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Main.cpp
#tinclude <QApplication> #include

“MainWindow. h”

int main(int argc, char *argv[])
{
QApplication a(argec, argv) .
MainWindow w;
w.show(); return

a.exec();

MainWindow.h

#pragma once

#include <QMainWindow> #include
“ConnectionChecker. h” #include
“Setting. h”

#tinclude “TemperatureTab. h”
#include “PhotoresistorTab. h”
#include “LEDTab. h”

#include “UltrasonicTab. h”
#include <QLabel> #include
<QSerialPort> #include
<QSerialPortInfo> #include
<QTabWidget> #include
<QString> #include <QTimer>

#include “xlsxdocument. h”

class MainWindow : public QMainWindow

{
Q_OBJECT
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public:

MainWindow (QWidget *parent = nullptr);

private:

QLabel* status; GConnectionCheckerx*

connectChecker; QTimer*x timer;

Setting* portSettings; QSerialPort*

comPort; QSerialPortlInfo
comPortInfo; QTabWidget* tabs;
QString buffer;

bool isSavingData;

void saveLEDTab (LEDTabx widget, const QString& name, QXIsx::Document& doc) ;

void savePhotoresistorTab (PhotoresistorTab*

QX Isx: :Document& doc) ;

void saveTemperatureTab (TemperatureTab*

QX1sx: :Document& doc) ;

void saveUltrasonicTab (Ul trasonicTab*

QX1sx: :Document& doc) ;

private slots:
void openSettings(); void

saveData () ;

void updateStatus (bool isConnected); void
updatePortName (QString portName) ;
updateBaudRate (QString baudRate) ;
updateDataBits (AString dataBits) ;
updateStopBits (QString stopBits) ;

updateParity (QString parity);

void updateF lowControl (QString flowControl);

void
void
void

void

void updateTimeout (QString timeout);

void readSerial () ;

MainWindow.cpp

widget,

widget,

widget,

const

const

const

0String&

0String&

QString&
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#tinclude “MainWindow. h”

#include <QMenuBar>
#include <QStatusBar>
#tinclude <QMessageBox>
#include <QList> #include
<QString> #include
<QVariant> #include
<QFileDialog> #include
<QFontMetrics> #include
<0Size>

#tinclude “xIsxcell.h” #include
“xlsxchart. h” #include

“xlsxcellrange. h”

MainWindow: :MainWindow (QWidget =*parent)
: QMainWindow (parent)
, connectChecker (new ConnectionChecker)
, timer (new QTimer (this))
, portSettings (new Setting)
, buffer (")
isSavingData (false)

timer->start (1000) ;

comPort = new QSerialPort (this) ;
comPort->setPortName () ;
comPort->setBaudRate (QSer ialPort: :Baud9600) ;
comPort->setDataBits (QSerialPort::Data8) ;
comPort->setStopBits (QSerialPort::0OneStop) ;
comPort->setParity (QSerialPort::NoParity) ;

comPort->setFlowControl (QSerialPort: :NoF lowControl) ;

status = new QLabel ("Disconnected”, this);

statusBar () —>addWidget (status) ;

menuBar () ->addAction (“Settings”, this, SLOT (openSettings()));

menuBar () ->addAction (“Save Data”, this, SLOT (saveData()));
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tabs = new QTabWidget (this);

setCentralWidget (tabs) ;

connect (connectChecker, SIGNAL (connectionChanged (bool)), portSettings,
SLOT (changePortList (bool))) ;

connect (connectChecker, SIGNAL (connectionChanged (bool)), this
SLOT (updateStatus (bool))) ;

connect (portSettings, SIGNAL (portChangedSignal (QString)), this
SLOT (updatePor tName (QString))) ;

connect (portSettings, SIGNAL (baudRateChangedSignal (QString)), this
SLOT (updateBaudRate (QString))) ;

connect (portSettings, SIGNAL (dataBitsChangedSignal (QString)), this
SLOT (updateDataBits (QString))) ;

connect (portSettings, SIGNAL (stopBitsChangedSignal (QString)), this

SLOT (updateStopBits (AString))) ;

connect (portSettings, SIGNAL (par i tyChangedSignal (QString)), this,
SLOT (updatePar ity (QString))) ;
connect (portSettings, SIGNAL (f lowControlChangedSignal (QString)), this
SLOT (updateF lowControl (QString))) ;
connect (portSettings, SIGNAL (saveDataT imeoutChangedSignal (QString)), this

SLOT (updateTimeout (QString))) ;
//connect (portSettings, SIGNAL (saveDataT imeoutChangedSignal (QString)), this

SLOT (updateTimeout (AString))) ;

connect (comPort, SIGNAL (readyRead()), this, SLOT(readSerial ()));

resize (350, 235);
setWindowTitle ("COM Port Data Monitor™);

void MainWindow: :saveLEDTab (LEDTab *widget, const QString& name, QXIsx::Document& doc)

{
LEDTab* led = qobject_cast<LEDTab*> (widget) ;

OList<int> values = led—>getValues();
OList<QString> dates = led->getDateTime();

doc. addSheet (name) ;
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doc.write(1, 1, QVariant(“Date and Time”)) ;

doc.write(1, 2, QVariant(“"Value”));

QXIsx::Cellx dateCell = doc.cel At (1, 1);
QXIsx::Cellx valueCell = doc.cel [At(1, 2);

double dateWidth = QFontMetrics (dateCel |-
>format (). font (). horizontalAdvance (dateCel |->value (). toString()) ;
double valueWidth = QFontMetrics (valueCel |-

>format (). font (). horizontalAdvance (valueCel |->value (). toString()) ;

for (int row = 0; row < values.size(); ++row)

{

doc.write(row + 2, 1, QVariant(dates[row].replace(' T, * ')));

doc.write(row + 2, 2, QVariant (values[row]));

QXlIsx::Cell *firstCell = doc.cel |At(row + 2, 1); QXIsx::Cell
*secondCel| = doc.cel |At(row + 2, 2); QFontMetrics

metrics (firstCel |->format (). font () ;

dateWidth = gMax (dateWidth
static_cast<double> (metrics. horizontalAdvance (firstCel|->value().toString())));
valueWidth = gMax (valueWidth

static_cast<double> (metrics. horizontalAdvance (secondCel [->value (). toString())));

}

doc. setColumnWidth (1, dateWidth / 5);
doc. setColumnWidth (2, valueWidth / 5);

OXIsx::Chartx chart = doc. insertChart (1, 3, QSize (400, 300)) ;

chart—>setChartType (QXIsx: :Chart::CT_LineChart) ;
//chart->addSeries (QXIsx::Cel IRange (2, 1, dates.size() + 1, 1));
chart—>addSeries (QXIsx::Cel IRange (2, 2, dates.size() + 1, 2));

void MainWindow: :savePhotoresistorTab (PhotoresistorTab *widget, const QString& name
QX 1sx: :Document& doc)

{
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PhotoresistorTab* photoresistor = qobject_cast<{PhotoresistorTab*> (widget); QList<int>

values = photoresistor—>getValues() ;

OList<QString> dates = photoresistor—>getDateTime() ;

doc. addSheet (name) ;

doc.write(1, 1, QVariant("Date and Time”));

doc.write(1, 2, QVariant(“"Value”));

OXIsx::Cell*x dateCell = doc.cel At (1, 1);

OXIsx::Cell* valueCell = doc.cel IAt(1, 2);

double dateWidth = QFontMetrics (dateCel |-
>format (). font (). horizontalAdvance (dateCel | ->value (). toString()) ;

double valueWidth = QFontMetrics (valueCel |-
>format (). font ()). horizontalAdvance (valueCel [->value (). toString()) ;

for (int row = 0; row < values.size(); ++row)

{

doc.write(row + 2, 1, QVariant(dates[row].replace(' T, * ')));

doc.write(row + 2, 2, QVariant (values[row]));

OXIsx::Cell *firstCell = doc.cel At (row + 2, 1); QXIsx::Cell
*secondGel | = doc.cel[At(row + 2, 2); QFontMetrics

metrics (firstCel |->format (). font () ;

dateWidth = gMax (dateWidth
static_cast<double> (metrics. horizontalAdvance (firstCel|->value().toString())));
valueWidth = gMax (valueWidth

static_cast<double> (metrics. horizontalAdvance (secondCel [->value (). toString())));

}

doc. setColumnWidth (1, dateWidth / 5);
doc. setColumnWidth (2, valueWidth / 5);

QXIsx::Chart* chart = doc. insertChart (1, 3, QSize (400, 300)) ;
chart->setChartType (OXIsx: :Chart::CT_LineChart) ;
chart->addSeries (QXIsx::Cel IRange (2, 1, dates.size() + 1, 1));
chart—>addSeries (QX|sx::Cel|Range (2, 2, dates.size() + 1, 2));
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void MainWindow: :saveTemperatureTab (TemperatureTab =#*widget, const QString& name,
OX1sx: :Document& doc)

{
TemperatureTab* dht = qobject_cast<TemperatureTab*> (widget) ;

QList<double> temperature = dht->getTemperature(); QList<double>
humidity = dht->getHumidity () ;

QList<QString> dates = dht->getDateTime();

doc. addSheet (name) ;

doc.write(1, 1, QVariant("Date and Time”));

doc.write(1, 2, QVariant (“Temperature”));

doc.write(1, 3, QVariant("Humidity”));

QXIsx::Cell* dateCell doc.cel At (1, 1);

QXIsx::Cell* tempCel |

doc.cel IAt(1, 2);

QXIsx::Cell* humCell = doc.cel IAt(1, 3);

double dateWidth = QFontMetrics (dateCel |-
>format (). font (). horizontalAdvance (dateCel |->value (). toString()) ;

double tempWidth = QFontMetrics (tempCel |-
>format (). font()). horizontalAdvance (tempCel |->value (). toString () ;

double humWidth = QFontMetr ics (humCel |-
>format (). font (). horizontalAdvance (humCel |->value (). toString()) ;

for (int row = 0; row < dates.size(); ++row)

{

doc.write(row + 2, 1, QVariant(dates[row].replace(C T, = ")));

doc.write(row + 2, 2, QVariant(temperature[row]));
doc.write(row + 2, 3, QVariant(humidity[row]));

OXIsx::Cell *firstCell = doc.cellAt(row + 2, 1); OXlsx::Cell
xsecondCel| = doc.cellAt(row + 2, 2); QXIsx::Cell *thirdCell =
doc. cel [At(row + 2, 3); QFontMetrics metrics(firstCell-
>format (). font Q) ;

dateWidth = gMax (dateWidth
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static_cast<double> (metrics. horizontalAdvance (firstCel |->value (). toString())));

tempWidth = aMax (tempWidth
static_cast<double>(metrics. horizontalAdvance (secondCel |->value (). toString())));
humWidth = aMax (humWidth
static_cast<double>(metrics. horizontalAdvance (thirdCel |->value (). toString()))) ;
}

doc. setColumnWidth (1, dateWidth / 5);
doc. setColumnWidth (2, tempWidth / 5);
doc. setColumnWidth (3, humWidth / 5);

OX1sx::Chartx tempChart = doc. insertChart (1, 4, QSize (400, 300));
tempChart—>setChartType (QX1sx: :Chart::CT_LineChart) ;

//tempChart->addSeries (QXIsx::Cel IRange (2, 1, dates.size() + 1, 1));
tempChart->addSer ies (QXIsx: :Cel IRange (2, 2, dates.size() + 1, 2));

OXIsx::Chartx humChart = doc. insertChart ((300 / 16), 4, QSize (400, 300));

humChart—>setChartType (@X|sx: :Chart: :CT_LineChart) ;
//humChart->addSeries (QXIsx::Cel [Range (2, 1, dates.size() + 1, 1));
humChart->addSeries (QXIsx::Cel IRange (2, 3, dates.size() + 1, 3));

void MainWindow: :savelltrasonicTab(UltrasonicTab *widget, const QString &name
QX1sx: :Document &doc)

{
UltrasonicTabx ultrasonic = qobject_cast<UltrasonicTab*> (widget): QList<int>

values = ultrasonic—>getValues();

OList<QString> dates = ultrasonic—>getDateTime() ;

doc. addSheet (name) ;

doc.write(1, 1, QVariant(“Date and Time™));

doc.write(1, 2, QVariant("Distance, cm”));

QXIsx::Cellx dateCell = doc.cel At (1, 1);

OXIsx::Cell* valueCell = doc.cel [At(1, 2);
double dateWidth = QFontMetrics (dateCel |-
>format (). font()). horizontalAdvance (dateCel |->value (). toString()) ;
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double valueWidth = QFontMetrics (valueCel |-

>format (). font()). horizontalAdvance (valueCell->value (). toString()) ;

for (int row = 0; row < values.size(); ++row)

{

doc.write(row + 2, 1, QVariant(dates[row].replace(' T, ' ')));

doc.write(row + 2, 2, QVariant(values[row]));

AXIsx::Cell *firstCell = doc.cel [At(row + 2, 1); QXIsx::Cell
*secondCel| = doc.cel |At(row + 2, 2); QFontMetrics

metrics (firstCell->format (). font());

dateWidth = gMax (dateWidth
static_cast<double> (metrics. horizontalAdvance (firstCel |->value (). toString())));
valueWidth = gMax (valueWidth

static_cast<double> (metrics. horizontalAdvance (secondCel |->value (). toString())));

}

doc. setColumnWidth (1, dateWidth / 5);
doc. setColumnWidth (2, valueWidth / 5);

QXIsx::Chart* chart = doc. insertChart (1, 3, QSize (400, 300)) ;
chart—>setChartType (X Isx: :Chart: :CT_LineChart) ;
//chart->addSeries (QXIsx::Cel |IRange (2, 1, dates.size() + 1, 1));
chart->addSeries (OXIsx::Cel IRange (2, 2, dates.size() + 1, 2));

void MainWindow: :openSettings ()
{
portSettings—>show();

void MainWindow: :saveData ()
{
if (tabs->count() == 0)
{

QMessageBox: :information(nul lptr, “Warning”, “No data to save”); return;
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QString filePath = QFileDialog::getSaveFileName (nul Iptr, “Save Excel File”,
QDir::currentPath(), “Excel Files (k. xlsx)”);

if (filePath. isEmpty())

{

return,;

isSavingData = true;

QX Isx: :Document doc;

for (int i =0; i < tabs—>count(); ++i)
{

QWidget* wgt = tabs—>widget (i); if
(gob ject_cast<LEDTab*> (wgt))

{
saveLEDTab (gob ject_cast<LEDTab*> (wgt), tabs—>tabText(i), doc);

}
else if (gobject_cast<PhotoresistorTab*> (wgt))

{
savePhotoresistorTab (qob ject_cast<{PhotoresistorTab*> (wgt), tabs-

>tabText (i), doc);

}
else if (gobject_cast<TemperatureTab*> (wgt))

{
saveTemperatureTab (qobject_cast<{TemperatureTab*> (wgt), tabs—>tabText (i)

doc) ;

}
else if (gobject_cast<UltrasonicTab*> (wgt))

{
saveUltrasonicTab (qobject_cast<UltrasonicTab*> (wgt), tabs—>tabText (i)

doc) ;

doc. saveAs (filePath) ;

OMessageBox: :information(nul lptr, “Information”, “The data is saved”); isSavingData =

false;



void MainWindow: :updateStatus (boo! isConnected)
{
if (isConnected)
{
if (comPort->open(QI0Device: :ReadWrite))

{
aDebug O << “OPENED”;

OMessageBox::critical (nullptr, “Error”, comPort—>errorString());

J

comPortInfo = QSerialPortInfo (xcomPort) ;

status—>setText (“Connected: “ +  comPortInfo. description()

comPortInfo. portName()) ;

}

else
{
if (comPort->isOpen())
{
comPort->close () ; aDebug ()
<< “CLOSED";
}
status—>setText ("Disconnected”) ;
}

itT (lbuffer. isEmpty())
{

buffer.clear () ;

void MainWindow: :updatePortName (QString portName)
{
comPort->setPortName (portName) ;

aDebug ) << “Port name: “ << comPort—>portName() ;
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void MainWindow: :updateBaudRate (QString baudRate)

{

void MainWindow: :updateDataBits (QString dataBits)

{

void MainWindow: :updateStopBits (QString stopBits)

{

comPort->setBaudRate (baudRate. tolnt () ;
aDebug ) << “Baud rate: ” << comPort->baudRate () ;

QSerialPort::DataBits data = QSerialPort::Data8; i

(dataBits == “5")

{

}

data = QSerialPort::Datab;

else if (dataBits == "6")

{

}

data = QSerialPort::Data6;

else if (dataBits == "77)

{

}

data = QSerialPort::Data7;

else if (dataBits == "8")

{

data = QSerialPort::Data8;

comPort->setDataBits (data) ;

dDebug ) << “Data bits: ” << comPort->dataBits();

QSerialPort::StopBits stop = QSerialPort::0OneStop;

(stopBits == “1 Bit")

{

}

stop = QSerialPort::0neStop;

else if (stopBits == “1.5 Bits”)

if
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{
stop = QSerialPort::0neAndHalfStop;
}
else if (stopBits == “2 Bits”)
{
stop = QSerialPort::TwoStop;
}

comPort->setStopBits (stop) ;
aDebug () << “Stop bits: ” << comPort->stopBits () ;

void MainWindow: :updateParity (QString parity)

{

QSerialPort::Parity par = QSerialPort::NoParity; if

(parity == “Even Parity”)

{

par = QSerialPort::EvenParity;
}
else if (parity == “0dd Parity”)
{

par = QSerialPort::0ddParity;
}
else if (parity == "Space Parity”)
{

par = QSerialPort::SpaceParity;
}
else if (parity == “"Mark Parity”)
{

par = QSerialPort::MarkParity;
}
else if (parity == "No Parity”)
{

par = QSerialPort::NoParity;
}

comPort->setParity (par) ;
aDebug ) << “Parity: ” << comPort-Dparity();
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void MainWindow: :updateFlowControl (QString flowControl)
{

QSerialPort::FlowControl flow = QSerialPort::NoFlowControl;

(flowControl == “No Flow Control”)
{
flow = QSerialPort::NoFlowControl;
}
else if (flowControl == “Hardware Control”)
{
flow = QSerialPort::HardwareControl;
}
else if (flowControl == “Software Control”)
{
flow = QSerialPort::SoftwareControl;
}

comPort->setFlowControl (flow) ;

agDebug ) << “Flow control: “ << comPort->flowControl () ;

void MainWindow: :updateTimeout (QString timeout)

{
if (timeout == "1 sec”)
{
timer->start (1000) ;
}
else if (timeout == "3 sec”)
{
timer—>start (3000) ;
}
else if (timeout == "5 sec”)
{

timer->start (5000) ;
}

else if (timeout == "10 sec”)

{
timer->start (10000) ;

if
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}

else if (timeout == "30 sec”)

{
timer->start (30000) ;
}
else if (timeout == "1 min”)
{
timer->start (60000) ;
}
else if (timeout == "3 min”)
{
timer->start (180000) ;
}
else if (timeout == “5 min”)
{
timer->start (300000) ;
}
else if (timeout == “10 min”)
{
timer->start (600000) ;
}
else if (timeout == “30 min”)
{
timer—>start (1800000) ;
}
else if (timeout == “1 hour”)
{
timer->start (3600000) ;
}

void MainWindow: :readSerial ()

{
buffer. append (comPort—>readAll () ;

if (lisSavingData)
{
while (buffer.contains(' {') && buffer.contains(}’))

{



1;

aDebug () << buffer;
int startlndex = buffer. index0Of (' {"); int
endIndex = buffer. index0f ('}’);

QString parameters = buffer.mid(startlndex + 1,

aDebug () << parameters;

if (parameters.contains('}'))

{

endIndex - startlndex -

85



aDebug () << “DELETED”;
buffer. erase (buffer.begin(), buffer.begin() + endIndex + 1);

continue;

J

if (parameters.contains( {'))

{
aDebug () << “DELETED”;
buffer. erase (buffer. begin(), buffer.begin() + buffer. index0f ( {’
buffer. index0f ( {") + 1));

continue;

}
if (endIndex < startlIndex)

{

aDebug ) << “DELETED”;
buffer. erase (buffer. begin(), buffer.begin() + endIndex + 1);
continue;
}
QStringList list = parameters.split(,’); bool
isFound = false;
if (list[0] == "TEMP_AND_HUM")
{
for (int i =0; i < tabs—>count(); ++i)
{
if (tabs—>tabText(i) == list[1])
{

gob ject_cast<TemperatureTab*> (tabs—>widget (i))—
>setTemperature (list[2]);

gobject_cast<{TemperatureTab*> (tabs—>widget (i))-

SsetHumidity (1ist[3]) ; d = true; break;

aDebug () << “UPDATED”;
[
s

F
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if (lisFound)

{

J

else if

{

for

TemperatureTabx temperature = new TemperatureTab;
temperature—>setTemperature (list[2]); temperature-
>setHumidity (1ist[3]);

tabs->addTab (temperature, list[1]);

gDebug () << “CREATED”;
connect (timer, SIGNAL (timeout()), temperature, SLOT (saveData()));

(list[0] == "LED")

(int i =0; i < tabs—>count(); ++i)

if (tabs—>tabText (i) == list[1])

{
gobject_cast<LEDTab*> (tabs—>widget (i))—>setLEDValue (list[2]); aDebug()

<< "UPDATED";

isFound = true;

break;

if (lisFound)

{

J

else if

{

LEDTab* led = new LEDTab;

led->setLEDValue (1ist[2]);

tabs->addTab (led, list[1]);

aDebug ) << “CREATED”;

connect (timer, SIGNAL (timeout()), led, SLOT(saveData()));

(list[0] == "PHOTORESISTOR")

for (int i =0; i < tabs—>count(); ++i)
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if (tabs—>tabText(i) == list[1])
{
qob ject_cast<PhotoresistorTab*> (tabs—>widget (i))-
>setPhotoresistorValue (list[2]);
aDebug ) << “UPDATED”;

isFound = true;

break;

if (lisFound)
{

PhotoresistorTab* photoresistor = new PhotoresistorTab;
photoresistor—>setPhotoresistorValue(list[2]);
tabs—>addTab (photoresistor, list[1]); aDebug()
<< “CREATED";
connect (timer, SIGNAL (timeout (), photoresistor,
SLOT (saveData())) ;
}



J
else if (list[0] == "HC_SR04")
{

for (int i =0; i < tabs—>count(); ++i)
{

if (tabs—>tabText (i) == list[1])

{

>setValue(list[2]);

J

gobject_cast<Ultrasonic
Tab*> (tabs—>widget (i))-

aDebug O << “UPDATED”;

[
s

F
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if (lisFound)

{

UltrasonicTab* ultrasonic = new UltrasonicTab;
ultrasonic->setValue (list[2]) ;

tabs—>addTab (ultrasonic, list[1]);

aDebug ) << “CREATED”;

connect (timer, SIGNAL (timeout()), ultrasonic, SLOT(saveData()));

buffer. erase (buffer.begin(), buffer.begin() + endIndex + 1);

ConnectionChecker.h

#pragma once

#include <QWidget>
#tinclude <QTimer>
#tinclude <QThread>

class GonnectionChecker : public QObject

{
Q_OBJECT
public:

explicit ConnectionChecker (Q0bject #*parent = nullptr);

“ConnectionChecker () ;

private:
bool isConnected;
QTimer*x timer;

QThread* thread;

private slots:

void checkConnection() ;

signals:
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void connectionChanged (bool isConnected) ;

ConnectionChecker.cpp
#include “ConnectionChecker.h”
#include <QSerialPort> #include
<QSerialPortInfo>

ConnectionChecker : :ConnectionChecker (Q0bject *parent)
. QObject {parent}

isConnected {false}

timer = new QTimer (this);
connect (timer, SIGNAL (timeout()), this, SLOT (checkConnection()));
timer—>start (300) ;

QThread* thread = new QThread (this) ;
this—>moveToThread (thread) ;
thread->start () ;

ConnectionChecker : : “ConnectionChecker ()

{
thread—>quit () ;

void ConnectionChecker : :checkConnection()

{
QList<QSerialPortInfo> portsinfo = QSerialPortInfo::availablePorts(); bool

currentConnected = isConnected;

if ('portsinfo. isEmpty())
{

isConnected = true;

//aDebug () << isConnected << ” “ << portsInfo. at(0). portName () ;

else
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isConnected = false;

//aDebug () << isConnected;

if (currentConnected != isConnected)

{
aDebug ) << “Emitted”;

emit connectionChanged (isConnected) ;

Settings.h

#tpragma once

#include <QWidget>
#include <QComboBox>
#include <QLabel>
#include <QVBoxLayout>
#include <QHBoxLayout>
#include <QGroupBox>

class Setting : public QWidget

{
Q_OBJECT
public:
Setting (OWidget *parent = nul lptr);

private:
QGroupBox* portSettings;

QGroupBox* otherSettings;

QLabe|* portLabel;

QLabel* baudRatelLabel ;
QLabe|* dataBitsLabel;
QLabe|* stopBitsLabel;
QLabel* paritylLabel;
QLabel* flowControllLabel;



QLabe | * saveDataTimeoutLabel;

QComboBox* portComboBox; QComboBox*
baudRateComboBox; QComboBox*
dataBitsComboBox; QComboBox*
stopBitsComboBox; QComboBox*

par i tyComboBox; QComboBox*
flowControlComboBox;

QComboBox* saveDataT imeoutComboBox;

void fillComboBoxes () ;

public slots:
void changePortList (bool  isConnected);
void portChanged (QString port) ;
void baudRateChanged (QString  baudRate) ;
void dataBitsChanged (QString dataBits);
void stopBitsChanged (AString stopBits);
void parityChanged (QString parity);
void  flowControlChanged (AString  flowControl);

void saveDataTimeoutChanged (AString timeout) ;

signals:
void portChangedSignal (QString port);
void  baudRateChangedSignal (QString  baudRate) ;
void dataBitsChangedSignal (QString dataBits);
void  stopBitsChangedSignal (QString  stopBits);
void parityChangedSignal (QString parity);
void flowControlChangedSignal (QString flowControl); void

saveDataT imeoutChangedSignal (QString timeout) ;

Settings.cpp

#include “Setting.h”

#include <QStringlList> #include
<QSerialPortInfo>
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Setting: :Setting (OWidget *parent)

: QWidget {parent}

portSettings = new QGroupBox ("Port Settings”)
otherSettings = new QGroupBox (“Other Settings”);

portLabel = new QLabel ("Port™); baudRatelabel
= new QLabel ("Baud Rate”); dataBitsLabel = new
QLabel ("Data Bits™); stopBitsLabel = new
QLabel (“Stop Bits™); paritylLabel = new

QLabel ("Parity”);

flowControlLabel = new QLabel ("Flow Control”);

saveDataTimeoutLabel = new QLabel (“Saving Data Timeout”) ;

portComboBox = new QComboBox () ; baudRateComboBox
= new QComboBox () ; dataBitsComboBox = new
QComboBox () ; stopBitsComboBox = new QComboBox () ;
par i tyComboBox = new QComboBox () ;
flowControlComboBox = new QComboBox () ;
saveDataTimeoutComboBox = new QComboBox () ;

fillComboBoxes () ;

connect (portGomboBox, SIGNAL (currentTextChanged (QString)), this,
SLOT (portChanged (QString)))

connect (baudRateComboBox, SIGNAL (currentTextChanged (QString)), this,
SLOT (baudRateChanged (QString))) ;

connect (dataBitsComboBox, SIGNAL (currentTextChanged (QString)), this,
SLOT (dataBitsChanged (QString))) ;

connect (stopBitsComboBox, SIGNAL (currentTextChanged (QString)), this,
SLOT (stopBitsChanged (QString))) ;

connect (par i tyComboBox, SIGNAL (currentTextChanged (QString)), this,
SLOT (par ityChanged (QString)))

connect (flowContro|ComboBox, SIGNAL (currentTextChanged (QString)), this
SLOT (f lowControlChanged (AString))) ;

connect (saveDataT imeoutComboBox, SIGNAL (currentTextChanged (QString)), this,

SLOT (saveDataT imeoutChanged (QString))) ;

QVBoxLayout* firstColumn = new QVBoxLayout;
firstColumn—->addWidget (portLabel); firstColumn-



>addWidget (baudRatelLabel) ; firstColumn-
>addWidget (dataBitsLabel); firstColumn-
>addWidget (stopBitsLabel); firstColumn-
>addWidget (parityLabel); firstColumn-
>addWidget (flowControlLabel) ;

QVBoxLayout* secondGolumn = new QVBoxLayout;
secondCo lumn—>addWidget (portComboBox) ;
secondCo lumn—>addWidget (baudRateComboBox) ;
secondCo lumn—>addWidget (dataBitsComboBox) ;
secondCo lumn—>addWidget (stopBitsComboBox) ;
secondCo lumn—>addWidget (par i tyComboBox) ;

secondCo lumn—>addWidget (f lowControlComboBox) ;
QHBoxLayout* |ayoutForPortSettings = new QHBoxLayout;
layoutForPortSettings—>addLayout (firstColumn) ;

|ayoutForPortSettings—>addLayout (secondColumn) ;

QVBoxLayout* firstColumnForOtherSettings = new QVBoxLayout;

firstColumnForOtherSettings—>addWidget (saveDataT imeoutLabel) ;

QVBoxLayout* secondColumnForOtherSettings = new QVBoxLayout;

secondColumnForOtherSettings—>addWidget (saveDataT imeoutComboBox) ;

QHBoxLayout* |ayoutForOtherSettings = new QHBoxLayout;
|ayoutForOtherSettings—>addLayout (firstColumnForOtherSettings) ;

layoutForOtherSettings—>addLayout (secondGolumnForOtherSettings) ;

portSettings—>setLayout (layoutForPortSettings) ;

otherSettings—>setlLayout (layoutForOtherSettings) ;

QHBoxLayout* layout = new QHBoxLayout;
|ayout—>addWidget (portSettings); layout-
>addWidget (otherSettings) ;

setlLayout (layout) ;
setWindowTitle (“Settings”);
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resize (240, 180);

void Setting::fillComboBoxes ()

{
portComboBox—>setDuplicatesEnabled (false) ;

baudRateComboBox—>setDup | icatesEnabled (false) ;
QStringlList baudRatelist;
foreach (gint32 rate, QSerialPortInfo::standardBaudRates())

{
baudRateList. append (QString: :number (rate)) ;

}
baudRateComboBox->add]tems (baudRateList) ;

baudRateComboBox->setCurrentIndex (6) ;
dataBitsComboBox—>setDuplicatesEnabled (false) ;
dataBitsComboBox—>addItems (QStringList () << “5” < "6” <K 7" <L "87);
dataBitsComboBox—>setCurrentIndex (3) ;
stopBitsComboBox—>setDuplicatesEnabled (false) ;
stopBitsComboBox—>addItems (AStringList() << “1 Bit” << 1.5 Bits” <K "2 Bits”);
par i tyComboBox—>setDup|icatesEnabled (false) ;
par i tyComboBox—>addItems (QStringlList ) << “No Parity” << “Even Parity” << “0dd Parity”
<< “Space Parity” << “Mark Parity”);
flowControlComboBox—>setDuplicatesEnabled (false) ;
flowControlComboBox—>addItems (AStringList() << “No Flow Control” << “Hardware Control” <<
“Software Control”);
saveDataT imeoutComboBox->setDup|icatesEnabled (false) ;
saveDataT imeoutComboBox—>addItems (QStringList () << “1 sec” << "3 sec” << “5 sec”
<< "10 sec” << “30 sec” << “1 min”
< "3 min” << ”5 min” << 10 min”
<< 730 min” << 1 hour”);
}

void Setting::changePortList (bool isConnected)
{

por tComboBox->clear () ;

QStringlList Iist;

if (isConnected)

{
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foreach (QSerialPortinfo port, QSerialPortInfo::availablePorts())

{
list. append (port. portName()) ;

}
portComboBox—>addItems (list) ;

void Setting: :portChanged (QString port)

{
aDebug ) << “portChangedSignal” << port; emit

portChangedSignal (port) ;

void Setting::baudRateChanged (QString baudRate)

{
aDebug () << “baudRateChangedSignal” << baudRate; emit

baudRateChangedSignal (baudRate) ;

void Setting::dataBitsChanged (QString dataBits)

{
aDebug ) << “dataBitsChangedSignal” << dataBits; emit

dataBitsChangedSignal (dataBits) ;

void Setting::stopBitsChanged (QString stopBits)

{
aDebug ) << “stopBitsChangedSignal” << stopBits; emit

stopBitsChangedSignal (stopBits);

void Setting: :parityChanged (QString parity)
{
aDebug ) << “parityChangedSignal” << parity;

emit parityChangedSignal (parity);



void Setting::flowControlChanged (QString flowControl)

{
aDebug () << “flowControlChangedSignal” << flowControl;

emit flowControlChangedSignal (flowControl) ;

void Setting::saveDataTimeoutChanged (QString timeout)

{
gDebug () << “saveDataTimeoutChangedSignal” << timeout; emit

saveDataTimeoutChangedSignal (timeout) ;

LEDTab.h

#pragma once

#include <QWidget>
#include <QLabel>
#include <QLineEdit>
#include <QGridLayout>
#include <QList> #include
<QString>

class LEDTab : public QWidget

{
Q_OBJECT
public:
LEDTab (QWidget *parent = nulIptr);

void setLEDValue(const QString& value);

const QList<int> getValues() const; const

OList<QString> getDateTime () const;

private:
QLabe|* LEDLabel;
QLineEdit* LEDLine;
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QGr idLayout* layout;

QList<int> values;
QList<QString> dates;

public slots:

void saveData() ;

LEDTab.cpp
#include “"LEDTab. h”
#include <QDateTime>

LEDTab: :LEDTab (QWidget *parent)
. QWidget (parent)
, values()

, dates()

LEDLabel = new QLabel ("Photoresistor value”); LEDLine =
new QLineEdit;

LEDL ine->setReadOnly (true) ;

layout = new QGridLayout (this);
layout->setHor izontalSpacing (10) ;
layout—>addWidget (LEDLabel, 0, 0);
layout->addWidget (LEDLine, 0, 1);

setlLayout (layout) ;

void LEDTab::setLEDValue (const QString& value)

{
LEDL ine->setText (value) ;

const QList<int> LEDTab::getValues() const
{
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return values;

const QList<QString> LEDTab::getDateTime() const
{

return dates;

}

void LEDTab: :saveData ()

{
values. append (LEDLine—>text (). tolnt()) ;

dates. append (QDateTime: :currentDateTime (). toString (Qt::ISODate)) ;

PhotoresistorTab.h

#tpragma once

#include <QWidget>
#include <QLabel>
#include <QLineEdit>
#include <QGridLayout>
#include <QList> #include
<QString>

class PhotoresistorTab : public QWidget

{
Q_OBJECT
public:
PhotoresistorTab (QWidget *parent = nul Iptr);

void setPhotoresistorValue (const QString& value);

const QList<int> getValues() const; const
OList<QString> getDateTime() const;

private:
QLabe|* photoresistorlLabel;

QLineEdit* photoresistorLine;
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QGridLayout* layout;

QList<int> values;
QList<QString> dates;

public slots:

void saveData() ;
}
PhotoresistorTab.cpp

#include “PhotoresistorTab. h”

#include <QDateTime>

PhotoresistorTab: :PhotoresistorTab (QWidget *parent)
© QWidget {parent}

photoresistorLabel = new QLabel (“Photoresistor value”);

photoresistorLine = new QLineEdit;

photoresistorLine->setReadOnly (true) ;

layout = new QGridLayout (this) ;
|ayout—>setHor izontalSpacing (10) ;
|ayout->addWidget (photoresistorLabel, 0, 0);
layout—>addWidget (photoresistorLine, 0, 1);

setLayout (layout) ;

void PhotoresistorTab::setPhotoresistorValue(const QString& value)

{

photoresistorLine->setText (value) ;

const QList<int> PhotoresistorTab::getValues() const
{

return values;
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const QList<QString> PhotoresistorTab::getDateTime() const
{

return dates;

void PhotoresistorTab: :saveData ()

{
values. append (photoresistorLine->text (). tolnt());

dates. append (QDateTime: :currentDateTime (). toString (Qt: :ISODate)) ;

TemperatureTab.h

#pragma once

#include <QWidget>
#include <QLabel>
#tinclude <QLineEdit>
#include <QGridLayout>
#include <QList> #include
<QString>

class TemperatureTab : public QWidget

{
Q_OBJECT
public:
TemperatureTab (QWidget *parent = nullptr);

void setTemperature (const QString& temperature); void

setHumidity (const QString& humidity) ;

const QList<double> getTemperature() const;
const QList<double> getHumidity() const; const

QList<QString> getDateTime () const;

private:
QLabe|* temperaturelLabel; QLabel*
humidityLabel; QLineEdit*



temperatureLine; QLineEditx*

humidityLine; QGridLayout* layout;

QList<double> temperature;
QList<double> humidity;
QList<QString> dates;

public slots:

void saveData() ;
}s

TemperatureTab.cpp
#include “TemperatureTab. h”

#include <QDateTime>

TemperatureTab: :TemperatureTab (QWidget *parent)
: QWidget {parent}

temperatureLabel = new QLabel ("Temperature, ° G”);
humidityLabel = new QLabel ("Humidity, %”);
temperatureLine = new QLineEdit;

humidityLine = new QLineEdit;

temperatureline—>setReadOnly (true) ;

humidityLine->setReadOnly (true) ;

layout = new QGridLayout (this) ;
layout—>setHor izontalSpacing (10) ;
|ayout->addWidget (temperatureLabel, 0, 0);
|ayout->addWidget (temperatureLine, 0, 1);
layout—->addWidget (humidityLabel, 1, 0);
|ayout—->addWidget (humidityLine, 1, 1);

setlLayout (layout) ;

void TemperatureTab::setTemperature(const QString& temperature)

{
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temperatureline—>setText (temperature) ;

void TemperatureTab::setHumidity (const QString& humidity)

{
humiditylLine->setText (humidity) ;

const QList<double> TemperatureTab::getTemperature() const

{

return temperature;

const QList<double> TemperatureTab::getHumidity() const

{
return humidity;

const QList<QString> TemperatureTab::getDateTime() const
{

return dates;

void TemperatureTab: :saveData ()

{
temperature. append (temperatureLine—>text (). toDouble()) ;

humidity. append (humidityLine->text (). toDouble () ;

dates. append (QDateTime: :currentDateTime (). toString (Qt::ISODate)) ;

UltrasonicTab.h

#tpragma once

#tinclude <QWidget>
#tinclude <QLabel>
#include <QLineEdit>
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#include <QGridLayout>
#include <QList> #include
<QString>

class UltrasonicTab : public QWidget

{
Q_OBJECT
public:
UltrasonicTab (QWidget *parent = nullptr);

void setValue (const QString& value);

const QList<int> getValues() const;

const QList<QString> getDateTime() const;

private:
QLabel* ultrasonicLabel; QLineEditx*
ultrasonicLine; QGridLayout*

layout;

QList<int> values;
QList<QString> dates;

public slots:

void saveData() ;

UltrasonicTab.cpp
#include “UltrasonicTab. h”

#include <QDateTime>

UltrasonicTab: :UltrasonicTab (QWidget *parent)
© QWidget (parent)
, values()

, dates()

ultrasoniclLabel = new QLabel ("Distance, cm”);
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ultrasonicLine = new QLineEdit;

ultrasonicLine->setReadOnly (true) ;

layout = new QGridLayout (this);
layout—>setHor izontalSpacing (10) ;

layout—>addWidget (ultrasonicLabel, 0, 0);
layout—>addWidget (ultrasonicLine, 0, 1);

setLayout (layout) ;

void UltrasonicTab: :setValue(const QString &value)

{

ultrasonicLine->setText (value) ;

const QList<int> UltrasonicTab::getValues() const
{

return values;

const QList<QString> UltrasonicTab::getDateTime() const
{

return dates;

void UltrasonicTab: :saveData ()

{

values. append (ultrasonicLine—>text (). tolnt());

dates. append (QDateTime: :currentDateTime (). toString (Qt: : [SODate)) ;

FirstProgram.ino

#include “Logger.h”

void Logger: :write(SensorType type, String title, ...)
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va_list list;

va_start(list, title);

switch (type)
{

case SensorType: :DHT:

{
Serial.print (" {TEMP_AND_HUM, *) ;
Serial.print(title);
Serial.print(”,”);
double temp = va_arg(list, double);
double hum = va_arg(list, double);
Serial.print(temp); Serial.print(”,”);
Serial.print (hum);

Serial.printin("}”);

break;

}
case SensorType::LED:

{
Serial.print (" {LED, ") ;
Serial.print(title);
Serial.print(",”);
Serial.print(va_arg(list, int));
Serial.printin("}”);
break;

}
case SensorType: :PHOTORESISTOR:

{
Serial.print (" {PHOTORESISTOR, ) ;

Serial.print(title);
Serial.print(”,”);
Serial.print(va_arg(list, int));
Serial.printin("}”);

break;

}
case SensorType: :HG_SR04:
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Serial.print (“{HC_SR04, ”) ;
Serial.print(title);
Serial.print(”,”);
Serial.print(va_arg(list, int));
Serial.printin("}");

break;
default:

Serial.printin("UNKNOWN SENSOR TYPE");

va_end(list);

SecondProgram.ino

#tinclude <Ultrasonic. h> ttinclude

“Logger. h”

const int TRIG_PIN = 14; const
int ECHO_PIN = 27;
Ultrasonic sonic(TRIG_PIN, ECHO_PIN) ;

void setup() {
Serial.begin(115200) ;

}

void loop() {
int distance = sonic.read(); Logger: :write(SensorType: :HC_SR04,
“HC-SR04”, distance); delay(1000) ;

}

Logger.h

#tpragma once

#tinclude “Arduino.h”



enum class SensorType

{
DHT,

LED,
PHOTORESISTOR,
HC_SR04

class Logger

{
public:

static void write(SensorType type, String title

private:
Logger () = default;
}

Logger.cpp

#include “Logger.h”

void Logger::write(SensorType type, String title, ...

{

va_list list;

va_start(list, title);

switch (type)
{

case SensorType: :DHT:

{
Serial.print (" {TEMP_AND_HUM, *) ;
Serial.print(title);
Serial.print(”,”);
double temp = va_arg(list, double);
double hum = va_arg(list, double);
Serial.print(temp); Serial.print(",”);
Serial.print (hum) ;

”

Serial.printIn("}”);
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break;

}

case SensorType: :LED:

{
Serial.print (" {LED, ") ;
Serial.print(title);
Serial.print(”,”);
Serial.print(va_arg(list, int));

Serial.printin("}”);

break;

}
case SensorType: :PHOTORESISTOR:

{
Serial.print (" {PHOTORESISTOR, “) ;

Serial.print(title);
Serial.print(",”);

Serial.print(va_arg(list, int));

Serial.printin("}”);

break;

}
case SensorType: :HG_SR04:

{
Serial.print (" {HC_SR04, ") ;
Serial.print(title);
Serial.print(",”);
Serial.print(va_arg(list, int));
Serial.printin("}”);

break;

}
default:

{
Serial.printIn("UNKNOWN SENSOR TYPE");

va_end(list);
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N X

> Po3po6ka nporpamm
Ana 3UNTYyBaHHA Ta
Bi3yanisauii gaHuUx 3

Q MIKPOKOHTpONepiB

Yyepe3 COM-nopT
Migrotysas cT. rp. ITIP-20-1
loHyap B. B.

HayKoBuIA KepiBHUK:
CT. BMK. Ka¢. PTIKC

N\ //& FaHwuH . T.

Llini, akTyanbHICTb i 3aBOaHHA
nocnip)XeHHs

AKTyanbHicTb LLini 3aBaaHHA

[Lepani 6inbwe Lini Hawwmx gocnigxeHb CTBOPUTU iHTYITUBHO

BUKOPUCTaHHS BK/OYaOTh Po3pobKy 3po3yMinuii iHTepdelic ans

MiKPOKOHTPONEPIB Y Pi3HMX nporpamMHoro 34UTyBaHHS, BisyanisauiiTa

ranyssax pobuts Hauy 3abe3neyeHHs ANs YUTaHHA 36epiraHHs gaHux, Wo

poboTy ayxe akTyanbHo. AaHux Yepes COM-nopT, AO3BONUTL ePeKTUBHO
Bi3yanisauii Ta 3py4Horo KepyBaTu Ta aHanisyBaTu
36epiraHHa AaHuXx. iHdopMaLito 3

MiKpPOKOHTpoONepiB.
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Bu6bip $pemMMBOpPKY A9 PO3POO6KMH

iHTepdency

Javafx

5| COM Port Data Monitor

Settings  Save Data

Onuc po3po6reHoi nporpamMum

IHTepdenc KopuctyBada

Mu cTBOpPUNYM 3pYYHUIA rpadiyHNii
iHTepdelic AN po3MilleHHs Pi3HUX
naT4ukie 6e3 aMiHM 3aranbHol
CTPYKTYpU nporpamu.
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MakeT nfaTv Ta cxemMa gna Arduino
UNO

CsiTnhopion doTopesuctop

Arduino UNO

PC DHT11

=

ESP32

JAatyuk siacTaHi
HC-SR04
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Onuc po3po6rneHoi nporpamMum

5| COM Port Data Monitor i = X

Settings  Save Data
Temperature_Sensor LED_1 Photoresistor_1 HC! P 2 neperﬂ'r’ln AAaHUX

IHTepdelic 3 BKNagKamMu Ans 3py4Horo

nepernagy AaHvX 3 pisHUX AaTHMKIB.

Temperature, °C l22400

Humidity, % [48.00

Connected: Silicon Labs CP210x USB to UART Bridge COM4

Onuc po3po6reHoi nporpamMum

B Settings = [m] X

Port Settings Other Settings

3 HanawTtyBaHHA
Port Ccom3 &
Baud Rate 9600 v CTopiHka HanawTyBaHb
Data Bits 3 =5 [03BONNE KOPUCTYBaYaM

Saving Data Timeout |3sec v~ HanawTyBaTu NnapameTpu
Stop Bits 1Bit v
YUTaHHA gaHux 3

Bty NoiPeiy, b MiKpOKOHTpoOnepa.
Flow Control |No Flow Control v
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36epiraHHA Ta aHani3 gaHUXx

B c
Distance, cm

2 2024-03-15 16:13:56 102
3 |2024-03-15 16:13:59 102
4 2024-03-15 16:14:02 103

2024-03-15 16:14:05 103
6 |2024-03-15 16:14:08 103
7 2024-03-15 16:14:11 101
8 2024-03-15 16:14:14 102

9
10
11
12

BUcHOBKM

EdekTuBHE
ynpaBeniHHSA
OaHUMK

Hawa nporpama
3abe3neyye edexkTuBHE
KepyBaHHSA AaHUMU Ta
Bisyanisauito,
3aA40BONbHAYY Pi3Hi
notpebu KopucTyBauis.

103,5

103 4

102,5
102
1015
101
100,5

100

MokpawieHa
B3aeMopaia 3
KOpUCTyBayeM

MokpalleHa B3aemopis 3
KOPUCTYBa4yeM 3aBAAKU
iHTYITUBHO 3pO3yMinnmM
yHKLUiSM ans nerkoro
YUTaHHSA Ta aHanisy
AaHUX.

IHTerpauis 3 Excel

Hawa nporpama noBHicTIo iHTErpyeThes 3
Excel, nossonstoyn KopuctyBayam nerko
36epiraTu Ta aHanisysaTu gaHi.

AHanis gaHnx

3pyyYHUit aHanis aaHux i3 KinbkoMa
napameTpamu Bisyanisauii ans nornméneHoro

aHanisy.

Maii6yTHil
PO3BUTOK

Mwu nparHemo uie 6inblie
PO3WMNPUTU MOXANBOCTI
nporpamu Ta posLnpuTH
Tl cyMicHicTb i3
pi3HOMaHITHUMM
MiKpOKOHTponepamu Ta

faTyuKamu.
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JIOJATOK B

(O00B’s13K0BMIA)

BIJIOMICTb KBAJII®IKAIIMHOI POBOTHU
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No JomatkoBi
/o ITo3nauenus HaiimenyBanus B1ZIOMOCTI
TekcToBi JOKYMCHTH
[TosicHIOBAJIBHA 3aITHCKA 115c.
3m | Apk. Ne oxym. i Jara
Po3po0. T'onuap P03p061<a AOOaTKy HJIA Jlirepa | Apkym | Apkymis
Mepesip.  |Canmmn 34MTyBaHHA Ta Bisyamizauii |, ] ]
nanux 3 MK gepe3 COmM nopr.
H. xontp. |biTueHKo Bi IIOMiCTB
KBamidikariitHoi poOoTH. XHYPE
Kadenpa PTIKC
3atB. 3apyaHuil




