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q Ramcové zadanie
|

Produkty: tovary ci sluzby



q Produkty: tovary Ci sluzby
I

Vyroba produktov je znacne zlozita cCinnost, ktora vyzaduje vela planovania a
riadenia. To je prakticky nepredstavitelné bez zodpovedajlcej softvérovej podpory.
Planovanie a riadenie vyrobnych procesov je Specificky druh planovania podnikovych
zdrojov. Zahrna smerovanie (materialov), rozvrhovanie, dispeCing a nasledné
zhodnotenie. Mnohi vyrobcovia sa usiluju byt usporni (lean manufacturing), co
znamena nevyrabat’ to, ¢o nie je potrebné a vyrabat’ prave vcas. Priame mapovanie
entit realneho sveta do objektov v modeli podporovanom pocitacom aplikujte vo
svojom programe - v jazyku Java.

Vypracujte konkretizaciu ramcovej témy do podoby zameru projektu suvisaceho s
produktami a to tovarmi, alebo sluzbami.
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q Zakladne OOP pojmy

2

2

Trieda (class) — definicia abstraktného typu dat

Objekt (object) — instancia triedy — implementuje stav entity,
poskytuje navonok funkcionalitu prostrednictvom metod a ich
implementacii, ista forma rozhrania

Zapuzdrenie, obalenie (encapsulation)
Pret'azovanie (overloading)
Prekonavanie (overriding)

Dedicnost’ (inheritance)
Polymorfizmus (polymorphism)



q Zapuzdrenie (encapsulacia)

2

2

O to, ako trieda funguje, by sa mala starat’ len sama trieda

Iné triedy (resp. programatori, ktori iné triedy vytvaraju) o tom
nemusia vediet’

Fikcia ,Ciernej skrinky", o ktorej je zname, co robi ale nie, ako to
robi. Skryvanie informacii

RieSenie pomocou:
« Modikatorov pristupu
« Balikov

« Metdd (ako rozhrania triedy/inStancie triedy voci vonkajSiemu
svetu)

« ...oddelenie vnutrnej reprezentacie...
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q Zapuzdrenie (encapsulacia)
I

o Metddy, ktoré pristupuju k atributom triedy by mali mat’ nazov
vytvoreny z nazvu premennej, ku ktorej pristupuju a prefixu get
alebo set, podla toho, Ci vracaju jej hodnotu alebo ju menia. Tieto
metddy su slangovo nazyvané gettery a settery

o Pristup k skrytym informaciam len cez poskytované rozhranie,
ktoré predstavuju implementované metddy

Package Package
One Two
Aha L Subclass | AlphaSub

Beta Gamma




q Modelovanie tried v UML
I

o Online app http://www.umlet.com/umletino/umletino.html
o Standalone app https://www.umlet.com/
o Plugin UMLet




q Zapuzdrenie (encapsulacia)
I
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q Modifikatory pristupu

o bez uvedenia modifikatora, public, protected a private

Package
One

Alpha

Beta

o Atributy triedy Alpha su v ramci triedy Alpha viditel'né s uvedenim

o Atributy triedy Alpha su v ramci triedy Beta vidite'né s uvedenim

-«

Subclass

Package Modifier |Alpha [Beta |Alphasuh [(Gamma
gno public  |[Y ¥ |¥ 7
-l NphaSUb protected||¥ bl bl Q]
B g no modifier |1 T M I
. ||priwvate bl V) I I

'ubovol'ného modifikatora pristupu Ci bez neho

'ubovol'ného modifikatora pristupu ¢i bez neho s vynimkou
privatnych atributov
o Atributy triedy Alpha su v ramci triedy Alphasub viditel'né s
uvedenim modifikatora public a protected




Stopwatch

Zapuzdrenie (encapsulacia)

public class Stopwatch ({
private final long start;

public Stopwatch () {
start = System.currentTimeMillis();

// vracia cCas (v sekundach) odkedy bola vytvorena
instancia tejto triedy

public double elapsedTime () {
long now = System.currentTimeMillis();
return (now - start) / 1000.0;

...projekt sw



public static int factorial (int N) {
if (N == 1) return 1;

- return N * factorial (N-1);
Rekurzia }
I

public class Fibonacci ({
public static long fib(int n) {
if (n <= 1) return n;
else return fib(n-1) + fib(n-2);
}
public static void main (String[] args) {

int N =|Integer.parselnt(args([0]); X

while (N > 0) {
System.out.println(fib(N)) ;
N-—;

}

//for (int 1 = 1; 1 <= N; 1++)
//System.out.println(i + ": " + fib(i));

...konverzia zo String



* Zapuzdrenie (encapsulacia)
I

public class Complex {
private final double re; // realna Cat’

private final double im; //imaginarna Cast

public Complex (double re, double im) {
this.re = re;

this.im = im;



Zapuzdrenie (encapsulacia)

Getery, setery

// vracaju realnu resp. imaginarnu cast’
public double getRe() { return re; }
public double getIm() { return im; }

// nastavuju redlnu resp. imaginarnu cast’
public void setRe() { '}
public void setIm() { }



Zapuzdrenie (encapsulacia)

public String toString() { //vratiretazecovu reprezentaciu
dotknutého objektu triedy Complex

if (im == 0) return re + "";
if (re == 0) return im + "1i";
if (im < 0) return re + " - " 4+ (-im) + "i";
return re + " + " 4+ im + "i";

}

public double abs /() { return Math.hypot(re, im); }
/Ivelkost’
public double phase() { return Math.atanZ(im, re); }

// medzi -pi a pi, uhol



* Zapuzdrenie (encapsulacia)
I

public Complex plus (Complex b) { // vrati novy
objekt triedy Complex, ktorého hodnota je (this +
b)
Complex a = this; // referencia

na aktualny objekt
double real = a.re + b.re;
double imag = a.im + b.im;

return new Complex (real, 1mag);



* Zapuzdrenie (encapsulacia)
I

public Complex minus (Complex b) { // vrati novy
objekt triedy Complex, ktorého hodnota je (this -

b)
Complex a = this;
double real = a.re - b.re;
double imag = a.im - b.im;

return new Complex (real, 1mag);



* Zapuzdrenie (encapsulacia)

public Complex times (Complex b) {

Complex a = this;
double real = a.re * b.re - a.im * b.im;
double imag = a.re * b.im + a.im * b.re;

return new Complex(real, 1mag);



* Zapuzdrenie (encapsulacia)
I

public static Complex plus (Complex a, Complex b) {
double real = a.re + b.re;
double imag = a.im + b.im;

System.out.println ("bola volana metoda
static plus");

Complex sum = new Complex(real, 1mag):;

return sum;



Zapuzdrenie (encapsulacia)

public static void main (String[] args) {
Complex a = new Complex (4.0, 7.0);
Complex b = new Complex (-2.0, 5.0);

System.out.println("a =" 4+ a);
System.out.println ("b =" 4+ Db);
System.out.println ("Re (a) =" 4+ a.re())
System.out.println("Im(a) =" + a.im());
System.out.println("b + a = " +

b.plus(a));

System.out.println("a - b =" 4+
a.minus (b)) ;

System.out.println("a * b = " 4
a.times (b)) ;

System.out.println("b * a = " +

b.times (a)) ;
System.out.println (" |a| = " 4+ a.abs());



* Zapuzdrenie (encapsulacia)
I

Vysledok:
a = 4.0 + 7.01
b = -2.0 + 5.01
Re (a) = 4.0
Im(a) = 7.0
b + a = 2.0 + 12.01
a — b = 6.0 + 2.01
a * b = -43.0 + 6.01
b * a = -43.0 + 6.01
|

a | = 8.00225774829855



q Pret'azovanie metod
I

o Podobné ako v pripade pret'azenych konstruktorov...

o Pret'azena metoda/konstruktor sa musi dat’ identifikovat’ (letmym
pohl'adom do programu) inym poctom resp. typom argumentov

o ... metody triedy String Java 8 API




Pret'azovanie metod

public int zakric() {
System.out.printin("");
return 0;

}

public int zakric(String s) {
System.out.printin(s);
return 0;

}

public int zakric(String s, int i) {
int j;

for (j = 1;j <i; j++)
System.out.printin(s);
return 0;

}

public int zakric(String s, double i) {
int j;

for (j = 1;j <i; j++)
System.out.printin(s);
return O;

}



q Pret'azovanie metod

Pret'azenie zmenou pocCtu argumentov

Pret'azenie zmenou typu argumentov

Pret'azenie zmenou usporiadania argumentov

Pret'azenie kombinaciou zmeny poctu a typu argumentov

NESTACI len zmena typu navratovej hodnoty, ani zmena z
prazdneho datového typu void na 'ubovolny



q Pret'azovanie metod
I

o Pret'azenie zmenou poctu argumentov

o Pretazenie zmenou typu argumentov

o Pret'azenie zmenou usporiadania argumentov

o Pret'azenie kombinaciou zmeny poctu a typu argumentov

o NESTACI len zmena typu navratovej hodnoty, ani zmena z
prazdneho datového typu void na 'ubovolny




q Pretypovanie, konverzie

|
o Konvencia: (novy typ)povodny typ

o rozsirujuce konverzie:
byte->short->int->long->float->double

o zuzujuce konverzie:
double->float->long->1int->short->byte

@ char ¢ = "R’;
o int j = (int) c; // rozsirujuca konverzia
o char ch = (char)j; // zuzujuca konverzia



PretecCenie

public class Hlavna {

public static void main (String[] args) {
short s = 250;
for(int 1i=0;1i<10;1++) {
S++,;

System.out.println ("short s=" + s + " | byte
s=" + (byte)s);

}

byte b = 122;

for(int 1=0;1<10;i++) {
System.out.println ("byte b=" + b++);

}

b = -122;

for (int i1i=0;1<10;1i++) {
System.out.println ("byte b=" + b--);



q Typ String
I

o java.lang (umiestnenie v default baliku)
public final class String// ide o konstantu
extends Object //rozsiruje triedu Object

o Trieda Object je korenom v hierarchii tried. Kazda trieda ma triedu
Object ako nadtyp. Vsetky objekty implementuju metddy tejto
triedy.



q Typ String
I

String str = "abc";
je ekvivalentné k:
char datal] = {'a', 'b', 'c'};
String str = new String(data);

System.out.println ("abc");
String cde = "cde";
System.out.println ("abc" + cde);
String ¢ = "abc".substring (2, 3);
String d = cde.substring(l, 2);



Nahodny String

|J] SecureAndRandomlyString.java |J] Hlavnajava &3

1 package sk.stuba.fiit.randomString;

2

3= import java.security.SecureRandom;

4 import java.util.Random;

5

& public class Hlavna {

7

8= public static wvoid main(String[] args) {

9 SecureAndRandomlyString rs = new SecurefAndRandomlyString();

11 System.out.println(rs.rnd{new Random(), SecureAndRandomlyString.DATA, 18));
12 System.out.println(rs.rnd{new SecureRandom(), SecureAndRandomlyString.DATA, 18));
13 System.out.println("\uSB66");




__public static veoid main(Stringl[] args) 1
double x = Doubkle.parselDoubleiargs[0U]]);
double v = Double.parseDou (args[1]);

T St 1 Charge cl = new Charge({.51,f.%3, 21.3);
yp rlng Charge cZ = new Charge(.13,Q.%4, 51.59);
Syvostem.ocut.printlnicl);
I Syvstem.ocut.printlnicZ);
double vl = cl.potentiallAt (g, v);
double v2 = cZ.potentialAtik, v);
Syvatem.cut.printlni(vl + v2)
public class Charge { J
private double rx, rv; // position
private double q; // charge
public Charge (double =0, doubkle w0, double gO)
rx = x0;
ry = vy0; ;.
q = qo; Nutné su argumenty

h

puklic double potentialAt (double x, doubkle v) |
double k = 5.95e209;
double dx = x - rx;
double dyv = v - rv;
return k * g / Math.sgrtidx * dx + dyv * dy);

public String to3Stringf() |
return g + " at " + "(" + rx + " "y o+ MMy

r r

b



q Typ String
I

o Konstrukcia na zaklade argumentov prikazového riadku.
o Priklad znazornuje vytvorenie instancie triedy...

o Priklad znazornuje vytvorenie viacerych instancii triedy...
o Java API String




o Typ String

Operation Description Invoking string s Return value
s.length] rehun]cngﬂlﬁfs Hello 5
s.charat(l) return character of s with index 1 Hello &

5. substring (1, 4) return substring from 1 (inclusive) to 4 (exclusive) Hello sll
s.substring (1) return substring starting at index 1 Hella slla
s.toUpperCase() return upper case version of s Hello HELLO
5. toLowerCase () return lower case version of s Hello hello

g.startsilith ("http: ") ggigsshntudﬂlhttp:? http: / fwwmr . cnn. com true

2. endaWith({ ™. com™) ggggsendjﬁﬁh_cgm? http: / fwae . onn. < om true

return index of first occurrence of . javain s (-1 1f no

s.index0Of{".Java™) Hello.jawva.html 5
OCCUITENCeE)
, , return mndex of first oceurence of . 4 mn s, starting at ,
s.index0f(".Jawva", &) . Java » 2 Hella.jawva.html -1
index 6
s.lastIndex0f(". ") return index of last oceurrence of . in s Hello.jawva.html 10
5. trim() return s with leading and trailing whitespace removed " Hello there " | "Hello there"”

s.replacei™, ™, ".") return s with all oceurrences of , replace by . 13,125,555 13.125.555

s.compareToi "aba™) compare s to abe lexicographically "aha" a



q z/do String konverzie
|

o char[] String.toCharArray () [/Converts this stringtoanew
character array

o String String.toLowerCase () [/Converts all of the characters
In this String to lower case using the rules of the default locale

o String String.toUpperCase () [/Converts all of the characters
In this String to upper case using the rules of the default locale

Pretazena metoda valueOf ()
e valueOf (char c¢)

o valueOf (double d)
float f)

int 1)

@ valueOf

e valueOf

(
(
(
(

e valueOf (Object obj)



q z/do String konverzie

I
String -> int
static Integer Integer.valueOf (String s) //Returns an
Integer object holding the value of the specified String
static intparselnt (String s) //Parses the string argument as

a signed decimal integer.

o Java 8 API

Integer 1i;

1 = Integer.valueOf("0123");
System.out.println (++1); //124

1 = Integer.parseInt("0123"); [/124


https://docs.oracle.com/javase/8/docs/api/java/lang/Integer.html

* z/do String konverzie

int -> String

String.valueOf (123);
Integer.toString(123,10);
Integer.toBinaryString (31) //11111
Integer.toOctalString (15) [//17
Integer.toHexString (255) [/ ff



q z/do String konverzie

String -> double
e Double.valueOf ("3.1415")
@ Double.parseDouble("3.1415")

double -> String
@ String.valueOf (Math.PI)
@ Double.toString (Math.PI)

String -> Boolean
@ Boolean.valueOf ("true")
@ Boolean.parseBoolean ("false")

Boolean -> String
e String.valueOf (true)
@ Boolean.toString(false)



Datove typy - sumarizacia

public class

i

clrass

irsfance

wariailes

private double rx, ry;|
private double g;

el |-

donEineiior ==

public |Charge|{|:|uub'le x0, double vO, double g)}
rx =x0; ry = vl; g =qgl; }

public double potentialAt{double x, douwble ¥}

i
double & = B.99EQ%;

double dx = x - [rl; fnstince
double dv = ¥ - ry; —
r return & * g / Math.sgrofde*dz+dy*dy)
iRsanceE 3 II'?
methouls |
. public String toStringi) ¥
f return g+ "t "+ "M+ o+ YT w470
d:;': —=|public static woid main(5tringl] args)
i
double x = Double.parseDoublelargs[0]);
double y = Double.parseDoublelargs[1]);
*f:f |~ Charge ¢l = new Charge{.5Ll, .63, 21.3);
initiulize T~ Charge c2 = |new charge(.13, .94, 81.9); |
’ double vl = cl.potentialAt(x, v¥); "‘-..
double w2 =|. p-:ltent'iaMtl( X, ¥ irmvorke
farifra e ding
Stdfut.prigtini{vlsvZ];
}
} .;-.h'f % .
e Imvake
neme areethiod

Anatomy of a class



q Datove typy - sumarizacia
I

o Destruktory v Jave su implicitné
o Povytvarané objekty v Jave netreba explicitne zrusit’
o Tuto ulohu zabezpecuje garbage collector (smetiar)

public void finalize() { //deStruktor triedy sa vola finalize

System.out.println ("Destruktor") ;



"

o Called by the garbage collector on an object when garbage
collection determines that there are no more references to the
object.

o finalize() is probably not the best method to use in general unless
there's something specific you need it for.



https://stackoverflow.com/questions/2506488/when-is-the-finalize-method-called-in-java

* Alternativne IDE - Blue]
I

BIueJ
lProjekt Opravy Mastroje Zobrazit Pormocnik

[

Mowy projekk...
Otvorit’ projekk... Chrl+0
Znovu otvorit’ »

Nov? projekt

Look in: IIE] Java
Otvorit’ nie-Blue...

Zayriet’ Cerl+w E
-

Projekt Upravy Néstroje Zobrazit Pomocnik

) fei Ctrl+5 -
- My Recent S
Uloraitako... Documents : !
Iport.. —T—
Yobyort subor 38R
Mastavenia stranky.,, Cerl+Shift+P
Tlacits: Chel+P
Koniec Chrl+Q

My Documents

My Computer

- File name: Iprojektll
My Metwork, :
Places Files of type: IAII Files

http://www.bluej.org/




M 000
|

o Aj vy mbzete pomoct’ vylepsit’ tento predmet Studentom pre
nasledujuci akademicky rok. Vase odporucanie, komentar Ci
otazka.
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