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 ,     .  

,     ,  

        . 

        CAN,  

        

. 

    ,      

      , 

    .    

   CAN- ,   , 

          , 

  . 

     IDE   

 CAN-      

,         , 

    . 

       

     CAN  

    . 
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1    .    

 CAN      
 CAN- . 

 
   ,    CAN- 

    IDE  ,  

 CAN-       

 .     CAN 

,   ,     

. 

 

 
1.1    

 

 
CAN (Controller Area Network) —     

         

   .  :  

    ,      

   .      

 ,   ,  

      1 / . 

 CAN    , 

    ,   : 

  ; 

   ; 

  ; 

  ѐ    ; 

   ; 

 multimaster; 
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    ; 

    ; 

        
     . [1] 

 

 
1.2   

 

 
 CAN       

( ,  ).     : 

   –      CAN- ,  

-       , - 

   ; 

   –   

 .     

,     ,      

   ,      ; 

   –     ,  

           

; 

   –   CAN , 
        ; 

     CAN-    

   .       

  ; 

   RTR-     
     ; 
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     ,    

   .        

   ; 

   ,      

.           

  ,         

    RTR - .   

,   ,     .   

          

,       ,    

 .        

   ,   .    

,      .   

  . '1' (recessive),      . '0' (dominant), 

          

   ; 

      ,  

   ,     

  CAN – ; 

      ,   

 (    ,  ,  

      .  

  ,  .   

    .  CAN   

    .    

; 

  ѐ     
    ; 

     ,  CAN 

     " ".  " "    
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      .   

  ,   ѐ  

  ,      

    (       

   11   . "1").   

        

   . 

 
1.3    CAN-  

 

 
    CAN –  ,     

ё   .       

.        

/      . ,   

,     . ,    

  (+ ),   ,  

. 

        : 

"dominant"  "recessive".     "dominant"   

"recessive" ,       "dominant". 

( . :    "recessive" = . "1",  "dominant" = 

"0"). 

 

 
1.4  CAN 

 
 

CAN-     ,    

  ,      

 .  ,    CAN  
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,       , 

 ,     –  . 

      ,  

    ,     CAN 

   : 

  CAN   (  ),  
   ) 500 / .     

       . 

  CAN  " " (  ),  

    100 / .     

  ,    " ". 

   CAN -   

(  ),      100 / . 

       , 

, ,    . 

   CAN     

" "        

 .        

   ,      

  .     

( )    .     

   (Gateway).    

          

  ,        

. [3] 
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1.5    
 
 

   ,  ,     

 CAN  ,      

,         . 

         

,        CAN. 

 

 
2      

  CAN-          
. 

 

 
         

     CAN- , ,   , 

   IDE. 

 
 
 

2.1     

  CAN-  

 

 
     CAN    

 ,       

      ,     

,     .  

,  ,     

,        

   .      

     ,    

  . 
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        , 

    can- .  

     CannyLab    

 CANNY. 

CannyLab —     

     CANNY 7, 

CANNY 7.2 duo, CANNY 5.3 pico, CANNY 5.3 MD 1, CANNY 5.2, CANNY 5 

nano, CANNY 5.2 duo, CANNY 3 tiny. 
 

   CannyLab   

       

  CFD    ,    

       

CANNY 7, CANNY 7.2 duo, CANNY 5.3 pico, CANNY 5.3 MD 1, CANNY 5.2, 

CANNY 5 nano, CANNY 5.2 duo, CANNY 3 tiny. 
 

  CannyLab     - 

  . 

      : 
 

  ; 

   ; 

   ; 

   ; 

  ; 

  . [2] 
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 1 –   CannyLab 
 

 CannyLab   ,  

  ,     

 . 

   : 
 

  ; 

   (    
  CANNY); 

        
. 

 
 

2.2        
 
 

 CAN     ,  

,       

         

.        CAN  

  .   ,     

   IDE    
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 ,     

    . 

  ,    IDE   

 ,    ,    

,       ,    

. 

 
 

3         
 ( ) . 

 

 
     , 

    ,     . 
 
 
 
 

3.1    
 

 
        

   CAN.   ,   

  –    .   

   ,    

   CAN-    MCP2510  

MCP2515.  ,       

  CAN     

.   ,       

,  CAN,   . 

        

CAN .    [4]   

8081, PIC, AVR  ARM. 



14  

 1 –     AVR, ARM, 8051  PIC 
 

 8051 PIC AVR ARM 

 
 

 
8  

 
8/16/32  

 
8/32  

32 ,  64 
 

 
 

И  

 
UART, 

USART,SPI,I2C 

PIC, UART, 
USART, LIN, 

CAN, 
Ethernet, 
SPI, I2S 

 
UART, USART, SPI, 

I2C,  CAN, 
USB, Ethernet 

UART, USART, LIN, 
I2C, SPI, CAN, USB, 
Ethernet, I2S, DSP, 

SAI, IrDA 
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4   
 

1   
 

1   
 

 
 

ROM, SRAM, 
FLASH 

SRAM, 
FLASH 

Flash, SRAM, 
EEPROM 

Flash, SDRAM, 
EEPROM 

 
 

 
CLSC 

 
RISC 

 
RISC 

 
RISC 

 

А  
 

 

Ф - 
 

 
 

 

 
 

 

 

 
 

 
Э  

 
 

 
 

 
 

 
 

 

 

 

 8051 
PIC16,PIC17, 

PIC18, 
PIC24, PIC32 

 
Tiny, Atmega, 

Xmega, . AVR 

 

ARMv4,5,6,7 ... 

 
 

 

NXP, Atmel, 
Silicon Labs, 

Dallas, Cyprus, 
Infineon ... 

 
 

Microchip 

 
 

Atmel (Microchip) 

Apple, Nvidia, 
Qualcomm, 
Samsung 

Electronics, TI ... 

     

 
 

 

 
AT89C51, 

P89v51 

PIC18fXX8, 
PIC16f88X, 
PIC32MXX 

Atmega8, 16, 32; 
  

Arduino 

LPC2148, ARM 
Cortex-M0, ARM 
Cortex-M3, ARM 

Cortex-M7 

 
 

    1,    –  

   ARM.     

  RISC  Advanced RISC Machines (ARM). 

    ,   

, ,      

. -        

,       . 
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 ARM      

   ,     

   . 

  ARM    – 

STM32,    STMicroelectronics.  

 STM32,     , 

        

   ,      

    ,      [5]. 

  ,       

 STM32. 

 

 
3.2    

 
 

     ,   

     STM32,  

      ,  

-   ,        

 . 

 

 
3.2.1     STM32 

 
 
 

    STM32    

Flash   1-  , Dual Bank,     

    Flash memory interface (FLITF),  

       . 
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   Dual Bank   STM32  

 read-while-write,  ,       

    ,     

   ,     . 

  ,  STM32  

 ,  ,      80  

- . 

 

 
3.2.2     STM32 

 
 
 

 STM32   9  

,   I2C, SPI, USART, CAN, LIN, USB2.0  .  

       

  CAN. 

   CAN    STM32 

     

  CAN,   ,  

     .    

 ,  ,      

  ,    

      flash-  . 

    CAN    

      . ,  

       

  CAN, ,   ,   
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3.2.3     STM32 
 
 
 

      STM32 

      FPEC (Flash program 

and erase controller). FPEC  12   32 : 

●    Flash (FLASH_ACR),    1  

 2 

●   FPEC (FLASH_KEYR),   1 
 

●     (FLASH_OPTKEYR),  

  1   2 

●   Flash (FLASH_CR),    1  

   

●   Flash (FLASH_SR),    1 
 

●  Flash-  (FLASH_AR),    1 
 

●    (FLASH_OBR),    1 

 2 
 

●     (FLASH_WRPR),    1  2 
 

●   FPEC2 (FLASH_KEYR2),    2 
 

●   Flash2 (FLASH_CR2),    2 
 

●   Flash2 (FLASH_SR2),    2 

● -  2 (FLASH_AR2),   2 

    ,  

     Flash . 
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    32-         

  ,     .   

    ,     

.       FPEC   

 FLASH_CR .   ,   

FLASH_KEYR      

.      

FPEC   FLASH_CR   . 

 

 
3.3    

 
 

      IDE   

  STM32,      

      CAN.   

    IDE     

   - ,      CAN. 
 
 

 

4       CAN- 

 
 
 

 
     , 

       

,      ,  
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4.1        

  

 

 
 IDE   ,     

.  ,  ,  , 

     . , ,  

 IDE     Assembler  C.  

 ,      ,   

  – .        

   ,      

 . 

 

 
4.1.1   

 

 
,      –  

  .     «  

», «  », « », « », «  (1 )». 

      

,         

  ,       ,   

    ,      .   

,         

    ,  

 .   ,   , – , 

 ,      –  .  

      2  3 . 
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 2 –   
 
 

 
 3 –   

 
   ,         

   . 

, ,        

 –   - .    

    -       

  CAN.       

,       .   

       .  

    ,     ,    

 ,   ,     

 .     ,  

    ,     ,  

  ,      . 

,        

.     ,      

   CAN    4. 
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 4 –   
 

   ,     

,        

.          

,    .     CAN 

–  ,        

 ,   ,       

    ,   

  ,      

. 

 

 
4.1.2    

 

 
        

   ,        

      . 

,     . 

      

  ,       , - , 

, - , XOR  .     5. 
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 5 –    
 

 ,     . 

          6. 
 
 
 

 

 6 –     2, 3, 4  5  

  ,     

 –  .    

: 
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  (  ,     )
 

        

.      7 

 

 

 
 7 –    

 
,       

  : , ,   .   

         .  

    ,    

,  – .     8. 
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 8 –      
 
 
 

4.1.3  
 

 
,        

    –  .   

   – - - .    

  ,   ,   , –  

 ,      -  , 

  ,        

  .       

     9. 
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 9 –   
 

        

    ,       

    . 

 

 
4.2      

 
 
 

        

    .  

 STM32       

  ,      

  .     

 STM32 –  ST-Link, J-Link  Black Magic Probe.  

        

,     .  

  –  ST_Link v2.    

   ,    

   STM ( . 10)     ( . 

11) 
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STM32CubeProg 

STLink-Utility 


 


 
 

 10 –  ST-Link  STMicroelectronics 
 

 11 –  ST-Link    XM 

  ,    

   .   STM32  

STMicroelectronics    : 
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 STVP (STM32)

 Flasher-STM32 –    UART

 DfuSe –    USB
 

   ,     . 

 – STM32CubeProg. Cube Programmer,    

  : 
 

    Flash-  ,    
  ;

   Flash- ,     

.      ,    

.     ,  

 SPI, FMC, FSMC, QSPI, OCTOSPI   ,  

         (   

         );

       Flash   

  ,  ,   

        Flash,  

  ;
 

STM32CubeProg  ST-Link    UART, USB  

OTA (   ).     

     ST-Link.  

 ST-Link V2        ST- 

Link   ST-LINK Configuration   , 

     . 
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 12 –   STM32CubeProg 
 

  – ST-Link Utility,    

.      ST-Link Utility 

   STM32CubeProg    

. Utility   Windows, Utility     

  SWD  JTAG.  ,    

Option Bytes        

 STM32CubeProg.      

     ,  Flash- 

,    firmware.bin   Start.  

      

  . 
 

  ,  ST-Link Utility     

STM32CubeProg,     ,   

,         . 
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 STVP (ST Visual Programmer)    

Windows     STM32,     STM8. STVP 

         STVD 

  Assembler.   ,       

 hex  s19. 

 
 

 

 14 –  STVP 

 13 –   ST-Link Utility 
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Flasher-STM32 (  STM32 Flash loader demonstrator)   

  .     UART (   

COM- )     Windows.    

    ,    

   ,      

flash-    ,       

 flash- ,       

 flash-     Option Bytes (  

). 
 

 

 15 –   Flasher-STM32 
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  –DfuSe (Device Firmware Upgrade STMicroelectronics 

Extension).  DFU       

 .       

USB.        

   . DfuSe     

   DFU.        

,     (   ).    

 ,    .    

          

,     DFU   ,   

  .  DFU    

  DFU File Manager.      

 ,   . 
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 16 –   DfuSe 
 

 
 17 – DFU File Manager 

 
 
 

       ,  

     .   ,  

        

 –  USB,       

 USB,      – DfuSe. 

     ,   

.       ,   

        

,  ,      

,        C  Assembler. 

      .   

    C,    Assembler,   

 . ,      

   ,     

  . ,     

  C,     – GNU C. 
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   ,     

    18. 
 

 
 18 –    

 
4.3   

 
   ,     

        

 - ,    .  ,   

  ,    .   

           

      . ,   

      GfuSe       

. -      19. 
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 19 – -     
 
 

4.4   
 
 
 

        , 

      2 :    
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    C.     

    ,   

 2.3,          

  . ,   ,    

   ,       

   C. 

 

 
4.4.1   

 
 
 

   ,    

      .  

   – Canvas  QGraphicsScene.    

. Canvas –       

   setPen()  moveTo().     ,  

    Canvas      

  .   ,     

          6      

«  »  «  ».    

     . 

QGraphicScene   QtWidget      

  Qt  QGraphicsView.     

 ,     

  . QGraphicsScene     

Canvas:   ,      

  , , ,   

,  QGraphicsView,       

,                         
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  ( , ,  , 

    ). 

   ,  

 Qt,  C++, Python, Ruby  PHP. PHP     

,   ,    Python,    

:     PyCharm   JetBrains 

       , 

      . 

  ,  ,    

  .       

,        . 

          

   ,    . 

    ,  
,   . 

 
 

 2 –       
 

од тел  Кл  Оп е етод  

 

 
Qgraphicsitem 

 

 
Constant 

Кл , оп  
ото е е е к  

о екто , 
оот ет т у  т пу 
д  "Ко т т " 

 
   

init (), boundingRect(), select(), 

unselect() 

 
 

Constant 

INTConstant елое ло  
 

init (), doubleClickEvent(), paint(), 

getWriteInfo() 

FLTConstant  пл е  то ко  

BOOLConstant ло е к  т п 

STRConstant т ок  

CHRConstant ол 

 
 
 

Qgraphicsitem 

 
 
 

Item 

Кл , оп  
ото е е е к  

о екто , 
оот ет т у  
тукту  д  

"Опе " 

 

 
    init (), boundingRect(), select(), 

unselect() 
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  2 

 

од тел  Кл  Оп е етод  

 
 
 
 
 
 
 
 
 
 
 

Item 

AndItem Ло е кое И  
 
 
 
 
 
 
 
 
 
 

    init (), paint(), getWriteInfo() 

OrItem Ло е кое ИЛИ 

NOrItem Ло е кое ИЛИ- Е 

NAndItem Ло е кое И- Е 

NotItem Ло е кое Е 

XORItem Ло е кое ло е е 

SUMItem ет е кое ло е е 

DIFItem ет е к  о т  

MULTItem о еде е 

DIVItem Ч т ое 

MODItem О т ток от деле  

ROUNDItem Ок у ле е к л е у 

TRUNKItem Ок у ле е к е е у 

CEILItem Ок у ле е к ол е у 

BGRItem ло е ол е 

LSRItem ло е е е 

EQItem ло е о 

EQBItem ло е ол е- о 

EQLItem ло е е е- о 

IF ул т плек о  

 

 
Qgraphicsitem 

 

 
net 

Кл , оп  
ото е е е к  

о екто , 
оот ет т у  т пу 

д  "Л  " 

 
 

    init (), paint(), getWriteInfo() 

 

 
Qgraphicsitem 

 

 
Port 

Кл , оп  
ото е е е к  

о екто , 
оот ет т у  т пу 

д  " о т " 

 
 
 
 
 
 

init (), paint(), getWriteInfo() 
 
 
 

Port 

DI_Port о т о о о од  

DO_Port о т о о о од  

CAN_Send о т отп к  оо е  
по CAN 

 
CAN_Dump 

о т п е  п е  
оо е  от ко т олле  

CAN 
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  2 
 

од тел  Кл  Оп е етод  

 

 
Qgraphicsitem 

 

 
Var 

Кл , оп  
ото е е е к  

о екто , 
оот ет т у  т пу 

д  " е е е е" 

 
   

init (), boundingRect(), select(), 

unselect(), invert() 

 
 
 

Var 

StrVat т око  пе е е   
 
 

    init (), paint(), getWriteInfo() 

ChrVar ол  пе е е  

IntVar 
Цело ле  
пе е е  

FltVar 
е е е   пл е  

то ко  

BoolVAr Ло е к  пе е е  

 
 
 

4.4.2   
 
 

   –     
          

 .   ,     
. 

        . 
          
 . 

 
 

 3 –       
 

 
 

Кл  

 
 

етод 

 
 

Оп е 

п 

о е о о 
о ект  

 
т п п е о о 
о ект  

 
 

 
Generator 

 
    init   

И л  
 о ект  

 
- 

 
- 

 
 
 
 

search 

еку  
о од  
о т ле е 
келет  

о ул 

 
 

Ко те  т ок , 
ко е  о ект 

ло  

 
 
 
 

т ок  
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Око е т л  3 
 

 

 
Кл  

 

 
етод 

 

 
Оп е 

п 
о е о о 

о ект  

 
т п п е о о 
о ект  

  

 

 

 

findLine 

о к л  
  

ко к ет о  
оде 

о ект  

 

 

 

 

Л  ло  

 

 

 

Ко те о ект ло , 
 по т т ок  

 

 

 

findObjByEndOfLine 

о к о кт  
 о т о  

ко е л  

 

 

 

 

О ект ло  

 

 

 

Л ло  

 

 

 

getPorts 

о к 
о екто  

кл  по т  
е е 

 

 

 

 о екто  

 

 

 

- 

 

 

getQuestPorts 

е е  

оп о  по то  
од  

 

 

 т ок 

 

 

- 

 

 

 

 

 

getResult 

О о о  
етод, 

е е у  
код  ке C 

 келето  

у к  

Ко те   
о  т ок, 

оот ет т у  
е е о о у 

коду дл  к до о 

лок  

 

 

 

 

 

- 

 

 

 

4.5    IDE 
 
 
 

 ,   ,   

  .  ,    

    : 

    

   

  

   

  
 

       20. 
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 20 –    
 

,        PyQt, –  

  QtDesigner    .   

 – QgraphicsView       

 , TreeWidget     Label   

 . 
 

 
 21 –   
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 ,  .ui   python  PyQt  

  .py,    .    

     app.py.    

     python app.py     

PyCharm. 
 

 
 22 –    

 
,        

    .      

       . 
 

 23 –      
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,        . 

        TreeWidget,   

     . 

   click   TreeWidget,   

  . 
 

 24 –      
 

       

       .     

   ,       

    ,    

       

QGraphicssScene.addItem(QGraphicsItem),     

    QGraphicsItem.setPos(QPointF). 
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 25 –      
 

  IDE      

.   ,      

   ,     

.        setPos(). 

,        

  QGraphicsScene.itemAt(QPointF, QTransform). 
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 26 –   
 

      

.  QGraphicsView      

 .     

     ‘Ctrl’   . 



45  

 
 

 27 –   
 

         

          : 

, ,   .   -    

    ,    -  

–   ‘Shift’.        

 ‘ ’. 
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 28 –    
 

 ,     ,  

    ,  -   . 

       

   . ,     ,  

  ,     .  

   ,     

       ,   

   . 



47  

 
 

 29 –  /  
 
 

 
 30 –  «  » 

 
 

 
 31 –  «  » 
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 32 –  « » 
 
 

 
 33 –  « » 

 
    -    . 

        . 

,    ,       

 (         

,      ). 
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 34 –  -  
 

        

    ,    

    .    

 :     

    ‘Ctrl’. ,   , 

    ‘Del’    

 
 

 
 35 –    
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 36 –    
 

   –  .   

   ,   .     

        [{ 1. , 

2. ,  ,  }, …]. 
 

 
 

 37 –   
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    ,  , 

  .      ( . 38  39), 

      .    

    ,     

 ( . 40)      . 

       

 ( . 41),     ,   .  

« »        

       «  r/w» ( . 

42). 

 
 
 
 
 

 
 

 38 –     
 

 39 –    
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 40 –     
 

 41 –      
 

 

 

 42 –    
 

        .  

    2 : «LQFP48»  «TFBGA64».  

   ,   ,   

     . 
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 43 –   «LQFP48» 
 

 
 44 –   «TFBGA64» 
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 45 –   
 

,        ,  

     ,      

 . 
 

 46 –   
 

 47 –   
 

       .  

        

     . 
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 48 –   
 

 
4.6    

 
         

   .      

  ,       

  .        

 Qt,           

.      

,     4. 

 

 
 4 –      

 
Кл  пол  е  е  Оп е пол  

 
‘global' 

‘objects', 'ports', 'net', 
'constants', ‘var’, 

‘globVar’ 

   
   ( , 
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  4 
 

Кл  пол  е  е  Оп е пол  

 
 
 

‘type' 

‘net: - ; ports: 
DO_port, DI_port, 

PO_cansend, 
PI_candump; objects: 

OR, AND, XOR, 
NAND  . .; 

constants: INT, FLT, 
STR  . . 

 
 

   
  

( ,    
 " ") 

 
‘val' 

  .   - 
 ,   - 

  

‘pos' QPointF() 
   

  
‘ports     

‘Id’    
 

net 

‘item1’  ,    
" "   

‘item2’  ,    
" "   

‘port1’    " " 
 

‘port2’    " " 
 

 
 

        

 (dict),     Json    

,    .       

   ,      

  ,    setVal  setId  

 id    ,      

. 

       

   Json.        

    ,      

   .     
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      - , 

 CAN     , 

     .  

    . 

       , 

       .  

         CAN Send. 

        

  .      ,   

 CAN Dump. -      49. 
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 49 –      

  

       

: 

1.   – ,  –    

2.   – CAN Send,  –    

3.   – ,  – CAN Dump 
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4.   – CAN Send,  – CAN Dump 
 

    - ,  

 -   -      

.        

  . 

  /*?candump*/     . 

         

-  .  – /*?inports*/     

      .    

  [/*?GPIOA_CRH*/, /*?GPIOA_CRL*/, /*?GPIOB_CRH*/, 

/*?GPIOB_CRL*/, /*?GPIOC_CRH*/, /*?GPIOC_CRL*/].   /*?functions*/ 

   ,     

      . 

  /*?sends*/        

CAN. 

      IDE   

.      X,      

    . 

 

 
 5 –    UI   

 
 

Фу к о л  
лок  UI 

 
оот ет у  у к   

ло е 

 
Оп е 

у к  

 
од е 

п ет  

п 
д  

 

оде 

И AND 
Ло е к  
опе  И 

 
 
 
 

(bool a, ...) 

 
 
 
 

bool 

ИЛИ OR 
Ло е к  

опе  ИЛИ 

ИЛИ- Е NOR 
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И- Е NAND 
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  5 
 

 
Фу к о л  

лок  UI 

 
оот ет у  у к   

ло е 

 
Оп е 

у к  

 
од е 

п ет  

п 
д  

 

оде 

Е NOT 
Ло е к  

опе  Е 

  

XOR XOR 
Ло е к  

опе  XOR 

у  SUM 
ет е кое 

ло е е 

 
 
 
 
 
 
 
 
 

int a, …  
float a, …  

 
 
 
 
 
 
 
 
 

int 

float 

о т  DIFF 
ет е к  

о т  

о еде е MULT 
ет е кое 

п о еде е 

т ое DIV 
ет е кое 
т ое 

О т ток от 
деле  

 
MOD 

О т ток от 
деле  д у  

ел 

Ок у ле е к 
л е у 

ROUND Ок у ле е л  

Ок у ле е к 
е е у 

FLOOR 
Ок у ле е л  

к е е у 

Ок у ле е к 
ол е у 

CEIL 
Ок у ле е л  

к ол е у 

ол е BIGGER  
 

е е д у  
ел 

 
int a, …  

float a, …  
bool a, …  

 
 

bool 

ол е- о EQBIGGER 

е е LESS 

е е- о EQLESS 

о EQ 

 
Can Send 

 
CAN_Send_Test 

Отп к  
оо е  по 

е CAN 

 
(string text) 

 
- 

 
 
 

Can Dump 

 
 
 

USB_LP_CAN1_RX0_IRQHandler 

О от к 
п е  от 

ко т олле  CAN. 
т ет п  

п е е 

оо е , 
оот ет т у е о 

л т у 

 
 
 

- 

 
 
 

- 

 
Е л  

 
IF 

 
ул т плек о  

(<any> a, 

bool b, 

<any> c 

 
<any> 
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 53 –    
 
 

 54 –   /*?functions*/  /*?cansend*/ 
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 57 –    



66  

 

 
 

 58 –   
 

    56,       

,         CAN Dump.  57 

,     PB3, PB5  PB7  ,  

 PB9 –  .   58-      PB9  

/   PB3, PB5, PB7     

  .      

 ,     CAN Send     

.   . 

      

           

.    .      

. 



67  

 

 
 

 59 –   №1     

 
 
 

 60 –      
 

    59,  D     

 453.   60   ,  ,   

   int C,     

    ,     



68  

 ,   int D    

 C,  453. 

     .  

    CAN-      

. 
 

 
 

 61 –   №2 



69  

 
 

 62 –    
 

 
 63 –    



70  

 
 

 64 –   
 

    63,  PB7   ,  

  . ,      64. 

 2  –    bool LED  int Count, 

       . 

,       temp  

0  Count+1     Count -  255. , 

    Count,   

 . ,    LED  

   PB7.      “on”  “off” 

 CAN- ,     . 

        

 .         

.     X. 



71  

 
 

 65 –    
 
 
 

5.3    
 
 
 

   ,  IDE  

          

       . 

,    ,  

. 

 
 

6     
 
 

 PyQt       

   CAN- .     

       . 

      

    ,  1   ( ), 

,    ,                         .   



72  

     CAN    , 

  .      

 C.       

        . 

       

      . 



73  

   

1. CAN  (Control Area Network) [  ]. –  

: 

http://lib.ssga.ru/fulltext/UMK/ /200501_ _pdf/8%20- 

%20 - 

. %20(6%20 )/ %203/ / %20CA 

N.pdf. –  : 20.12.2019. 

2. CannyLab [  ]: CannyLab –   

 –  : 

https://wiki.canny.ru/index.php?title=CannyLab . –  : 

10.12.2019. 

3.     № 269:   

  CAN II [  ]. –  : 

https://help4auto.com/download/ssp/269_Obmen%20dannymi%20posredstv 

om%20shiny%20CAN%20II.PDF. –  : 20.12.2019. 

4.  8051, PIC, AVR  ARM    

[  ]. –  : http://digitrode.ru/computing- 

devices/mcu_cpu/1253-mikrokontrollery-8051-pic-avr-i-arm-otlichiya-i- 

osobennosti.html. –  : 10.01.2020. 

5. Microcontrollers - STM32 Arm Cortex MCUs - STMicroelectronics 

[  ]. –  : 

https://www.st.com/en/microcontrollers-microprocessors/stm32-32-bit-arm- 

cortex-mcus.html. –  : 20.02.2020. 

6. Qt for Python - Qt for Python [  ]. –  : 

https://doc.qt.io/qtforpython/. –  : 20.02.2020. 

7.  4.2–07–2014   .    

,      

. – . 30.12.2013. – 60 . 

http://lib.ssga.ru/fulltext/UMK/%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/200501_%D0%A3%D0%9C%D0%9A_pdf/8%20-
http://lib.ssga.ru/fulltext/UMK/%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/200501_%D0%A3%D0%9C%D0%9A_pdf/8%20-
http://digitrode.ru/computing-
http://www.st.com/en/microcontrollers-microprocessors/stm32-32-bit-arm-


74  

  
 
 

 1 –     codeGenerator.py 
 

1. 
2. 
3. 

4. 
5. 
6. 

7. 
8. 
9. 

10. 
11. 
12. 

13. 
14. 
15. 

16. 
17. 
18. 

19. 
20. 
21. 

22. 
23. 
24. 

25. 
26. 
27. 

28. 
29. 
30. 

31. 
32. 
33. 

34. 
35. 

36. 

37. 
38. 
39. 

40. 
41. 
42. 

43. 
44. 
45. 

46. 
47. 
48. 

49. 
50. 

import copy 
import json 

 
class Generator(object): 

def init (self): 

self.globDict = { 

'and': 'AND', 

'nand': 'NAND', 
'or': 'OR', 

'not': 'NOT', 
'nor': 'NOR', 

 
'CEIL': 'CEIL', 
'TRUNK': 'TRUNK', 
'ROUND': 'ROUND', 

'SUM': 'SUM', 
'DIF': 'DIF', 
'DIV': 'DIV', 

'MULT': 'MULT', 
'MOD': 'MOD', 
'BIGGER': 'BIGGER', 

'LESS': 'LESS', 
'EQ': 'EQ', 
'EQLESS': 'EQLESS', 
'IF': 'IF', 
'EQBIGGER': 'EQBIGGER' 

} 

 
def search(self, str_, func, found, name): 

found = found 

count = 0 
if func['global'] == 'objects': 

tempstr = self.globDict[func['type']] + '(' 
count = 0 

for i in range(1, 6): 
n_line = self.findLine(func, 

func['ports']['in_' + str(i)]['name']) 

if n_line['line'] != None: 
n_func = 

self.findObjByEndOfLine(n_line) 
if n_func != None: 

temp = self.search(tempstr, 

n_func, found, name) 
tempstr += temp[1] 
found, name = temp[2], temp[3] 

else: 
tempstr += ', ' 

count += 1 

tempstr += "null" + '), ' 
else: 
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51. 
52. 
53. 
54. 

55. 
56. 
57. 

58. 
59. 
60. 

61. 
62. 
63. 

64. 
65. 
66. 

67. 
68. 
69. 

70. 
71. 
72. 

73. 
74. 
75. 

76. 
77. 
78. 

79. 
80. 
81. 

82. 
83. 
84. 

85. 
86. 
87. 

88. 
89. 
90. 

91. 

92. 
93. 

94. 
95. 
96. 

97. 
98. 
99. 

100. 
101. 
102. 

103. 
104. 

105. 
106. 

val = func['val'] 
if func['type'] == 'chr_const': 

val = "'" + val[0] + "'" 

tempstr = str(val) + ', ' 
if func['type'] == 'PI_candump': 

found = True 

name = func['val'] 

str_ += tempstr 

return str_, tempstr, found, name 

 
def findLine(self, obj, port): 

for i in self.json_: 

if i['global'] == 'net': 
if obj['id'] == i['item1'] and 

obj['ports'][port]['name'] == i['port1']: 

return {'line': i, 'end': 'left'} 
elif obj['id'] == i['item2'] and 

obj['ports'][port]['name'] == i['port2']: 
return {'line': i, 'end': 'right'} 

return {'line': None, 'end': None} 
 

def findObjByEndOfLine(self, line_with_end): 

for i in self.json_: 
if i['global'] == 'objects' or i['global'] == 

'ports' or i['global'] == 'constants' \ 

or i['global'] == 'var': 
if line_with_end['end'] == 'left' and 

line_with_end['line']['item2'] == i['id']: 

return i 
elif line_with_end['end'] == 'right' and 

line_with_end['line']['item1'] == i['id']: 

return i 
return None 

 
def getPorts(self): 

ports = { 

'BH': ['0', '0', '0', '0', '0', '0', '0', 

'0'], 
'BL': ['0', '0', '0', '0', '0', '0', '0', 

'0'], 

'CH': ['0', '0', '0', '0', '0', '0', '0', 

'0'], 
'CL': ['0', '0', '0', '0', '0', '0', '0', 

'0'], 
'AH': ['0', '0', '0', '0', '0', '0', '0', 

'0'], 

'AL': ['0', '0', '0', '0', '0', '0', '0', 
'0'] 

} 

for i in self.json_: 
if i['global'] == 'ports' and i['type'][-4:] 

== 'port': 

temp = '0' 
if i['type'] == 'DO_port': 

temp = '3' 
elif i['type'] == 'DI_port': 
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107. 
108. 
109. 
110. 

111. 
112. 
113. 

114. 
115. 
116. 

117. 
118. 
119. 

120. 
121. 
122. 

123. 
124. 
125. 

126. 
127. 
128. 

129. 
130. 
131. 

132. 
133. 
134. 

135. 
136. 
137. 

138. 
139. 
140. 

141. 
142. 
143. 

144. 
145. 
146. 

147. 

148. 
149. 

150. 
151. 
152. 

153. 
154. 
155. 

156. 
157. 
158. 

159. 
160. 

161. 
162. 

temp = '2' 
let = i['val'][1] 
ind = int(i['val'][2:]) 
if ind > 7: 

let += 'H' 
else: 

let += 'L' 
ind = ind % 8 

ports[let][7 - ind] = temp 
return ports 

 
def getQuestPorts(self): 

ports = [] 
for i in self.json_: 

try: 

if i['type'][1:] == 'I_port' and 

i['global'] == 'ports': 
ports.append(i['val'] + ' = (GPIO' + 

i['val'][1] + '->IDR & GPIO_IDR_IDR' + i['val'][2:] + 

')') 

ports.append('') 

except KeyError: 
pass 

return ports 
 

def getResult(self, str_): 
self.json_ = json.loads(str_) 

out_ports = [] 
strings = [] 

sends = [] 
dumps = [] 
globalVars = {} 

for i in self.json_: 

try: 

if i['global'] == 'globvar': 
globalVars[i['name']] = i['type'] 

print(globalVars) 
except KeyError: 

pass 

for i in self.json_: 

try: 

if (i['type'][1] == 'O' and i['global'] 
== 'ports') \ 

or (i['rw'] == 1 and i['global'] 
== 'var'): 

out_ports.append(i) 
except KeyError: 

pass 
if len(out_ports) == 0: 

return {'mes': '  .  
 ', 'dat': ''} 
for i in out_ports: 

line = self.findLine(i, 'in') 
if line['line'] is None: 

return {'mes': '  .  
      ', 'dat': ''} 
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163. 
164. 
165. 
166. 

167. 
168. 
169. 

170. 
171. 
172. 

173. 
174. 
175. 

176. 
177. 
178. 

179. 
180. 
181. 

182. 
183. 
184. 

185. 
186. 
187. 

188. 
189. 
190. 

191. 
192. 
193. 

194. 
195. 
196. 

197. 
198. 
199. 

200. 
201. 
202. 

203. 

204. 
205. 

206. 
207. 
208. 

209. 
210. 
211. 

212. 
213. 
214. 

215. 
216. 

217. 
218. 

func = self.findObjByEndOfLine(line) 
if func is None: 

return {'mes': '  .  
      ', 'dat': ''} 

 
string = self.search('?' + ' = ', func, False, 

'') 
 

if (string[2]): 

dumps.append(' 

string txt_data = Encoding.ASCII.GetBytes("' + 
string[3] + '");') 

dumps.append(' 

uint16 *TxtData') 
dumps.append(' 

TxtData = new uint16[8]') 

dumps.append(' 
TxtData[0] = txt_data % 256;') 

dumps.append(' 

txt_data = txt_data >> 8;') 

dumps.append(' 

TxtData[1] = txt_data % 256;') 
dumps.append(' 

txt_data = txt_data >> 8;') 

dumps.append(' 
TxtData[2] = txt_data % 256;') 

dumps.append(' 

txt_data = txt_data >> 8;') 
dumps.append(' 

TxtData[3] = txt_data % 256;') 

dumps.append(' 

txt_data = txt_data >> 8;') 
dumps.append(' 

TxtData[4] = txt_data % 256;') 
dumps.append(' 

txt_data = txt_data >> 8;') 

dumps.append(' 

TxtData[5] = txt_data % 256;') 
dumps.append(' 

txt_data = txt_data >> 8;') 

dumps.append(' 
TxtData[6] = txt_data % 256;') 

dumps.append(' 
txt_data = txt_data >> 8;') 

dumps.append(' 
TxtData[7] = txt_data % 256;') 

dumps.append(' 
txt_data = txt_data >> 8;') 

dumps.append(' 

if TxtData == RxMessage.Data') 
dumps.append(' 

{') 

if i['type'][-4:] == 'port': 
temp = string[0][:- 

2].replace(string[3], 'true') 
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219. 
220. 
221. 
222. 

223. 
224. 
225. 

226. 
227. 
228. 

229. 
230. 
231. 

232. 
233. 
234. 

235. 
236. 
237. 

238. 
239. 
240. 

241. 
242. 
243. 

244. 
245. 
246. 

247. 
248. 
249. 

250. 
251. 
252. 

253. 
254. 
255. 

256. 
257. 
258. 

259. 

260. 
261. 

262. 
263. 
264. 

265. 
266. 
267. 

268. 
269. 
270. 

271. 
272. 

273. 
274. 

temp = temp.replace('?', 'out_port_' 
+ i['id']) 

dumps.append(' ' + temp + ';') 
portname = i['val'][1] 
portnum = i['val'][2:] 
dumps.append(' 

out_port_' + i[ 
'val'] + ' & GPIO' + portname + 

'->BSRR=GPIO_BSRR_BS' + portnum + '; //  ') 

dumps.append(' 

!out_port_' + i[ 
'val'] + ' & GPIO' + portname + 

'->BSRR=GPIO_BSRR_BR' + portnum + '; //  ') 
elif i['global'] == 'var': 

print('globvar') 

temp = string[0][:- 
2].replace(string[3], 'true') 

type = i['type'] + ' ' 

try: 
globalVars[i['val']] 
type = '' 

except KeyError: 
pass 

temp = temp.replace('?', type + 
i['val']) 

dumps.append(' ' + temp + ';') 
else: 

print('else') 
temp = string[0][:- 

2].replace(string[3], 'true') 

temp = temp.replace('?', 'out_port_' 

+ i['id']) 
dumps.append('        

' + temp + ';') 

dumps.append(' 
CAN_Send_Test(' + 'out_port_' + i['id'] + 

');') 
dumps.append(' }') 

else: 

if i['type'][-4:] == 'port': 

srch = self.search('bool out_port_' 
+ i['val'] + ' = ', func, False, '') 

string = srch[0] 
portname = i['val'][1] 

portnum = i['val'][2:] 

 
strings.append({'str': string[:-2] + 

';\n' + 
' 

out_port_' + i[ 
'val'] + 

' & GPIO' + portname + '->BSRR=GPIO_BSRR_BS' + 

portnum + '; 
//   \n' + 

' 
!out_port_' + i[ 
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275. 
276. 
277. 
278. 

279. 
280. 
281. 

282. 
283. 
284. 

285. 
286. 
287. 

288. 
289. 
290. 

291. 
292. 
293. 

294. 
295. 
296. 

297. 
298. 
299. 

300. 
301. 
302. 

303. 
304. 
305. 

306. 
307. 
308. 

309. 
310. 
311. 

312. 
313. 
314. 

315. 

316. 
317. 

318. 
319. 
320. 

321. 
322. 
323. 

324. 
325. 
326. 

327. 
328. 
329. 

'val'] + 
' & GPIO' + portname + '->BSRR=GPIO_BSRR_BR' + 

portnum + '; 
//   \n', 

'com': 'port ' + 
srch[1]}) 

elif i['global'] == 'var': 

type = i['type'] + ' ' 
try: 

globalVars[i['val']] 

type = '' 
except KeyError: 

pass 
srch = self.search(type + i['val'] + 

' = ', func, False, '') 

string = srch[0] 
strings.append({'str': string[:-2] + 

';', 'com': i['val'] + ' ' + srch[1]}) 
else: 

srch = self.search('out_port_' + 
i['id'] + ' = ', func, False, '') 

string = srch[0] 

sends.append(string[:-2] + ';') 
sends.append('CAN_Send_Test(' + 

'out_port_' + i['id'] + ');') 

 
print(strings) 
i = len(strings) 

k = i 

i = i*i 

 
while i > 0: 

for j in range(i % k, k): 
l = strings[j]['com'].split(' ') 

r, l = l[1][:-1], l[0] 
if r == strings[i % k]['com'].split(' 

')[0]: 

t = copy.deepcopy(strings[i % k]) 
strings[i % k] = 

copy.deepcopy(strings[j]) 

strings[j] = t 
print('swap:', strings[i % k], 

strings[j]) 

print('after swap:', strings) 
break 

i-=1 
strings.reverse() 

 
 

print(strings) 

 
for i in range(0, k): 

strings[i] = strings[i]['str'] 
 

return strings, sends, dumps 



80  

  
 

 –      
 

1. 
2. 

3. 
4. 
5. 

6. 
7. 
8. 

9. 
10. 
11. 

12. 
13. 
14. 

15. 
16. 
17. 

18. 
19. 
20. 

21. 
22. 
23. 

24. 
25. 
26. 

27. 
28. 
29. 

30. 
31. 
32. 

33. 
34. 
35. 

36. 
37. 
38. 

39. 
40. 
41. 

42. 
43. 
44. 

45. 
46. 
47. 

48. 
49. 

#include Math 
/********************************************************* 

********************* 
  CAN 

********************************************************** 

********************/ 
#define CAN _ReMap // ,    
 

 
#ifndef CAN1_ReMap 

#define CAN1_GPIO_PORT GPIOA 

#define CAN1_RX_SOURCE GPIO_Pin_11 

// RX-  
#define CAN1_TX_SOURCE GPIO_Pin_12 

// TX-  
#define CAN1_Periph RCC_APB2Periph_GPIOA 

//   

#else 
#define CAN1_GPIO_PORT GPIOB 
#define CAN1_RX_SOURCE GPIO_Pin_8 

// RX-  
#define CAN1_TX_SOURCE GPIO_Pin_9 

// TX-  

#define CAN1_Periph RCC_APB2Periph_GPIOB 
//   

#endif 
 
 
 

GPIO_InitTypeDef GPIO_InitStructure; 
// CAN GPIOs configuration 
RCC_APB2PeriphClockCmd(RCC_APB2Periph_AFIO, ENABLE); 

//   AFIO 
RCC_APB2PeriphClockCmd(CAN1_Periph, ENABLE); 

//    

 
RCC_APB1PeriphClockCmd(RCC_APB1Periph_CAN1, ENABLE); 

//   CAN-  
 

//  CAN RX pin 
GPIO_InitStructure.GPIO_Pin = CAN1_RX_SOURCE; 

GPIO_InitStructure.GPIO_Mode = GPIO_Mode_IPU; 
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz; 
GPIO_Init(CAN1_GPIO_PORT, &GPIO_InitStructure); 

 
//  CAN TX pin 
GPIO_InitStructure.GPIO_Pin = CAN1_TX_SOURCE; 

GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AF_PP; 
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz; 
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50. 
51. 
52. 
53. 

54. 
55. 
56. 

57. 
58. 
59. 

60. 
61. 
62. 

63. 
64. 
65. 

66. 
67. 
68. 

69. 
70. 
71. 

72. 
73. 
74. 

75. 
76. 
77. 

78. 
79. 
80. 

81. 
82. 
83. 

84. 
85. 
86. 

87. 
88. 
89. 

90. 

91. 
92. 

93. 
94. 
95. 

96. 
97. 
98. 

99. 
100. 
101. 

102. 
103. 
104. 
105. 

GPIO_Init(CAN1_GPIO_PORT, &GPIO_InitStructure); 
 

#ifdef CAN1_ReMap 
GPIO_PinRemapConfig(GPIO_Remap1_CAN1, ENABLE); 

//  Can1  PB8, PB9 
#endif 

 
//   
CAN_InitTypeDef CAN_InitStructure; 

 
CAN_DeInit(CAN1); 
CAN_StructInit(&CAN_InitStructure); 

 
// CAN cell init 

CAN_InitStructure.CAN_TTCM = DISABLE; 

CAN_InitStructure.CAN_ABOM = ENABLE; 
CAN_InitStructure.CAN_AWUM = ENABLE; 

CAN_InitStructure.CAN_NART = DISABLE; 
CAN_InitStructure.CAN_RFLM = DISABLE; 
CAN_InitStructure.CAN_TXFP = ENABLE; 

CAN_InitStructure.CAN_Mode = CAN_Mode_Normal; 
CAN_InitStructure.CAN_SJW = CAN_SJW_1tq; 
CAN_InitStructure.CAN_BS1 = CAN_BS1_13tq; 

CAN_InitStructure.CAN_BS2 = CAN_BS2_2tq; 
CAN_InitStructure.CAN_Prescaler = 50; 
CAN_Init(CAN1, &CAN_InitStructure); 

 
// CAN filter init 
CAN_FilterInitTypeDef CAN_FilterInitStructure; 

CAN_FilterInitStructure.CAN_FilterNumber = 1; 
CAN_FilterInitStructure.CAN_FilterMode = 

CAN_FilterMode_IdMask; 
CAN_FilterInitStructure.CAN_FilterScale = 

CAN_FilterScale_32bit; 
CAN_FilterInitStructure.CAN_FilterIdHigh = 0x0000; 

CAN_FilterInitStructure.CAN_FilterIdLow = 0x0000; 
CAN_FilterInitStructure.CAN_FilterMaskIdHigh = 0x0000; 
CAN_FilterInitStructure.CAN_FilterMaskIdLow = 0x0000; 

CAN_FilterInitStructure.CAN_FilterFIFOAssignment = 
CAN_FIFO0; 

CAN_FilterInitStructure.CAN_FilterActivation = ENABLE; 
CAN_FilterInit(&CAN_FilterInitStructure); 

 
// CAN FIFO0 message pending interrupt enable 
CAN_ITConfig(CAN1, CAN_IT_FMP0, ENABLE); 

 
// NVIC Configuration 
// Enable CAN1 RX0 interrupt IRQ channel 
NVIC_InitTypeDef NVIC_InitStructure; 

NVIC_InitStructure.NVIC_IRQChannel = USB_LP_CAN1_RX0_IRQn; 
NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 0; 

NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0; 
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE; 

NVIC_Init(&NVIC_InitStructure); 

 
void USB_LP_CAN1_RX0_IRQHandler(void) 
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{ 
CanRxMsg RxMessage; 

 
//    
RxMessage.DLC = 0x00; 
RxMessage.ExtId =  0x00; 

RxMessage.FMI = 0x00; 
RxMessage.IDE = 0x00; 
RxMessage.RTR = 0x00; 

RxMessage.StdId =  0x00; 
RxMessage.Data [0] = 0x00; 
RxMessage.Data [1] = 0x00; 

RxMessage.Data [2] = 0x00; 
RxMessage.Data [3] = 0x00; 
RxMessage.Data [4] = 0x00; 

RxMessage.Data [5] = 0x00; 
RxMessage.Data [6] = 0x00; 
RxMessage.Data [7] = 0x00; 

 
if (CAN_GetITStatus(CAN1, CAN_IT_FMP0) != RESET) 

//    
{ 

CAN_Receive(CAN1, CAN_FIFO0, &RxMessage); 

 
//     

if (RxMessage.IDE == CAN_Id_Standard) { 
if (RxMessage.StdId == CAN_CMD_Test_Send) 

{ //     

CAN_Send_Ok(); 
/*?candump*/ 

} 

if (RxMessage.StdId == CAN_CMD_Test_Ok) { 
//     

 
} 

} 
} 

} 
 

void initPort(void){ 

RCC->APB ENR |= 0x000000 0; //   

 
 

GPIOA->CRH = 0x/*?GPIOA_CRH*/; //   AH 
GPIOA->CRL = 0x/*?GPIOA_CRL*/; //   AL 

 
GPIOB->CRH = 0x/*?GPIOB_CRH*/; //   BH 
GPIOB->CRL = 0x/*?GPIOB_CRL*/; //   BL 

 
GPIOC->CRH = 0x/*?GPIOC_CRH*/; //   CH 
GPIOC->CRL = 0x/*?GPIOC_CRL*/; //   CL 

} 
 

void CAN_Send_Test(string text) 

{ 
if (text.length() > 0) 
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{ 
CanTxMsg TxMessage; 
TxMessage.StdId = CAN_CMD_Test_Send; 

// К   
 

TxMessage.ExtId = 0x00; 

//      
 

TxMessage.IDE = CAN_Id_Standard; 

//   

TxMessage.RTR = CAN_RTR_DATA; 
//   

TxMessage.DLC = 3; 

//     -    
txt_data = Encoding.ASCII.GetBytes(text); 

TxMessage.Data[0] = txt_data % 256; 

// Б   №  
txt_data = txt_data >> 8; 

TxMessage.Data[1] = txt_data % 256; 

// Б   №  
txt_data = txt_data >> 8; 

TxMessage.Data[2] = txt_data % 256; 
// Б   №  

 
CAN_Transmit(CAN1, &TxMessage); 

} 
} 

 
bool AND(bool a, ...) 
{ 

for (bool *ptr = &a; *ptr!=null; ptr++){ 

if *ptr == false 

return false; 
} 

return true; 
} 

 
bool OR(bool a, ...) 
{ 

for (bool *ptr = &a; *ptr!=null; ptr++){ 

if *ptr == true 

return true; 
} 

return false; 
} 

 
 

bool NAND(bool a, ...) 

{ 
for (bool *ptr = &a; *ptr!=null; ptr++){ 

if *ptr == true 

return false; 

} 
return true; 

} 
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bool NOR(bool a, ...) 
{ 

for (bool *ptr = &a; *ptr!=null; ptr++){ 
if *ptr == false 

return true; 
} 
return false; 

} 
 

bool XOR(bool a, ...) 

{ 
bool result = false; 
for (bool *ptr = &a; *ptr!=null; ptr++){ 

if *ptr == true 

result = !result; 
} 

return result; 
} 

 
bool NOT(bool a, ...) 
{ 

int *ptr = &a; 
return !(*ptr); 

} 

 
float SUM(float a, ...) 
{ 

float result = 0; 

for (float *ptr = &a; *ptr!=null; ptr++){ 
result += *ptr; 

} 

return result; 
} 

 
float DIFF(float a, ...) 
{ 

float result = a; 
float *ptr = &a; 

ptr++; 
result -= *ptr; 

return result; 

} 

 
float DIV(float a, ...) 
{ 

float result = a; 

float *ptr = &a; 
ptr++; 

result /= *ptr; 
return result; 

} 
 

float MULT(float a, ...) 
{ 

float result = a; 

float *ptr = &a; 
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ptr++; 
result *= *ptr; 
return result; 

} 
 

int MOD(float a, ...) 

{ 

float result = a; 
float *ptr = &a; 
ptr++; 
result = result % *ptr; 
return result; 

} 
 

bool BIGGER(float a, ...) 

{ 

float result = a; 
float *ptr = &a; 
ptr++; 

return result > *prt; 
} 

 
bool BIGGER(bool a, ...) 
{ 

bool result = a; 
bool *ptr = &a; 
ptr++; 

return (result & !*ptr); 

} 
 

bool LESS(float a, ...) 

{ 
float result = a; 

float *ptr = &a; 

ptr++; 

return result < *prt; 
} 

 
bool LESS(bool a, ...) 

{ 

bool result = a; 

bool *ptr = &a; 
ptr++; 

return (!result & *ptr); 
} 

 
bool EQLESS(float a, ...) 
{ 

float result = a; 
float *ptr = &a; 
ptr++; 

return result <= *prt; 
} 

 
bool EQLESS(bool a, ...) 
{ 
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bool result = a; 
bool *ptr = &a; 
ptr++; 

return !result; 
} 

 
bool EQ(float a, ...) 

{ 
float result = a; 
float *ptr = &a; 

ptr++; 
return result == *prt; 

} 

 
bool EQ(bool a, ...) 

{ 
bool result = a; 

bool *ptr = &a; 
ptr++; 

return (result & *ptr); 
} 

 
bool EQBIGGER(float a, ...) 
{ 

float result = a; 
float *ptr = &a; 

ptr++; 
return result >= *prt; 

} 
 

bool EQBIGGER(bool a, ...) 

{ 
bool result = a; 

bool *ptr = &a; 

ptr++; 

return result; 
} 

 
int ROUND(float a, ...) 

{ 

float result = a; 
return int(round(result)); 

} 

int CEIL(float a, ...) 
{ 

float result = a; 

return int(ceil(result)); 
} 
int TRUNC(float a, ...) 

{ 
float result = a; 
return int(floor(result)); 

} 
 

float IF(float a, bool b, float c, int o) 
{ 
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if (b) 
return a; 

else 
return c; 

} 

 
int IF(int a, bool b, int c, int o) 

{ 
if (b) 

return a; 

else 
return c; 

} 
 

string IF(string a, bool b, string c, int o) 

{ 

if (b) 
return a; 

else 

return c; 
} 

 
char IF(char a, bool b, char c, int o) 
{ 

if (b) 

return a; 
else 

return c; 
} 

 
bool IF(bool a, bool b, bool c, int o) 

{ 
if (b) 

return a; 

else 
return b; 

} 

/*?global*/ 

void main() 

{ 
initPort(); 

 
while(1){ 

//   
/*?inports*/ 

 
//    

/*?functions*/ 

 
//   

/*?sends*/ 
} 

} 
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