JTOJATOK A
Kon npormmusku ESP-32

Jlictuur A.1 — IligkaroueHHs 010/110TEK
#include <WiFi.h>

#include <WiFiClient.h>

#include <WebServer.h>

#tinclude <ESP32Servo.h>

Jlictunr A.2 — KoHctanTH Ta 3MiHHI.
const char* ssid = "Chill out";
const char* password = "nekit";
const int sensorTemplPin = 36;
const int sensorTemp2Pin = 39;
const int sensorLightlPin = 32;
const int sensorLight2Pin = 33;
const int sensorGaslPin = 34;
const int sensorGas2Pin = 35;
const int buzzerPin = 27;

bool buzzerState = false;

const int ledlPin = 26;

const int led2Pin = 25;

int led1Brightness = 9;

int led2Brightness = 9;

const int servolPin = 12;

const int servo2Pin = 14;

bool servolState = false;

bool servolPreviousState = false;
bool servo2State = false;

bool servo2PreviousState = false;
Servo servol;

Servo servo2;

const int pwnlPin = 11;

const int pwnlPin = 10;

bool cooleriState false;

bool cooler2State = false;
WebServer server(80); // CTBopeHHs Beb-cepBepa Ha nopTy 80

Jlictunr A.3 — IHinianizaiis HoTpIOHUX MOJYJIIB
void setup() {
pinMode(buzzerPin, OUTPUT);
digitalWrite(buzzerPin, LOW);
delay(100);
servol.attach(servolPin);
servo2.attach(servo2Pin);
Serial.begin(115200);
WiFiSetup();
ledcSetup(0, 1000, 8);



ledcAttachPin(buzzerPin, 0);
}

Jlictunr A.4 — ITigximrouensas 1o 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());
// HanawTyBaHHA MapuwpyTiB Beb-cepBepa
server.on("/getValue", HTTP_GET, GetValueFromSensors);
server.on("/setBuzzer", HTTP_POST, HandleBuzzer);
server.on("/setLed", HTTP_POST, HandlelLED);
server.on("/setServo", HTTP_POST, HandleServo);
server.on("/setFan", HTTP_POST, HandleFan);
server.begin();
Serial.println("HTTP server started");

Jlictunr A.5 — @ynkuis loop()
void loop() {
server.handleClient();
SetCurrentBuzzer();
SetCurrentLed();
SetCurrentServo();
SetCurrentFan();

Jlictunr A.6 — ®ynkiia GetValueFromSensors()
void GetValueFromSensors() {
float sensorlTempValue
4095.0)) * 100 * 1.65;
float sensor2TempValue
4095.0)) * 100 * 1.75;
int gasilValue
int gas2Value

(analogRead(sensorTemplPin) * (3.3 /

(analogRead(sensorTemp2Pin) * (3.3 /

analogRead(sensorGasl1Pin);
analogRead(sensorGas2Pin);

String response = "Tem 1: " + String(sensorlTempValue) + " |" +
"Tem 2: " + String(sensor2TempValue) + " |" + "Lux 1: " +
String(analogRead(sensorLight1Pin)) + " |" + "Lux 2: " +
String(analogRead(sensorLight2Pin)) + " |" + "Gas 1: " +
String(gaslvalue / 2) + " |" + "Gas 2: " + String(gas2Value / 2);

// CTtBOpeHHA HTTP-BipBoBiAil
server.send(200, "text/plain", response);
}
Jlictunr A.7 — O6po6ka KiHIIEBOT TOUKH ITUCKaBKH.
void HandleBuzzer() {



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");

Jlictunr A.8 — OOpoOKa KiHIIEBOi TOUKH CBITIO10A.

void HandleLED() {
if (!server.hasArg("plain")) {

server.send(400, "text/plain", "Missing body");

return;
}
String body = server.arg("plain");
int underscorelIndex = body.indexOf('_ ');
if (underscoreIndex == -1) {

server.send (400, "text/plain", "Invalid format. Expected

value _room format.");
return;

}

String brightnessStr = body.substring(@, underscorelndex);

String roomStr = body.substring(underscoreIndex + 1);

int brightness = brightnessStr.toInt();
int room = roomStr.toInt();
if (brightness < @ || brightness > 255) {

server.send(400, "text/plain", "Invalid brightness value. Must

be between @ 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.
or 2.");
}

}

Must be 1
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Jlictuar A.9 — OOpo0OKa KiHIIeBOi TOYKH CEPBOMPHUBIJIA.
void HandleServo() {
if (!server.hasArg("plain")) {
server.send(400, "text/plain", "Missing body");
return;
}
String body = server.arg("plain");
int underscoreIndex = body.indexOf('_');
if (underscorelndex == -1) {
server.send(400, "text/plain", "Invalid format. Expected
value_room format.");
return;
}
String stateServo = body.substring(®, underscorelndex);
String roomStr = body.substring(underscoreIndex + 1);
int room = roomStr.toInt();
bool isON = (stateServo == "True");
if (room == 1) {
servolState = isON;
server.send(200, "text/plain", "Servo 1
? "ON" : "OFF"));
} else if (room == 2) {
servo2State = isON;
server.send(200, "text/plain", "Servo 2

+ String(servolState

+ String(servo2State

? "ON" : "OFF"));
} else {
server.send(400, "text/plain", "Invalid room number. Must be 1
or 2.");
}

Serial.println("ServolState: + String(servolState) + " |

Servo2State: " + String(servo2State));
}

Jlictuar A.10 — O6po6ka KiHIIEBOT TOUKH BEHTHIISITOPIB.
void HandleFan() {
if (!server.hasArg("plain")) {
server.send(400, "text/plain", "Missing body");
return;
}
String body = server.arg("plain");
int underscoreIndex = body.indexOf('_');
if (underscorelndex == -1) {
server.send(400, "text/plain", "Invalid format. Expected
value_room format.");
return;
}
String stateFan = body.substring(®, underscorelndex);
String roomStr = body.substring(underscoreIndex + 1);
int room = roomStr.toInt();
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bool isON = (stateFan == "True");
if (room == 1) {
fanlState = isON;
server.send(200, "text/plain", "Fan 1 " + String(fanlState ? "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
")
¥
Serial.println("FanlState: " + String(fanlState) + " | Fan2State: "
String(fan2State));

}

Jlictunr A.11 — ®@yukiisa SetCurrentLed()

void SetCurrentLed() {
analogWrite(led1Pin, led1Brightness);
analogWrite(led2Pin, led2Brightness);

}

Jlictunr A.12 — OyHKIlIS 3MIHEHHS CTaHy MUCKABKU
void SetCurrentBuzzer(){
if (buzzerState) {
ledcWriteTone(0, 1000);
} else {
ledcWriteTone(@, 0);

)

Jlictunr A.13 — ®OyHKIIisi 3MiHEHHS CTaHy CEpBONPUBO/IIB
void SetCurrentServo() {
if (servolPreviousState != servolState) {
servolPreviousState = servolState;
if (servolState) {
servol.write(180);
delay(1000);
} else {
servol.write(9);
delay(1000);

}
}

if (servo2PreviousState != servo2State) {
servo2PreviousState = servo2State;
if (servo2State) {
servo2.write(180);
delay(1000);
} else {
servo2.write(0);



delay(1000);
}
¥
}

Jlictunr A.14 — ®yHKIlisS 3MIHEHHS CTaHy BEHTHJISATOPIB
void SetCurrentFan() {
if (coolerilState) {
analogWrite(pwmlPin, 255);
else {
analogWrite(pwmlPin, 0);
}

if (cooler2State) {
analogWrite(pwm2Pin, 255);
else {
analogWrite(pwm2Pin, 0);
}
}
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JOAJATOK b
SQL 3anutu 1o MSSQL

Jlictunar b.1 — SQL 3amut puist ctBopenns b1 ta Tabnunb
-- CTBOpeHHA 6a3u paHux
CREATE DATABASE SensorHubDB;
-- BMKOpPUCTaHHA CTBOpeHOI 6a3u faHux
USE SensorHubDB;
-- CTBOpEeHHA Tabnuub
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 (
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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,

)5
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JOJATOK B

Koz 3 mpoekty Avalonia

Jlictunr B.1 — IIporpamuwnii ko kiaacy Room
public class Room {
public int Id;

public
public
public
public
public
public
public

string RoomName;

List<HeatSensor> HeatSensors { get; set; }
List<HeatSettings> HeatSettings { get; set; }
List<LightSensor> LightSensors { get; set; }
List<LightSettings> LightSettings { get; set; }
List<GasSensor> GasSensors { get; set; }
List<GasSettings> GasSettings { get; set; } }

Jlictunr B.2 — Ilporpamunii kon kiacy LightSensor
public class LightSensor {

public
public
public
public
public

int Id { get; set; }

int RoomId { get; set; }

Room Room { get; set; }

int LightInLux { get; set; }
DateTime DateRecord { get; set; }

Jlictunr B.3 — IIporpamawnii kox kiacy LightSettings
public class LightSettings {

public
public
public
public
public

int Id { get; set; }

int RoomId { get; set; }
TimeOnly StartTime { get; set; }
TimeOnly EndTime { get; set; }
double Value { get; set; } }

Jlictunr B.4 — Kop knacy GasSensor
public class GasSensor {

public
public
public
public
public

int Id { get; set; }

int RoomId { get; set; }

Room Room { get; set; }

int AirQualityValue { get; set; }
DateTime DateRecord { get; set; }

Jlictunr B.5 — Kop kiacy GasSettings
public class GasSettings {

public
public
public
public
public

int Id { get; set; }

int RoomId { get; set; }
TimeOnly StartTime { get; set; }
TimeOnly EndTime { get; set; }
double Value { get; set; }
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Jlictunar B.6 — Kox kmacy 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; }

Jlictunar B.7 — Kox kmacy 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; }

Jlictunr B.8 — Kon knmacy CompanyInformation
public class CompanyInformation {
public int Id { get; set; }
public string Region { get; set; }

Jlictunr B.9 — Kop xnacy st B3aemoii 3 BJ1
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); } }

Jlictunr B.10 — Intepdetic ayis 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(); }

Jlictunr B.11 — Brnacuuii DI cepsic
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<ILightSensorsS
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);

oyl

Jlictunr B.12 — [pukmnan Bukopuctanus DI
public partial class LightSensorView : UserControl {
private IRoomService _roomService;
public LightSensorView() {
_roomService =
CustomServiceCollection.GetService<IRoomService>();

}}

Jlictunr B.13 — InTepdeiic knacy nms B3aemoii 3 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);

Jlictuar B.14 — Knac mis B3aemomii 3 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,



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(690);
_dataUpdateTimer.Tick += UpdateAndSaveToDbDataAsync;
_dataUpdateTimer.Start();
_onlineDataUpdated.Interval = TimeSpan.FromSeconds(1);
_onlineDataUpdated.Tick += UpdateDataAsync;
_onlineDataUpdated.Start();
UpdateAndSaveToDbDataAsync(new object(), EventArgs.Empty);
by
public async Task UpdateEvent() {
UpdateDataAsync(new object(), EventArgs.Empty);
by
private async void UpdateAndSaveToDbDataAsync(object? sender,
EventArgs eventArgs) {
try {
var result = ArduinoOutputValueParser.Parse(await
GetArduinoResponse());
await SaveToDbAsync(result);
Console.WritelLine("ArduinoHandler.cs | method:
ArduinoHandler | Data Saved");
by
catch (Exception ex) {
Console.WriteLine("ArduinoHandler.cs | method:
UpdateAndSaveToDbDataAsync | Mpousowna owmbka: " + ex.Message);
¥
¥
private async void UpdateDataAsync(object? sender, EventArgs
eventArgs) {
try {
var result = ArduinoOutputValueParser.Parse(await
GetArduinoResponse());
OnlineDataUpdated?.Invoke(this, result);
b
catch (Exception ex) {
Console.WritelLine("ArduinoHandler.cs | method:
UpdateDataAsync | Mpou3owna ownbka: " + ex.Message);

}
}

private async Task<string> GetArduinoResponse() {
HttpResponseMessage response = await
_httpClient.GetAsync(_httpArduinoServerPath + "getValue");
response.EnsureSuccessStatusCode();
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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 SetlLedBrightness(int brightness, int room) {
if (brightness < @ || brightness > 255) ({
throw new ArgumentOutOfRangeException(nameof(brightness),
"Brightness must be between © and 255.");
}
string brightnessValue = brightness + "_" + room;
var content = new StringContent(brightnessValue, Encoding.UTFS8,
"text/plain");
await _httpClient.PostAsync(_httpArduinoServerPath + "setlLed",
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;

Yoy oo}

Jlictunr B.15 — Knac ns B3aemonii AP| moBiTpsiHOT TpUBOTH

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> airAlertlList = DeserializeAirAlerts(json);
return airAlertlList;
}
catch (HttpRequestException ex) {
Console.WritelLine($"\"AirAlertHandler.cs | method:
GetAirAlertListAsync | HTTP request failed: {ex.Messagel}");
return new List<AirAlert>();
}

catch (Exception ex) {
Console.WritelLine($"AirAlertHandler.cs | method:
GetAirAlertListAsync | Error: {ex.Message}");
return new List<AirAlert>();

}

}

private async Task SetAllRegionsAsync() {
try A

string json = await GetJsonFromServerAsync();
IList<AirAlert> airAlertList = DeserializeAirAlerts(json);
AllRegions = airAlertlList.Select(airAlert =>
airAlert.Region).TolList();
}
catch (HttpRequestException ex) {
Console.WritelLine($"AirAlertHandler.cs | method:
SetAllRegionsAsync | HTTP request failed: {ex.Message}");
AllRegions = new List<string>();
}

catch (Exception ex) {
Console.WritelLine($"AirAlertHandler.cs | method:
SetAllRegionsAsync |Error: {ex.Messagel}");
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> airAlertlList =
DeserializeAirAlerts(json);
OnlineDataUpdated?.Invoke(this, airAlertList);
}
catch (HttpRequestException ex) {
Console.WritelLine($"AirAlertHandler.cs | method:
UpdateDataAsync | HTTP request failed: {ex.Message}");
}
catch (Exception ex) {
Console.WritelLine($"AirAlertHandler.cs | method:
UpdateDataAsync | Error: {ex.Message}");

}
1)
}

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;



JIOJATOK T

JleMoHcTpaliifHui MaTepiai y BUTJISIAL pe3eHTalii

MIHICTEpPCTBO OCBITH 1 HAYKH YKpaiHH
XapKIBCHKUM HAIlIOHAIBHUM YHIBEPCUTET Pajll0eICKTPOHIKH
Kadenpa KITAP
KBAJII®IKAIIMHA POFOTA

Ha temy: Po3poOka cuctemu aBToMatu3ailii Jjisi yrpaBiiHHS NpUiajaMu

KUTTEe3a0€3MeYEHHS Ha MIIPUEMCTBI

BuxoHas:

KepiBHuK:
ct. rp. AKTAKIT-20-1 mpod. xad. KITAP
Cenos M.A. CesoHoB LK.
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AKTYaNbHICTb TEMMU

Y cydacHOMY CBITi 3Ha4YeHHA aBTOMaTM3aLil NpoUecCiB Ha NiANPUEMCTBAX 3POCTAE, agxe Il meTa - ue
noserweHHA Ta onTUMiI3auii poboyoro npouecy NOAMHM Ha NIANPUEMCTBAX, LEe A03BOMAE MOKPAWUTU
NPOAYKTUBHICTb, 3MEHLWINTU BUTPATU HA pPecypcu Lo MO3UTMBHO BM/IMBAE HA WMOro AOXiAHICTb Ta
NiABULLIMTK piBeHb Be3nekn. TaKoXK ue BMNJMBAE Ha EKONOriYyHicTb NiIANPUEMCTBA, aAXKe aBTOMaTU3auiA
[03BONAE BUPILLMTM HAAMIPHE CMOXXMBAHHA Pecypcis, WO MNO3UTMBHO M/IMBAE HA EKONOFYHWUIM CTaH.
[03BONSIE CKOPOTUTM LLO 3apa3 HaMBAXK/MBILLE Lie CMOXXMBAHHA eNeKTpoeHeprii, aaxe yepes ii aediunt

nigHANACh K 1i BApPTICTb, TaK | CKNagHICTb poboTH Yepes it obmexKeHicTb.

L Pc
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MeTa aTtecTauinHoi poboTu -

Metorwo kpamidikaniiinol pobotu migBuweHHA edeKTMBHOCTI 360py Ta aHanisy gaHux 3

,El,aT‘-WIKiB Ta yﬂpaBl'IiHHﬂ BMKOHaBYMU NMpUnagamMmm 4epes KOMH’}OTepHMVI A04aTOK.

OO6’exT j0CIHIDKEHHS: Tpollec YIpaBIiHHS MpuUiagaMu Lt B
KUTTe3a0e3MeueHHs Ha I1IIPUEMCTBI ) e

Senssclling

Pluﬂll\_,n. M

[Ipenmer po3pobku: ABTOMaru3oBaHa CHCTEMa

(0 U b)) ‘

T T T « . T T T T
13421 1847 S&8T 1120 00 18M 230 10 3007

3YUTYBaHHS IIOKa3HHUKIB 3 JAaT4dKiB, OOpoOKH Ta

p YIPaBIIHHS CTAHOM IPUJIAIIB.
’ Q/“oo>0000?99090 o
m(ESP-32 Hg
’ ’ ’ o\‘oooo;;;;(.n;n;o (e
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3apavi pobotum -

o MobyayBatn cxemMy NiAKAHOUYEHHA
anapaTtHol YacTUHU

ObpaTti onTUManbHi KOMMOHEHTH 0

ANA CTBOPEHHS MaKeTy . .
Hanncatn koa ana o6MiHy AaHUMK MiX

o MaKeTOM Ta KOM' HTEepPUM A0AATKOM

PeanizyBaT cepBepHYy uacTuHY
KOMN' lOTepHOro Aojatky Ta

B3aemaii 3 b/l
o Hanucatn iHTepdenc anda
KOpWUcTyBauda




Cxema
NIAKJAHOYEHHA

MnaHyBaHHA Ta po3pobKa cxemmu
NiAKAOYEHHA  anapaTHOi  YaCTUHU
NPOEKTYy BUPILIYE KiNbKa K/HOYOBUX
acnekTiB. BoHa gonomara€e BM3HAYUTU
BUMOIM Ta KOMMOHEHTU, 3abe3nevye
rnagky iHTerpau,ito, [03BONAE
iAeHTUGiIKyBaTM NOTEHUINHI Npobaemu
Ta ONTMMI3yBaTU BUTPATU, OCKI/IbKMK
[03BO/IAE TOYHILLE OLHUTU HeobXiaHi
KOMMOHEHTMW.

o

FAN

temt6000
Breakout

mg-135
Breakout

Breakout

mq-135
Breakout

&

NN SSSSSOGRGOOSOSIENNEN
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KOMMNOHEeHTU cuctemm
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CKnageHun maket

OCHOBOIO MaKETHOI MOJIEJNII CHCTEMHU CIyTy€
MmikpokoHTponep ESP-32. Monens BxiIrouae B
cebe PpI3HOMAHITHI CEHCOpPH, Ta BHKOHABYI
NpWIagd JUIA JeMOHCTpamii (yHKIIOHATBHOCTI

PO3pO0OIIEHOT CHCTEMH.

L P
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-
P " 4
-
[lporpamyBaHHA nnatu ESP-32
K CCat MigknrouatoTbcs 6ibnioTekn ans .
OA NINLLETBCA Ha MoBI MNiaknroueH- Wi-Fi, cepsoaswryHis Ta ESP-32

HA 6ibaioTek

IHiLiana3auia KOHCTaHT - L
. MepBUYHE HaNalLTYBaHHA HanawtyBaHHs y setup() HanawTtysaHHa Wi-Fi .

IHILiOKOTLCA MiHI AN AaTYKKIB
Ta BUKOHABUMX NpUnagis

NUCKaBKW Ta CEPBOABUTYHIB

Nepeaaya aaHmx 3 3y UTyBaHHA 3BePTaHHA A0 06p06Kka HajaWTyBaHb
AaTumnKiB KIHUEBUX TOYOK Ha BUKOHaBYi Npunagie
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CepBepHa YaCTUHA NPOEKTY

CepBepHa 4YacTMHa nNpoekTy byayetbca Ha

BUKopuUcTaHHi B} MSSQL Ta moBi nporpamysaHHa CH#

? %Qlf_ Server

L Lo



CepBepHa YaCTMHa NPOEKTY

lpadiuHe BigobparkeHHs CTPYyKTypu B,

Companyinformation
? Id
Region

GasSettings
? d

GasSensor
? d
Roomld
AirQualityValue
DateRecord

Roomld
StartTime
EndTime
Value

" Room

% d
RoomName

LightSensor
% Id
Roomld
LightinLux
DateRecord

HeatSensor
% Id
Roomld
TemperaturelnCelsius
DateRecord

% d
Roomld

Value

LightSettings

StartTime
EndTime

' Ao &)

HeatSettings

% d

Roomid

StartTime
EndTime

Value

96

Microsoft®

SQL Server




SENSORS

HEAT

LIGHT

GAS

SETTINGS

HEAT

LIGHT

GAS

Current brightness

Current air quality
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&5
o
P 4
Po3pobkKa iHTepdency Kopmucrtysaya <
\_L' SensorDataHub
SENSORS
(" war )| Region: ®opmar signosigen sig APl nosiTpaHUX Tpusor
LIGHT 7 —<root>
e — Alert now: <source>Andrew Dunai API</source>
( GAS <cachedat>2022-04-27 15:07:14</cachedat>
) Changed: 30.05.2024 15:03:08 —<states>
SETTINGS —<state0>
e <name>BigHHIBKa 06/1acTh</name>
\ A Sound notification <changed>2022-04-27 10:40:07</changed>
— _ <alertnow>false</alertnow>
2] SensorDataHub </Stateo >
SENSORS —<statel>

GAS

‘ wear ) | Region: <name>Bon#uHCEKa 06acTb</name>

<changed>2022-04-27 10:39:56</changed>
e Alert now: No <alertnow>false</alertnow>
GAS ) </statel>

Changed: 30.05.2024 05:14:04
Q A I |

LIGHT

SETTINGS

e ) Sound notification

LIGHT

GAS

L P



Po3pobkKa iHTepdency KopucrtyBada

l_'.f_| SensorDataHub
SENSORS

HEAT

{ LIGHT

GAS )

SETTINGS

HEAT

LIGHT

GAS

°C
30-
25
-
15»5
10»{

5:

Daily temperature in °C 2024.05.30 Room_1

16:00 20:00

Select a date

2024.05.30

Select aroom
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Po3pobka iHTepdeincy KopmcTyBaya <

oC Daily temperature in °C 2024.05.30 Room_1 Daily temperature in °C 2024.05.30 Room_1
20.8-

20.6-

20.4-

0000 0200 04:00 06:00 08:00 1000 12:00 1400 1&00 1800 2000 22:00

i . i ‘ 0 ! STATS Select a date
0500 0510 : 05:30 05:40

8 Min: 5.0 2024.05.30

STATS Select a date Max: 29.0 Select aroom

Max: 29.0 Select aroom
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(] SensorDataHub

Bl selectaroom
HEAT

08:00 16:00 EEES

The end time must be after the start time.

-o Avalonia

HEAT
LIGHT

GAS ]




! 4
! 4

BUCHOBKM

B xoxi BukoHaHHA KBamidikamiiimoi poboTH Oyno MpoBeleHO aHANi3 ICHYIOUHX CHCTEM aBTOMaTH3amil mpmiagiB. Ha ocHOBI
ICHYIOUHX CHCTEM OYII0 MiJKpeclieHi BayJIMBI MOMEHTH, MO0 IOKpAIHTH iX Ta 3pOOHTH MakKeT 1 JIeCKTON JIO/IaTOK JIIA B3aeMOJil 3
JAaTINKAMH Ta BUHKOHABYHMH IIPHIaJaMH.

B xomi po3poOkm momaTky Ta MakeTy OVIIO JOCSTHYTO BCi MOCTaBJCHI 3aBfaHHS. byma peanizoBaHa (YHKITIOHANBHICTH JUIS
BijIoOpaKeHHA yciX JaHHX MO O0paHOMY JHIO Ta IMPHMIMEHHIO SKi MPHXOASTh 3 MaKeTy 3a JOIMOMOTor ¢peiiMBopky Avalonia, MOBi
nporpamyBarHsa C# Ta 0a3i garnx MSSQL. BimoOpakeHHS TaHHX Ha pi3HHX rpadikiB Ta cTaTHCTHKH. PeanizoBaHa MOMXINBICTE pOOUTH
HACTPOHKY A7 BHKOHABYHX MPHIAIiB A 0OpaHOI KIMHATH Ta IO 0OpaHOMY IIPOMIKKY 4acy 3 MOMKIHBICTIO pelaryBaHHS y IOJATKY.
JobaBiieHe cHIOBINIEHHS PO MTOBITPSIHI TPHBOTH 3 MOMKTHBOCTIO HAJIAIITYBaHHS.

Taxox OyIH po3IIAHYTI MHUTAHHS 3 OXOPOHH IIpali Ta Teopii aBTOMATHIHOTO YIIPABIiHH.

CucrteMa MOHITOPHHTY BHPI3HA€TBCS KiTbKOMa IlepeBaraMH HaJ aHailoraMyu. BoHa Moxke IIpaIfoBaTH Oe3 eNeKTPOINOCTa4aHH,
BUKOPHCTOBYIOUH JIHIIE 5-BaTHE JKepello KUBISHHS, Ta MATPUMY€ OMOBINIEHHS PO MOBITPSHI TPHBOTH, 3a0e3Medyroun Oe3meKy. Takox
CHCTeMa [IO3BONSE IHIMBIAyalbHO HANANTOBYBATH TapaMeTpH JUIS KOKHOTO TIPHUMIINEHHS BiJIMOBITHO /O 3a3Ha9eHHX YaCOBHX
IHTepBaJiB, M0 Hajac OIMBII THyYKe Ta eeKTHBHE YIPABIiHHA B TIOPIBHAHHI 3 IHNTUMH CHCTEMAMH, SKi MPOMOHYIOTEH JIHINE 3araibHi
HAIAIITyBaHHS.

JI71s moIanpInoro po3BHTKY I0aTKY BaKITHBO 30CEPEHTHCH HA PO3IMHpPEHH] (PyHKITIOHATBHOCTI. J[0/1aBaHHS HOBHX MOKITHBOCTEIT,
TAKUX SIK JIO/IAaBaHHS PI3HOT KIMTBKOCTI OTHAKOBHX JIATYHKIB Ha OJ[HE MPHMINICHHS /IS OINBIT TOYHOTO BHUMIPIOBAHHS, JIOJAHHS HOBHX

BH/IIB CEHCOPIB JJI1 BUMIPIOBAHHS iHIIIHX ITapaMeTpiB, Ta iX 00po0Ky. Takox Tpeba 30CcepeINTHCE Ha MOJIIIIICHH] 0e3IIeKH

! 4
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[1aKyto 3a yBary!

cT. rp. AKTAKIT-20-1
o Cenos M.A. m
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TIOJIATOK JI

BinomicTe kBamidikaiiitnoi poooTu
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Ne )
. JlomaTtkoBl
JIOKY- [To3naueHHS HaitmenyBanns . )
B1JOMOCTI
MCHTA
TeKkcTOBl JOKYMEHTH
1 I'FOUK. 442351.011 I13 | [TosicHIOBaJIbHA 3aIICKa 78 c., A4
JloaTkoB1 MaTepiaan
2 JleMoHCTpamiifHuil Matepian y 17 c., A4
BUTJISII Mpe3eHTAallll
I'FOUK. 442351.011 I13
3MmiH. | ApK. Homep nokym. [ligmuc |ata
Po3pob. Cenos M.A. Po3pobka cucremu Jlitepa Apxymr| Apkymris
Iepesip. | Cesonona LK. aBTOMAaTH3AIIi JIs H 1 1
yIpaBIiHHS TpUIaaMu " KITAM
H.xoutp. [CTapoay6iieB M.T. KUTTEe3a0€3MeueHHs Ha aq)?(ll%ilPE
3atB. Hesumoos 1L111. MANPUEMCTBIL




