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1. TEKCT ITPOI'PAMMBI
[MlporpamMa Hamucana Ha s3blke java (ucmosib3oBaHa cpena paspabotku Intelli) IDEA
Community Edition 2022.2.2). Ilporpamma cocrout u3 22 ¢aityioB (3aMMCTBOBAHHBIA KO HE

YUYTEH).

B JaHHOM OOKYMEHTEC COACPKHUTCA TOJBKO BPYYHYIO HaITMCaHHBIN PICXO,I[HBIfI KO ITPpOIrpaMMBI,
3aMMCTBOBAHHBIN KOJ HE MMpeaAcCTaBJICH.

1.1. ITaker controller

1.1.1. daiix Controller.java

/*
* B paHHOM danne cogepxuTcA peanusauna KOHTposnepa
* rnasHoro ¢peima gna natTepHa MVC.

*/

package controller;

import model.GeoinformationDataUnit;
import model.Model;

import view.*;

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.nio.charset.StandardCharsets;
import java.util.*;

import java.util.Timer;

/**

N3m. JIuct Ne mokym. [Toam. [Hara
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* KoHTponnep rnasHoro ¢perma anAa natrtepHa MVC.

*

* @author UeaH WarypuH
*/
public class Controller {
/**
* [nasHbih ppenm.
*/

private final MainFrame mainFrame;

/**
* Mogenb pnAa natTepHa MVC.
*/

private final Model model;

/**
* Qnaxok, KOTOpbiA MOAHAT, ecau uaeT npouecc obxona AUPEKTOpUU,
* KOoTOpasa cofaepxuT ¢anabl C AaHHbIMWM ANA BU3yanusauuu.
*/

private static boolean processingFlag = false;

/**
* Taumep.
*/

private Timer timer = new Timer();

/X%
* KOHCTpyKTOp.

*

N3m. JIuct Ne mokym. [Toam. [Hara
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* @param mainFrame rnasBHbii ¢peim.

* @param model mopenb rnaBHoro ¢perma gna nattepHa MVC.
*/
public Controller(MainFrame mainFrame, Model model) {
this.mainFrame = mainFrame;

this.model = model;

/**
* NobaBnsem snemeHTam GUI ob6paboTyMku COOGLITUN.
*/
public void addEventListeners() {
VisualizationMouseAdapter visualizationMouseAdapter

= new VisualizationMouseAdapter(this);

mainFrame.visualizationComponent
.addMouselListener(visualizationMouseAdapter);

mainFrame.visualizationComponent
.addMouseMotionListener(visualizationMouseAdapter);

mainFrame.visualizationComponent

.addMouseWheellListener(visualizationMouseAdapter);

mainFrame.selectShownFilesTypeButton.addMouselListener(new
MouseAdapter() {

@Override
public void mouseClicked(MouseEvent e) {

FileTypeFrame fileTypeFrame = new
FileTypeFrame(mainFrame);

fileTypeFrame.setVisible(true);

N3m. JIuct Ne mokym. [Toam. [Hara
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1)

mainFrame.selectFolderButton
.addMouselListener(

new SelectFolderButtonMouseAdapter(mainFrame,
model));

mainFrame.selectDefaultFolderButton.addMouselListener(

new SelectDefaultFolderButtonMouseAdapter(mainFrame,
model));

mainFrame.gotoPreviousFileButton.addMouselListener(new
MouseAdapter() {

@Override
public void mouseClicked(MouseEvent e) {
if (model.geoinformationDataUnits.size() == 0) {

return;

model.gotoPreviousFile();

})s

mainFrame.gotoNextFileButton.addMouselListener(new
MouseAdapter() {

@Override
public void mouseClicked(MouseEvent e) {
if (model.geoinformationDataUnits.size() == 0) {

return;

N3m. JIuct Ne mokym. [Toam. [Hara
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model.gotoNextFile();

1)

mainFrame.defaultOffsetAndScaleButton.addMouselListener(new
MouseAdapter() {

@Override

public void mouseClicked(MouseEvent e) {

mainFrame.visualizationComponent.display.adjustOffsetAndSizes(mainFram
e.visualizationComponent);

mainFrame.visualizationComponent.repaint();

})s

mainFrame.fileNumberSlider

.addChangelListener(e ->
model.gotoCertainFile(mainFrame.fileNumberSlider.getValue()));

mainFrame.gotoFileButton.addMouselListener(new MouseAdapter() {
@Override
public void mouseClicked(MouseEvent e) {
if (model.geoinformationDataUnits.size() == 0) {

return;

int fileNumber;

try {

N3m. JIuct Ne mokym. [Toam. [Hara
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fileNumber =

Integer.parseInt(mainFrame.fileNumberTextField.getText());
} catch (NumberFormatException ex) {
JOptionPane.showMessageDialog(null,
"Homep daiina BBegeH HeKoppekTHo.");

return;

if ((fileNumber < 1) || (fileNumber >
model.getFilesSize())) {

JOptionPane.showMessageDialog(null,

"Homep danna ponxeH 6biTb B AnanasoHe oT 1

Zo
+ model.getFilesSize()

+ " BKJWYMTENbHO.");

return;

model.gotoCertainFile(fileNumber - 1);

mainFrame.fileNumberTextField.setText("");

})s

mainFrame.changeColorIndicatorLimitButton.addMouselListener(new
MouseAdapter() {

@Override
public void mouseClicked(MouseEvent e) {
try {

float newColorIndicatorLimit

Float.parseFloat(mainFrame.colorIndicatorLimitTextField.getText());

N3m. JIuct Ne mokym. [Toam. [Hara
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if (newColorIndicatorLimit <= 0) {

JOptionPane.showMessageDialog(

null,

"MNpepenbHoe 3Ha4eHMe LBETOBOrO

MHAMKATOPA [ONXHO 6biTb MONOXUTENbHbIM. ") ;

return;

mainFrame.colorIndicatorLimitTextField.setText("");

GeoinformationDataUnit.maxValue =
newColorIndicatorLimit;

mainFrame.visualize();
} catch (NumberFormatException ex) {
JOptionPane.showMessageDialog(

null,

"HoBoe npepenbHoe 3Ha4YeHWe LUBETOBOrO

WHOMKATOpa BBEAEHO HEKOppeKTHo.");

}

1)

mainFrame.selectDateAndTimeButton.addMouselListener(new

MouseAdapter() {
@Override

public void mouseClicked(MouseEvent e) {

if (model.geoinformationDataUnits.size() == 0) {

return;

N3m. Jluct No nokym. [Toam.

JlaTa
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String[] splitResult =
mainFrame.timeTextField.getText().split(":");

if (splitResult.length != 2) {

JOptionPane.showMessageDialog(null, "Bpema yka3aHo
HeKoppekTHo.");

return;

int hour;

int minute;

try {

hour = Integer.parseInt(splitResult[0]);
minute = Integer.parseInt(splitResult[1]);
} catch (NumberFormatException ex) {

JOptionPane.showMessageDialog(null, "Bpems yka3aHo
HeKoppekTHo.");

return;

if ((hour < @) || (hour > 23) || (minute < @) ||
(minute > 59)) {

JOptionPane.showMessageDialog(null, "Bpems yka3aHo
HeKoppekTHo.");

return;

int year =
mainFrame.datePickerUtil.sqlDateModel.getYear();

N3m. JIuct Ne mokym. [Toam. [Hara
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int month =
mainFrame.datePickerUtil.sqlDateModel.getMonth();

int day =
mainFrame.datePickerUtil.sqlDateModel.getDay();

Calendar

calendar

calendar.
calendar.
calendar.

calendar.

calendar = Calendar.getInstance();

.set(Calendar.YEAR, year);

set(Calendar.MONTH, month);

set(Calendar.DAY_OF_MONTH, day);
set(Calendar.HOUR_OF DAY, hour);

set(Calendar.MINUTE, minute);

model.gotoFileWithSelectedDateAndTime(calendar);

mainFrame.paintMarginCheckBox.addActionListener(e -> {

model.showMarginFlag =
mainFrame.paintMarginCheckBox.isSelected();

mainFrame.visualize();

})s

mainFrame.paintHeatmapCheckBox.addActionListener(e -> {

model.showHeatmapFlag =

mainFrame.paintHeatmapCheckBox.isSelected();

mainFrame.visualize();

1)

mainFrame.smoothMarginCheckBox.addActionListener(e -> {

N3m. JIuct Ne mokym. [Toam. [Hara
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model.smoothMarginFlag =
mainFrame.smoothMarginCheckBox.isSelected();

mainFrame.visualize();

1)

mainFrame.specifyMarginLevelButton.addActionListener(e -> {

try {

mainFrame.model.marginLevel

Float.parseFloat(mainFrame.marginLevelTextField.getText());
mainFrame.visualize();
} catch (NumberFormatException ex) {
JOptionPane.showMessageDialog(
null,

"HoBbIi ypOBeHb TIpaHuuUbl YKAa3aH HeKoppekTHo.");

})s

mainFrame.changeWaitingTimeButton.addActionListener(e -> {

try {

int waitingTimeInSeconds

Integer.parselnt(mainFrame.changeWaitingTimeTextField.getText());

if (waitingTimeInSeconds < @) {
JOptionPane.showMessageDialog(null,

"BpemMs OXuMAQHUA He MOXeT 6biTb
oTpuuaTenbHbM. ") ;

return;
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mainFrame.model.waitingTimeInSeconds =
waitingTimeInSeconds;

boolean automaticDataDownloadFlag =
mainFrame.automaticDataDownloadCheckBox.isSelected();

timer.cancel();
timer = new Timer();
mainFrame.changeWaitingTimeTextField.setText("");
mainFrame.visualize();
if (automaticDataDownloadFlag) {
if
(mainFrame.automaticDataDownloadCheckBox.isSelected()) {
timer.schedule(new TimerTask() {
@Override
public void run() {
if (model.selectedFolder == null) {

JOptionPane.showMessageDialog(null,

"Manka pna 3arpy3ku AAHHbIX
He BblbpaHa.");

return;

doFilesProcessing(model.selectedFolder, mainFrame, model);

}

}, model.waitingTimeInSeconds * 1000L,
model.waitingTimeInSeconds * 1000L);

} else {
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timer.cancel();

timer = new Timer();

}

} catch (NumberFormatException exception) {
JOptionPane.showMessageDialog(null,

"HoBoe Bpems OXMAAHMA YKA3aHO HeKOppeKkTHo.");

1)

mainFrame.automaticDataDownloadCheckBox.addActionListener(e ->

automaticDataDownloadCheckBoxListener();

1)

/**
* Apantep o6paboTKM COOLITUIA MbluM AN KOMMOHEHTb ANA BU3yaausauuu.
*/
static class VisualizationMouseAdapter extends MouseAdapter {
/**
* Onaxok, KOTOpbIM NOAHAT, €CAM aKTUBEH pexum nepemeleHun
* n306paxeHUA KOMMOHEHTbl ANA BU3yaiu3auuu.
*/

private boolean inMove = false;

/ k%
* KoHTponnep rnaBHoro ¢penma pna natrtepHa MVC.
*/
N3m. JIuct Ne mokym. [Toam. [Hara
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private final Controller controller;

/**
* KOOpJJ,VIHaTa X HaXaTunAa MbllM Ha KOMMNOHEHTY ANnA BU3yanusauuun.
*/

int x;

/**

* KoopAMHaTa y HaxaTWUA MblM HA KOMMOHEHTY ANA BU3yaau3auuu.
*/

int y;

/**
* KOHCTpyKTOp.

*

* @param controller kKOHTponnep rnaBHOro ¢perma ANA naTTepHa

*/
public VisualizationMouseAdapter(Controller controller) {

this.controller = controller;

/**
* 06paboTyMK cobbITMA: "Mblwb 3axaTa".
*
* @param e the event to be processed
*/

@Override

public void mousePressed(MouseEvent e) {

N3m. JIuct Ne mokym. [Toam. [Hara
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if (e.getButton() == MouseEvent.BUTTON3) {

inMove = true;

x = e.getX();

e.getY();

y
} else if (e.getButton() == MouseEvent.BUTTON1) {

controller.model.showInfoFlag = true;

controller.model.mouseAdapterX = e.getX();

e.getY();

controller.model.mouseAdapteryY

controller.mainFrame.visualizationComponent.repaint();

/**
* 06paboTyMK COBLITUA NepeTaCKMMBAHUA 3aXATOW MbILM .
*
* @param e the event to be processed
*/
@Override
public void mouseDragged(MouseEvent e) {

if (inMove) {

int deltaX = e.getX() - x;
int deltaY = e.getY() - y;
x = e.getX();
y = e.getY();

controller.mainFrame.visualizationComponent

.display.changeOffset(deltaX, deltaY);

N3m. JIuct Ne mokym. [Toam. [Hara
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controller.mainFrame.visualizationComponent.repaint();

} else if (controller.model.showInfoFlag) {

controller.model.mouseAdapterX = e.getX();

controller.model.mouseAdapterY = e.getY();

controller.mainFrame.visualizationComponent.repaint();

/**
* 06paboTyMK cobbITUA: "Mblwb OTXaTa".
*
* @param e the event to be processed
*/
@Override
public void mouseReleased(MouseEvent e) {
inMove = false;

controller.model.showInfoFlag = false;

controller.mainFrame.visualizationComponent.repaint();

/X%
* 06paboTyMK CObBLITUA: "KONECUMKO MbluM MPOKpYyTUNOCb".
*

* @param e the event to be processed
*/
@Override

public void mouseWheelMoved(MouseWheelEvent e) {

N3m. JIuct Ne mokym. [Toam. [Hara
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Display display =
controller.mainFrame.visualizationComponent.display;

int al = e.getX() - display.getOffsetX();

int cl1 = e.getY() - display.getOffsetY();

float alpha;

if (e.getWheelRotation() < @) {
if (!display.canIncreaseSizes()) {

return;

display.increaseSizes();

alpha = Display.INCREASE_SIZE RATIO;
} else {

if (!display.canDecreaseSizes()) {

return;

display.decreaseSizes();

alpha = Display.DECREASE_SIZE RATIO;

display.changeOffset((int) ((1 - alpha) * al), (int) ((1 -
alpha) * cl));

controller.mainFrame.visualizationComponent.repaint();

/**

N3m. JIuct Ne mokym. [Toam. [Hara
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* ApanTep 06paboTKM COOGLITUIA MbiwM AN KHOMKM Bbibopa nanku.

*/

static class FolderButtonMouseAdapter extends MouseAdapter {
/**
* TnaBHbi dpenm.
*/

protected MainFrame mainFrame;

/**

* Mogenb rnasHoro ¢peima.
*/

protected Model model;

/**

* KOHCTpyKTOp.

*

* @param mainFrame rnasBHbii ¢peim.

* @param model mopenb rnaBHoro ¢peima.
*/

public FolderButtonMouseAdapter(MainFrame mainFrame, Model
model) {

this.mainFrame = mainFrame;

this.model = model;

}
}
/ kk
* Apantep obpaboTku cobbiTuit AnA KHOMKKM BbibOpa Manku BpY4HYH.
*/
N3m. JIuct Ne mokym. [Toam. [Hara
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static class SelectFolderButtonMouseAdapter extends

FolderButtonMouseAdapter {
/**

* KOHCTpyKTOp.

*

* @param mainFrame rnasBHbii ¢peim.
* @param model mopenb rnaBHoOro ¢pevma.
*/

public SelectFolderButtonMouseAdapter(MainFrame mainFrame,
Model model) {

super(mainFrame, model);

/**
* 06paboTyMK CobbLITUA: "Mblub WenKHyTa".

*

* @param e the event to be processed
*/
@Override
public void mouseClicked(MouseEvent e) {
if (processingFlag) {

return;

JFileChooser fileChooser = new JFileChooser();

fileChooser.setFileSelectionMode(JFileChooser .DIRECTORIES_ONLY);

int result = fileChooser.showOpenDialog(mainFrame);

if (result == JFileChooser.APPROVE_OPTION) {

N3m. JIuct Ne mokym. [Toam. [Hara
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mainFrame.model.selectedFolder =

fileChooser.getSelectedFile();

mainFrame.selectedFolderTextField.setText(fileChooser.getSelectedFile(
) .getAbsolutePath());

new Thread(() -> {

doFilesProcessing(fileChooser.getSelectedFile(),
mainFrame, model);

}).start();

}
}
}
/**
* ApanTep 06paboTkM COb6LITUIA ANA KHOMKWU BblbOpa Manku MO YMOAYaHWK.
*/

static class SelectDefaultFolderButtonMouseAdapter extends
FolderButtonMouseAdapter {

/**

* KOHCTpyKTOp.

%

* @param mainFrame rnaBHbii Opeinm.

* @param model mopenb rnaBHoro ¢pewma.
*/

public SelectDefaultFolderButtonMouseAdapter(MainFrame
mainFrame, Model model) {

super(mainFrame, model);

/%%
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RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




22
RU.17701729.10.03-01 12 01-1
* 06paboTunk cobbiTnA: "Mblub WenkHyTa".

*

* @param e the event to be processed
*/
@Override
public void mouseClicked(MouseEvent e) {

BufferedReader reader;

try {

reader = new BufferedReader(new
FileReader("default.txt", StandardCharsets.UTF_8));

String line = reader.readlLine();

File folder;

try {

folder = new File(line);
} catch (Exception exception) {
JOptionPane.showMessageDialog(null,

"Ownbka npu NOMbITKE OTKPbITb MANKy no
yMo4aHuw. ") ;

return;

try {

mainFrame.model.selectedFolder = folder;

mainFrame.selectedFolderTextField.setText(folder.getAbsolutePath());

new Thread(() -> {

doFilesProcessing(folder, mainFrame, model);
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}).start();

} catch (Exception exception) {
JOptionPane.showMessageDialog(null,

"Ownbka npu MNoOMbiITKE OTKPbBITb MNanky no
ymonyanumw.");

reader.close();

} catch (FileNotFoundException exception) {
JOptionPane.showMessageDialog(null,

"Manka nNo ymon4aHuw He obHapyxeHa.");
File file = new File("default.txt");
try {
file.createNewFile();

} catch (IOException ignored) {
}

} catch (IOException exception) {
JOptionPane.showMessageDialog(null,

"Ownbka npu nNOMbITKE OTKPbITb MANKy no
yMo4aHuw. ") ;

}

* 06xop ApepeBa nanok C uenbkw ¢opmupoBaHuA konnekuumn .txt dannos,

* BKJIYAA MOATOTOBUTENbHbIE WM 3aKAWYUTENbHble AEeNCTBUA.

*

@param file kopeHb pepeBa nanok.

* @param mainFrame rnasBHbii ¢peim.
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* @param model mopensb.

*/

private static synchronized void doFilesProcessing(File file,
MainFrame mainFrame, Model model) {

if (file == null) {

return;

mainFrame.selectFolderButton.setEnabled(false);
mainFrame.selectDefaultFolderButton.setEnabled(false);
processingFlag = true;

mainFrame.progressBar.setVisible(true);

mainFrame.container.setCursor(Cursor.getPredefinedCursor(Cursor.WAIT_C
URSOR));

model.clear();

int numberOfTXTFiles = 500000;
mainFrame.progressBar.setMinimum(0);
mainFrame.progressBar.setMaximum(numberOfTXTFiles);
processFilesFromFolder(file, mainFrame, model);

model.selectFiles();

mainFrame.container.setCursor(Cursor.getPredefinedCursor(Cursor.DEFAUL
T_CURSOR));

mainFrame.progressBar.setValue(9);
mainFrame.progressBar.setVisible(false);
processingFlag = false;
mainFrame.selectFolderButton.setEnabled(true);
mainFrame.selectDefaultFolderButton.setEnabled(true);

model.gotoCertainFile(model.getFilesSize() - 1);
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/**
* Qopmupyem Konnekuuiw .txt dainos 4vepes ob6xon pepeBa nanok.

3

* @param folder KopeHb KonneKkuuu.
* @param mainFrame rnaBHbii ¢peinm.
* @param model momenb.

*/

private static void processFilesFromFolder(File folder, MainFrame
mainFrame, Model model)

{

File[] folderEntries = folder.listFiles();

if (folderEntries == null) {

return;

Arrays.sort(folderEntries);

for (File entry : folderEntries)

{
if (entry.isDirectory())
{
processFilesFromFolder(entry, mainFrame, model);
continue;
}

Optional<String> fileExtension =
getExtensionByStringHandling(entry.getName());
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if (fileExtension.isPresent() &&
fileExtension.get().equals("txt")) {

model.distributeFile(entry);

mainFrame.progressBar.setValue(mainFrame.progressBar.getValue() + 1);

}

/**
* Mony4yaem pacwuupeHuve ¢anmna No ero UMeHU.
*
* @param filename wuma ¢anna.
* @return pacwupeHue ¢anna.
*/

public static Optional<String> getExtensionByStringHandling(String
filename) {

return Optional.ofNullable(filename)
.filter(f -> f.contains("."))

.map(f -> f.substring(filename.lastIndexOf(".") + 1));

public void automaticDataDownloadCheckBoxListener() {
if (mainFrame.automaticDataDownloadCheckBox.isSelected()) {
timer.schedule(new TimerTask() {
@Override
public void run() {
if (model.selectedFolder == null) {

JOptionPane.showMessageDialog(null,
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"Manka pgnAa 3arpys3ku AAHHbIX He

BblbpaHa.");

return;

doFilesProcessing(model.selectedFolder, mainFrame,
model);

}

}, model.waitingTimeInSeconds * 1000L,
model.waitingTimeInSeconds * 1000L);

} else {
timer.cancel();

timer = new Timer();

1.2. Ilaker main

1.2.1. ®daiia Main. java

/*

* B paHHOM daine copepxuTcA TOYKa BXOoAa B MpUIOXEHMe.

*/

package main;

import view.MainFrame;

/**

* Knacc ¢ TOYKON BXOAQ B MpUNIOXEHMe.
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*

* @author WBaH WarypwuH
*/
public class Main {
/**
* Toyka BXOoAa B MpUJIOXeEHMe.

*

* @param args aprymeHTbl KOMaHAHOW CTPOKMW.

*/

public static void main(String[] args) {
MainFrame mainFrame = new MainFrame();

mainFrame.setVisible(true);

1.3. [Iaker model

1.3.1. ®aiinx CastType.java

/*
* B paHHOM daine copoepxuTcA nepeyucsieHne C TUNOM

* nporHo3a AaHHbiXx Ovation Prime.

*/

package model;

/**
* MepeyncneHme C TUNOM NpPOrHo3a AaHHbiXx Ovation Prime.

*

* @author UeaH WarypuH
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*/
public enum CastType {
/**
* MporHo3 paHHbix Ovation Prime.
*/
FORECAST,
/**
* Habnwpaemble pgaHHble Ovation Prime.
*/
NOWCAST

1.3.2. ®aiiax EnergyType.java

/*
* B paHHOW ¢aine copepxuTcA nepeyucsieHMe C TUNOM SHepruu,

* KOTOpPOMY OTHOCATCA AaHHble Ovation Prime.

*/

package model;

/**
* MepeyncneHme C TUMOM SHEPruum, K KOTOPOMY

* oTHOCATCA paHHble Ovation Prime.

*/
public enum EnergyType {
/**
* JlaHHble O BKNaje pacCeAHHOro CUAHUA.
*/
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DIFFUSE,

/**
* JlaHHble O BKJage
*/

IONS,

/**
* JlaHHble O BKJage
*/

MONO,

/**
* JlaHHble O BKJage
*/

WAVE,

/**
* JlaHHble 06 obwem
*/

TOTAL

1.3.3. ®aiia FileType.java

/*

MOHOB.

MOHO3HepreTn4eCkKnx MnukKoB.

"broadband"

30
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YyCKOpeHua.

BKNage aBpoOpajibHbIX KOMMNOHEHT.

* B paHHOM daine copepxuTcA Knacc ¢ uHopmaumen o BblbpaHHOM

* Tune ¢annoB Ana BM3yanusauuu.

*/

package model;

/* k
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* Knacc c¢ uHdpopmaumen o BbibpaHHOM Tune GalnoB ANA BU3yaau3auuu.

* @param horizonSideType nepeuyncneHne c Tunom nonycoepol.
* @param castType nepeyucneHue C TUMNOM MNPOrHo3a AaHHbiX Ovation Prime.

* @param energyType nepeyucsieHMe C TUMNOM SHEprum, K KOTOpoMmy
oTHOCATCA

* AaHHble Ovation Prime.
*
* @author UeaH lWarypuH
*/
public record FileType(HorizonSideType horizonSideType,
CastType castType,
EnergyType energyType) {
/**
* NMony4yaem CTpOKOBOe NpefcTaBieHue KJjacca.
*
* @return onucaHHOe CTpPOKOBOe MNpeAcTaBlEHMe.
*/
public String toString() {
return getHorizonTypeComponent()
+ getCastTypeComponent()
+ getEnergyTypeComponent()

+ "energy flux";

/**
* Mony4YyaeMm CTPOKOBOe NpeAcTaBfieHMe Tuna nonycdepol.

*

* @return onucaHHoe CTpPOKOBOE NpefcCTaBJ/ieHUe.
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*/

private String getHorizonTypeComponent() {
if (horizonSideType == HorizonSideType.NORTH) {
return "north ";
} else if (horizonSideType == HorizonSideType.SOUTH) {
return "south ";
} else {

return K

/**
* Mony4yaem cTpokoBoOe MpeAcTaBJieHUe Tunma nporHosa.

*

* @return onucaHoe CTpPOKOBOE NpencTaB/ieHUE.
*/
private String getCastTypeComponent() {
if (castType == CastType.FORECAST) {
return "forecast ";
} else if (castType == CastType.NOWCAST) {

return "nowcast ";
} else {

return 5

/%%
* HonyqaeM CTpoOKOBOE npeacTaBseHUeE TuUna SHeEpPruu.

*
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* @return onucaHHoe CTPOKOBOe NpefcTaBJ/ieHUe.

*/
private String getEnergyTypeComponent() {

if (energyType == EnergyType.DIFFUSE) {
return "diffuse ";

} else if (energyType == EnergyType.IONS) {
return "ions ";

} else if (energyType == EnergyType.MONO) {
return "mono ";

} else if (energyType == EnergyType.WAVE) {
return "wave ";

} else if (energyType == EnergyType.TOTAL) {
return "";

} else {

return ;

1.3.4. ®aiin GeoinformationDataUnit. java

/%%

* B paHHOM ¢aiine coaepXuTcA peanu3auusa efuHuMuUbl FeoMHPOPMALMOHHBIX
JaHHbIX .

*/

package model;

import view.PointF;

import view.RadiusVector;
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import java.awt.*;

import java.util.Arrays;

/**
* EgMHUUAQ reoMHPOPMALMOHHBIX AAHHbIX .

*

* @author WBaH WarypwuH

*/

public class GeoinformationDataUnit {
/**
* MepBbld FpaHWYHbIA UBET ANA LUBETOBOro uMHAMKATOpA.
*/

private final static Color FIRST _COLOR = new Color(255, 9, 9);

/**

* BTOpON rpaHWYHbIA UBET AnA UBETOBOrO WHAMKATOPA.

*/

private final static Color SECOND_COLOR = new Color(255, 165, 0);

/**

* TpeTUil rpaHUYHbIA UBeT AnA UBETOBOrO WMHAMKATOpPA.

*/

private final static Color THIRD_COLOR = new Color(255, 255, 0);

/**

* YeTBepTbld FpaHUYHbIA UBET ANA LUBETOBOr0 MHAMKATOpA.

*/

private final static Color FOURTH_COLOR = new Color(@, 255, 0);
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/**

* MATbIA FpaHMYHbLIA UBET A/ LUBETOBOro WHAMKATOpA.

*/

private final static Color FIFTH_COLOR = new Color(®, ©, 255);

/**

* llecToM rpaHW4YHbIA UBeT ANA LBEeTOBOro WHAMKATOpA.

*/

private final static Color SIXTH_COLOR = new Color(100, 0, 100);

/**

* CeAbMOW TpaHUYHbI UBET A8 LUBETOBOro WMHAMKATOpA.

*/

private final static Color SEVENTH_COLOR = new Color(@, 0, 0);

/**

* 3HayeHWe eguHUUbl FeoMHPOPMALMOHHLIX AAHHbIX, KOTOpoe
COOTBETCTBYET

* NepBOMY rpaHWYHOMY UBeTYy AN LUBETOBOro MHAMKATOpaA.
*/
public static float maxValue = 1.5f;

[/ **
* TlonApHbIA yron eauHuubl reouHGOPMaUMOHHBIX AAHHbIX .
*/

private final float polarAngle;

/**

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




36
RU.17701729.10.03-01 12 01-1
* TonApHoe paccToAHWE efUHULbLI MeOMHGOPMALIMOHHBIX [AaHHbIX .

*/

private final float polarDistance;

/**
* 3HavyeHWe eanHUUbl FeoUHPOPMALMOHHBIX AAHHbBIX .
*/

private final float value;

/**

* KOHCTpyKTOp.

* @param polarAngle nonAapHbin yron.
* @param polarDistance nonApHoe paccTofHue.
* @param value 3Ha4veHue.
*/
public GeoinformationDataUnit(
float polarAngle,
float polarDistance,
float value
) o
this.polarAngle = polarAngle;
this.polarDistance = polarDistance;

this.value = value;

/X *
* Tony4YaeM KOOpAUHATbl eAMHULbI TFeOMHOOPMALIMOHHBIX AAHHbIX .

*
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* @return ynomsHyTble KOOPAMHATHI.

*/
public GeoinformationDataUnitCoordinates getCoordinates() {
return new GeoinformationDataUnitCoordinates(
polarAngle,

polarDistance

)5

/**
* MMony4aeM MONSAPHbIA yron.

*

* @return nonApHbii yron.
*/
public float getPolarAngle() {

return polarAngle;

/**
* Mony4yaem nonApHbLIA yron B paguaHax.

*

* @return MonApHbIi yron B paAuMaHax.
*/
public float getStandardPolarAngle() {
return (float)((polarAngle - 6) * Math.PI / 12);

/**

* TlonyyYaeMm MonsApHoe paccToAHMe.
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*

* @return nonspHoe paccTosiHME.
*/
public float getPolarDistance() {

return polarDistance;

/**
* Mony4aem cTaHAApTHOE MOJIAPHOE pacCTOfHue.
]
* @param displayWidth wupuHa >skpaHa.
* @return cTaHfapTHOe MoNApHOe paccToAHMe.
*/
public float getStandardPolarDistance(int displayWidth) {
return (90 - polarDistance) / 80 * displayWidth;

/%*
* TlonyyYaeMm CTaHOAPTHYHW KOOPAMHATY X.
*
* @param displayWidth wupuHa >skpaHa.
* @return cTaHgapTHas KoopAMHaTa X.
*/
public float getStandardX(int displayWidth) {
return (float)(getStandardPolarDistance(displayWidth)
* Math.cos(getStandardPolarAngle()));

/%%
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* MonyyYyaeMm CTAHAAPTHYH KOOPAWUHATY Y.

*

@param displayWidth wupuHa skpaHa.

* @return cTaHpgapTHas KoopauHaTa Y.

*/

public float getStandardY(int displayWidth) {

return (float)(getStandardPolarDistance(displayWidth)

* Math.sin(getStandardPolarAngle()));

/**
* TNony4yaem 3Ha4veHwue.

*

* @return 3HayeHwue.
*/
public float getValue() {

return value;

[/ **
* Monyyaem uBeT.

*

* @return ugerT.
*/
public Color getColor() {

return getColor(value);

}
J**
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* MonyyYaeMm nepByk BeEpWUHY YeTbipeXyrosibHUKA, KOTOpbIi

* npubnuxaeT nlobpaxeHne eaMHUUb TeOUHPOPMALMOHHBIX AAHHbIX .

*

@param displayWidth wupuHa gucnnes.
* @return ynomAHyTaA BepuwuHa.
*/
public PointF getFirstPoint(int displayWidth) {

float x1

getStandardX(displayWidth);
float y1

getStandardY(displayWidth);

return new PointF(x1, yl);

/**

*

NMonyyaem BTOpYHW BepWWHY 4YeTbipexyroJibHUKa, KOTOPblil

* npubnuxaeT u3o0bpaxeHue eaAuHUUb FeOUHPOPMALMOHHBIX AAHHbBIX .

*

@param displayWidth wupuHa gucnnes.
* @return ynomAHyTaA BepuwuHa.
*/
public PointF getSecondPoint(int displayWidth) {
PointF firstPoint = getFirstPoint(displayWidth);
RadiusVector radiusVector
= new RadiusVector(®, 0, firstPoint.x, firstPoint.y);

radiusVector.applyRotation(Math.PI / 48);

float x2 = radiusVector.getArrowheadX();
float y2 = radiusVector.getArrowheadY();
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return new PointF(x2, y2);

* MonyyYyaem TpeTbi BEPWUHY YeTbipeXyrosbHUKA, KOTOpbli

* npubnuxaeTt nlobpaxeHne eaMHUUb TeOUHGOPMALMOHHBIX AAHHbBIX .

*

@param displayWidth wupuHa gucnnes.
* @return ynomAHyTaA BepwuHa.
*/
public PointF getThirdPoint(int displayWidth) {
PointF secondPoint = getSecondPoint(displayWidth);
RadiusVector radiusVector

= new RadiusVector(@, 0, secondPoint.x,

secondPoint.y);

double 10 = displayWidth / 16ef;
double ratio = (radiusVector.getLength() - 10) /

radiusVector.getLength();

radiusVector.applyHomothety(ratio);

float x3

radiusVector.getArrowheadX();

float y3 = radiusVector.getArrowheadY();

return new PointF(x3, y3);

/%%

* Mony4YyaeM YeTBEPTYW BEPWUHY YeTblpexyrosibHUKa, KOTOpbi
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* npubnuxaeT usobpaxeHne efnHUL FeOMHGOPMALIMOHHBIX AAHHbIX .

*

@param displayWidth wupuHa gucnnes.

* @return ynomaHyTaA BepwwuHa.

*/
public PointF getFourthPoint(int displayWidth) {
PointF thirdPoint = getThirdPoint(displayWidth);
RadiusVector radiusVector

= new RadiusVector(®, 0, thirdPoint.x, thirdPoint.y);

radiusVector.applyRotation(-Math.PI / 48);

float x4

radiusVector.getArrowheadX();

float y4 = radiusVector.getArrowheadY();

return new PointF(x4, y4);

/**
* TNony4yaem UBeT, KOTOPbIH COOTBETCBTYET YKAa3aHHOMY 3HAYeHMUI0.
%
* @param value yka3aHHoOe 3Ha4yeHue.
* @return uBeT, KOTOpLIN COOTBETCBTYET YKAa3aHHOMY 3HA4YeHMUH.
*/
public static Color getColor(double value) {
if (value > maxValue) {
return FIRST_COLOR;
} else if (value > maxValue / 3 * 2.5) {

return getColorGradient(
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maxValue / 3 * 2.5, SECOND_COLOR,

maxValue, FIRST_COLOR,
value
)
} else if (value > maxValue / 3 * 2) {
return getColorGradient(
maxValue / 3 * 2, THIRD_COLOR,
maxValue / 3 * 2.5, SECOND_COLOR,
value
)
} else if (value > maxValue / 3 * 1.5) {
return getColorGradient(
maxValue / 3 * 1.5, FOURTH_COLOR,
maxValue / 3 * 2, THIRD COLOR,
value
)
} else if (value > maxValue / 3) {
return getColorGradient(
maxValue / 3, FIFTH_COLOR,
maxValue / 3 * 1.5, FOURTH_COLOR,
value
)
} else if (value > maxValue / 3 * 0.05) {
return getColorGradient(
maxValue / 3 * 0.05, SIXTH_COLOR,
maxValue / 3, FIFTH_COLOR,
value
)
} else if (value > @) {
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return getColorGradient(

0, SEVENTH_COLOR,
maxValue / 3 * 0.05, SIXTH_COLOR,
value
)
} else {
return SEVENTH_COLOR;

/**

* MmeeTcA OTpPeE30K Ha OCKU AEeNUCTBUTENbHbIX Yucen. Ero KoHuam

* COOTBETCTBYWT uUBeTa. Takxe uMMeeTCA TO4YKa. Mbl BO3Bpawaem

* rpagveHTHbIn UBeT, KOTOpbin onpenenAeTcsa OTHOWEeHWeM, B KOTOpPOM

* YKa3aHHaA TO4YKa AeNUT yKa3aHHbIl7I OoTpe30K.

* @param leftBound neBaa rpaHuua oTpeska.

* @param leftBoundColor uBeT neBoW rpaHuupl OTpe3ka.

* @param rightBound npaBas rpaHuua oTpeska.

* @param rightBoundColor uBeT npaBoO# rpaHuubl OTpe3Ka.
* @param intermediateValue To4yka Ha oTpes3ke.

* @return rpagMeHTHbIA UBET, KOTOpbIi COOTBETCTBYET TOYKE Ha
oTpeske.

*/

private static Color getColorGradient(
double leftBound, Color leftBoundColor,
double rightBound, Color rightBoundColor,

double intermediateValue

)
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if (intermediateValue <= leftBound) {

return leftBoundColor;
} else if (intermediateValue >= rightBound) {

return rightBoundColor;

double lambda = (intermediateValue - leftBound)

/ (rightBound - intermediateValue);

double red = (leftBoundColor.getRed() + lambda *
rightBoundColor.getRed())

/ (1 + lambda);

double green = (leftBoundColor.getGreen() + lambda *
rightBoundColor.getGreen())

/ (1 + lambda);

double blue = (leftBoundColor.getBlue() + lambda *
rightBoundColor.getBlue())

/ (1 + lambda);

return new Color((int)red, (int)green, (int)blue);

/**
* Tlony4YaeM efuHULY TeOoUMHGOPMALUMOHHBLIX AaHHLIX MO ee
* CTPOKOBOMY NpeAcTaBJIeHU.

*

* @param str cTpokoBoe npeAcTaB/NeHUE eAWHULbI FeoUHPOPMALIMOHHBIX
JaHHbIX .

* @return nony4YeHHas eAuHULA TeOUMHOOPMALMOHHBLIX AAHHbIX .

*/
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public static GeoinformationDataUnit parse(String str) {

String[] splitResult = Arrays.stream(str.split("
")).filter(str_ -> Istr_.isEmpty()).toArray(String[]::new);

if (splitResult.length < 3) {

throw new IllegalArgumentException();

float polarAngle = Float.parseFloat(splitResult[Q]);
float polarDistance = Float.parseFloat(splitResult[1]);

float value = Float.parseFloat(splitResult[2]);

return new GeoinformationDataUnit(polarAngle, polarDistance,
value);

1.3.5. ®aiix GeoinformationDataUnitCoordinates.java

/*
* B paHHOM ¢daine copepxuTcA peanusauma knacca,
* KOTOpblA COOTBETCTBYET KOOpAMHATaM eAuHULUbl eoUHPOPMaLMOHHBIX
* JaHHbIX .

*/
package model;
import java.util.Objects;

J**
Knacc, KOTOpbii COOTBETCTBYeT KOOpAMHATAM eAVHWLbI
reonHGOPMALIMOHHBIX AaHHbIX .

%
*
*
* @param polarAngle nonapHbid yron.

* @param polarDistance nonsipHoe paccTosHue.
*/

public record GeoinformationDataUnitCoordinates(
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float polarAngle,
float polarDistance

) A
/**
* BbiMONHAEM MpOBepKYy Ha paBEHCTBO AAHHOrO KJlacca UM aprymeHTa.
X
* @param obj  o06bekT Ana cpaBHeHuA.
* @return true, ecnu paBeHCTBO UCTUHHO. WHa4ve Bo3Bpawaem false.
*/
@Override
public boolean equals(Object obj) {
if (this == obj) {
return true;
} else if (obj == null) {
return false;
} else if (getClass() != obj.getClass()) {
return false;
}
GeoinformationDataUnitCoordinates other
= (GeoinformationDataUnitCoordinates) obj;
return (polarAngle == other.polarAngle)
&& (polarDistance == other.polarDistance);
}
/**
* NMony4yaem Xx3w-Kof.
*
* @return ynoMAHYTbIN X3W-KOA4,.
*/
@Override
public int hashCode() {
return Objects.hash(polarAngle, polarDistance);
}
}

1.3.6. ®aiia HorizonSideType.java

/*
* B paHHOM daine copepxuTcA nepedyucneHve C Tunom nonycéepsl,
* K KOTOpON OTHOCATCA AaHHble Ovation Prime.

*/
package model;

/%%
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*
* paHHble Ovation prime.
kS
ES

@author MBaH lWarypuH

*/

public enum HorizonSideType {

/**

* CeepHaAa nonycoepa.

*/

NORTH,

/**

* lxHaa nonycdepa.

*/
Sou

TH

1.3.7. ®aiin Model. java

/*

* B paHHOM ¢daine copoepxuTCA peanusauua MoAenn rnasBHoro ¢penma

* pnAa natTepHa MVC.

*/

package model;

import
import

import

import
import
import
import

import

time.

DateAndTimeUtil;

view.MainFrame;

view.

javax
java.
java.
java.

java.

PointF;

.swing.*;

io.File;
io.IOException;
nio.charset.Charset;

nio.charset.StandardCharsets;
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import java.nio.file.Files;

import java.nio.file.Path;

import java.nio.file.Paths;
import java.util.Arraylist;
import java.util.Calendar;

import java.util.HashMap;

import java.util.List;

/**
* Mogenb rnaBHoro ¢pevma anAa nattepHa MVC.
*/
public class Model {
/**
* MHOeKC CTpOKM, C KOTOPOW HAYUHAETCA YTeHue [aHHbIX O
* egMHMUAX reouMHPOPMALMOHHBIX AAHHbIX.
*/
private static final int START_INDEX = 5;

/**
* MHOEeKC CTPOKM, HA KOTOpOW 3aKaH4yuMBaeTcA (He BKIHWYUTENbHO)
* YTeHMe [AAHHbIX O eAuHMLAX TeOUMHPOPMALMOHHBIX AAHHBIX.
*/

private static final int END_INDEX = 7684;

[/ **
* Knacc ¢ uHoopmaumern o BbibpaHHOM Tune ¢annoB ANA BU3yanu3auuu.
*/

public FileType fileType = new FileType(HorizonSideType.NORTH,
CastType.NOWCAST, EnergyType.TOTAL);
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/**
* UHpekc Tekywero dauna.
*/

private int currentFileIndex = 0;

/**
* TnasHbih ¢ppenm.
*/

public final MainFrame mainFrame;

/**

* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KOTOpble OTHOCATCA
* K ceBepHou nonychepe, nporHosy, obuemy BKAagy

* aBpopasibHbIX KOMMOHEHT.

*/

private final ArraylList<File> northForecastEnergyFluxFiles

= new ArraylList<>();

[/ **
* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA
* K ceBepHou nonycdepe, HabnwpaembiM AaHHbIM, obwemy BKAaAy
* aBpopaNbHbIX KOMMOHEHT.

*/
private final ArraylList<File> northNowcastEnergyFluxFiles

= new ArraylList<>();

/**

* Cnucok umeH ¢annoB c gaHHbiMM Ovation Prime, KOTOpble OTHOCATCA
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* K KKHOW nonycdepe, nporHosy, obwemy BKnamy

* aBpopaNibHbIX KOMMOHEHT.
*/
private final ArraylList<File> southForecastEnergyFluxFiles

= new ArraylList<>();

/**

* Cnucok umeH ¢annoB € AaHHbiMu Ovation Prime, KoTopble OTHOCATCA
* K KXKHOW nonycdepe, HabnwaaembiM faHHbIM, obweMmy BKnaay

* aBpopaNbHbIX KOMMOHEHT.

*/

private final ArraylList<File> southNowcastEnergyFluxFiles

= new ArraylList<>();

/**

* Cnnucok umeH ¢annoB C paHHeiMM Ovation Prime, KOTOpble OTHOCATCA
* K ceBepHo# nonycdepe, NporHosy, BKJIaAy PacCeAHHOro CUAHMUA.

*/

private final ArraylList<File> northForecastDiffuseEnergyFluxFiles

= new ArraylList<>();

/**

* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoTOpble OTHOCATCA
* K ceBepHoOW nonycdepe, NporHosy, BKJIaAy WOHOB.

*/

private final ArraylList<File> northForecastIonsEnergyFluxFiles

= new ArraylList<>();

/%%
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* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA

* K ceBepHoW nonycdepe, MNporHosy, BKAAAY MOHOIHEpreTuyeckux
NUKOB.

*/
private final ArraylList<File> northForecastMonoEnergyFluxFiles

= new ArraylList<>();

/**

* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA
* K ceBepHoOW nonycdepe, nporHosy, Bknagy "broadband" yckopeHus.
*/

private final ArraylList<File> northForecastWaveEnergyFluxFiles

= new ArraylList<>();

/**
* Cnnucok umeH ¢annoB C paHHeiMM Ovation Prime, KOTOpble OTHOCATCA

* K ceBepHoWl nonycoepe, HabnwhaeMbiM AAHHBIM, BKAALy PacCesHHOro
CUAHUA.

*/
private final ArraylList<File> northNowcastDiffuseEnergyFluxFiles

= new ArraylList<>();

[/ **

* Cnucok umeH ¢annoB c paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA
* K ceBepHou nonychepe, HabnwgaembiMm AaHHLIM, BKAaAy WOHOB.

*/

private final ArraylList<File> northNowcastIonsEnergyFluxFiles

= new ArraylList<>();

/**
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* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA

* K ceBepHoi nonycoepe, HabnwpgaembiM AaHHbIM, BKJIAAY
MOHO3HepreTUu4ecknx MUKOB.

*/
private final ArraylList<File> northNowcastMonoEnergyFluxFiles

= new ArraylList<>();

/**
* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA

* K ceBepHoin nonycdepe, Habnwgaembim AaHHbM, Bkaagy "broadband”
yCKOpeHus.

*/
private final ArraylList<File> northNowcastWaveEnergyFluxFiles

= new ArraylList<>();

/**
* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA
* K WKHOW nonycdepe, NporHosy, BKJaAy PacCeAHHOrO CUAHUA.
*/

private final ArraylList<File> southForecastDiffuseEnergyFluxFiles

= new ArraylList<>();

[/ **
* Cnucok umeH ¢annoB c paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA
* K XHOW nonycdepe, MporHosy, BKAAAY MOHOB.
*/

private final ArraylList<File> southForecastIonsEnergyFluxFiles

= new ArraylList<>();

/**
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* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA

* K WXHOW nonycdepe, NporHosy, BKAAAY MOHOSHEpreTU4eckux MUKOB.
*/
private final ArraylList<File> southForecastMonoEnergyFluxFiles

= new ArraylList<>();

/**

* Cnucok umeH ¢annoB € AaHHbiMu Ovation Prime, KoTopble OTHOCATCA
* K WXHOW nonycdepe, nporHosy, Bknagy "broadband" yckopeHus.

*/

private final ArraylList<File> southForecastWaveEnergyFluxFiles

= new ArraylList<>();

/**
* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KOTOpble OTHOCATCA

* K KKHOW nonycdepe, HabnwpaembiM AaHHbIM, BKagy pacCeAHHOro
CUAHUA.

*/
private final ArraylList<File> southNowcastDiffuseEnergyFluxFiles

= new ArraylList<>();

[/ **

* Cnucok umeH ¢annoB c paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA
* K XHOW nonycdepe, HabnwpaembiM AaHHbIM, BKIaAy MOHOB.

*/

private final ArraylList<File> southNowcastIonsEnergyFluxFiles

= new ArraylList<>();

/**
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* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA

* K WXHOW nonycdepe, HabnwAAEMbIM AAHHBIM, BKAagy
MOHO3HEepreTU4eCckKnx MUKOB.

*/
private final ArraylList<File> southNowcastMonoEnergyFluxFiles

= new ArraylList<>();

/**
* Cnucok umeH ¢annoB C paHHeiMM Ovation Prime, KoOTOpble OTHOCATCA

* K KKHOW nonycdepe, Habnwpaembim AaHHbiM, Bknagy "broadband”
yCKOpeHusa.

*/
private final ArraylList<File> southNowcastWaveEnergyFluxFiles

= new ArraylList<>();

/**
* BblbpaHHbIN CNMCOK UMeH ¢ainos.
*/

private ArraylList<File> files = new ArraylList<>();

/%%
* G)na>|<0|<, KOTOprVI noagHAT, €C/NUn Ha KOMNOHeHTe ANnA pucoBaHUA

* HyXHO oTobpaxaTb WHPOpMaUMKW O BblbpaHHON eauHULEe
reoOMHPOPMALMOHHBIX [aHHbIX .

*/

public boolean showInfoFlag = false;

/**
* Onaxok, KOTOpbIM NOAHAT, €C/N HAa KOMMOHEHTe ANA PUCOBAHMUA

* HYXHO OoTobpaxaTb rpaHuuy.
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*/

public boolean showMarginFlag = true;

/**
* Onaxok, KOTOpbLIN MOAHAT, €C/IM Ha KOMMOHEHTEe AJIS PUCOBAHMUSA
* HyXHO OTOobpaxaTb TenjoByw KapTy.
*/

public boolean showHeatmapFlag = true;

/**

* Onaxok, KOTOpbI MOAHAT, €C/M Ha KOMMOHEeHTe ANA pUCOBaHUA
* HyXHO OTOb6paxaTb CrNaXeHHYW rpaHuuy.

*/

public boolean smoothMarginFlag = true;

/**
* Bpema oxuaaHuMA B cekKyHAaX MexAay CceaHCaMW aBTO3apry3ku JAaHHbIX.
*/

public int waitingTimeInSeconds = 3600;

/**

* BblbpaHHas manka C AaHHbIMM AN BU3yaau3auuu.
*/

public File selectedFolder;

/**
* KoopguHaTa X ajanTepa MblK.
*/

public int mouseAdapterX;
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/**

* YpoBeHb rpaHuUbl.

*/

public float marginLevel = 0.6f;

/**
* KoopauHaTa y ajantepa Mbiuu.
*/

public int mouseAdapterY;

/**
* CnoBapb, KJIo4aMM KOTOpPOro ABAAKNTCA KOOPAWHATbl €AUHML
* reouHPOPMaAUMOHHBLIX AAHHbIX, @ 3HAYEeHUMAMU - COOTBETCTBYHWME
* eAWHUUbl TeOUHPOPMALMOHHBIX AAHHbIX .
*/
public final HashMap<GeoinformationDataUnitCoordinates,
GeoinformationDataUnit> geoinformationDataUnits

= new HashMap<>();

/**
* Cnucok pebep rpaHuubl.
*/

public final ArraylList<Segment> marginSegments = new
ArrayList<>();

/**

* CNMCOK OTpPe3KOB, KOTOpble COeAMHANT CepefuHbl COCeAHUX OTPEe3KOB
rpaHuLpl.

*/
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public final ArraylList<Segment> middleMarginSegments = new
ArrayList<>();

/**
* KOHCTpyKTOp.

*

* @param mainFrame rnaBHbii dpeinm.
*/
public Model(MainFrame mainFrame) {

this.mainFrame = mainFrame;

/**
* YcTaHaBnAuBaem Tun ¢anoB ANA BU3yanusauuu.

*

* @param fileType onucaHHbii Tun ¢annos.
*/
public void setFileType(FileType fileType) {
this.fileType = fileType;

mainFrame.shownFileTypeTextField.setText(this.fileType.toString());

selectFiles();

/**
* Mony4aem pasmep cnucka ¢painoB ANs BU3yanusauuu.

%
* @return OMMCaHHbIi pasmep chnucKa.
*/

public int getFilesSize() {
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return files.size();

/**
* Monyydyaem uMA Tekywero ¢aina pnd BU3yasnu3auuu.

*

* @return onucaHHoe umAa dawnna.
*/
public String getCurrentFileName() {

return files.get(currentFileIndex).getName();

/**
* Mepexoaum K ¢anny C yKa3aHHbIM MHAEKCOM.

*

* @param fileIndex ynomMAHyTbin MHAeKC danna.
*/
public void gotoCertainFile(int fileIndex) {
if ((fileIndex < @) || (fileIndex > files.size() - 1)) {

return;

currentFileIndex = filelndex;

load();

mainFrame.currentFileNumberTextField.setText(String.valueOf(currentFil
elndex + 1));

mainFrame.fileNumberSlider.setValue(currentFileIndex);
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mainFrame.fileNameTextField.setText(files.get(currentFileIndex).getNam

e());

mainFrame.visualize();

/**
* Mepexoaum K cnepytwemy dainny.
*/

public void gotoNextFile() {

gotoCertainFile(currentFileIndex + 1);

/**

* Mepexoaum K npegpiaywemy danny.
*/

public void gotoPreviousFile() {

gotoCertainFile(currentFileIndex - 1);

J**
* Oymwaem BCe cnucku ¢annos.
*/
public void clear() {
northForecastEnergyFluxFiles.clear();
northNowcastEnergyFluxFiles.clear();
southForecastEnergyFluxFiles.clear();
southNowcastEnergyFluxFiles.clear();
northForecastDiffuseEnergyFluxFiles.clear();

northForecastIonsEnergyFluxFiles.clear();
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northForecastMonoEnergyFluxFiles.clear();

northForecastWaveEnergyFluxFiles.clear();
northNowcastDiffuseEnergyFluxFiles.clear();
northNowcastIonsEnergyFluxFiles.clear();
northNowcastMonoEnergyFluxFiles.clear();
northNowcastWaveEnergyFluxFiles.clear();
southForecastDiffuseEnergyFluxFiles.clear();
southForecastIonsEnergyFluxFiles.clear();
southForecastMonoEnergyFluxFiles.clear();
southForecastWaveEnergyFluxFiles.clear();
southNowcastDiffuseEnergyFluxFiles.clear();
southNowcastIonsEnergyFluxFiles.clear();
southNowcastMonoEnergyFluxFiles.clear();

southNowcastWaveEnergyFluxFiles.clear();

/**

* Pacnpepensem ¢ain B COOTBETCTBYWWUIA CMUCOK.

*

* @param file ynomaAHyTbi ¢aiin.
*/
public void distributeFile(File file) {

if (file.getName().contains("north")) {

distributeNorthFile(file);

} else if (file.getName().contains("south")) {

distributeSouthFile(file);

}
¥
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/**

* Bblbupaem cnucok ¢annos AnA BU3yanu3auuu.
*/
public void selectFiles() {
if (fileType.horizonSideType() == HorizonSideType.NORTH) {
selectNorthFiles();

} else if (fileType.horizonSideType() ==
HorizonSideType.SOUTH) {

selectSouthFiles();

mainFrame.totalFileNumberTextField.setText(String.valueOf(files.size()

))s

mainFrame.fileNumberSlider.setMinimum(0);
mainFrame.fileNumberSlider.setMaximum(files.size() - 1);
mainFrame.fileNumberSlider.setValue(9);

mainFrame.model.gotoCertainFile(9);

/**
* Pacnpepensem ¢ailn B OAMH U3 CMNUCOK, COOTBETCTBYHLWMIA
* ceBepHoi nonycoepe.
*
* @param file ynomaAHyTbI ¢ain.
*/
private void distributeNorthFile(File file) {
if (file.getName().contains("forecast")) {
distributeNorthForecastFile(file);

} else if (file.getName().contains("nowcast")) {
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distributeNorthNowcastFile(file);

/**
* BblbupaeM OAMH M3 CnUCKOB $aKNoB, COOTBETCTBYHWNNA
* ceBepHoOW nonycoepe.
*/
private void selectNorthFiles() {
if (fileType.castType() == CastType.FORECAST) {
selectNorthForecastFiles();
} else if (fileType.castType() == CastType.NOWCAST) {

selectNorthNowcastFiles();

/**
* Pacnpepensem ¢ain B OAMH U3 CNUCOK, COOTBETCTBYHIUN
* loKkHOM nonycoepe.
*
* @param file ynomAHyTbIn ¢ain.
*/
private void distributeSouthFile(File file) {
if (file.getName().contains("forecast")) {
distributeSouthForecastFile(file);
} else if (file.getName().contains("nowcast")) {

distributeSouthNowcastFile(file);
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/*x
* BblbMpaeM OAMH U3 CNUCKOB (aiioB, COOTBETCTBYHLWMUN
* WxHON nonycoepe.
*/
private void selectSouthFiles() {
if (fileType.castType() == CastType.FORECAST) {
selectSouthForecastFiles();
} else if (fileType.castType() == CastType.NOWCAST) {

selectSouthNowcastFiles();

/%*
* Pacnpegensiem daitn B OAMH U3 CMUCOK, COOTBETCTBYHWMM
* ceBepHO nonycdepe, nNporHosy.

*
* @param file ynomaAHyTbIM ¢ain.
*/
private void distributeNorthForecastFile(File file) {
if (file.getName().contains("diffuse")) {
northForecastDiffuseEnergyFluxFiles.add(file);
} else if (file.getName().contains("ions")) {
northForecastIonsEnergyFluxFiles.add(file);
} else if (file.getName().contains("mono")) {
northForecastMonoEnergyFluxFiles.add(file);
} else if (file.getName().contains("wave")) {
northForecastWaveEnergyFluxFiles.add(file);
} else {
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northForecastEnergyFluxFiles.add(file);

/**
* Bblbupaem oguH M3 cnuckoB ¢GannoB, COOTBETCTBYHLIWMMI
* ceBepHOW nonycdepe, NpoOrHosy.
*/
private void selectNorthForecastFiles() {
if (fileType.energyType() == EnergyType.DIFFUSE) {
files = northForecastDiffuseEnergyFluxFiles;
} else if (fileType.energyType() == EnergyType.IONS) {
files = northForecastIonsEnergyFluxFiles;
} else if (fileType.energyType() == EnergyType.MONO) {
files = northForecastMonoEnergyFluxFiles;

} else if (fileType.energyType() == EnergyType.WAVE) {

files = northForecastWaveEnergyFluxFiles;
} else {
files = northForecastEnergyFluxFiles;
}
}
/X%

* Pacnpepenaem ¢ain B O4MH U3 CMUCOK, COOTBETCTBYHIMNA
* ceBepHOW nonycepe, HabAwOAAEMbIM AAHHLIM.
*
* @param file ynomAHyTbIM ¢aitn.
*/
private void distributeNorthNowcastFile(File file) {
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if (file.getName().contains("diffuse")) {

northNowcastDiffuseEnergyFluxFiles.add(file);

} else if (file.getName().contains("ions")) {
northNowcastIonsEnergyFluxFiles.add(file);

} else if (file.getName().contains("mono")) {
northNowcastMonoEnergyFluxFiles.add(file);

} else if (file.getName().contains("wave")) {
northNowcastWaveEnergyFluxFiles.add(file);

} else {

northNowcastEnergyFluxFiles.add(file);

/**
* Bolbupaem oAMH M3 cnUckoB ¢ainoB, COOTBETCTBYHWWMI
* ceBepHOW nonycepe, HabAwOAAEMbIM AAHHLIM.
*/
private void selectNorthNowcastFiles() {
if (fileType.energyType() == EnergyType.DIFFUSE) {
files = northNowcastDiffuseEnergyFluxFiles;
} else if (fileType.energyType() == EnergyType.IONS) {
files = northNowcastIonsEnergyFluxFiles;
} else if (fileType.energyType() == EnergyType.MONO) {
files = northNowcastMonoEnergyFluxFiles;

} else if (fileType.energyType() == EnergyType.WAVE) {

files = northNowcastWaveEnergyFluxFiles;
} else {
files = northNowcastEnergyFluxFiles;
}
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/**
* Pacnpepensem ¢ain B OAMH M3 CMUCOK, COOTBETCTBYHIUN
* lokHOM nonycdepe, NpPOrHosy.
*
* @param file ynomAHyTbIn ¢ain.
*/
private void distributeSouthForecastFile(File file) {
if (file.getName().contains("diffuse")) {
southForecastDiffuseEnergyFluxFiles.add(file);
} else if (file.getName().contains("ions")) {
southForecastIonsEnergyFluxFiles.add(file);
} else if (file.getName().contains("mono")) {
southForecastMonoEnergyFluxFiles.add(file);
} else if (file.getName().contains("wave")) {
southForecastWaveEnergyFluxFiles.add(file);
} else {

southForecastEnergyFluxFiles.add(file);

J**
* BblbMpaeM OAMH U3 CNUCKOB (aisioB, COOTBETCTBYHLWMU
* WXHOM nonycdepe, NporHosy.
*/
private void selectSouthForecastFiles() {
if (fileType.energyType() == EnergyType.DIFFUSE) {

files = southForecastDiffuseEnergyFluxFiles;
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} else if
files
} else if
files
} else if
files
} else {

files

/**

* Pacnpegensiem dain B OOMH U3 CMUCOK, COOTBETCTBYHWMM
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EnergyType.IONS) A

(fileType.energyType() ==

southForecastIonsEnergyFluxFiles;

(fileType.energyType() == EnergyType.MONO) {

southForecastMonoEnergyFluxFiles;

(fileType.energyType() ==

southForecastWaveEnergyFluxFiles;

southForecastEnergyFluxFiles;

* lkHOM nonycdepe, HabnwpaembiM AAHHBIM.

*

* @param file ynomaAHyTbIM ¢ain.

*/

private void distributeSouthNowcastFile(File file) {

if (file.getName().contains("diffuse")) {

southNowcastDiffuseEnergyFluxFiles.add(file);

} else if (file.getName().contains("ions")) {

southNowcastIonsEnergyFluxFiles.add(file);

} else if (file.getName().contains("mono")) {

southNowcastMonoEnergyFluxFiles.add(file);

} else if (file.getName().contains("wave")) {

southNowcastWaveEnergyFluxFiles.add(file);

} else {

southNowcastEnergyFluxFiles.add(file);

EnergyType.WAVE)

}
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/**
* Bblbupaem oguH M3 cnuckoB ¢GainnoB, COOTBETCTBYHLIWMM
* oKkHOW nonycdepe, HabnwpaembiMm AaHHLIM.
*/
private void selectSouthNowcastFiles() {
if (fileType.energyType() == EnergyType.DIFFUSE) {
files = southNowcastDiffuseEnergyFluxFiles;
} else if (fileType.energyType() == EnergyType.IONS) {
files = southNowcastIonsEnergyFluxFiles;
} else if (fileType.energyType() == EnergyType.MONO) {
files = southNowcastMonoEnergyFluxFiles;

} else if (fileType.energyType() == EnergyType.WAVE) {

files = southNowcastWaveEnergyFluxFiles;
} else {
files = southNowcastEnergyFluxFiles;
}
}
/**
* 3arpyxaem CNUCOK eAWHWUL reoHPOPMAUMOHHBIX AaHHbIX U3 ¢anna.
*/

private void load() {

geoinformationDataUnits.clear();

Path filePath

Paths.get(files.get(currentFileIndex).getAbsolutePath());
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Charset charset = StandardCharsets.UTF_8;

List<String> lines;

try {

lines = Files.readAllLines(filePath, charset);
} catch (IOException ex) {

JOptionPane.showMessageDialog(null, "Ouwubka nNpu YTEHUM
danina " + filePath);

return;

for (int i = START_INDEX; (i < END_INDEX) && (i <
lines.size()); ++i) {

GeoinformationDataUnit geoinformationDataUnit =
GeoinformationDataUnit.parse(lines.get(i));

geoinformationDataUnits.put(
geoinformationDataUnit.getCoordinates(),

geoinformationDataUnit

)5

/X%
* NMony4yaem 3HayeHWe epuHULbl FeoOMHPOPMALMOHHLIX AAHHLIX MO
* ee KOOpAMHaTaMm.
*
* @param polarDistance nonApHoe paccTOsiHME YNOMSHYTOW
* eAMHWUbl FeOMHPOPMALMOHHBIX AAHHbIX .
* @param polarAngle nonApHbln yron ynomaHyTOW

* eANHULB FeOUHPOPMALMOHHBIX AaHHbBIX .
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* @return 3HayeHeu YMNOMAHYTOW eAUHULb TeOUMHOOPMALMOHHBIX AAHHBIX .

*/

public double getGeoinformationDataUnitValue(float polarDistance,
float polarAngle) {

if (geoinformationDataUnits.containsKey(

new GeoinformationDataUnitCoordinates(polarAngle,
polarDistance))

) {
return geoinformationDataUnits.get(

new GeoinformationDataUnitCoordinates(polarAngle,
polarDistance)

).getValue();

return -1;

/**
* Mepexogum K ¢ainy, COOTBETCTBYHWIWEMY YKa3aHHbIM JaTe W BPEMEHM.

*

* @param calendar kaneHpapb C udHMoOpmauuein 06 ynoMAHYTbIX AaTe WU
BpeMeH# .

*/
public void gotoFileWithSelectedDateAndTime(Calendar calendar) {
int indexOfSelectedFile = 0;

long elapsed = Math.abs(calendar.getTime().getTime()

getCalendarFromFileName(files.get(0).getName()).getTime().getTime());

for (int i = 1; i < files.size(); ++i) {
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long currentElapsed =

Math.abs(calendar.getTime().getTime()

getCalendarFromFileName(files.get(i).getName()).getTime().getTime());

if (currentElapsed < elapsed) {
indexOfSelectedFile = i;

elapsed = currentElapsed;

gotoCertainFile(indexOfSelectedFile);

/**

*

NMonyyaem KaneHaapb C WMHOOpMauuein o JaTe U BpPeEMEHM,

* cooTBeTCTBYHWMX Ganny C yKas3aHHbIM UMEHeM.

*

@param fileName ynomAHyToe wumaA danna.

* @return ynoMAHYTbIN KaneHAapb.

*/
private Calendar getCalendarFromFileName(String fileName) {
int year = DateAndTimeUtil.getYearFromFileName(fileName);
int month = DateAndTimeUtil.getMonthFromFileName(fileName);
int day = DateAndTimeUtil.getDayFromFileName(fileName);

int hour = DateAndTimeUtil.getHourFromFileName(fileName);

int minute = DateAndTimeUtil.getMinuteFromFileName(fileName);

Calendar calendar = Calendar.getInstance();
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calendar.set(Calendar.YEAR, year);

calendar.set(Calendar.MONTH, month);
calendar.set(Calendar.DAY_OF_MONTH, day);
calendar.set(Calendar.HOUR_OF DAY, hour);

calendar.set(Calendar.MINUTE, minute);

return calendar;

/**
* Haxogum pebpa rpaHuubl.
*/
public void findMarginSegments() {

marginSegments.clear();

findRadialMarginSegments();

findRoundMarginSegments();

J**
* Haxogum pebpa rpaHuubl, KOTOpble NexaT Ha pagvanbHbIX JUHUSAX
* KOOpPAMHATHOW peweTKu.
*/

public void findRadialMarginSegments() {

if (mainFrame.model.geoinformationDataUnits.size() == @) {
return;

}

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




74
RU.17701729.10.03-01 12 01-1
for (float polarAngle = 0; polarAngle <= 23.75; polarAngle +=

09.25) {

for (float polarDistance = 50; polarDistance <= 89.5;
polarDistance += 0.5) {

GeoinformationDataUnit first
= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(polarAngle, polarDistance));

if (first == null) {

continue;

float nextPolarAngle = polarAngle - 0.25f;

if (nextPolarAngle < @) {
nextPolarAngle = 23.75f;

GeoinformationDataUnit second
= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(nextPolarAngle, polarDistance));

if (second == null) {

continue;

if
(mainFrame.visualizationComponent.marginIsLocated(first.getValue(),
second.getValue())) {
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PointF firstPoint =

first.getFirstPoint(mainFrame.visualizationComponent.display.getWidth(

))s

PointF fourthPoint =
first.getFourthPoint(mainFrame.visualizationComponent.display.getWidth

0);

marginSegments.add(new Segment(
firstPoint,
fourthPoint,

SegmentOrientation.RADIAL
))s

/**

* Haxogum pebpa rpaHuupl, KOTOpble MPUBAUKEHHO NexaT Ha KpyroBbiX

* NIMHUAX rpaHuupl.
*/
public void findRoundMarginSegments() {

if (mainFrame.model.geoinformationDataUnits.size() == 0) {

return;

for (float polarAngle = @; polarAngle <= 23.75; polarAngle +=
0.25) {

for (float polarDistance = 50.5f; polarDistance <= 89.5;
polarDistance += 0.5) {

GeoinformationDataUnit first
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= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(polarAngle, polarDistance));

if (first == null) {

continue;

float nextPolarDistance = polarDistance - 0.5f;

GeoinformationDataUnit second
= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(polarAngle, nextPolarDistance));

if (second == null) {

continue;

if
(mainFrame.visualizationComponent.marginIsLocated(first.getValue(),
second.getValue())) {

PointF firstPoint =
first.getFirstPoint(mainFrame.visualizationComponent.display.getWidth(

))s

PointF secondPoint =
first.getSecondPoint(mainFrame.visualizationComponent.display.getWidth

()

marginSegments.add(new Segment(
firstPoint,

secondPoint,
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SegmentOrientation.ROUND

))s

/**
* CBA3blBaeM cocegHue OTpe3KH.

*

* @param segments CNWUCOK YMOMSHYTbIX OTPE3KOB.
*/
private void connectSegments(ArrayList<Segment> segments) {
for (int i = @; i < segments.size(); ++i) {
for (int j = 0; j < segments.size(); ++j) {
if (i ==13) {

continue;

if (segments.get(i).isNewNeighbour(segments.get(j))) {

segments.get(i).connectAsNeighbour(segments.get(j));
}

if (segments.get(i).hasBothNeighbours()) {

break;
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/**
* (CBA3biBaeM pebpa rpaHuupl.
*/
public void connectMarginSegments() {
for (int i = @; i < marginSegments.size(); ++i) {

for (int j = @; j < marginSegments.size(); ++3j) {

if (1 == 3) {
continue;

}

if

(marginSegments.get(i).isFirstNeighbour(marginSegments.get(j))) {

marginSegments.get(i).firstEndNeighbours.add(marginSegments.get(j));
}

if
(marginSegments.get(i).isSecondNeighbour(marginSegments.get(j))) {

marginSegments.get(i).secondEndNeighbours.add(marginSegments.get(j));
}

for (Segment marginSegment : marginSegments) {
marginSegment.connectWithFirstTrueNeighbour();

marginSegment.connectWithSecondTrueNeighbour();
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/**

* HaxoAum OTpe3ku, KOTOpble COeAMHSHNT cepeauHbl COCeAHUX
* pebep rpaHuupl.

*/

public void findMiddleMarginSegments() {

middleMarginSegments.clear();

for (Segment marginSegment : marginSegments) {
if (marginSegment.getFirstNeighbour() != null) {
middleMarginSegments.add(new Segment(
marginSegment.getMiddle(),

marginSegment.getFirstNeighbour().getMiddle()
))s

if (marginSegment.getSecondNeighbour() != null) {
middleMarginSegments.add(new Segment(
marginSegment.getMiddle(),
marginSegment.getSecondNeighbour().getMiddle()

))s

/%%
* CBA3blBaeM cocegHne OTpe3Kun, KOTOpble COeAUHANT cepeuHbl

* cocegHux pebep rpaHuubl.
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*/

public void connectMiddleMarginSegments() {

connectSegments(middleMarginSegments);

/**

* BbIMONHAEM MOArOTOBKY K PUCOBAHWUW CrIaQXEHHOW rpaHWUUbl.

*/

public void prepareToDrawSmoothMargin() {
findMarginSegments();
connectMarginSegments();
findMiddleMarginSegments();

connectMiddleMarginSegments();

1.3.8. ®aiix Segment. java

/*

* B paHHOM daine copoepxuTcA peanusauua oTpe3Ka Ha MNJOCKOCTHU.

*/

package model;

import view.PointF;

import java.util.Arraylist;

/**
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* Knacc peanusyeT OTpe30K Ha MNOCKOCTH.

*/

public class Segment {

/**
* MepBbll KOHeL oTpe3ka.
*/

private final PointF firstEnd;

/**
* BTOpoM KOHeu oTpe3Ka.
*/

private final PointF secondEnd;

/**
* epBbli CcOCeaHUNA OTpe30K.
*/

private Segment firstNeighbour;

/**
* BTOpoW cocegHuUW OTpe3oK.
*/

private Segment secondNeighbour;

/**
* OpueHTauMa oTpes3ka.
*/

private SegmentOrientation orientation;

J**
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* CnNUcok cocepen No nepBoMy KOHUY.

*/

public ArraylList<Segment> firstEndNeighbours = new ArraylList<>();

/**
* CnuMcok cocefen No BTOPOMY KOHUY.
*/

public ArraylList<Segment> secondEndNeighbours = new ArraylList<>();

/**

* KOHCTpyKTOp.

*

* @param firstEnd nepBbil KOHeL oTpe3ka.

* @param secondEnd BTOpoi KOHel oOTpe3Ka.

*/

public Segment(PointF firstEnd, PointF secondEnd) {
this.firstEnd = firstEnd;

this.secondEnd = secondEnd;

/**

* KOHCTpyKTOp.

*

* @param firstEnd nepBbil KOHeL oTpe3kKa.
* @param secondEnd BTOpoi KOHeL oOTpe3Ka.
* @param orientation opueHTauusa.

*/

public Segment(PointF firstEnd, PointF secondEnd,
SegmentOrientation orientation) {
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this(firstEnd, secondEnd);

this.orientation = orientation;

/**

* TMony4yaem nepBbli KOHeL oTpe3Ka.

*

* @return ynomaHyTblii KOHel.
*/
public PointF getFirstEnd() {

return firstEnd;

/**
* Mony4yaem BTOpPON KOHelL, oTpe3ka.

*

* @return ynoMAHyTbIN KOHeL.
*/
public PointF getSecondEnd() {

return secondEnd;

/X%
* Mony4aem nepBblii COCEAHUA OTpe30oK.
*
* @return ynoMAHyTbIN OTpe30K.
*/
public Segment getFirstNeighbour() {

return firstNeighbour;

N3m. JIuct Ne mokym. [Toam. [Hara
RU.17701729.10.03-01 12 01-1
uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




84
RU.17701729.10.03-01 12 01-1

/**
* TNony4yaem BTOPOW COCEAHUA OTpPe30K.
*
* @return ynomaHyTbIl OTpe3oK.
*/
public Segment getSecondNeighbour() {

return secondNeighbour;

/**

* MpoBepAeM, 4YTO yKa3aHHbI OTPE30K ABAAETCA HOBbIM COCE[OM
* Tekywero oTpeska.

*

* @param segment yKa3aHHbI1 OTpe3oK.

* @return true, ecau ynoMsiHyToe yTBepxXAeHuWe WUCTUHHO. WHave -
false.

*/
public boolean isNewNeighbour(Segment segment) {

if ((firstNeighbour == segment) || (secondNeighbour ==
segment)) {

return false;

} else if ((segment.firstNeighbour == this) ||
(segment.secondNeighbour == this)) {

return false;
} else {

return (firstEnd.approximatelyEquals(segment.firstEnd)

(firstEnd.approximatelyEquals(segment.secondEnd)
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(secondEnd.approximatelyEquals(segment.firstEnd))

(secondEnd.approximatelyEquals(segment.secondEnd))));

}

/**

* [lpoBepseM, 4YTO YyKa3aHHbll OTpe30oK ABMSETCA COCELOM MO MNepBOMYy
KOHUY .

*
* @param segment yKa3aHHbIi OTpe30K.

* @return true, ecau ynoMsiHyToe yTBepxXAeHue WUCTUHHO. WHave -
false.

*/
public boolean isFirstNeighbour(Segment segment) {
if (firstEnd.approximatelyEquals(segment.firstEnd)
&& secondEnd.approximatelyEquals(segment.secondEnd)) {
return false;
} else if (firstEnd.approximatelyEquals(segment.secondEnd)
&& secondEnd.approximatelyEquals(segment.firstEnd)) {

return false;

return firstEnd.approximatelyEquals(segment.firstEnd)

|| firstEnd.approximatelyEquals(segment.secondEnd);

/**

* [lpoBepsAeM, 4YTO YyKa3aHHbli OTpe30K fABNSETCA COCEeLOM MO BTOPOMY
KOHLY .
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*

* @param segment yKa3aHHbIi OTpe30K.

* @return true, ecnu ynomMsHyTOe yTBepxaeHuWe WUCTUHHO. WHave -
false.

*/
public boolean isSecondNeighbour(Segment segment) {
if (firstEnd.approximatelyEquals(segment.firstEnd)
&& secondEnd.approximatelyEquals(segment.secondEnd)) {
return false;
} else if (firstEnd.approximatelyEquals(segment.secondEnd)
&& secondEnd.approximatelyEquals(segment.firstEnd)) {

return false;

return secondEnd.approximatelyEquals(segment.firstEnd)

| | secondEnd.approximatelyEquals(segment.secondEnd);

/**
* (CBA3blBaeM TeKyWWin OTpe30K M YKA3aHHbIN B KayecTBe cocenew.
*
* @param segment yKa3aHHbI OTpe30K.
*/
public void connectAsNeighbour(Segment segment) {
if (firstNeighbour == null) {
firstNeighbour = segment;
} else if (secondNeighbour == null) {

secondNeighbour = segment;
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if (segment.firstNeighbour == null) {
segment.firstNeighbour = this;
} else if (segment.secondNeighbour == null) {

segment.secondNeighbour = this;

/**
* CBA3bIBAEM OTPE30K C MCTUHHLIM COCEAOM MO NEeBOMY KOHLY.
* EC/M No nepBOMY KOHLY WMMeeTCs POBHO OAMH cocef, TO OH
* CYMTAETCH MCTUHHBLIM COCeAoM MO NepBoMy KOHUY. Ecnum no nepsomy

* KOHLY MMeeTCA 6onee ogHoro cocena, TO UCTUHHBIM CcOoCeanOM
CcYNnTaeTCcAa

* cocep C TOW Xe opueHTauuen.
*/
public void connectWithFirstTrueNeighbour() {
if (firstEndNeighbours.size() == 1) {
firstNeighbour = firstEndNeighbours.get(0);
} else {

Segment firstSameOrientedNeighbour =
getFirstSameOrientedNeighbour();

if (firstSameOrientedNeighbour != null) {

firstNeighbour = firstSameOrientedNeighbour;

/**
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* (CBA3biBaeM OTpPe30K C MCTUHHbIM COCEAOM MO BTOPOMY KOHLY.

* ECNM No BTOpPOMY KOHLY MMEeTCs pOBHO OAMH cocel, TO OH
* CYMTaAETCHs MCTUHHBIM COCEAOM MO BTOPOMY KOHUY. Ecnum no BTOpomy

* KOHLUY unMeeTCA 6onee oaHoro cocena, TO UCTUHHBIM CcOoCenOM
CcynTaeTCcAa

* cocen C TOW Xe opueHTauuen.
*/
public void connectWithSecondTrueNeighbour() {
if (secondEndNeighbours.size() == 1) {
secondNeighbour = secondEndNeighbours.get(0);
} else {

Segment secondSameOrientedNeighbour =
getSecondSameOrientedNeighbour();

if (secondSameOrientedNeighbour != null) {

secondNeighbour = secondSameOrientedNeighbour;

/%%

* Monyyvaem cocefa Mo nNepBoOMy KOHLY C TOW Xe OpueHTauuen.

*

* @return ynoMAHTbLIN OTpe30K.
*/
private Segment getFirstSameOrientedNeighbour() {
for (Segment firstEndNeighbour : firstEndNeighbours) {
if (orientation == firstEndNeighbour.orientation) {

return firstEndNeighbour;
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return null;

/**

* Monyy4aem cocefia Mo BTOPOMY KOHLY C TOW Xe OpueHTauuen.

*

* @return ynoMAHYTbIN OTpe30K.
*/

private Segment getSecondSameOrientedNeighbour() {

for (Segment secondEndNeighbour : secondEndNeighbours) {

if (orientation == secondEndNeighbour.orientation) {

return secondEndNeighbour;

return null;

/**
* MMony4yaem cepefuHy oTpe3ka.

*

* @return cepeauHa oTpe3ka.
*/
public PointF getMiddle() {
return new PointF(
(firstEnd.x + secondEnd.x) / 2,

(firstEnd.y + secondEnd.y) / 2
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)5

/**
* MpoBepsAeM, 4YTO OTpPe30K uMMeeT 06ouX cocepeil.

*

* @return true, ecnu ynomMsHyTOe yTBepxAeHWe UCTUHHO. WHave -
false.

*/
public boolean hasBothNeighbours() {

return (firstNeighbour != null) && (secondNeighbour != null);

/**

* Mony4yaem TO4YKY, KOTOpAas AENUT AaHHbIi OTpPe30K B YKAa3aHHOM
OTHOWEHWUK .

*

* @param ratio OoTHOWeHMe AAUHbI OTpe3Ka MexAy NepBbiM KOHLOM
MCXOAHOrO OTpe3ka

* M YNOMAHYTON TOYKOW M AJIMHBI UCXOOHOrO OTpe3Ka.
* @return ynoMAHyTaAa TouYKa.
*/
public PointF getRatioPoint(float ratio) {
if (ratio == 0) {
return firstEnd;
} else if (ratio == 1) {

return secondEnd;

float lambda = ratio / (1 - ratio);
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float x

float y

return new PointF(x, y);

/**

91

(firstEnd.x + lambda * secondEnd.x) / (1 + lambda);

(firstEnd.y + lambda * secondEnd.y) / (1 + lambda);

* lMony4yaem TO4YKYy nepecevYyeHUA AAHHOro OTpe3Ka U ero nepsoro

cocepa.

*

* @return ynomaHyTaA TouYKa.

*/

public PointF getIntersectionWithFirstNeighbour() {

if (firstNeighbour == null) {

return null;

} else if

(firstEnd.approximatelyEquals(firstNeighbour.firstEnd)) {

return firstEnd;

} else if

(firstEnd.approximatelyEquals(firstNeighbour.secondEnd)) {

return firstEnd;

} else if

(secondEnd.approximatelyEquals(firstNeighbour.firstEnd)) {

return secondEnd;

} else if

(secondEnd.approximatelyEquals(firstNeighbour.secondEnd)) {

return secondEnd;
} else {

return null;

}
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/**

* Bo3BpalaemM TOYKY MepecevyeHUs AAHHOro OTpe3ka U ero BTOPOro
cocega.

*
* @return ynomaHyTaAa TouYKa.
*/
public PointF getIntersectionWithSecondNeighbour() {
if (secondNeighbour == null) {
return null;

} else if
(firstEnd.approximatelyEquals(secondNeighbour.firstEnd)) {

return firstEnd;

} else if
(firstEnd.approximatelyEquals(secondNeighbour.secondEnd)) {

return firstEnd;

} else if
(secondEnd.approximatelyEquals(secondNeighbour.firstEnd)) {

return secondEnd;

} else if
(secondEnd.approximatelyEquals(secondNeighbour.secondEnd)) {

return secondEnd;
} else {

return null;

1.3.9. ®aiix SegmentOrientation. java
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/*

* B OaHHOM ¢aine copoepxuTcA nepedyucsieHne C TUNOM
* opueHTauum oTpeska.

*/

package model;

/**
* Mepe4ncneHne c TUMOM OpUEHTAUUM OTpe3Ka.
*/
public enum SegmentOrientation {
/**
* PagnanbHas OpueHTauusa oTpe3ka.
*/
RADIAL,

/**

* TpMbNNXEHHO KpYyroBas OpUEHTauuMs oTpe3Kka.
*/

ROUND

1.12. ®aiia DateAndTimeUtil. java

/*
* B paHHOM ¢aine coAepxUTCA Klacc C mMeToAamu
* pna paboTbl ¢ UMeHamMu ¢palNoB M BpeMeHeM.

*/
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package time;

/**
* Knacc pana pabotbl ¢ MmMeHamn ¢painoB U BpeMeHeM.
*
* @author WUBaH WarypwuH
*/
public class DateAndTimeUtil {
/**
* Monyyaem rop no umeHu ¢ainna.
*
* @param fileName ynomaHyTOoe uMA ¢aina.
* @return ynomsaHyTbii roag.
*/
public static int getYearFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(e, 4));

/**
* NMony4yaem mecAl no umeHu o¢anna.
*
* @param fileName ynomsHyTOoe uMsa ¢aina.
* @return ynomaHyTbiA mecAl.
*/
public static int getMonthFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(4, 6)) - 1;

/**
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* Monyyaem AeHb MO UMeHU ¢aina.

*

* @param fileName ynomsaHyTpe uma ¢ainna.

* @return ynomsHyTblil AeHb.

*/

public static int getDayFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(6, 8));

/**
* Monyyaem 4Yac no umeHu d¢aina.
*
* @param fileName ynomsHyTOoe uma ¢ainna.
* @return ynomsHyTbil Yac.
*/
public static int getHourFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(9, 11));

/**
* Monyyaem MUHYTY NO uMeHu ¢aiina.
*
* @param fileName ynomaHyTOoe umA ¢aina.
* @return ynomaHyTas MUHyTa.
*/
public static int getMinuteFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(11, 13));
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1.4. ITaker time

1.4.1. ®aiin DateAndTimeUtil. java

/*
* B paHHOM ¢aine copaepxuTCcA Knacc ¢ meTogamu
* panAa paboTbl C MMeHamun GaWNOB U BpEMEHEM.

*/

package time;

/**
* Knacc pna paboTbl ¢ umeHamn ¢painnoB u BpemeHeM.
k
* @author UeaH WarypuH
*/
public class DateAndTimeUtil {
[/ **
* Monyyaem ropa no umeHun dawnna.
*
* @param fileName ynomAHyTOe umAa dainna.
* @return ynomsHyTbIl roA.
*/
public static int getYearFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(0, 4));

/**

* Monyyaem mecAl No umeHu daunna.
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* @return ynoMAHyTbIN MecAl.

*/

97

@param fileName ynomAHyTOe wumA daunna.

public static int getMonthFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(4, 6)) - 1;

/**

* Monyyaem geHb Mo uMeHu ¢aina.

*

* @param fileName ynomaHyTpe uma dawnna.

* @return ynoMAHYTbIN AeHb.

*/

public static int getDayFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(6, 8));

/**

* Mony4yaem 4ac no umeHu ¢anna.

*

* @param fileName ynomAHyTOe umAa dainna.

* @return ynomAaHyTbI 4ac.

*/

public static int getHourFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(9, 11));

}
J**
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* Monyyaem MUHYTY no umeHu danna.

3
* @param fileName ynomAHyTOe umA dainna.
* @return ynomaHyTaAa MUHYyTa.

*/

public static int getMinuteFromFileName(String fileName) {

return Integer.parseInt(fileName.substring(11, 13));

1.5. [lIaker view

1.5.1. ®aiiax ColorIndicatorComponent.java

/*
* B paHHOM ¢aiine coAepXuUTCA KOMMOHEHTa ANA OoTobpaxeHuA

* UBETOBOro uHAMKaTOpa.

*/

package view;

import model.GeoinformationDataUnit;

import javax.swing.*;
import java.awt.*;

import java.text.DecimalFormat;

/**
* KOMMNOHeHTa ANA oTobpaxeHWA LUBETOBOro WHAMKATOpaA.

*
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* @author UeaH lWarypuH

*/
public class ColorIndicatorComponent extends JComponent {
/**
* llpudT ona oTtobpaxeHna HaanNuceih UBETOBOro MHAMKATOpPA.
*/

private static final Font COLOR_INDICATOR_LABELS_FONT

= new Font("Arial", Font.PLAIN, 12);

/**
* PackpawuBaem KOMMOHEHTY.
*
* @param graphics the <code>Graphics</code> object to protect
*/
public void paintComponent(Graphics graphics) {

Graphics2D graphics2D = (Graphics2D) graphics;

paintBackground(graphics2D);
paintColorIndicator(graphics2D);
adjustGraphics2D(graphics2D);

paintColorIndicatorLabels(graphics2D);

/**
* HacTpauBaem O6bEKT ANA PUCOBaHUA.

%
* @param graphics2D ynomAHyTbii 06beKT ANA pUCOBaAHUA.
*/

private void adjustGraphics2D(Graphics2D graphics2D) {
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graphics2D.setRenderingHint(RenderingHints.KEY_ALPHA INTERPOLATION,
RenderingHints.VALUE_ALPHA INTERPOLATION_ QUALITY);

graphics2D.setRenderingHint (RenderingHints.KEY_ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS ON);

graphics2D.setRenderingHint(RenderingHints.KEY_COLOR_RENDERING,
RenderingHints.VALUE_COLOR_RENDER_QUALITY);

graphics2D.setRenderingHint(RenderingHints.KEY_DITHERING,
RenderingHints.VALUE_DITHER_ENABLE);

graphics2D.setRenderingHint(RenderingHints.KEY_FRACTIONALMETRICS,
RenderingHints.VALUE_FRACTIONALMETRICS ON);

graphics2D.setRenderingHint (RenderingHints.KEY_INTERPOLATION,
RenderingHints.VALUE_INTERPOLATION_BILINEAR);

graphics2D.setRenderingHint(RenderingHints.KEY_RENDERING,
RenderingHints.VALUE_RENDER_QUALITY);

graphics2D.setRenderingHint(RenderingHints.KEY_STROKE_CONTROL,
RenderingHints.VALUE_STROKE_PURE);

}

/**
* PackpawuBaem ¢OH.

*

* @param graphics2D ob6bekT AnA pucoBaHUA.
*/
private void paintBackground(Graphics2D graphics2D) {
graphics2D.setPaint(Color.WHITE);
graphics2D.fillRect(9, 0, getWidth(), getHeight());

/**

* PackpawuBaem LBeTOBOW MHAMKATOP.
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*
* @param graphics2D o06bekT gns pucoBaHuUA.
*/
private void paintColorIndicator(Graphics2D graphics2D) {
Rectangle outerRectangle = new Rectangle(
(getwidth() - 30) / 2,
(getHeight() - 500) / 2,
30,
500

)s

int totalNumberOfInnerRectangles = 300;

for (int i = @; i < totalNumberOfInnerRectangles; ++i) {
Rectangle innerRectangle = getInnerRectangle(
outerRectangle,
totalNumberOfInnerRectangles,
i

)5

(double) i / totalNumberOfInnerRectangles;

double ratio

double value = GeoinformationDataUnit.maxValue * (1 -

ratio);

Color color = GeoinformationDataUnit.getColor(value);

graphics2D.setPaint(color);
graphics2D.fillRect(

(int) innerRectangle.getX(),

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




102
RU.17701729.10.03-01 12 01-1
(int) innerRectangle.getY(),

(int) innerRectangle.getWidth(),

(int) innerRectangle.getHeight() * 2
)

/**

* Nony4aem BHYTPEHHUI MPAMOYTONbHUK.

]

* @param outerRectangle BHewHWW NpPAMOYrONbLHUK.

* @param totalNumberOfRectangles obuwee 4ucno BHYTpeHHUM
NpsMOY FO/IbHUKOB .

* @param indexOfInnerRectangle uHAeKC BHYTpeHHEro npsaMOro/ibHUKaA.
* @return ynomAHyTbIi NPAMOYTOJIbHUK.
*/
private Rectangle getInnerRectangle(
Rectangle outerRectangle,
int totalNumberOfRectangles,
int indexOfInnerRectangle

)

double innerRectangleHeight = outerRectangle.getHeight() /
totalNumberOfRectangles;

double innerRectangleWidth = outerRectangle.getWidth();
double innerRectangleX = outerRectangle.getX();

double innerRectangleY = outerRectangle.y +
innerRectangleHeight * indexOfInnerRectangle;

return new Rectangle(

(int) innerRectangleX,
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(int) innerRectangley,

(int) innerRectangleWidth,

(int) innerRectangleHeight
)

/**
* PackpawuBaem HagnNucu LUBETOBOr0 MHAUKATOpA.
%
* @param graphics2D o6bekT gns pucoBaHuUA.
*/
private void paintColorIndicatorlLabels(Graphics2D graphics2D) {
Rectangle outerRectangle = new Rectangle(
(getWidth() - 30) / 2,
(getHeight() - 500) / 2,
30,
500

)5

graphics2D.setPaint(Color.BLACK);
graphics2D.setFont (COLOR_INDICATOR_LABELS FONT);

graphics2D.drawString(

new
DecimalFormat("#0.00").format(GeoinformationDataUnit.maxValue),

(float) (outerRectangle.x + outerRectangle.getWidth()
* 1.3),

(float) outerRectangle.y
)
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graphics2D.drawString(

new
DecimalFormat("#0.00").format(GeoinformationDataUnit.maxValue / 2),

(float) (outerRectangle.x + outerRectangle.getWidth()
* 1.3),

outerRectangle.y + outerRectangle.height / 2f
)

graphics2D.drawString(
new DecimalFormat("#0.00").format(0),

(float) (outerRectangle.x + outerRectangle.getWidth()
* 1.3),

outerRectangle.y + outerRectangle.height

)5

1.5.2. ®aiin CoordinateAdapter.java

/*
* B paHHOM Qaitne coaepxuTca Kflacc ANnA npeobpas3oBaHMA KOOPAMHAT.

*/

package view;

J**
* Knacc ans npeobpas3oBaHWA KOOpAMHAT.

*

* @author UeaH WarypuH

*/
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public class CoordinateAdapter {

/**

* Iucnnen.

*/

private Display display;

/**
* KoopAMHaTa X B CUCTEMe OTcYeTa KOMMOHEHTbl A8 pUCOBaAHUA.
*/

private int xInComponent = 0;

/**
* KoopanHaTa y B cUcTeMe OoTcYeTa KOMMOHEHTH ASiA pUCOBaHUA.
*/

private int yInComponent = 0;

/**
* MepBbld aganTep KOOpAMHAT.
*/

public static CoordinateAdapter firstCoordinateAdapter = new
CoordinateAdapter();

/**
* BTOpoM ajanTtep KOOpAMHAT.
*/

public static CoordinateAdapter secondCoordinateAdapter = new
CoordinateAdapter();

/%%

* TpeTuil afanTep KoopauHaT.
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*/

public static CoordinateAdapter thirdCoordinateAdapter = new
CoordinateAdapter();

/**
* YeTBepToli aganTep KOOPAMHAT.
*/

public static CoordinateAdapter fourthCoordinateAdapter = new
CoordinateAdapter();

/**

* KOHCTpyKTOp.

*/

private CoordinateAdapter() {

/**
* YcTaHaB/aMBaeM gucnnaem.

*

* @param display ynomaHyTbii Aucnnen.

*/

public void setDisplay(Display display) {
this.display = display;

/%%
* YcTaHaBauBaem KOOpAOWUaAHTbI.

*

* @param X KoopauHaTa X.
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* @param y KoopauHaTa y.

* @param coordinateSystem cucTtema oTcyeTa, B KOTOpPOW 3aAaHbl
YMOMAHYTble KOOPAUHAaTHI.

*/
public void set(int x, int y, CoordinateSystem coordinateSystem) {

if (coordinateSystem == CoordinateSystem.COMPONENT) {

xInComponent X;

yInComponent Y;
} else if (coordinateSystem == CoordinateSystem.DISPLAY) {
xInComponent = x + display.getOffsetX();

yInComponent = -y + display.getOffsetY();

} else {
xInComponent = 0;
yInComponent = 0;
}
}
/**

* Mony4aem KOOpAMHATYy X B 3aAaHHOW CUCTeMe OTcHeTa.
*
* @param coordinateSystem ynomsHyTaa cucTema oTcyeTa.
* @return ynomsHyTas KoopAMHaTa X.
*/
public int getX(CoordinateSystem coordinateSystem) {
if (coordinateSystem == CoordinateSystem.COMPONENT) {
return xInComponent;
} else if (coordinateSystem == CoordinateSystem.DISPLAY) {
return xInComponent - display.getOffsetX();
} else {
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return 0;

/**
* Monyyaem KoopAMHATY Yy B 33[aHHOM CUCTeMe OTcCYeTa.

*

* @param coordinateSystem ynomaHyTas cucTtema oTcuyeTa.
* @return ynomaHyTas KoopAMHaTa Y.
*/
public int getY(CoordinateSystem coordinateSystem) {
if (coordinateSystem == CoordinateSystem.COMPONENT) {
return yInComponent;
} else if (coordinateSystem == CoordinateSystem.DISPLAY) {
return -yInComponent + display.getOffsetY();
} else {

return 9;

1.5.3. ®aiiax CoordinateSystem. java

/*
* B paHHOM d)aﬁne coaepxnTca nepedyuncneHne C TUNOM CUCTEMbI OTCHETa.

*/

package view;
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/**

* MepeyncneHne C TUMOM CUCTEMbl OTCYeTa.
*/
public enum CoordinateSystem {

/**

* Cuctema oTcyeTa OTHOCUTE/IbHO KOMMOHEHTbI ANS pucoBaHuAa.

*/

COMPONENT,

/**

* CMCTeMa OTCYeTa OTHOCUTENbHO AucCnies.
*/

DISPLAY,

1.5.4. ®aiin Display.java

/*
* B paHHOM daine copepxuTca gucnnen.

*/

package view;

import java.awt.*;

/%%

* Nlucnnen.

*

* @author UeaH lWarypuH

*/
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public class Display {

/**

* KoaddpuumeHT cxaTua n3obpaxeHuA no YMONYAHUK.

*/

private final static float DEFAULT_COMPRESSION_RATIO = 0.85f;

/**

* KoapduumneHT, KOTOpbIN 3ajaeT MNO3MUMK U306paxXeHUA NO YMOYaHMI0.
*/

private final static float DEFAULT_POSITION_RATIO = ©.5f;

/**

* MMHMManbHas wWWpUHA.

*/

private final static int MIN_WIDTH = 495;

/**

* MWHUManbHaA BbiCOTA.

*/

private final static int MIN_HEIGHT = 495;

/**

* MakCcuManbHasa WUPUHA.

*/

private final static int MAX_WIDTH = 1729;

/%%
* MakcmasbHadA BbiCOTa.

*/
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private final static int MAX_HEIGHT = 1729;

/**

* KoaddpuumeHT yBennyeHnA pasmepoB AUCNIeA MNpwu

* OOHOKpaTHOW MPOKpPYTKe KOJNeCHUKa MbluK.

*/

public final static float INCREASE_SIZE RATIO = 1.05f;

/**
* KoadpuMumeHT yMmeHbleHUA pa3mepoB AUCNIeA MNpwu
* OQHOKpPATHOMN MPOKPYTKE KOMeCUKa Mblln .

*/

public final static float DECREASE_SIZE RATIO = 1 / 1.05f;

/**

* MWUHUMaNbHbIA CABUI No ocu X.

*/

private final static int MIN_OFFSET_X = -890;

/**
* MakcumanbHbIA caBUr no ocu X.

*/

private final static int MAX OFFSET_X = 1680;

/**
* MUHMManNbHLIK caBUr No ocu Y.

*/

private final static int MIN_OFFSET_Y = -900;
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/**

* MakcumanbHbiA caBUr no ocu Y.
*/
private final static int MAX_OFFSET_Y = 1650;

/**
* CaBur no ocu X.
*/

private int offsetX;

/**
* CoBur no ocu Y.
*/

private int offsetY;

/**
* npuHa.
*/

private int width;

/**

* BblcoTa.

*/

private int height;

/**
* KOHCTpyKTOp.

*

* @param visualizationComponent KOMMNoOHeHTa ANA BU3yanusauuu.
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*/

public Display(VisualizationComponent visualizationComponent) {

adjustOffsetAndSizes(visualizationComponent);

/**
* HacTpauBaem CABUI W pa3mep.

*

* @param visualizationComponent KOMMNoOHeHTa ANA BU3yaausauuu.
*/

public void adjustOffsetAndSizes(VisualizationComponent
visualizationComponent) {

offsetX = (int) (visualizationComponent.getWidth() *
DEFAULT_POSITION RATIO);

offsetY = (int) (visualizationComponent.getHeight() *
DEFAULT_POSITION RATIO);

width = (int) (Math.min(
visualizationComponent.getWidth(),
visualizationComponent.getHeight()

) * DEFAULT_COMPRESSION_RATIO);

height = (int) (Math.min(
visualizationComponent.getWidth(),
visualizationComponent.getHeight()

) * DEFAULT_COMPRESSION_RATIO);

/**

* Monyyaem cagur no ocu X.

*
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* @return ynoMAHyTbIN CBAMI .

*/
public int getOffsetX() {

return offsetX;

/**
* MNony4yaem caBur no ocu Y.

*

* @return ynomaHyTblii CABUT .
*/
public int getOffsetY() {

return offsetY;

/**
* MMony4yaem WUPUHY.

*

* @return ynomAHyTaA wupuHa.
*/
public int getWidth() {

return width;

/**
* Mony4yaem BbICOTY.

*

* @return ynomAHyTaA BbICOTA.

*/
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public int getHeight() {

return height;

/**
* MeHAeM CABWUI Ha YyKa3aHHble pacCTOAHMA MO ocn X mn Y.
*
* @param deltaX casur no ocu X.
* @param delta¥Y casur no cowm Y.
*/
public void changeOffset(int deltaX, int deltaY) {

int newOffsetX = offsetX + deltaX;

int newOffsetY

offsetY + deltay;

if (newOffsetX < MIN_OFFSET_X) {
offsetX = MIN_OFFSET_X;
} else if (newOffsetX > MAX _OFFSET_Y) {

offsetX = MAX_OFFSET_X;
} else {
offsetX = newOffsetX;

if (newOffsetY < MIN_OFFSET_Y) {
offsetY = MIN_OFFSET_Y;

} else if (newOffsetY > MAX_OFFSET_Y) {
offsetY

MAX_OFFSET_Y;
} else {

offsetY = newOffsetY;
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* [lpoBepsieM, 4TO MOXHO YyBe/NU4YUTb pasMepbl.

*

* @return true, ecnu pasmepbl MOXHO yBenumyuTb. WHayve - false.

*/
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public boolean canIncreaseSizes() {

return (width
MAX_HEIGHT);

}

/**

* [lpoBepseM, 4YTO MOXHO YMEHbWWTb pa3Mepbl.

*

* @return true, ecnu pasmepbl MOXHO yMeHbwUTb. WUHayve - false.

*/

*

1.05 <=

MAX_WIDTH) && (height

public boolean canDecreaseSizes() {

return (width / 1.05

MIN_HEIGHT);
}

/%%

* YBesfMyuBaem pasmepsbl.

*/

>=

public void increaseSizes() {

width *= 1.05;
height *= 1.05;

MIN_WIDTH) && (height / 1.5

¥ 1.5 «=

}
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/**

* YMeHblWlaem pa3mepbl.
*/
public void decreaseSizes() {
width /= 1.05;
height /= 1.05;

/**
* 3akpawuBaem oBain.

*

* @param x1 KoopAMHaTa X JIeBON BepxXHeW BepwuHa MPAMOYroJibHUKA,
KOTOpbIA BNUCAH OBas.

* @param yl kKoopavMaHaTa y NleBOW BepxXHEN BEpWWHbI MPAMOYIO/bHUKA,
KOTOpbIM BNMCaH oBan.

* @param X2 KOpAMHATa X HWKHEH npaBoi BepwWHb MNPAMOYrOJbHUKA,
KOTOpbIA BNUCAH OBas.

* @param y2 KOOpAMHATA Y HUXHEW NpaBoOi BepWWHbl MPAMOYTONbHUKA,
KOTOpbIi BNUCAH OBan.

* @param color uBeT oBana.
* @param graphics2D o06bekT AnAa puUcoBaHMUA.
*/
public void fillOval(int x1, int y1,
int x2, int y2,
Color color, Graphics2D graphics2D) {

graphics2D.setPaint(color);

CoordinateAdapter.firstCoordinateAdapter.setDisplay(this);

CoordinateAdapter.secondCoordinateAdapter.setDisplay(this);
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CoordinateAdapter.firstCoordinateAdapter.set(x1, yl,
CoordinateSystem.DISPLAY);

CoordinateAdapter.secondCoordinateAdapter.set(x2, y2,
CoordinateSystem.DISPLAY);

int width

CoordinateAdapter.secondCoordinateAdapter.getX(CoordinateSystem.COMPON
ENT)

CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.COMPONE
NT);

int height

CoordinateAdapter.secondCoordinateAdapter.getY(CoordinateSystem.COMPON
ENT)

CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.COMPONE
NT);

graphics2D.fillOval(

CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.COMPONE
NT),

width,
height
)

/%%

* Pucyem oBan.
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*

* @param x1 KoopAMHaTa X NeBOW BepxHeW BepuwuHa MNPAMOYrosbHUKA, B
KOTOpbIM BNUCaAH oOBan.

* @param yl koopavMaHaTa Yy J/ieBON BepxHeW BepWWHbl MNpAMOYroJibHUKa, B
KOTOpbIM BNUCaAH oOBan.

* @param X2 KOpAMHATa X HWKHEH npaBol BepwWHbl MPAMOYrOSbHUKA, B
KOTOpbIA BNUCAH OBan.

* @param y2 KOOpAMHATA Yy HUXHEW NpaBoOW BepWWHbl MPAMOYrosbHUKA, B
KOTOpbI BMNUCAH OBan.

* @param color uBeT oBana.
* @param stroke kKucTb.
* @param graphics2D o6bekT AnA pucoBaHUA.
*/
public void drawOval(int x1, int y1,
int x2, int y2,
Color color,
Stroke stroke,
Graphics2D graphics2D) {
graphics2D.setPaint(color);

graphics2D.setStroke(stroke);

CoordinateAdapter.firstCoordinateAdapter.setDisplay(this);

CoordinateAdapter.secondCoordinateAdapter.setDisplay(this);

CoordinateAdapter.firstCoordinateAdapter.set(x1, yl,
CoordinateSystem.DISPLAY);

CoordinateAdapter.secondCoordinateAdapter.set(x2, y2,
CoordinateSystem.DISPLAY);

int width
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CoordinateAdapter.secondCoordinateAdapter.getX(CoordinateSystem.COMPON
ENT)

CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.COMPONE
NT);

int height

CoordinateAdapter.secondCoordinateAdapter.getY(CoordinateSystem.COMPON
ENT)

CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.COMPONE
NT);

graphics2D.drawOval(

CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.COMPONE
NT),

width,
height
)

/**
* Pucyem npAMyw NUHUK.
*
* @param x1 koopAMHaTa X Ha4vana JUHUK.
* @param yl KoopAMHATa Yy Havana AUHUK.
* @param X2 KOOpAMHATa X KOHUA JIMHWUK.

* @param y2 KOOpAMHATa Y KOHUA JIMHUWU.
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* @param color yBeT JIMHUM.

* @param stroke kucTb.
* @param graphics2D o6bekT AnA pucoBaHUA.
*/
public void drawLine(int x1, int y1,
int x2, int y2,
Color color,
Stroke stroke,
Graphics2D graphics2D) {
graphics2D.setPaint(color);

graphics2D.setStroke(stroke);

CoordinateAdapter.firstCoordinateAdapter.setDisplay(this);

CoordinateAdapter.secondCoordinateAdapter.setDisplay(this);

CoordinateAdapter.firstCoordinateAdapter.set(x1, yl,
CoordinateSystem.DISPLAY);

CoordinateAdapter.secondCoordinateAdapter.set(x2, y2,
CoordinateSystem.DISPLAY);

graphics2D.drawLine(

CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.secondCoordinateAdapter.getX(CoordinateSystem.COMPON
ENT),
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CoordinateAdapter.secondCoordinateAdapter.getY(CoordinateSystem.COMPON
ENT)

)5

/**
* 3akpawnBaem YeTblpexyroJibHUK.
]
* @param x1 KoopAMHaTa X MepBOW BepWUHbl YeTblpeXyroJibHUKaA.
* @param yl koopAWHATa Yy MepBbil BepWwWUHbl YeTblpexyrolbHUKA .
* @param X2 KOOpAMHATa X BTOPOW BepWMHbl YeTblpeXyroJibHUKaA.
* @param y2 KOOpAMHATa y BTOPON BepWWHbl YeTblpexyrosbHUKA .
* @param X3 KoopAMHATa X TpeTei BepwuHbl YeTblpeXyroJibHUKa.
* @param y3 KOOpAMHATa y TpeTen BepwuHbl YeTblpexyrosbHUKA .
* @param x4 KoOOpAMHATa X YeTBEPTOW BePWUHbI YeTblpeXyroJbHUKA.
* @param y4 KOOpAWHATa y YeTBEpTOW BepWMHbl YeTblpexyroJibHUKaA.
* @param color uBeT 4YeTblpexXyroJibHUKa.
* @param graphics2D o6bekT AnA pucoBaHUA.
*/
public void fillTetragon(
int x1, int y1,
int x2, int y2,
int x3, int y3,
int x4, int y4,
Color color,
Graphics2D graphics2D

)

graphics2D.setPaint(color);
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CoordinateAdapter.firstCoordinateAdapter.setDisplay(this);

CoordinateAdapter.secondCoordinateAdapter.setDisplay(this);
CoordinateAdapter.thirdCoordinateAdapter.setDisplay(this);

CoordinateAdapter.fourthCoordinateAdapter.setDisplay(this);

CoordinateAdapter.firstCoordinateAdapter.set(x1, yl,
CoordinateSystem.DISPLAY);

CoordinateAdapter.secondCoordinateAdapter.set(x2, y2,
CoordinateSystem.DISPLAY);

CoordinateAdapter.thirdCoordinateAdapter.set(x3, y3,
CoordinateSystem.DISPLAY);

CoordinateAdapter.fourthCoordinateAdapter.set(x4, y4,
CoordinateSystem.DISPLAY);

graphics2D.fillPolygon(new int[]{

CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.secondCoordinateAdapter.getX(CoordinateSystem.COMPON
ENT),

CoordinateAdapter.thirdCoordinateAdapter.getX(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.fourthCoordinateAdapter.getX(CoordinateSystem.COMPON
ENT)},

new int[]{

CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.secondCoordinateAdapter.getY(CoordinateSystem.COMPON
ENT),
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CoordinateAdapter.thirdCoordinateAdapter.getY(CoordinateSystem.COMPONE
NT),

CoordinateAdapter.fourthCoordinateAdapter.getY(CoordinateSystem.COMPON

ENT)},
4);

/**

*

Muwem cTpoKy.

* @param str TekcT.

* @param X KoopauHaTa X.

* @param y KoopauaHaTa y.

* @param shiftX casur no ocu X.

* @param shiftY casur no ocwm Y.

* @param color uBeT CTpPOKWU.

* @param font wpudT cTpoKMU.

* @param graphics2D o6bekT AnA pucoBaHUA.

*/

public void drawString(String str, int x, int y,
int shiftX, int shifty,
Color color, Font font,
Graphics2D graphics2D) {

graphics2D.setPaint(color);

graphics2D.setFont(font);

CoordinateAdapter.firstCoordinateAdapter.setDisplay(this);
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CoordinateAdapter.firstCoordinateAdapter.set(x,

CoordinateSystem.DISPLAY);

graphics2D.drawString(str,

Yy,

CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.COMPONE

NT) - shiftX,

CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.COMPONE

NT) - shiftyY);

}

/**

* 3aKkpawuBaem Haanuchb.

*

* @param

* @param

*

@param
* @param
* @param
* @param
* @param

*/

public void filllLabel(String text, double x, double vy,

text TekcT.

X KOopAuHaTa X.

y KoopAuHaTa y.
labelColor uBeT ¢oHa.
textColor uBeT TekcTa.

font wpudr.

graphics2D obbekT AnAa pucoBaHuA.

Color labelColor, Color textColor,

Font font,

Graphics2D graphics2D) {

graphics2D.setPaint(labelColor);

graphics2D.fillRect((int) (x + 10), (int) (y),

graphics2D.getFontMetrics().stringWidth(text),

font.getSize());
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graphics2D.setPaint(textColor);
graphics2D.setFont(font);

graphics2D.drawString(text, (float) (x + 10), (float) (y +
13));

}

1.5.5. ®aiia FileTypeFrame. java

/*
* B paHHOM daine copepxutca ¢peim anAa Boibopa Tuna ¢annos

* OAnAa Bu3yaausauuu.

*/

package view;

import model.CastType;
import model.EnergyType;
import model.FileType;

import model.HorizonSideType;

import javax.swing.*;

import java.awt.*;

/**
* Qpeim pna Bbibopa TMna ¢pannoB gna BU3yanusauuu.
*/
public class FileTypeFrame extends JFrame {
/X%
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* [nasHbih ¢ppeim.

*/

private final MainFrame mainFrame;

/**
* Onaxok AnA Bblbopa ceBepHoW nonycoepsl.
*/

private final JCheckBox northCheckBox

new JCheckBox("north");

/**
* @Onaxok gna Bblbopa HXHON nonycoepsl.
*/
private final JCheckBox southCheckBox

new JCheckBox("south");

/**
* @Onaxok gna Bblbopa nporHosa.
*/

private final JCheckBox forecastCheckBox = new
JCheckBox("forecast");

/**
* @Onaxok gna Bblbopa HabnwAaeMbIX AAHHbIX .
*/

private final JCheckBox nowcastCheckBox = new
JCheckBox("nowcast");

/X *
* Onaxok AnA Bblbopa BKJafa pacCeAHHOro CUAHUA.
*/
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private final JCheckBox diffuseCheckBox = new
JCheckBox("diffuse");

/**
* Onaxok AnA BblbOpa BKAaLa WMOHOB.
*/

private final JCheckBox ionsCheckBox = new JCheckBox("ions");

/**
* Onaxok ANns Bblbopa BKAAAA MOHOIHEpPreTUYecKUX MUKOB.
*/

private final JCheckBox monoCheckBox = new JCheckBox("mono");

/**
* @Onaxok gna Bblbopa Bknaga "broadband" yckopeHnus.
*/

private final JCheckBox waveCheckBox = new JCheckBox("wave");

/**

* Onaxok anA Bblbopa AaHHbIX 06 obwem BKNaAe aBpoOpasbHbIX KOMMOHEHT.
*/

private final JCheckBox totalCheckBox = new JCheckBox("total");

[/ **
* KHonka "MpumeHuTb".

*/

private final JButton applyButton = new JButton("MpumeHutb");

/**
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* KOHCTpyKTOp.

* @param mainFrame rnasBHbii ¢peim.
*/
public FileTypeFrame(MainFrame mainFrame) {

this.mainFrame = mainFrame;

setTitle("BbibepuTe TN oTobpaxaembix ¢ainnos");
setSizeAndLocation();
setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
marshalContainer();
setFileType(mainFrame.model.fileType);

addActionListeners();

/**
* YcTaHaB/iMBaeM pasMep M MO3uUUMI0.
*/
private void setSizeAndLocation() {
Toolkit toolkit = Toolkit.getDefaultToolkit();

Dimension screenSize = toolkit.getScreenSize();

int screenHeight = screenSize.height - 40;

int screenWidth = screenSize.width;

setSize (400, 300);

setLocation((screenWidth - 400) / 2, (screenHeight - 300) /
2);
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/**

* YcTaHaBnuBaem Tun ¢ainoB ANA BU3yanusauuu.
3

* @param fileType ynomAHyTbin Tun ¢ainnos.

*/
private void setFileType(FileType fileType) {

northCheckBox.setSelected(fileType.horizonSideType()
HorizonSideType.NORTH);

southCheckBox.setSelected(fileType.horizonSideType() ==
HorizonSideType.SOUTH);

forecastCheckBox.setSelected(fileType.castType() ==
CastType.FORECAST);

nowcastCheckBox.setSelected(fileType.castType() ==
CastType.NOWCAST);

diffuseCheckBox.setSelected(fileType.energyType() ==
EnergyType.DIFFUSE);

ionsCheckBox.setSelected(fileType.energyType() ==
EnergyType.IONS);

monoCheckBox.setSelected(fileType.energyType() ==
EnergyType.MONO) ;

waveCheckBox.setSelected(fileType.energyType() ==
EnergyType.WAVE);

totalCheckBox.setSelected(fileType.energyType() ==
EnergyType.TOTAL);

}

/**
* Pa3mewaem snemeHTbl GUI Ha KoHTehpe ¢dpeinma.

*/
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private void marshalContainer() {

Container container = getContentPane();

container.setLayout(null);

northCheckBox.setBounds (150, 10, 60, 25);
southCheckBox.setBounds (150, 30, 60, 25);

forecastCheckBox.setBounds (150, 65, 100, 25);
nowcastCheckBox.setBounds (150, 85, 100, 25);

totalCheckBox.setBounds(150, 120, 100, 25);
diffuseCheckBox.setBounds(150, 140, 100, 25);
ionsCheckBox.setBounds (150, 160, 100, 25);
monoCheckBox.setBounds (150, 180, 100, 25);
waveCheckBox.setBounds(150, 200, 100, 25);

applyButton.setBounds (150, 230, 100, 25);

container.add(northCheckBox);

container.add(southCheckBox);

container.add(forecastCheckBox);

container.add(nowcastCheckBox);

container.add(totalCheckBox);
container.add(diffuseCheckBox);
container.add(ionsCheckBox);
container.add(monoCheckBox) ;

container.add(waveCheckBox);
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container.add(applyButton);

/**
* NobaBnsem snemeHTam GUI o6paboTyMKu COOGLITUN.
*/
private void addActionListeners() {
northCheckBox.addActionListener(e -> {
if (northCheckBox.isSelected()) {

southCheckBox.setSelected(false);

})s

southCheckBox.addActionListener(e -> {
if (southCheckBox.isSelected()) {

northCheckBox.setSelected(false);

})s

forecastCheckBox.addActionListener(e -> {
if (forecastCheckBox.isSelected()) {

nowcastCheckBox.setSelected(false);

1)

nowcastCheckBox.addActionListener(e -> {
if (nowcastCheckBox.isSelected()) {

forecastCheckBox.setSelected(false);
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1)

totalCheckBox.addActionListener(e -> {
if (totalCheckBox.isSelected()) {
diffuseCheckBox.setSelected(false);
ionsCheckBox.setSelected(false);
monoCheckBox.setSelected(false);

waveCheckBox.setSelected(false);

})s

diffuseCheckBox.addActionListener(e -> {
if (diffuseCheckBox.isSelected()) {
totalCheckBox.setSelected(false);
ionsCheckBox.setSelected(false);
monoCheckBox.setSelected(false);

waveCheckBox.setSelected(false);

1)

ionsCheckBox.addActionListener(e -> {
totalCheckBox.setSelected(false);
diffuseCheckBox.setSelected(false);
monoCheckBox.setSelected(false);

waveCheckBox.setSelected(false);

1)

monoCheckBox.addActionListener(e -> {

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




134
RU.17701729.10.03-01 12 01-1
totalCheckBox.setSelected(false);

diffuseCheckBox.setSelected(false);
ionsCheckBox.setSelected(false);

waveCheckBox.setSelected(false);

1)

waveCheckBox.addActionListener(e -> {
totalCheckBox.setSelected(false);
diffuseCheckBox.setSelected(false);
ionsCheckBox.setSelected(false);
monoCheckBox.setSelected(false);

1)

applyButton.addActionListener(e -> {

FileType fileType = getFileType();

if (fileType == null) {

JOptionPane.showMessageDialog(null, "Ouwwubka. OauH n3
napameTpoB He BbibpaH.");

return;

mainFrame.model.setFileType(fileType);
dispose();

})s

/%%

* Monyydaem Tun ¢ainoB ANsS BU3yanusauuu.
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*

* @return ynomaHyTbin Tun ¢annos.

*/

private FileType getFileType() {
FileType fileType

= new FileType(getHorizonSideType(),

getCastType(),

getEnergyType());

if ((fileType.horizonSideType() == null)
|| (fileType.castType() == null)

|| (fileType.energyType() == null)) {

return null;
} else {

return fileType;

/**
* Mony4yaem Tun nonycoéepeol.

*

* @return ynomMAHyTbIn TUN nonycoepsl.
*/
private HorizonSideType getHorizonSideType()
if (northCheckBox.isSelected()) {
return HorizonSideType.NORTH;
} else if (southCheckBox.isSelected()) {

return HorizonSideType.SOUTH;

{

} else {
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return null;

/**
* Monyyaem TN nNporHosa.
*
* @return ynomAaHyTbIH TN MpPOrHosa.
*/
private CastType getCastType() {
if (forecastCheckBox.isSelected()) {
return CastType.FORECAST;
} else if (nowcastCheckBox.isSelected()) {
return CastType.NOWCAST;
} else {

return null;

/*x
* Bblbupaem TuUMN SHeEpPruu.
*
* @return ynoMAHYTbIA TUMN 3SHeEpruu.
*/
private EnergyType getEnergyType() {
if (totalCheckBox.isSelected()) {
return EnergyType.TOTAL;
} else if (diffuseCheckBox.isSelected()) {

return EnergyType.DIFFUSE;
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} else if (ionsCheckBox.isSelected()) {

return EnergyType.IONS;

} else if (monoCheckBox.isSelected()) {
return EnergyType.MONO;

} else if (waveCheckBox.isSelected()) {
return EnergyType.WAVE;

} else {

return null;

1.5.6. ®aiiax JDatePickerUtil. java

/*

* B gaHHOM ¢anne coAepxMTCA KnacC ANA UCNONb30BaHUA KaneHAaapA.

*/
package view;

import org.jdatepicker.impl.JDatePanelImpl;
import org.jdatepicker.impl.JDatePickerImpl;
import org.jdatepicker.impl.SqlDateModel;

import javax.swing.*;

import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Calendar;

import java.util.Properties;

/**
* Knacc ans Mcnonb30BaHUA KaJieHgaps.
¥

* @author UBaH WarypwuH

*/
public class JDatePickerUtil {

/**
* Peanusauua KaneHpapA.
*/

public final JDatePickerImpl datePicker;
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/**
* Mogenb C AaHHLIMM O paTe.
*/
public final SqlDateModel sqlDateModel;

/**
* KOHCTpyKTOp.
*/
public JDatePickerUtil() {
sqlDateModel = new SqlDateModel();
Properties p = new Properties();

sqlDateModel.setSelected(true);

p.put("text.day", "Day");
p.put("text.month”, "Month");
p.put("text.year", "Year");

JDatePanelImpl panel = new JDatePanelImpl(sqlDateModel, p);

datePicker = new JDatePickerImpl(panel, new
JFormattedTextField.AbstractFormatter() {
@Override
public String valueToString(Object value) throws
ParseException {
if (value != null) {
Calendar cal = (Calendar) value;
SimpleDateFormat format = new
SimpleDateFormat("yyyy-MM-dd");
String strDate = format.format(cal.getTime());

return strDate;

}

return "";
}
@0verride

public Object stringToValue(String text) throws
ParseException {
return "";
}
1
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1.5.7. ®aiia MainFrame. java

/*
* B paHHOM ¢aine copoepxuTcA peanusauua rnaBHoro éperma.

*/
package view;

import controller.Controller;

import model.GeoinformationDataUnit;
import model.Model;

import time.DateAndTimeUtil;

import javax.swing.*;
import java.awt.*;
import java.util.Objects;

/**
* TnasHbih ¢ppenm.
*
* @author WBaH WarypwuH
*/
public class MainFrame extends JFrame {
/**
* 3aronoBok.
*/
public static final String TITLE
vli.e";

"Ovation Prime Bu3syanusatop

/**
* OCHOBHOW KOHTeWHep.
*/

public final Container container

getContentPane();

/**
* TMonoca 3arpysku.
*/

public final JProgressBar progressBar = new JProgressBar();

/**
* KHonka "BblbpaTb nanky".
*/
public final JButton selectFolderButton = new JButton("BbibpaTb
nanky");

/**

* KHonka "Manka no ymon4daHuw".
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*/
public final JButton selectDefaultFolderButton = new
JButton("Manka no ymon4axHuw");

/**
* Hapgnucb "BblibpaHHaa nanka:".
*/
public final JLabel selectedFolderLabel = new JLabel("BbibpaHHas
nanka:");

/**
* TekcToBoe none anAa otobpaxeHus BblOpaHHOW Mankw.
*/
public final JTextField selectedFolderTextField = new
JTextField();

/**

* Hagnucb "Tekywuin dann:".

*/

public final JLabel fileNamelLabel = new JLabel("Tekywuin ¢ann:");
/**

* TekCcTOBOe MoJie C UMEHEHeM Tekywero ¢awnna.

*/

public final JTextField fileNameTextField = new JTextField(40);
/**

* Hagnucb "faTa:".

*/
public final JLabel datelLabel = new JLabel("haTa:");
/**

* Knacc Ans ucnonb3oBaHWA KaneHaaps.

*/

public final JDatePickerUtil datePickerUtil = new
JDatePickerUtil();

/**
* Hagnucb "Bpema:".
*/
public final JLabel timelLabel = new JLabel("Bpema:");

/**
* TekcTOoBOe none AnA oTobpaxeHua BpeMeHMU.
*/
public final JTextField timeTextField = new JTextField(15);
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/**
* KHonka "BblbpaTb paTy u Bpema".
*/
public final JButton selectDateAndTimeButton = new
JButton("BuibpaTb AaTy u Bpems");

/**
* KHonka "BblbpaTb Tun oTobpaxaembix ¢annos".
*/
public final JButton selectShownFilesTypeButton = new
JButton("BbibpaTb TN oTobpaxaembix ¢ainos");

/**
* TekcTBOe none ana otobpaxeHusa BbibpaHHOro Tuna ¢awnos.
*/
public final JTextField shownFileTypeTextField
JTextField(49);

new

/**

* Hagnucb "MpepenbHoe 3Ha4YeHWe LBETOBOW WKasbl:
*/
public final JLabel colorIndicatorLimitlLabel = new
JLabel("MNpepenbHoe 3HayeHue LBETOBOMW wWKanbi:");

/**
* TekcToBOe nose AnA oTobpaxeHWA npefenbHOro 3Ha4YeHWA LBETOBOW
WKanbl.
*/
public final JTextField colorIndicatorLimitTextField = new
JTextField();

/**
* KHonka "M3mMeHuTb" AnAa CMeHbl npefenbHOro 3HavyeHuA LBETOBOWM
WKanbl.
*/
public final JButton changeColorIndicatorLimitButton
= new JButton("W3MeHUTb NpepenbHoe 3HAYeHUE LBETOBOW
wKkanb");

/**
* KHonka "Mpegploaywuin dann'.
*/
public final JButton gotoPreviousFileButton = new
JButton("Mpeabiaywnin ¢ann™);

/X%
* KHonka "Cnepytownin ¢pann".
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*/
public final JButton gotoNextFileButton = new JButton("Cnegytowui
pann");

/**
* Hagnucb "Homep ¢anna:".
*/
public final JLabel currentFileNumberlLabel = new JLabel("Homep
panna:");

/**
* TekcToBOe none anAa otobpaxeHus HoMmepa Tekywero ¢awna.
*/
public final JTextField currentFileNumberTextField = new
JTextField();

/**

* Hagnucb "wns".
*/
public final JLabel fromLabel = new JLabel("u3");

/**
* TekcTBOe none AnA oTobpaxeHusa obwero 4ncna ¢Gannos BblBpaHHOIO
Tuna.

*/
public final JTextField totalFileNumberTextField = new
JTextField();

/**
* KHonka "Mepentu Kk ¢panny".
*/
public final JButton gotoFileButton = new JButton("Mepeintu Kk
banny”);

J**
* TekcToBOe none Ana oTobpaxeHus HoMepa Tekywero ¢awna.
*/
public final JTextField fileNumberTextField = new JTextField();
/**
* MonsyHok AnAa Bblbopa Homepa danna.
*/
public final JSlider fileNumberSlider = new JSlider();
/**
* KHonka "CaBur v macwtab no ymonydaHuw".
*/
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public final JButton defaultOffsetAndScaleButton = new
JButton("Caur u macwtab no ymonyauuw");

/**
* Onaxok "OTobpaxaTb TenoByw KapTy".
*/
public final JCheckBox paintHeatmapCheckBox = new
JCheckBox("0OTobpaxaTb TensoByw KapTy");

/**
* @Gnaxok "OTobpaxaTb rpaHuuy".
*/
public final JCheckBox paintMarginCheckBox = new
JCheckBox("OTobpaxaTb rpanuuy");

/**
* Onaxok "Tnagkas rpaHuua”.
*/
public final JCheckBox smoothMarginCheckBox = new
JCheckBox("lnagkas rpaHuua™);

/**
* Hagnucb "YpoBeHb rpaHuup:".
*/
public final JLabel marginLevellLabel = new JLabel("YpoBeHb
rpaHuupi:");

/**
* TekcToBOe none Aasi OTO6paxXeHWs YPOBHSA rpaHuUUbl.
*/
public final JTextField marginLevelTextField = new JTextField();

J**
* KHonka "3apaTtb".
*/
public final JButton specifyMarginLevelButton = new
JButton("3apaTtb");

/**
* @Gnaxok "ABTO3arpyska AaHHbIX".
*/
public final JCheckBox automaticDataDownloadCheckBox = new
JCheckBox("ABTo3arpy3ka AaHHbIX");

/ kk
* Hagnucb "Bpema oxuAaHua B cekyHpax:".
*/
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public final JLabel waitingTimelLabel = new JLabel("Bpema oxuaaHuA
B CcekyHaax:");

/**
* TekcToBOe nose ANA OTOOpaxeHUA BPEMEHU OXUAAHUA Mexay
* CceaHCaMM aBTO3arpysku AaHHbIX.
*/
public final JTextField waitingTimeTextField = new JTextField();

/**
* KHonka "W3MeHuTb Ha".
*/
public final JButton changeWaitingTimeButton
JButton("U3mMeHUTb Ha");

new

/**
* TekcToBOe nosie ANA U3MEHEHUA BPEMEHU OXUAAHUA Mexay
* CceaHCaMu aBTO3arpy3Ku LOaHHbIX.
*/
public final JTextField changeWaitingTimeTextField = new
JTextField();

/**
* KoMnoHeHTa ANA BU3yanusauuu.
*/
public final VisualizationComponent visualizationComponent = new
VisualizationComponent(this);

/**
* KoMmnoHeHTa ANnA oTobpaxeHWs UBETOBOro MHAMKATOpaA.
*/
public final ColorIndicatorComponent colorIndicatorComponent = new
ColorIndicatorComponent();

/**
* Mopenb pgna natTepHa MVC.
*/

public Model model;

/**
* KOHCTpyKTOp.
*/
public MainFrame() {
setTitle(TITLE);
setSizeAndLocation();
setDefaultCloseOperation(JFrame.EXIT_ON CLOSE);
marshalContainer();
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trySetLookAndFeel();
visualizationComponent.initDisplay();

model = new Model(this);

Controller controller = new Controller(this, model);
controller.addEventListeners();

showFileType();
visualize();

automaticDataDownloadCheckBox.setSelected(true);
controller.automaticDataDownloadCheckBoxListener();

}
/**

* BbinonHAeM nonbiTKy BblbpaTb BHEWHWW Bug dnemeHToB GUI.
*/
private void trySetLookAndFeel() {
try {
UIManager.LookAndFeelInfo[] infos =
UIManager.getInstalledLookAndFeels();

for(var info : infos) {
if(Objects.equals(info.getName(), "Windows")) {
UIManager.setLookAndFeel(info.getClassName());
SwingUtilities.updateComponentTreeUI(this);
}

}
} catch (Exception ignored) {

System.out.println("exception");
}

}

J**
* YcTaHaB/MBaeM pa3Mep M MNO3ULMI0 F1aBHOrO ¢penma.
*/
private void setSizeAndLocation() {
Toolkit toolkit = Toolkit.getDefaultToolkit();
Dimension screenSize = toolkit.getScreenSize();

int screenHeight = screenSize.height;
int screenWidth = screenSize.width;

setSize(Math.min(955, screenWidth), Math.min(770, screenHeight
- 40));

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




146
RU.17701729.10.03-01 12 01-1
setLocation((screenWidth - getWidth()) / 2, (screenHeight -
getHeight()) / 2);

}
/**

* 3anonHAem snemeHamu GUI rnaBHbln ppenm.
*/
private void marshalContainer() {
container.setlLayout(null);

selectFolderButton.setBounds(10, 10, 120, 25);
selectDefaultFolderButton.setBounds(135, 10, 150, 25);
selectedFolderLabel.setBounds(10, 40, 200, 25);
selectedFolderTextField.setBounds(10, 70, 280, 25);
fileNamelLabel.setBounds(10, 100, 200, 25);
fileNameTextField.setBounds(10, 130, 280, 25);
fileNumberSlider.setMinimum(9);
fileNumberSlider.setMaximum(9);
fileNumberSlider.setValue(9);
fileNumberSlider.setBounds (10, 160, 280, 25);
datelLabel.setBounds(10, 280, 30, 25);
datePickerUtil.datePicker.setBounds(45, 280, 110, 25);
timelLabel.setBounds(160, 280, 40, 25);
timeTextField.setBounds(205, 280, 85, 25);
selectDateAndTimeButton.setBounds(10, 310, 280, 25);
shownFileTypeTextField.setBounds(10, 340, 280, 25);
selectShownFilesTypeButton.setBounds(10, 370, 280, 25);
colorIndicatorLimitLabel.setBounds(10, 400, 200, 25);
colorIndicatorLimitTextField.setBounds(205, 400, 85, 25);
changeColorIndicatorLimitButton.setBounds(10, 430, 280, 25);
gotoPreviousFileButton.setBounds (10, 190, 137, 25);
gotoNextFileButton.setBounds (152, 190, 138, 25);
currentFileNumberLabel.setBounds(10, 220, 70, 25);
currentFileNumberTextField.setBounds(85, 220, 92, 25);
fromLabel.setBounds (182, 220, 30, 25);
totalFileNumberTextField.setBounds (198, 220, 92, 25);
gotoFileButton.setBounds (10, 250, 182, 25);
fileNumberTextField.setBounds (198, 250, 92, 25);
defaultOffsetAndScaleButton.setBounds(10, 460, 280, 25);
paintHeatmapCheckBox.setBounds (10, 490, 280, 25);
paintMarginCheckBox.setBounds(10, 520, 280, 25);
smoothMarginCheckBox.setBounds(10, 550, 280, 25);
marginLevellabel.setBounds (10, 580, 100, 25);
marginLevelTextField.setBounds(115, 580, 70, 25);
specifyMarginlLevelButton.setBounds(190, 580, 100, 25);
automaticDataDownloadCheckBox.setBounds(10, 610, 280, 25);
waitingTimelLabel.setBounds(10, 640, 150, 25);
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waitingTimeTextField.setBounds (155, 640, 135, 25);
changeWaitingTimeButton.setBounds(10, 670, 140, 25);
changeWaitingTimeTextField.setBounds(155, 670, 135, 25);
progressBar.setBounds(10, 710, 280, 10);

colorIndicatorComponent.setBounds(300, 0, 115, getHeight());
visualizationComponent.setBounds (415, 0, getWidth() - 415,
getHeight());

shownFileTypeTextField.setEditable(false);
currentFileNumberTextField.setEditable(false);
totalFileNumberTextField.setEditable(false);
waitingTimeTextField.setEditable(false);

JPanel panel = new JPanel();
panel.setlLayout(null);
panel.setBounds(0, 0, 300, getHeight());
panel.setBackground(Color.LIGHT_GRAY);

panel.add(selectFolderButton);
panel.add(selectDefaultFolderButton);
panel.add(selectedFolderLabel);
panel.add(selectedFolderTextField);
panel.add(fileNamelLabel);
panel.add(fileNameTextField);
panel.add(fileNumberSlider);
panel.add(datelLabel);
panel.add(datePickerUtil.datePicker);
panel.add(timelLabel);
panel.add(timeTextField);
panel.add(selectDateAndTimeButton);
panel.add(shownFileTypeTextField);
panel.add(selectShownFilesTypeButton);
panel.add(colorIndicatorLimitlLabel);
panel.add(colorIndicatorLimitTextField);
panel.add(changeColorIndicatorLimitButton);
panel.add(gotoPreviousFileButton);
panel.add(gotoNextFileButton);
panel.add(currentFileNumberlLabel);
panel.add(currentFileNumberTextField);
panel.add(fromLabel);
panel.add(totalFileNumberTextField);
panel.add(gotoFileButton);
panel.add(fileNumberTextField);
panel.add(defaultOffsetAndScaleButton);
panel.add(paintHeatmapCheckBox);
panel.add(paintMarginCheckBox);
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panel.add(smoothMarginCheckBox);
panel.add(marginLevellabel);
panel.add(marginLevelTextField);
panel.add(specifyMarginLevelButton);
panel.add(automaticDataDownloadCheckBox);
panel.add(waitingTimelLabel);
panel.add(waitingTimeTextField);
panel.add(changeWaitingTimeButton);
panel.add(changeWaitingTimeTextField);
panel.add(progressBar);

container.add(panel);
container.add(colorIndicatorComponent);
container.add(visualizationComponent);

progressBar.setVisible(false);

}
/**

* OTobpaxaem BblbpaHHbI TN GaKNoB.

*/

private void showFileType() {
shownFileTypeTextField.setText(model.fileType.toString());

}
/**

* [poM3BOAMM BU3yanusauuio.

*/

public void

visualize() {

colorIndicatorLimitTextField

.setText(Float.toString(GeoinformationDataUnit.maxValue));

if (model.geoinformationDataUnits.size() != @) {

int year =
DateAndTimeUtil.getYearFromFileName(model.getCurrentFileName());

int month =
DateAndTimeUtil.getMonthFromFileName(model.getCurrentFileName());

int day =
DateAndTimeUtil.getDayFromFileName(model.getCurrentFileName());

int hour =
DateAndTimeUtil.getHourFromFileName(model.getCurrentFileName());

int

DateAndTimeUtil.

minute =
getMinuteFromFileName(model.getCurrentFileName());

datePickerUtil.sqlDateModel.setDate(year, month, day);
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timeTextField.setText(String.format("%02d", hour) + ":" +
String.format("%02d", minute));

}

paintMarginCheckBox.setSelected(model.showMarginFlag);
paintHeatmapCheckBox.setSelected(model.showHeatmapFlag);
smoothMarginCheckBox.setSelected(model.smoothMarginFlag);

marginLevelTextField.setText(Float.toString(model.marginLevel));

waitingTimeTextField.setText(Integer.toString(model.waitingTimeInSecon
ds));

visualizationComponent.repaint();
colorIndicatorComponent.repaint();

}

1.5.8. ®aiin PointF. java

/*
* B paHHOM dainne copepxuTcs peanusauma TOYKU, KOOpAMHATbI KOTOPOW
* gaBnAwTCA 4Yucnamm C nsaBawwein 3andaTon.

*/
package view;

/**
* Tqua, KOOpAUHAaThI KOTOpOVI ABNANTCA 4YuUcna C nnaBammeVl 3anATon.
*

* @author UeaH WarypuH
*/
public class PointF {
/**
* TOYHOCTb, KOTOpas onpejensieT paBeHCTBO TOYeK.
*/
public static final float EPS = 0.01f;

/**
* KoopguHaTa X.

*/

public float x = 0;

/**

* KoopguHaTa y.

*/

public float y = 0;
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/**
* KoHcTpykTOp.
*
* @param Xx KoopAuHaTa X.
* @param y koopauHaTa y.
*/
public PointF(float x, float y) {
this.x = x;
this.y = y;
}

/**
YcTaHaBnMBaeM nNpubaMsnTesbHOE paBEeHCTBO MexAay
AAHHOW TOYKOM M YKa3aHHbIM O6bLEKTOM.

*
X
*
* @param O yKa3aHHbI1 OOLEKT.
* @return true, ecnau ynomsHyTOoe yTBepXAeHMEe WUCTUHHO. WHave -
false.
*/
public boolean approximatelyEquals(Object o) {
if (this == o) {
return true;
} else if (getClass() != o.getClass()) {
return false;
} else {
PointF other = (PointF) o;
return (Math.abs(x - other.x) <= EPS) && (Math.abs(y -
other.y) <= EPS);
}
}
}

1.5.9. ®aiin RadiusVector.java

/*
* B paHHOM danne coaepxutcAa peanusauua paguyc-BekTopa.

*/
package view;

/**
* Paguyc-BeKTop.
*

* @author UeaH lWarypuH
*/
public class RadiusVector {
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/**
* KoHeu paguyc-BekTopa.
*/
private PointF arrowhead = new PointF(9, 0);

/**
* MMonyyaem KOOpAMHATY X KOHUA paguyc-BeKTopa.
*
* @return ynomaHyTaa KoopAMHATa X.
*/
public float getArrowheadX() {
return arrowhead.Xx;

}

/**
* Mony4aem KOOpAMHATY Yy KOHUA paAuyc-BekTopa.
*
* @return ynomaHyTaA KoOOpAMHATa Y.
*/
public float getArrowheadY() {
return arrowhead.y;

}
/**

* Nony4aem ANWHY paAunyc-BekTopa.
*
* @return ynomAHyTaAa AAMHA.
*/
public double getLength() {
return Math.sqgrt(
arrowhead.x * arrowhead.Xx
+ arrowhead.y * arrowhead.y
)
}

/**
KoHcTpyKTOp.

*
k
* @param xFrom koopguHaTa X Havana.
* @param yFrom koopauHaTa y Ha4ana.
* @param xTo KoopAMHaTa X KoHUA.
* @param yTo KOOpAMHATa y KOHLA.
*/

public RadiusVector(float xFrom, float yFrom, float xTo, float

yTo) {

}

arrowhead = new PointF(xTo - xFrom, yTo - yFrom);
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/**
* [lpumeHAeM MOBOPOT K pajuyc-BeKTopy.
X
* @param angle yron noBopoTa.
*/
public void applyRotation(double angle) {
float xRotated
= (float) (arrowhead.x * Math.cos(angle)
- arrowhead.y * Math.sin(angle));
float yRotated
= (float) (arrowhead.x * Math.sin(angle)
+ arrowhead.y * Math.cos(angle));

xRotated;
yRotated;

arrowhead.x
arrowhead.y

}
/**

* [IpUMeHseM roMOTeTUHw K paauyc-BeKTopy.
*

* @param ratio ko3dduuMeHT romoTeTuu.
*/
public void applyHomothety(double ratio) {
arrowhead.x = (float) (arrowhead.x * ratio);
arrowhead.y = (float) (arrowhead.y * ratio);

}

1.5.10. daiin VisualizationComponent. java

/*
* B paHHOM ¢aiine coAepXuTCA peanu3auusa KOMMOHEHTbl ANA BU3yasu3auuu.

*/

package view;

import model.GeoinformationDataUnit;

import model.GeoinformationDataUnitCoordinates;

import model.Segment;
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import javax.swing.*;

import java.awt.*;
import java.text.DecimalFormat;
import java.util.Arraylist;

import java.util.Collection;

/**
* KoMnoHeHTa AnA BU3yaausauuu.
*/
public class VisualizationComponent extends JComponent {
/**
* liBeT TOANCTbIX JIMHUKA KOOPAMHATHOW pelweTKwU.
*/

private static final Color THICK GRID LINES COLOR = new Color(193,
207, 215);

/**
* lIBEeT TOHKWUX JIMHUA KOOPAMHATHOW peweTKu.
*/

private static final Color THIN_GRID LINES COLOR = new Color(120,
120, 120);

[/ **
* TOHKaA KUCTb.
*/

private static final Stroke THIN_STROKE = new BasicStroke(0.5f,
BasicStroke.CAP_BUTT, BasicStroke.JOIN_MITER);

/%%

* ToncTtaA KUCTb.
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*/

private static final Stroke THICK_STROKE = new BasicStroke(1f,
BasicStroke.CAP_BUTT, BasicStroke.JOIN_MITER);

/**
* |lBeT Haanucen ANA TONCTbIX JIMHUA KOOPAMHATHON pelweTKu.
*/

private static final Color THICK_GRID_LINES_LABELS_COLOR = new
Color(e, 0, 0);

/**
* LUBeT rpaHuubl.
*/
public static final Color MARGIN_COLOR = new Color(255, 255, 255);

/**
* KNCcTb AN pUCOBAHUA TpaHUUbI.
*/
public static final Stroke MARGIN_STROKE

= new BasicStroke(2.5f, BasicStroke.CAP_BUTT,
BasicStroke.JOIN_MITER);

/**
* lpudT Haznucei NS TONCTHIX JIMHUIA KOOPAMHATHON peweTKu.
*/

private static final Font THICK_GRID_LINES_LABELS_FONT = new
Font("Arial", Font.PLAIN, 16);

/**

* llpndT Hapgnucen AnA eauHUL FeOUHPOPMALMOHHbLIX AAHHBIX .
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*/

private static final Font GEOINFORMATION DATA UNITS LABELS FONT =
new Font("Arial", Font.PLAIN, 16);

/**

* Iucnnen.

*/

public Display display;

/**
* [nasHbih ¢ppenm.
*/

private final MainFrame mainFrame;

/**

* KOHCTpyKTOp.

*

* @param mainFrame rnaBHbii dpeinm.

*/

public VisualizationComponent(MainFrame mainFrame) {

this.mainFrame = mainFrame;

J**

* MHWUManusnypem aucnnei.

*/

public void initDisplay() {
display = new Display(this);
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/**
* PackpawuBaem KOMMOHEHTY.
3
* @param graphics the <code>Graphics</code> object to protect
*/
public void paintComponent(Graphics graphics) {
Graphics2D graphics2D = (Graphics2D) graphics;

adjustGraphics2D(graphics2D);

paintBackground(graphics2D);

if (mainFrame.model.showHeatmapFlag) {

paintGeoinformationDataUnits(graphics2D);

paintThinGridCircles(graphics2D);
paintThickGridLineCircles(graphics2D);
paintThinGridLines(graphics2D);

paintThickGridLines(graphics2D);

if (mainFrame.model.showMarginFlag) {
if (mainFrame.model.smoothMarginFlag) {
mainFrame.model.prepareToDrawSmoothMargin();
drawSmoothMargin(graphics2D);
} else {

paintMargin(graphics2D);
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paintThickGridLinesLabels(graphics2D);
paintThickGridCircleslLabels(graphics2D);
paintLabel(graphics2D);

/**
* HacTpauBaem 06bekT ANA puUCOBaHUA.
*
* @param graphics2D ynomsaHyTbil 06beKkT AnA pUCOBAHUA.
*/
private void adjustGraphics2D(Graphics2D graphics2D) {

graphics2D.setRenderingHint(RenderingHints.KEY_ALPHA_ INTERPOLATION,
RenderingHints.VALUE_ALPHA_INTERPOLATION_QUALITY);

graphics2D.setRenderingHint (RenderingHints.KEY_ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS ON);

graphics2D.setRenderingHint(RenderingHints.KEY_COLOR_RENDERING,
RenderingHints.VALUE_COLOR_RENDER_QUALITY);

graphics2D.setRenderingHint(RenderingHints.KEY_DITHERING,
RenderingHints.VALUE_DITHER_ENABLE);

graphics2D.setRenderingHint(RenderingHints.KEY_FRACTIONALMETRICS,
RenderingHints.VALUE_FRACTIONALMETRICS ON);

graphics2D.setRenderingHint (RenderingHints.KEY_INTERPOLATION,
RenderingHints.VALUE_INTERPOLATION_BILINEAR);

graphics2D.setRenderingHint(RenderingHints.KEY_RENDERING,
RenderingHints.VALUE_RENDER_QUALITY);

graphics2D.setRenderingHint(RenderingHints.KEY_STROKE_CONTROL,
RenderingHints.VALUE_STROKE_PURE);

}
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/**

* Kpacum ¢oH.
*
* @param graphics2D o6bekT gns pucoBaHuUA.
*/
private void paintBackground(Graphics2D graphics2D) {
graphics2D.setPaint(Color.WHITE);

graphics2D.fill(new Rectangle(©, 0, getWidth(), getHeight()));

display.fillOval(
-display.getWidth() / 2,
display.getHeight() / 2,
display.getWidth() / 2,
- display.getHeight() / 2,
Color.BLACK,
graphics2D

)

J**
* Kpacum TOHKME OKPYXHOCTU KOOPAMHATHOW peweTkw.
*
* @param graphics2D o6bekT AnA pucoBaHUA.
*/
private void paintThinGridCircles(Graphics2D graphics2D) {
float stepX

display.getWidth() / 16ef;

float stepY = display.getHeight() / 160f;

for (int i = 0; i < 80; ++i) {
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display.drawOval(

(int) (-display.getWidth() / 2 + stepX * i),
(int) (display.getHeight() / 2 - stepY * i),
(int) (display.getWidth() / 2 - stepX * i),
(int) (-display.getHeight() / 2 + stepY * i),
THIN_GRID_ LINES_COLOR,

THIN_STROKE,

graphics2D
)

/**
* Kpacum TONCTble OKPYXHOCTU KOOPAMHATHOWN peweTKwu.
*
* @param graphics2D o6bekT AnA pucoBaHUA.
*/
private void paintThickGridLineCircles(Graphics2D graphics2D) {
float stepX = display.getWidth() / 16f;
float stepY = display.getHeight() / 16f;

for (int i =0; 1 < 8; ++1i) {
display.drawOval(

(int) (-display.getWidth() / 2 + stepX * i),
(int) (display.getHeight() / 2 - stepYy * i),
(int) (display.getWidth() / 2 - stepX * i),
(int) (-display.getHeight() / 2 + stepY * i),
THICK_GRID_ LINES_COLOR,
THICK_STROKE,
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graphics2D

)s

/**
* Kpacum TOHKMe npsAMble NUHUU KOOPAMHATHOW peweTKw.
]
* @param graphics2D ob6bekT AnA pucoBaHUA.
*/
public void paintThinGridLines(Graphics2D graphics2D) {
RadiusVector radiusVector = new RadiusVector(
9, 0, 0, display.getHeight() / 2f
)
double stepAngle = Math.PI / 48;

for (int i = 0; 1 < 96; ++i) {
display.drawlLine(
0,
0,
(int) radiusVector.getArrowheadX(),
(int) radiusVector.getArrowheadY(),
THIN_GRID_LINES_COLOR,
THIN_STROKE,
graphics2D
)

radiusVector.applyRotation(stepAngle);
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/**
* Kpacum TONCTble MpsiMble IMHUM KOOPAWHATHOW peweTKw.

*

* @param graphics2D o6bekT gns pucoBaHuUA.

*/

public void paintThickGridLines(Graphics2D graphics2D) {

RadiusVector radiusVector = new RadiusVector(
9, 0, 0, display.getHeight() / 2f

)

double stepAngle = Math.PI / 12;

for (int i = 0; i < 24; ++i) {

display.drawlLine(
9,
0,
(int) radiusVector.getArrowheadX(),
(int) radiusVector.getArrowheadY(),
THICK_GRID_LINES_COLOR,
THICK_STROKE,
graphics2D

)

radiusVector.applyRotation(stepAngle);

¥
}
J**
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* Kpacum eauHMUbl FeoMHPOPMALMOHHBIX AAHHbIX .

3

* @param graphics2D o6bekT AnA pucoBaHUA.

*/
private void paintGeoinformationDataUnits(Graphics2D graphics2D) {

try {

for (GeoinformationDataUnit value :
mainFrame.model.geoinformationDataUnits.values()) {

paintGeoinformationDataUnit(

value,
graphics2D
)
}
} catch (Exception ignored) {
}
}
/%*

* Kpacum eauMHMLY TreouHPOPMALMOHHBIX AAHHbIX.

*

* @param geoinformationDataUnit ynomaHyTaa eguHuua
reoOMHPOPMALIMOHHBIX [aHHbIX .

* @param graphics2D o6bekT AnA pucoBaHUA.
*/

private void paintGeoinformationDataUnit(GeoinformationDataUnit
geoinformationDataUnit,

Graphics2D graphics2D) {

PointF firstPoint =
geoinformationDataUnit.getFirstPoint(display.getWidth());

PointF secondPoint =
geoinformationDataUnit.getSecondPoint(display.getWidth());
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PointF thirdPoint =

geoinformationDataUnit.getThirdPoint(display.getWidth());

PointF fourthPoint =
geoinformationDataUnit.getFourthPoint(display.getWidth());

float x1 = firstPoint.x;
float y1l = firstPoint.y;
float x2 = secondPoint.Xx;
float y2 = secondPoint.y;
float x3 = thirdPoint.x;
float y3 = thirdPoint.y;
float x4 = fourthPoint.x;

float y4 = fourthPoint.y;

display.fillTetragon((int)x1, (int)yl, (int)x2, (int)y2,
(int)x3, (int)y3, (int)x4, (int)y4,

geoinformationDataUnit.getColor(), graphics2D);

[/ **
* Kpacum Haanucu ANnsA TONCTbIX MPAMbIX JIMHUA KOOPAWHATHOW pelweTKw.
*

* @param graphics2D o6bekT AnA pucoBaHUA.
*/
private void paintThickGridLineslLabels(Graphics2D graphics2D) {
RadiusVector radiusVector = new RadiusVector(
0, 0, 0, (float) (-display.getHeight() / 2 * 1.05)
)
double stepAngle = Math.PI / 4;

int label = 0;
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for (int i = 0; i < 8; ++1i) {
display.drawString(

String.valueOf(label),
(int) (radiusVector.getArrowheadX()),
(int) (radiusVector.getArrowheadY()),
8, -4,
THICK_GRID LINES_LABELS_COLOR,
THICK_GRID LINES_LABELS_FONT,

graphics2D
)

radiusVector.applyRotation(stepAngle);
label += 3;

/**
* Kpacum Haanucu ANnA TONCTbIX OKPYXHOCTEW KOOPAMHATHOW peweTkw.
*
* @param graphics2D o06bekT AnAa pucoBaHuUA.
*/
private void paintThickGridCircleslLabels(Graphics2D graphics2D) {
RadiusVector radiusVector = new RadiusVector(

9, 90, 9, -display.getHeight() / 2f

)

radiusVector.applyRotation(Math.PI / 12);

int label = 50;

double 10 = (new RadiusVector(
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0, 0, display.getWidth() / 23f,

display.getHeight() / 23f
)).getLength();

for (int i =0; i < 7; ++1) {
display.drawString(
String.valueOf(label),
(int) radiusVector.getArrowheadX(),
(int) radiusVector.getArrowheadY(),
0,
0,
THICK_GRID_LINES_COLOR,
THICK_GRID LINES_LABELS_FONT,

graphics2D
)

double ratio = (radiusVector.getLength() - 10) /
radiusVector.getLength();

radiusVector.applyHomothety(ratio);

label += 5;

/**
* Kpacum Haanucob.

*

* @param graphics2D o6bekT AnA pucoBaHUA.

*/
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private void paintLabel(Graphics2D graphics2D) {

if (mainFrame.model.geoinformationDataUnits.size() == 0) {
return;
} else if (!mainFrame.model.showInfoFlag) {

return;

CoordinateAdapter.firstCoordinateAdapter.setDisplay(display);

CoordinateAdapter.firstCoordinateAdapter

.set(mainFrame.model.mouseAdapterX,
mainFrame.model.mouseAdaptery,

CoordinateSystem.COMPONENT) ;

int xDisplay =
CoordinateAdapter.firstCoordinateAdapter.getX(CoordinateSystem.DISPLAY

)5

int yDisplay =
CoordinateAdapter.firstCoordinateAdapter.getY(CoordinateSystem.DISPLAY

)s
double
yDisplay);
double
double
80;
double
+ 6;

standardPolarDistance

= Math.sqrt(xDisplay * xDisplay + yDisplay *

standardPolarAngle = Math.atan2(yDisplay, xDisplay);

modifiedPolarDistance

= 90 - standardPolarDistance / display.getWidth() *

modifiedPolarAngle = standardPolarAngle * 12 / Math.PI
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if (modifiedPolarAngle < 0) {

modifiedPolarAngle += 24;

modifiedPolarDistance =
roundModifiedPolarDistance(modifiedPolarDistance);

modifiedPolarAngle =
roundModifiedPolarAngle(modifiedPolarAngle);

if (modifiedPolarDistance < 50 || modifiedPolarDistance >
89.5) {

return;

double geoinformationDataUnitValue
= mainFrame.model.getGeoinformationDataUnitValue(

(float) modifiedPolarDistance, (float)
modifiedPolarAngle);

DecimalFormat decimalFormat = new DecimalFormat("#0.00");

display.filllLabel(

modifiedPolarAngle + ",
+ modifiedPolarDistance + ", "

+ decimalFormat.format(geoinformationDataUnitValue),
mainFrame.model.mouseAdapterX,
mainFrame.model.mouseAdaptery,

Color.GRAY,

Color.WHITE,
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GEOINFORMATION_DATA_UNITS_LABELS_FONT,

graphics2D
)

/**
* Pucyem rpaHuuy.
]
* @param graphics2D ob6bekT AnA pucoBaHUA.
*/
private void paintMargin(Graphics2D graphics2D) {
paintRadialMarginLines(graphics2D);

paintCircleMarginlLines(graphics2D);

/**
* PUCyeM CrNlaxXeHHYW rpaHuly.

*

* @param graphics2D o06bekT AnAa puUCoBaHUA.

*/

private void drawSmoothMargin(Graphics2D graphics2D) {

for (Segment middleSegment :
mainFrame.model.middleMarginSegments) {

if (middleSegment.getFirstNeighbour() != null) {

drawBezierCurve(middleSegment.getFirstNeighbour().getMiddle(),

middleSegment.getIntersectionWithFirstNeighbour(),
middleSegment.getMiddle(),

MARGIN_COLOR,
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MARGIN_STROKE,

graphics2D);

if (middleSegment.getSecondNeighbour() != null) {

drawBezierCurve(middleSegment.getMiddle(),

middleSegment.getIntersectionWithSecondNeighbour(),

middleSegment.getSecondNeighbour().getMiddle(),
MARGIN_COLOR,
MARGIN_STROKE,

graphics2D);

/**
* Pucyem paguancHble JIMHUM TpaHULBI.
*
* @param graphics2D ob6bekT AnA pucoBaHUA.
*/
private void paintRadialMarginlLines(Graphics2D graphics2D) {
if (mainFrame.model.geoinformationDataUnits.size() == 0) {

return;

for (float polarAngle = @; polarAngle <= 23.75; polarAngle +=
0.25) {

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




170
RU.17701729.10.03-01 12 01-1
for (float polarDistance = 50; polarDistance <= 89.5;

polarDistance += 0.5) {
GeoinformationDataUnit first
= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(polarAngle, polarDistance));

if (first == null) {

continue;

float nextPolarAngle = polarAngle - 0.25f;

if (nextPolarAngle < 0) {
nextPolarAngle = 23.75f;

GeoinformationDataUnit second
= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(nextPolarAngle, polarDistance));

if (second == null) {

continue;

if (marginIsLocated(first.getValue(),
second.getValue())) {

PointF firstPoint =
first.getFirstPoint(display.getWidth());
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PointF fourthPoint =

first.getFourthPoint(display.getWidth());

display.drawlLine(
(int) firstPoint.x,
(int) firstPoint.y,
(int) fourthPoint.x,
(int) fourthPoint.y,
MARGIN_COLOR,
MARGIN_STROKE,

graphics2D
)

/**
* PUcyem NWHUKM TpaHWUubl, KOTOpble NpUBNAUXEHHO ABNAKNTCA KPYrOBbIMU.
*
* @param graphics2D 06bekT AnAa pucoBaHuUA.
*/
private void paintCircleMarginlLines(Graphics2D graphics2D) {
if (mainFrame.model.geoinformationDataUnits.size() == 0) {

return;

for (float polarAngle = @; polarAngle <= 23.75; polarAngle +=
0.25) {
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for (float polarDistance = 50.5f; polarDistance <= 89.5;

polarDistance += 0.5) {
GeoinformationDataUnit first
= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(polarAngle, polarDistance));

if (first == null) {

continue;

float nextPolarDistance = polarDistance - 0.5f;

GeoinformationDataUnit second
= mainFrame.model.geoinformationDataUnits.get(

new
GeoinformationDataUnitCoordinates(polarAngle, nextPolarDistance));

if (second == null) {

continue;

if (marginIsLocated(first.getValue(),
second.getValue())) {

PointF firstPoint =
first.getFirstPoint(display.getWidth());

PointF secondPoint =
first.getSecondPoint(display.getWidth());

display.drawlLine(

(int) firstPoint.x,

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




173
RU.17701729.10.03-01 12 01-1
(int) firstPoint.y,

(int) secondPoint.x,
(int) secondPoint.y,
MARGIN_COLOR,
MARGIN_STROKE,

graphics2D
)

/**
* Okpyrnaem mogmouumpoBaHHoOe MONAPHOE pacCToAHue.

*

* @param modifiedPolarDistance ynomsaHyToe moaudpuuupoBaHHOEe
nonAapHoe paccTosHue.

* @return okpyrneHHoe mMoAWUUOULMPOBAHHOE MONAPHOE pacCTofAHue.

*/

private static double roundModifiedPolarDistance(double
modifiedPolarDistance) {

double delta = modifiedPolarDistance -
Math.floor(modifiedPolarDistance);

modifiedPolarDistance = Math.floor(modifiedPolarDistance);

if (delta < 0.5) {

delta = 9;
} else {
delta = 0.5;
}
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return modifiedPolarDistance + delta;

/**
* Okpyrnaem mMogMeuUUMpPOBAHHLIA MONAPHLIA Yyron.

*

* @param modifiedPolarAngle ynomaHyTbll MOAMOULMPOBAHHDLIAN MNONAPHDINA
yron.

* @return okpyrbleHHbIn MOAUOULMPOBAHHBIN NONAPHBIA Yron.
*/

private static double roundModifiedPolarAngle(double
modifiedPolarAngle) {

double delta = modifiedPolarAngle -
Math.floor(modifiedPolarAngle);

modifiedPolarAngle = Math.floor(modifiedPolarAngle);

if (delta < 0.25) {
delta = 09;

} else if (delta < 0.5) {
delta = 0.25;

} else if (delta < 0.75) {

delta = 0.5;
} else {
delta = 0.75;

return modifiedPolarAngle + delta;

N3m. JIuct Ne mokym. [Toam. [Hara

RU.17701729.10.03-01 12 01-1

uB. Ne nmo. Iloam. u B3aMm. uns. Hus. Ne Iloam. u




175
RU.17701729.10.03-01 12 01-1
/**

* MpoBepsieM, 4YTO Mexay eAWHULAMU TeOUHPOPMALMOHHBIX AAHHBIX CO
3HaYeHUsaAMU

* <code>firstValue</code> u <code>secondValue</code> nponeraet
pebpo rpaHuupbl.

*

* @param firstValue 3HayeHue nepBoOW eAuHMULbI FEeOUMHPOPMALMOHHBIX
AaHHbIX .

* @param secondValue 3HayeHue BTOpPOWA eAWHULbI FeOUHGOPMALMOHHBIX
AaHHbIX .

* @return true, ecnu ynomMsHyTOe yTBepxaeHuWe WUCTUHHO. WHave -
false.

*/

public boolean marginIsLocated(double firstValue, double
secondValue) {

return (

(firstValue >= mainFrame.model.marginLevel) &&
(secondValue < mainFrame.model.marginLevel)

) 1 (

(firstValue < mainFrame.model.marginLevel) &&
(secondValue >= mainFrame.model.marginlLevel)

)s

[/ **
* Pucyem kpuByw be3be no Tpem To4kaMm.
*
* @param firstPoint nepBas Toyka AnA pucoBaHuA KpueoW besbe.
* @param secondPoint BTOpas Toyka ANnA pucoBaHUA KpuBoWh besbe.
* @param thirdPoint TpeTbs To4yka AnA pucoBaHuA KpuBoW besbe.

* @param color uBeT KpuBoW be3be.

*

@param stroke kKucTb Ana pucoBaHus Kpusoi besbe.
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* @param graphics2D obbekT AnAa pucoBaHUA.

*/

public void drawBezierCurve(PointF firstPoint, PointF secondPoint,
PointF thirdPoint,

Color color, Stroke stroke, Graphics2D
graphics2D) {

Segment firstSegment = new Segment(firstPoint, secondPoint);

Segment secondSegment = new Segment(secondPoint, thirdPoint);

PointF previousPoint = null;

for (float t = 9; t <= 1; t += 0.01) {

Segment intermediateSegment = new
Segment(firstSegment.getRatioPoint(t),
secondSegment.getRatioPoint(t));

PointF currentPoint =
intermediateSegment.getRatioPoint(t);

if (previousPoint != null) {
display.drawlLine(

(int) previousPoint.x,
(int) previousPoint.y,
(int) currentPoint.x,
(int) currentPoint.y,
color,

stroke,

graphics2D
)

previousPoint = currentPoint;
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JUCT PETUCTPAIIMA U3SMEHEHU
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