mat[i].Diffuse ; 
   } 

  } 
  public void light() 

  { 
   Color col = Color.White ; 

   Material mm = new Material (); 
   mm.Ambient = col; 
   mm.Diffuse = col; 

   device.Material = mm; 



 
   device.Lights [0].Diffuse = Color.White; 

   device.Lights [0].Type = LightType.Directional ; 
   device.Lights [0].Direction = new Vector3 (0,0,6); 

   device.Lights [0].Commit (); 
   device.Lights [0].Enabled = true; 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Blue ,1,1); 
   device.SetTexture (0,txt); 

   device.BeginScene (); 
    

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

    device.Material = mat[i]; 
    mesh.DrawSubset (i); 

   } 
   device.EndScene (); 

   device.Present (); 
   angle += 0.5f; 

  } 
  protected override void OnPaint 

(System.Windows.Forms.PaintEventArgs e) 
  { 

   this.render (); 
  } 
    

 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 



   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
  static void Main()  

  { 
   using (Form1 xx = new Form1 ()) 

   { 
    xx.ondevice (); 

    xx.Show (); 
     

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.meshh (); 

     xx.light (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
  } 

 } 
} 

?7� ��� RUN 4��� :س�`[� ��� ا��M? ا�
 

 
-------------------------- 



 (ا����: (ا��رس ا��ا�� ��� 
 

 ����� ا����ل -
 Font ا�ـ -

-------------------- 
 

 ����� ا����ل- 
 

, ا�34, �س�ر, �0�1(����� ا�/س. �"�س, ح�*�( وه'  س%ف #"�! ه��
ا��Cم �A 34@�ل ا�س��رة ا�!ي ��14�� ��(  س�=>; ه!ا) ��9�, 7��8,اس56

'D�1رس ا��ا� 'E: 
 ���� ه!T ��OKA IPCP٠R٧ات وإ�=�I1�8 �MJ إ�K�اH#  I�J%م �519: أوً*

 Z و Y و X ا���OK1ات إ�3 ا���1ور

 :آ�د

float posx = 0.7f; 
float posy = 0.7f; 
float posz = 0.7f; 

�ً�#�P :5ا��ات ���OK1ا� T!ه �D%� م%H# Matrix ا�ـ Translation ( ن"� �HKأ�
 ه!T ا�ـ � �A ا�!ي �H%م �(ه!ا ا��Cم وا6E aD' ا��روس ا�س��IH ��ح�

Matrix) 

 :آ�د

Matrix.Translation (posx,posy,posz) 

 
 

�ً@��P: Iا��ء ا����Kإس OnKeyDown 34 ا�ـ� I=9D 5 �س/�5 أيi0 أA 
keyboard 

 :آ�د

case Keys.Right : 
posx ++; 

break; 

 س�519 �34 ����� ا�/س. ���5) ا�سM. ا��01(��� ا�On, �34 زر 
 Matrix.Translation وذ�� ��س7 ا�ـ ,x  ا�/M( ا��1�3 ��14%ر�oا��ي إ�3

 

 :آ�د

protected override void OnKeyDown 
(System.Windows.Forms.KeyEventArgs e) 

  { 
   switch (e.KeyCode ) 

   { 
    case Keys.Right : 
     posx ++; 

     break; 
 

    case Keys.**** : 



     posx --; 
     break; 

 
    case Keys.Up : 

     posy ++; 
     break; 

 
    case Keys.Down : 
     posy --; 
     break; 

 
    case Keys.Home : 
     posz ++; 
     break; 

 
    case Keys.End : 
     posz --; 
     break; 

 
   } 

  
    

  } 

 
 
 

CًAا��%د آ�: 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using System.IO; 

using Microsoft.DirectX; 
using Microsoft.DirectX.Direct3D; 

 
namespace WindowsApplication6 

{ 
  

 public class Form1 : System.Windows.Forms.Form 
 { 

  private Device device; 
  private float angle; 
  private Mesh mesh; 

  private Material[] mat; 



  private System.ComponentModel.Container 
components = null; 

  float posx = 0.7f; 
  float posy = 0.7f; 
  float posz = 0.7f; 

 
  public Form1() 

  { 
   InitializeComponent(); 

  } 
  public void ondevice() 

  { 
   PresentParameters pp = new PresentParameters 

(); 
   pp.SwapEffect = SwapEffect.Discard; 

   pp.Windowed = true; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = DepthFormat.D16 
; 

   device = new Device (0,DeviceType.Hardware 
,this,CreateFlags.SoftwareVertexProcessing ,pp); 

     
  } 

  public void camera() 
  { 

   device.Transform.Projection = 
Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,-20),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World = Matrix.RotationAxis 
(new Vector3 (0,3,0),angle) * Matrix.Scaling (1,1,1)* Matrix.Translation 

(posx,posy,posz) ; 
    

   device.RenderState.CullMode = Cull.None; 
   device.RenderState.Lighting =true; 

   device.RenderState.Ambient = Color.White     ; 
  } 

  public void meshh() 
  { 

   ExtendedMaterial[] material; 
    

   mesh = Mesh.FromFile (Application.StartupPath 
+ @"\..\..\CAR.x",MeshFlags.SystemMemory ,device,out material); 

   mat = new Material [material.Length]; 
   for (int i= 0;i < material.Length ;i++) 

   { 
    mat[i] = material[i].Material3D   ; 
    mat[i].Ambient = mat[i].Diffuse ; 

   } 
  } 



  public void light() 
  { 

   Color col = Color.White ; 
   Material mm = new Material (); 

   mm.Ambient = col; 
   mm.Diffuse = col; 

   device.Material = mm; 
 

   device.Lights [0].Diffuse = Color.White; 
   device.Lights [0].Type = LightType.Directional ; 
   device.Lights [0].Direction = new Vector3 (0,0,2); 

   device.Lights [0].Commit (); 
   device.Lights [0].Enabled = true; 

  } 
  public void render() 

  { 
   device.Clear (ClearFlags.Target | 

ClearFlags.ZBuffer ,Color.Blue ,1,1); 
    

   device.BeginScene (); 
    

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

    device.Material = mat[i]; 
    mesh.DrawSubset (i); 

   } 
   device.EndScene (); 

   device.Present (); 
   angle += 0.05f; 

  } 
  protected override void OnPaint 

(System.Windows.Forms.PaintEventArgs e) 
  { 

   this.render (); 
  } 
   

 
  protected override void OnKeyDown 

(System.Windows.Forms.KeyEventArgs e) 
  { 

   switch (e.KeyCode ) 
   { 

    case Keys.Right : 
     posx ++; 

     break; 
 

    case Keys.**** : 
     posx --; 
     break; 

 



    case Keys.Up : 
     posy ++; 
     break; 

 
    case Keys.Down : 
     posy --; 
     break; 

 
    case Keys.Home : 
     posz ++; 
     break; 

 
    case Keys.End : 
     posz --; 
     break; 

 
   } 

  
    

  } 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
  static void Main()  

  { 



   using (Form1 xx = new Form1 ()) 
   { 

    xx.ondevice (); 
    xx.Show (); 

     
    while (xx.Created ) 

    { 
     xx.camera (); 
     xx.meshh (); 

     xx.light (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
    

  } 
 } 

} 

51� ��� RUN 56ا���5 ���س �Mwس�:  
 
���!

 
 

����K� 5ه!ا ا���: 
a���61ا� I0 �%حA 01ا�� .M34 زر ا�س� ,OD0�1 إ�. 



34� ,ODس�ر إ� a���61ا� I0 �%حA ا��س� .Mزر ا�س. 
I0 �%حA 34ا�� .M34 زر ا�س� ,ODق إ%E a���61ا�. 

 .ا�سM. ا�س0A 56 �%حI ا�y��a���61 إOD, �34 زر 
,ODا�/س. إ ��<�K� 34 زر� Home a���61ا� I0 �%حA. 

 .ا�0A a���61 �%حK� End Iص��O ا�/س. إOD, �34 زر
 

 
 
 

------------------------------ 
 

IwحCA: 
�A 5ه% �0 ا�ـ آ IHروس ا�س���ا� 'E )�� ��14�� Direct٣D E ص��وه% ا�9 '

وه��ك ).. 48�� ه!ا س��a�K�)�ًH ��� ا�E .��K' آ�ت ا����I  ا�!ي DirectX ا�ـ
.4�K�ص� أ��ى س��� �ًnا�ـ أ� �M�A IAد�Hروس ا��ا� 'E �M�� DirectSound 

 �"ن ا�ـ.... �A ا�!ي أر�� 8%�( ... ا�ص%ت وه% ا�!ي �a�K �' ا�E .��K' آ�ت
Direct٣D وا�ـ DirectSound �1M� �i%� ��@0 ا�ـا��A  Class وا�ـ Function 

�34 س>�5 ا�1@�ل  �1A DirectX �س>7 إر��ك �4ـ.... ا�E )M���K1' ا�س. 
 ,DirectSound وأ�E �ًn' ا�ـ E Direct٣D' ا�ـ Device إسClass �M1 ه��ك

  ...H� �1M�"Eص� ا��A�<1 ه5 آ�ت ا����I أم آ�ت ا�ص%ت
T!5 ه�� I4��1م �519, ا�%H# Namespace � Iص� أي��ص�5 �� : 



 :آ�د

using dev =  Microsoft.DirectX.Direct3D; 
using snd = Microsoft.DirectX.DirectSound; 

 
أي آ�ت ) Direct٣D ا���ص �' ا�ـ Device �1@5 ا�ـ dev.Device ا�ن أص>a ا�ـ

Iا����).  
أي آ�ت ) DirectSound ا���ص �' ا�ـ Device �1@5 ا�ـ snd.Device وأص>a ا�ـ

 .(ص%تا�
 : س�ص>a) ا�س��رة(ا��%د ا�!ي آ<K��C���� T  و��E )�4ن

 

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using System.IO; 

using Microsoft.DirectX; 
using dev =  Microsoft.DirectX.Direct3D; 

 
namespace WindowsApplication6 

{ 
  

 public class Form1 : System.Windows.Forms.Form 
 { 

  private dev.Device  device; 
  private float angle; 

  private dev.Mesh  mesh; 
  private dev.Material [] mat; 

  private System.ComponentModel.Container 
components = null; 

  float posx = 0.7f; 
  float posy = 0.7f; 
  float posz = 0.7f; 

   
 
 

  public Form1() 
  { 

   InitializeComponent(); 
  } 

 
  public void ondevice() 

  { 
   dev.PresentParameters pp = new 

dev.PresentParameters (); 
   pp.SwapEffect = dev.SwapEffect.Discard; 



   pp.Windowed = true; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = 
dev.DepthFormat.D16 ; 

   device = new dev.Device 
(0,dev.DeviceType.Hardware 

,this,dev.CreateFlags.SoftwareVertexProcessing ,pp); 
     

  } 
   

 
  public void camera() 

  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 
   device.Transform.View = Matrix.LookAtLH (new 

Vector3 (0,0,-20),new Vector3 (0,0,0),new Vector3 (0,1,0)); 
   device.Transform.World = Matrix.RotationAxis 
(new Vector3 (0,3,0),angle) * Matrix.Scaling (1,1,1)* Matrix.Translation 

(posx,posy,posz) ; 
    

   device.RenderState.CullMode = dev.Cull.None; 
   device.RenderState.Lighting =true; 

   device.RenderState.Ambient = Color.White     ; 
  } 

  public void meshh() 
  { 

   dev.ExtendedMaterial[] material; 
    

   mesh = dev.Mesh.FromFile 
(Application.StartupPath + 

@"\..\..\CAR.x",dev.MeshFlags.SystemMemory ,device,out material); 
   mat = new dev.Material [material.Length]; 

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

    mat[i] = material[i].Material3D   ; 
    mat[i].Ambient = mat[i].Diffuse ; 

   } 
  } 

 
 

  public void light() 
  { 

   Color col = Color.White ; 
   dev.Material mm = new dev.Material (); 

   mm.Ambient = col; 
   mm.Diffuse = col; 

   device.Material = mm; 
 

   device.Lights [0].Diffuse = Color.White; 



   device.Lights [0].Type = 
dev.LightType.Directional ; 

   device.Lights [0].Direction = new Vector3 (0,0,2); 
   device.Lights [0].Commit (); 

   device.Lights [0].Enabled = true; 
  } 

  public void render() 
  { 

   device.Clear (dev.ClearFlags.Target | 
dev.ClearFlags.ZBuffer ,Color.Blue ,1,1); 

    
   device.BeginScene (); 

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

   { 
    device.Material = mat[i]; 

    mesh.DrawSubset (i); 
   } 

   device.EndScene (); 
   device.Present (); 

   angle += 0.05f; 
  } 

  protected override void OnPaint 
(System.Windows.Forms.PaintEventArgs e) 

  { 
   this.render (); 

  } 
   

 
  protected override void OnKeyDown 

(System.Windows.Forms.KeyEventArgs e) 
  { 

   switch (e.KeyCode ) 
   { 

    case Keys.Right : 
     posx ++; 

     break; 
 

    case Keys.**** : 
     posx --; 
     break; 

 
    case Keys.Up : 

     posy ++; 
     break; 

 
    case Keys.Down : 
     posy --; 
     break; 

 



    case Keys.Home : 
     posz ++; 
     break; 

 
    case Keys.End : 
     posz --; 
     break; 

 
   } 

  
    

  } 
 

  protected override void Dispose( bool disposing ) 
  { 

   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
  static void Main()  

  { 
   using (Form1 xx = new Form1 ()) 

   { 
    xx.ondevice (); 

    xx.Show (); 
     

    while (xx.Created ) 
    { 

     xx.camera (); 



     xx.meshh (); 
     xx.light (); 

     xx.render (); 
     Application.DoEvents (); 

    } 
   } 
    

  } 
 } 

} 

 
 Font ا�ـ- 

 
I��Kا�� �أ8ص (Text) ا�ـ 'E Direct٣d ,  .K� * I��Kا�� I�41� y#�1 س>; آ��E

51� I=اس%� y#ة �5 آ����<A texture أو Mesh. ا�ـ ���4� �Eو �HE ا�ن �Aأ 
.net I�6ا� T!ام ه��Kإس I=ء �%اس��ه!ا ا�9 System.Drawing.Font 

'��Kآ��: 
 : #H%م ���Kص����OKA 0� aان: أوً*

 :آ�د

private Font winfont; 
private dev.Font  dxfont; 

 E windows' ا�ـ �س�K�ام ا���وف ا�i%1%دة (winfont) :ا�ول
 �E I��K�4' ا�ـ وإس�K�ا�MA (winfont) أ�! ا���وف 0A ا�ـ (dxfont) :ا�@�#'

DirectX 
 
 

�ً�#�P :���9 ا�ـ� winfont(,5 ,ا��/., #%ع ا����Kوا�س ('��Kآ��: 

 :آ�د

winfont = new System.Drawing.Font 
("Arial",20,System.Drawing.FontStyle.Bold); 

�ً@��P: ���9 ا�ـ� dxfont (�Dا�ـو �Jص��  winfont I4ا���). 

 :آ�د

dxfont = new dev.Font(device,winfont); 

�>�أ �K� text ( 0A��� ��Aن �%�D ا�ـ) ��6ف(�A 51سK=�5 وه1'  :را�9ً�
Iأ�34 �س�ر ا���� (ا�ـ آ�1 'E Pixel (IHروس ا�س���ا� 'E )�� ��14��). 

 :آ�د

Rectangle rr = new Rectangle (0,0,0,0); 

 .ا��� ا��1اد آK��K( ��ا�5 ا�1سK=�5 ا�%ه1' �����

 :آ�د

dxfont.DrawText ("WWW.3ASFH.NET",rr,dev.DrawTextFormat.NoClip 
,Color.DarkOrange  ); 



 
519� Iا���ص� T!ه DrawTextFormat  ا���وف �D%� I�6آ� ���34 ���

, *أي ه5 ��>� ا�1سK=�5 آ�14 آ>�ت ا��I14 أم ) .��ا�5 ا�1سK=�5 ا�%ه1'
I145 ا��Aه5 �"�! آ� ,I14ا�� �D%� 5ه  'E ن إ�3 ا��س�ر أم ا��0�1 أم%��

ا�/�ول ���سa�D%K� 56  أ#�w إ�3, �س�K� �MK��/� ��=Kى ا��6رق) ا�%س,
�M��� ا��6رق: 

 

 
 
 :آ�CًA ا��%د

 :آ�د

using System; 
using System.Drawing; 

using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 

using System.Data; 
using System.IO; 

using Microsoft.DirectX; 
using dev =  Microsoft.DirectX.Direct3D; 

 
namespace WindowsApplication6 

{ 
  

 public class Form1 : System.Windows.Forms.Form 
 { 

  private dev.Device  device; 
  private float angle; 

  private dev.Mesh  mesh; 
  private dev.Material [] mat; 



  private System.ComponentModel.Container 
components = null; 

  float posx = 0.7f; 
  float posy = 0.7f; 
  float posz = 0.7f; 

 
  private Font winfont; 

  private dev.Font  dxfont; 
 
 

  public Form1() 
  { 

   InitializeComponent(); 
  } 

 
  public void ondevice() 

  { 
   dev.PresentParameters pp = new 

dev.PresentParameters (); 
   pp.SwapEffect = dev.SwapEffect.Discard; 

   pp.Windowed = true; 
   pp.EnableAutoDepthStencil = true; 

   pp.AutoDepthStencilFormat = 
dev.DepthFormat.D16 ; 

   device = new dev.Device 
(0,dev.DeviceType.Hardware 

,this,dev.CreateFlags.SoftwareVertexProcessing ,pp); 
     

  } 
   

  public void font() 
  {  

   winfont = new System.Drawing.Font 
("Arial",20,System.Drawing.FontStyle.Bold); 

   dxfont = new dev.Font(device,winfont); 
   Rectangle rr = new Rectangle (0,0,0,0); 

   Rectangle rr2 = new Rectangle(0,30,0,0); 
   dxfont.DrawText 

("WWW.3ASFH.NET",rr,dev.DrawTextFormat.NoClip ,Color.DarkOrange  
); 

   dxfont.DrawText 
("RAAD",rr2,dev.DrawTextFormat.NoClip ,Color.White  ); 

 
  }  

 
  public void camera() 

  { 
   device.Transform.Projection = 

Matrix.PerspectiveFovLH ((float)Math.PI /4,this.Width /this.Height ,1,50); 



   device.Transform.View = Matrix.LookAtLH (new 
Vector3 (0,0,-20),new Vector3 (0,0,0),new Vector3 (0,1,0)); 

   device.Transform.World = Matrix.RotationAxis 
(new Vector3 (0,3,0),angle) * Matrix.Scaling (1,1,1)* Matrix.Translation 

(posx,posy,posz) ; 
    

   device.RenderState.CullMode = dev.Cull.None; 
   device.RenderState.Lighting =true; 

   device.RenderState.Ambient = Color.White     ; 
  } 

  public void meshh() 
  { 

   dev.ExtendedMaterial[] material; 
    

   mesh = dev.Mesh.FromFile 
(Application.StartupPath + 

@"\..\..\CAR.x",dev.MeshFlags.SystemMemory ,device,out material); 
   mat = new dev.Material [material.Length]; 

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

    mat[i] = material[i].Material3D   ; 
    mat[i].Ambient = mat[i].Diffuse ; 

   } 
  } 

 
 

  public void light() 
  { 

   Color col = Color.White ; 
   dev.Material mm = new dev.Material (); 

   mm.Ambient = col; 
   mm.Diffuse = col; 

   device.Material = mm; 
 

   device.Lights [0].Diffuse = Color.White; 
   device.Lights [0].Type = 

dev.LightType.Directional ; 
   device.Lights [0].Direction = new Vector3 (0,0,2); 

   device.Lights [0].Commit (); 
   device.Lights [0].Enabled = true; 

  } 
  public void render() 

  { 
   device.Clear (dev.ClearFlags.Target | 

dev.ClearFlags.ZBuffer ,Color.DarkSlateBlue ,1,1); 
    

   device.BeginScene (); 
   this.font (); 

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



    device.Material = mat[i]; 
    mesh.DrawSubset (i); 

   } 
   device.EndScene (); 

   device.Present (); 
   angle += 0.05f; 

  } 
  protected override void OnPaint 

(System.Windows.Forms.PaintEventArgs e) 
  { 

   this.render (); 
  } 
   

 
  protected override void OnKeyDown 

(System.Windows.Forms.KeyEventArgs e) 
  { 

   switch (e.KeyCode ) 
   { 

    case Keys.Right : 
     posx ++; 

     break; 
 

    case Keys.**** : 
     posx --; 
     break; 

 
    case Keys.Up : 

     posy ++; 
     break; 

 
    case Keys.Down : 
     posy --; 
     break; 

 
    case Keys.Home : 
     posz ++; 
     break; 

 
    case Keys.End : 
     posz --; 
     break; 

 
   } 

  
    

  } 
 

  protected override void Dispose( bool disposing ) 
  { 



   if( disposing ) 
   { 

    if (components != null)  
    { 

     components.Dispose(); 
    } 

   } 
   base.Dispose( disposing ); 

  } 
 

  #region Windows Form Designer generated code 
  /// <summary> 

  /// Required method for Designer support - do not 
modify 

  /// the contents of this method with the code editor. 
  /// </summary> 

  private void InitializeComponent() 
  { 

   this.components = new 
System.ComponentModel.Container(); 

   this.Size = new System.Drawing.Size(300,300); 
   this.Text = "Form1"; 

  } 
  #endregion 

 
  static void Main()  

  { 
   using (Form1 xx = new Form1 ()) 

   { 
    xx.ondevice (); 

    xx.Show (); 
     

    while (xx.Created ) 
    { 

     xx.camera (); 
     xx.meshh (); 

     xx.light (); 
     xx.render (); 

     Application.DoEvents (); 
    } 

   } 
    

  } 
 } 

} 

51� ��� RUN '��Kا���5 ا� �Mwس�: 
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