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  ,  —    , -

    ,    , -

       .    

 ,       ,   

    «  »,    -

    ,   -

  « » ,       -

   .  

    ,   -

.        

    ,   -
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         -

          -
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,    .    -

 ,       
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–      , -

     ; 

–         -

   ,     ; 

–  ,        -
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  ,      

,     . 

     -

,     ,     

,    . 

   ,   

       -

     .  

  —      -

     . 

 : 

1       

  .  

          2     ,   -

   .  

          3       , -

     .  

4   ,     -

  ,    . 

    -    

  ,     

.      -

 ,    ( , , -
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 ),       -

  ,        

  . 

,  ,  .  

      Java,    

    .     -

 Swing, AWT,      XML [14]. 

  1     ,  -

,    .     

,     .     -

,      . 

  2      

.        -

, ,    . 

          -

. 

         

  XML . 

       , -

   , , ,  . . 

        

(XML ,  XML ). 
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1      . 

1.1 .   . 

       -

    ,  ,  -

   .        

 ,     . ,   

     . 

       -

     ,      -

,  ,     .  -

  ,    ,  : 

–  .  ,  ,      

  ,      ,  -

,    ,  ,    ; 

–    .     

      -  . 

,   ,   ,  , 

  .     ,   

,       ,  -

 ,     (     -

 ,    ,  ,   -

  ,  , 3   10 ); 

–     .    -

,      ,  ,    

       ,  -

  ,  ,     ,  -

     ; 
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–      .   , -

,     ,    ,  -

,   , , .  

   ,      -

 ,   ,   , 

 : 

–  .   —    -

  .     ,  

  (  ,       
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–  .  ,    ,  
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          ;  

–  .       

,      ; 
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—        ,    -
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(         ). 
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1.2      

1.2.1   INDIGO 

INDIGO —      

   ,     

  [5]: 

–     ; 

–    ; 

–   ; 

–  ; 

–    . 

    ,   

   : 

–     ,   ; 

–   ,   -

; 

–   . 

     2-  : 

– windows-  –    ; 

– Web-  –    . 

        

. 

http://indigotech.ru/images/screenshots/big/6.png
http://indigotech.ru/images/screenshots/big/6.png
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 1 —      INDIGO 

    :  

–   ;  

–       Windows (X /2003/Vista /7/8);  

–    ;  

–    .  

      :  

–   ;  

–   -  (   

       );  

–     ;  

–    . 

, «INDIGO»   ,    

 « - ».      -

  [14]. 
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1.2.2    

      , -

    .    -

  ,    , -

  , . . ,  ,   , 

         . -

   ,  ,   : 

–     ; 

–    ; 

–  ,        -

. 

       : 

–          -

  ; 

–            

 . 

      ,   

           (  

     ).   -

  ,   : 

–    ; 

–    ; 

–     . 

   :      -

    . 
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 2—      

     ,  -

   : 

–        ,   

         -

,    —      ; 

–          ,  -

     ;  

–      . 
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1.2.3   UniTest System  

UniTest System –      -

,   (  ,    ),  -

         -

 [6]. 

       -

  :   

–     ; 

–      ; 

–      ; 

–   ,  ; 

– /       ,  . 

       , 

 , , OLE- ,   .     

   Microsoft Office,   -

  :  

–    ;  

–       ;  

–  ; 

–        -

;  

–   ;  

–   . 
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 3 —   UniTest System. 

 , ,     -

    ,    -

:  

–       Windows; 

–     . 

1.2.4  Moodle 

   ( ) Moodle    -

,      100 [7].    

  Moodle     -

 ,         ,  -

     —      

    ,    
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     .       -

       -

   .    

 Moodle( )   82      50 

 ,    200 .  

 

 

 4 —  Moodle    . 

   : 

–    —     

 Moodle.       —  

   ,     .  

        

    .     

  ,       -

.         .  

   —  ,   .  -

        . 
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 «  »,  « »   -

    :  , -

   ;  

–       :    

,       ,    

; 

–          

 .         -

. 

 

 5 —    

    ,  -

    ,    -

     .  

      : 

–    ; 

–    ; 

–    «  »; 

–  ; 

–      -   -

. 

      , 

    .   ,   
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.        -

 ,     .  

  Moodle       -

,       

,   .   -

   ,       ,  -

  ,  ,  ,    

   (  ,   -

        ).     -

     ,   -

     , : 

–   ,     -

 ; 

–   ,       -

 ,     ,  

,  . .; 

–  ,        

; 

–       -

 . 

     ,  -

     .  -

 ,       , 

  ,    . 

      , ,  -

        -

.  ,    -

 ,       ,  

NI Multisim,        , 

      .   -
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        -

  ,     -

. 

1.3    

       ,   

  : 

–    ; 

–      . 

       -

,         -

 .      ,  

 « »    . 

          

          .  -

     : 

1        -

,   , ,   . .; 

2    ; 

3        

 ; 

4   ,   XML ,     

    , ,   ; 

5   (   )     -

   . 

   ,    -

 ,       .   

         -
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,  ,    ,    « » -

. 

1.4   

1.4.1 Java 

Java   -   -

   ,     Sun 

Microsystems  1995 [8].   Java     

- ,    Java- .     

,  -     -

,  ,    ,  - ,    , 

  .     

     . 

     .  -

          

,      .    -

 ,   ,    

    . 

         

 .        

       ,  

  . 

 Java,     ,   -

   .   : 

–  ; 

–  "  " (Just In Time compilation); 

–      :  ,  

    ,   . 
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        .  -

         -

. 

1.4.2 Swing 

Swing —       -

   Java. Swing    Sun Microsystems.  

    ( . Swing widgets),   -

,  ,   . . 

Swing     JFC,    

     .    

 Java 2D, Accessibility-API, Drag & Drop-API  AWT. 

      AWT   

      ,    

-  (  ,        

  ,      ).  

 Swing   -

     ( . plugable look-and-feel),  

       (   

     ,   

 ,         -

).  

   «Lightweight» ( . ).  , 

  Swing     , 

    .    « -

»  AWT,   Swing     , 

       ,  

  ( ,  JFrame). 

https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/Java
https://ru.wikipedia.org/wiki/Sun_Microsystems
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/Java_Foundation_Classes
https://ru.wikipedia.org/wiki/Java_2D
https://ru.wikipedia.org/w/index.php?title=Accessibility-API&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Abstract_Window_Toolkit
https://ru.wikipedia.org/w/index.php?title=Look_and_Feel&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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 6 —      Java Swing 

1.4.3 XML 

XML (Extensible Markup Language) —   , -

    ,    -

  .  XML     

,     —   

 ,     -

    ,       

.    ,     -

  ,     -

 XML: 

–         

 ,    ,  -

    ; 
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– XML-       -

    .     -

           SQL, 

    .      -

     ,   ,  

,  " "  ;  

–        

    XML- ; 

– XML         -

     . 
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2     

2.1    

         , 

    ,    

«   »: 

1    ElCreator  —   -

 . ,      -

 ,       . -

     ,      

.    ,     .xml,  -

    ,   .  

         , 

   ; 

2  ,     .  

   web- ,    -

   ,    XML- , 

   ,     . -

  - ,     -

       ; 

3  ECEditorFX —    .  

        

. -     : -

     ( , , 

    ,    -

    ,     -

 ),  ,    ( -
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  ). 

2.2    

2.2.1    

   ,      

,         -

  .      

    . 

 

 7 —     3   2  

      XML- :  
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<el:element xmlns:el="http://www.example.org/element" xmlns:gp="ht

tp://www.example.org/graphicsPrimitives" xmlns:ut="http://www.exam

ple.org/util"xmlns:xsi="http://www.w3.org/2001/XMLSchema-

in-

stance" id="r1" name="resistor" xsi:schemaLocation="http://www.exa

mple.org/element ../xsd/element.xsd "> 

<el:subClass subClassName="RESISTORS" subClassID="7"/> 

<el:type typeName="BASE_RESISTOR" typeID="2"/> 

<el:center x="130" y="140"/> 

<el:view> 

<gp:g> 

<gp:line x1="20" y1="140" x2="60" y2="140"/> 

<gp:line x1="200" y1="140" x2="240" y2="140"/> 

<gp:rect height="80" width="140" x="60" y="100"/> 

</gp:g> 

</el:view> 

<el:pins> 

<el:pin id="r1.p1" type="IN" visible="true"> 

<ut:center x="0" y="10"/> 

</el:pin> 

<el:pin id="r1.p2" type="OUT" visible="true"> 

<ut:center x="80" y="10"/> 

</el:pin> 

</el:pins> 

</el:element> 

,   ,    

,      . 

2.2.2    

    —    

         

.   ,   , 

      .  
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       : 

– ; 

–   ; 

–   ; 

– ; 

– . 

 

 

 8 —  ,    

      java.awt.Shape.  -

,       Shape [] shapes: 

Shape [] shapes = new Shape[MAX];//   -
  

 int MAX    . 

       int 

numOfShapes.      : 

 

Java.awt.Rectangle —      -

, :   
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shapes[numOfShapes] = new Rectangle(x, y, width, width); 

 : 

x, y –     . 

height, width —    . 

 

Java.awt.geom.Ellipse2D.Double —      

 . 
      shapes[numOfShapes] = new Ellipse2D.Float(x, y, width, 

width); 

 : 

x, y –       

. 

height, width —     . 

 

java.awt.geom.Line2D —     ,  , 

   (         

).       .  

shapes[numOfShapes] = new Line2D.Float(startX, startY, endX, en-

dY); 

 : 

startX, startY — x, y    . 

endX, endY — x, y    . 

   

java.awt.geom.QuadCurve2D —    -

 . 
shapes[numOfShapes] = new QuadCurve2D.Float(startX, startY, ctrlx, 

ctrly, endX, endY); 

 : 



 

31 

startX, startY — x, y    . 

ctrlx, ctrly — x, y    . 

endX, endY — x, y    . 

   

java.awt.geom.CubicCurve2D —     

. 
shapes[numOfShapes] = new CubicCurve2D.Float(startX, startY, 

ctrlx, ctrly, ctrlx2, ctrly2, endX, endY); 

 : 

startX, startY — x, y    . 

ctrlx, ctrly — x, y     . 

ctrlx2, ctrly2 — x, y     . 

endX, endY — x, y    . 

 

java.awt.Polygon —    . 
shapes[numOfShapes] = new Polygon(TriangleArrayX, TriangleArrayY, 

3); 

 : 

TriangleArrayX — ,     X  -

 .  

TriangleArrayY — ,     Y  -

 . 

―3‖ —  ,     . 

2.2.3     

    XML- ,   -

 ,  ,      (    ). 

     ,   
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 ,     ID.  XML-    

 ECEditorFX,        .xsd. 

 ,     : 
<el:element  id="r555" name="test"…> 

<el:subClass subClassID="7" subClassName="ELEMENTS"/> 

<el:type typeID="2" typeName="TEST_ELEMENT"/> 

<el:center x="240.0" y="180.0"/> 

<el:view> 

<gp:g> 

<gp:rect height="116" width="201" x="141" y="121"/> 

<gp:line x1="240.0" x2="240.0" y1="40.0" y2="320.0"/> 

</gp:g> 

</el:view> 

<el:pins> 

<el:pin id="i1.p0" type="IN" visible="true"> 

<ut:center x="240" y="41"/> 

</el:pin> 

<el:pin id="i1.p0" type="OUT" visible="true"> 

<ut:center x="240" y="320"/> 

</el:pin> 

</el:pins> 

</el:element> 

 

 XML      .  -

 9   ,   . 

 

 9 —     
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      , -

   .  

2.2.4     

       -

         

  .  

        

   HTTP- ,    POST.   -

  REST, ,    -

      .  

 

 

 10 —      
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2.3   

2.3.1   

       

Swing.  Swing      

 ,      

  .       -

 (  10). ,   JPanel primitives,   JPan-

el tools   JRadioButton,     

 ImageIcon.        

   .     , 

  icon[],     addIcon()   -

 JRadioButton. 
for (int i = 0; i<=23; i++) 

{ 

Icon1[i] = new ImageIcon(url+i+".png"); 

} 

addIcon();  
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  11 —        

  JTextArea text  ,  -

  ,     . jTabProperties 

 ,  DefaultTableModel dtm,   

  ,    .    

   ,     ,  

  ,      -

. 

2.3.2    

       ( , , 

 , ).    ,    

   1. 
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 1 —    

 

   ,    -

 int currentShapeIndex, , ,  -

  .     

: 
public int getShape(int x, int y) {//  shape  , 

   
int sensorX = x - 4 / 2;//  « » 
int sensorY = y - 4 / 2; 
int sensorwidth = 4; 
int sensorheight = 4; 
for (int i = 0; i < numOfShapes; i++) 
{ 

     

 

, -
. 

   
   

.  

 

     
,    -

.  

 

, -
 . 

   
  Rectangle 

 ,   -
 .   

    
 . 
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if (shapes[i].contains(x, y))//    
shape,    id 

{ 
return i; 

} 
else if (shapes[i].intersects(sensorX, sensorY, sensorwidth, 
sensorheight))  
{ 

return i; 
} 

} 
return -1; 
} 

      « »  -

    ,   Line2D   « », 

  ,       —     

 .   « »   

Shape.intersects(),   ,    

      . 

        

 .      

  2. 

 2 —      

  
int drawstate  ,  0,     

  .  
int inside  1,      

int checkshape       get-
Shape().   0  n  . 

int startresize  1,       
mouseDragged(MouseEvent e)  

int lastSelected    id   -
.   0  n  . 

int select  1,     . 
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     .  -

        -

 Java   Swing, AWT. 

    ,    

  XML.  ,      -

   . 
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 Щ  

 —    

  — -     -

 

AWT — Abstract Window Toolkit  

XML — Extensible Markup Language 

XLS — Extensible Stylesheet Language 

 —    

NI Multisim — National instruments Multisim 

JFC — Java Foundation Classes 

API — Application programming interface 

OLE — Object Linking and Embedding 

 —     

 —   
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public void paintComponent(Graphics g) { 

Graphics2D g2 = (Graphics2D) g; 

Graphics2D g3 = (Graphics2D) g; 

paintBackground(g2);  //   

float[] dashingPattern1 = {3f, 3f}; 

(Graphics2D) g).setStroke(new BasicStroke(2f, BasicStroke.CAP_BUTT, 

BasicStroke.JOIN_MITER, 1.0f, dashingPattern1, 2.0f)); 

((Graphics2D) g).setRenderingHint(RenderingHints.KEY_ANTIALIASING,     

RenderingHints.VALUE_ANTIALIAS_ON); 

g.setColor(Color.RED);//      -  

x = (startX < endX) ? startX : endX; 

y = (startY < endY) ? startY : endY; 

int width = endX - startX + 1; 

if (width < 0) width = -width; 

int height = endY - startY + 1; 

if (height < 0) height = -height; 

if(select == 1 && inside == 1 && dragged!=1 || table-Click != -

1){//    

paintDots(g3); 

} 

if(dragged == 1 && currentShapeIndex >= 0 || star-tresize == 

1){//    

if(checkshape == 1 || checkshape == 2 )//  

{ 

((Graphics2D) g).draw(temp); 

} 

if(checkshape == 3)//  

{ 

g.drawOval(tempx, tempy, temph, temph); 

} 

if(checkshape == 4)//  

{ 

g.drawOval(tempx, tempy, tempw, temph); 
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} 

if(checkshape == 5 || checkshape == 9)//  

{ 

g.drawLine(tempx, tempy, temph, tempw); 

} 

if(checkshape == 6)//  

{ 

((Graphics2D) g).draw(curvetemp); 

} 

if(checkshape == 7) 

{ 

((Graphics2D) g).draw(qcurvetemp); 

} 

 

} 

if (currentShapeIndex < 0 && numOfShapes < MAX) // (  
) 

{ 

if (drawmethod == 1){ 

 if (drawstate == 1 && inside == 0)//    

 { 

  shapes[numOfShapes] = new Rectangle(x, y, width, width); 

  addProperties(g); 

  addLayer(0, numOfShapes); 

  drawmethod = 0; 

 } 

 g.drawRect(x, y, width, width);// ,     

} 

if (drawmethod == 2){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new Rectangle(x, y, width, height); 

  addProperties(g); 

  addLayer(1, numOfShapes); 

  drawmethod = 0; 

  //temp = null; 

 

 } 
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 g.drawRect(x, y, width, height); 

} 

if (drawmethod == 3){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new El-lipse2D.Float(x, y, width, 

width); 

  addProperties(g); 

  addLayer(2, numOfShapes); 

  drawmethod = 0; 

  //temp = null; 

 } 

 g.drawOval(x, y, width, width); 

} 

if (drawmethod == 4){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new El-lipse2D.Float(x, y, width, 

height); 

  addProperties(g); 

  addLayer(3, numOfShapes); 

  drawmethod = 0; 

  //temp = null; 

 } 

 g.drawOval(x, y, width, height); 

} 

if (drawmethod == 5){ 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new Line2D.Float(startX, startY, endX, 

endY); 

  addProperties(g); 

  addLayer(4, numOfShapes); 

  drawmethod = 0; 

  //temp3 = null; 

 } 

 g.drawLine(startX, startY, endX, endY); 

} 
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if (drawmethod == 6){ 

 if(ctrlpoint == 0) 

 { 

  g.drawLine(startX, startY, endX, endY); 

 } 

 else 

 { 

  QuadCurve2D q = new QuadCurve2D.Float(startX, startY, ctrlx, 

ctrly, endX, endY); 

  if (drawstate == 1 && inside == 0 && ctrlpoint == 2) 

  {        

 shapes[numOfShapes] = curvetemp; 

   addProperties(g); 

   addLayer(5, numOf-Shapes); 

   drawmethod = 0; 

   ctrlpoint = 0; 

  } 

  ((Graphics2D) g).draw(q); 

 } 

 

} 

if (drawmethod == 8){ 

 Polygon drawTriangle = new Poly-gon(TriangleArrayX, TriangleArrayY, 

3); 

 if (drawstate == 1 && inside == 0) 

 { 

  shapes[numOfShapes] = new Poly-gon(TriangleArrayX, 

TriangleArrayY, 3); 

  addProperties(g); 

  addLayer(7, numOfShapes); 

  drawmethod = 0;       } 

 g.drawPolygon(drawTriangle); 

} 

if (drawmethod == 9){ 

 if (drawstate == 1 && inside == 0) 

 { 

shapes[numOfShapes] = new Line2D.Float(startX, startY, endX, endY); 

pinlist[pincount][0] = Integer.toString(startX); 



 

47 

pinlist[pincount][1] = Integer.toString(startY); 

pinlist[pincount][2] = "IN"; 

pinlist[pincount][3] = Integer.toString(endX); 

pinlist[pincount][4] = Integer.toString(endY); 

pinlist[pincount][5] = "OUT"; 

pinlist[pincount][6] = Integer.toString(numOfShapes); 

pincount++; 

 } 

  centerpoint = new 

Point2D.Float((startX+endX)/2,(startY+endY)/2); 

  addProperties(g); 

  addLayer(8, numOfShapes); 

  drawmethod = 0; 

 } 

 g.drawLine(startX, startY, endX, endY); 

 g.drawOval(startX-5, startY-5, 10, 10); 

 g.drawOval(endX-5, endY-5, 10, 10); 

} 

if (drawmethod == 7){ 

 if(ctrlpoint == 0) 

 { 

  g.drawLine(startX, startY, endX, endY); 

 } 

 else 

 { 

  CubicCurve2D q = new Cubic-Curve2D.Float(startX, startY, 

ctrlx, ctrly, ctrlx2, ctrly2, endX, endY); 

  if (drawstate == 1 && inside == 0 && ctrlpoint == 5) 

  { 

   text.append(Double.toString(qcurvetemp.getX1())+"  

"+Double.toString(qcurvetemp.getY1())+"  "+Integer.toString(ctrlx)+"  

"+Integer.toString(ctrly)+"  "+Integer.toString(endX)+"  

"+Integer.toString(endY)+"  "+"\n"); 

   shapes[numOfShapes] = qcurvetemp; 

   addProperties(g); 

   addLayer(6, numOf-Shapes); 

   drawmethod = 0; 

   ctrlpoint = 0; 
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  } 

  ((Graphics2D) g).draw(q); 

 } 

} 

if (drawmethod == 0){ 

 // 

} 

} 

((Graphics2D) g).setStroke(new BasicStroke(3));//   -
 

((Graphics2D) g).setPaint(Color.BLUE); 

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

g2.draw(shapes[i]); 

} 

} 
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  ,      

public void save(){ 

try { 

//text.append("   : "+numOfShapes+"\n"); 
DocumentBuilderFactory docFactory = DocumentBuilderFac-

tory.newInstance(); 

DocumentBuilder docBuilder = docFacto-ry.newDocumentBuilder(); 

Document doc = docBuilder.newDocument(); 

Element root = doc.createElement("el:element"); 

 

doc.appendChild(root);  

root.setAttribute("id", "r555");  

 

root.setAttribute("name", "resistor");  

 

root.setAttribute("xmlns:el", "http://www.example.org/element");  

root.setAttribute("xmlns:gp", 

"http://www.example.org/graphicsPrimitives");  

root.setAttribute("xmlns:ut", "http://www.example.org/util");  

root.setAttribute("xmlns:xsi", "http://www.w3.org/2001/XMLSchema-

instance" );  

 

root.setAttribute("xsi:schemaLocation","http://www.example.org/element../

xsd/element.xsd"); 

 

Element subclass = doc.createElement("el:subClass"); 

subclass.setAttribute("subClassName", "RESISTORS");  

subclass.setAttribute("subClassID", "7");  

root.appendChild(subclass); 

 

Element type = doc.createElement("el:type"); 

type.setAttribute("typeID", "2");  

type.setAttribute("typeName", "BASE_RESISTOR");  

root.appendChild(type); 
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Element center = doc.createElement("el:center"); 

root.appendChild(center); 

center.setAttribute("x", Dou-ble.toString(centerpoint.getX())); //  
,    ,   , - . 

center.setAttribute("y", Dou-ble.toString(centerpoint.getY()));  

root.appendChild(center); 

 

Element view = doc.createElement("el:view"); 

root.appendChild(view); 

Element gp = doc.createElement("gp:g"); 

view.appendChild(gp); 

 

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

if(typeOfShape[ShapeProperties[i]-1] != "Pins") 

{ 

 Element part = doc.createElement("gp:"+ 

typeOfShape[ShapeProperties[i]-1]); 

 if(typeOfShape[ShapeProperties[i]-1] == "rect") 

{ 

 temp = shapes[i].getBounds(); 

 part.setAttribute("x", Inte-ger.toString(temp.x));  

 part.setAttribute("y", Inte-ger.toString(temp.y)); 

 part.setAttribute("width", Inte-ger.toString(temp.width));  

 part.setAttribute("height", Inte-ger.toString(temp.height)); 

}else if(typeOfShape[ShapeProperties[i]-1] == "el-lipse"){ 

 temp4 = (Ellipse2D.Float) shapes[i]; 

 part.setAttribute("x", Float.toString((float) temp4.getX())); 

 part.setAttribute("y", Float.toString((float) temp4.getY())); 

 part.setAttribute("width", Float.toString((float) 

temp4.getWidth()));  

 part.setAttribute("height", Float.toString((float) 

temp4.getHeight()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "line"){ 

 temp3 = (Line2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) temp3.getX1())); 

 part.setAttribute("y1", Float.toString((float) temp3.getY1())); 

 part.setAttribute("x2", Float.toString((float) temp3.getX2()));  
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 part.setAttribute("y2", Float.toString((float) temp3.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "line"){ 

 temp3 = (Line2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) temp3.getX1())); 

 part.setAttribute("y1", Float.toString((float) temp3.getY1())); 

 part.setAttribute("x2", Float.toString((float) temp3.getX2()));  

 part.setAttribute("y2", Float.toString((float) temp3.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "quadCurve"){ 

 curvetemp = (QuadCurve2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) curvetemp.getX1())); 

 part.setAttribute("y1", Float.toString((float) curvetemp.getY1())); 

 part.setAttribute("ctrlx", Float.toString((float) 

curvetemp.getCtrlX())); 

 part.setAttribute("ctrly", Float.toString((float) 

curvetemp.getCtrlY())); 

 part.setAttribute("x2", Float.toString((float) curvetemp.getX2()));  

 part.setAttribute("y2", Float.toString((float) curvetemp.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "cu-bicCurve"){ 

 qcurvetemp = (CubicCurve2D.Float) shapes[i]; 

 part.setAttribute("x1", Float.toString((float) curvetemp.getX1())); 

 part.setAttribute("y1", Float.toString((float) curvetemp.getY1())); 

 part.setAttribute("ctrlx1", Float.toString((float) 

qcurvetemp.getCtrlX1())); 

 part.setAttribute("ctrly1", Float.toString((float) 

qcurvetemp.getCtrlY1())); 

 part.setAttribute("ctrlx2", Float.toString((float) 

qcurvetemp.getCtrlX2())); 

 part.setAttribute("ctrly2", Float.toString((float) 

qcurvetemp.getCtrlY2())); 

 part.setAttribute("x2", Float.toString((float) curvetemp.getX2()));  

 part.setAttribute("y2", Float.toString((float) curvetemp.getY2()));  

}else if(typeOfShape[ShapeProperties[i]-1] == "polygon"){ 

 temp2 = (Polygon) shapes[i]; 

 for(int a = 0; a<3; a++){ 

  points = points + (Inte-

ger.toString(temp2.xpoints[a])+","+Integer.toString(temp2.ypoints[a])+" 

"); 

  part.setAttribute("points", points); 
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 } 

} 

gp.appendChild(part); 

} 

} 

//    

Element pins = doc.createElement("el:pins"); 

root.appendChild(pins);    

 

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

{ 

Element pinin = doc.createElement("el:pin"); 

pinin.setAttribute("id", "i1.p"+i); 

pinin.setAttribute("type", pinlist[i][2]); 

pinin.setAttribute("visible", "true"); 

pins.appendChild(pinin); 

 

Element pinincenter = doc.createElement("ut:center"); 

pinincenter.setAttribute("x", pinlist[i][0]);//  ,   
   

pinincenter.setAttribute("y", pinlist[i][1]); 

pinin.appendChild(pinincenter); 

 

Element pinout = doc.createElement("el:pin"); 

pinout.setAttribute("id", "i1.p"+i); 

pinout.setAttribute("type", pinlist[i][5]); 

pinout.setAttribute("visible", "true"); 

pins.appendChild(pinout); 

 

Element pinoutcenter = doc.createElement("ut:center"); 

pinoutcenter.setAttribute("x", pinlist[i][3]);//  ,   
   

pinoutcenter.setAttribute("y", pinlist[i][4]); 

pinout.appendChild(pinoutcenter); 

}  

 

TransformerFactory transformerFactory = TransformerFac-

tory.newInstance(); 
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Transformer transformer = transformerFacto-ry.newTransformer(); 

DOMSource source = new DOMSource(doc); 

StreamResult result = new StreamResult(new File("C:\\1\\file.xml")); 

transformer.transform(source, result); 

 

text.append(" Э  !"+"\n"); 
 

} catch (ParserConfigurationException pce) { 

pce.printStackTrace(); 

} catch (TransformerException tfe) { 

tfe.printStackTrace(); 
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 Щ   

private void moved(int x, int y){//     

if (currentShapeIndex >= 0) { 

if(tableClick==-1) 

{ 

temp = shapes[currentShapeIndex].getBounds(); 

checkshape = ShapeProperties[currentShapeIndex]; 

} 

else{ 

temp = shapes[tableClick].getBounds(); 

checkshape = ShapeProperties[tableClick]; 

} 

if(checkshape == 1)//  

{ 

temp.x = x-(temp.height/2); 

temp.y = y-(temp.height/2); 

} 

if(checkshape == 2)//  

{ 

temp.x = x-(temp.width/2); 

temp.y = y-(temp.height/2); 

} 

if(checkshape == 3)//  

{ 

tempx = x-(temp.height/2); 

tempy = y-(temp.height/2); 

temph = temp.height; 

tempw = temp.height; 

} 

if(checkshape == 4)//  

{ 

tempx = x-(temp.width/2); 

tempy = y-(temp.height/2); 

temph = temp.height; 

tempw = temp.width; 

} 
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if(checkshape == 5 || checkshape == 9)//  

{ 

temp3 = (Line2D.Float) shapes[currentShapeIndex]; 

tempx = x;//X1 

tempy = y;//Y1 

if ((int) temp3.getX1() < x)//X2 

{ 

temph = (int) temp3.getX2()+(x-(int) temp3.getX1()); 

} 

else 

{ 

temph = (int) temp3.getX2()-((int) temp3.getX1()-x); 

} 

if ((int) temp3.getY1() < y)//Y2 

{ 

tempw = (int) temp3.getY2()+(y-(int) temp3.getY1()); 

} 

else  

{ 

tempw = (int) temp3.getY2()-((int) temp3.getY1()-y); 

} 

} 

if(checkshape == 8)//  

{ 

temp2 = (Polygon) shapes[currentShapeIndex]; 

int height = (temp2.ypoints[1]-temp2.ypoints[0])/2; 

int width = (temp2.xpoints[1]-temp2.xpoints[2])/2; 

for(int i = 0;i<3;i++)  

{ 

temp2.xpoints[0] = x; 

temp2.ypoints[0] = y- height; 

temp2.xpoints[1] = x+width; 

temp2.ypoints[1] = y+ height; 

temp2.xpoints[2] = x-width; 

temp2.ypoints[2] = y+ height; 

} 

}if(checkshape == 6){ 

curvetemp = (QuadCurve2D) shapes[currentShapeIndex]; 
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tempx = x;//X1 

tempy = y;//Y1 

if ((int) curvetemp.getX1() < x)//X2 

{ 

tempx2 = (int) curvetemp.getX2()+(x-(int) curvetemp.getX1()); 

} 

else 

{ 

tempx2 = (int) curvetemp.getX2()-((int) cur-vetemp.getX1()-x); 

} 

if ((int) curvetemp.getY1() < y)//Y2 

{ 

tempy2 = (int) curvetemp.getY2()+(y-(int) curvetemp.getY1()); 

} 

else  

{ 

tempy2 = (int) curvetemp.getY2()-((int) cur-vetemp.getY1()-y); 

} 

if ((int) curvetemp.getX1() < x)//X2 

{ 

ctrlx = (int) curvetemp.getCtrlX()+(x-(int) curvetemp.getX1()); 

} 

else 

{ 

ctrlx = (int) curvetemp.getCtrlX()-((int) curvetemp.getX1()-x); 

} 

if ((int) curvetemp.getY1() < y)//Y2 

{ 

ctrly = (int) curvetemp.getCtrlY()+(y-(int) curvetemp.getY1()); 

} 

else  

{ 

ctrly = (int) curvetemp.getCtrlY()-((int) curvetemp.getY1()-y); 

} 

curvetemp = new 

QuadCurve2D.Double(tempx,tempy,ctrlx,ctrly,tempx2,tempy2); 

} 

if(checkshape == 7){ 
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qcurvetemp = (CubicCurve2D) shapes[currentShapeIndex]; 

tempx = x;//X1 

tempy = y;//Y1 

if ((int) qcurvetemp.getX1() < x)//X2 

{ 

tempx2 = (int) qcurvetemp.getX2()+(x-(int) qcurvetemp.getX1()); 

} 

else 

{ 

tempx2 = (int) qcurvetemp.getX2()-((int) qcurvetemp.getX1()-x); 

} 

if ((int) qcurvetemp.getY1() < y)//Y2 

{ 

tempy2 = (int) qcurvetemp.getY2()+(y-(int) qcurvetemp.getY1()); 

} 

else  

{ 

tempy2 = (int) qcurvetemp.getY2()-((int) qcurvetemp.getY1()-y); 

} 

if ((int) qcurvetemp.getX1() < x)//CTRLX1 

{ 

ctrlx = (int) qcurvetemp.getCtrlX1()+(x-(int) qcurvetemp.getX1()); 

} 

else 

{ 

ctrlx = (int) qcurvetemp.getCtrlX1()-((int) qcurvetemp.getX1()-x); 

} 

if ((int)  qcurvetemp.getY1() < y)//CTRLY1 

{ 

ctrly = (int) qcurvetemp.getCtrlY1()+(y-(int) qcurvetemp.getY1()); 

} 

else  

{ 

ctrly = (int) qcurvetemp.getCtrlY1()-((int) qcurvetemp.getY1()-y); 

} 

if ((int) qcurvetemp.getX1() < x)//CTRLX2 

{ 

ctrlx = (int) qcurvetemp.getCtrlX2()+(x-(int) qcurvetemp.getX1()); 
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} 

else 

{ 

ctrlx = (int) qcurvetemp.getCtrlX2()-((int) qcurvetemp.getX1()-x); 

} 

if ((int)  qcurvetemp.getY1() < y)//CTRLY2 

{ 

ctrly = (int) qcurvetemp.getCtrlY2()+(y-(int) qcurvetemp.getY1()); 

} 

else  

{ 

ctrly = (int) qcurvetemp.getCtrlY2()-((int) qcurvetemp.getY1()-y); 

} 

qcurvetemp = new CubicCurve2D.Double 

(tempx,tempy,ctrlx,ctrly,ctrlx2,ctrly2,tempx2,tempy2); 

} 

repaint(); 
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        .  

  int drawmethod  ,  -

 .   ,     

 (     (startX, startY),   -

 int drawmethod   1(  )),   -

     .   (mouse 

dragged)       -

    java.Draw.  

if (drawmethod == 1){ 

  if (drawstate == 1)//    

  { 

  ... 

 } 

} 

 g.drawRect(x, y, width, width);//    -
 

     endX, endY -

.       int drawmethod  

 0,      .     

 ,       . 
x = (startX < endX) ? startX : endX; //     X 

 ,     startX, d 
  endX. 

y = (startY < endY) ? startY : endY; //     Y 
 ,     startY, d 

  endY. 
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int width = endX - startX + 1; //  width  
    . В   -
,  . 

if (width < 0) width = -width; 

int height = endY - startY + 1; //  height  
    . В   -
,  . 

if (height < 0) height = -height; 

    (   drawmethod),  

     shapes,      shape: 

if (drawmethod == 1) 

{ 

... 

shapes[numOfShapes] = new Rectangle(x, y, width, width); 

... 

} 

 numOfShapes   .    

   . 

   

       ,    

    .     -

  2 : 
addProperties(g); 
 
addLayer(0, numOfShapes);//   «  – 

rectangle,  » 
 addProperties(g)     

ShapeProperties[numOfShapes]   drawmethod,   

     .   

currentShapeIndex      -

     numOfShapes   -
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 addLayer();     DefaultTableModel dtm 

,    2   :  
public void addLayer(int z, int v){ 

dtm.addRow(new Object[] {typeOfShape[z], v-1}); 

} 

   String[] typeOfShape    -

,          xml: 
String[] typeOfShape = {"rect", "ellipse", "line"...}  

         

,          . 
Public void mouseClicked(MouseEvent e) { 

jTabProperties.clearSelection();//    

int row = jTabProperties.rowAtPoint(e.getPoint()); 

int col = jTabProperties.columnAtPoint(e.getPoint()); 

... 

if (row >= 0 && col >= 0) { 

tableClick = (int) jTabProperties.getValueAt(row, 1); 

... 

temp = shapes[tableClick].getBounds(); 

... 

select = 1; 

System.out.println(tableClick); 

} 

} 

   

         

  .        

int currentShapeIndex.    void rotateShape()  -

  ,     .  
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,      , -

 ,   ellipse  rectangle   90°  -

   height  width. 
temp = shapes[currentShapeIndex].getBounds();//   Rec-

tangle temp     
int x = 0;//       

x = temp.height;//      

temp.height = temp.width; 

temp.width= x; 

shapes[currentShapeIndex] = temp;//      

 ,    ,   

     ,     -

. 

 

 

 1 –    

      : 
//Т     

x1 = g.getX() - center.x; 

y1 = g.getY() - center.y; 

//П  

temp_x1 = x1 * Math.cos(angle) - y1 * Math.sin(angle)); 

temp_y1 = x1 * Math.sin(angle) + y1 * Math.cos(angle)); 

//В      

g.setLocation(temp_x1 + center.x, temp_y1 + center.y); 
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       .  X  

Y     xpoints[]  ypoints[] 

temp2.xpoints[i] = (int) (centerx + (temp2.xpoints[i]-

centerx)*Math.cos(5) - (temp2.ypoints[i]-centery)*Math.sin(5)); 

temp2.ypoints[i] = (int) (centery + (temp2.xpoints[i]-

centerx)*Math.sin(5) + (temp2.ypoints[i]-centery)*Math.cos(5)); 

     . 

   

    DOM .   

  org.w3c.dom.    -

  <gp:/>     ,    

string [] typeOfShape.       

 int [] ShapeProperties,      

. 
Element part = doc.createElement("gp:"+ typeOf-

Shape[ShapeProperties[i]-1]); 

if(typeOfShape[ShapeProperties[i]-1] == "rect") 

{ 

 temp = shapes[i].getBounds(); 

 part.setAttribute("x", Integer.toString(temp.x));  

 part.setAttribute("y", Integer.toString(temp.y)); 

 part.setAttribute("width", Integer.toString(temp.width));  

 part.setAttribute("height", Inte-

ger.toString(temp.height)); 

}else if(typeOfShape[ShapeProperties[i]-1] == "ellipse"){ 

 ... 

} 

      .  
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    XML- ,   -

 ,  ,      (    ). 

     ,   

 ,     ID.  XML-    

 ECEditorFX,        

.xsd[18]. 

 ,     : 

<el:element  id="r555" name="resistor"…> 
<el:subClass subClassID="7" subClassName="RESISTORS"/> 

<el:type typeID="2" typeName="BASE_RESISTOR"/> 

<el:center x="240.0" y="180.0"/> 

<el:view> 

<gp:g> 

<gp:rect height="116" width="201" x="141" y="121"/> 

<gp:line x1="240.0" x2="240.0" y1="40.0" y2="320.0"/> 

</gp:g> 

</el:view> 

<el:pins> 

<el:pin id="i1.p0" type="IN" visible="true"> 

<ut:center x="240" y="41"/> 

</el:pin> 

<el:pin id="i1.p0" type="OUT" visible="true"> 

<ut:center x="240" y="320"/> 

</el:pin> 

</el:pins> 

</el:element> 

       

,    .  
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 1 —    

  1        

  .  50;37   -

        "center". 

 : 

– element –  XML- ,    XML-

  .   "id" –  -

 ,       "ID",  

 "name" –    ,  -

   "string"; 

– subClass –     ,  -

 "subClassName"  "subClassID"     -

 ,     "string"; 

– type –  ,   "typeName"  "typeID"  

    ; 

– center –    ,  "x"  "y" -

   "float"; 

– view –  XML-   XML-   -

  ; 

– pins –  XML-   XML-  "pin"  

  ; 

– param –      , -

   "string"; 

– text –   ,    "string". 




