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 –   ; 
 –     ; 
 – -  ; 

 [     ] – -
    ,   -

   ;  
 –   ; 
 –   ; 
 –    ; 

 –    ; 
MDC – Multiple Display Control –   -

 ; 
GUI ( ) Graphic User Interface –   

; 
 –  ; 

MCD [Matlab Compiler Driver] –    
  Matlab; 

 –   ; 
T.M.D.S. – Transition Minimized Differential Signaling – -

      ; 
JIT – Just-in-time compilation (    dynamic 

translation) –  «  » –    -
  ,  - ,  

 -        -
 ; 

UDF – User Defined Function –   -
 Simulink; 
FBD – Function Block Diagram –   . -

-   ,   
SCADA-     ; 

IL – Instruction List –  .   -
,     SCADA- .   

   FBD- . 
TIC – Time Input Clock –  Matlab,  -
  ; 
TOC – Time Output Clock –  Matlab,  

      . 
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        -

,        -
,    . ,   -

,       
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   ,   , 
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    1  (   1 -

      ).  -
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   1 /c    4-  . 
     

   LCD TFT-     
 108 (270 )1. 

      -
       -

 .  ,   -
   -  . 
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-    

1.1.  -    

  -    
       

( )   -   ( ),   -
         

     . 
       

       -
   -  ,   -
       : 
1.     -

       
Matlab 6.5       . 

2.        
( )   DB PosgreeSQL Server   /  -

  . 
3.    . 
4.       

  SCADA  Trace Mode 6   -
        -

   ,    FBD. 
5.       

     ( ). 
6.        . 

1.2.  -    

-     4  : 
1.   : 

1.1. 4 LCD-  Samsung TFT 40" 400PXn. 
1.2.      -

 – Ergotron. 
2.    ,   -

     ( ): 
2.1.  XTO-F1400F –   . 
2.2. XTOA-FP33LPAF –  PCI- . 
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2.3. CAB-XTO-5F –   fiber-optic -
  Dual-LC . 

2.4.    SVGA card DVI-D  
(19M-19M), 5 . 

2.5.    SVGA card DVI-D (19M-19M), 
1 . 

3.      
      

( ): 
3.1.   . 
3.2.  ,  , . 
3.3. 2  LCD TFT 19''. 
3.4.    . 
3.5.   . 

3.5.1.   -  Advantech PCI 1750. 
4.  : 

4.1.  -  « - - ». 
4.2.   VZP-734 Super HAD CCD. 
4.3.   RG59+2    -50. 
4.4.   1- . 

 

      : 
1. SCADA-   Trace Mode 6.05.1. 
2.    Trace Mode 6.05.1. 
3.     Matlab 6.5. 
4. Windows XP Pro. 
5.   ( )  MDC. 
6.    (    

   )  - . 
7.       DAQWorkADC. 
8.       

 DAQViewer. 
9.    National Instruments: Full 

Development System 778800-03; Base Package 778801-03; Starter Kit 
778802-03. 

10.    Matrox Power Space 2.0. 
11.    « ». 
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1.3.   -   
  

LCD-  Samsung Sync Master 400PXn 

 

  – 40 . 
 , . – 1366 × 768. 
 ,  – 971 × 582 × 118. 
 ,  – 23,5. 
 , / 2 – 500. 
  – 1200:1. 
  ,  – 8. 
   – 178 /178 . 
 ,  – 32. 
   –  RGB, 

DVI dual-link (TMDS- ), -
, , S-video. 

  ,  – 230. 
   –  220 . 
  – Windows XP Embedded. 
     – 

RS-232C. 
  /  (USB 2.0, LAN), . – 3, 1. 

   LCD-  Ergotron TM 

 

  – . 
   – VESA 

600 × 450. 

   MATROX XTO-F1400 

 

   ,  –  250. 
  , . – 4. 
  – DVI-I. 
  , . – 

1600 × 1200. 
   ,  – 60. 
  /  (USB 2.0, ,  

duplex fiber optic), . – 6, 3, 1. 
 ,  – 300 × 290 × 142. 
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Fiber Optic  XTOA-FP33LPAF 

 

 ,  – 119 × 63. 
    – PCI. 
   -

  – fiber-optic 
(  dual LC). 

DVI  ATEN VS-162 VIDEO SPLITTER 
 

 

  : 220 . 
  : DVI-I. 
  , /  – 3. 
  , . – 

1600 × 1200. 
   ,  – 60. 

 -  « - - » 

 

  , . – 2 
(BNC, 75 ). 

  , . – 2. 
   , . – 2. 
    -

  , 
. – 2. 

   , 
. – 758 × 576. 

  , / , – 25. 
    – 

H.263. 
    – 

JPEG. 
  ,  – 8. 
   – 

RS-485, USB 2.0. 
 ,  – 220,   

. 
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   VZP-734 Super HAD CCD 

 

  –  ¼''. 
   (PAL, NTSC), 

. – 752 × 582, 768 × 492. 
    

   -
/  10  – 1.0(F2.0). 

   ,  – 
+8 ... +16. 

  ,  –   95. 
  / , –  – 44. 
  ,  – 

125 × 95 × 235. 

1.4.   -   
 

   ,    1.2, -
     -  -

 . 

1.4.1.    

       
 LCD TFT-    40'' (Samsung 400PXn 

LS40BHPNS).  LCD-    -
 ,    .   
   ,     

Windows XP Embedded.     -
        . 

      2 × 2 ( . 1.1). 
 ( )      

MDC,     LCD- . 
    LCD-    -

:        . 
        . 

         , 
   LCD-        

 . 
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. 1
.1

. 
 

 (
 

, 
 

) 
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       -
   ,    -

 (LCD- )    -
       (   ). 

     , , , 
    . 

   LCD-    
 RS-232C      -

  ( . 1.2). 
 

 
. 1.2.    LCD-  

     DVI-D. -
 LCD-      -

  DVI-D. 

1.4.2.     

       
   ( ). 

     -
  .        ,  

   ,   ,    
  .      ,  -
       .  -

      -
 .  

   ,   -
 Matrox.   4-     -

      -
.      -

  ,      -
  ,    .  -

   . 1.3. 
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. 1
.3

. 
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     6  -
 : 

 LCD-   ( ), . – 4; 
  LCD-     , . – 2. 

 Matrox XT-F1400 ( )   
      DVI,   -

   1600 × 1200 .,   10-  
T.M.D.S.      60   
1600 × 1200 × 10 × 60 = 1152 / . 

    6,    
 Matrox  4,    -

 .      -
,       -

 ,       
.  ,     DVI, DVI-  

ATEN VS-162.      -
  . 1.3. 

 ,  Matrox –    -
 .        

      -
 .     -

       ( ,  
,   ).  Matrox     -

    dual LC- .   -
      PCI   PCI-  

XTOA-FP33LPAF,     
 Matrox      .   

, ,      
    : 

1. Matrox XT-F1400 – . 
2. XTOA-FP33LPAF –  PCI- . 
3. CAB-XTO-5F –   fiber-optic  

 5  (duplex, multi-mode fiber-optic cable with Dual-LC connectors). 
4. SVGA card DVI-D (19M-19M)    -

   (4 . – 5 , 2 . – 1 ). 
  ,       -

    ,        
  .     Matrox   USB 2.0 

    (    
 ).    Matrox   

. 1.4. 
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. 1.4.   Matrox XTO-F1400 

      Matrox   
  . 1.5. 

 
. 1.5.        

         -
     Matrox Power Space 2.0, -

    Matrox.     Matrox -
       -
        . 

        -
        -

.       ,  
    ,    

     (    
   ).      

         
.       

  Ctrl+  (1…9)     -
 Matrox Power Space 2.0. 
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1.4.3.   

        
LCD TFT-  (19''),    
(  4 × 4 – 16  ),    -

  .  . 1.6     
. 

 

. 1.6.       

   . 1.6,   DVI    
 .       -

   .      -
       5 ,  -

,        5 .  -
        250 ,  -
    .   

DVI-   5…7      (  
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 -    ),     -
        ( -
  ,    ),      
    . 
      -

,       
.      -

        -
/  Advantech PCI 1730. 

1.4.4.   

   ,    -
 ,        -

      -
 ,     . 

      -
  « - - »,     

 -      
 ,  ,    

  .   
  . 1.7. 

 
. 1.7.  -   « - - » 
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      -
   – « - - »    « ». 
         ( -

),    ,   
    .    -

,       -
  ( . 1.7): 

   ; 
   ; 
     ; 
     . 
       -

,    . 
 ,    ,   
     :  

1. RS-485 (      -
,  1200     1 M / ). 

2. USB 2.0 (      -
 USB     ). 

     RS-485  -
 ,        USB. 

         
RS-485 – USB. 

       BNC.  
      -

    VZP-734 Super HAD CCD. 
      -

  V*A,      -
    .   

  ,     
.    VZP-734  ,  

       
   .     

 ,     , -
   -5.   -

     2   (  -
 ,        
).     . 1.8. 
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. 1.8.       

VZP-734 Super HAD CCD 

         
   5 ( . 1.9). 

 
. 1.9.     VZP-734 Super HAD CCD 

    -5  ( . 1.9)  
BNC  -  ,    

     RVM-053 ( . 1.10). 

 
. 1.10.   « - - »  

      
 ,   . 1.10,   

  173977-3 ( . 1.9),   « - - »   
-50 (  BNC ). 
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1.5.  DVI 

        
     - . 

   DVI.    . 
1.5.1.   DVI  

 ,    – Digital Video Interface, -
  «  RGB- ».   4  

 :        
 B (  0), G (  1)  R (  2), 4-       

  «Clock» (  3).   DVI   -
   .    -

   ,  1.65 / ,  165 .  
  10-  ,    

1600 × 1200 . (UXGA)     60 .  
   ,   -

        
( , 80 ). 

      – 
 Dual Link DVI.     ,     ( , 

,  3,   ,   -
  ). Dual Link DVI    

QXGA (2048 × 1536 )     60 ,   
 ,  . 

    Dual Link DVI   -
 ,     . 

    DVI    -
  ,     -

.    T.M.D.S – Transition Minimized 
Differential Signaling,      -

  ,       « -
    ».   -

,  ,  ,     
          , 

      . 
    DVI  T.M.D.S-

,      
 RGB-     -

     .   , , -
       R, G, B,  
  Clock. 
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1.5.2.  DVI 

,   ,       
DVI-D, . . Digital. ,   DVI-D,    DVI-A, 
. . «    ».    ,   

      DVI,   
 « » ,    ,  -
    RGB- .   -

     .    
,     ,     

DVI-A.    ,   – DVI-I (Integrated), . . -
.     ,    DVI-D 

« »   .   
    ,    

         -
.  DVI-D  DVI-I,     

,   ,     
    ( , PC  -

)  .  DDC (Display Data Channel)  
   « »  , , -

  ,        
    .  , -

 EDID (Extended Display Identification Data   -
  ),      

 :  , -
  ,  ,  ,  , 

     . 
 ,        ( -

 DVI- ),  T.M.D.S . 
  DVI-    -

 HPD (Hot Plug Detect    ). 

1.5.3.    DVI-  

  DVI     : 
      .    

      
 (  HDMI  – 15 ).   -   

 ,       -
.       -

  –  (   -
     ). 
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2.     
     

  SCADA-     
  

2.1. SCADA- , , ,   

   SCADA-     
    .    

,  ,     -
: ,      -

  SCADA,     
 . 

     ,  -
   SCADA- .    SCADA-
       . Supervisory 

Control And Data Acquisition –      
 .  ,     

 ,   SCADA- : 
      ; 
   ,  -

        ( ), 
      -

  .  
     SCADA-   

   : 
      

       
. 

     . 
    . 
     ,  

       . 
          
    . 

  ,    
    ,   

   . 
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   ,    

       -
. 

        
  . 
      -

   . 
    -

      . 
     ,  

 ,  SCADA-     -
 ,    ,  

      -
   ,    . 

2.2.     TRACE MODE,   

TRACE MODE 6 –   ,  
         -

     
( )       ( ).  

    TRACE MODE 6    
T-FACTORY.  

  TRACE MODE 6    3 .  
     ( ) –  

 ,      -
 .        

,       
.        ( -

  )     -
  TRACE MODE.  

   (   , 
) –    ,   

       , 
      .  

   – ,   
TRACE MODE    ,   
     .  

 ,      
   TRACE MODE 6.    
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 :   ( ),   ( ), 
 ( )  . .    .   -

   TRACE MODE 6    
   .   TRACE MODE 6 
      : , , -

.         -
,     . 

    ( . 2.1)    -
      (RTM 1)    

( #1),        -
  .  , ,  -
,          

     .   -
   ( ),    -
        . 

 ,   ,   ,   -
     . 

 
. 2.1.   ,    

 –     TRACE MODE 6,  
 SCADA      
  .       -

  (  - )   -
.  TRACE MODE 6,     ,  -

       . -
   , , PLC- ,    

  .   TRACE MODE 6  
   ,    , 
     .      
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     ,       
        .  

         
 ,       -

.  
        -

 TRACE MODE 5,    -
/     .    

    -   
   ,        : 
  .  

    ( . 2.2)    -
 ,     ,    

       .  
TRACE MODE 6   ,   , -

   FBD  SQL- ,  «  »,  -
     ,   

   ,      -
 (     )   -

 –   .     -
       -

    ,  -
     . 

 
. 2.2.   ,    

   TRACE MODE 6     
        . -
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       ,  -
  .      
  ,        

 ,        .  
       (      

      ,  -
  ,        

),         -
,  10 (  100, 1000...)      -

    .  

2.3.      TRACE MODE 

 –    .     
  .       -

        .   
   .    -

  ,       .  -
   .    -

 ,      , -
 ,   . .,    .  

     ,   -
      

  . 
       -

 ,      -
  ,       

  .      -
 ,     ,   

. 
     , . .  

  (   ,    -
)    ,     

(  INPUT)   (  OUTPUT).  
,      -

  .      -
  .       

      . 
     : In – , A – 

, R –   Q –  ( . 2.3, 2.4).   
   . ,    , 

    .    
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    .    
      :    

; 16-   .     -
    ,  –    -

      .  

 
. 2.3.       INPUT 

  ( . 2.3).      
  ( ,    .)   -

 -    ( ,   
,    .).    -

   .       . 
      -

 . 

 
. 2.4.       OUTPUT 

  ( . 2.4).     
.     (    

,     .)   –    
,     (  -

  ,  ,   ,  .). 
 ,        -

  . 

IN R A Q 

 
 

/
 

 

  
 

 
(A

 +
 Z

) ×
 K

X 

 

 

IN R A 

  
 

  
 

  
 

  
(

)    

 
IN

 ×
 K

X 
+ 

Z 
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   - .   -
,    ,   -

.     (   -
 )     .  -

       -
. ,     ,  

.     .  
    ,     -

   ,    -
 -  (4–20 , 0–10   .).  

 .      
       -

  ( , / , º , %  .).    
    .    
,         

    .  

2.3.1.     

     ,  -
    .    

  .       
       -

 .       
,       
    .    -

      .  
       . 

        
 .  ,     

   .      
      , -

     .     -
    ,     -

      -
         

 .  ,    ,  -
    .   : 

, ,   ,    : 
  .     -

      .  -
      -

     . 
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2.3.2.    

    ,   -
,      . 2.5–2.8. 

 
. 2.5.    TRACE MODE 

         
   :  

   (        -
   ); 

   ,     TRACE 
MODE.    ; 

 ,     
  40  (  ). 

  « »      -
  :  

  : INPUT  OUTPUT.    IN-
PUT      ,  OUTPUT – 

   .    
   , -

  / -
: 

    
 (   ); 
     

; 
    -
 ; 
  .  -
     -

      
      -

 .   -
    -

,    ; 
. 2.6.    

«   / » 
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   – ,     -
  ; 

  –      -
         

; 
   – ,    ,  

     .  
  « »     
 :  

  –       
   SIAD. 
  –      

  ( ).  

 
 

. 2.7.    
«   / »

. 2.8.   « -
  / » 

  –       , 
    SIAD /  . 

  –   ,   -
 : No –  , READ –   

    , WRITE –    -
   , READ/WRITE –   . 
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   –      
 (  ). 
    – ,   -

       (    
,  ,   ).  

  « »    -
 : 

    –      
  / . 

  –      
 . 

 –    ,     
 ,  ,   -

  @Debug (  ). 
   -  –      

.       OUTPUT,  
 ,   ,    . 

 ,     ,  -   
,          

      (     
  INPUT),       ; 
  –      ( . 2.9). 

       (   
    ). 

 
. 2.9.   «  » 
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2.4.     

   ,  -
    ,   . -
   « – »    

 : 
1)       -
   ; 
2)     ; 
3)   ,  -
    ,    -

      ; 
4)       

 .  
   ,      -

    ,  
SCADA- .      -

     . 
        

    ,    
     .   

,         
      
    .  ,  , -

   :     -
,  ,   . .  

       
        , 
  .       

     ,     -
  ,    

   -
.    

  ( . 2.10)  
   : 

tg
2 2

S
l

,  l –    

   ; S – -
  ;  – -

  .  
. 2.10.    
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  :  
   20' –   ;  
   30' –   ,    
;  

   6' –     . 
        

90     . 
       

  .    
       -

        -
 .       , 

    ,    
     . 

     -
         -

 ( ).  ,    -
   ,    -

.       ,  -
      . 

       
.     -

,   .      
    .  -

       . -
    : , , 

 ,     , -
, ,      , 

 . 
  –    

,         -
  ,     -

 .   – , ,  
     ,  , 

   .     
      .  

        
    .     

   « ».   -
    .  -

         
.        . 
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  –  ,   -
    ( , , -

  . .) 
  .  

        (   ). 
-  .    -

-       Q  O; 
C  G; 5  6; 3  5  . .,    .  

 .     
  10–12  .    , 

,    .    -
       -

 ,   .     
  ,   ,  . -

 ,      ,  -
  (   -   -

,    – ). 
 . ,    

   .     
      ,   

   1:5. 
    ,    

 .       3–5  -
   . 

    : 
    . -

     ,   
,     ,    

. 
     . -

    ,    :  
     -

  ; 
    ; 
     ; 
    . 

   ,         
    , -

    . 
     . 

     -
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  .      

      -
    . 

    .  -
  ,    ,  

,      . 
  .   -

    .   -
       . . ( -

  ). 
   .   -

     . 
,      (  « -

»    ). 
     . 

 ,     
 ( -  –  ;  –  

,  –   ;  – , -
 ;  –  ) 
    . 

      . 
   .  ,  

  ,    .  
      .  

: 
    ; 
      ; 
       -

  . .  
     -

        
        -

   .   T a b I    
    b     I,   
       a . 

     –   -
 –   ,   . ,   -

         -
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  ,    
2(log ) /C n R T ,  n –    , R – -

 ,  – ,   .   «  » 
    45 / ;  – 30, -

  –18;      – 12;  -
 – 3 / . 

      ,     
,  0,06  0,09 , . .   -

      55 /c. 
       

    .   -
     . 

  0
T

, 0 – ,    

   , T  –   . 
      0,75.  -

 –   –     . t   
  15 . 

2.5.    TRACE MODE 6 

    ,  -
        

   ,  TRACE MODE 6.   
       

   ( ) ( . 2.11).  -
         
.        -

.       -
 .       

     .  
/        , 

          -
 .  

   /    
 (   ).    -

  ,     
.  
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. 2.11.        

       -
          
.       

,     , 
         -

,    .     -
    . 

  «  » 

  
       

       .   
        ,  

   –   .     
     ( -

/ ).  
    « » 

     
       -
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 .      -
  .    ( )   -

     .   
       

 /     CTRL+ /    
.     AxB    

    Z    MIN{C/A, 
D/B} ,  CxD –   .    -

     .  
 « »    «  » 

 
        -

   . 

  «  »  

 
       
        

 (   ).     
  ,    -   -

 .  

  «  »  

  
        

   (  )   
 (   ):  

 –   .       
   ;  –   ;  – 

  ;  –    ( , , 
).  

  «  »  

  
        

      ( -
  ):  –   .  –   -

.  
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  «  »  

 
       -

 ,    ,    -
    . 

 « »  
      -

 ,  ,      -
,         

.       . 
   TRACE MODE      -

   ,     TRACE 
MODE.       ,   

,   ,   . -
  ,   ,  . 

      : 
     ; 
         
 ; 
    (   ,  

   ) : 
       ; 
       ; 
       ; 

  2D-  ,  ,  
  (        ); 

   2D-     -
 . 

  :   ,  
  –   SIAD/SQL6   ,   

         ,  
       ,    

     . 
 :  

     ,       -
    ; 
     ,     
   , « » « »  –  ; 

    ,   Windows 
XP      . 
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2.6.       
TRACE MODE 

    ,    
       -

  .       -
,         

       , -
       

.      TRACE MODE   
 –    ( ). 

  TRACE MODE   -
  .  ,  ,  

  .      . -
      .  -
 ,   ,     24 . 

    ,     
    .   -

     .  
 

–1 – Default;  
0 – IDLE;  
2 – LOWEST;  

4 – BELOW_NORMAL;  
6 – NORMAL;  

10 – ABOVE_NORMAL;  

12 – HIGHEST;  
14 – TIME_CRITICAL;  
77 – STOP 

  ,   :  
1 –  ,   .  

     :  
       (  

  ),    (  -
 CALL)  INPUT,      

; 
      CALL  ;  
    OUTPUT,   -

   ,     . 
        -

   ,      -
,    (     -

   ,    . .),  
   /   -

  ( . .   ).  
2 –     IP;  
3 –     IP;  
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4 –  – ,     . .;  
5 –      DDE, NetDDE;  
6 – T-FACTORY (    );  
7 –    MODBUS TCP/IP;  
8 –   ;  
9 –   ;  
10 –       -

 ;  
11 –   ;  
12 – TCP/IP (TCP   );  
13 –   t12;  
14 –   MASTER    -

 ; 
15 –   SLAVE    -

 ; 
16 –    ; 
17 –   ;  
18 –      SIAD; 
19 –  ;      -

  CALL;  ,    
CALL;  

20 –      DDE, NetDDE;  
21 –       GSM.  
 

  .     
 ,     (   -

  ).      -
 ,      -
 ,    .  

     ,    
      . -

     tick (  ),  
 –     tick:   -

      .   
(tick)    ,   .  

 MS Windows –   0,01 c;  
 
 
 MS WinCE –   0,001 ;  

 MS DOS –   
0,001  – 0,055 ;  
 
 MinOS7  ROM-DOS –  

  0,055.  
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     0,055 ,  – 10. 
        -

.  
       -

 ( ).        
  .      ,  -

   ,    ,  
    .     

     .  

2.7.     

     TRACE MODE 
6     -

.       
         

   .  
  ,         

,     /  , -
      , –    

    /  -
.       -

,  ,  ,     -
. ,         -

       
COM- ,         -

-    .  
        -

     ,     –    . 
          

    .  

2.7.1.      

     ,  
   : « / », «Master/Slave» (  / 

)      .  
 /       

,    .    -
      ,   -

      . 
      ,   -
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  .     -
.          

 ,     -
 . 

  «Master/Slave»     -
    .     

  «    »; «   -
».     , . .  

     ,      -
 .     , -

  .         -
  . 

     -
     -

.        
    . 

 RACE ODE     -
 «Master/Slave»   (   RACE 

ODE – «   »). 
        

 :  
 CHNET –     IP;  
 CHMLINK –      

M-LINK.  
        (  

  )      
  (    CHNET –  IP-   

 ),       
   ,   ,  -

   .       
.  

 –       -
       (   

TCP/IP      
IP- ,     ).   -

      (  INPUT,   OUTPUT)  
       -

 .  
      :  

 CHCOPY – /    
 ( / );  
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 CHASEND –    (  
  ). ,  ,  

  INPUT;  
 CHGROUP – /    ;  
 CHFAULT – /   ;  
 CHCS –   .  

       -
        ( . 2.12) 

        :  

 
. 2.12.      TRACE MODE 

 Auto – CHNET/CHMLINK.     
,    CHNET    -

    RS.   -
 CHMLINK    COM- ,  

 .     ;  
 TCP –  TCP;  
 RS 1 – CHMLINK,    COM-

,   ;  
 RS 2 – CHMLINK,    COM-

,   ;  
 GSM SMS 1 –   SMS- ,   

 ;  
 GSM SMS 2 –   SMS- ,   

 ;  
 Group – CHGROUP.  

      , -
     TRACE MODE (  

). 
 @Mode_Control.   @Status  

 



 

46

2.7.2.      

     (  – )  TRACE 
MODE 6    SQL.  , -

 TRACE MODE 6    ,  :  
      ODBC3;  
     ODBC (  -

 );  
      (   
);  

      ,     
  (   );  

     (      
 ).  
        -

       .  -
  ,   -

         -
  SQL.  

   .      
      ( . 2.13).   

     .    
     :  

       ODBC  
   ;  

     .  

 
. 2.13.       
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     ODBC    
       .   -

    (ODBC3),   DSN /  -
 –    .   -

   ,   .  ,  
    .      -

,         -
  .         

    .   .  , -
        (  – -

   NULL, . .  ,  –  -
  ).      

  (asc –  , desc –  ).  
 SQL- .  SQL    -

        ( . 2.14) (    
   ). ,    -

,        :  

 
. 2.14.      SQL-   TRACE MODE. 

     /  -
      

  ,      -
,     ,     

 .     
 (   1).  ,    , 

       
    .  
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 SQL-    .  -
 SQL-           

    CALL    SQL- , -
      .      -
   CALL  ,    . 

     CALL    -
   ,       

.  =0 (   ),  -
 .   CALL    -

.        0.  

2.7.3.      DDE 

 DDE   –    
 ,       

( )   ,   -
.      :    
  DDE- ;     

(  )   ,    -
 (   ). 

 ,  ,   , -
 ,    .     

 ( ) ,   DDE   -
  .      

   –  (    
      ). Windows -

    ,      
   (   ).   

      ,    -
   .     

DDE , . .     -
 ( ),       (  ). 

 TRACE MODE    DDE/NetDDE 
     WINDOWS,    

   .       -
     :  

 POKE –      ;  
 REQUEST –       

(  DDE- );  
 ADVISE – ,       

     (« » DDE- ).  
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 «  –   DDE- » 
      -DDE- ,  
:  

   (0, R)  (   REQUEST   
ADVISE);  

  (REQUEST)   (POKE)    
.  

  DDE  Excel,  DDE-     
     Excel   VBA 

 Excel        
(   ADVISE  REQUEST) –      -

 : =<server>|<topic>!<item>,   
server –     RTM<k>,  k –  
 ;  
topic –   ( .  );  
item –      .  

     : <  -
>.<  >  

: «    R».    
  pila   ADVISE    Excel  
  :  

=RTM2|GET!pila  
       . 

  ADVISE       -
  .  

     pila   REQUEST  
  Excel      :  

=RTM2|PUT!pila  
=RTM2|PUT!pila.0  

       .  
          

   .  

 «   DDE-  – » 
     DDE- ,  -

    DDE.    
     Excel,     

DDE- .     DDE    
. 2.15. 
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. 2.15.    DDE     Excel 

: «     REQUEST».   
  REQUEST   DDE   INPUT. -

    ch2      DDE,  
    . 2.15.     REQUEST 

   DDE     
REQ/POKE[data] ( . 2.16). 

: «     ADVISE».    
 ch1      DDE,    

  . 2.15.  Excel,       
–      Excel,    -

,   ADVISE.    DDE-  (Excel)  -
 DDE-  ( )  (    ) 
 G6 (Row=6, Column=7)  Sheet1,     -

    ch1. 

 
. 2.16.    DDE     

 Excel (re  quest) 
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 Excel,       – -
     Excel,    ,  -
 REQUEST.       -

       G6  Sheet1  -
      ch2. 

: «     POKE».    -
   Excel    (  9, Q), 

     DDE    
OUTPUT.     ch_p      DDE, 

     . 2.16.     
Excel    DDE     
REQ/POKE[data].  Excel,      

 –      Excel,    
,   POKE.       -

       (    
)  ch_p   G6  Sheet1.  

2.7.4.      NetDDE 

  NetDDE      :  
 NT DDE-  (clipsrv.exe);  
 NETWORK DDE –    NetDDE (net-

dde.exe);  
 NETWORK DDE DSDM (Network DDE Service Data Manager) – 

    DDE.  
    NetDDE- ,   

   ,      -
.    , ,    

    ,  -
  DDE-  RTM<k>$ (k –   
,    ).   

  DDE   . 2.17. 
          

   .  ,   , 
   ,    -

  (   )    .  
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. 2.17.    NetDDE  

       NetDDE -
        :  
      « » 

,   ,     NetDDE; 
        

DDE Share Manager      RTM<k>$; 
    « »    

 ,     .  
 «  –   NetDDE- » 

    NetDDE    -
   (0, R) (   ADVISE  REQUEST),  

  (REQUEST)   (POKE)    
  (  ,   ).  

     : \\<name>\NDDE$ , 
 name –  ,    .   

  RTM<k>$,  k –   .  
: «   R».     

 ch1  nodeA   ADVISE    Excel  
   (  Update   Links  

  Automatic): ='\\nodeA\NDDE$'|'RTM3$.OLE'!'ch1'. 
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    NetDDE 
  NetDDE     , 

   ,     
DDE.    ( . 2.18, 2.19) ,  

,    NetDDE- ,   
 1       nodeA.  

: «  R».     ADVISE  -
 R    –  NetDDE –  ch2     

 DDE,   ,   . 2.18. -
  –       ADVISE. 

    (nodeA)      
ch1         ch2.  

 
. 2.18.    NetDDE  (  ADVISE) 

 
. 2.19.    DDE  (  REQUEST) 
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    REQUEST   R   
 –  NetDDE –  ch3      DDE, 

  ,    . 2.19.    -
 REQUEST    DDE   -

  REQ/POKE[data].   –   -
    REQUEST.      

        (0, R) 
 ch1         ch3. 

2.7.5.      OPC 

OPC (OLE for Process Control) –    -
        

(SCADA),     /DCOM  
Microsoft.         

    ,  , 
      ( ),  

  ,    (   « -
» ).       -

 ,      ,   -
  -   OPC,   -

   -  SCADA-  
 ,    .  

-    -  . -
 ( , SCADA),     

- ,     ,  -
 .   , - ,   
,    ,    -

     .  ,  -
    -  (    

),    (    ).  
   TRACE MODE   

OPC-      SCADA- .   
OPC-          

  – OPC-  TRACE MODE 6.  
   OPC-  TRACE MODE 6  

    .   -
  :  

 register_opc_proxy_stub.cmd (  ,  
   / ).   

    unregister_opc_proxy_stub.cmd;  
 register_server.cmd (      

 unregister_server.cmd).  
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 OPC-  ,     -
    %OPC- %/tm6opcdas.exe 

( . 2.20).    OPC-   . 
  OPC-  TRACE MODE 6   
      ( . 2.21).  

 
. 2.20.      OPC  

 
. 2.21.   GUI   OPC  TRACE MODE 

 OPC-    .    -
        (*.dbb) . -
        

  .       
   .      -

  .  
 ,    OPC- ,  

 1, 1  1,   -
  TRACE MODE.  
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       \\Lab129. 
    OPC- ,    

     AdAstra.Tm60pcServe. -
        1, -

1  1,      . 
      .  
       Disconnect 

(     ) – OPC-   -
  .  

2.8.   ,  
  TRACE MODE 

TRACE MODE    : 
  .     ASCII- .   
   .  
 SIAD (    ).     
    .    
   .  

   –  ,   -
 .     -

       .  
  ( )    . 

     , , 
 ,    

. 

 
. 2.22.     TRACE MODE 
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      -
  ( . 2.22). 

2.8.1.    

  ( ) –    (ASCII),   -
 ,       
.      (    -

/ /   ).      ,  
  .       -

  :  
  ;  
   ;  
 ,      

@Message (  );  
   .  

          -
 .        -
          

 .       -
   @Logging (  ).  

     –    
        ,  -

      ( , GSM- ). 
     64000 .  -
/        -

 @q_Queue_Alarms (  ).  -
        -

,   .     -
      .  

,   -        -
.         

  @q_Lost_Alarms (  ).  
      

     .   
  ,      

 (   ).       
        .  

    @e_Alarm_Report (  
),      – @Copy_AR 

(  ). 
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  .       
  ,  :  

Date Time Category Name Coding Text UserID T_ack N , :  
 Date  Time –      ,   

   .       ,  
       ;  

 Category –  , (1  ), 
 : <M> ; <W> ; <E> 
; <I> ; <A> ; <R>  ; 

<S> ;  . .). 
 Name –     –  ;   

,    , – <   prj  -
>_<   >.    

        
 .   Name  32 ;  
 Coding –   (21 );  
 Text –      

(48 );  
 UserID –  ,  ( -

 )  (5 ).   -
    ;  

 T_ack –      
DD_HH:MM:SS;  

 N –        HEX (8 ).  

2.8.2.  SIAD 

 TRACE MODE    -
     SIAD.    
     .     

        -
     .     -
,     ,    -

     0, R .    -
     , ,   

    0, R,    -
       .  

        
,       ,   -

  .       
          

 .  
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    SIAD.  /  
         

CALL    .    
CALL   OUTPUT,    ,   -

 OUTPUT.    CALL   INPUT,   -
 R     (R –   0).  

2.8.3.  ( )    

   CALL     
( )   .      -

       .  
      

CALL    LArc0  LArc1. ,    
,      CALL.  0  1  

CALL   :  
 arg0 –    (      

   CALL;   arg0  -
    );  

 arg1 –    (   –  -
)    .    -

       
 CALL    arg1.  arg1=0,  

   ( . )   -
.  

      
 CALL.     (  -

  ):       -
  ,     -

   –   .   -
         

    ,    -
   – Date_And_Time.  

     
   CALL:  

  = 0 –     -
;      LIFO.  

  = 1...60 –    
   ,    

1...60 .  
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  = 61...120 –    
   ,    

1...60 ,   .        
,       -

        -
 .         -
        -

 .  
      -

  CALL    RemArc0  RemArc1.  

2.9.     
  TRACE MODE 6 

    -
    TRACE MODE 6    ST, 

 SFC,  FBD,  LD   IL.    
  ST (Structured Text), SFC (Sequential Function 

Chart), FBD (Function Block Diagram), LD (Ladder Diagram)  IL (Instruc-
tion List)  IEC61131-3.     -

    . 2.23. 

 
. 2.23.       
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   TRACE MODE 6  
 ST. ,     LD,  SFC 

  FBD,      ST. IL –
      ST,  – 

 .  
 ST (Structured Text)      

 ,       -
,  ADA, PASCAL  .       

   ;      
      SFC,  

   « »    ,    
     . 

  IL (Instruction List)    -
 –       

,    -   -
.   IL    :     

     . 
    ( . 2.24) SFC 

(Sequential Function Charts).   ,  
     , -

      .   
   ,  . , -

  «  »   .  -
    SFC      

  .  

 
. 2.24.    SFC   

 SFC       
     (  ), 
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   -      
 .  SFC-    ,  

SFC-  –    ,   -
 SFC-    SFC- .    

    SFC- ,    , 
   ( . .  TRUE  1).   

 SFC-    . 2. 24.  
 , SFC     –  

   ,    
    : , -

 , .    
,      , 

      ,  
   ,    -

  –       
SFC-  . 

  SFC    : 
  .  SFC    , 

   ,     -
    ; 

  .   -
 SFC       . 

         
   ; 

   .   
SFC         

   ,  
  . 

   FBD (Function Block Diagrams) -
       

    ( , -
,  , - , ,  -

  ,   . .).    
       

 .      
   .     -
     . 

FBD-     ( ) -
   .  . 2.25 -

   ,    ,  FBD- .  
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  –     
   FBD (FBD- )   ( -

),  .    FBD-  -
  ,   (X + Y  ). 

   (ARG_000  ARG_001),   
 ( ,    ).   
   ,    

(   –  RUN).  ,  RUN=0 (  
 ). ,    ,  

  (   ).  

 
. 2.25.     FBD   TRACE MODE 

  FBD-        
  :  

       
 FBD- ;  

      ,   
;  

  ,    ;  
  -  FBD-   , -

   ;  
  .  

      LD (Ladder 
Diagrams)       

        -
   « » (contacts)  « » 

(coils),       . 
 LD        

:       -
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   . ,    -
 - ,      -

   . 
LD-      

  .  . 2.26   -
  LD- .   –   

     LD (LD- ), -
 ( - ),  ,  FBD- .  

 
. 2.26.     LD    TRACE 

MODE 

 LD-      (v1, v2  
).     ,   -

  .      -
     (| |  ()  ).  

   ,   – .  LD-  
   (in)    (out).     
 ,  ,     

(0B:2   ).      
     ;   -

       
       (  -

).  ,     ,   
   ;  ,   -

, –  .    FBD- ,   -
  -    LD-   , -
     FBD- .  

       . 
  LD     (   )  -
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 .      
  LD- ;    -

   ,    . 
  ,    ,  -

      .  -
       :  
       

(    F7,        -
 ) –         

    .   
 ,      , 

     .   
 ,    ;  
    –      , -

   ,   ,   
 .       

    .  
         

    CALL    Program,  
   .      -

,  ,     CALL  -
.   CALL  INPUT    

    .   CALL 
 OUTPUT    1    EXEC.  -

,         
  . 

 «  -
».     

( . 2.27)    -
  . 
   ,  

     
   . 

    
   -

     
 .    
    -

  -
 .  

   -

. 2.27.    
  

  TRACE MODE
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 ( )     .  
     :  

 –     ,   . ., 
    ;  –   -

 ,   . . 
  .   -

      , - , 
   SFC.      -

          -
    (       -
)    .     

( )    .  
        

( ).          -
    ,      

   .  
 .   (    ) 

        -
      .  -

        -
        

.        
  .      

   ,  –  .  -
      .  , -

   , ,      
   ( . 2.28, 2.29). 

 
. 2. 28.      TRACE MODE 
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. 2.29.  FBD  

       -
        -

     :  
  (F7) –   ;  

 /    (F9) – -
/    ;  

     (Ctrl+Shift+F9) –   
  ;  

   –   : -
 (  )   (  );  

 

  (F5) –      
;  
    (Ctrl+F10) –   

       ;  
  (F11) –    -
 c    ;  
  (F10) –      

     ;  
    (Shift+F11) –   -

/     (    );  
  (Shift+F5) –    ;  
    (Shift+F9) –  -

   (    );  
  – /   ;  
  – /     ;  
  – /      

.  
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. 2.30.        

 TRACE MODE 

 .      
        ( . 

2.30),       -
   .      -
   .      

      :  
  .       

  5      
( . 2.31).       

  (     , -
   , –      

var_002). 

 
. 2.31.      TRACE MODE 
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  ,     -
  ,    -

 .       -
        (  

           
       ). 
       

        
        .  

      , -
 .    .    

        -
.          

 ,         -
 .    :  

 –    ;  
 –     ;  

 –    .  
      FBD 

 LD ( . 2.32, 2.33). 

 

 
. 2.32.  FBD-     

   

 
. 2.33.   LD-       
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 «  ».     
       ,   

         -
    .     

         
       -

 (      ).    
   ,     -

    ,    
     –   ( . 2.34). 

  
. 2.34.      -

  TRACE MODE 
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3.       
 MATLAB 

Matlab –    . 
Matlab     60 ,   -

     .   
 Matlab –       

,      -
    ,     , 
    Maple. Matlab   -

        Simulink, 
     

       (Matlab Com-
piler Driver)   Java, C, C++, C#, FORTRAN. Matlab  -

        -
,     Windows, Unix, DOS, 

 Perl.    , -
  -  MEX. Matlab  -

        -
       
 ,  . M- ,    

 Matlab,    , -
   : , -

 , .   -
       

     ,  -
     M-       -

. 
  Matlab  ,   -

 -    Matlab ,      -
,       , 

    . 
 
 

NOTE: C        -
, ,       

   M- ,  Matlab  Simulink!  
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3.1.   GUI  Matlab 

 ,     -
      

.       -
,         

  ,   . 
   Matlab ,   Matlab -

     ( . 3.1). 

 
c. 3.1.   GUI  Matlab 

       
  ; 

     -
 (GUIDE). 

   : 
   ; 
     ; 
    ; 
     . 
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   : 
       -

; 
       

 Matlab,     - ; 
     GUIDE: 

   ; 
      ; 
        -

   Matlab; 
     GUIDE: 

  ; 
    ; 
      ; 
     . 
   ,   , 

       
     -

 GUIDE. 
     -

  ( . 3.2, 3.3). 

 
. 3.2.   programm.m 

 
  22  . 
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. 3.3.    programm.m 

      -
  . 3.4, 3.5. 

 
. 3.4.    programm1.m 

 
  455  . 
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. 3.5.    programm1.m  

    ,    
     ,     -

 ,     , -
    . 

     ,  -
      

 . 

3.2.      
  Matlab 

     
Matlab    ,  

 -  – - . 
  -

   -    Matlab -
  . 3.6.  

,   . 3.6, -
     -

     , -
   - .   -

   - , MEX-
     

   -
. 

 
. 3.6.    

-  
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  ( . 3.6)     -
  (   ),     

 M-  .    -
 .     ,   

      -
. 

   -   
 . 3.7.     ,    -

 -       
     .     

    - ,     -
     - .  

   ,   - . 

 
.3.7.       M.  

(P, MEX – -    ) 
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 -  
  : 

   – ,    - ; 
   Matlab   - ; 
         Matlab; 
  : ASCII. 
     -   

      -
. 

    Matlab : 
      Matlab; 
   ,   

 . 
       -

 ,       . 
 MEX-  

 MEX- : 
   Matlab  
 - ; 
   -

  ( , ++, C#, Fortran)   
M- ; 

   -
  -   -

    -
  . 

    -
 MEX-    3.8. 

  -  -
  ,  ,  - , 

    
Matlab  - ,      

- ,  - . -
 -   
     -  

   Matlab. 
 

. 3.8.   -   -   
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      -
 MEX- . 

    EXE 
    EXE: 

  EXE      -
  Matlab; 

  EXE     . 
        

Matlab   . 3.9. 

 

. 3.9.       Matlab 

 3.9     Matlab -   -
 , ++, Java    Matlab- .  

        -
    .    

    -   Mat-
lab,   MAKE- ,    . 

   Matlab-    EXE,  
   *.dll Matlab   -

 .       P, 
  ,     -   -
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 .     Mat-
lab      . 

3.3.  -     

,   Matlab     -   -
   Matlab    -  ( ). 

        
-    .   ,   
-   ,       -   

   - .  ,   -
 ,   . 3.10. 

 
c. 3.10.  - :  -  ( ),  

 -   ( ) 

        
    ,     -

 ,        
. 

      - . -
   m     uicontrol(callback). 

    . 
 ,     -

  - ,      ,  
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    .     
. 

 

function fun1 
%  -  
%      
out = fun2(4); 
%   
helpdlg(int2str(out), '    '); 
 

function out = fun2(in) 
%  -  
out = sqrt(in*2 +1); 

,       Matlab,   -
 . 

   fun1    Windows. 
 : mcc –m –B sgl fun1. 

 . 
-      

         
 . 

     .     
 -     .    -
      , -

   .     ,  
 callback      . 

 

function fun1 
% -  fun1   fun1 
%      
figure; 
uicontrol( ... 
 'Style', 'pushbutton', ... 
 'String', 'Start', ... 
 'Callback', 'out = fun2(4); helpdlg(int2str(out), ''    '');'); 
 
function out = fun2(in) 
%M-  fun1   fun2 
out = sqrt(in*2 +1); 

     Matlab, ,   -
. 

    exe-    : 
mcc –m –B sgl fun1 

,       
.         

      fun2.m,  . 
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   ,   
. 

      @  -
 : 

function fun1 
global d 
d = 4; 
%      
figure; 
uicontrol( ... 
 'Style', 'pushbutton', ... 
 'String', 'Start', ... 
 'Callback', @fun2); 
 
function varargout = fun2(varargin) 
global d; 
out = sqrt(d*2 +1); 
helpdlg(int2str(out), '    '); 

 

    Matlab  .  -
      . 

mcc –m –B sgl fun1 
 ,  .      

       callback   
 (  )   @fun2.   ,   -

  callback    , 
       Matlab.    

         
   ,  fun2.    fun1  

fun2   uicontrol – callback    -
,         . 

       -
         m- .   -

        -
 ,     global, -

      -   , 
   . 

       
  .      

     . 
         
    ,   MEX. 
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    ,   .dll 
     Matlab    Windows.  

 ,       
    .  

    ,       
  Matlab,     .  

     exe   -
  –  . ,    

  Matlab    .dll ,  -
   m- ,     uicontrol c -

 callback,   m-      @. 
   m- ,   . 

   program_kernel_fun.dll,    -
   . 

   : 
function out = program_kernel_fun(in) 
%   
%+++++++++++++++++++++++++++++ 
out = in + 2*in^2; 

 : mcc –x program_kernel_fun.m . 
        -

 - . 
 

function initial_fun 
% ,    dll 
%++++++++++++++++++++++++++++++++++ 
global d; 
figure; 
uicontrol('Style', 'pushbutton', ... %   
 'String', 'RUN ME', ... 
 'Callback', @calldll); 
 
%-------------------------------------------------------------------------- 
%   
%-------------------------------------------------------------------------- 
function varargout = calldll(varargin) 
%    dll 
%++++++++++++++++++++++++++++++++ 
global d; 
d = program_kernel_fun(3); %   
helpdlg(int2str(d), '    '); %   

  mcc -m -B sgl initial_fun.m. 
    initial_fun.exe.  -

,  . 
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  ,     

-    ,   . 

3.4.   (GUI)  Matlab 

 M- ,      Matlab, -
 ,       -

    GUI.       
     ,    

.        -
        
.      Matlab 6.5 R13 -

  GUI. 
      Matlab  

 . 3.11,    –  . 3.1. 

 
. 3.11.     Matlab 

 3.1 
   Matlab 

  
Root  ,    
Figure  ,     
Axes         

Uicontrol       -
 ( , , ,  ) 

Uimenu    
Uicon-
textmenu 

     ,   -
    

Image    

Light  ,    ,    
 

Line  
Path    
Rectangle    
Surface    
Text       
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   GUI    
       - : 

 «   » 
function x(varargin) 
uicontrol('style', 'pushbutton', ... 
 'string', 'run me', ... 
 'horizontalalignment', 'left', ... 
 'fontsize', 14, ... 
 'units', 'normal', ... 
 'position', [.1 .1 .4 .1], ... 
 'backgroundcolor', [0 0 0], ... 
 'foregroundcolor', [1 0 0], ... 
 'tag', '1', ... 
 'callback', @fig) 
 
function fig(varargin) 
button = questdlg('2+2=4?', 'Continue Operation','Yes','No','Yes');  
if strcmp(button,'Yes') 
 set(findobj(0, 'tag', '1'), 'str', ' '); 
elseif strcmp(button,'No') 
 set(findobj(0, 'tag', '1'), 'str', '  '); 
end 

 «   » 
function x(varargin) 
uicontrol('style', 'togglebutton', ... 
 'string', 'run me', ... 
 'horizontalalignment', 'left', ... 
 'fontsize', 14, ... 
 'units', 'normal', ... 
 'position', [.1 .1 .4 .1], ... 
 'backgroundcolor', [.8 .8 .8], ... 
 'foregroundcolor', [1 0 0], ... 
 'tag', '1', ... 
 'callback', @fig) 
 
function fig(varargin) 
get(findobj(0, 'tag', '1'), 'value'); 
if ans == 1 
 set(findobj(0, 'tag', '1'), 'str', 'once again'); 
else 
 set(findobj(0, 'tag', '1'), 'str', 'run me'); 
end 
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 «  » 
function x(varargin) 
uicontrol('style', 'popupmenu', ... 
 'string', '< 1 >|< 2 >|< 3 >|< 4 >|< 5 >|< 6 >|< 7 >', ... 
 'horizontalalignment', 'left', ... 
 'fontsize', 10, ... 
 'fontweight', 'bold', ... 
 'units', 'normal', ... 
 'position', [.1 .1 .1 .1], ... 
 'backgroundcolor', [.9 .5 .1], ... 
 'foregroundcolor', [0 0 0]) 

 «  » 
function x(varargin) 
uicontrol('style', 'listbox', ... 
 'string', '< 1 >|< 2 >|< 3 >|< 4 >|< 5 >|< 6 >|< 7 >', ... 
 'horizontalalignment', 'left', ... 
 'fontsize', 10, ... 
 'fontweight', 'bold', ... 
 'units', 'normal', ... 
 'position', [.1 .2 .15 .1], ... 
 'backgroundcolor', [.9 .5 .1], ... 
 'foregroundcolor', [0 0 0]) 

 «  » 
function x(varargin) 
uicontrol('style', 'edit', ... 
 'string', 'enter the ', ... 
 'units', 'normal', ... 
 'position', [.1 .1 .2 .15]); 

 «  » 
function x(varargin) 
uicontrol('style', 'text', ... 
 'string', '  enter the ', ... 
 'units', 'normal', ... 
 'position', [.1 .1 .2 .15]); 

 «  »    
function x(varargin) 
text(.1,.1,'run me', 'buttondownfcn', 'set(gco, ''editing'', ''on'')'); 
set(gca, 'visible', 'off'); 
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 « » 
function x(varargin) 
uicontrol('style', 'slider', ... 
 'tooltipstring', '  ', ... 
 'min', 0, ... 
 'max', 100, ... 
 'sliderstep', [.2 .1], ... 
 'units', 'normal', ... 
 'position', [.1 .1 .5 .05]); 

 «  » 
function x(varargin) 
figure; 

 «  » 
function x(varargin) 
axes('units', 'pixels', ... 
 'position' ,[100 100 400 300], ... 
 'xcolor', [1 0 0], ... 
 'ycolor', [0 1 0], ... 
 'XGrid', 'on', ... 
 'YGrid', 'on'); 

 « » 
function x(varargin) 
f = uimenu('Label','Workspace'); 
 uimenu(f,'Label','New Figure','Callback','figure'); 
 uimenu(f,'Label','Save','Callback','save'); 
 uimenu(f,'Label','Quit','Callback','exit',... 
 'Separator','on','Accelerator','Q'); 

 « » 
function x(varargin) 
uicontrol(‘style’, ‘checkbox’); 

 «  » 
function x(varargin) 
cmenu = uicontextmenu; 
hline = plot(1:10, 'UIContextMenu', cmenu); 
cb1 = ['set(hline, ''LineStyle'', ''--'')']; 
cb2 = ['set(hline, ''LineStyle'', '':'')']; 
cb3 = ['set(hline, ''LineStyle'', ''-'')']; 
item1 = uimenu(cmenu, 'Label', 'dashed', 'Callback', cb1); 
item2 = uimenu(cmenu, 'Label', 'dotted', 'Callback', cb2); 
item3 = uimenu(cmenu, 'Label', 'solid', 'Callback', cb3); 

     . 3.12. 
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. 3.12.   Matlab 6.5 

   ,   . 3.1, 
       

  . 
   .m,    . 

function x(varargin) 
%      
%   
%+++++++++++++++++++++++++++++++++++++++++ 
 

  
  -

 , , 
    . 3.13. 

 
 
 
 
 
 
 
 

. 3.13.   
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   cell    
 .   cell   ,  

       ,   
  cell  . 

config = [{'A='}, {1}, {'  '}, {'1'}; 
 {' ='}, {2}, {'  '}, {'2'}; 
 {' ='}, {3}, {'  '}, {'3'}; 
 {' ='}, {4}, {'  '}, {'4'}; 
 {' ='}, {5}, {'  '}, {'5'}; 
 {' ='}, {6}, {'  '}, {'6'}; 
 {' ='}, {7}, {'  '}, {'7'}]; 

  config,   ,  
      ( . 3.13). 

       : 
figure; 
set(1, 'menubar', 'none', ... 
 'name', '    :)', ... 
 'numbertitle', 'off', ... 
 'windowstyl', 'modal', ... 
 'resize', 'off', ... 
 'color', [.5 .75 .85], ... 
 'uni', 'pix', ... 
 'pos', [500 400 230 200]); 

    «Apply» ( . 3.13). 
uicontrol('sty', 'frame', ... 
 'uni', 'norm', ... 
 'pos', [0 0 1 .1], ... 
 'back', [0.77 0.92 0.83], ... 
 'fore', [1 1 0]); 

     . -
     ,  -

  string  tag,      . 
%     
left = .05; 
top = 1; 
hight = .1; 
width = .1; 
spacing = .01; 
 

for i = 1:7 
 uicontrol('uni', 'norm', ... 
 'sty', 'text', ... 
 'str', config{i,1}, ... 
 'fontweight', 'bold', ... 
 'fontsize', 10, ... 
 'back', [.5 .75 .85], ... 
 'pos', [left top-(hight+spacing)*i width hight]); 
end; 
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      position 
 . 

       -
 . 

%     
left = .15; 
 
for i = 1:7 
 uicontrol('uni', 'norm', ... 
 'sty', 'edit', ... 
 'str', config{i,2}, ... 
 'fontweight', 'bold', ... 
 'fontsize', 10, ... 
 'back', [.5 .75 .85], ... 
 'tag', config{i, 4}, ... 
 'pos', [left top-(hight+spacing)*i width hight]); 
end; 
 

%     
left = .3; 
width = .5; 
 

for i = 1:7 
 uicontrol('uni', 'norm', ... 
 'sty', 'text', ... 
 'str', config{i,3}, ... 
 'fontweight', 'bold', ... 
 'fontsize', 10, ... 
 'back', [.5 .75 .85], ... 
 'pos', [left top-(hight+spacing)*i width hight]); 
end; 
 

%    
uicontrol('uni', 'norm', ... 
 'str', 'apply', ... 
 'fore', [1 1 0], ... 
 'back', [.9 .5 .1], ... 
 'fontweight', 'bold', ... 
 'pos', [.1 .01, .2 .08], ... 
 'call', @calc); 
 

       
«Apply».         

   calc,      x.m.  
 calc  . 
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function calc(varargin) 
%   ,     
%++++++++++++++++++++++++++++++++++++++++++++ 
for i = 1:7 
 g(i) = str2num(get(findobj(0, 'tag', num2str(i)), 'str')); 
end; 
%       exp.txt 
fid = fopen('exp.txt','w'); 
fprintf(fid,'%6.2f\n',g); 
fclose(fid) 
 

         
   (  ,  ),   

       .    
      exp.txt. 

      ,  -
   ,     -

 Matlab    . 
    mcc –m –B sgl x.  -

   M     x.exe. 
      Matlab  

 . 

3.5.   ( )  
    Matlab 

       
    Matlab   -

   , ,   -
 .      -

,       -
, ,   ,    
      -

 . 
    , , 

         
   ,   -
    ,   -

         
   .     -
 . 3.14. 
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. 3.14.     «  »  

 . 3.14 ,       -
 «  » (  )   
     ,  -
   .  

      
  -    
  .    -  -

 ( )    (  ).   
  ,      (  -

)  ,         
 . 

,  GUI Matlab    uicontrol, 
     ( , -

, ).  uicontrol      pushbut-
ton, toggle, listbox, edit. 

    ,      
uicontrol        . 

 ,    «  » -
  tag  userdata.     -
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       -
 . 

     -
    userdata,     

   userdata.    tag   
     . 

      ,   
 ,    visible. 

      Matlab   
set  get, ,      .  

   Matlab   
      -

  ( )  «  » ( . 3.15). 

 
. 3.15.      

    

  «  » : 
1)       -

  «  »; 
2)   «  »  -

 :     Userdata = 1 (Fin-
dObject Userdata = 1)       -

  (Set Visible = on); 
3)    «  »   -
  (  , , ) .   

 Visible    on. 
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 ,   ,     
        

,        
. ,      ( . 3.15) 

   frame,   checkbox  listbox. 

3.6.     
  GUI  Matlab 

      
    ,    -

  ,   -
   (GUIDE, INSPECT). 

     ,  
      -

  .     
    Matlab-  GUIDE  Inspect. 

GUIDE –  ,    Java c 
 M- .  

       
 GUI,   Matlab.     

  Matlab.    
 GUIDE    Matlab     Matlab. 

 INSPECT –  ,   
 Java   - . 

      
   Matlab      

  Matlab.    -
  inspect    Matlab   

   GUIDE. 
     -

       
    GUIDE  inspect. 

       3.16. 
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. 3.16.       

   

      -
. 

       3 : 
1)       GUIDE,   

      
( -  +); 

2)  ,   ,  -
   ( -  regroup)   -

     file\export; 
3)    ( )    

  - ,    -  
  -    . 

      -
          -

     .   
       

Inspect. 

3.7.     Matlab 

       -
    ,     -

  . 
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 ,      Matlab  
: 

 -code; 
 ++-code; 
 P-code; 
 Exe-code; 
 MEX-code; 
 S-code. 

 ,    -   -
 -   ,      . 

     Matlab     -
  Matlab   ,    -

    - ,     -
   - .     -
 C  ++    . 

 P  .  ,   -
 JIT  SUN Microsystems    

     .  -
       ,  

- .   –    - ,   
 .  ,  - ,  ,   

 Matlab ,   M,     -
   .       -

,   ,      
.  

       
    (stand-along).    

        -
.      ,  

   ,  .   
 -      -

 ,     ,  . 
MEX-   Matlab     

  Matlab.        
*.dll   Matlab   . -

  ,     , 
   ,     -

,       -
,       stand-along. 
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  MEX? MEX –   ,    
   Matlab Compiler (mcc)    . 

   : 
« ,  Matlab Compiler,   -

    MEX,   -
» 

 MEX-     -
  :   Matlab ,   

     Matlab;   Matlab  
  DLL-  /   -

;       
;     

M-    X- ,    ,  
   - . 

  Matlab,  ,   Simulink. Simulink – 
  ,    -

   .     
 Simulink      -
  ,    . 

    Simulink,   , -
 User-Defined Function,      -

     M-    -
 S-functions Simulink       

 - .   , S- ,  -
   ,      S- ,  

   -      . -
 -    -

         ,  
  ,        

,     
 .    

   FBD  IL,   ,   
      ,  -

  - . 
       

      Matlab. 
      

 . 3.17. 



 

97

 
. 3.17.      

 MCD 

       -
 : 

function mcd(varargin) 
%  Matlab Compiler Driver. 
%        : 
% *  
% * ++ 
% 
%  : 
% * exe code 
% * MEX code 
% * S code 
%=============================================== 
%   
global config 
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     : 
%      
figure; 
 
%   
set(1, 'windowstyle', 'modal', 'numbertitle', 'off', 'name', 'M C D', ...  
'uni', 'pix','resize','off', 'pos', [350 350 200 190], 'color', [1 1 1]); 
 
 
%    
uicontrol('sty', 'text','str','   ','back', [1 1 1], ...  
 'fore', [.6 .6 .6],'uni', 'norm','pos', [0.0005 0.900 0.999 0.1], 'fontweight', 'bold'); 
 
%    
uicontrol('style', 'popupmenu', ... 
 'string','c-code (*.c)|c++ code(*.cpp)|mex-function(*.dll)|simulink s-function|p- 
code(*.p)|stand alone c-code(*.exe)', ... 
 'units', 'norm', 'position', [.001 .800 .999 .1], 'back', [1 1 1], 'fontweight', 'bold', ...  
 'tool', '    ','callback', @editmenu); 
 
%    
uicontrol('sty', 'text','str','     ','back', [1 1 1], ... 
 'fore', [.6 .6 .6],'uni', 'norm','pos', [0.0005 0.300 0.999 0.1], 'fontweight', 'bold'); 
 
%   
uicontrol('str','LOAD file','uni', 'norm', 'fontweight', 'bold', 'tool', '    

 ', ...  
 'pos', [.001 .200 .999 .1], 'back', [.04 .54 .84], 'fore', [0.5 1 0.5], 'call',@op); 
 
%    
uicontrol('sty', 'text','str','  : ','back', [1 1 1], 'horizontalalignment',  
'left', ... 
 'fore', [.6 .6 .6],'uni', 'norm','pos', [0.0005 0.100 0.999 0.1], 'fontweight', 'bold',  
'tag', 's'); 
 
%   
uicontrol('style', 'push', 'str', 'R U N','units','pixels', 'fontweight', 'bold', ...  
'tag','1' , 'enable','off','back', [.04 .54 .84], 'fore', [0.5 1 0.5], 'tool', '   

 ', ...  
 'uni', 'norm', 'pos', [.001 .001 .999 .1],'call',@run); 
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     : 
function op(varargin) 
%        
 
global config; 
 
%        
[config.file, config.path] = uigetfile({'*.m','MATLAB M-Files (*.m)'},  
'Load file') 
 
%      
if config.path ~= 0  
 set(findobj(0,'tag','1'),'en','on'); 
 
 %         
 set(findobj(0, 'tag', 's'), 'str', ['  : ', config.file], 'tool',  
[config.path, config.file]); 
else 
 % set(findobj(0,'tag','1'),'en','off'); 
end 
 

 ,     , . . 
,     : 

function editmenu(varargin) 
%       
global config; 
switch get(gco, 'value') 
 case 1 
 config.compil.x='-m'; 
 case 2  
 config.compil.x='-p'; 
 case 3 
 config.compil.x='-x'; 
 case 4 
 config.compil.x='-S'; 
 case 5 
 config.compil.x='-B pcode'; 
 case 6 
 config.compil.x='-B sgl' 
end 
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 ,     -
,    RUN: 

function run(varargin) 
%     
global config 
%   
eval(['mcc ', config.compil.x, ' ', config.path, config.file]); 
%  ,      

 
eval(['!explorer ', config.path]); 

      - .  
 - ,     

 . 

3.8. ,    -   

    Matlab  ,  
.      -

    Matlab 6.5.  
       -

 ,       structure, -
      .   -

 structure, cell   .   
   structure   . 

3.9.    

      
    . ,   -

         
   ( ).       

 ,      
 Matlab. 

3.9.1.     

  Matlab     . 
      -

      M- ,   -
   Matlab.    -

        -
 . 
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    Matlab    : 
 DOS; 
 Windows; 
 Unix. 
    : 
 Perl; 
 Java. 

3.9.2.    Windows 

       Matlab  
   system.    

      Matlab.  
 : system(‘command_name’).   -

   ipconfig    Matlab.  -
 – !  ,   Matlab    -
.        – -

 system. system(‘ipconfig’).      
      «!».    

     : !ipconfig. -
,   ,    ?  -

     ,     -
         

,    ,    Windows.  
      «&»   -

   : !ipconfig&. 
      system?  

,      , -
   ,     .  

    (   Matlab)  -
  ,      -

 .        
system,       .  

       Matlab -
 : [index, result] = system(‘ipconfig’);.  ,   

   Matlab,   -
:      , 

    .  -
 – result   char , ,    -

   ipconfig   Matlab. 
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3.9.3.    Unix 

   ,     Windows, -
    Unix   .    

,   :  
[s,w] = unix('why') 
s = 1 
w = 
why: Command not found. 

  s   ,     -
   ,   w   . 

3.9.4.    DOS 

 ,    DOS,     
     DOS. -

  : dos(‘edit’).   ,  -
 ,     DOS- .   

    m- .     
DOS    .  Matlab   -

 DOS     Matlab.    
  dos command.     

DOS,  ,  ,  exit  . 

3.10.     Matlab 

   ,     
        

     .   -
 .    Matlab   .     

       
  set  get. 

   .   
 : T = timer(`PropertyName1', PropertyValue1, 'Prop-

ertyName2', PropertyValue2,...). 
      . 3.2. 
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 3.2  
    

 
     

Name   string 

Period      
TimerFcn double > 0.001 s 

Running     ‘off’, ‘on’ 

StartDelay 
     -

     
TimerFcn 

double >= 0 

StartFcn ,     
  

String, Function handle, 
cell 

StopFcn ,     
 

String, Function handle, 
cell 

ErrorFcn 
,     

 .   
  StopFcn. 

String, Function handle, 
cell 

Tag   string 
TimerFcn ,   String, Function handle, cell

Execu-
tionMode     

 : 
'singleShot' 'fixedSpacing' 
'fixedDelay' 'fixedRate' 

 
 ,  ,    , -

          
. 

: t = timer('TimerFcn', @r,'StartDelay', .1, 'stopfcn', @f2, 
'tag', 'timer'),  t – ,  handle . 

       0,1 ,  
  @r,   @f2.     

 tag,     ‘timer’. 
    start(t).  -

    stop(t).     
,    ,   -

 timerfind.        
delete.      set,  

 ,  running,     get. 
 . 3.2      -

  (  Execution Mode).  singleShot  -
  ,   – . 
      -

  ( . 3.18, 3.19). 
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. 3.18.    singleShot (  ) 

       ,  -
  start delay   timer fcn,   

,   ,      
.          -
 start (timer). 

    ,   
 3   .     

 3.19. 

. 3.19.       
(  )  

     :     -
  (       
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),    (    -
     )    -

      . 
       

     tic [time input clock]  toc 
[time output clock].      -

   . 
%      
tic; 
%   ( ) 
v = toc; 
 s = [int2str(floor(v/3600)), ':',int2str(floor(v/60)), ':', int2str(floor(mod(v,60)))]; 
 

  s  -    char. 

3.11.   Matlab    
    

    ,  -
    .   Matlab  

    :    
,   ;     
        -

  . 
      

    O  Windows XP,   Matlab, 
  3.20. 

     : 
     timer    

; 
     timer    

; 
     . 
    Matlab  -

      Windows XP,   -
 ,  ,     -

  100        18  
(6  – 18 )  .    10    10 . 

    ±6 .   –
«singleShot». 
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. 3.20.       

timer Matlab    Windows 

,       fixed 
Rate     ,     -

 .   ,      -
    ,    , 

    ,     
        -

     .    
    ,    -

   . 
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3.12. , -    
 Simulink 

   Simulink –   
-   .  

       
       -

   .  ,    -
      . 

      
   . 

Simulink –   ,    -
   Matlab. ,   Matlab, Simulink -

    ,      Matlab. -
 Simulink      

  .   
 Simulink,   ,   

 . 

3.12.1.   Simulink c  Matlab 

        Simulink 
  ,      ,  

       Simulink.   
  . 

   Simulink (    Matlab 
 ), Simulink     Matlab.  

      -
 Matlab,    « ? ». 

  Simulink   . 3.21. 
,   . 3.21,    

   Simulink: 
      ( ); 
    ( , ); 
     ( , ). 

 ,   ,     
 : 

 

  Simulink; 
  ; 

  ( . 3.22) 
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. 3.21.      

   Simulink 

 

. 3.22.     Simulink 

   S-functions     
. 
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3.12.2.     Simulink 

   ,  Matlab  Simulink –  
.  ,       

   .    -
      Simulink. 

      . 
 ,         -
    .     

        ( . 3.23). 
 

 : 
  Simulink; 
   ; 
     . 

 

 
. 3.23.       Simulink 

         -
  . 

 : 
      -

; 
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       ( . 3.24). 

 
. 3.24.    

 : 
   . 
     Simulink   

   ,    . 
 ,       , 

        
 .  
 ,      Simu-

link  Matlab,    ,   
  Simulink,  to Workspace.  -

      sim. , 
,  ,   . 3.20,   

 [T,X,Y]=SIM('SAMPLE').     -
  Matlab,    Matlab   

  t  y –  . ,   
 Simulink       !  -

        
sym       .  

 :  ,     
        -

 ?  
  Matlab    

   Simulink   . , 
 add_block('src', 'dest', 'parameter1', value1, ...)  -
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     Simulink.   -
  : 

 delete_block('___') –      Simulink; 
 set_param('obj', 'parameter1', value1, 'parameter2', value2, ...) – 

        Sinulink; 
 get_param(handle, 'parameter') –    

    Simulink; 
 find_system(sys, 'c1', cv1, 'c2', cv2, ... 'p1', v1, 'p2', v2, ...) –  
, ,     Simulink; 

 h = add_line('sys','oport','iport', 'autorouting','on') –  
    Simulink; 
 delete_line('sys', 'oport', 'iport') –     -

 Simulink; 
 simplot –     -
 . 

      -
    Simulink ,   . 

3.12.3.    Simulink 

   Simulink     
,     ,    ?  -

 ,   Simulink   User-Defined Func-
tions (UDF), . .   .   ? 

 UDF   Matlab 6.5 Simulink 5.0   -
 : 

 Fcn –  ,   u   
.        

 sin(u)/u+5; 
 Matlab Fcn – ,     
  Matlab   Matlab. , drim(u(1), u(2)) – 

      drim.m,   
     double array     

 . 
 S-Function –        
 Simulink   S-  Simulink.  

   C-  FORTRAN-     
,    .   M   
:       M- ,  

      (  3.12.4). 
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 S-  Builder –      
 UDF  S-   S-    

 ,      7 -
   . 

   ,   
   Simulink   ,   

  Matlab.      
Simulink   . 3.25. 

 
. 3.25.  User-Defined-Function Simulink 

3.12.3. S-    -  

 S-  –   ,  -
  Simulink  .   Simulink   

      Simulink/user de-
fined function.  ,  S-function  Matlab,   -

  M-, FORTRAN-, C-, C++-, Ada- .   S-function  
  MEX- .  MEX-  

       Matlab 
  mcc –S funname.  
   S-   M-    

 .   . 
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   Simulink    M- , -
,       

S- . 
  S-     

: 
[sys,x0,str,ts] = sfun(t,x,u,flag,varargin), 

 sys –    (  flag=3, sys – -
  S- ); x0 –    -

 (   flag = 0); str –    
 . ts – ,   2-   [a b]. 

  ,      a 
,   b    .   

default    [–1 0] (    -
 ,    ); t –  ;  

x –  ; u –   ; flag – ,  
   S- ; varargin – -

     cell. 
 

   flag   . 3.3, -
      S- . 

 3.3 
  S-  flag 

flag  S-   

0 mdlInitializeSizes    
 S-  

1 mdlDerivatives    
2 mdlUpdate    
3 mdlOutputs    

4 mdlGetTimeOfNextVarHit    . 
   mdlInitializeSizes 

9 mdlTerminate    
  

  S- ,    M- .  
    S-    Matlab – 

sfun_varargm.m 
        

       flag,  -
  .    flag    -

   otherwise     
  . 
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function [sys,x0,str,ts] = sfun_varargm(t,x,u,flag,varargin) 
switch flag, 
 case 0, % Initialization 
 [sys,x0,str,ts]=mdlInitializeSizes(varargin{:}); 
 case 2, % Update 
 sys=mdlUpdate(t,x,u,varargin{:}); 
 case 3, % Outputs 
 sys=mdlOutputs(t,x,u); 
 case 9, % Terminate 
 sys=[]; 
 otherwise 
 error(['Unhandled flag = ',num2str(flag)]); 
 end 
 

   :  ( -
   ),   

,  . . 
function [sys,x0,str,ts]=mdlInitializeSizes(varargin) 
 sizes = simsizes; 
 nParams = nargin; 
 if nParams <= 0 
 error(['At least one parameter must be supplied']); 
 end 
 sizes.NumContStates = 0; 
 sizes.NumDiscStates = nParams; 
 sizes.NumOutputs = nParams; 
 sizes.NumInputs = 0; 
 sizes.DirFeedthrough = 1; 
 sizes.NumSampleTimes = 1; 
 sys = simsizes(sizes); 
 x0 = zeros(1,nParams); 
 str = []; 
 ts = [1 0]; 
 

function sys=mdlUpdate(t,x,u,varargin) 
 for i=1:nargin-3 
 sys(i) = x(i) + varargin{i}; 
 end 
function sys=mdlOutputs(t,x,u) 
 for i=1:length(x) 
 sys(i) = x(i); 
 end 
%endfunction mdlOutputs 
%[eof] sfun_varargm.m 

   S-   M-     
.      S-     

Simulink ( . 3.26). 
        

   Simulink. 
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. 3.26.  ,    S-  
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3.12.4.  S-   Simulink 

 S-   Simulink    . 3.27. -
     sfundemos  Matlab. 

 
. 3.27.  S-   Simulink 
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   1 

1.  . 
2.        

  ? 
3.       ? 
4.  DVI- . 
5.   DVI-      

? 
6.        DVI-

? 
7.    ,   -

 DVI-   LCD- . 
8.     DVI-   

? 
9.         

DVI- ? 
10.        -

      Matrox? 
11.    4-    6 LCD- ? 
12.       ? 
13.   LCD-  Samsung 400PX. 
14.       . 
15.   ,   . 
16.   . 
17.      . 
18.       ? 
19.         . 
20.     . 
21.        -

? 
22.       -

  ? 
23.        « »? 
24.       SCADA- ? 
25.  SCADA-      ? 
26.     .   ? 

   2 

27.     ,    
 SCADA- . 

28.      TRACE MODE. -
  «   ».  .  
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29.    - .   
( )      .  

30.      TRACE MODE?  -
        -

? 
31.      .  -

 .      .  
32.         

  .   . 
33.     TRACE MODE     

 ?   .   . 
34.       -

 WINDOWS,   TRACE MODE.  
35.      (DDE) -

     Excel. 
36. ,        

    ODBC. 
37. ,        

SCADA-     OPC. 
38.        

 . 
39.      TRACE MODE  

   ? 
40.    , -

   1131. 
41.       -

  TRACE MODE. 

   3 

42.   Matlab      ? 
43.   - :  , ,  ? 
44.      -

. 
45.     -  

. 
46.   - . 
47.  -  Matlab. 
48.   - . 
49.  - . 
50.   - . 
51.  - . 
52.   JIT? 
53.      Matlab? 
54.   mcc? 
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55.   Lcc? 
56.       Matlab. 
57.       Matlab. 
58.      Matlab.  
59.   Simulink? 
60.   S function. 
61.      Simulink. 
62.      -
    Simulink. 
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