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Environment (  -    
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- . 
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         -
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  Moodle    2002 .  Moodle 2.0 
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.   Moodle 3.0  16  2015 . 
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.  

  Moodle        

 .   SCORM 1.2.  
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eFront 

eFront —      , -
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    2001 ,    

  .     -

  2005     SCORM   -

 AJAX.      eFront    , 

       ,   -

 2007          

.   eFrontPro    2014  

https://www.efrontlearning.com/press,      -

        -

     .      -

 ,    eFrontPro   4.5  8 -

 2016 . 

eFrontPro        , 
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 . 

 eFrontPro      -

     ,      -

         

 ,     [30].  

  1.5     eFront,  

      ,   -

 . 
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    1999  2000 ,    
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–          , 
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  ,       

  ,   ,  -

 :       , -

   ,    . 

,     Proteus, NI Multisim, Micro-Cap, 

LTspice/SwitcherCAD,      , -

        -

  .      -

         -

  .  ,     , 

     -   - , 

         

      .     -

        -

  - .   

       SVG  

XML.       - .   

   ё     ,  

   - .   -   

  ,  : Draw.io[19], Lucidchart[20] —  -

     .    -

          , 

    . ,   1.7 -

    ,   -

 Draw.io. 
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 1.7 —     -  Draw.io 

-  Draw.io      

SVG[44]. SVG —      , -

      XML[46].  SVG-  

   ,      -

 : 

<g transform="translate(0.5,0.5)"> 
  <path d="M 241 6.17 L 11 6.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <rect x="84" y="46" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,56)" pointer-
events="none"/> 
  <path d="M 66 56 L 84 56 M 148 56 L 166 56" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,56)" pointer-events="none"/> 
<g transform="translate(91.5,55.5)rotate(90,6.5,0)"> 
  <switch> 
   <foreignObject style="overflow:visible;" pointer-
events="all" width="13" height="10" requiredFea-
tures="http://www.w3.org/TR/SVG11/feature#Extensibility"> 
    <div xmlns="http://www.w3.org/1999/xhtml" 
style="display: inline-block; font-size: 10px; font-family: Hel-
vetica; color: rgb(0, 0, 0); line-height: 1.2; vertical-align: 
top; white-space: nowrap; text-align: center;"> 
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     <div xmlns="http://www.w3.org/1999/xhtml" 
style="display:inline-block;text-align:inherit;text-
decoration:inherit;background-color:#FFFFFF;">R1</div> 
    </div> 
   </foreignObject> 
   <text x="7" y="10" fill="#000000" text-
anchor="middle" font-size="10px" font-family="Helvetica">R1</text> 
  </switch> 
 </g> 
 <path d="M 116 146 L 116 106.17" fill="none" stroke="#000000" 
stroke-miterlimit="10" pointer-events="none"/> 
 <path d="M 116 246.17 L 11 246.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
 <rect x="84" y="186" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,196)" pointer-
events="none"/> 
 <path d="M 66 196 L 84 196 M 148 196 L 166 196" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,196)" pointer-events="none"/> 
 

          

.   XML- ,    

,  ,    SVG   -

    -  .   

     . 

  ,      , 

      ,  -

       .  

      ,    -

          

.  

   ,   -

     :  

–       

(    : , ,   -

  ,      -

  ); 

–       ; 
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–  ,    (  -

         -

      ).  

       -

     -   -

 Java c   JavaFX. 

1.4        

      
  

  1.2  ,     -

         -

.      -    

  : 

–      ; 

–     . 

         

   . 

       - . 

 ё        

XML  JSON. 

JSON [43; 53] —    ,   Ja-

vaScript[45].        -

  . JSON        

JavaSctipt,        -

   . 

XML[46;54] —   ,     

   . XML —     -
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,     ,    -

 ,      . 

  JSON  XML     -

 .       -

   JSON  XML: 

{ 
   "firstName": "В а и и ", 
   "lastName": "Ива в", 
   "address": { 
       "street": "С ч ая, 1, в.1", 
       "city": "М ва" 
   }, 
   "phone": [ 
       "888888888", 
       "999999999" 
   ] 
} 

   XML     -

: 

<person firstName="В а и и " lastName="Ива в"> 
  <address street="С ч ая, 1, в.1" city="М ва"/> 
  <phoneNumbers> 
    <phone>888888888</phone> 
    <phone>999999999</phone> 
  </phoneNumbers> 
</person> 
 

        

XML, . .        -

     ,    DTD[32;51]  XSD[34;52] 

,          -

. 

         

XML, c  XSD-      XML-

. 

1.5     

  1.2     :  
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–       

(    : , ,   -

  ,      -

  ); 

–       ; 

–  ,    (  -

         -

      ).  

      : 

1        

     . 

2  -   . 

        

: 

1    . 

2    - . 

3      

. 

1.6   

1.6.1 Java 

Java — -   , -

  Sun Microsystems (   ё   

Oracle).     — 23  1995 .  

    — Java SE 8(  18  2014 ). 

   Java[18],      -

 .        

Java: 
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– ; 

– - ; 

– ; 

– ; 

– ; 

–     ; 

– ; 

– ; 

– ; 

– ; 

– ; 

    Java  :   

,     Java,    -

,    ,     -

   . 

  , -   -

 Java         

  . 

1.6.2 JavaFX 

JavaFX —    Java     -

  .      

 ,   -   

,    -  (RIA),   ,   

   . JavaFX   -

   Swing.  JavaFX   Microsoft 

Silverlight, Adobe Flash   . 

 JavaFX     -

    ,   
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 ,   ,  -

   ,    -

  ,    .  -

 RIA-   Java     Java- , 

GUI-      AWT  Swing 

        , 

,   .   AWT    

 Java-   JDK 1.0,    

Java 2D    .  AWT  

      GUI-

,  , , , ,   , 

,     ,  

"drag&drop",    UI- ,  

   ,   , , , -

  .  

 AWT  , . .    

( , native)  java.awt.peer,     

  ,    -

    ,    .  

  GUI-   AWT   -

      Swing,  

   AWT     .  

,  Swing   AWT   

GUI- .  Swing   MVC (Model-View-

Controller)    Event Dispatch Thread (EDT).  

      AWT  Swing, 

        , 

      JavaFX,   

 GUI- ,       



 

34 

 API- ,     -

 .  

    JavaFX   Swing  

AWT,       

      , -

  JavaFX. 

1.6.3 XML 

XML —   .   -

  (W3C).  XML  XML-   -

   XML-  ( ,  XML-

      ).  

XML       , 

         

      ,  ё  

    .   , 

    ,   :  

         , 

     .  

 XML —   ,    XML 

  ё     ,    , 

          -

.  

   ,   , 

,         

        

XML,         XML 

    . 
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1.6.4 XSD 

XML Schema —    XML- . -

 XML Schema   W3C. 

    XML, XML Schema    

 ,    . ,    

 , XML Schema   ,  ё   -

        

XML. 

     XML Schema  -

     ,  : 

–  (    ); 

–   (        

); 

–  . 

       ё   

,     ,   XML-

.  -    

     ,    . 

 

   1 

       ,   

   ,   -

  .      -

  . 

       -

,     , ,    

     ,    
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      ,    

       

  .  

        -

          -

 ,        , 

,        ,  

  . 

          

,      —   -

      . 

   ,   -  -

 ,      .   

      -

   Java,    

JavaFX,        XML   

XML Schema. 



 

37 

2       

      
. 

2.1   

   ,  ,     

,    XML[46].     

       -

        

XML Schema.   XML Schema,   -

    ,      

 XML-   .  

       -

  ,        

XML- .  

 XML-    : 

–     ("graphicsPrimitives.xsd"); 

–   ("util.xsd"); 

–    ("element.xsd"); 

–     ("modelTaskObject.xsd"). 

     . 

2.2   

 
  —     -

.        

"graphicsPrimetives.xsd"    .  
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      XML-  -

   2.1. 

 2.1 —     XML-  

  XML-  

 

 <gp:rect x = "50" y = "40" 
height = "30" width = "100" 

fill = "#000000"/> 

 

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

 

  

 

  

 
      , 

     SVG,   -

 : 

–   (SVG-  — "polyline"); 

–  (SVG-  — "polygone"); 

–  "path". 

    XML   . 

 

,   x1, y1  x2, y2. 

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

 : 
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– x1, y1 — x, y    ,    

  (float); 

– x2, y2 — x, y    ,    

  (float). 

  "graphicsPrimetives.xsd": 

<xs:complexType name="line"> 
  <xs:attribute name="x1" type="xs:float" use="required" /> 
  <xs:attribute name="y1" type="xs:float" use="required" /> 
  <xs:attribute name="x2" type="xs:float" use="required" /> 
  <xs:attribute name="y2" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

 

      —  (x, 

y),   (width)  (height). 

  : 
<gp:rect x="" y="" height="" width=""/> 

 : 

– x,y —      ,  

    (float); 

– height —  ,     

 (float); 

– width —  ,     

 (float). 

– rx, ry —    .   -

      . 

  "graphicsPrimetives.xsd": 

<xs:complexType name="rect"> 
  <xs:attribute name="x" type="xs:float" use="required" /> 
  <xs:attribute name="y" type="xs:float" use="required" /> 
  <xs:attribute name="width" type="xs:float" use="required" 
/> 
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  <xs:attribute name="height" type="xs:float" 
use="required" /> 
  <xs:attribute name="rx" type="xs:double" use="optional" 
/> 
  <xs:attribute name="ry" type="xs:double" use="optional" 
/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

 

    (x, y),   (r). 

  : 
<gp:circle x="" y="" ""/> 

 : 

– x,y —       

,      (float); 

– r —  ,      

(float). 

  "graphicsPrimetives.xsd": 

<xs:complexType name="circle"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="r" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

  

        -

 . 

  : 
<gp:polyline points="x1,y1 x2,y2, … xn, yn/> 
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 : 

– points —      (float); 

  "graphicsPrimetives.xsd": 

<xs:complexType name="polyline"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

 

          -

 .       -

. 

  : 
<gp:polygone points="x1,y1 x2,y2, … xn, yn/> 

 : 

– points —      (float); 

  "graphicsPrimetives.xsd": 

<xs:complexType name="polygon"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 

 Path 

 Path   ,     -

   — , .  

,   Path,      , 

  ,    .    
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 :    (M),   (L), -

   (H),    (V), -

   Path (Z),     (C,S), 

    (Q,T),    

(A). 

  : 
…   
<el:view> 
   <gp:g> 
    <gp:line x1="0" y1="10" x2="10" y2="10"/> 
    <gp:path d="M 10,10 C10, 10 17.5, 0 25, 10  
    C25, 10 32.5, 0 40, 10  
    C40, 10 47.5, 0 55, 10  
    C55, 10 62.5, 0 70, 10"/> 
    <gp:line x1="70" y1="10" x2="80" y2="10"/> 
   </gp:g> 
  </el:view> 
… 
 

      -

,    2.1. 

 

 2.1 —     

 ,  ,  "path"  -

   ,    2.1  -

 . 

 d – ,   "Path".   

  – M x,y.        

  . 

  "graphicsPrimetives.xsd": 

<xs:complexType name="path"> 
  <xs:attribute name="d"> 
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   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
     <xs:pattern value="((M(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s(((C(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)){2,2})|((Q(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)))|(.){1,})?)" /> 
    </xs:restriction> 
   </xs:simpleType>  
  </xs:attribute> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 

 

      (x, y), -

,     (width)  (height). 

  : 
<gp:ellipse x="" y="" rx="" ry=""/> 

 : 

– x,y —       

,      (float); 

– rx, ry —    ,     

 (float). 

  "graphicsPrimetives.xsd": 

<xs:complexType name="ellipse"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="rx" type="xs:float" use="required" /> 
  <xs:attribute name="ry" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
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      -

  : 
… 
<el:view> 
 <gp:g> 
  <gp:line x1="20" y1="37" x2="30" y2="37" /> 
  <gp:line x1="80" y1="37" x2="30" y2="37"/> 
  <gp:rect x="30" y="27" width="40" height="20"/> 
 <gp:g> 
</el:view> 
… 

       -

   2.2. 

 

 2.2 —    

2.3   

       , -

    —  .  

     2.2.  

 2.2 —    

   
elementref      

pin    
pinType     

point    
node ё         
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"util.xsd"    . 

   (elementref ) 

  XML   — "elementref"  -

  .     ,   -

    : "elementID" —   -

   "id"  ,  "pinID"  -

,    "id" XML-  "pin"  

.      "IDREF",    

   "elementID"  "pinID"   

XML-   ,    ё   "ID". 

 "elementref"      

 "connect"  "pin",     "element" -

 "node".  

 : 

… 
<el:pin id="r1.p2" type="NOT" visible="true" connect="true"> 
 <ut:center x="119" y="146"/> 
 <ut:connections> 
  <ut: onnect elementID="r2" pinID="r2.p1"/> 
  <ut: onnect elementID="pt3" pinID="pt3.p1"/> 
 </ut:connections> 
</el:pin> 
… 

       ,   -

,  XML-  "connect".   -

  ,    "r2"   -

      "r2.p1".    

 ,    "pt3"     -

 "pt3.p1". 
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 : 

– elementID —  ,   XML-

  ,      "ID"; 

– pinID —   ,   XML-

  ,      "ID". 

  "util.xsd": 

<xs:complexType name="elementref"> 
 <xs:attribute name="pinID" type="xs:IDREF" use="required"/> 
 <xs:attribute name="elementID" type="xs:IDREF" use="required" 
/> 
</xs:complexType> 

 

  —  (pin) 

   ,     

   ,       -

.  

         -

 ,      -

     .  

 : 

<?xml version="1.0" encoding="UTF-8"?> 
<el:element name = "resistor" dataBaseID="2" 
xmlns:el="http://www.example.org/element"  
xmlns:gp="http://www.example.org/graphicsPrimitives"  
xmlns:ut="http://www.example.org/util"  
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"  
xsi:schemaLocation="http://www.example.org/element 
../xsd/element.xsd "> 
  <el:subClass subClassName="RESISTORS" subClassID="7"/> 
  <el:type typeName="BASE_RESISTOR" typeID="2"/> 
  <el:center x="40" y="20"/> 
  <el:view> 
   <gp:g> 
    <gp:line x1="0" y1="10" x2="20" y2="10" /> 
    <gp:line x1="60" y1="10" x2="80" y2="10"/> 
    <gp:rect x="20" y="0" width="40" height="20"/> 
   </gp:g> 
  </el:view> 
  <el:pins> 
    <el:pin id="r1.p1" type="IN" visible="true"> 
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      <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> 

 
     ,    

 c : "r1.p1"  "r1.p2".     

   :     "pt1"  

     "pt1.p1",    "pt2"  

   "pt2.p1".      

 "r1.p1".       "r1.p1"  -

 ,  XML-  "connections" . 

   : 

–  "id" — ,    , -

   "string"; 

–  "type" —   ,    , 

   pinType; 

–  "visible" —       

,    "boolean"; 

–  "center" —      , -

    x, y,    "float"; 

–  "connections" —     -

,      "connect". 

 "connect" —        

 .       

"elementID"  "pinID"  "IDREF"     

  . 

  "util.xsd": 

<xs:complexType name="pin"> 
 <xs:sequence> 
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  <xs:element name="center" type="ut:point" minOccurs="1" 
maxOccurs="1"/> 
  <xs:element name="connections" minOccurs="0" max-
Occurs="unbounded"> 
   <xs:complexType> 
    <xs:sequence> 
     <xs:element name=" onnect" 
type="ut:elementref" minOccurs="1" maxOccurs="unbounded"/> 
    </xs:sequence> 
   </xs:complexType> 
  </xs:element> 
 </xs:sequence> 
 <xs:attribute name="id" type="xs:ID" use="required"/> 
 <xs:attribute name="type" type="ut:pinType" use="required"/> 
 <xs:attribute name="visible" type="xs:boolean" 
use="required"/> 
</xs:complexType> 

   (pinType) 

XML-  "pinType"      -

.  XML-      -

: "IN" — , "OUT" — , "NOT" —  . XML-  

"pinType"      "type" XML-  

"pin". 

 : 

<el:pin id="r1.p1" type="IN" visible="true" connect="false"> 
 <ut:center x="20" y="37"/> 
</el:pin> 

 
  "util.xsd": 

<xs:simpleType name="pinType"> 
    <xs:restriction base="xs:string"> 
        <xs:enumeration value="NOT"/> 
        <xs:enumeration value="IN"/> 
        <xs:enumeration value="OUT"/> 
    </xs:restriction> 
</xs:simpleType> 

 

 (point) 

XML-  "point"       x  y. 

 : 
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<ts:element id = "r1" name = "resistor"> 
    <el:center x="118" y="96"/> 
    <el:view>...</el:view> 
    <el:pins> 
        <el:pin id="r1.p1" type="NOT" visible="true" con-
nect="true"> 
          <ut:center x="119" y="46"/> 
          <ut:connections>...</ut:connections> 
      </el:pin> 
  … 
    </el:pins> 
</ts:element> 

 
   XML-  "point"    

 XML-  "center",     -

 " "  "  ". 

 x, y —    "float". 

  "util.xsd": 

<xs:complexType name="point"> 
 <xs:attribute name="x" type="xs:float" use="required"/> 
 <xs:attribute name="y" type="xs:float" use="required"/> 
</xs:complexType> 

 

  (node) 

  —   ,     -

    (  2.3). 

 

 

 2.3 —   

 : 
<ts:node id="n1"> 
    <ut:center x="119" y="29"/> 
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    <ut:element elementID="r1" pinID="r1.p1"/> 
    <ut:element elementID="pt1" pinID="pt1.p1"/> 
    <ut:element elementID="pt2" pinID="pt2.p1"/> 
</ts:node> 

 XML-  "node"      -

 "r1", "pt1", "pt2".         

.    "node"      

 . 

   : 

– "id" — ,  ,   ; 

– "center" — XML-   "point",    x, 

y    .   x  y  

  float; 

– "element" — XML-   "elementref".    -

.  "elementID"  "pinID"    -

       ,   . 

2.4    ("element.xsd") 

        ,  -

    .    (  

2.4 )    ( , ,   .) (  2.4 ). 

 

 2.4 —       

  2.4    ,   -

 .      ,  
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       ,  

     XML.  

XML-     ,     

 XML-  (  "element.xsd"   -

 B).  XML-        XML-

.  

  ,     .  -

    XML- ,     

 ,        : 

, ,  ,      

, ,  ,    . 

 : 

  <el:subClass subClassName="RESISTORS" subClassID="7"/> 
  <el:type typeName="BASE_RESISTOR" typeID="2"/> 
  <el:center x="40" y="20"/> 
  <el:view> 
   <gp:g> 
    <gp:line x1="20" y1="37" x2="30" y2="37" /> 
    <gp:line x1="80" y1="37" x2="90" y2="37"/> 
    <gp:rect x="30" y="27" width="40" height="20"/> 
   </gp:g> 
  </el:view> 
  <el:pins> 
    <el:pin id="r1.p1" type="IN" visible="true"> 
      <ut:center x="20" y="37"/> 
    </el:pin> 
    <el:pin id="r1.p2" type="OUT" visible="true"> 
      <ut:center x="90" y="37"/> 
    </el:pin> 
  </el:pins> 
</el:element> 

      

,    2.5.  

 

 2.5 —    
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  2.5       -

   .  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". 

2.5     

     -

  , ,     ,  
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 . ,       

       (2.6). 

 

 

 2.6 —    

  2.6    .   -

    .  

       , 

      2.7. 

 

 2.7 —     
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         , 

   XML- .     -

 XML- .   —   "element.xsd",    

— "modelTaskObject.xsd".       . 

XML-   ,  XML-  "element.xsd",  

     XML,      

 ,    .  

    ,     

     ,    .  -

        2.8. 

 

 2.8 —    

  XML -     -

,      1,    -

,    XML-   (  "elenent.xsd") c -

   ,  . XML-   

      2.8,   -

 : 
<?xml version="1.0" encoding="UTF-8"?> 
<mto:schema name="example" id="NULL" ...> 
     
    <mto:element id = "r1" name = "resistor"> 
        <el:subClass subClassName="RESISTORS" subClassID="3"/> 
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        <el:type typeName="BASE_RESISTOR" typeID="1"/> 
        <el:center x="118" y="96"/> 
        <el:view> 
            <gp:line x1="119" y1="62" x2="119" y2="46" /> 
            <gp:line x1="119" y1="130" x2="119" y2="146"/> 
            <gp:rect x="99" y="62" rectwidth="40" rec-
theight="67"/> 
        </el:view> 
        <el:pins> 
            <el:pin id="r1.p1" type="NOT" visible="true"> 
            <ut:center x="119" y="46"/> 
            <ut:connections> 
                <ut: onnect elementID="pt1" pinID="pt1.p1"/> 
                <ut: onnect elementID="pt2" pinID="pt2.p1"/> 
            </ut:connections> 
        </el:pin> 
            <el:pin id="r1.p2" type="NOT" visible="true"> 
            <ut:center x="119" y="146"/> 
            <ut:connections> 
                <ut: onnect elementID="r2" pinID="r2.p1"/> 
                <ut: onnect elementID="pt3" pinID="pt3.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "r2" name = "resistor"> 
        <el:subClass subClassName="RESISTORS" subClassID="3"/> 
        <el:type typeName="BASE_RESISTOR" typeID="1"/> 
        <el:center x="119" y="214"/> 
        <el:view> 
            <gp:line x1="119" y1="180" x2="119" y2="164" /> 
            <gp:line x1="119" y1="248" x2="119" y2="264"/> 
            <gp:rect x="99" y="180" rectwidth="40" rec-
theight="67"/> 
        </el:view> 
        <el:pins> 
            <el:pin id="r2.p1" type="NOT" visible="true"> 
            <ut:center x="119" y="180"/> 
            <ut:connections> 
                <ut: onnect elementID="r1" pinID="r1.p2"/> 
                <ut: onnect elementID="pt3" pinID="pt3.p1"/> 
            </ut:connections> 
        </el:pin> 
            <el:pin id="r2.p2" type="NOT" visible="true"> 
            <ut:center x="119" y="264"/> 
            <ut:connections> 
                <ut: onnect elementID="pt4" pinID="pt4.p1"/> 
                <ut: onnect elementID="pt5" pinID="pt5.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
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    <mto:element id = "pt1" name = "port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="58" y="29"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt1.p1" type="NOT" visible="true"> 
            <ut:center x="58" y="29"/> 
            <ut:connections> 
                <ut: onnect elementID="r1" pinID="r1.p1"/> 
                <ut: onnect elementID="pt2" pinID="pt2.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt2" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="180" y="29"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt2.p1" type="NOT" visible="true"> 
            <ut:center x="180" y="29"/> 
            <ut:connections> 
                <ut: onnect elementID="r1" pinID="r1.p1"/> 
                <ut: onnect elementID="pt1" pinID="pt1.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt3" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="180" y="154"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt3.p1" type="NOT" visible="true"> 
            <ut:center x="180" y="154"/> 
            <ut:connections> 
                <ut: onnect elementID="r1" pinID="r1.p2"/> 
                <ut: onnect elementID="r1" pinID="r2.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt4" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="119" y="214"/> 
        <el:view/> 
        <el:pins> 
            <el:pin id="pt4.p1" type="NOT" visible="true"> 
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            <ut:center x="179" y="280"/> 
            <ut:connections> 
                <ut: onnect elementID="r2" pinID="r2.p2"/> 
                <ut: onnect elementID="pt5" pinID="pt5.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:element id = "pt5" name="port"> 
        <el:subClass subClassName="CONNECTIONS" subClassID="99"/> 
        <el:type typeName="PORT" typeID="99"/> 
        <el:center x="59" y="280"/> 
        <el:view> 
        </el:view> 
        <el:pins> 
            <el:pin id="pt5.p1" type="NOT" visible="true"> 
            <ut:center x="59" y="280"/> 
            <ut:connections> 
                <ut: onnect elementID="r2" pinID="r2.p2"/> 
                <ut: onnect elementID="pt4" pinID="pt4.p1"/> 
            </ut:connections> 
        </el:pin> 
        </el:pins> 
    </mto:element> 
    <mto:node id="n1"> 
        <ut:center x="119" y="29"/> 
        <ut:element elementID="r1" pinID="r1.p1"/> 
        <ut:element elementID="pt1" pinID="pt1.p1"/> 
        <ut:element elementID="pt2" pinID="pt2.p1"/> 
    </mto:node> 
    <mto:node id="n2"> 
        <ut:center x="119" y="154"/> 
        <ut:element elementID="r1" pinID="r1.p2"/> 
        <ut:element elementID="r2" pinID="r2.p1"/> 
        <ut:element elementID="pt3" pinID="pt3.p1"/> 
    </mto:node> 
    <mto:node id="n3"> 
        <ut:center x="119" y="280"/> 
        <ut:element elementID="r2" pinID="r2.p2"/> 
    </mto:node> 
</mto:schema> 

 
    ,    

  (  2.8),       -

.   ( ,  )  XML- , 

    (  "element.xsd").   -

     "node"   -

  . 
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 XML- : 

– "schema" —   ,     

 XML-  (  ,  , -

 ,  ).   "name"  "id"  

    ,    -

 "string"; 

– "node" —   ,     -

   . 

 XSD-  "modelTaskObject.xsd"   -

 . 

 

   2 

       -

,           

,         

 ,     ,    -

            -

    . 

      SVG-

,       . 



 

59 

3       
   

3.1     

  ,    -

     ,  , -

       -

  , - .  

-           , 

     3.1. 

 

 3.1 —    -  

      ,  -

        

    3.2. 
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 3.2 —       -

  

      —  -

   SQLite3[33].       , -

  — MySQL, MS SQL Server, Oracle Database, SQlite   -

 - ,    SQLite     

,    ,   -

,    ,      

.  ,       

 (API)  SQLite.     -

,     . SQLite     

(  , ,   )   -

    ,    .  

3.2    -  

           

 ,       :  

–       -

 ;  

–        

; 
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–       

.  

    .  

      , -

   ,    -

  ,       

  .  

        

,  -        

      -

. 

 -      , 

       .  

     , -

   3.3. 

 

 3.3 —      
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    3.3      -

       -

: 

1       -

 - ,    . 

2 -    ,     

   . 

3      -

      ,     -

   . 

4    ,     -

    . 

  ,      -

    .   3.4   -

      ,     -

    - . 

 
 3.4 —       -  

        -

     : 

1   ё       -

     . 



 

63 

2 ,       -

  - . 

3 -         

3.3     
  

     -

   —       -

  .      

       -

      . 

      -

     ,   

    3.5. 

 

 3.5 —      -
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 3.4,    : 

–  ; 

–  ; 

–     ; 

–    ; 

–   ; 

–    . 

        3.6. 

 

 3.6 —       

    /   

    XML- ,     -

 PNG.         -

     ,      

   . 

    ,  : 

 ,  ,  , , 

. 

  3.7       . 

 

 3.7 —       
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     ,    

3.6,      .     

   ,   .  

     -

  ,    3.8. 

 

 3.8 —    

       ,   -

  .       -

        

(  3.8). 

   3 

       SQLite3,  

          -

,      . 

        

  ,      -
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( ) 

       
   SVG  -  Draw.io. 

<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.1//EN" 
"http://www.w3.org/Graphics/SVG/1.1/DTD/svg11.dtd"> 
<svg xmlns="http://www.w3.org/2000/svg"  
 xmlns:xlink="http://www.w3.org/1999/xlink"  
 width="253px" height="253px"  
 version="1.1"  
 content="&lt;mxfile userAgent=&quot;Mozilla/5.0 (Windows NT 
6.3; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) 
Chrome/58.0.3029.110 Safari/537.36&quot; version=&quot;6.7.8&quot; 
editor=&quot;www.draw.io&quot;&gt;&lt;diagram id=&quot;9c7a19ec-
ac32-9ade-3ab9-10193e439994&quot; name=&quot;Page-
1&quot;&gt;7VjJbtswEP0aXw1R8npM3KQ9pIDRHJqeCsZiJDaUxqDorV/foTnaQiU
I6kZNUetgk4+cITlv3ojQIFpk+4+ar9PPEAs1CIN4P4g+DMJwMh7jrwUODhhPRw5It
IwdxGrgVv4UBAaEbmQsitZEA6CMXLfBFeS5WJkWxrWGXXvaA6j2qmueCA+4XXHlo19
lbFKHzsJJjX8SMknLldlk7kbu+eox0bDJab1BGD0cHzec8dIXHbRIeQy7BhRdDaKFB
jCule0XQtnQlmFzdtfPjFb71iI3rzIgogpzKM8uYgwFdXPI8e/yeCBhTQLspSZT2GT
YFHtp7gi27W+2PRzbXm704a6cZjvNsfjCklQvgMi1VIo8/RDGHCgp+MYAQqBNCgnkX
N0ArMltYTQ8VgRZ5AFyQ4bMenKHsyd6Nj4EFbDRK5o1pYzjOhE0a1JxgykvIBN4IJy
iheJGbtve-
OSVfUs2rCcAGcdDNR+RcbLnakNMvzGNoK7SRmKw3/F6oJRTSSMhx6B6MgcwGpswqG4
OYF2nFHVcysVNXeH6hbcQw7AtQoI+uy2RtkVwud0G2xhLQEXxcdW13mO0TWxSGQqE0
tbUcalHIwoAu-
qtZ3a6HsAS4ryTT2cX18OhjVYDgdd14zbLco9i9z7LNHBpUYqViFI+rvaumzgLC0If
vS7hTCT9TfiyrD7lJoiXuyVDuRvnPpjXzpRT1Jj/lC+51SWLYbRGDP5+HfLY8dHLGg
J5JGfn0Mz/Wx3/oYzXqsjxOPcF+lSuG90Opkl0ojbtf8mKk7DHKbqFeE07HWGAmOj8
dn+EJqdKvsJApYeaEmCth83EGBzwD7AwxMzwzYpJ//PQbY5M0u6e/7TTM78a1CpkuQ
uEhdz6ZP6lkYDFnzaTt07zny8YS0alOv4nF2VlKHkiLWo5I6Iv4/X7fn/lVu1NNNbn
4WQ4cYRlGPYgjOFHTcrd6QAuzWn/bcC6T+fBpd/QI=&lt;/diagram&gt;&lt;/mxf
ile&gt;"  
 style="background-color: rgb(255, 255, 255);"> 
 <defs/> 
 <g transform="translate(0.5,0.5)"> 
  <path d="M 241 6.17 L 11 6.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <rect x="84" y="46" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,56)" pointer-
events="none"/> 
  <path d="M 66 56 L 84 56 M 148 56 L 166 56" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,56)" pointer-events="none"/><g trans-
form="translate(91.5,55.5)rotate(90,6.5,0)"> 
  <switch> 
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   <foreignObject style="overflow:visible;" pointer-
events="all" width="13" height="10" requiredFea-
tures="http://www.w3.org/TR/SVG11/feature#Extensibility"> 
    <div xmlns="http://www.w3.org/1999/xhtml" 
style="display: inline-block; font-size: 10px; font-family: Hel-
vetica; color: rgb(0, 0, 0); line-height: 1.2; vertical-align: 
top; white-space: nowrap; text-align: center;"> 
     <div xmlns="http://www.w3.org/1999/xhtml" 
style="display:inline-block;text-align:inherit;text-
decoration:inherit;background-color:#FFFFFF;">R1</div> 
    </div> 
   </foreignObject> 
   <text x="7" y="10" fill="#000000" text-
anchor="middle" font-size="10px" font-family="Helvetica">R1</text> 
  </switch> 
 </g> 
 <path d="M 116 146 L 116 106.17" fill="none" stroke="#000000" 
stroke-miterlimit="10" pointer-events="none"/> 
 <path d="M 116 246.17 L 11 246.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
 <rect x="84" y="186" width="64" height="20" fill="#ffffff" 
stroke="#000000" transform="rotate(90,116,196)" pointer-
events="none"/> 
 <path d="M 66 196 L 84 196 M 148 196 L 166 196" fill="none" 
stroke="#000000" stroke-miterlimit="10" trans-
form="rotate(90,116,196)" pointer-events="none"/> 
 <g transform="translate(91.5,195.5)rotate(90,6.5,0)"> 
  <switch> 
   <foreignObject style="overflow:visible;" pointer-
events="all" width="13" height="10" requiredFea-
tures="http://www.w3.org/TR/SVG11/feature#Extensibility"> 
    <div xmlns="http://www.w3.org/1999/xhtml" 
style="display: inline-block; font-size: 10px; font-family: Hel-
vetica; color: rgb(0, 0, 0); line-height: 1.2; vertical-align: 
top; white-space: nowrap; text-align: center;"> 
     <div xmlns="http://www.w3.org/1999/xhtml" 
style="display:inline-block;text-align:inherit;text-
decoration:inherit;background-color:#FFFFFF;">R2</div> 
    </div> 
   </foreignObject> 
   <text x="7" y="10" fill="#000000" text-
anchor="middle" font-size="10px" font-family="Helvetica">R2</text> 
  </switch> 
 </g> 
  <ellipse cx="6" cy="6" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
  <ellipse cx="246" cy="6" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
  <path d="M 241 126.17 L 116 126.11" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <ellipse cx="246" cy="126" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
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  <path d="M 241 246 L 116 246.17" fill="none" 
stroke="#000000" stroke-miterlimit="10" pointer-events="none"/> 
  <ellipse cx="246" cy="246" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
  <ellipse cx="6" cy="246" rx="5" ry="5" fill="#ffffff" 
stroke="#000000" stroke-width="2" pointer-events="none"/> 
 </g> 
</svg> 
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( ) 

  XSD-      
       

  

 "elements.xsd",     -

 : 

<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
 targetNamespace="http://www.example.org/element" 
 xmlns:el="http://www.example.org/element" 
 elementFormDefault="qualified" 
 xmlns:gp="http://www.example.org/graphicsPrimitives" 
 xmlns:ut="http://www.example.org/util"> 
 
 <xs:import schemaLocation="graphicsPrimitives.xsd" 
namespace="http://www.example.org/graphicsPrimitives"/> 
 <xs:import schemaLocation="util.xsd" 
namespace="http://www.example.org/util"/> 
  
 <xs:element name="element" type="el:element"/> 
  
 <xs:complexType name="element"> 
  <xs:sequence> 
      <xs:element name="subClass" type="el:subClass" minOc-
curs="1" maxOccurs="1"/> 
      <xs:element name="type" type="el:type" minOccurs="1" 
maxOccurs="1"/> 
   <xs:element name="center" type="ut:point" minOc-
curs="1" 
    maxOccurs="1" /> 
   <xs:element name="view" type="gp:graphicPrimetive" 
    minOccurs="1" maxOccurs="1" /> 
   <xs:element name="pins" type="el:pins" minOccurs="1" 
    maxOccurs="unbounded" /> 
   <xs:element name="text" type="xs:string" minOc-
curs="0" 
    maxOccurs="1" /> 
   <xs:element name="param" type="xs:string" minOc-
curs="0" 
    maxOccurs="1" /> 
  </xs:sequence> 
  <xs:attribute name="name" type="xs:string" 
use="required"/> 
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  <xs:attribute name="id" type="xs:ID" use="optional"/> 
  <xs:attribute name="dataBaseID" type="xs:integer" 
use="optional"/> 
 </xs:complexType> 
     
    <xs:complexType name="type"> 
                    <xs:attribute name="typeID" use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                    <xs:attribute name="typeName" use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                </xs:complexType> 
     
    <xs:complexType name="subClass"> 
                    <xs:attribute name="subClassID" 
use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                    <xs:attribute name="subClassName" 
use="required"> 
                        <xs:simpleType> 
                            <xs:restriction base="xs:string"> 
                                <xs:minLength val-
ue="1"></xs:minLength> 
                            </xs:restriction> 
                        </xs:simpleType> 
                    </xs:attribute> 
                </xs:complexType> 
     
 <xs:complexType name="pins"> 
  <xs:sequence> 
 
   <xs:element name="pin" type="ut:pin" minOccurs="1" 
    maxOccurs="unbounded" > 
   </xs:element> 
  </xs:sequence> 
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 </xs:complexType> 
 
</xs:schema> 
 

 "graphicsPrimitives.xsd",     -

 SVG: 

<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" target-
Namespace="http://www.example.org/graphicsPrimitives" 
xmlns:gp="http://www.example.org/graphicsPrimitives" element-
FormDefault="qualified"> 
 
    <xs:complexType name="graphicPrimetive"> 
     <xs:sequence> 
   <xs:element name="g" type="gp:g" minOccurs="0" max-
Occurs="1"/> 
  </xs:sequence> 
    </xs:complexType> 
     
    <xs:complexType name="g"> 
  <xs:choice minOccurs="0" maxOccurs="unbounded"> 
   <xs:element name="line" type="gp:line"/> 
   <xs:element name="rect" type="gp:rect"/> 
   <xs:element name="circle" type="gp:circle"/> 
   <xs:element name="ellipse" type="gp:ellipse"/> 
   <xs:element name="polyline" type="gp:polyline" /> 
   <xs:element name="path" type="gp:path"/> 
  </xs:choice> 
  <xs:attributeGroup ref="gp:fill-options"/> 
  <xs:attributeGroup ref="gp:stroke-options"/> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
     
    <xs:complexType name="rect"> 
  <xs:attribute name="x" type="xs:float" use="required" /> 
  <xs:attribute name="y" type="xs:float" use="required" /> 
  <xs:attribute name="width" type="xs:float" use="required" 
/> 
  <xs:attribute name="height" type="xs:float" 
use="required" /> 
  <xs:attribute name="rx" type="xs:double" use="optional" 
/> 
  <xs:attribute name="ry" type="xs:double" use="optional" 
/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
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  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="circle"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="r" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="ellipse"> 
  <xs:attribute name="cx" type="xs:float" use="required" /> 
  <xs:attribute name="cy" type="xs:float" use="required" /> 
  <xs:attribute name="rx" type="xs:float" use="required" /> 
  <xs:attribute name="ry" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="line"> 
  <xs:attribute name="x1" type="xs:float" use="required" /> 
  <xs:attribute name="y1" type="xs:float" use="required" /> 
  <xs:attribute name="x2" type="xs:float" use="required" /> 
  <xs:attribute name="y2" type="xs:float" use="required" /> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
 
 <xs:complexType name="polyline"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
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 <xs:complexType name="polygon"> 
  <xs:attribute name="points" type="gp:points" 
use="required"/> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
  
 <xs:complexType name="path"> 
  <xs:attribute name="d"> 
   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
     <xs:pattern value="((M(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s(((C(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)){2,2})|((Q(\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*))\s((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-)?(\d+(\.(\d+))*)))|(.){1,})?)" /> 
    </xs:restriction> 
   </xs:simpleType>  
  </xs:attribute> 
  <xs:attributeGroup ref="gp:stroke-options" /> 
  <xs:attributeGroup ref="gp:fill-options" /> 
  <xs:attribute name="opacity" type="gp:opacity" 
use="optional"/> 
  <xs:attribute name="transform" type="gp:transform" 
use="optional"/> 
 </xs:complexType> 
  
 <xs:attributeGroup name="fill-options"> 
  <xs:attribute name="fill" type="xs:string" use="optional" 
/> 
 </xs:attributeGroup> 
  
 <xs:attributeGroup name="stroke-options"> 
  <xs:attribute name="stroke" use="optional"> 
   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
     <xs:pattern val-
ue="#(\w|\d){6,8}"></xs:pattern> 
    </xs:restriction> 
   </xs:simpleType> 
  </xs:attribute> 
  <xs:attribute name="stroke-width" type="xs:double" 
use="optional" /> 
  <xs:attribute name="stroke-dasharray" use="optional"> 
   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
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     <xs:pattern val-
ue="(\s*\d+){1,}"></xs:pattern> 
    </xs:restriction> 
   </xs:simpleType> 
  </xs:attribute> 
 </xs:attributeGroup> 
  
 <xs:simpleType name="transform"> 
   <xs:restriction base="xs:string"> 
    <xs:pattern value="((\s*(translate\(((\s*|\s*-
)?(\d+(\.(\d+))*),(\s*|\s*-
)?(\d+(\.(\d+))*))\)))|(\s*((scale|rotate)\((,*\s*((\s*|\s*-
)?(\d+(\.(\d+))*)))*,*\s*\))))+"></xs:pattern> 
   </xs:restriction> 
  </xs:simpleType> 
 
 <xs:simpleType name="opacity"> 
  <xs:restriction base="xs:double"> 
   <xs:pattern 
vaue="(((0|1)\.\d*)|1|0){1}"></xs:pattern> 
  </xs:restriction> 
 </xs:simpleType> 
  
 <xs:simpleType name="points"> 
  <xs:restriction base="xs:string"> 
   <xs:pattern value="((-*(\d+)(.\d+)*),(-
*(\d+)(.\d+)*)){2,}"/> 
  </xs:restriction> 
 </xs:simpleType> 
 
</xs:schema> 
 

 "modelTaskObject.xsd",     

  : 
<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
 targetNamespace="http://www.example.org/modelTaskObject" 
 xmlns:mto="http://www.example.org/modelTaskObject" 
 elementFormDefault="qualified" 
 xmlns:el="http://www.example.org/element" 
xmlns:ut="http://www.example.org/util"> 
 <xs:import schemaLocation="element.xsd" 
namespace="http://www.example.org/element"> 
 </xs:import> 
 
 <xs:import schemaLocation="util.xsd" 
namespace="http://www.example.org/util" /> 
 <xs:element name="schema" type="mto:schema" /> 
 
 
 <xs:complexType name="schema"> 
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  <xs:sequence> 
   <xs:sequence> 
    <xs:element name="element" type="el:element" 
minOccurs="1" maxOccurs="unbounded"> 
    </xs:element> 
   </xs:sequence> 
   <xs:element name="node" type="ut:node" minOccurs="0" 
maxOccurs="unbounded"> 
   </xs:element> 
   <xs:element name="rules" type="xs:string" minOc-
curs="0" maxOccurs="1"> 
   </xs:element> 
  </xs:sequence> 
  <xs:attribute name="id" type="xs:ID" use="optional"/> 
  <xs:attribute name="name" type="xs:string" 
use="required"/> 
 </xs:complexType> 
</xs:schema> 
 

 "util.xsd",      

   ,    : 
<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" target-
Namespace="http://www.example.org/util" 
xmlns:ut="http://www.example.org/util" element-
FormDefault="qualified"> 
 <xs:complexType name="point"> 
     <xs:attribute name="x" type="xs:float" use="required"/> 
     <xs:attribute name="y" type="xs:float" use="required"/> 
    </xs:complexType> 
     
    <xs:complexType name="pin"> 
     <xs:sequence> 
      <xs:element name="center" type="ut:point" minOccurs="1" 
maxOccurs="1"/> 
      <xs:element name="connections" minOccurs="0" max-
Occurs="unbounded"> 
       <xs:complexType> 
     <xs:sequence> 
      <xs:element name=" onnect" 
type="ut:elementref" minOccurs="1" maxOccurs="unbounded"/> 
     </xs:sequence> 
    </xs:complexType> 
      </xs:element> 
       
     </xs:sequence> 
     <xs:attribute name="id" type="xs:ID" use="required"/> 
     <xs:attribute name="type" type="ut:pinType" use="required"/> 
        <xs:attribute name="visible" type="xs:boolean" 
use="required"/> 
    </xs:complexType> 
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    <xs:complexType name="node"> 
     <xs:sequence> 
      <xs:element name="center" type="ut:point" minOccurs="1" 
maxOccurs="1"/> 
      <xs:choice minOccurs="0" maxOccurs="unbounded"> 
        <xs:element name="element" 
type="ut:elementref"/> 
      </xs:choice> 
     </xs:sequence> 
     <xs:attribute name="id" type="xs:string" use="required"/> 
    </xs:complexType> 
     
    <xs:simpleType name="pinType"> 
        <xs:restriction base="xs:string"> 
            <xs:enumeration value="NOT"/> 
            <xs:enumeration value="IN"/> 
            <xs:enumeration value="OUT"/> 
        </xs:restriction> 
    </xs:simpleType> 
     
    <xs:complexType name="elementref"> 
 
     <xs:attribute name="pinID" type="xs:IDREF" use="required"/> 
     <xs:attribute name="elementID" type="xs:IDREF" use="required" 
/> 
    </xs:complexType> 
     
</xs:schema> 
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( ) 

   loadDBfromServer()  DBManager, 

        
- . 

public static void loadDBfromServer() { 
  ApiClient.init(); 
  System.out.println(ApiClient.getApiUrl()); 
   
  for(String apiUrl : ApiClient.getApiUrl()) { 
   JSONArray jsonArray =  
new JSONArray(ApiClient.sendGet(apiUrl)); 
   int jsonArrayCount; 
   int jsonArraySize; 
    
   if(jsonArray.length()!=0) { 
    jsonArrayCount = 0; 
    jsonArraySize = jsonArray.length(); 
    for(Object o : jsonArray){ 
     jsonArrayCount++; 
                 JSONObject arr = new JSONObject(o.toString()); 
           PreparedStatement pstmt; 
           String sqlInsert =""; 
           Pattern pattern = null; 
           Matcher matcher = null; 
     try { 
      switch (apiUrl) { 
      case 
"http://rodmis.pythonanywhere.com/class_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load item 
from Class table "+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       sqlInsert = "INSERT OR IGNORE 
INTO Class (id, name, modified, created) VALUES (?,?,?,?)"; 
       pstmt = 
conn.prepareStatement(sqlInsert); 
       pstmt.setInt(1, (int) 
arr.get("id")); 
       pstmt.setString(2, 
arr.get("name").toString()); 
       pstmt.setString(3, 
arr.get("modified").toString()); 
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             pstmt.setString(4, 
arr.get("created").toString()); 
       pstmt.executeUpdate(); 
       break; 
      case 
"http://rodmis.pythonanywhere.com/subclass_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load item 
from SubClass table "+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       sqlInsert = "INSERT OR IGNORE 
INTO SubClass (id, name, classID_id, modified, created) VALUES 
(?,?,?,?,?)"; 
       pstmt = 
conn.prepareStatement(sqlInsert); 
       pstmt.setInt(1, (int) 
arr.get("id")); 
       pstmt.setString(2, 
arr.get("name").toString()); 
                   pattern = Pat-
tern.compile("(?<=\\/)\\w*(?=\\/$)"); 
             matcher = pat-
tern.matcher(arr.get("classID").toString()); 
             if(matcher.find()) { 
              pstmt.setInt(3, Inte-
ger.parseInt(matcher.group())); 
             } 
             pstmt.setString(4, 
arr.get("modified").toString()); 
             pstmt.setString(5, 
arr.get("created").toString()); 
       pstmt.executeUpdate(); 
       break; 
      case 
"http://rodmis.pythonanywhere.com/type_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load item 
from Type table "+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       sqlInsert = "INSERT OR IGNORE 
INTO Type (id, name, subClassID_id, modified, created) VALUES 
(?,?,?,?,?)"; 
       pstmt = 
conn.prepareStatement(sqlInsert); 
       pstmt.setInt(1, (int) 
arr.get("id")); 
       pstmt.setString(2, 
arr.get("name").toString()); 
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       pattern = Pat-
tern.compile("(?<=\\/)\\w*(?=\\/$)"); 
             matcher = pat-
tern.matcher(arr.get("subClassID").toString()); 
             if(matcher.find()) { 
        pstmt.setInt(3, Integer.parseInt(matcher.group())); 
             } 
             pstmt.setString(4, 
arr.get("modified").toString()); 
             pstmt.setString(5, 
arr.get("created").toString()); 
       pstmt.executeUpdate(); 
       break; 
      case 
"http://rodmis.pythonanywhere.com/elements_event/": 
       if(printLog) { 
        if(output!=null){ 
         output.set("Load 
"+arr.get("name").toString()+" item from Elements table 
"+jsonArrayCount + "/" + jsonArraySize); 
        } 
       } 
       pattern = Pat-
tern.compile("(?<=\\/)\\w*.\\w*$"); 
             matcher = pat-
tern.matcher(arr.get("xml").toString()); 
             String fileName = ""; 
             if(matcher.find()) { 
              Sys-
tem.out.println(matcher.group()); 
              fileName = matcher.group(); 
             } 
             pstmt = getStatment("SELECT *\n" 
               +"FROM Elements\n" 
               +"WHERE ('Elements'.'id' = 
?)"); 
             pstmt.setInt(1, (int) arr.get("id")); 
             ResultSet rs  = pstmt.executeQuery(); 
             if(rs.next()) { 
              String dbloc = 
rs.getString("modified"); 
              dbloc = dbloc.replaceAll("[Z]", 
""); 
              String dbs = 
arr.getString("modified"); 
              dbs = dbs.replaceAll("[Z]", ""); 
              try { 
          System.out.println(LocalDateTime.parse(dbs)); 
           System.out.println(LocalDateTime.now()); 
        } catch (Exception e) { 
         e.printStackTrace(); 
        } 
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if( LocalDateTime.parse(dbs).compareTo(LocalDateTime.parse(dbloc)) 
>= 0){ 
          
               File f = new 
File(rs.getString("xml")); 
               if(f.exists()) { 
                break; 
               } 
              } 
             } 
             pattern =  
Pattern.compile("(?<=\\/)\\w*(?=\\/$)"); 
             matcher =  
pattern.matcher(arr.get("typeID").toString()); 
             matcher.find(); 
             pstmt = getStatment("SELECT 
'Type'.'name', 'SubClass'.'name', 'Class'.'name'\n" 
               +"FROM Type\n"  
               +"INNER JOIN SubClass ON 
'Type'.'subClassID_id' = 'SubClass'.'id'\n"  
           +"INNER JOIN Class ON 'SubClass'.'classID_id' = 
'Class'.'id'\n"  
               +"WHERE ( 'Type'.'id' = ? 
)"); 
        pstmt.setInt(1, Integer.parseInt(matcher.group())); 
             rs  = pstmt.executeQuery(); 
             String file = "re-
sources/components/"+rs.getString(3)+"/"+rs.getString(2)+"/"+rs.ge
tString(1)+"/"+fileName; 
      String urlStr = 
arr.get("xml").toString(); 
      ApiClient.downloadFile(urlStr, file); 
      insertInElements((int) arr.get("id"), 
arr.get("name").toString(), 
      Integer.parseInt(matcher.group()), 
file, arr.get("modified").toString(), 
arr.get("created").toString()); 
       break; 
      default: 
       break; 
     } 
    } catch (SQLException e1) { 
     e1.printStackTrace(); 
    } 
              }}}} 



 

92 

  

   -    
   . 

 




