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O000000DO00000000 JavaFXOOODOODOOOODO FileChooser OO
OOooooboboooooobooboooobooeuIDboouoobonO ChartCreater OO
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O ChartCreater D OO0 readFile() DO 000000000000 O0DOOOO Listing3.2
oooo

Listing 3.2: DO 00OO0OOOOOOOOO

public class ChartCreater extends Application {

@0verride
public void start(Stage stage) {
stage.setTitle ("Task Scheduling");

MenuBar menuBar = new MenuBar ();
Menu menuFile = new Menu("File");
MenuItem open = new MenuItem("Open");

open.setOnAction(new EventHandler<ActionEvent>() {
public void handle (ActionEvent t) {
open(stage);
}
IO

public void open(Stage stage) {

try {
final FileChooser fc = new FileChooser ();
importFile = fc.showOpenDialog(stage);
taskList = readFile (importFile);

} catch (Exception e) {
Alert fileOpenError = new Alert(AlertType.ERROR);
fileOpenError.setTitle ("Error");
fileOpenError.setContentText ("Could not open a file.");
fileOpenError.showAndWait () .ifPresent (response -> {

if (response == ButtonType.O0K) {
return;

}
3
}

ChartCreater 0 0 0 O readFile() DO 000000 CSVOUOOODO 100000000
000000000000 (000000, 0o0o0oo,00000,0000000) 0O
O0D000000DO0O0O000Event 000000000 ArrayList00O0ODODODODODOO
oo0oo0oO0oooooooooOo0oooooooooOooooooooDoobooo

createTaskList() 0 0 000000 Listing3.30000




Listing 3.3: TaskList 00O OO0 OOO

public Arraylist<Event> readFile(File file) throws IOException {

FileReader fileReader = null;
BufferedReader bufReader = null;
String strLine;
ArraylList<Event> taskList = new ArrayList<Event>();
taskNoList = new ArrayList<Integer>();
deadlineMissTimelList = null;
initializeEventTypeList () ;
try {
fileReader = new FileReader (file);
bufReader = new BufferedReader (fileReader);
while ((strLine = bufReader.readLine()) !'= null) {
String[] line = strlLine.split (DELIMITER);
String time = line[0];
String taskNo = line[1];
String jobNo = line[2];
String eventType = line[3];

int intTime = java.lang.Integer.parselnt(time);

int intEventType = (enumEventList.get(eventType)).
intValue () ;

Event event = new Event(intTime, java.lang.Integer.

parselInt (taskNo), java.lang.Integer.parseInt (jobNo),
(enumEventList.get(eventType)) .intValue ());
taskList.add (event) ;

if (deadlineMissTimeList == null) {
deadlineMissTimeList = new ArraylList<Integer>();

}

if (event.getEventType() == Event.DM_CODE && !

deadlineMissTimeList.contains (event.getTime ())) {
deadlineMissTimeList.add(event.getTime ());
}
if (!taskNoList.contains(new Integer (taskNo))) {
taskNoList.add(new Integer (taskNo));
}
}
Collections.sort(deadlineMissTimeList) ;
Collections.sort(taskNoList) ;
} catch (IOException e) {
e.printStackTrace () ;
} finally {
fileReader.close () ;
bufReader.close () ;
}

return taskList;
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Listing 3.4: ExtraData 0 OO

public class ExtraData {

private long length;
private String styleClass;
private int type;

public static final int EXEC = O0;

public static final int START = 1;

public static final int END = 2;

public static final int DEADLINE_MISS = 3;

public ExtraData(long lengthMs, String styleClass, int type) {
this.length = lengthMs;
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this.styleClass = styleClass;
this.type = type;
X

public long getLength() {
return length;

3

public void setLength(long length) {
this.length = length;
}

public String getStyleClass () {
return styleClass;

}

public void setStyleClass(String styleClass) {
this.styleClass = styleClass;
}

public int getType () {
return type;

}

public void setType(int type){
this.type = type;

}

3

0000000 ChartCreater 00 0O createChart() 0 000 0 O 0 O O OChartCreater
O000 open()DO0OO0O0OOO ChartCreater D 00O readFile() D00 O0O0OOOO
O0000000000000000000 ArrayList 00000 (Listing3.2) 00000
gogbobobbobbboddooooooboooobbboobbbodooooooa
O000000D0D0TaskList 0000000000000 0O0O0OO0O0OOOOOOOO
J0o0odboobuooobbooobuooobbooobbo0bbOoUnO Listing3.4 0
ExtraDataD 000000 ODO00O0O0OOOCPUODOOODOODODOODOODOODOOO
00 Listingd 500000000000 DODO0O0O0O0O0D-00o0ooobobbooogn
goodoooooooboon

Listing 3.50: OO0 O00O0O0OO CPUONOOODOODOODOOOOO

public class ChartCreater extends Application {
public void createChart(int minTime, int maxTime, Stage stage) {
for (int i = startIndex; i <= endIndex; i++) {

switch (eventType) {

12




case (Event.ST_CODE):
Process p = new Process(event.getTaskNo(), event.
getJobNo (D) ;
inFlight .put(p.getKey (), new Integer (event.getTime ()
D)5
break;
case (Event.ED_CODE):
Process proc = new Process(event.getTaskNo(), event.
getJoblNo ());
int startTime = minTime;
if (inFlight.get (proc.getKey()) != null) {
startTime = (inFlight.get (proc.getKey())).
intValue () ;
inFlight .remove (proc.getKey ());
}
int endTime = event.getTime ();
series.getData () .add (new XYChart.Data<Number, String
>(startTime, machine, new ExtraData(endTime -

startTime, "status-gray", ExtraData.EXEC)));
break;
}
seriesArray.put(event.getTaskNo() - 1, series);

gbooguogobuogbbobobogbbuoboobobuoobboobbooboon
000000000 (Listing3.6)0 0000000 CPUODOODODODODO (Listing3.5) 00
gboogobogbbubodgbbogbobobbodoboobuoobbooboon
OoooOoO0obOooboOoobooc cpvObOOODOODOOOOOODOOODOCcCPUOO
gboboboooobboooobbobooooboo

Listing 3.6: DO 0000000000000 0000000000000000000

for (int i = startIndex; i <= endIndex; i++) {

Event event = taskList.get(i);

XYChart.Series series = seriesArray.get(event.getTaskNo() -
1);

String machine = "Task" + (event.getTaskNo());

if (series == null) {
series = new XYChart.Series();
machinelList.put(event.getTaskNo() - 1, machine);

}

int eventType = event.getEventType ();
if (maxTime < event.getTime ()) {
maxTime = event.getTime () ;
}
switch (eventType) {
case (Event.RL_CODE):
series.getData () .add(new XYChart.Data<Number, String
>(event.getTime (), machine, new ExtraData(event.
getTime (), "status-black", ExtraData.START)));
break;
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case (Event.DL_CODE):
series.getData () .add(new XYChart.Data<Number, String
>(event.getTime (), machine, new ExtraData(event.
getTime (), "status-black", ExtraData.DEADLINE)));
break;
case (Event.DM_CODE):
series.getData () .add (new XYChart.Data<Number, String
>(event.getTime (), machine, new ExtraData(event.

getTime (), "deadline-miss", ExtraData.
DEADLINE_MISS)));
break;
}
seriesArray.put(event.getTaskNo() - 1, series);
}
for (int i = 0; i < seriesArray.size(); i++) {
chart.getData() .add(seriesArray.get(i));
}

OO0000O0b00000000000 Listing3.7000000000O0

Listing 3.7 DO O0OOOOOOOOOOODOO

NumberAxis =xAxis = null;
if (maxTime - minTime > 2000) {

xAxis = new NumberAxis(minTime, maxTime, 10);
} else {

xAxis = new NumberAxis(minTime, maxTime, 1);
}

xAxis.setLabel ("");
xAxis.setTickLabelFill (Color .BLACK) ;
xAxis.setMinorTickCount (1) ;
xAxis.setAutoRanging (false);

final CategoryAxis yAxis = new CategoryAxis();
chart = new GanttChart<>(xAxis, yAxis);

yAxis.setLabel ("");
yAxis.setTickLabelFill (Color .BLACK) ;

chart.setTitle ("Task Scheduling");
chart.setlLegendVisible (false);
chart.setBlockHeight (50) ;

ArrayList taskNoList = getTaskNoList ();
chart.setMinHeight (120 * taskNoList.size());

chart.getStylesheets () .add(getClass () .getResource ("ganttchart.
css").toExternalForm());
ArrayList<String> yAxisCategorylList = new ArrayList();
for (int i = 0; i < taskNolList.size(); i++) {
yAxisCategoryList.add ("Task" + (i + 1));
if (seriesArray.get(i) != null) {
chart.getData() .add(seriesArray.get(i));

14




} else {
chart.getData() .add(new XYChart.Series());
}
}
yAxis.setAutoRanging(false);
yAxis.setCategories (FXCollections.<String>observableArrayList (
yAxisCategoryList));
yAxis.invalidateRange (yAxisCategoryList);

OO0000D0b00000b0oDoooool GanttChart 00000 0O O GanttChart [
000 stackoverflow 0000000000 (60000000 GUIDOOOOOOOO
OO0000000000GanttChart D000 JavaFXOODOOODOOO XYChart OO O
000 00OlayoutPlotChildren() 0 000000000000 O0DOOOOOOOOOODOO
GanttChart 0 0 0O O layoutPlotChildren() 0 O O O O stackoverflow 0 0 00000 OO
OO0O000Db0O00bO0o0obO0ooo0obbo0o0obooobooboo0nDOnExtrabatal
Oooooooooooooobooboooooooooooboobogooo ceuobonO
oobooobooobooobooobooobooobOoobooooobooobooboogo
OooboboooboooooboooboboooboboobobooboooDooxgo
javafx.scene.shape.Polygon 00000000000 OO0OOPolygonODOODOOODOOO
O00o0oooboobooboobooboboobobOobbLstingd800 00000000
oooooo

Listing 3.8: Polygon 0 0000000000000

Double [] arrowShape = new Double[]{0d, -50d, 5d, -35d, 1d, -35d, 1d, -10
d, -1d, -10d, -1d, -35d, -5d, -35d};

Polygon polygon = new Polygon();

polygon.getPoints () .addAll (arrowShape) ;

OO0DO0o00o0obooboboooooo0obooo0obUobO GanttChart D OO0 lay-
outPlotChildren() 000000000 Listing3.90 000

Listing 3.9: DO O0OOO0OOOOOOOOOOO

public class GanttChart<X, Y> extends XYChart<X, Y> {

@0verride
protected void layoutPlotChildren() {

for (int seriesIndex = 0; seriesIndex < getData().size();
seriesIndex++) {

Series<X, Y> series = getData().get(seriesIndex);
Iterator<Data<X, Y>> iter = getDisplayedDatalterator(series)

while (iter.hasNext()) {
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Data<X, Y> item = iter.next();
double x = getXAxis () .getDisplayPosition(item.getXValue
0

double y = getYAxis () .getDisplayPosition(item.getYValue
OGP
if (Double.isNaN(x) || Double.isNaN(y)) {

continue;

}

Node block = item.getNode () ;

int type = ((ExtraData) (item.getExtraValue())).getType
O

Rectangle ellipse;

if (block != null) {
if (block instanceof StackPane) {
StackPane region = (StackPane) item.getNode ();
if (type == ExtraData.EXEC) {

if (region.getShape() == null) {

ellipse = new Rectangle(getLength(item.
getExtraValue()), getBlockHeight ());

} else if (region.getShape() instanceof
Rectangle) {
ellipse = (Rectangle) region.getShape();

} else {
return;

}

ellipse.setWidth(getLength (item.
getExtraValue()) * ((getXAxis ()
instanceof NumberAxis) 7 Math.abs (((
NumberAxis) getXAxis()).getScale()) : 1))

ellipse.setHeight (getBlockHeight () * ((
getYAxis () instanceof NumberAxis) 7 Math.
abs (((NumberAxis) getYAxis()).getScale())

1)

region.setShape (null);
region.setShape(ellipse);
region.setScaleShape (false);
region.setCenterShape (false);
region.setCacheShape (false);

block.setLayoutX(x);
block.setLayoutY(y - getBlockHeight ());
} else if (type == ExtraData.START) {

Double[] arrowShape = new Double[]{0d, -504,
54, -35d4, 14, -35d4, 14, -104, -1d, -10d,
-1d, -35d, -5d, -35d};

Polygon polygon = new Polygon();

polygon.getPoints () .addAll (arrowShape) ;

region.setShape (polygon) ;

region.setScaleShape(false);
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region.setCenterShape (false);
region.setCacheShape (false);

block.setLayoutX(x);
block.setLayoutY (y);
} else if (type == ExtraData.END) {

Double[] arrowShape = new Double[]{0.0, 0.0,
-5.0, -15.0, -1.0, -15.0, -1.0, -40.0,
1.0, -40.0, 1.0, -15.0, 5.0, -15.0};

Polygon polygon = new Polygon();

polygon.getPoints () .addAll (arrowShape) ;

region.setShape (polygon);

region.setScaleShape (false);

region.setCenterShape (false);

region.setCacheShape (false);

block.setLayoutX(x);
block.setLayoutY (y);

} else if (type == ExtraData.DEADLINE_MISS) {
Double[] crossShape = new Double[]{0d, 2d, 8
d, 104, 104, 84, 24, 04, 10d, -8d, 84,

-104d, 04, -2d4, -84, -10d, -10d, -84, -2d,

0d, -10d, 8d, -8d, 10d};
Polygon polygon = new Polygon();
polygon.getPoints () .addAll (crossShape);
region.setShape (polygon) ;
region.setScaleShape(false);
region.setCenterShape (false) ;
region.setCacheShape (false);

block.setLayoutX (x);
block.setLayoutY(y);
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Listing 3.10: 000000000000 OOOOO0ODOO0ODbDOODO

public int binarySearchMinIndex (int minTime) {
int left = 0;
int right = taskList.size() - 1;
Event event = null;
int currentIndex = 0;
while (true) {
currentIndex = (int) (left + right) / 2;
event = taskList.get(currentIndex);
if (event.getTime () > minTime) A
if (taskList.get(currentIndex - 1).getTime() < minTime)

{
break;
b
right = currentlIndex;
} else if (event.getTime() < minTime) {
left = currentIndex;
} else {
break;

}
¥
while (true) {
if (taskList.get(currentIndex).getTime () >= minTime &&
taskList.get(currentIndex - 1).getTime() < minTime) {
break;
}
currentIndex -—;
}

return currentIndex;
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Listing 3.11: 000000000000 OOOOO0ODO0ObDOODOO

public int binarySearchMaxIndex (int maxTime) {
int left = 0;
int right = taskList.size() - 1;
Event event = null;
int currentIndex = O0;
while (true) A
currentIndex = (int) (left + right) / 2;
event = taskList.get(currentIndex);
if (event.getTime () > maxTime) {
right = currentlIndex;
} else if (event.getTime () < maxTime) {
if (taskList.get(currentIndex + 1).getTime() > maxTime)
{
break;
}
left = currentIndex;
} else {
break;
}
}
while (true) {
if (taskList.get(currentIndex).getTime () <= maxTime &&
taskList.get (currentIndex + 1).getTime() > maxTime) {
break;
}
currentIndex++;
}

return currentIndex;

}
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Listing 3.12: D0 U000 UOO0OOO0OOOOOOOOObDOoOobooon

public void createChart(int minTime, int maxTime, Stage stage) {

inFlight = new HashMap();
for (int i = startIndex; i <= endIndex; i++) {

switch (eventType) {
case (Event.ST_CODE):
Process p = new Process(event.getTaskNo(), event.
getJobNo ());
inFlight .put(p.getKey (), new Integer (event.getTime ()
D)5
break;
case (Event.ED_CODE):
Process proc = new Process(event.getTaskNo(), event.
getJobNo (D) ;
int startTime = minTime;
if (inFlight.get (proc.getKey()) != null) {
startTime = (inFlight.get (proc.getKey())).
intValue () ;
inFlight.remove (proc.getKey ());
}
int endTime = event.getTime ();
series.getData () .add (new XYChart.Data<Number, String
>(startTime, machine, new ExtraData(endTime -

startTime, "status-gray", ExtraData.EXEC)));
break;
}
seriesArray.put(event.getTaskNo() - 1, series);

3
if (inFlight.size () > 0) {
Set<String> procKeySet = inFlight.keySet ();
Iterator<String> procKeyItr = procKeySet.iterator ();
while (procKeyItr.hasNext()) {
String procKey = procKeyItr.next();
String[] process = procKey.split("-");
int taskNo = Integer.parselnt(process[0]);
int jobNo = Integer.parselnt(process([1]);
int startTime = (inFlight.get(procKey)).intValue () ;
int endTime = maxTime;
String machine = "Task" + taskNo;
seriesArray.get(taskNo - 1).getData().add(new XYChart.
Data<Number , String>(startTime, machine, new
ExtraData(endTime - startTime, "status-gray",
ExtraData.EXEC)));
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Listing 3.13: 0O OQO0OOO0oOOOO

public class ChartCreater extends Application {

ScrollPane sp = new ScrollPane();
Group group = new Group();
@0verride

public void start(Stage stage) {

sp.setContent (group) ;

Scene scene = new Scene(new VBox(), 500, 500);

((VBox) scene.getRoot()).getChildren().addAll (menuBar, sp);
stage.setScene (scene) ;

stage.show () ;
}

public void open(Stage stage) {

group.getChildren () .add (chart);
sp.requestLayout () ;

}

O00000/000000000000000000000 ChartCreater 0 00O creat-
eChart()J 0000 Listing3. 140000000000000000O00O0O 1.2500000
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Listing 3.14: 00000 /000000000

public class ChartCreater extends Application {

public void createChart(int minTime, int maxTime, Stage stage) {

final ContextMenu contextMenu = new ContextMenu();
Menultem zoomIn = new Menultem("Zoom In");
Menultem zoomOut = new Menultem("Zoom QOut");

chart.addEventHandler (MouseEvent .MOUSE_CLICKED, new EventHandler
<MouseEvent >() {

@0verride
public void handle (MouseEvent e) {
if (e.getButton() == MouseButton.SECONDARY) {
contextMenu.show(chart, e.getScreenX(), e.getScreenY
OGP
}
}

3
contextMenu.getItems () .add(zoomIn);
contextMenu.getItems () .add(zoomOut);
group.getChildren () .add (chart) ;
sp.setContent (group) ;
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sp.requestLayout () ;

zoomIn.setOnAction(new EventHandler <ActionEvent>() {
public void handle (ActionEvent t) {
chart.setPrefWidth(chart.getWidth() * 1.25);
sp.requestLayout () ;
}
s

zoomOut .setOnAction(new EventHandler <ActionEvent>() {
public void handle (ActionEvent t) {
chart.setPrefWidth (chart.getWidth() * 0.8);
sp.requestLayout () ;

DN

goooboobobobobobooboooogobooooobbbb31ioooooan
.120000000000000000

1 & o 1 i 1
Lt R f i
BRI IERRE :1:001
anEEs | 5 B b
O 3.11: 000 ooooggoog O 3.12: 0000 ooooogood

3.6 UUboobotubtbbogtuotdbotuobodbotdogn
HEN

000000000000000 JavaFXOOOOOOOO NodeO OO O snapshot()
0000 BDO00000GanttChart 0000 XYChart 0O OO0 O00O0OOOXYChart
OO000 NodeOODOOOODODODUOODODOOGanttChart 00000 O0OODODODOOOOO
O00000000000000000 Oracle0 00000000 [9]0 stackoverflow[10]
Oooooooobobobo GuIlIobobobobobooooobooooooobogo

26




O0O0000000000 File- Export U0 O0OO0O0OODOOOOOO0ODOODOO png
Ooobooboboobobooooobobobob Guiobhoboooooboobogo
gooobobobbobobobboobobbbboboboodoodddooooooooooon
0000000000000 PlatformrunLater() 0000000000000 0O00O0O
OO00booobodJavaFXOOOOOOOOOOOOOOODODODOOOODOOO 3.1300
gboobobbobodo

8 Task Scheduling o %]
Deadline Miss  Range
Open Task Scheduling
Taskd i

.~z

ek BN F

< >

U313 gugobobuooobbouooaooboo

0000000000000 0D000000O0000000D00D O FileChooser 0 00O
O00000o0b0o0oboobooooooboooboooo GgUIbooboooooooog
gooopooooooooooobobbbobbbdoooooubDbbpngOOgg
goobobboooooobbbbtbddoo 4o bbbbboooooo
gofddbbodooooobboodddoooooooooobDbooo
00 ChartCreater 0000 start() 0000000000000 O00OOOQO ChartCreater
0000 export() 0000000 000O00DODO Listing3. 1500000000

27



x|
OO [x -5~ @2 eaok. )
=g v =@
¥ Dropbox 2 Lk goEsra A
v {7420 547 (1)
7T 01 7425 (C)
5 BERTULET | gy Zoawas 646 GB/599 OB
=T  UL=)IEREEHE 7 W2 (1)
5 pah £a
& ¥ BBl DVD 1347 (D)
Br7 S
S S ~ RO = DD ()
A T2 -R- _ Shared Folders (¥vmwars—host) (Z)
» E;J:: ;‘zz (gll 37 el 202 GB/2%2 GB =
7NN T [
74 WDTEEET): [PNG files G+ png) =]
- FAVE-0FFT &E5(S) Frwl
%

0 314 0J0bbodobooobbooobbuoobooobboobooooboobog
HEN

Listing 3.15: 00O Q0000000 OOOOO0DOOOn

public class ChartCreater extends Application {

@0verride
public void start(Stage stage) {

MenuBar menuBar = new MenuBar () ;
Menu menuFile = new Menu("File");

Menultem download = new Menultem("Export");
download.setOnAction(new EventHandler <ActionEvent>() {
public void handle (ActionEvent t) {
Thread thread = new Thread(() -> {
Platform.runLater (() -> export(stage));
1
thread.start () ;
}
M
menuFile.getItems () .addAll (open, download);
menuBar.getMenus () .addAll (menuFile) ;

public void export(Stage stage) {

FileChooser fc = new FileChooser ();

FileChooser .ExtensionFilter extFilter
= new FileChooser.ExtensionFilter ("PNG files (*.png)", "*.

png") ;

fc.getExtensionFilters () .add(extFilter);

fc.setTitle("Save Image");

File file = fc.showSaveDialog(stage);

WritableImage image = chart.snapshot(new SnapshotParameters (),
null) ;
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try {
ImageI0.write(SwingFXUtils.fromFXImage (image, null), "png",
file);
} catch (IOException e) {
e.printStackTrace () ;
}
}
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Listing 3.16: U0 UOO00OUOO0OOO0OOO0OOO0O0OO00OO0

public class ChartCreater extends Application {

@0verride
public void start(Stage stage) {

Menu menuDeadlineMiss = new Menu("Deadline Miss");
Menultem next = new Menultem("Next");
next.setOnAction(new EventHandler <ActionEvent>() {
public void handle (ActionEvent t) {
try {
next (stage) ;
} catch (Exception e) {
Alert chartNull = new Alert(AlertType.ERROR);
chartNull.setTitle ("Error");
chartNull.setContentText ("Open a file first.");
chartNull.showAndWait () .ifPresent (response -> {
if (response == ButtonType.O0K) {
return;
}
B
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B
Menultem previous = new Menultem("Previous");
previous.setOnAction(new EventHandler <ActionEvent>() {
public void handle (ActionEvent t) {
try {
previous (stage);
} catch (Exception e) {
Alert chartNull = new Alert(AlertType.ERROR);
chartNull.setTitle ("Error");
chartNull.setContentText ("Open a file first.");
chartNull.showAndWait () .ifPresent (response -> {
if (response == ButtonType.O0K) {
return;

}
IS

}
B

2000000000000 O000bOO000bOO00bOO0ODbOO0OObObO0OOoDod
O00000000000000000000000000000000000000O0O
OooooooooooooooobooooooooooboboOoooOoboOoooobOoo
O000000000000000000 Deadline Miss - Next O OO OOOOOOO
000 ChartCreater D000 next() D 000000000 Listing3. 1700000000
OoO0000ooooooooooooooooOoOoOoOODOObOOObObOOObOO0On
OooOo0000000000o0oobooooooobooooboooooooOooODODbObObOOn
OO0000000ooo00ob0o0o0ooooobo0ooooboobONextO 00000000
Ooos319obooooboooobooooooood

OB Task Scheduling [
File Deadine Miss Range
Task Scheduling
Ave—-Y o
T This is the last deadline miss.
253
Task2 ;
Task! l

U319 00bugbgobgooboboboobbooboobg

31




Listing 3.17: DO UOO0O0OOO0OOOOOOOOO

public class ChartCreater extends Application {

public void next(Stage stage) throws Exception {

if (chart == null) {

throw new Exception();
}
int currentIndex = 0;

ArrayList<Integer> deadlineMissTimeList =
getDeadlineMissTimeList () ;

if (deadlineMissTimelList == null || deadlineMissTimeList.isEmpty

() == true || deadlineMissTimeList.size() == 0) {

Alert noDeadlineMiss = new Alert(AlertType.INFORMATION) ;

noDeadlineMiss.setTitle("Information") ;

noDeadlineMiss.setContentText ("There is no deadline miss.");

noDeadlineMiss.showAndWait () .ifPresent (response -> {

if (response == ButtonType.O0K) {
return;

}

IOl

} else {

if (deadlinemissIndex < deadlineMissTimeList.size() -

deadlinemissIndex++;

int lastTime = taskList.get(taskList.size() - 1).getTime

O

int deadlineMissTime = deadlineMissTimeList.get(
deadlinemissIndex) ;

if (lastTime <= 50 || deadlineMissTime <= 25) {
createChart (0, lastTime, stage);
currentMinTime = 0;
currentMaxTime = lastTime;

} else if (lastTime >= 50 && deadlineMissTime >=
lastTime - 25) {
createChart (lastTime - 50, lastTime, stage);

currentMinTime = lastTime - 50;
currentMaxTime = lastTime;

} else {
createChart (deadlineMissTime - 25, deadlineMissTime

+ 25, stage);

currentMinTime = deadlineMissTime - 25;
currentMaxTime = deadlineMissTime + 25;

}

} else {

int lastTime = taskList.get(taskList.size() - 1).getTime
O

int deadlineMissTime = deadlineMissTimeList.get(
deadlinemissIndex) ;

if (lastTime <= 50 || deadlineMissTime <= 25) {
createChart (0, lastTime, stage);
currentMinTime = 0;
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currentMaxTime = lastTime;

} else if (lastTime >= 50 && deadlineMissTime >=
lastTime - 25) {
createChart (lastTime - 50, lastTime, stage);

currentMinTime = lastTime - 50;
currentMaxTime = lastTime;
} else {
createChart (deadlineMissTime - 25, deadlineMissTime
+ 25, stage);
currentMinTime = deadlineMissTime - 25;
currentMaxTime = deadlineMissTime + 25;
}
Alert noNextDeadlineMiss = new Alert(AlertType.

INFORMATION) ;
noNextDeadlineMiss.setTitle ("Information");
noNextDeadlineMiss.setContentText ("This is the last
deadline miss.");
noNextDeadlineMiss.showAndWait () .ifPresent (response -> {
if (response == ButtonType.0K) {
return;
}
P
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Listing 3.18: DO O O0OOO0OOOOOOOOO

public class ChartCreater extends Application {

public void prev(Stage stage) throws Exception {

if (chart == null) {
throw new Exception();

}

ArraylList<Integer> deadlineMissTimelList =
getDeadlineMissTimeList () ;
if (deadlineMissTimeList == null || deadlineMissTimeList.isEmpty
() == true || deadlineMissTimelList.size() == 0) {
Alert noDeadlineMiss = new Alert(AlertType.INFORMATION) ;
noDeadlineMiss.setTitle("Information");
noDeadlineMiss.setContentText ("There is no deadline miss.");
noDeadlineMiss.showAndWait () .ifPresent (response -> {
if (response == ButtonType.O0K) {
return;
}
2
} else {
if (deadlinemissIndex > 0) {
deadlinemissIndex--;

int lastTime = taskList.get(taskList.size() - 1).getTime
O

int deadlineMissTime = deadlineMissTimeList.get(
deadlinemissIndex) ;

if (lastTime <= 50 || deadlineMissTime <= 25) {
createChart (0, lastTime, stage);
currentMinTime = O0;
currentMaxTime = lastTime;

} else if (lastTime >= 50 && deadlineMissTime >=

lastTime - 25) {
createChart (lastTime - 50, lastTime, stage);

currentMinTime = lastTime - 50;
currentMaxTime = lastTime;

} else {
createChart (deadlineMissTime - 25, deadlineMissTime

+ 25, stage);

currentMinTime = deadlineMissTime - 25;
currentMaxTime = deadlineMissTime + 25;

}

} else {

deadlinemissIndex = O0;

int lastTime = taskList.get(taskList.size() - 1).getTime
O

int deadlineMissTime = deadlineMissTimeList.get (0);

if (lastTime <= 50 || deadlineMissTime <= 25) {
createChart (0, lastTime, stage);
currentMinTime = O0;
currentMaxTime = lastTime;
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} else if (lastTime >= 50 && deadlineMissTime >=
lastTime - 25) {
createChart (lastTime - 50, lastTime, stage);

currentMinTime = lastTime - 50;
currentMaxTime = lastTime;
} else {
createChart (deadlineMissTime - 25, deadlineMissTime
+ 25, stage);
currentMinTime = deadlineMissTime - 25;
currentMaxTime = deadlineMissTime + 25;
¥
Alert noNextDeadlineMiss = new Alert(AlertType.

INFORMATION) ;
noNextDeadlineMiss.setTitle("Information") ;
noNextDeadlineMiss.setContentText ("This is the first

deadline miss.");
noNextDeadlineMiss.showAndWait () .ifPresent (response -> {

if (response == ButtonType.0K) {
return;
}
)

3
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java taskscheduling.ChartCreater
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Listing 3.20: OODODOO GUIODOOOOOOO

java -Dprism.order=sw taskscheduling.ChartCreater
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Listing 3.21: DO OD0OOO0 99970000000 10000000000 00DLO0ODOO0
goooooodgon

java.lang.RuntimeException: Requested texture dimensions (17764x480)
require dimensions (0x480) that exceed maximum texture size (16384)

at com.sun.prism.es2.ES2RTTexture.create (ES2RTTexture. java:220)

at com.sun.prism.es2.ES2ResourceFactory.createRTTexture (
ES2ResourceFactory. java:157)

at com.sun.prism.es2.ES2ResourceFactory.createRTTexture (
ES2ResourceFactory. java:153)

at com.sun. javafx.tk.quantum.QuantumToolkit$QuantumImage.getRT (
QuantumToolkit. java:1284)

at com.sun.javafx.tk.quantum.QuantumToolkit$5.run(QuantumToolkit
.java:1421)

at java.util.concurrent.Executors$RunnableAdapter.call (Executors
.java:511)

at java.util.concurrent.FutureTask.runAndReset (FutureTask. java
:308)

at com.sun. javafx.tk.RenderJob.run(RenderJob. java:58)

at java.util.concurrent.ThreadPoolExecutor.runWorker (
ThreadPoolExecutor. java:1142)
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at java.util.concurrent.ThreadPoolExecutor$Worker .run (
ThreadPoolExecutor. java:617)

at com.sun. javafx.tk.quantum.QuantumRenderer$PipelineRunnable.
run (QuantumRenderer. java:125)

at java.lang.Thread.run(Thread. java:745)

Exception in thread "JavaFX Application Thread" java.lang.
IllegalArgumentException: Unrecognized image loader: null

at javafx.scene.image.WritableImage.loadTkImage(WritableImage.
java:240)

at javafx.scene.image.WritableImage.access$000(WritableImage.
java:46)

at javafx.scene.image.WritableImage$l.loadTkImage(WritableImage.
java:51)

at javafx.scene.Scene.doSnapshot(Scene. java:1236)

at javafx.scene.Node.doSnapshot (Node. java:1864)

at javafx.scene.Node.snapshot (Node.java:1942)

at taskscheduling.ChartCreater.export (ChartCreater. java:401)

at taskscheduling.ChartCreater$2.lambda$null$0 (ChartCreater. java
:107)

at com.sun. javafx.application.PlatformImpl.lambda$null$173(
PlatformImpl. java:295)

at java.security.AccessController.doPrivileged (Native Method)

at com.sun.javafx.application.PlatformImpl.lambda$runLater$174 (
PlatformImpl. java:294)

at com.sun.glass.ui.InvokelLaterDispatcher$Future.run (
InvokeLaterDispatcher. java:95)
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U031 0000b0000000
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ChartCreater.java | ChartCreater | 790 0 | public void start(Stage)
O public int binarySearchMaxIndex(int)

public int binarySearchMinIndex(int)
private void checkRangeAndCreate-
Chart(Range, Stage)

38




public void createChart(int, int, Stage)
public void export(Stage)

public  ArrayList  getDeadlineMis-
sTimeList()

private void initializeEvent TypeList()
public static void main(String[])
public void next(Stage)

public void prev(Stage)

public void open(Stage)

public Ar-
rayList<Event>readFile(File) throws
[OException

public void start(Stage)

GanttChart.java

GanttChart

240

public GanttChart(Axis, Axis)

public GanttChart(Axis, Axis, Observ-
ableList)

public ExtraData getExtraValue()
public void setExtraValue(ExtraData)
private  static  String  getStyle-
Class(Object)

private static double
getLength(Object)

protected void layoutPlotChildren()
public double getBlockHeight/()

public void setBlockHeight(double)
protected void dataltemAdded(Series,
int, Data)

protected void dataltemRe-
moved(Data, Series)

protected void dataltem-
Changed(Data)

protected void seriesAdded(Series, int)
protected void seriesRemoved(Series)
private Node createContainer(Series,
int, Data, int)

protected void updateAxisRange()

ExtraData.java

ExtraData

56

39

ExtraData(long, String, int)
public long getLength()




public void setLength(long)
public String getStyleClass()
public void setStyleClass(String)
public int getType()

public void setType(int)

Event.java

Event

62

Event(int, int, int, int)

public int getEventType()
public int getJobNo()

public int getTaskNo()

public int getTime()

public void setEventType(int)
public void setJobNo(int)
public void setTaskNo(int)
public void setTime(int)

Process.java

Process

49

Process(int, int)

public boolean equals(Process)
public long getJobNo()

public String getKey()

public int getTaskNo()
public void setJobNo(int)
public void setTaskNo(int)

Range.java

Range

39

Range(String, String) throws Null-
PointerException, NumberFormatkEx-
ception

public boolean equals(Process)

public int getStart()

public int setEnd|()

40




40 COootdbobobototdboboodd
ERNENRNRN

ODoooobooGGulooooooooooboooooooooooooboooooo
gbbogobbooobbbuooobbbuooobbbuooobboboooboboboo
00000 40700CPUDOO 60%065%, 70%, 75%, 80%, 85%, 90%, 95%0 00 0 O
gbogbbooboooboobbuoobbooboobooboboboobboobn
O0OCPUOOOG0% 000006, 0000000000O0O0OOOOODODOOOOOO
gbbobooogbbobuoooobboboooon

e OO 1: 000000

goob2.:00000

00640000 2)

goob3:000040

0043, 0000 5)

e OO SH:OOODODO

(

(
00004:00000 (0084, 0000 18)

(0099, 0000 10)

(

gobobhe:00000

0045, 0000 6)

OOooooooobgobogoo ecsvouboobobobobonouooo410b0ono0O
gboboboooobbboooobboboooobbbooouobbobo420000

41



Task Scheduling

rrrrr

rrrrr

Task Scheduling i Tosa T
vvvvv
rrrrr

rrrrr

042 000000000 DOOO0ODODOO
gboooboooooood

041 0000000000000

gboobob 401w boobooboobuoobu 430000

Task Scheduling

! ! !

Taskg

45 4851 54 57 6063 66 69 72 75 75 51 64 67 903396 99102 105 110114118122 126130134138 142146 150154 156162166170 177

0 43: 000040177000 ooboooboon

gogbobbboogobbobooogobobo20eb 2000000000000
gobbobobobbbbbbobobtbobootbuouuoooooooooooooooon
guoboodbbuogboobogilbboobboooboooboo4bbuogonoobooon
gbligbboodgbbuoogbbuooobbuoooobbooobbooobboon
Oooboboobobooob0obOobob Listingd 10000 O0O0ODOOODODOOOO
obobooboobobooboobobbo430b0b0040 100000000

42



gboboboooobbbuoooobbbuooooboobood

Listing 4.1: D00 40 10000000000000000O00O0

73,4,1,8T
76,4,1,ED
131,4,1,DL
131,4,2,RL

gooobooobooooooob cebobobooboOobOoooobbOobDOoDbOoO
OoboocpUbOOOOODOODOODODOOOODOODODOODODOODOOD
gogggoooooobbbbbboboobooobooououooogooooooooan
gboboodgbboogbuobouogbbuoobbuooboooboooobooooboon
gooobbobbbbbbbbobbbouotbtuodduouooooooooooooon
gbobogobogbgooobooobuodgboboboobooobboobbooboon
oboboooobobobobooboobobooo440b00bobobooboboobobg
gbobobooogooboobod

-Iolx]

rrrrr

044 0000000000000 0OOOOOOOO

43




OO0 CPUDOOR%OIDODOOD 5, 00000000000 0ODDOODOOOOOO

0000 1:000000(@CO0O0 3)

O0002: 00000005, 0000 2)

O00003: 00000 (@O 15,0000 3)

O0004: 00000 ((@QOv,0000 2)

O0005:00000(007,0000 12)

gogbbobbogbbuoobobboobboobobousoboobbuooobod
gb4s50000000000bbobod0g 1,bog4,000s000bbbouoan

Task Scheduling

sssss

TTTTT

012345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

045 000000pgbogosobbobooboobonbo

gbobbgedbi4obbobobooboboboboboboboboboobon
ooobdb4e0000000D0ODOD20000H000000,00010000
gbbboogobboooon

44



Task Schaduling

63 66 67 69 M 73 76 77 74 &1 83 BG 87 88 91 93 35 37 39 100106106 107108 111 11115 117119 191 193195 197 199 131 133136 137 140

0 46: 0000630 140000000000000O0

OO0O0000D0O0 Deadline Miss - Next D OO O OOO0O0OUOOO0OOOODOODOO
O470000000000000O0OOO0DOODOODOOODODOODOObOOObOODO
gboogrmdgdobobouobuogoubboboooobbbobobbbbooon
gbbogoouogbbobbooboobbuoobbodobbobuoobbooboon
O0O0000000O0 Deadline Miss - Next DO OO OO0 OO0OO0OOOODOOODOO
0480000 200000000000000O000DO0O0ODOO

45



aaaaa

048 00000000000 20000000000000000000

gobodbogobobuoobobobuooboboobobuooboboobooboba
gboooogn

46



st o

gbooggboogbbobobobbbobbobboobboobboobobood
OO0oooobodbodJavaFXOOOOOODODOODOOOODOOOboobooooooo
OOooooooobo euliooooobobobobooooooocsvooooooo
O0000000O00000o0o0oOo00o0o0ooooo0o0oUooooO0 (Doooooo
0000000000000 000000)00O00ooooooooooooooooo/
gboudbuogobobdgboogboobooobobobbobbobbobboobo
lpoooodbuooggobbobbodoodgbobbbodoooouooooboboboon
gbobodgbbuogobooobbobooobbuooboboboobbuooboboon
gbogbobuodgbbooboboobobuoobboobobbooboobobooon
oboobooobobooboboboooboboooboJvMbooboboooboonoo
oobooooobogeuibooboooboobooobooboooboboboooobooooboon
0000000000000 00000O0O0000ooooooooooooooooOo/)
gbogobuodgbbuoobbodboooboobobobbooboobboobon
OO000OO00bO00obO0o0obO0oooobOoobDobOooobDoogboOobDoGUIoD
gbbodgbbugobobooobobobooobobooobooobbuoobbooo
gbobobooggbbbougobobobbooogobbobuoooobobbooooboo

47



oy

[1] “Hard Real-Time Computing Systems: Predictable Scheduling Algorithms and Ap-
plications”, 3rd Edition, Springer, 2011

[2] “Oracle JDK 8 and JRE 8 Certified System Configurations Contents”, http://
www.oracle.com/technetwork/java/javase/certconfig-2095354.html, 2017 [
1029000004

3] “APIDOO0OO0OO - Overview (JavaFX 8)”, https://docs.oracle.com/javase/
jp/8/javafx/api/toc.htm, 20170 10 2900000

[4] “JavaFX: JavaFXO O OOOOOOOO”, https://docs.oracle.com/javase/jp/
8/javafx/scene-graph-tutorial/scenegraph.htm, 20170 10 3100000

[5] “Node (JavaFX 8)”, https://docs.oracle.com/javase/jp/8/javafx/api/
javafx/scene/chart/XYChart.Data.html#Data-X-Y-java.lang.0bject-, 2017
gl 31gooon

[6] “Gantt chart from scratch”, http://stackoverflow.com/questions/27975898/
gantt-chart-from-scratch, 20170 10 2900000

[7] “Zooming inside a Scrollpane”, https://pixelduke.wordpress.com/2012/09/16/
zooming-inside-a-scrollpane/, 20170 10 290000 O

[8] “Node (JavaFX 8)”, https://docs.oracle.com/javase/jp/8/javafx/api/
javafx/scene/Node.html#snapshot-javafx.util.Callback-javafx.scene.
SnapshotParameters-javafx.scene.image.WritableImage-, 20170 10 290 0
goo

[9] “Using the Image Ops API”, http://docs.oracle.com/javafx/2/image_ops/
jfxpub-image_ops.htm, 20170 10 2900000

[10] “How to generate chart image using JavaFX chart API for export with-
out  displying  first”, http://stackoverflow.com/questions/29721289/
how-to-generate-chart-image-using-javafx-chart-api-for-export-without-displying,
2017010 2900000

48



[11] “JavaFX OO0 O0O0O00OO”, https://docs.oracle.com/javase/jp/8/javatx/
get-started-tutorial/jfx-architecture.htm#A1106308, 20170 10 29000
HRN

49



