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//scale init
Configuration.SetPinFunction(21, DeviceFunction.SPI1_MOSI);
Configuration.SetPinFunction(22, DeviceFunction.SPI1_MISO);
Configuration.SetPinFunction(23, DeviceFunction.SPI1_CLOCK);

var spiSettings = new SpiConnectionSettings(1)
{

ClockFrequency = Scale.DefaultClockFrequency
};
var spidev = SpiDevice.Create(spiSettings);
var scale = new Scale(spidev);

var weight = scale.Read();
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//ds18b20 init
Configuration.SetPinFunction(18, DeviceFunction.COM3_RX);
Configuration.SetPinFunction(19, DeviceFunction.COM3_TX);

var oneWire = new OneWireHost();
var ds18b20 = new Ds18b20(oneWire)
{

IsAlarmSearchCommandEnabled = false
};
ds18b20.Initialize();
double temperature;
if (ds18b20.TryReadTemperature(out var currentTemperature))
{

temperature = currentTemperature.DegreesCelsius;
}
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//ADC init
var adc = new AdcController();
var adcChannel = adc.OpenChannel(4);

var adcRawValue = adcChannel.ReadValue();
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//relay init
var gpioController = new GpioController();
var led = gpioController.OpenPin(25, PinMode.Output);

led.Write(PinValue.High);
Thread.Sleep(1000);
led.Write(PinValue.Low);



//ds18b20 init
Configuration.SetPinFunction(18, DeviceFunction.COM3_RX);
Configuration.SetPinFunction(19, DeviceFunction.COM3_TX);
_oneWire = new OneWireHost();
_ds18b20 = new Ds18b20(_oneWire);
_ds18b20.IsAlarmSearchCommandEnabled = false;
_ds18b20.Initialize();

//scale init
Configuration.SetPinFunction(21, DeviceFunction.SPI1_MOSI);
Configuration.SetPinFunction(22, DeviceFunction.SPI1_MISO);
Configuration.SetPinFunction(23, DeviceFunction.SPI1_CLOCK);
var spisettings = new SpiConnectionSettings(1)
{

ClockFrequency = Scale.DefaultClockFrequency
};
var spidev = SpiDevice.Create(spisettings);
_scale = new Scale(spidev);

while (true)
{

int temperature;
if (_ds18b20.TryReadTemperature(out var currentTemperature))
{

temperature = (int)currentTemperature.DegreesCelsius;
}
var weight = (int)_scale.Read();
int adcRawValue = _adcChannel.ReadValue();

Thread.Sleep(1000);



//ds18b20 init
Configuration.SetPinFunction(18, DeviceFunction.COM3_RX);
Configuration.SetPinFunction(19, DeviceFunction.COM3_TX);
_oneWire = new OneWireHost();
_ds18b20 = new Ds18b20(_oneWire);
_ds18b20.IsAlarmSearchCommandEnabled = false;
_ds18b20.Initialize();

//scale init
Configuration.SetPinFunction(21, DeviceFunction.SPI1_MOSI);
Configuration.SetPinFunction(22, DeviceFunction.SPI1_MISO);
Configuration.SetPinFunction(23, DeviceFunction.SPI1_CLOCK);
var spisettings = new SpiConnectionSettings(1)
{

ClockFrequency = Scale.DefaultClockFrequency
};
var spidev = SpiDevice.Create(spisettings);
_scale = new Scale(spidev);

while (true)
{

int temperature;
if (_ds18b20.TryReadTemperature(out var currentTemperature))
{

temperature = (int)currentTemperature.DegreesCelsius;
}
var weight = (int)_scale.Read();
int adcRawValue = _adcChannel.ReadValue();

Thread.Sleep(1000);





namespace Teapot.Services
{

public interface IHardwareService
{

TeapotState GetState();

void SetRelay(bool value);
}

}



public interface IStateService
{

public TeapotState GetState();
public void SetState(TeapotState state);

public TeapotTargetState GetTargetState();
public void SetTargetState(TeapotTargetState state);

}



public class TeapotService : SchedulerService
{

IStateService _stateService;
IHardwareService _hardwareService;

public TeapotService(IStateService stateService, 
IHardwareService hardwareService) 
: base(TimeSpan.FromSeconds(1))

{
_stateService = stateService;
_hardwareService = hardwareService;

}

protected override void ExecuteAsync()
{

var targetState = _stateService.GetTargetState();
var currentState = _hardwareService.GetState();

if (currentState.WaterLevel < 10)
return;

if ((currentState.Temperature < targetState.Temperature) && 
targetState.KeepTemperature)

{



public class TeapotService : SchedulerService
{

IStateService _stateService;
IHardwareService _hardwareService;

public TeapotService(IStateService stateService, 
IHardwareService hardwareService) 
: base(TimeSpan.FromSeconds(1))

{
_stateService = stateService;
_hardwareService = hardwareService;

}

protected override void ExecuteAsync()
{

var targetState = _stateService.GetTargetState();
var currentState = _hardwareService.GetState();

if (currentState.WaterLevel < 10)
return;

if ((currentState.Temperature < targetState.Temperature) && 
targetState.KeepTemperature)

{



public class TeapotService : SchedulerService
{

IStateService _stateService;
IHardwareService _hardwareService;

public TeapotService(IStateService stateService, 
IHardwareService hardwareService) 
: base(TimeSpan.FromSeconds(1))

{
_stateService = stateService;
_hardwareService = hardwareService;

}

protected override void ExecuteAsync()
{

var targetState = _stateService.GetTargetState();
var currentState = _hardwareService.GetState();

if (currentState.WaterLevel < 10)
return;

if ((currentState.Temperature < targetState.Temperature) && 
targetState.KeepTemperature)

{



public class TeapotService : SchedulerService
{

IStateService _stateService;
IHardwareService _hardwareService;

public TeapotService(IStateService stateService, 
IHardwareService hardwareService) 
: base(TimeSpan.FromSeconds(1))

{
_stateService = stateService;
_hardwareService = hardwareService;

}

protected override void ExecuteAsync()
{

var targetState = _stateService.GetTargetState();
var currentState = _hardwareService.GetState();

if (currentState.WaterLevel < 10)
return;

if ((currentState.Temperature < targetState.Temperature) && 
targetState.KeepTemperature)

{



public static IHostBuilder CreateHostBuilder() =>
Host.CreateDefaultBuilder()

.ConfigureServices(services =>
{

services.AddSingleton(typeof(IStateService),
typeof(StateService));

services.AddSingleton(typeof(IHardwareService),
typeof(HardwareService));

services.AddHostedService(typeof(TeapotService));
});



public static IHostBuilder CreateHostBuilder() =>
Host.CreateDefaultBuilder()

.ConfigureServices(services =>
{

services.AddSingleton(typeof(IStateService),
typeof(StateService));

services.AddSingleton(typeof(IHardwareService),
typeof(HardwareService));

services.AddHostedService(typeof(TeapotService));
});

IHost host = CreateHostBuilder().Build();
host.Run();



Debug.WriteLine("Waiting for network up and IP address...");
bool success;
CancellationTokenSource cs = new(60000);
success = WifiNetworkHelper.ConnectDhcp(MySsid, MyPassword, 

token: cs.Token);
if (!success)
{

Debug.WriteLine($"Can't connect, error: {WifiNetworkHelper.Status}.");
if (WifiNetworkHelper.HelperException != null)
{

Debug.WriteLine($"Exception: {WifiNetworkHelper.HelperException}");
}
return;

}
Console.WriteLine($"Connected to network {MySsid}");
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class TeapotController
{

private readonly IStateService _stateService;

public TeapotController(IStateService stateService)
{

_stateService = stateService;
}

[Route("coffee")]
[Method("GET")]
public void Coffee(WebServerEventArgs e)
{

e.Context.Response.StatusCode = 418;
}
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[Route("state")]
[Method("GET")]
public void GetState(WebServerEventArgs e)
{

try
{

var state = _stateService.GetState();
var content = JsonConvert.SerializeObject(state);
e.Context.Response.ContentType = "application/json";
WebServer.OutPutStream(e.Context.Response, content);

}
catch (Exception)
{

WebServer.OutputHttpCode(e.Context.Response, HttpStatusCode.BadRequest);
}

}



[Route("state")]
[Method("POST")]
public void SetState(WebServerEventArgs e)
{

try
{

byte[] buff = new byte[e.Context.Request.ContentLength64];
e.Context.Request.InputStream.Read(buff, 0, buff.Length);
string rawData = new string(Encoding.UTF8.GetChars(buff));
TeapotTargetState state = 

(TeapotTargetState)JsonConvert.DeserializeObject(rawData, typeof(TeapotTargetState));

_stateService.SetTargetState(state);
}
catch (Exception)
{

WebServer.OutputHttpCode(e.Context.Response, HttpStatusCode.BadRequest);
}

}



// Instantiate a new web server on port 80.
using (var webServer = new WebServerDi(80, 

HttpProtocol.Http, 
new Type[] { typeof(TeapotController) }, 
serviceProvider))

{
webServer.Start();
Thread.Sleep(Timeout.Infinite);

}
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var config = new DriverConfig(
endpoint: endpoint,
database: database,
credentials: new TokenProvider(token)

);

await using var driver = await Driver.CreateInitialized(config);
using var tableClient = new TableClient(driver, new TableClientConfig());

var query = @$"
DECLARE $event_date AS Timestamp;
DECLARE $temperature AS Float;
DECLARE $water_level AS Int32;
DECLARE $is_on AS Bool;

UPSERT INTO teapot_state (event_date, temperature, water_level, is_on)
VALUES ($event_date, $temperature, $water_level, $is_on);";



var response = await tableClient.SessionExec(async session =>
{

return await session.ExecuteDataQuery(
query: query,
txControl: TxControl.BeginSerializableRW().Commit(),
parameters: new Dictionary<string, YdbValue>
{

{"$event_date", YdbValue.MakeTimestamp(DateTime.Now)},
{"$temperature", YdbValue.MakeFloat(temperature)},
{"$water_level", YdbValue.MakeInt32(waterLevel)},
{"$is_on", YdbValue.MakeBool(isOn)}

},
settings: new ExecuteDataQuerySettings()
{

OperationTimeout = TimeSpan.FromSeconds(1),
TransportTimeout = TimeSpan.FromSeconds(5)

}
);

});
response.Status.EnsureSuccess();























var response = await tableClient.SessionExec(async session =>
{

var query = @"SELECT event_date, temperature, water_level, is_on
FROM teapot_state
ORDER BY event_date DESC
LIMIT 1;";

return await session.ExecuteDataQuery(
query: query,
txControl: TxControl.BeginSerializableRW().Commit());

});
response.Status.EnsureSuccess();
var queryResponse = (ExecuteDataQueryResponse) response;
var resultSet = queryResponse.Result.ResultSets[0];

var temp = (float?)resultSet.Rows[0][1];

Console.WriteLine($"Temperature: {temp}");
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var tlsOptions = new MqttClientOptionsBuilderTlsParameters
{

SslProtocol = SslProtocols.Tls12,
UseTls = true

};
tlsOptions.CertificateValidationCallback += CertificateValidationCallback;

var options = new MqttClientOptionsBuilder()
.WithClientId($"Test_C#_Client_{Guid.NewGuid()}")
.WithTcpServer(MqttServer, MqttPort)
.WithTls(tlsOptions)
.WithCleanSession()
.WithCredentials(id, password)
.Build();

var factory = new MqttFactory();
mqttClient = factory.CreateMqttClient();

await mqttClient.ConnectAsync(options, CancellationToken.None);

await mqttClient.PublishAsync(topic, message, MqttQualityOfServiceLevel.AtLeastOnce);





var caCert = new X509Certificate(s_certificate);
_mqttDeviceClient = 

new MqttClient(_mqttServer, _mqttPort, true, caCert, null, MqttSslProtocols.TLSv1_2);
_mqttDeviceClient.Connect(Guid.NewGuid().ToString(), _deviceId, _devicePassword);

_mqttDeviceClient.Subscribe(new[] { topicName }, new[] { MqttQoSLevel.AtLeastOnce });
_mqttDeviceClient.MqttMsgPublishReceived += HandleIncomingMessage;
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new MqttClient(_mqttServer, _mqttPort, true, caCert, null, MqttSslProtocols.TLSv1_2);
_mqttDeviceClient.Connect(Guid.NewGuid().ToString(), _deviceId, _devicePassword);

_mqttDeviceClient.Subscribe(new[] { topicName }, new[] { MqttQoSLevel.AtLeastOnce });
_mqttDeviceClient.MqttMsgPublishReceived += HandleIncomingMessage;

private void ReportState(string topicName, TeapotState state)
{

_mqttDeviceClient.Publish(topicName, 
Encoding.UTF8.GetBytes($"{state.Temperature};{state.WaterLevel};{state.IsOn}"));

}

private void HandleIncomingMessage(object sender, MqttMsgPublishEventArgs e)
{

var messageStr = Encoding.UTF8.GetString(e.Message, 0, e.Message.Length);
int temp = 0;
if (int.TryParse(messageStr, out temp))

SetTargetState(new TeapotTargetState() { Temperature = temp });
}








