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Abstract. Information models for formalizing the structure of the developed 

system and I-OR tree are constructed. These models are used in the process of 
applying morphological synthesis. The developed models are based on the theory of 
graphs, which makes it possible to apply them to the structural schemes of systems of 
any nature. In addition, information support has been developed on the basis of the use 
of the MongoDB database management system for the structural synthesis of 
automation system. The results of structural synthesis of devices based on 
microcontrollers are presented. 
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: 

{[ _ ]:[ _ ]:{[ 1],[ 2],[
3]}, : [ _ ] –     (   -   ); 
[ _ ] –        

 ; [ 1], [ 2], [ 3] –   . 
root:&:{a,b,c} 
a:&:{a1,a2,a3} 
b:|:{b1,b2} 
a1:|:{Display} 
a2:|:{Power sources} 
a3:|:{Buttons} 
b1:|:{Servos} 
b2:|:{Steppers} 
c:|:{Boards} 
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 1.   "root"     ,  

   a. 
 2.        ,    

 1. 
 3.   1     "Displays". 
 4.    "Displays"       

        a. 
 5.      ,    

 a2    "Power sources". 
 6.        . 
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4.     
      -

     MongoDB [11],    , 
   ’   ,      .  

        
 : Boards (  ), Buttons ( ), DC’s (   
), Displays ( ), Lights ( ), Power sources (  
), Sensors ( ), Servos ( - ), Shields (  ), 

Sounds (  ), Steppers (  ).    
          

 Java. 
      . 

  Boards:  
Name; Microcontroller; Operating Voltage (V); Input Voltage (recommended) 

(V); Input Voltage (limits) (V); Digital I/O Pins; PWM output; Analog Input Pins; 
DC Current per I/O Pin (mA); DC Current for 3.3V Pin (mA); Flash Memory (kb); 
SRAM (kb); EEPROM (kb); Clock Speed (MHz); Linux microprocessor; Ethernet; 
WiFi; USB Type-A; Card Reader (mm);Length (mm);Width (mm);Weight (g). 

  Buttons: Name; Type; Light Type; Light Color; Number 
of states. 

  DCs: Name; Type; Torque (Kg/cm); Speed; Operating 
voltage (V); Length (mm); Width (mm); Height (mm); Weight (g). 

  Displays: Name; Type; Screen size (Inch); Resolution 
(K); Number of Dots; Color; Operating voltage (V); Touchscreen. 

  Lights: Name; Type; Diameter (mm); Color; Operating 
voltage. 

  Power sources: Name; Type; Voltage (V); Portable; 
Capacity (mAh); Length (mm); Width (mm); Height (mm); Weight (g). 

  Sensors: Name; Type; Responds to; Analog or digital; 
Ambit; Operating voltage (V). 

  Servos: Name; Type; Torque (Kg/cm 5 V); Speed (sec/60 
5 V); Rotation Angle (degrees); Operating voltage (V); Length (mm); Width (mm); 
Height (mm); Weight (g). 

  Shields: Name; Operating voltage (V); Ethernet; 
Connection speed (Mbps); WiFi; USB Type-A; Card Reader; GSM (MHz); GPRS; 
Motor controller; CAN-BUS; Voice recognition. 

  Sounds: Name; Type; Diameter (mm); Operating voltage 
(V); Power (W); Impedance (Ohm). 

  Steppers: Name; Type; Stepper Motor; Step Angle 
(degrees); Operating voltage (V); Length (mm); Width (mm); Height (mm); Weight 
(g). 

         
MongoDB.     MongoDB   
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 MongoDB  Java. 
      MongoDB   ’  

 MongoClient   MongoDB  Java,    
           

’ .        ’   DB,  
    . 

MongoClient mongoClient = new MongoClient("localhost", 27017); 
DB db = mongoClient.getDB("mydb"). 
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