Opravny termin OOP \[60b], 13.06.2023 11:00

Vytvorte oknovu aplikaciu, ktora umozni pouzivatefovi kreslit a presuvat zadany tvar.
Aplikacia bude mat nasledovnu funkcionalitu (40 bodov):

1. Vytvorenie hlavného okna, ktoré bude obsahovat Ovladacie prvky a Kresliacu plochu [5b].
2. Kreslenie jedného tvaru: dom [15b].

3. Presuvanie uz nakreslenych tvarov \15b].

4. Volba farby geometrického tvaru prostrednictvom JButton (Java SE 11 & JDK 11 ) [4b].

5. Zatvorenie aplikacie cez tlaidlo na zatvorenie aplikacie poskytnuté operaénym systémom
[1b].

Podrobny popis k bodu 1:

Vac&sinu plochy okna bude zaberat’ Kresliaca plocha. V dolnej ¢asti okna sa budu nachadzat
Ovladacie
prvky. Ovladacie prvky budu tvorit:
e JButton (Java SE 11 & JDK 11 )*Dom”,
JButton (Java SE 11 DK 11) “Presun’,
JButton (Java SE 11 & JDK 11) “Dalsia farba”
a napis JLabel (Java SE 11 & JDK 11)

Kazdy z tychto prvkov musi zaberat Stvrtinu celkového miesta vyhradeného pre ovladacie
prvky.

Podrobny popis k bodu 2:

StlaCenim prisludného tla€idla si vyberieme kreslenie DOMU \[5b]. Po stlageni tlaidla mysi
(kliknuti) a naslednym tahanim, sa na platno vykresluje geometricky tvar, a v Labeli (medzi
ovladacimi prvkami) sa nastavi text, ktory bude hovorit, Ze je aktivne KRESLENIE. Podla
aktualnej polohy kurzora sa dynamicky meni Sirka aj vysSka. Po pusteni tlaidla mysi sa
ukonc¢i kreslenie geometrického tvaru, t.j. jeho velkost sa zafixuje, potom sme pripraveni
kreslit dalSi tvar. Vykresleny tvar musi na kresliacej ploche zostat vykresleny aj po
vykresleni dalieho tvaru. Takisto si kazdy tvar musi zachovavat svoju farbu (farba sa bude
menit Button-om, pozri bod 4). Dom musi mat pri kresleni zachované proporcie, ako je
znazornené na obrazku.

Tvar sa vykresli vo farbe zvolenej v JButton "DalSia farba". Zmena farby neovplyvriuje farbu
uz vykreslenych tvarov. Z predchadajucich viet vyplyva, ze domov sa da nakreslit' viac.
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Proporéné rozmery tvaru “DOM”
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https://docs.oracle.com/en/java/javase/11/docs/api/java.desktop/javax/swing/JButton.html
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Pozn.: Pri kresleni (fahani mySou) zvoleného geometrického tvaru sa musi uvazovat, do
akého smeru sa taha. Vtedy je potrebné domysliet, ako sa budu prepocitavat koncové
suradnice geometrického tvaru. Ak implementujete prepocitavanie koncového bodu v
zavislosti od vSetkych smerov tahania mySou (sprava hore - dolava dole, zlava dole -
doprava hore, zlava hore - doprava dole a opacne) ziskate za kreslenie plny poc¢et \[10b]
(\[5b] je za funkéné tlacidlo). Ak neimplementujete v3etky 4 alternativy prepocitavania
suradnic koncového bodu (tahania mySou), ziskate maximalne polovicu zo stanovenych
bodov. (max 5b).

Podrobny popis k bodu 3:

Stlagenim prislusného tlagidla si vyberieme méd PRESUVANIA a Labeli (medzi ovladacimi
prvkami) sa nastavi text, ktory bude hovorit, Ze je aktivne PRESUVANIE. Po stlageni tlagidla
mysi (kliknuti) na nejaky uz nakresleny tvar a naslednom tahani sa zvoleny tvar bude
presuvat spolu s pohybom mysi. Po pusteni tlaCidla mysi sa presuvanie ukondi, t.].
presuvany tvar zostane na svojom novom mieste. Presuvany tvar sa vykresluje iba spolu s
mysSou a nezostava na svojej pévodnej pozicii. Pokial sa nachadza viac tvarov cez seba,
vybrat sa ma ten ktory je nakresleny najvy$Sie (posledny nakresleny).

Pozn.: Pri presuvani (fahani mySou) zvoleného tvaru je potrebné brat do Gvahy relativnu
polohy mySi ku presivanému tvaru. Za implementaciu presuvania akymkolvek spésobom je
mozné ziskat maximalne 10b. Pokial sa presuvanie uskuto€hnuje relativne ku miestu kde bol
tvar vybraty mySou (t.j. ked kliknem do stredu utvaru prestvam ho tak, ze mys zostava v
strede) da sa za presuvanie ziskat' plny pocet 15b.

Na detekciu kliknutia mySi na tvar mézete pouzit napriklad metédu contains Contains triedy
Shape (Java SE 10 & JDK 10)

Podrobny popis k bodu 4:

Spomedzi ovladacich prvkov bude Button "Dal$ia farba" sluzit na vyber farby a napis
(Label) na grafické znazornenie aktualne zvolenej farby. Program umozriuje zvolit
minimalne 3 farby v nejakom fixnom poradi (napr. Cervena > modra > zelena). TlaCidlom sa
aktivna farba zmeni na nasledujucu farbu v poradi. Pokial sa v zozname farieb nachadzame
na poslednom prvku, tak za nim nasleduje opat prva farba (t.j. éervena > modra > zelena >
Cervena > ...). Prave kreslené geometrické tvary maju farbu zvolenu podla aktualnej farby.
Farby m6Zu byt lTubovolné, podmienkou ale je, aby boli viditelné na kresliacej ploche. Po
vybere farby sa zmeni farba Label-u podla aktualnej farby. Zmena farby ovplyvriuje len nové
geometrické tvary, uz nakreslené geometrické tvary si musia zachovat’ svoju farbu!


https://docs.oracle.com/en/java/javase/11/docs/api/java.desktop/java/awt/Shape.html#contains(double,double)
https://docs.oracle.com/en/java/javase/11/docs/api/java.desktop/java/awt/Shape.html

Hodnotenie

Projekt obsahuje github pipeline, ktora kontroluje skompilovatelnost programu. **Pokial
program nie je skompilovatel'ny nebude hodnoteny a skiuska bude hodnotena 0b!**

**Pokial budete pocas skusky pristihnuty pri podvadzani, alebo bude vas kéd
vykazovat’ prili§ velki podobnost’ s kddom inych Studentov, bude skuska hodnotena
0 bodmi!**

Okrem funkcionality budu hodnotené aj principy Objektovo orientovaného programovania
(20 bodov), budeme hodnotit priblizne rovnaké veci ako pri druhom zadani, pre istotu
uvadzame niektoré z nich:

* spravne modifikatory pristupu,

* vhodné pomenovanie tried a metéd,

* vhodné vyuzitie dedenia a polymorfizmu

* vhodné pouzitie vynimiek na oSetrenie nedovoleného spravania (nehadzat’ a nezachytavat
vSeobecnu triedu Exception),

* stavové premenné ako int alebo String,

* duplicitny kéd,

* unused kod,

* nedodrzanie konvencii,

* pouzitie keyStroke,

* pouZitie vnorenych tried (nested class),

* pouzitie statickych metdd alebo nekonstantnych statickych premennych,
* cela aplikacia naprogramovana v jednej triede,

* inicializacia atributov triedy pri ich vytvoreni,

* kontrola klaves bez java konstant (VK ),

* vykreslovanie textu cez kresliacu plochu,

* keyListener prestane fungovat po stlaceni nieCoho v menu,

* Null layout

Za kazdy nedostatok vam mozu byt strhnuté cca 3-4 body.

Pokial vase rieSenie neobsahuje dostatok implementacie je maximalny pocet bodov z OOP
zniZeny priamo umerne s mnozstvom implementécie, podla nazoru hodnotiaceho.

Odovzdanie

Vypracovanie skusky odovzdajte cez Github classroom vykonanim commit a push
zdrojoveého kodu do vasho repozitara v skupine Interes-Group (tak ako na zadaniach).
Hodnoti sa posledny pushnuty commit pred ¢asom ukoncenia skusky (bude oznameny po
zacati skusky). Odovzdava sa obsah celého projektu. Na vypracovanie pisomky je
vyhradeny ¢as 3 hodiny.



Exam RT OOP \[60b], 13.06.2023 11:00

Your task is to create a java window application. The application allows the user to draw and
move a given shape. The application has the following functionality (40 points):

1. Creation of the main window, that will contain control elements and a drawing area [5pts].
2. Drawing of one shape: a house [15pts].
3. Moving of the drawn shapes [15pts].

4. Selection of the drawing color through a JButton (Java SE 11 & JDK 11 ) [4pts].
5. Closing the application with the "close window" button provided by the operating system

\[1pt].
Description for bullet point 1:

Most of the window area will be covered by the drawing area. The bottom part of the window
will contain the control elements. The control elements consist of:

JButton (Java SE 11 & JDK 11 ) "House",

JButton (Java SE 11 & JDK 11) "Move",

JButton (Java SE 11 DK 11) "Next color"

and a JLabel (Java SE 11 & JDK 11)

Each of these elements should cover a fourth of the available space for control elements.

Description for bullet point 2:

By pressing the appropriate button we select drawing of the HOUSE [5pts]. After pressing
the left mouse button and draging the mouse the selected shape will begin drawing on to the
drawing area. The label (from the control elements) will have its text changed to DRAWING.
Based on the current position of the mouse, the width and height of the drawn shape will be
dynamically adjusted. After letting go of the left mouse button the drawing of the shape will
complete, i.e. its position and size fill be fixed. The drawn shape must remain on the drawing
area after drawing additional shapes. Each shape must maintain its color (the color will
change based on a button, see bullet point 4). The house shape must maintain the
proportions depicted on the image bellow.

The shape is drawn in the color selected in the JButton "Next color". Changing the color
does not affect the color of already drawn shapes. It follows from the previous sentences
that we can draw more than 1 shape.
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Proportional dimensions of the shape “HOUSE”
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Note: When drawing (dragging the mouse) a shape the position and direction of the mouse
must be considered. You must consider how to calculate the position and size of the
selected shape. If you implement the drawing of the shape into all four direction the mouse
can be dragged in (top right to bottom left, bottom left to top right, top left to bottom right,
bottom right to top left) you will receive the full [10pts] ([5pts] are for functional button). If you
do not implement all four possibilities you will be able to recive at most a half of the available
points (max 5pts).

Description for bullet point 3:

By pressing the appropriate button the MOVING mode will be selected and the appropriate
text of the label (in the controll panel) will be set. After pressing the left mouse button on an
already drawn shape and then dragging the mouse, the selected shape will move with the
mouse. After letting go of the left mouse button the movement of the shape will finish i.e. the
shape will remain fixed in its new place. THe dragged shape will be drawn only at the
position of the mouse and will not remain at its original location. If there are several shapes
on top of each other, the one drawn highest (the last drawn) should be selected.

Note: When moving (dragging the mouse) of a selected shape you must consider the
relative position of the mouse to the moved shape. For implementing the dragging in any
way at most 10pts can be received. If the movement is performed relative to the click
location of the mouse (i.e. when dragging from the center of the shape the mouse remains in
the center of the shape during the movement) you will receive the full 15pts.

You can use the Contains method of the Shape (Java SE 10 & JDK 10 ) class to determine
whether the mouse was pressed inside of a shape.

Description for bullet point 4:

Among the control elements the Button "Next color” will serve the purpose of selecting the
drawing color. The Lable will display the currently selected color. The program allows the
selection of at least 3 different colors in some fixed order (e.g. red > blue > green). By
pressing the button the selected color will change to the next color in the ordering. If the
currently selected color is the last color in the ordering, the next color is the first color of the
ordering (i.e. red > blue > green > red > ...). The currently drawn shapes have the currently
selected color. You can choose the available colors freely, but they must be clearly visible on
the drawing area. After selecting a color the color of the Label will change based on the
currently selected color. The change of the color affect only new shapes, the shapes that are
already drawn must maintain their color!

Grading
The project contains a github pipeline, that checks whether it can be compiled or not. **If the

program cannot be compiled it will not be graded and 0 points will be received for the
exam!**,


https://docs.oracle.com/en/java/javase/11/docs/api/java.desktop/java/awt/Shape.html#contains(double,double)
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**If you are caught cheating during the exam, or if the source code handed in by you
will have a suspicious amount of similarities with the code of other students 0 points
will be received for the exam!**

Appart from the functionality, the principles of Object-Oriented Programming will be graded
as well (20 pts), pay close attention especially to:

* correct access modifiers,

* appropriate naming of classes and methods,

* appropriate use of inheritance and polymorphism,

* appropriate use of exceptions for handling illegal behavior (do not throw or catch the
generic Exception class),

* usage of int or String state variables,

* duplicate code,

* unused code,

* usage of the java language conventions,

* usage of keyStroke,

* usage of nested classes,

* usage of static methods or non-final static variables,

* the entire application being coded in one class,

* initialisation of class attributes at declaration,

* comparing key codes without the java constants (VK ),

* drawing text over the drawing area,

* keyListener stops working when a menu element is clicked,
* Null layout

For each mistake you may lose around 3-4 points.

If your solution does not contain enough implementation, the maximum points that you can
obtain for OOP may be changed accordingly, at the discretion of the examiner.

Handing in the assigment
Hand in the assignment into your Github classroom repository located under the

Interes-Group for this exam. Hand in the entire project. You have 3 hours to complete the
exam.



