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1. Конфігурація проекту: 

<?xml version="1.0" encoding="UTF-8"?> 

<project xmlns="http://maven.apache.org/POM/4.0.0" 

         xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

         xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 

http://maven.apache.org/xsd/maven-4.0.0.xsd"> 

    <modelVersion>4.0.0</modelVersion> 

 

    <groupId>org.konstantinp</groupId> 

    <artifactId>spectrMask</artifactId> 

    <version>1.0-SNAPSHOT</version> 

 

    <dependencies> 

        <dependency> 

            <groupId>com.zenjava</groupId> 

            <artifactId>javafx-maven-plugin</artifactId> 

            <version>8.8.3</version> 

        </dependency> 

        <dependency> 

            <groupId>org.apache.poi</groupId> 

            <artifactId>poi</artifactId> 

            <version>4.1.1</version> 

        </dependency> 

        <dependency> 

            <groupId>org.apache.poi</groupId> 

            <artifactId>poi-ooxml</artifactId> 

            <version>4.1.1</version> 

        </dependency> 

        <dependency> 

            <groupId>org.projectlombok</groupId> 

            <artifactId>lombok</artifactId> 

            <version>1.18.10</version> 

            <scope>provided</scope> 

        </dependency> 

        <dependency> 

            <groupId>org.apache.commons</groupId> 

            <artifactId>commons-lang3</artifactId> 

            <version>3.9</version> 

        </dependency> 

        <dependency> 

            <groupId>log4j</groupId> 
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            <artifactId>log4j</artifactId> 

            <version>1.2.17</version> 

        </dependency> 

 

    </dependencies> 

    <build> 

        <plugins> 

            <plugin> 

                <groupId>org.apache.maven.plugins</groupId> 

                <artifactId>maven-compiler-plugin</artifactId> 

                <configuration> 

                    <source>8</source> 

                    <target>8</target> 

                </configuration> 

            </plugin> 

            <plugin> 

                <groupId>com.zenjava</groupId> 

                <artifactId>javafx-maven-plugin</artifactId> 

                <version>8.8.3</version> 

                <configuration> 

                    <mainClass>Main</mainClass> 

                </configuration> 

            </plugin> 

            <plugin> 

                <!-- Build an executable JAR --> 

                <groupId>org.apache.maven.plugins</groupId> 

                <artifactId>maven-jar-plugin</artifactId> 

                <version>3.1.0</version> 

                <configuration> 

                    <archive> 

                        <manifest> 

                            <addClasspath>true</addClasspath> 

                            <classpathPrefix>lib/</classpathPrefix> 

                            <mainClass>Main</mainClass> 

                        </manifest> 

                    </archive> 

                </configuration> 

            </plugin> 

        </plugins> 

    </build> 

 

</project> 



90 
 

 

2. Конфігурація інтерфейсу користувача: 

 

<?xml version="1.0" encoding="UTF-8"?> 

 

<?import javafx.geometry.*?> 

<?import javafx.scene.chart.LineChart?> 

<?import javafx.scene.chart.NumberAxis?> 

<?import javafx.scene.control.*?> 

<?import javafx.scene.layout.*?> 

<GridPane maxHeight="750.0" maxWidth="1200.0" minHeight="500.0" minWidth="850.0" 

prefHeight="500.0" prefWidth="850.0" 

          xmlns="http://javafx.com/javafx/8.0.171" xmlns:fx="http://javafx.com/fxml/1" 

          fx:controller="controller.Controller"> 

    <children> 

        <MenuBar GridPane.columnSpan="2"> 

            <menus> 

                <Menu mnemonicParsing="false" text="Файл"> 

                    <items> 

                        <MenuItem fx:id="openFileMenuItem" mnemonicParsing="false" 

onAction="#openFileButton" 

                                  text="Открыть"/> 

                        <SeparatorMenuItem mnemonicParsing="false"/> 

                        <MenuItem mnemonicParsing="false" onAction="#saveFileButton" text="Сохранить"/> 

                    </items> 

                </Menu> 

                <Menu mnemonicParsing="false" text="График"> 

                    <items> 

                        <MenuItem mnemonicParsing="false" onAction="#cleanChart" text="Очистить 

график"/> 

                        <CheckMenuItem fx:id="compareCharts" mnemonicParsing="false" 

onAction="#compareCharts" 

                                       text="Сравнивать графики"/> 

                    </items> 

                </Menu> 

            </menus> 

        </MenuBar> 

        <TreeView fx:id="devicesTreeView" onContextMenuRequested="#mouseClick" 

onMouseClicked="#mouseClick" 

                  GridPane.rowIndex="1"> 

            <GridPane.margin> 

                <Insets bottom="5.0" left="5.0" right="5.0" top="5.0"/> 

            </GridPane.margin> 

        </TreeView> 

        <LineChart fx:id="spectrMaskChart" GridPane.columnIndex="1" GridPane.hgrow="ALWAYS" 

GridPane.rowIndex="1" 
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                   GridPane.vgrow="ALWAYS"> 

            <xAxis> 

                <NumberAxis side="BOTTOM"/> 

            </xAxis> 

            <yAxis> 

                <NumberAxis side="LEFT"/> 

            </yAxis> 

            <GridPane.margin> 

                <Insets bottom="5.0" left="5.0" right="5.0" top="5.0"/> 

            </GridPane.margin> 

        </LineChart> 

        <HBox prefHeight="100.0" prefWidth="200.0" GridPane.columnIndex="1" 

GridPane.rowIndex="2"> 

            <children> 

                <Label text="-30 db "> 

                    <HBox.margin> 

                        <Insets left="25.0"/> 

                    </HBox.margin> 

                </Label> 

                <Label fx:id="frequency30db"> 

                    <HBox.margin> 

                        <Insets right="75.0"/> 

                    </HBox.margin> 

                </Label> 

                <Label text="-3 db "/> 

                <Label fx:id="frequency3db"/> 

            </children> 

        </HBox> 

        <VBox prefHeight="200.0" prefWidth="100.0" GridPane.rowIndex="2"> 

            <children> 

                <HBox prefHeight="100.0" prefWidth="200.0"> 

                    <children> 

                        <Label text="Елементiв у базi: "> 

                            <HBox.margin> 

                                <Insets left="10.0"/> 

                            </HBox.margin> 

                        </Label> 

                        <Label fx:id="countInBase"/> 

                    </children> 

                </HBox> 

                <HBox prefHeight="100.0" prefWidth="200.0"> 

                    <children> 

                        <Label text="Розмiр бази: "> 

                            <HBox.margin> 

                                <Insets left="10.0"/> 

                            </HBox.margin> 

                        </Label> 

                        <Label fx:id="sizeOfBase"/> 
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                    </children> 

                </HBox> 

            </children> 

        </VBox> 

    </children> 

    <columnConstraints> 

        <ColumnConstraints/> 

        <ColumnConstraints hgrow="ALWAYS"/> 

    </columnConstraints> 

    <rowConstraints> 

        <RowConstraints/> 

        <RowConstraints/> 

        <RowConstraints minHeight="10.0" prefHeight="30.0"/> 

    </rowConstraints> 

</GridPane> 

 

3. Текст програми: 

 

import javafx.application.Application; 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import javafx.scene.Scene; 

import javafx.stage.Stage; 

 

 

public class Main extends Application { 

 

    @Override 

    public void start(Stage primaryStage) throws Exception { 

        Parent root = new 

FXMLLoader().load(getClass().getResourceAsStream("/sample.fxml")); 

        primaryStage.setTitle("SpectrMask"); 

        primaryStage.setScene(new Scene(root)); 

        primaryStage.show(); 

    } 

 

 

    public static void main(String[] args) { 

        launch(args); 

    } 

} 
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package controller; 

 

import dom.Device; 

import excel.DocumentProcessor; 

import javafx.embed.swing.SwingFXUtils; 

import javafx.event.ActionEvent; 

import javafx.fxml.FXML; 

import javafx.scene.SnapshotParameters; 

import javafx.scene.chart.LineChart; 

import javafx.scene.control.CheckMenuItem; 

import javafx.scene.control.Label; 

import javafx.scene.control.TreeItem; 

import javafx.scene.control.TreeView; 

import javafx.scene.image.WritableImage; 

import javafx.scene.input.MouseEvent; 

import javafx.stage.FileChooser; 

import javafx.stage.Stage; 

import lineChart.ChartCreator; 

import lombok.extern.log4j.Log4j; 

 

import javax.imageio.ImageIO; 

import javax.xml.ws.Action; 

import java.io.File; 

import java.io.IOException; 

import java.util.HashMap; 

import java.util.List; 

import java.util.Map; 

 

@Log4j 

public class Controller { 

    @FXML 

    private LineChart spectrMaskChart; 

    @FXML 

    private TreeView devicesTreeView; 

    @FXML 

    private CheckMenuItem compareCharts; 

    @FXML 

    private Label frequency30db; 

    @FXML 

    private Label frequency3db; 

    @FXML 

    private Label countInBase; 

    @FXML 

    private Label sizeOfBase; 

    private ChartCreator chartCreator = new ChartCreator(); 
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    public void openFileButton(ActionEvent actionEvent) { 

        log.debug("Try to open file"); 

        FileChooser chooser = new FileChooser(); 

        chooser.setTitle("Open EXCEL-File"); 

        chooser.getExtensionFilters().add(new FileChooser.ExtensionFilter("EXCEL-file", 

"*.xlsx")); 

        File file = chooser.showOpenDialog(new Stage()); 

 

        log.debug("Starts process file"); 

        DocumentProcessor documentProcessor = new DocumentProcessor(file); 

        HashMap<String, List<Device>> deviceMap = documentProcessor.getDeviceMap(); 

        int sizeOfDatabase = 0; 

        for (Map.Entry<String, List<Device>> device : deviceMap.entrySet()) { 

            sizeOfDatabase += device.getValue().size(); 

        } 

        countInBase.setText(String.valueOf(sizeOfDatabase)); 

        long fileSizeInBytes = file.length(); 

        long fileSizeInKB = fileSizeInBytes / 1024; 

        sizeOfBase.setText(String.valueOf(fileSizeInKB) + " Kb"); 

 

        log.debug("Devices was successfully parsed"); 

        TreeItem<Device> stringTreeItem = new TreeItem<>(); 

        for (String deviceType : deviceMap.keySet()) { 

            Device device1 = new Device(); 

            device1.setName(deviceType); 

            TreeItem<Device> deviceNameTreeItem = new TreeItem<>(device1); 

            for (Device device : deviceMap.get(deviceType)) { 

                TreeItem<Device> stringTreeItem1 = new TreeItem<>(device); 

                deviceNameTreeItem.getChildren().add(stringTreeItem1); 

            } 

            stringTreeItem.getChildren().add(deviceNameTreeItem); 

        } 

        devicesTreeView.setRoot(stringTreeItem); 

        devicesTreeView.setShowRoot(false); 

        devicesTreeView.getRoot().setExpanded(true); 

    } 

 

    @Action 

    public void mouseClick(MouseEvent mouseEvent) { 

        Object selectedItem = devicesTreeView.getSelectionModel().getSelectedItem(); 

        spectrMaskChart.setAxisSortingPolicy(LineChart.SortingPolicy.NONE); 

        if (selectedItem != null && selectedItem instanceof TreeItem && ((TreeItem) 

selectedItem).getValue() instanceof Device) { 

            Device device = (Device) ((TreeItem) selectedItem).getValue(); 
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            chartCreator.setSpectrMaskChart(spectrMaskChart); 

            chartCreator.createChart(device); 

            frequency30db.setText(device.getPrd30db() + " МГц"); 

            frequency3db.setText(device.getPrd3db() + " МГц"); 

        } 

    } 

 

    public void cleanChart(ActionEvent actionEvent) { 

        chartCreator.setSpectrMaskChart(spectrMaskChart); 

        chartCreator.cleanChart(); 

    } 

 

    public void compareCharts(ActionEvent actionEvent) { 

        chartCreator.setSpectrMaskChart(spectrMaskChart); 

        chartCreator.setCompareCharts(compareCharts.isSelected()); 

    } 

 

    public void saveFileButton(ActionEvent actionEvent) { 

        FileChooser fileChooser = new FileChooser(); 

        FileChooser.ExtensionFilter extFilter = new FileChooser.ExtensionFilter("PNG files 

(*.png)", "*.png"); 

        fileChooser.getExtensionFilters().add(extFilter); 

        File file = fileChooser.showSaveDialog(new Stage()); 

        if (file != null) { 

            WritableImage image = spectrMaskChart.snapshot(new SnapshotParameters(), 

null); 

            try { 

                ImageIO.write(SwingFXUtils.fromFXImage(image, null), "png", file); 

            } catch (IOException e) { 

                e.printStackTrace(); 

            } 

        } 

    } 

} 

 

package dom; 

 

import lombok.Getter; 

import lombok.Setter; 

 

@Getter 

@Setter 

public class Coordinates { 

    private Double frequency; 
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    private Double strip; 

 

    public Coordinates() { 

    } 

 

    public Coordinates(Double frequency, Double strip) { 

        this.frequency = frequency; 

        this.strip = strip; 

    } 

} 

 

package dom; 

 

import javafx.scene.chart.XYChart; 

 

import java.util.Comparator; 

 

public class CoordinatesComparator implements Comparator<XYChart.Data<Double, 

Double>> { 

 

    @Override 

    public int compare(XYChart.Data<Double, Double> o1, XYChart.Data<Double, Double> 

o2) { 

        if (o1.getXValue().equals(o2.getXValue())) { 

            if (o1.getXValue() <= 0) { 

                return o1.getYValue().compareTo(o2.getYValue()); 

            } else { 

                return o2.getYValue().compareTo(o1.getYValue()); 

            } 

        } else { 

            return o1.getXValue().compareTo(o2.getXValue()); 

        } 

    } 

} 

 

package dom; 

 

import lombok.AccessLevel; 

import lombok.Getter; 

import lombok.Setter; 

 

import java.util.ArrayList; 

import java.util.List; 
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@Setter(AccessLevel.PUBLIC) 

@Getter 

public class Device { 

    private Long id; 

    private Long count; 

    private String name; 

    private DeviceType deviceType; 

    private Long minFrequency; 

    private Long maxFrequency; 

    private String radiationClass; 

    private String numberOfSignalPositionsInSignalSpace; 

    private String code; 

    private String modulation; 

    private Double prd3db; 

    private Double prd30db; 

    private String frequencyDeviation; 

    private List<Coordinates> measurementsMask = new ArrayList<>(); 

    private String extraInfo; 

 

    @Override 

    public String toString() { 

        return this.name; 

    } 

} 

 

package dom; 

 

public enum DeviceType { 

    A, D; 

} 

 

package excel; 

 

import dom.Device; 

import lombok.Getter; 

import lombok.extern.log4j.Log4j; 

import org.apache.commons.lang3.StringUtils; 

import org.apache.poi.ss.usermodel.*; 

import org.apache.poi.xssf.usermodel.XSSFWorkbook; 

 

import java.io.File; 

import java.io.FileInputStream; 
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import java.io.IOException; 

import java.util.ArrayList; 

import java.util.HashMap; 

import java.util.Iterator; 

import java.util.List; 

 

@Log4j 

public class DocumentProcessor { 

    @Getter 

    private HashMap<String, List<Device>> deviceMap = new HashMap<>(); 

 

    public DocumentProcessor(File file) { 

        try { 

            FileInputStream fileStream = new FileInputStream(file); 

            Workbook workbook = new XSSFWorkbook(fileStream); 

            Iterator<Sheet> sheetIterator = workbook.sheetIterator(); 

            while (sheetIterator.hasNext()) { 

                processSheet(sheetIterator.next()); 

            } 

            fileStream.close(); 

        } catch (IOException e) { 

            log.warn(e.getMessage(), e); 

        } 

    } 

 

    private void processSheet(Sheet sheet) { 

        deviceMap.putIfAbsent(sheet.getSheetName(), new ArrayList<>()); 

        Iterator<Row> rowIterator = sheet.rowIterator(); 

        RowProcessor rowProcessor = null; 

        while (rowIterator.hasNext()) { 

            Row row = rowIterator.next(); 

            try { 

                if (checkIfRowIsEmpty(row)) { 

                    if (row.getRowNum() <= 1) { 

                        continue; 

                    } else { 

                        break; 

                    } 

                } 

                if (rowProcessor == null) { 

                    rowProcessor = new RowProcessor(row); 

                    continue; 

                } 

                Device device = rowProcessor.processRow(row); 

                if (!device.getMeasurementsMask().isEmpty()) { 



99 
 

                    List<Device> devices = deviceMap.get(sheet.getSheetName()); 

                    devices.add(device); 

                } 

            } catch (Exception e) { 

                System.out.println("Exception " + e + " in sheet " + sheet.getSheetName()); 

            } 

        } 

    } 

 

    private boolean checkIfRowIsEmpty(Row row) { 

        if (row == null) { 

            return true; 

        } 

        if (row.getLastCellNum() <= 0) { 

            return true; 

        } 

        for (int cellNum = row.getFirstCellNum(); cellNum < row.getLastCellNum(); 

cellNum++) { 

            Cell cell = row.getCell(cellNum); 

            if (cell != null && cell.getCellType() != CellType.BLANK && 

StringUtils.isNotBlank(cell.toString())) { 

                return false; 

            } 

        } 

        return true; 

    } 

} 

 

package excel; 

 

import dom.Coordinates; 

import dom.Device; 

import dom.DeviceType; 

import lombok.extern.log4j.Log4j; 

import org.apache.commons.lang3.StringUtils; 

import org.apache.poi.ss.usermodel.Cell; 

import org.apache.poi.ss.usermodel.CellType; 

import org.apache.poi.ss.usermodel.Row; 

 

import java.util.ArrayList; 

import java.util.Iterator; 

import java.util.List; 

 

@Log4j 
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public class RowProcessor { 

    private int headId = -1; 

    private int headCount = -1; 

    private int headName = -1; 

    private int headDeviceType = -1; 

    private int headMinFrequency = -1; 

    private int headMaxFrequency = -1; 

    private int headRadiationClass = -1; 

    private int headNumberOfSignalPositionsInSignalSpace = -1; 

    private int headCode = -1; 

    private int headModulation = -1; 

    private int headPrd3db = -1; 

    private int headPrd30db = -1; 

    private int headFrequencyDeviation = -1; 

    private List<Integer> headFrequency = new ArrayList<>(); 

    private List<Integer> headStrip = new ArrayList<>(); 

 

    public RowProcessor(Row row) throws IllegalArgumentException { 

        Iterator<Cell> cellIterator = row.cellIterator(); 

        while (cellIterator.hasNext()) { 

            Cell cell = cellIterator.next(); 

            if (isEquals("ID", cell)) { 

                headId = cell.getColumnIndex(); 

            } else if (isEquals("кіл-сть", cell)) { 

                headCount = cell.getColumnIndex(); 

            } else if (isEquals("назва/тип РЕЗ", cell)) { 

                headName = cell.getColumnIndex(); 

            } else if (isEquals("A/D", cell)) { 

                headDeviceType = cell.getColumnIndex(); 

            } else if (isEquals("Мін_част", cell)) { 

                headMinFrequency = cell.getColumnIndex(); 

            } else if (isEquals("Макс_част", cell)) { 

                headMaxFrequency = cell.getColumnIndex(); 

            } else if (isEquals("клас випромінювання", cell) || isEquals("Класвипром", cell)) 

{ 

                headRadiationClass = cell.getColumnIndex(); 

            } else if (isEquals("поз-сть", cell) || isEquals("Поз-ність", cell)) { 

                headNumberOfSignalPositionsInSignalSpace = cell.getColumnIndex(); 

            } else if (isEquals("код", cell)) { 

                headCode = cell.getColumnIndex(); 

            } else if (isEquals("модуляція", cell)) { 

                headModulation = cell.getColumnIndex(); 

            } else if (isEquals("Прд(-3дБ)", cell)) { 

                headPrd3db = cell.getColumnIndex(); 

            } else if (isEquals("Прд(-30дБ)", cell)) { 



101 
 

                headPrd30db = cell.getColumnIndex(); 

            } else if (isEquals("відхил частоти", cell)) { 

                headFrequencyDeviation = cell.getColumnIndex(); 

            } else if (isEquals("на рівні (дБ)", cell)) { 

                headStrip.add(cell.getColumnIndex()); 

            } else if (isEquals("смуга (МГц)", cell) || isEquals("смуга 5×CS (МГц)", cell)) { 

                headFrequency.add(cell.getColumnIndex()); 

            } else if (isEquals("№ з/п", cell) || isEquals("№з/п", cell) || isEquals("№\nз/п.", 

cell)) continue; 

            else if (isEquals("Кол.РЕЗ (qnty) rec", cell)) continue; 

            else if (CellType.BLANK.equals(cell.getCellType())) continue; 

            else if (isEquals("EN 302.217-2-2014", cell)) continue; 

            else { 

                throw new IllegalArgumentException("Wrong value in cell " + 

cell.getAddress() + " cellType " + cell.getCellType() + " cell value " + getValue(cell)); 

            } 

        } 

    } 

 

    public Device processRow(Row row) { 

        Device device = new Device(); 

        if (headId > 0) { 

            device.setId(getLongValue(row.getCell(headId))); 

        } 

        if (headCount > 0) { 

            device.setCount(getLongValue(row.getCell(headCount))); 

        } 

        if (headName > 0) { 

            device.setName(getStringValue(row.getCell(headName))); 

        } 

        if (headDeviceType > 0) { 

            String stringValue = getStringValue(row.getCell(headDeviceType)); 

            DeviceType deviceType = null; 

            if (stringValue != null && !stringValue.isEmpty()) { 

                deviceType = DeviceType.valueOf(stringValue); 

            } 

            device.setDeviceType(deviceType); 

        } 

        if (headMinFrequency > 0) { 

            device.setMinFrequency(getLongValue(row.getCell(headMinFrequency))); 

        } 

        if (headMaxFrequency > 0) { 

            device.setMaxFrequency(getLongValue(row.getCell(headMaxFrequency))); 

        } 

        if (headRadiationClass > 0) { 
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            device.setRadiationClass(getStringValue(row.getCell(headRadiationClass))); 

        } 

        if (headNumberOfSignalPositionsInSignalSpace > 0) { 

            

device.setNumberOfSignalPositionsInSignalSpace(getStringValue(row.getCell(headNumb

erOfSignalPositionsInSignalSpace))); 

        } 

        if (headCode > 0) { 

            device.setCode(getStringValue(row.getCell(headCode))); 

        } 

        if (headModulation > 0) { 

            device.setModulation(getStringValue(row.getCell(headModulation))); 

        } 

        if (headPrd3db > 0) { 

            device.setPrd3db(getDoubleValue(row.getCell(headPrd3db))); 

        } 

        if (headPrd30db > 0) { 

            device.setPrd30db(getDoubleValue(row.getCell(headPrd30db))); 

        } 

        if (headFrequencyDeviation > 0) { 

            

device.setFrequencyDeviation(getStringValue(row.getCell(headFrequencyDeviation))); 

        } 

        if (!headFrequency.isEmpty()) { 

            List<Coordinates> coordinatesList = new ArrayList<>(); 

            for (int i : headFrequency) { 

                Coordinates coordinates = new Coordinates(); 

                Double doubleValue = getDoubleValue(row.getCell(i)); 

                if (doubleValue != null) { 

                    coordinates.setFrequency(doubleValue); 

                    coordinatesList.add(coordinates); 

                } 

            } 

            int j = 0; 

            for (int i : headStrip) { 

                Double doubleValue = getDoubleValue(row.getCell(i)); 

                if (doubleValue != null) { 

                    coordinatesList.get(j).setStrip(doubleValue); 

                    j++; 

                } 

            } 

            device.setMeasurementsMask(coordinatesList); 

        } 

        return device; 

    } 
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    public Object getValue(Cell cell) { 

        switch (cell.getCellType()) { 

            case FORMULA: 

                return cell.getCellFormula(); 

            case BLANK: 

                return StringUtils.EMPTY; 

            case BOOLEAN: 

                return cell.getBooleanCellValue(); 

            case STRING: 

                return cell.getStringCellValue(); 

            case NUMERIC: 

                String cellVallue = String.valueOf(cell.getNumericCellValue()); 

                if (cellVallue.startsWith("+")) { 

                    cellVallue = cellVallue.replaceAll("\\+", StringUtils.EMPTY); 

                } 

                return Double.valueOf(cellVallue); 

            default: 

                return null; 

        } 

    } 

 

    private String getStringValue(Cell cell) { 

        return getValue(cell).toString(); 

    } 

 

    private Long getLongValue(Cell cell) { 

        Long result = null; 

        Double doubleValue = getDoubleValue(cell); 

        if (doubleValue != null) { 

            result = doubleValue.longValue(); 

        } 

        return result; 

    } 

 

    private Double getDoubleValue(Cell cell) { 

        Double result = null; 

        String s = getValue(cell).toString(); 

        if (!s.isEmpty()) { 

            result = Double.valueOf(s); 

        } 

        return result; 

    } 
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    private boolean isEquals(String etalon, Cell cell) { 

        boolean result = false; 

        switch (cell.getCellType()) { 

            case STRING: 

                etalon = etalon.replaceAll("(\\s+|\\.|,|\\n|\\r|_|-|\\(|\\))", ""); 

                String cellValue = cell.getStringCellValue().replaceAll("(\\s+|\\.|,|\\n|\\r|_|-

|\\(|\\))", ""); 

                result = etalon.equalsIgnoreCase(cellValue); 

                break; 

            case NUMERIC: 

                result = etalon.equalsIgnoreCase(String.valueOf(cell.getNumericCellValue())); 

                break; 

            case BLANK: 

            case BOOLEAN: 

            case _NONE: 

            case ERROR: 

            case FORMULA: 

            default: 

                result = false; 

                break; 

        } 

        return result; 

    } 

} 

 

package lineChart; 

 

import dom.Coordinates; 

import dom.CoordinatesComparator; 

import dom.Device; 

import javafx.collections.FXCollections; 

import javafx.collections.ObservableList; 

import javafx.scene.chart.LineChart; 

import javafx.scene.chart.XYChart; 

import javafx.scene.control.Tooltip; 

import javafx.util.Pair; 

import lombok.Setter; 

 

import java.util.ArrayList; 

import java.util.List; 

 

public class ChartCreator { 

    @Setter 

    private boolean compareCharts; 
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    @Setter 

    private LineChart spectrMaskChart; 

 

    public void cleanChart() { 

        spectrMaskChart.getData().clear(); 

    } 

 

    public void createChart(Device device) { 

        if (!device.getMeasurementsMask().isEmpty()) { 

            if (!compareCharts) { 

                cleanChart(); 

            } 

            XYChart.Series<Double, Double> series = new XYChart.Series<>(); 

            ObservableList<XYChart.Data<Double, Double>> datas = 

FXCollections.observableArrayList(); 

 

            for (Coordinates coordinates : device.getMeasurementsMask()) { 

                double y = coordinates.getStrip(); 

                double x = coordinates.getFrequency(); 

                datas.add(new XYChart.Data<>(x, y)); 

                datas.add(new XYChart.Data<>(-x, y)); 

            } 

            datas.add(findPRD30Db(device)); 

            findPRD3Db(device); 

            datas = datas.sorted(new CoordinatesComparator()); 

            series.setData(datas); 

            StringBuilder chartTitle = new StringBuilder("Рисунок X Х.Х - " + 

device.getName()); 

            if (device.getMinFrequency() != null && device.getMaxFrequency() != null) { 

                chartTitle.append(", f=").append(device.getMinFrequency()).append("-

").append(device.getMaxFrequency()).append("МГц"); 

            } 

            if (device.getRadiationClass() != null && !device.getRadiationClass().isEmpty()) { 

                chartTitle.append(", ").append(device.getRadiationClass()); 

            } 

            if (device.getModulation() != null && !device.getModulation().isEmpty()) { 

                chartTitle.append(", ").append(device.getModulation()); 

            } 

            series.setName(chartTitle.toString()); 

 

            spectrMaskChart.getData().add(series); 

            createTooltip(); 

        } 

    } 
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    private XYChart.Data<Double, Double> findPRD30Db(Device device) { 

        XYChart.Data<Double, Double> less30 = new XYChart.Data<>(0.0, -60.0); 

        XYChart.Data<Double, Double> more30 = new XYChart.Data<>(0.0, 10.0); 

        for (Coordinates coordinates : device.getMeasurementsMask()) { 

            double y = coordinates.getStrip(); 

            double x = coordinates.getFrequency(); 

            if (y <= -30 && y > less30.getYValue()) { 

                less30.setYValue(y); 

                less30.setXValue(x); 

            } 

            if (y >= -30 && y < more30.getYValue()) { 

                more30.setYValue(y); 

                more30.setXValue(x); 

            } 

        } 

        double x30db = (more30.getXValue() - less30.getXValue()) * (-30 - 

less30.getYValue()) / (more30.getYValue() - less30.getYValue()) + less30.getXValue(); 

        device.setPrd30db(x30db); 

        return new XYChart.Data<>(x30db, -30.0); 

    } 

 

    private XYChart.Data<Double, Double> findPRD3Db(Device device) { 

        device.getMeasurementsMask().sort((o1, o2) -> { 

            return o2.getStrip().compareTo(o1.getStrip()); 

        }); 

        Double lowestStrip = 

device.getMeasurementsMask().get(device.getMeasurementsMask().size() - 

1).getStrip(); 

        if (lowestStrip < 0) { 

            lowestStrip *= -1; 

        } 

        Double highestStrip = device.getMeasurementsMask().get(0).getStrip(); 

        Coordinates beginCoordinates = new Coordinates(); 

        beginCoordinates.setFrequency(0.0); 

        Double deltaStrip = lowestStrip + highestStrip; 

        beginCoordinates.setStrip(deltaStrip); 

        Double area = 0.0; 

        List<Double> areaResults = new ArrayList<>(); 

        for (Coordinates coordinates : device.getMeasurementsMask()) { 

            Coordinates coordinatesTemp = new Coordinates(); 

            coordinatesTemp.setFrequency(coordinates.getFrequency()); 

            coordinatesTemp.setStrip(coordinates.getStrip() + deltaStrip); 

            area += calculateAreaByTwoDots(beginCoordinates, coordinatesTemp); 

            areaResults.add(area); 

            beginCoordinates = coordinatesTemp; 
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        } 

        Double neediestArea = area * 0.995; 

        Double deltaArea = area - neediestArea; 

        Pair<Integer, Integer> indexesOfPointForSearch3Db = null; 

        for (int i = 0; i < areaResults.size(); i++) { 

            if (areaResults.get(i) > neediestArea) { 

                indexesOfPointForSearch3Db = new Pair<>(i - 1, i); 

                break; 

            } 

        } 

        Coordinates coordinates = 

device.getMeasurementsMask().get(indexesOfPointForSearch3Db.getKey()); 

        Coordinates firstLocalCoordinate = new Coordinates(coordinates.getFrequency(), 

coordinates.getStrip() + deltaStrip); 

        Coordinates coordinates2 = 

device.getMeasurementsMask().get(indexesOfPointForSearch3Db.getValue()); 

        Coordinates secondLocalCoordinates = new 

Coordinates(coordinates2.getFrequency(), coordinates2.getStrip() + deltaStrip); 

        Pair<Double, Double> equation = createEquation(firstLocalCoordinate, 

secondLocalCoordinates); 

        Double localArea = takeIntegral(equation, firstLocalCoordinate.getFrequency(), 

secondLocalCoordinates.getFrequency()); 

        neediestArea = localArea - deltaArea; 

        XYChart.Data<Double, Double> prd3db = null; 

        for (double d = secondLocalCoordinates.getFrequency(); d > 

firstLocalCoordinate.getFrequency(); d -= 0.01) { 

            Double integral = takeIntegral(equation, firstLocalCoordinate.getFrequency(), d); 

            if (Math.abs(neediestArea - integral) < 0.1) { 

                prd3db = new XYChart.Data<>(d, secondLocalCoordinates.getStrip()); 

                device.setPrd3db(d); 

                break; 

            } 

        } 

        return prd3db; 

    } 

 

    private Double calculateAreaByTwoDots(Coordinates firstCoordinate, Coordinates 

secondCoordinates) { 

        Pair<Double, Double> equation = createEquation(firstCoordinate, 

secondCoordinates); 

        return takeIntegral(equation, firstCoordinate.getFrequency(), 

secondCoordinates.getFrequency()); 

    } 

 

    private Double takeIntegral(Pair<Double, Double> equation, Double firstLimit, Double 
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secondLimit) { 

        Double result = 0.0; 

        if (equation != null) { 

            result = (equation.getKey() * (Math.pow(secondLimit, 2) / 2) + 

equation.getValue() * secondLimit) - 

                    (equation.getKey() * (Math.pow(firstLimit, 2) / 2) + equation.getValue() * 

firstLimit); 

        } 

        return result; 

    } 

 

    private Pair<Double, Double> createEquation(Coordinates firstCoordinate, 

Coordinates secondCoordinates) { 

        Pair result = null; 

        if (firstCoordinate.getFrequency().compareTo(secondCoordinates.getFrequency()) 

!= 0) { 

            double firstPart = (secondCoordinates.getStrip() - firstCoordinate.getStrip()) / 

(secondCoordinates.getFrequency() - firstCoordinate.getFrequency()); 

            double secondPart = (secondCoordinates.getFrequency() * 

firstCoordinate.getStrip() - firstCoordinate.getFrequency() * 

secondCoordinates.getStrip()) / (secondCoordinates.getFrequency() - 

firstCoordinate.getFrequency()); 

            result = new Pair<Double, Double>(firstPart, secondPart); 

        } 

        return result; 

    } 

 

    private void createTooltip() { 

        for (Object datum : spectrMaskChart.getData()) { 

            for (XYChart.Data<Double, Double> d : ((XYChart.Series<Double, Double>) 

datum).getData()) { 

                Tooltip.install(d.getNode(), new Tooltip( 

                        "Частота сигнала: " + d.getXValue().toString() + "\n" + 

                                "Уровень : " + d.getYValue())); 

            } 

        } 

    } 

} 
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ДОДАТОК В 

Відомості атестаційної роботи магістра 

 

Позначення Найменування Дод. 

відомості 
 

Текстові документи 
 

1 ГЮІК.ХХХХХХ.021 ПЗ Пояснювальна записка 118 с. 
 

Графічні документи 
 

2 ГЮІК.ХХХХХ.001 Д1 Графічна частина 16 слайдів 

 Носії інформації 
 

 Компакт - диск (СD) 1 
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забезпечення систем 
радiомонiторингу 

Відомість атестаційної 

роботи магістра 

ХНУРЕ кафедра РТІКС 



119 
 

 


