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ДОДАТОК А 

Код прошивки ESP-32 

 

Лістинг А.1 – Підключення бібліотек 
#include <WiFi.h> 
#include <WiFiClient.h> 
#include <WebServer.h> 

  #include <ESP32Servo.h> 

 

Лістинг А.2 – Константи та змінні. 
const char* ssid = "Chill out";      
const char* password = "nekit";   
const int sensorTemp1Pin = 36; 
const int sensorTemp2Pin = 39; 
const int sensorLight1Pin = 32; 
const int sensorLight2Pin = 33; 
const int sensorGas1Pin = 34; 
const int sensorGas2Pin = 35; 
const int buzzerPin = 27; 
bool buzzerState = false; 
const int led1Pin = 26; 
const int led2Pin = 25; 
int led1Brightness = 0; 
int led2Brightness = 0; 
const int servo1Pin = 12; 
const int servo2Pin = 14; 
bool servo1State = false; 
bool servo1PreviousState = false; 
bool servo2State = false; 
bool servo2PreviousState = false; 
Servo servo1; 
Servo servo2; 
const int pwn1Pin = 11; 
const int pwn1Pin = 10; 
bool cooler1State = false; 
bool cooler2State = false; 
WebServer server(80);  // Створення веб-сервера на порту 80 

 
Лістинг А.3 – Ініціалізація потрібних модулів 

 void setup() { 
  pinMode(buzzerPin, OUTPUT); 
  digitalWrite(buzzerPin, LOW);   
  delay(100);     
  servo1.attach(servo1Pin); 
  servo2.attach(servo2Pin); 
  Serial.begin(115200);   
  WiFiSetup(); 
  ledcSetup(0, 1000, 8);         
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  ledcAttachPin(buzzerPin, 0);  
} 

 
 Лістинг А.4 – Підключення до Wi-Fi 

void WiFiSetup() { 
  WiFi.begin(ssid, password); 
  while (WiFi.status() != WL_CONNECTED) { 
    delay(1000); 
    Serial.println("Connecting to WiFi..."); 
  } 
  Serial.println("Connected to WiFi"); 
  Serial.print("IP address: "); 
  Serial.println(WiFi.localIP()); 
  // Налаштування маршрутів веб-сервера 
  server.on("/getValue", HTTP_GET, GetValueFromSensors); 
  server.on("/setBuzzer", HTTP_POST, HandleBuzzer); 
  server.on("/setLed", HTTP_POST, HandleLED); 
  server.on("/setServo", HTTP_POST, HandleServo); 
  server.on("/setFan", HTTP_POST, HandleFan); 
  server.begin(); 
  Serial.println("HTTP server started"); 
} 

 
Лістинг А.5 – Функція loop() 

void loop() { 
  server.handleClient();   
  SetCurrentBuzzer(); 
  SetCurrentLed(); 
  SetCurrentServo(); 
  SetCurrentFan(); 
} 

 
Лістинг А.6 – Функція GetValueFromSensors() 

void GetValueFromSensors() { 
  float sensor1TempValue = (analogRead(sensorTemp1Pin) * (3.3 / 

4095.0)) * 100 * 1.65; 
  float sensor2TempValue = (analogRead(sensorTemp2Pin) * (3.3 / 

4095.0)) * 100 * 1.75; 
  int gas1Value = analogRead(sensorGas1Pin); 
  int gas2Value = analogRead(sensorGas2Pin); 
  String response = "Tem 1: " + String(sensor1TempValue) + " |" + 

"Tem 2: " + String(sensor2TempValue) + " |" + "Lux 1: " + 
String(analogRead(sensorLight1Pin)) + " |" + "Lux 2: " + 
String(analogRead(sensorLight2Pin)) + " |" + "Gas 1: " + 
String(gas1Value / 2) + " |" + "Gas 2: " + String(gas2Value / 2); 

  // Створення HTTP-відвовіді  
  server.send(200, "text/plain", response); 
} 

Лістинг А.7 – Обробка кінцевої точки пискавки. 
void HandleBuzzer() { 
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  if (!server.hasArg("plain")) { 
    server.send(400, "text/plain", "Missing body"); 
    return; 
  } 
  String body = server.arg("plain"); 
  if (body == "true") { 
    buzzerState = true; 
    server.send(200, "text/plain", "Buzzer ON"); 
  } else if (body == "false") { 
    buzzerState = false; 
    server.send(200, "text/plain", "Buzzer OFF"); 
  } else { 
    server.send(400, "text/plain", "Invalid argument"); 
  } 
} 

 
Лістинг А.8 – Обробка кінцевої точки світлодіода. 
void HandleLED() { 
  if (!server.hasArg("plain")) { 
    server.send(400, "text/plain", "Missing body"); 
    return; 
  } 
  String body = server.arg("plain"); 
  int underscoreIndex = body.indexOf('_'); 
  if (underscoreIndex == -1) { 
    server.send(400, "text/plain", "Invalid format. Expected 

value_room format."); 
    return; 
  } 
  String brightnessStr = body.substring(0, underscoreIndex); 
  String roomStr = body.substring(underscoreIndex + 1); 
  int brightness = brightnessStr.toInt(); 
  int room = roomStr.toInt(); 
  if (brightness < 0 || brightness > 255) { 
    server.send(400, "text/plain", "Invalid brightness value. Must 

be between 0 and 255."); 
    return; 
  } 
  if (room == 1) { 
    led1Brightness = brightness; 
    server.send(200, "text/plain", "LED 1 brightness set to " + 

String(brightness)); 
  } else if (room == 2) { 
    led2Brightness = brightness; 
    server.send(200, "text/plain", "LED 2 brightness set to " + 

String(brightness)); 
  } else { 
    server.send(400, "text/plain", "Invalid room number. Must be 1 

or 2."); 
  } 
} 
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Лістинг А.9 – Обробка кінцевої точки сервопривіда. 
void HandleServo() { 
  if (!server.hasArg("plain")) { 
    server.send(400, "text/plain", "Missing body"); 
    return; 
  } 
  String body = server.arg("plain"); 
  int underscoreIndex = body.indexOf('_'); 
  if (underscoreIndex == -1) { 
    server.send(400, "text/plain", "Invalid format. Expected 

value_room format."); 
    return; 
  } 
  String stateServo = body.substring(0, underscoreIndex); 
  String roomStr = body.substring(underscoreIndex + 1); 
  int room = roomStr.toInt(); 
  bool isON = (stateServo == "True"); 
  if (room == 1) { 
    servo1State = isON; 
    server.send(200, "text/plain", "Servo 1 " + String(servo1State 

? "ON" : "OFF"));  
  } else if (room == 2) { 
    servo2State = isON; 
    server.send(200, "text/plain", "Servo 2 " + String(servo2State 

? "ON" : "OFF")); 
  } else { 
    server.send(400, "text/plain", "Invalid room number. Must be 1 

or 2."); 
  } 
  Serial.println("Servo1State: " + String(servo1State) + " | 

Servo2State: " + String(servo2State)); 
} 

 
Лістинг А.10 – Обробка кінцевої точки вентиляторів. 

void HandleFan() { 
    if (!server.hasArg("plain")) { 
      server.send(400, "text/plain", "Missing body"); 
      return; 
    } 
    String body = server.arg("plain"); 
    int underscoreIndex = body.indexOf('_'); 
    if (underscoreIndex == -1) { 
      server.send(400, "text/plain", "Invalid format. Expected 
value_room format."); 
      return; 
    } 
    String stateFan = body.substring(0, underscoreIndex); 
    String roomStr = body.substring(underscoreIndex + 1); 
    int room = roomStr.toInt(); 
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    bool isON = (stateFan == "True"); 
    if (room == 1) { 
      fan1State = isON; 
      server.send(200, "text/plain", "Fan 1 " + String(fan1State ? "ON" 
: "OFF"));  
    } else if (room == 2) { 
      fan2State = isON; 
      server.send(200, "text/plain", "Fan 2 " + String(fan2State ? "ON" 
: "OFF")); 
    } else { 
      server.send(400, "text/plain", "Invalid room number. Must be 1 or 
2."); 
    } 
    Serial.println("Fan1State: " + String(fan1State) + " | Fan2State: " 
+ String(fan2State)); 
  } 

 
Лістинг А.11 – Функція SetCurrentLed() 
void SetCurrentLed() { 
  analogWrite(led1Pin, led1Brightness); 
  analogWrite(led2Pin, led2Brightness); 
} 

 
 Лістинг А.12 – Функція змінення стану пискавки 
void SetCurrentBuzzer(){ 
  if (buzzerState) { 
    ledcWriteTone(0, 1000); 
  } else { 
    ledcWriteTone(0, 0); 
  }} 

 
Лістинг А.13 – Функція змінення стану сервоприводів 
void SetCurrentServo() { 
  if (servo1PreviousState != servo1State) { 
    servo1PreviousState = servo1State; 
    if (servo1State) { 
      servo1.write(180); 
      delay(1000); 
    } else { 
      servo1.write(0); 
      delay(1000); 
    } 
  } 
  if (servo2PreviousState != servo2State) { 
    servo2PreviousState = servo2State; 
    if (servo2State) { 
      servo2.write(180); 
      delay(1000); 
    } else { 
      servo2.write(0); 
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      delay(1000); 
    } 
  } 
} 

 
Лістинг А.14 – Функція змінення стану вентиляторів 
void SetCurrentFan() { 
if (cooler1State) { 

analogWrite(pwm1Pin, 255); 
else { 

analogWrite(pwm1Pin, 0); 
} 
if (cooler2State) { 

analogWrite(pwm2Pin, 255); 
else { 

analogWrite(pwm2Pin, 0); 
} 
} 
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ДОДАТОК Б 

SQL запити до MSSQL 

 

Лістинг Б.1 – SQL запит для створення БД та таблиць  
-- Створення бази даних 
CREATE DATABASE SensorHubDB; 
-- Використання створеної бази даних 
USE SensorHubDB; 
-- Створення таблиць 
CREATE TABLE Room ( 
    Id INT PRIMARY KEY, 
    RoomName NVARCHAR(100) NOT NULL 
); 
CREATE TABLE HeatSensor ( 
    Id INT IDENTITY(1,1) PRIMARY KEY, 
    RoomId INT, 
    TemperatureInCelsius FLOAT, 
    DateRecord DATETIME, 
    FOREIGN KEY (RoomId) REFERENCES Room(Id) 
); 
CREATE TABLE LightSensor ( 
    Id INT IDENTITY(1,1) PRIMARY KEY, 
    RoomId INT, 
    LightInLux INT, 
    DateRecord DATETIME, 
    FOREIGN KEY (RoomId) REFERENCES Room(Id) 
); 
CREATE TABLE GasSensor ( 
    Id INT IDENTITY(1,1) PRIMARY KEY, 
    RoomId INT, 
    AirQualityValue INT, 
    DateRecord DATETIME, 
    FOREIGN KEY (RoomId) REFERENCES Room(Id) 
); 
CREATE TABLE HeatSettings ( 
    Id INT IDENTITY(1,1) PRIMARY KEY, 
    RoomId INT NOT NULL, 
    StartTime TIME NOT NULL, 
    EndTime TIME NOT NULL, 
    Value FLOAT NOT NULL, 
); 
CREATE TABLE LightSettings ( 
    Id INT IDENTITY(1,1) PRIMARY KEY, 
    RoomId INT NOT NULL, 
    StartTime TIME NOT NULL, 
    EndTime TIME NOT NULL, 
    Value FLOAT NOT NULL, 
); 
CREATE TABLE GasSettings ( 



78 

 

    Id INT IDENTITY(1,1) PRIMARY KEY, 
    RoomId INT NOT NULL, 
    StartTime TIME NOT NULL, 
    EndTime TIME NOT NULL, 
    Value FLOAT NOT NULL, 
); 
CREATE TABLE CompanyInformation ( 
    Id INT IDENTITY(1,1) PRIMARY KEY, 
    Region NVARCHAR(MAX) NOT NULL, 
);  
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ДОДАТОК В 

Код з проекту Avalonia  

 

Лістинг В.1 – Програмний код класу Room 
public class Room { 

    public int Id; 
    public string RoomName; 
    public List<HeatSensor> HeatSensors { get; set; }  
    public List<HeatSettings> HeatSettings { get; set; } 
    public List<LightSensor> LightSensors { get; set; }  
    public List<LightSettings> LightSettings { get; set; } 
    public List<GasSensor> GasSensors { get; set; }  
    public List<GasSettings> GasSettings { get; set; }   } 

 

Лістинг В.2  – Програмний код класу LightSensor 
public class LightSensor { 
    public int Id { get; set; } 
    public int RoomId { get; set; } 
    public Room Room { get; set; } 
    public int LightInLux { get; set; } 
    public DateTime DateRecord { get; set; } 
} 

 
Лістинг В.3 – Програмний код класу LightSettings 

public class LightSettings { 
    public int Id { get; set; } 
    public int RoomId { get; set; } 
    public TimeOnly StartTime { get; set; } 
    public TimeOnly EndTime { get; set; } 
    public double Value { get; set; } } 

 

Лістинг В.4 – Код класу GasSensor 
public class GasSensor  { 
    public int Id { get; set; } 
    public int RoomId { get; set; } 
    public Room Room { get; set; } 
    public int AirQualityValue { get; set; } 
    public DateTime DateRecord { get; set; } 
} 

 

Лістинг В.5 – Код класу GasSettings 
public class GasSettings  { 
    public int Id { get; set; } 
    public int RoomId { get; set; } 
    public TimeOnly StartTime { get; set; } 
    public TimeOnly EndTime { get; set; } 
    public double Value { get; set; } 
} 
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Лістинг В.6 – Код класу  HeatSensor 
public class HeatSensor  { 
    public int Id { get; set; } 
    public int RoomId { get; set; } 
    public Room Room { get; set; } 
    public double TemperatureInCelsius { get; set; } 
    public DateTime DateRecord { get; set; } 
} 

 
Лістинг В.7 – Код класу HeatSettings 

public class HeatSettings  { 
    public int Id { get; set; } 
    public int RoomId { get; set; } 
    public TimeOnly StartTime { get; set; } 
    public TimeOnly EndTime { get; set; } 
    public double Value { get; set; } 
} 

 

Лістинг В.8 – Код класу CompanyInformation 
public class CompanyInformation  { 
    public int Id { get; set; } 
    public string Region { get; set; } 
} 

 
Лістинг В.9  – Код класу для взаємодії з БД’ 

public class AppDbContext : DbContext { 
    public DbSet<Room> Room { get; set; } 
    public DbSet<LightSensor> LightSensor { get; set; } 
    public DbSet<HeatSensor> HeatSensor { get; set; } 
    public DbSet<GasSensor> GasSensor { get; set; } 
    public DbSet<HeatSettings> HeatSettings { get; set; } 
    public DbSet<LightSettings> LightSettings { get; set; } 
    public DbSet<GasSettings> GasSettings { get; set; } 
    public DbSet<CompanyInformation> CompanyInformation { get; set; } 
    protected override void OnConfiguring(DbContextOptionsBuilder 
optionsBuilder)  {      
optionsBuilder.UseSqlServer(@"Server=(localdb)\mssqllocaldb;Database=Sen
sorHubDB;Trusted_Connection=True;");  } 
    protected override void OnModelCreating(ModelBuilder modelBuilder)  
{ 
        modelBuilder.Entity<Room>() 
            .HasKey(room => room.Id); 
        modelBuilder.Entity<Room>() 
            .Property(room => room.RoomName) 
            .IsRequired(); 
        modelBuilder.Entity<HeatSensor>() 
            .HasKey(heatSensor => heatSensor.Id); 
        modelBuilder.Entity<HeatSensor>() 
            .HasOne(heatSensor => heatSensor.Room) 
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            .WithMany(room => room.HeatSensors) 
            .HasForeignKey(heatSensor => heatSensor.RoomId); 
        modelBuilder.Entity<LightSensor>() 
            .HasKey(lightSensor => lightSensor.Id); 
        modelBuilder.Entity<LightSensor>() 
            .HasOne(lightSensor => lightSensor.Room) 
            .WithMany(room => room.LightSensors) 
            .HasForeignKey(lightSensor => lightSensor.RoomId); 
        modelBuilder.Entity<GasSensor>() 
            .HasKey(gasSensor => gasSensor.Id);  
        modelBuilder.Entity<GasSensor>() 
            .HasOne(gasSensor => gasSensor.Room) 
            .WithMany(room => room.GasSensors) 
            .HasForeignKey(gasSensor => gasSensor.RoomId); }  } 

 

Лістинг В.10 – Інтерфейс для RoomService 
public interface IRoomService { 
    public List<string> GetAllNames(); 
    public Task<Dto.Room?> GetByNameWithHeatSensorAsync(string name); 
    public Task<Dto.Room?> GetByNameWithLightSensorAsync(string name); 
    public Task<Dto.Room?> GetByNameWithGasSensorAsync(string name); 
    public Task<Dto.Room?> GetFirstRoomWithHeatSensorAsync(); 
    public Task<Dto.Room?> GetFirstRoomWithLightSensorAsync(); 
    public Task<Dto.Room?> GetFirstRoomWithGasSensorAsync(); } 

  

Лістинг В.11 – Власний DI сервіс 
public static class CustomServiceCollection { 

    private static readonly Dictionary<Type, object> Services = new (); 
    static CustomServiceCollection()  { 
        var dbContext = new AppDbContext(); 
        AddService(dbContext); 
        AddService<IHeatSensorService>(new 
HeatSensorService(dbContext)); 
        AddService<IHeatSettingsService>(new 
HeatSettingsService(dbContext)); 
        AddService<ILightSensorService>(new 
LightSensorService(dbContext)); 
        AddService<ILightSettingsService>(new 
LightSettingsService(dbContext)); 
        AddService<IGasSensorService>(new 
GasSensorSensorService(dbContext)); 
        AddService<IGasSettingsService>(new 
GasSettingsService(dbContext)); 
        AddService<IRoomService>(new RoomService(dbContext)); 
        AddService<ICompanyInformationService>(new 
CompanyInformationService(dbContext)); 
        AddService<IArduinoHandler>(new 
ArduinoHandler(GetService<IHeatSensorService>(),GetService<ILightSensorS
ervice>(), GetService<IGasSensorService>())); 
        AddService<IAirAlertHandler>(new AirAlertHandler()); 
        AddService<ILightHandler>(new 
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LightHandler(GetService<IArduinoHandler>(),GetService<ILightSettingsServ
ice>())); 
        AddService<IBuzzerHandler>(new 
BuzzerHandler(GetService<IArduinoHandler>(),GetService<ICompanyInformati
onService>(), GetService<IAirAlertHandler>())); 

   } 
    public static void AddService<TService>(TService service)  { 
        Services[typeof(TService)] = service; 
    } 
    public static TService GetService<TService>()  { 
        if (Services.TryGetValue(typeof(TService), out var service)) { 
            return (TService)service; 
        } 
        else   { 
            Console.WriteLine($"Service of type {typeof(TService)} not 
found in the collection."); 
            return default(TService); 

}  }   } 

 
Лістинг В.12 – Приклад використання DI 

public partial class LightSensorView : UserControl  { 
    private IRoomService _roomService; 
    public LightSensorView() { 
        _roomService = 
CustomServiceCollection.GetService<IRoomService>(); 
} } 

 

Лістинг В.13 – Інтерфейс класу для взаємодії з ESP-32 
public interface IArduinoHandler { 
    public event EventHandler<IList<object>> OnlineDataUpdated; 
    public Task Execute(); 
    public Task UpdateEvent(); 
    public Task SetBuzzerState(bool state); 
    public Task SetLedBrightness(int brightness, int room); 
    public Task SetServo(bool isOn, int room); 
} 

 

Лістинг В.14 – Клас для взаємодії з ESP-32 
public class ArduinoHandler : IArduinoHandler { 

    private readonly HttpClient _httpClient; 
    private readonly DispatcherTimer _dataUpdateTimer; 
    private readonly DispatcherTimer _onlineDataUpdated; 
    private readonly IHeatSensorService _heatService; 
    private readonly ILightSensorService _lightService; 
    private readonly IGasSensorService _gasSensorService; 
    public event EventHandler<IList<object>> OnlineDataUpdated; 
 
    private readonly string _httpArduinoServerPath; 
      
    public ArduinoHandler(IHeatSensorService heatService, 
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ILightSensorService lightService, IGasSensorService gasSensorService) { 
        _heatService = heatService; 
        _lightService = lightService; 
        _gasSensorService = gasSensorService; 
        _httpClient = new HttpClient(); 
        _dataUpdateTimer = new DispatcherTimer(); 
        _onlineDataUpdated = new DispatcherTimer(); 
        _httpArduinoServerPath = "http://192.168.1.4/"; 
    } 
    public async Task Execute()  { 
        _dataUpdateTimer.Interval = TimeSpan.FromSeconds(60); 
        _dataUpdateTimer.Tick += UpdateAndSaveToDbDataAsync; 
        _dataUpdateTimer.Start(); 
        _onlineDataUpdated.Interval = TimeSpan.FromSeconds(1); 
        _onlineDataUpdated.Tick += UpdateDataAsync; 
        _onlineDataUpdated.Start(); 
        UpdateAndSaveToDbDataAsync(new object(), EventArgs.Empty); 
    }    
    public async Task UpdateEvent()  { 
        UpdateDataAsync(new object(), EventArgs.Empty); 
    } 
    private async void UpdateAndSaveToDbDataAsync(object? sender, 
EventArgs eventArgs) { 
        try   { 
            var result = ArduinoOutputValueParser.Parse(await 
GetArduinoResponse()); 
            await SaveToDbAsync(result); 
            Console.WriteLine("ArduinoHandler.cs | method: 
ArduinoHandler | Data Saved"); 
        } 
        catch (Exception ex)   { 
            Console.WriteLine("ArduinoHandler.cs | method: 
UpdateAndSaveToDbDataAsync | Произошла ошибка: " + ex.Message); 
        } 
    } 
  private async void UpdateDataAsync(object? sender, EventArgs 
eventArgs) { 
        try { 
            var result = ArduinoOutputValueParser.Parse(await 
GetArduinoResponse());             
            OnlineDataUpdated?.Invoke(this, result); 
        } 
        catch (Exception ex)   { 
            Console.WriteLine("ArduinoHandler.cs | method: 
UpdateDataAsync | Произошла ошибка: " + ex.Message); 
        } 
    } 
    private async Task<string> GetArduinoResponse()  { 
        HttpResponseMessage response = await 
_httpClient.GetAsync(_httpArduinoServerPath + "getValue"); 
        response.EnsureSuccessStatusCode(); 



84 

 

        return await response.Content.ReadAsStringAsync(); 
    } 
    public async Task SetBuzzerState(bool state)  { 
        string stateValue = state ? "true" : "false"; 
        var content = new StringContent(stateValue, Encoding.UTF8, 
"text/plain"); 
        await _httpClient.PostAsync(_httpArduinoServerPath + 
"setBuzzer", content); 
    } 
    public async Task SetLedBrightness(int brightness, int room)  { 
        if (brightness < 0 || brightness > 255)  { 
            throw new ArgumentOutOfRangeException(nameof(brightness), 
"Brightness must be between 0 and 255."); 
        } 
        string brightnessValue = brightness + "_" + room; 
        var content = new StringContent(brightnessValue, Encoding.UTF8, 
"text/plain"); 
        await _httpClient.PostAsync(_httpArduinoServerPath + "setLed", 
content); 
    } 
    public async Task SetServo(bool isOn, int room)  { 
        string stateServo = isOn+ "_" + room; 
        var content = new StringContent(stateServo, Encoding.UTF8, 
"text/plain"); 
        await _httpClient.PostAsync(_httpArduinoServerPath + "setServo", 
content); 
    } 
    private async Task SaveToDbAsync(IList<object> data)  { 
        foreach (var value in data)  { 
            switch (value)  { 
                case HeatSensor heatSensor: 
                    await _heatService.AddAsync(heatSensor); 
                    break; 
                case LightSensor lightSensor: 
                    await _lightService.AddAsync(lightSensor); 
                    break; 
                case GasSensor gasSensor: 
                    await _gasSensorService.AddAsync(gasSensor); 
                    break; 
}  }  }  } 

 
Лістинг В.15 – Клас для взаємодії API повітряної тривоги 
public class AirAlertHandler : IairAlertHandler { 

    private readonly HttpClient _httpClient; 
    private readonly DispatcherTimer _onlineDataUpdated; 
    public event EventHandler<IList<AirAlert>> OnlineDataUpdated; 
    public List<string> AllRegions { get; set; } 
    private readonly string _httpAirAlertListServerPath; 
    private readonly string _httpAirAlertMapServerPath; 
    public AirAlertHandler() { 
        _httpClient = new HttpClient(); 
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        _onlineDataUpdated = new DispatcherTimer(); 
         
        _httpAirAlertListServerPath = 
"http://ubilling.net.ua/aerialalerts/"; 
        _httpAirAlertMapServerPath = 
"https://ubilling.net.ua/aerialalerts/?map=nightmode"; 
        Dispatcher.UIThread.Post(() => SetAllRegionsAsync(), 
DispatcherPriority.Background); 
    } 
    public async Task Execute()  { 
        _onlineDataUpdated.Interval = TimeSpan.FromSeconds(5); 
        _onlineDataUpdated.Tick += UpdateDataAsync; 
        _onlineDataUpdated.Start(); 
    } 
    public async Task<IList<AirAlert>> GetAirAlertListAsync()  { 
        try   { 
            string json = await GetJsonFromServerAsync(); 
            IList<AirAlert> airAlertList = DeserializeAirAlerts(json); 
            return airAlertList; 
        } 
        catch (HttpRequestException ex)    { 
            Console.WriteLine($"\"AirAlertHandler.cs | method: 
GetAirAlertListAsync | HTTP request failed: {ex.Message}"); 
            return new List<AirAlert>(); 
        } 
        catch (Exception ex)  { 
            Console.WriteLine($"AirAlertHandler.cs | method: 
GetAirAlertListAsync | Error: {ex.Message}"); 
            return new List<AirAlert>(); 
        } 
    } 
    private async Task SetAllRegionsAsync() { 
        try  { 
            string json = await GetJsonFromServerAsync(); 
            IList<AirAlert> airAlertList = DeserializeAirAlerts(json);  
            AllRegions = airAlertList.Select(airAlert => 
airAlert.Region).ToList(); 
        } 
        catch (HttpRequestException ex)  { 
            Console.WriteLine($"AirAlertHandler.cs | method: 
SetAllRegionsAsync | HTTP request failed: {ex.Message}"); 
            AllRegions = new List<string>(); 
        } 
        catch (Exception ex) { 
            Console.WriteLine($"AirAlertHandler.cs | method: 
SetAllRegionsAsync |Error: {ex.Message}"); 
            AllRegions = new List<string>(); 
        } 
    } 
    private void UpdateDataAsync(object? sender, EventArgs e)  { 
        Task.Run(async () =>  { 
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            try  { 
                string json = await GetJsonFromServerAsync();  
                IList<AirAlert> airAlertList = 
DeserializeAirAlerts(json); 
                OnlineDataUpdated?.Invoke(this, airAlertList); 
            } 
            catch (HttpRequestException ex)  { 
                Console.WriteLine($"AirAlertHandler.cs | method: 
UpdateDataAsync | HTTP request failed: {ex.Message}"); 
            } 
            catch (Exception ex) { 
                Console.WriteLine($"AirAlertHandler.cs | method: 
UpdateDataAsync | Error: {ex.Message}"); 
            } 
        }); 
    } 
 
    private async Task<string> GetJsonFromServerAsync() { 
        return await 
_httpClient.GetStringAsync(_httpAirAlertListServerPath); 
    } 
    private static IList<AirAlert> DeserializeAirAlerts(string 
jsonString)  { 
        dynamic jsonObject = JsonConvert.DeserializeObject(jsonString); 
        var states = jsonObject.states; 
        var airAlerts = new List<AirAlert>(); 
        foreach (var state in states)   { 
            string region = state.Name; 
            bool alertNow = state.Value.alertnow; 
            DateTime changedState = 
DateTime.ParseExact(state.Value.changed.ToString(), "yyyy-MM-dd 
HH:mm:ss", System.Globalization.CultureInfo.InvariantCulture);  
            airAlerts.Add(new AirAlert { Region = region, AlertNow = 
alertNow, ChangedState = changedState }); 
        } 
        return airAlerts; 
    } 
} 
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ДОДАТОК Г 

Демонстраційний матеріал у вигляді презентації 
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ДОДАТОК Д 

Відомість кваліфікаційної роботи 

 

№ 

доку-

мента 

Позначення Найменування 
Додаткові 

відомості 

 
 Текстові документи  

 
 

  

1 ГЮИК. 442351.011 ПЗ Пояснювальна записка 78 с., А4 

    

  Додаткові матеріали  

    

2  Демонстраційний матеріал у  17 с., А4 

  вигляді презентації  

    

    

    

    

    

    

    

    

    

    

    

    

    

     

ГЮИК. 442351.011 ПЗ      

Змін. Арк. Номер докум. Підпис Дата 

Розроб.  Седов М.А.   
Розробка системи 

автоматизації для 

управління приладами 

життєзабезпечення на 

підприємстві 

Літера Аркуш Аркушів 

Перевір.  Сезонова І.К.   Н 1 1 
    

Кафедра КІТАМ 

ХНУРЕ 
Н.контр. Стародубцев М.Г.   

Затв. Невлюдов І.Ш.   

 


