Relai,:ia de Mos;»tenire

Dr. Petru Florin Mihancea

Mo§tenirea

... este o relatie intre clase prin care o
clasa (superclasa/ clasa de baza) pune
la dispozitia altor clase (subclase / clase
derivate) structura si comportamentul
definite de ea

in cod Java si in UML

[class Super(Clasa {

class SubClasa eXtendS Supe r.c-l.asa {

}

T T—

SuperClasa

Aten'gie la

SubClasa

capatul sagetii!

Definit,:ie

Programarea orientata pe obiecte

este o metoda de implementare a programelor

in care acestea sunt organizate ca Si

colectii de obiecte ce coopereaza intre ele [...],
fiecare obiect fiind o instangé a unei clase, Si
fiecare clasa fiind membra a unei ierarhii de clase

[clase unite prin relatii de mostenire]




Semantica - doua “arome”

a. Mostenire de clasa / de implementare
b. Mostenire de tip / de interfata
de multe ori acelasi mecanism/constructie de

limbaj (ex. extends intre clase) le furnizeaza pe
amandoua

Mostenirea de
clasa / implementare

Problema

class Clock { [class EnhancedClock {
private int hour, minute, second; private int hour, minute, secon@
public Clock() { public EnhancedClock() { .
hour = minute = second = 0; hour = minute = second @ 0;
} }
public void setTime(int h, int m, int s) { public void setTime(int h, int m, int s) {

hour =(h>=0)&& (h<24)?h:0; hour =(h>=0) && (h<24) ?h:0;

minute € (m > 0) %& (m < 60) ? m :0; minute € (m > 0) %& (m < 60) ? m: 0;

second = (§>=0) && (s < 60) ?s:0; second = (s>=0) && (s <60) ?s:0;
}

public String toString() {
return "Current time " + hour + ™" +
minute + "" + second;

setTime(h,m,s);
millisecond = (ms >= 0) && ( ms < 1000) ? r-

ic void setTime(int h,int m,int s,int ms) { \\

} } ke
} 1,935
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class Enhanced(Cloc

private int millisecond;

public EnhancedClock() {

}

public void setTime(int h, int m, int s, int ms) {

}

public String toString() {

}

Alternativa

millisecond = 0;

setTimeCh, m, s);
millisecond = (ms >= @) & ( ms < 1000) ? ms : 0;

return super.toString() + + millisecond;




class Clock {
private int hour, minute, second;

public Clock() {
hour = minute = second = 0;

public void setTime(int h, int m, int s) {
hour =(h>=0)&& (h<24)?h:0;
minute = (m > 0) && (m < 60) ? m : 0;
second = (s >=0) && (s < 60) ?s:0;

}
public String toString() {
return "Current time " + hour + ™" +
minute + ":" + second;

class EnhancedClock extends Clock {
private int millisecond;
public EnhancedClock() {
millisecond = 0;

public void setTime(int h, int m, int s, int ms) {

setTime(h, m, s);
millisecond = (ms >= 0) && ( ms < 1000) ? ms :0;

}
public String toString() {
return super.toString() + ":" + millisecond;

}
— ——firstClock

N

}
} firstClock
— — -\/ N
class Main { : class Main {
public static void main(String argv[]) { Var ' public static void main(String argv[]) { Var.
Clock firstClock; ° Clock firstClock; N
EnhancedClock secondClock; locale EnhancedClock secondClock; locale
firstClock = new Clock(); pe firstClock = new Clock(); pe
firstClock.setTime(5, 10, 0); stiva _j\ firstClock.setTime(5, 10, 0); stiva _j\
System.out.printin(firstClock); System.out.printin(firstClock);
secondClock secondClock = new EnhancedClock(); secondClock
secondClock.setTime(19, 30, 45);
. secondClock.setTime(0, 0, 0, 900); .
OUTPUT System.out.printin(secondClock); OUTPUT
Current time 5:10:0 ) } Current time 5:10:0
Current time 0:0:0:900

Mostenirea (de clasa)

Un mecanism simplu de reutilizare de cod ?)

Clock

-hour :int
-minute : int

-second : int

+Clock()
+setTime(h:int,m:int,s:int):void
+toString():String

EnhancedClock

-millisecond : int
+EnhancedClock()

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

Specificatori de acces,
constructori, etc. Th contextul
mostenirii




Modificatori/Specificatori de acces

private
respectivul membru al clasei (camp/metoda) poate fi accesat doar in
interiorul clasei

public
respectivul membru al clasei (camp/metoda) poate fi accesat de
oriunde

protected

respectivul membru al clasei (cAamp/metodad) poate fi accesat din
interiorul clasei, din subclasele sale (pe this) sau din acelasi pachet (pe
orice obiect)

Vizibilitatea in UML
- private

+ public

# protected

[class SubClasa extends SuperClasa {
public void metoda(SuperClasa x) {

Exemple

class SuperClasa {
public int super_a;

super_a = 1; //Corect . . b:
super_b = 2; //Eroare de compilare private 1n? super_b;
super.c = 3;  //Corect protected int super_c;
x.super_a = 1; //Corect }

x.super_b = 2; //Eroare de compilare —

x.super_c = 3; //Corect (daca superclasa/subclasa in celasi pachet)

}
}
class Client {
public void metoda() {
Super(Clasa sp = new SuperClasa();
SubClasa sb = new SubClasa();

sp.super_a = 1; //Corect

sp.super_b = 2; //Eroare de compilare

sp.super_c = 3; //Corect (daca superclasa/subclasa in celasi pachet)
sb.super_a = 1; //Corect

sb.super_b = 2; //Eroare de compilare

sp.super_c = 3; //Corect (daca superclasa/subclasa in celasi pachet)

}
}
T —
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prima instructiune dintr-un constructor e fie
apel la alt constructor al aceleiasi clase,
fie apel la un constructor din superclasa directa

[class EnhancedClock extends Clock {

class Clock {

public Clock() {
hour = minute = second = 0;

}

public Enhanced(lgﬁk(3 {
millisecond = 0;

}

Constructori (I1)

?

Daca in superclasa exista un
constructor no-arg
(default sau nu) compilatorul
introduce automat un
apel la acel constructor
ca prima instructiune




class Clock {

public Clock(int h, int m, int s) {
hour = h;
minute
second

m;
S5

Constructori (1)

Daca avem numai
constructori cu argumenete in
clasa de baza, in constructorul

subclaselor trebuie apelat
explicit un constructor din superclasa

class EnhancedClock extends Clock {

public EnhancedClock(int h,
int m, int s, int ms) {
superCh,m,s);
millisecond = ms;

}

[ si dacd singurul rol al
constructorului din subclasa e
acest apel :)

M nu e o raritate ca
argumentele constructorului
subclasei sa fie necesare ca
argumente pt. apelul la
constructorul clasei de baza

7 3

Ordinea init,:ializarllor (aprox)

class A {

protected int z = 1;

}

se repetd ca pt. subclasd

class/ B extenfls A {
priivate int x = z;
public B() {
super();
z =3;
X = 25
H
public void print(Q) {
System.out.println(

"X="+ x + " Y="+y+ " Z="

}

private int y = x;

}

+ 2);

|. apel constructor
2. apel constructor superclasd

* se repetd procedura $i pt. superclasad
3. se realizeazd initializdrile de la
variabilele de stare in ordinea textuald
4. se executd corpul constructorului

Alte elemente importante

O clasa poate extinde direct cel mult o clasa

NU exista mostenire multipla in Java
(intre clase, dupa extends apare o singura clasa)

Clasa Object

Automat superclasa pt. orice clasa care nu

extinde ceva

Implicit, e mostenita (direct ori indirect) de

orice clasa Java
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Redefinirea metodelor

(method overriding)




Redefinirea (overriding)

uneori, implementarea mostenita a unei operatii
nu e adecvata/suficienta pentru o subclasa

intr-o subclasa putem redefini
i (override) o metoda instanta
class Clock { accesibila

public String toString() {
return "Current time " + hour + ™" +
minute + ":" + second;

implementarea mostenita se
poate accesa apeland metoda cu
super in fata

modificatorii de acces pot fi
schimbati dar trebuie sa ofere

cel putin la fel de multa
class EnhancedClock extends Clock {
public String toString() {

vizibilitate iar tipul returnat
poate fi schimbat cu un subtip
and
return super.toString() + ":" + millisecond; ter'\oare, can
} itolele an equals
} in cap! entam iect
imple™ sa OPI®
—— reltt .. din clasa

Putem controla :)

[class Cla.ssName( ESte O eroare de
final public void doSomething() Compilare dacé Cineva

{ ~ e v . o
, incearca sa redefineasca

} metoda

Este o eroare de
compilare daca cineva
¥ extinde clasa ClassName

fi NAal class ClassName {

overriding vs. overloading

class Clock { .
private int hour, minute, second; suprascriere /

public Clock() { hour = minute = second = 0;} redefinire / Overriding

public void setTime(int h,int m,int s) { i .
! hour = (h >=0) && (h <24) 7 h :0; B acela$l nume, aceeasl
| minute = (m >=0) && (m < 60) ? m : 0 3 3
H second = (s >=0) && (s < 60) ?s:0; semnatura

Ppublic String tostring() {

return "Current time " + hour + ":" + minute + "." + second;

} ii)

class EnhancedClock extends Clock {
private int millisecond;
public EnhancedClock() { millisecond = 0;} )
public void setTime(int h, int m, int s, int ms) {
| setTime(h, m, s);
| millisecond = (ms >= 0) && ( ms < 1000) ? ms : 0;

AN

f)

} . .

pUBTic String toStrng() | SUpralncar.care
‘ return super.toString() + ":" + millisecond; (overloadlng)
L acelasi nume,

— semnaruri diferite

Ascunderea nisng Variabilelor
instant,:é




Ascunderea var. instant,:i

intr-o subclasa putem avea variabile instanta cu
acelasi nume ca si alte variabile instanta vizibile
dar declarate in superclase

- — se spune ca declaratia lui x din
class Point { — . A . . .
protected int x = 2; MyPoint ascunde declaratia lui x din Point
}

class MyPoint extends Point X
Important deoarece trebuie

protected double x = 4.7; séa fim atenti la ce accesam :)

ublic void printBoth
P P 04 —

System.out.printin(x + " " + super.x); . 5 .
} \Dm subclasa, folosind
super la accesul

public static void main(String[] args) { variabilei instanta
MyPoint ex = new MyPoint(); ’
ex.printBoth(); k T
System.out.printin(ex.x + " " + ((Point)ex).x); Se poate si asa dar
atentie (s& nu umbam la date

din afara claselor implicate)

Exista si alte “ascunderi”

ascunderea metodelor statice cu alte metode
statice

ascunderea campurilor statice cu alte campuri
statice

.. Vede{;.’l
detal! V= tion
Pin::;ua e specific?
Al
yava

Hiding vs. Overriding in Java

M:;Z:Zs(i:u Metoda instanta| Metoda statica
T superclasa superclasa
semnatura
Metoda instanta| Overriding / Eroare
subclasa Redefinire compilare
Metoda statica Eroare Hiding /
subclasa compilare Ascundere

Cele statice doar
Metodele instanta pot fi ascunse (NU pot fi redefinite §i @mplicit
d defini Y " mecanismele bazate pe overriding NU
oar redefinite !!! merg la metodele statice)

Cand folosim?

Mostenirea de clasa vs. compunerea obiectelor
(compunerea - object composition)




Euristica Importanta a
Programarii Orientate pe Obiecte

Nu folositi mostenirea doar pentru
a reutiliza codul unei superclase

(Nu folositi mostenirea exclusiv ca mostenire de clasa; folositi-o numai
cind e folosita si ca mostenire de tip)

Favorizeaza compunerea
obiectelor in locul
mostenirii de clasa

GOF

Studiu de caz

“Simuleaza” un tablou a carui capacitate se

Vector

poate modifica dupa necesitatile executiei.

+add(o : Object) : boolean
+get(index : int) : Object
+isEmpty() : boolean
+removeElementAt(index:int) : void

f Presupunem ca e deja implementat.

[class Stack extends Vector {
public Object push(Object o) {

this.add(o);
return o;

}

public Object pop() {
Object r = this.get(this.size() - 1);
this.removeElementAt(this.size() - 1);

Stack

+push(o:Object) : Object
+pop() : Object

+peek() : Object
+empty() : boolean

return r;
}
}
T — T
Structura de date LIFO (Last-In-First-Out)
— cu operatiile uzuale
/ push - adaugare in varful stivei
pop - scoaterea elementului din varful stivei.

Presupunem ca trebuie implementata.

Studiu de caz

Vecior class Main {
public static void main(String args[]) {
Stack stk = new Stack();
+add(o : Object) : boolean stk.push(new Integer(5));
+QSTE‘S1"dlEX : it;‘:))o:lzgaajed stk.push(new Integer(10));
::'emose)/é)lémentAt(index:int) : void Object p = stlf.pop();
System.out.printin(p);

stk.add(new Integer(l 1));
Il cu add (?) ce operatie e asta pt. notiunea de stiva ?
stk.removeElementAt(0);
/1 adicd cum (222?) cd intr-o stiva trebuie sd pot
? /I accesa doar ultimul element introdus

.
}

T — T

in obiectul stivd (varful e cea mai din dreapta intrare)

Stack

0
+push(o:Object) : Object [j .. OUTPUT
+pop() : Object . 10
+peek() : Object S
+empty() : boolean ‘N

Studiu de caz

class Main {

Vector

public static void main(String args[]) {

+add(o : Object) : boolean
+get(index : int) : Object
+isEmpty() : boolean
+removeElementAt(index:int) : void

Stack stk = new Stack();

stk.push(new Integer(5));

stk.push(new Integer(10)); .

Object p = stk.pop(): jzeazd
— acter’Z="

y u © aI‘Ot fi folosite

°~J

- n

eratit °arest
otiunea 94 ° " iya oz
nos Pe o __—eae Stiva ?

p v — ) > -
Ir. —wrr (7777) ca intr-o stivd trebuie sa pot
/I accesa doar ultimul element introdus

Stack

+push(o:Object) : Object
+pop() : Object

+peek() : Object
+empty() : boolean

}
}
T — m—
in obiectul stivd (varful e cea mai din dreapta intrare)
0 -
D SR N OUTPUT
10
y




Asta NU e solut,:ia

Vector [class Stack extends Vector {
public Object push(Object o) {
add(o : Object) : boolean this.add(o);
return o;

+get(index : int) : Object
+isEmpty() : boolean
+removeElementAt(index:int) : void public Object pop() {

Object r = this.get(this.size() - 1);
this.removeElementAt(this.size() - 1);
return r;

public void removeElementAt(int index) {

//Overriding
? System.out.println("O stiva nu stie asta!");
}
}
Stack [class Main {
public static void main(String args[]) {
+push(o:Object) : Object Stack stk = new Stack();
+pop() : Object
IZ?HEPKS(): ot? (J)f)Téan stk.removeElementAt(0); /pot apela dar nu va face nimic ?!
}
}
T T— S

Asta NU e solut,:ia

Vector [class Stack extends Vector {
public Object push(Object o) {
add(o : Object) : boolean thisadd(o);
return o;

+get(index : int) : Object
+isEmpty() : boolean

+removeElementAt(index:int) : void public Object pop() {
Object r = this.get(this.size() - 1);

this.removeElementAt(this.size() - 1);
return r;

}

public void removeElementAt(int index) {
//Overriding
System.out.println("O stiva nu stie asta!");

}
}
I— —
Stack [class Main { N un"a N
public statie »-** - e impre azh
+push(o:Object) : Object S . d._/c\asa P ere
+pop() : Object Un obiec™ _ atiile © ~toda
+peek() : Object date‘e st o e’ .. ia . n
+empty() : boolean o ace ate o ¢ c dec! t n
- ut /
} noas"-"a ) cfat piectW
) caini ;
—

Compunerea obiectelor

in esentd, amplasarea de referinte la obiecte ca

variabile instanta intr-o clasa
(inclusiv cand referintele sunt intr-un tablou variabila instanta)

[class Car { [class Engine {

|__private Engine engine; | public void increaseFuelFlow() {
public Car(Engine e) {

engine = ¢; }
}
public void accelerate() { e —
engine.increaseFuelFlow();
b .
} u cao
masin? ar:r este ©
mpunN™"" o has-
c:o\zu:ie de tiP "

Reprezentarea in diagrame UML de clase

[class A {
private B b;

Multiplicitate
arata cate obiecte B are un A

alte variante uzuale
0..1 - zero sau cel mult unul
0..* - zero sau oricat de multe

asociere

agregare: un intreg (A) este compus din parti (B)

>
compozitie (ca notiune UML) : un A are B-uri (pe vecie) numai si numai a lui
(a nu se confunda cu termenul object composition / compunerea)




Reprezentarea in diagrame UML de clase (Il)

Masina 1 Motor

De ce compunerea?

... folosita de exemplu cand dorim ca feature-
ul unei clase sa fie folosit intr-o clasa pe care
o implementam dar NU si in interfata
obiectelor definite de noua clasa

prin urmaTE,
de c©

Stiva corectata ...

class Stack { class Main {
private Vector v = new Vector(); public static void main(String args[]) {
public Object push(Object o) { Stack stk = new Stack();
v.add(o); stk.push(new Integer(5));
return o; stk.push(new Integer(10));
} Object p = stk.pop();
public Object pop() { System.out.printin(p);
Object r = v.get(v.size() - 1);
v.removeElementAt(v.size() - 1); stk.add(new Integer(l 1)); // eroare compilare
return r; stk.removeElementAt(0); // eroare e~~~
} .
s "
} : .Linplus PUT ceva fard
| vectory! cu il stiv
afectd \ rulare
1\ (in

Stack

+push(o:Object) : Object
+pop() : Object +get(index : int) : Object

+peek() : Object +isEmpty() : boolean

+empty() : boolean +removeElementAt(index:int) : void

;Iadd(o : Object) : boolean

(0] StiVé are un vector (numai si numai al ei)

Compunere vs. Mostenire

Compunerea este o relatie has-a
0 masind are un motor
o stiva are un vector in care isi tine elementele
da nastere unei ierarhii de obiecte

Mo§tenirea este o relat,:ie is-a

un EnhancedClock este un fel de Clock

un Triunghi este un fel de FiguraGeometrica
o Pisica este un fel de Felina

da nastere unei ierarhii de clase




B is-a A : B se si comporta ca un A

class Clock { class EnhancedClock extends Clock {
private int hour, minute, second; private int millisecond;
public Clock() { public EnhancedClock() {
hour = minute = second = 0; millisecond = 0;
}

public void setTime(int h, int m, int s) { public void setTime(int h, int m, int s, int ms) {
hour=(h>=0)&& (h<24)?h:0; setTime(h, m, s);
minute = (m > 0) && (m < 60) ? m : 0; millisecond = (ms >= 0) && ( ms < 1000) ? ms : 0;
second = (s >=0) && (s < 60) ?s:0; }

public String toString() {

public String toString() { return super.toString() + ":" + millisecond;
return "Current time " + hour + ™" + }
minute + ":" + second; }
} —

. COMportamental Stie sa:

1) ?§i seteze ora, minutul, secunda

2) se reprezinte ca Sir de caractere

3) isi seteze ora, minutul, secunda, milisecunda

comportamental Stie sa:
1) T§i seteze ora, minutul, secunda
2) se reprezinte ca Sir de caractere

un
. -as cere
gerania 0302 %% 43 un 4 pot face & Y pus CU \
M- 0o i ol mi-all 4% P PO i-am prop 4 o adevarat’
, ¢ n
nanced® ncedCo%" =< normal Invers

B is-a A : B se si comporta ca un A

class Clock { class EnhancedClock extends Clock {
private int hour, minute, second; private int millisecond;
public Clock() { public EnhancedClock() {
hour = minute = second = 0; millise~-- " Q;

n
public void setTime(int h, int m, int s) / ock este U J& hyint m. it 5. int ms) {

hour = (h >= 0) && "

ca i dect
minuce = (m >0) ¢ Se SPUN®. § Clock 199 o ) 2 (ms < 1000) 2 ms 0
- - _al \u al ca
second = (s >= 0) ¢ Sub“p d 43 aici MY n\.l\'\'(\j \'\'\
} - og e f0I0SI2 L 4 yede {
public String toString() { mOS,"emre-a e clasa- Ha‘ ) ang() + " + millisecond;
return "Current tim¢ moste“ e ‘red de P -
minute + "" ’ mosﬁ@““ -

} } R
comportamental Stie sa:

I) isi seteze ora, minutul, secunda
2) se reprezinte ca Sir de caractere
3) isi seteze ora, minutul, secunda, milisecunda

comportamental Stie sd:
1) T$i seteze ora, minutul, secunda
2) se reprezinte ca Sir de caractere

u
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Clock ¥ - cedClock ? dClock 10t ) \vers nu @
nhanc hance=> | ceas pormai- n

Mostenirea de
de tip / interfata si
polimorfismul

(de subtip)

Notiunea de tip

Un tip de date @osiacyy defineste o
multime de valori / ”obiecte” @ustracte)
complet caracterizate de operatiile
disponibile peste ele

Similare sunt si tipurile de date primitive
ne intereseaza cum creem “obiecte” ex. int intr-un
program si care sunt operatiile prin care le putem prelucra




Mostenirea de tip

Se refera la o relatie intre tipuri
in sensul ca ...

.. Un tip (subtip) mosteneste
operatiile unui alt tip (supertip)

Tipuri vs. Clase

Tl interfata obiectului
 Sapondi - reprezinta setul
- seconds : int

+ Clock(h :int, m :int, s : int)
|+ setTime(o :int, m :int, s :int) : void )
'+ toString() : String

de operatii ce se pot efectua
pe un obiect si deci

denota tipul
acelui obiect

Conceptual clasa difera de notiunea de tip
* o clasa reprezinta de fapt implementarea unui tip
* tipul e dat doar de declaratiile operatiilor publice din clasa

... dar des folosite ca sinonime, deoarece o clasa specifica si
operatiile publice, deci si interfata si deci si tipul

extends

Clock
-hour :int
-minute : int ]
-second : int ~ . =
o intre clase exprima Sl
+setTime(h:int,m:int,s:int):void . . J
+oString(:Sting mostenirea tipului
class Main {
public static void main(String argv[]) {
Clock firstClock;
Enh TClock EnhancedClock secondClock;
risecond it nhancect- oc firstClock = new Clock();
+EnhancedC:Iock() //Operatiile supertipului
+setTime(h:int, m:int, s:int, ms:int):void firstClock.setTime(5, 10, 0);
+toString():String System.out.printin(firstClock.toString());
secondClock = new EnhancedClock();
//Operatiile supertipului sunt disponibile si in
i /lEnhancedClock (mostenesc supertipul)
h a'te . secondClock.setTime(19, 30, 45);
po 'mb a"e s System.out.println(fecondCIock.toString());
ate Cco t e /IOperatie specifica subtipului
'n se Ola a . secondClock.setTime(0, 0, 0, 900);
mMane¢; }

Nu folositi mostenirea doar pentru

a reutiliza codul unei superclase. S 5 n e am i nti m ooo

Favorizeaza compunerea obiectelor ’

in locul mostenirii de clasa. classMain{ - — .
— Tipul Stiva nu e caracterizat de
Yootor operatiile tipului Vector, deci nu e

subtip de-al lui Vector !

+add(o : Object) : boolean
+get(index : int) : Object
+isEmpty() : boolean
+removeElementAt(index:int) : void

7s£k.add(new Integer(l 1));
Il cu add (?) ce operatie e asta pt. notiunea de stiva
| stk.removeElementAt(0);

]r// adicd cum (227?) cd intr-o stiva trebuie sd pot

I/ accesa doar ultimul element introdus

}

punand extends am folosi doar o
Stack “aroma” a lui (adica mostenirea de

SPUSH{6:0Bject) OBfect clasa) iar mostenirea de tip nu,

+Pop() : Object incalcand prima euristica :(

+peek() : Object
+empty() : boolean




Clase §i metode abstracte

(ce, de ce si pentru ce?)

Cum “declaram” un tip ?
... fara niciun fel de detaliu de implementare

abstract class ClockType {
public abstract void setTime(int h, int m, int s);

public abstract String toString();

{abstract}
ClockType

+setTime(h:int,m:int,s:int):void
+t08m'n2() :String

numele clasei/metoda se

Metoda instanta abstracta

- NU are corp de instructiuni

- ramane ca o subclasa sa-i dea o
implementare prin overriding

- clasa in care apare trebuie
declarata abstracta

class Main {
public static void main(String argv[]) {
/[Putem declara referinte
ClockType aClock;

/[Este o eroare de compilare dacd incercam
/lsd instantiem o clasa abstracta (ex. mai jos)
aClock = new ClockType(); // oare de ce ?

scrie italic (se adauga {abstract} }

cand sunt scrise de mana)

Cum implementam tipul ?

abstract class ClockType {
public abstract void setTime(int h, int n, int s);
public abstract String toString();

}

T —

chss clock €xtends ClockType ¢
private int hour, minute, second;
public Clock() {
hour = minute = second = 0;

public void setTime(int h, int m, int s) {
hour = (h >= 0) && (h < 24) 2 h : 0;
minute = (m > 0) && (m < 60) ? m :0;
second = (s >=0) && (s < 60) ?s:0;

}
public String toString() {
return "Current time " + hour + "" +
minute + ":" + second;

ClockType

+setTime(h:int,m:int,s:int):void
+toSIn'n2( ):String

Clock

-hour : int

-minute : int

-second : int

+Clock()
+setTime(h:int,m:int,s:int):void
+toString():String

Nota - daca intr-o clasd nu dam
implementare pt. 0 metoda abstracta
dintr-o superclasa, clasa trebuie
declarata abstracta (altfel eroare de
compilare)

Exemplul cu ceasurile ...

ClockType

+setTime(h:int,m:int,s:int):void
+toString():String

Clock

-hour :int

-minute : int

-second : int

+Clock()
+setTime(h:int,m:int,s:int):void
+toString():String

EnhancedClock
-millisecond : int
+EnhancedClock()
+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

Varianta | (insd ...)

Toate clasele de baza
ar trebui sa fie
abstracte

Schimbam putin : toString pune in fata
stringu-ului returnat si felul ceasului
(in general ceva specific felului de ceas)




ClockType
-hour :int
-minute : int
-second : int
+ClockType()

+setTime(h:int,m:int,s:int):void
+toString():String

N

Exemplul cu ceasurile ... (Il)

abstract class ClockType {
private int hour, minute, second;

public ClockType() {
hour = minute = second = 0;

}

public void setTime(int h, int m, int s) {
hour = (h>=0) && (h<24) 2 h:0;
minute = (m >= 0) && (m < 60) 2 m :0;
second = (s >=0) && (s < 60) ?s:0;

Clock
sint

+EnhancedClock()

[
[
L

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+10Sting() - String

}
public String toString() {
return "Current time " + hour + ™"

Varianta 2 (mai bund)

class Clock extends ClockType {

public String toString() {
return "Normal clock - " + super.toString();

}

minute + ":" + second;

}

}
T — —

Obs. - o clasa poate fi declarata

abstracta si daca nu are metode

abstracte (si poate avea campuri,

constructori pt. a-i initializa, etc.).

Prin urmare poate si factoriza codul
comun.

ClockType
-hour :int
-minute : int
-second : int
+ClockType()

+setTime(h:int,m:int,s:int) void
+toString():String

Exemplul cu ceasurile ... (II)

AN

Tock

abstract class ClockType {
private int hour, minute, second;

public ClockType() {
hour = minute = second = 0;

public void setTime(int h, int m, int s) {
hour =(h>=0) && (h<24) ?h:0;
minute = (m >= 0) && (m < 60) 2 m :0;
second = (s >=0) && (s < 60) ?s:0;

Clock

sint

+EnhancedClock()

}
public String toString() {

+1oSting() - String

[
|
L

private int millisecond;
public EnhancedClock() {
millisecond = 0;

setTime(h, m, s);

}
public String toString() {

+ millisecond;

+setTime(h:int, m:int, s:int, ms:int):void

+toString():String

return "Current time " + hour + ™"

Varianta 2 (mai bund)

class EnhancedClock extends ClockType {

public void setTime(int h, int m, int s, int ms) {

millisecond = (ms >= 0) && ( ms < 1000) ? ms : 0;

return "Enhanced clock - " + super.toString() + ™"

minute + ":" + second;

}

}
T — —

Obs. - o clasa poate fi declarata
abstracta si daca nu are metode
abstracte (si poate avea campuri,
constructori pt. a-i initializa, etc.).

Prin urmare poate si factoriza codul

comun.

ClockType
-hour :int
-minute : int
-second : int
+ClockType()
+setTime(h:int,m:int,s:int):void
+oString():String

EnhancedClock

Exemplul cu ceasurile ... (111)

Am mixat in superclasa
abstracta declararea tipului cu
factorizarea implementarii
comune

-millisecond : int

[ Clock

|
[FoString() - String +EnhancedCIock()

+toString():String

+setTime(h:int, m:int, s:int, ms:int):void

Varianta 2 (mai bund)

Daca apar noi implementari ale tipului
ClockType unde le punem in ierarhie ?
ex. SmallClock care codifica ora, minutul si
secunda in octeti separati ai aceluiagi int ?

clasa pur abstracta (contine numai
metode abstracte - ca varianta 1) pt.
specificarea exclusiva a tipului

clasa abstracta

Exemplul cu

ceasurile ... (1V)

ClockType

+setTime(h:int, m:int,s:int):void
+toString():String

ce scoate factor comun
. o lock
Implementarea comuna unor ~hour ~int SmallClock
-minute : int -time : int
SUbCIase .g:ggnz ;Iir:“ +setTime(h:int,m:int,s:int):void
+AbstractClock() +toString():String
+setTime(h:int,m:int,s:int):void
+toString():String
[ Clock | lock DateClock
| [-millisecond : int -data : Date
| [+EnhancedClock() “+DateClock()
s:int):void +setDate(d : Date) : void

+toString() : String

+setTime(h:int, m:int, s:int, m:

+toString() : String

+toString():String

. _ipine?)
te st M2
se Poa 3




5 abstract
Metoda abstracta

« doar declaratia metodei, specificand o operatie a unui tip
- sunt implementate prin overriding in subclase

Clasa abstracta

» NU poate fi instantiata
- pt. a) specificarea tipului + b) reutilizarea de cod comun
- abstracta pura (doar metode abstracte) - a
- campuri comune/implementari comune de metode - a,b
- putem avea si metode abstracte (pe langa concrete) - a,b
- NU fortati “implementari comune” inexistente; lasati metoda
abstrata daca nu exista ceva comun de pus in ea

Daca o superclasa are rolul de a specifica tipul / codul
comun faceti-o abstracta si daca are numai metode concrete
(obiectele ei oricum nu au sens in problema de rezolvat)

Polimorfism. Legare dinamica

(+ de ce avem nevoie sa declaram tipuri)

Efectul mostenirii de tip

Polimorfism

O variabila referinta declarata de un anumit tip
(clasa) poate sa refere obiecte a acelui tip (clase)
si a oricarui alt subtip (subclase) de-al sau

class Main { . (¥
public static void main(String[] args) { Ad Ica eoe
ClockType ct;
AbstractClock ac;

Clock c;
EnhancedClock ec; O variabila referinta declarata de un
¢ = new Clock(); anumit tip (clasd) poate sa refere obiecte a

o = aow BrbancedClockd): acelui tip (clase) si a oricirui alt subtip

ct=¢ (lICorect (subclase) de-al sau
ct = ec; //Corect
ac =¢; [/ICorect
ac = ec; //Corect

et = ac; //Corect ClockType
- p +setTime(h:int,m:int,s:int):void
c=ct; //Eroare compilare +0String():String

ac = ct; //Eroare compilare
¢ = ec; //Eroare compilare
ec = ¢; //Eroare compilare

AbstractClock .
} -hour :int T - SmallClock
} -minute : int -time it

-second : int +setTime(h:int,m:int,s:int):void

— AbstraciCIook() +0String():String

+setTime(h:int,m:int,s:int):void
+0String():String

EnhancedClock

-millisecond : int -data : Date

[ Clock
+toString() : String

+EnhancedClock()
+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+DateClock()

+setDate(d : Date) : void

DateClock
+toString() : String




. C\oc\(9
te
ct: po? 1 sau
Nu sti exao , DateC\OC
Enhanced Sma\\c\oc\( :
//"

[class Ceasornicar {
public void regleaza(ClockType x) {

}
}

T T—

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmaliClock sc = new SmaliClock();
om.regleaza(c);

om.regleaza(ec);

om.regleaza(new DateClock());
om.regleaza(sc);

T ——

intrebare

Spre ce fel/clasa/tip concret
de obiect refera variabila x
cand se executa metoda
regleaza ?

ClockType

+setTime(h:i
+toString|

m:int,s:int).void

AbstractClock
-hour :int
-minute : int

' -second : int

SmallClock

-time : int
“setTime(nantmant,sinbvoid
+0String():String

+AbstractClock()
+setTime(h:int,m:int,s:int):void
+toString():String

[ Clock EnhancedClock DateClock
-millisecond : int -data : Date
+toString() : Strin: +EnhancedClock() +DateClock()
+setTime(h:int, m:int, s:int, ms:int):void +setDate(d : Date) : void
+toString() : String

+|08|nng ():String

. \oc\(’
tefiC
. act: PO2*° 1 clock
Nu st :’c‘\ock sau D2
Enha“ce ,)‘-"/

T ctass CeasornicarMaiSlabut {
public void regleaza(AbstractClock x) {

.
}

T—

vCeasornicarMaiSIabut om = new CeasornicarMaiSlabut();

Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmallClock sc = new SmallClock();
om.regleaza(c);

om.regleaza(ec);

om.regleaza(new DateClock());
om.regleaza(sc); // Eroare compilare

intrebare

Spre ce fel/clasa/tip concret
de obiect refera variabila x
cand se executa metoda

T T——

-hour :int
-minute : int
-second : int

regleaza ?

ClockType

+setTime(h:int,m:int,s:int).void

AbstractClock

+toString().::

SmallClock

ime -int
“setTime(nantmant,sinbvoid
+0String():String

+AbstractClock()

+toString():String

+setTime(h:int,m:int,s:int):void

[ Clock

EnhancedClock

[
+toString() : String

-millisecond : int
+EnhancedClock()

+setTime(h:int, m:int, s:int, ms:int):void

DateClock

-data : Date
+DateClock()
+setDate(d : Date) : void

+toStrlng() : String

+|oStrmg():Strlng

Quizz

Spre ce fel concret de obiecte poate referi o
referinta declarata ca fiind de tip Object ?

[class Ceasornicar {
public void regleaza(ClockType x) {
if(x instanceof AbstractClock) {

if(x instanceof Clock) {
. |

instanceof

Operatorul intoarce true daca variabila refera
un obiect al clasei date ori a unei subclase

} de-a ei
if(x instanceof SmallClock) {
} ClockType
) +setTime(h:
} +toString():String
T T— —
AbstractClock SmaiiCiock
B -time - int
g:z:'nz ir::( +setTime(h:int,m:int,s:int):void
v toString():String
+AbstractClock() (tosting(
+setTime(h:int,m:int,s:int):void
+toString():String
[ Clock lock DateClock
| B _ ill int -data : Date
[+toString() : String +EnhancedClock() +DateClock()

+0String():String

+setTime(h:int, m:int, s:int, ms:int):void

+setDate(d : Date) : void
+oString() : String




class Main {
public static void main(String[] args) {
ClockType ct;
AbstractClock ac;
Clock ¢;
EnhancedClock ec;

ct.setTime(0,0,0); lICorect
ac.setTime(0,0,0); HCorect
c.setTime(0,0,0); /ICorect
ec.setTime(0,0,0); /ICorect
ec.setTime(0,0,0,0); //Corect

ac = new EnhancedClock();
ac.setTime(0,0,0,0); //Eroare compilare
ac.setTime(0,0,0); HCorect

ct = new DateClock();

ct.setTime(0,0,0); /ICorect
ct.setDate(null); //Eroare compilare
DateClock dt = new DateClock();

dt.setDate(null); /ICorect
dt.equals(dt); /lICorect
}
}
T T— —

Invocare corecta

(Ia compilare)

Pe o variabila referinta putem invoca orice
metoda instata declarata in tipul/clasa
referintei sau in unul din
supertipurile/superclasele sale

ClockType

-hour :int AbstractClock SmallClock
-l ’ -time : int

—ze";g‘nz ':T:t +setTime(h:int,m:int,s:int):void
+AbstractCIock() +0String():String

+setTime(h:int,m:int,s:int):void
+oString():String

lock DateClock
-millisecond : int -data : Date

[ Clock
[
[+toString() : String

+EnhancedClock() +DateClock()
+setTime(h:int, m:int, s:int, ms:int):void +setDate(d : Date) : void
+toString():String +toString() : String

class Main {
public static void main(String[] args) {
ClockType ct;
EnhancedClock ec = new EnhancedClock();
ct = ec; //Up Cast
ct.setTime(12,0,0,0); //Eroare compilare
((EnhancedClock)ct).setTime(12,0,0,0);

(Down) Cast

Necesar daca trebuie sa apelam metode
specifice unui subtip dar avem referinte de
un supertip de-al sau

ClockType

+setTime(h:ir
+toStri

o AbstractClock SmaliCiock
. -time : int
,?égztnz':lir:‘ +setTime(h:int,m:int,s:int):void
“+AbstractClock() g():String
+setTime(h:int,m:int,s:int):void
+oString():String
[ Clock Tock DateClock
[ _ i -millisecond : int -data : Date
[+toString() : String +EnhancedClock() +DateClock()

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+setDate(d : Date) : void
+toString() : String

class Ceasornicar {
public void regleaza(ClockType x) {
((EnhancedClock)x).setTime(12,0,0,0);

}
T —

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

(Down) Cast

Necesar daca trebuie sa apelam metode
specifice unui subtip dar avem referinte de
un supertip de-al sau

om.regleaza(c); N\
iont ClockType
T— "
. jav gelock Time(h void
"ot \hance N D) +Sél t):
o thread "ML vard Tgﬁgmsﬂffwé 4 +10String():String
/e qception M ¢ pe €08 1eazal’
E’;ﬁ Clock C“”:eqs(,rmcnr-r“g iquai®)
var3-
at var3-Ce50 i =
Main’
% var3- S
<
- AbsiractGlock SmaliClock
i . -time : int
,;"elzs‘nz'.lmt +setTime(h:int,m:int,s:int):void
+AbstraciClock() +toString():String
+setTime(h:int,m:int,s:int):void
+toString():String
[ Clock lock DateClock
| ‘ _ ill s int -data : Date
[+toString() : String +EnhancedClock() +DateClock()

+setTime(h:int, m:int, s:int, msint):void
+0String():String

+setDate(d : Date) : void
+oString() : String

class Ceasornicar {
public void regleaza(ClockType x) {
if(x instanceof EnhancedClock) {
((EnhancedClock)x).setTime(12,0,0,0);

}
}

T—

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

—

(Down) Cast

Necesar daca trebuie sa apelam metode
specifice unui subtip dar avem referinte de
un supertip de-al sau

om.regleaza(c); .
ClockType
T — Y S
ical
cudat €@ V" diferent
ie i
Des e regia o7 ite O
nu S e fetut Wit blema
n eof ienf-ed' - AbstractClock
nsta b. C -hour :int SmaliClock
veuia -time - int
des :;r:g:tnz..lir::( +setTime(h:int,m:int,s:int):void
~ ~+AbStraciClock() toString():String
+setTime(h:int,m:int,s:int):void
+toString():String
[ Clock lock DateClock
| ill s int ~data : Dat
[+oString() : String +EnhancedC\tl)r::k() +Daa£tleCI:c:()

+setTime(h:int, m:int, s:int, msint):void
+0String():String

+setDate(d : Date) : void
+oString() : String




[class Ceasornicar {
public void regleaza(ClockType x) {

Legarea dinamica

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

x.setTime(12, 0, 0);
}
) are
TTT—
' ?
implementare *
.
tem
. u pw
ilare (statio " P /
/" La comPUE apitil
"]
N
AbstractClock SmaiiCiock
-time : int
:rsr:gg:‘ed..l:':l +setTime(h:int,m:int,s:int):void
AbstraciCIok() +oString():String
+setTime(h:int,m:int,s:int):void
+toString():String
[ Clock lock DateClock
| -millisecond : int -data : Date
[FoString() : String +EnhancedCIock() +DateClock()

+setDate(d : Date) : void
+toString() : String

class Ceasornicar {

public void regleaza(ClockType x) {
x.setTime(12, 0, 0);
}

}

A—

Ceasornicar om = new Ceasornicar();

Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();

SmallClock sc¢ = new SmallClock();
om.regleaza(c);

Legarea dinamica

In cazul metodelor instantd, putand fi
overridden/redef., se stabileste numai la

rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType

+toString():Strin;

AbstractClock
-hour :
-minute : int
-second : int

“setTime(h.int, mint, s:int):void

SmallClock

-time : int

+setTime(h:int,m:int,s:int):void

+AbstractClock()
+setTime(h:int,m:int,s:int):void
+toString():String

toString():String

Clock

Tock

DateClock

-millisecond : int

-data : Date

[
|
[3oString() : String

+EnhancedClock()
+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+DateClock()
+setDate(d : Date) : void
+toString() : String

[class Ceasornicar {
public void regleaza(ClockType x) {
x.setTime(12, 0, 0);

}

T —

[Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();

SmallClock sc = new SmallClock();
om.regleaza(c);
om.regleaza(ec);

Legarea dinamica

in cazul metodelor instanta, putand fi
overridden/redef., se stabileste numai la

rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType
+setTime(h:int,m:int,s:int):void

+toString():String

AbstractClock

-minute : int
-second : int

SmallClock
-time : int

+AbstractClock()
ysetTime(h:int,m:int,s:int):void
+toString():String

+setTime(h:int,m:int,s:int):void

TTT—

+toString():Strin

[ Clock

Tock

DateClock

-millisecond : int

-data : Date

+toString() : String

+EnhancedClock()
+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+DateClock()
+setDate(d : Date) : void

+toString() : String

class Ceasornicar {

public void regleaza(ClockType x) {
x.setTime(12, 0, 0);

}

T—

Ceasornicar om = new Ceasornicar();

Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();

SmallClock sc = new SmallClock();
om.regleaza(c);

om.regleaza(ec);

om.regleaza(new DateClock());

Legarea dinamica

in cazul metodelor instanta, putand fi
overridden/redef., se stabileste numai la

rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

+toString():String

ClockType
+setTime(h:int,m:int,s:int):void

— AbstractClock SmaliCiock

Snt - fime - int
- te :int - -
gy FsetTime(nant, mant,sint)void
+AbstractClock() +oString():Strin
+setTime(h:int,m:int,s:int):void
+toString():String

[ Clock Tock B DateClock

i -millisecond : int -data : Date
-+toString() : String +EnhancedClock() +DateClock()

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+setDate(d : Date) : void

+toString() : String




[class Ceasornicar {
public void regleaza(ClockType x) {
x.setTime(12, 0, 0);
}

}
E—

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmallClock se = new SmallClock();
om.regleaza(c);

om.regleaza(ec);

om.regleaza(new DateClock());
om.regleaza(sc);

TT—

Legarea dinamica

n cazul metodelor instantd, putand fi
overridden/redef., se stabileste numai la
rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType

FsetTime(hant, mant, sy void
+toString():Strin;

AbstractClock SmaiiCiock
-time : int
:rsr:gg:‘ed..l:':l +sefTime(h:int,m:int,sjnt):void
AbstraciCIok() +oString():String
+setTime(h:int,m:int,s:int):void :' .
+toString():String A e -
' -
Ve T
[ Clock lock DateClock
| i -millisecond : int -data : Date
[toString() : Sring +EnhancedClock() +DateClock()

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+setDate(d : Date) : void
+toString() : String

[class Ceasornicar {
public void print(ClockType x) {
System.out.printin(x.toString());
}

}
—

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmallClock sc¢ = new SmallClock();
om.print(c);

Legarea dinamica

In cazul metodelor instantd, putand fi
overridden/redef., se stabileste numai la
rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType
+setTime(h:int,m:int,s:int):void
+oString():String

_ AbstractClock [ SmallClock
“minut -time : int

-second : int

+setTime(h:int,m:int,s:int):void

+AbstractClock()
+setTime(h:int,m:int,s:int):void
+oString():String

t0String():String

EnhancedClock DateClock

I Clock
;; -millisecond : int -data : Date
+oString() : String +EnhancedCIock() +DateClock()

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+setDate(d : Date) : void
+toString() : String

[class Ceasornicar {
public void print(ClockType x) {
System.out.printin(x.toString());

}
—

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmallClock sc = new SmallClock();
om.print(c);

om.print(ec);

Legarea dinamica

in cazul metodelor instanta, putand fi
overridden/redef., se stabileste numai la
rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType

+setTime(h:int,m:int,s:int):void
+toString():Strin

TTT— m—

I AbstractClock . SraliCiook
_minute - i -time - int
,rsr:gs:‘i.l‘% +setTime(h:int,m:nt,s:int):void
+AbSHractCIock() t0String():String
+setTime(h:int,m:int,s:int):void
+0String():String

[ Clock lock DateClock

[ -millisecond - int ~data : Date

[oString() - String +EnfiancedCIock() “DateClock()

L

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+setDate(d : Date) : void
+toString() : String

[class Ceasornicar {
public void print(ClockType x) {
System.out.printin(x.toString());

}
T—

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmallClock sc = new SmallClock();
om.print(c);

om.print(ec);

om.print(new DateClock());

Legarea dinamica

in cazul metodelor instanta, putand fi
overridden/redef., se stabileste numai la
rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType

+setTime(h:int,m:int,s:int):void
0:

T T— —
AbstractClock
“hour Tint . S SmaliClock
-minute : int = - -
»rsr:ggnz :'::“ +setTime(hi ,s:int):void
toString():
+AbstractClock() 9g():
+setTime(h:int,m:int,s:int):void
+oString():String
[ Clock EnhancedClock DateClock
[ -millisecond - int ~data : Date _»
[HoString() : String “+EnhancedClock() “+DateClock()
+setTime(h:int, m:int, s:int, ms:int):void +setDate(d : Date) : void
+toString():String +toString() : String




[class Ceasornicar {
public void print(ClockType x) {
System.out.printin(x.toString());
}

}

T T— I

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmallClock sc = new SmallClock();
om.print(c);

om.print(ec);

om.print(new DateClock());

om.print(sc);

Legarea dinamica

n cazul metodelor instantd, putand fi
overridden/redef., se stabileste numai la
rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType
+setTime(h:int,m:int,s:int):void
+oString():String

[class Ceasornicar {
public void print(ClockType x) {
System.out.printin(x.toString());
}

}

T T— I

Ceasornicar om = new Ceasornicar();
Clock ¢ = new Clock();

EnhancedClock ec = new EnhancedClock();
SmallClock sc¢ = new SmallClock();
om.print(c);

om.print(ec);

om.print(new DateClock());

om.print(sc);

OUTPUT

Normal clock-Current time 0:0:0

Legarea dinamica

In cazul metodelor instantd, putand fi
overridden/redef., se stabileste numai la
rularea programului (deci dinamic) care
implementare se apeleaza functie de felul
concret al obiectului referit la acel
moment de referinta din apel

ClockType
+setTime(h:int,m:int,s:int):void
+oString():String

Enhanced clock-Current time 0:0:0:0

Date clock-Current time 0:0:0 Date ...
Small clock-Current time 0:0:0

AbstractClock
-hour -int . S — SmallClock
-minute : int -time : int

-second : int +setTime(h:int,m:int,s:int):void

t0String():String

T T—

m—

+AbstractClock()
+setTime(h:int,m:int,s:int):void

T — —
I AbstractClock . SraliCiook
inute -time - int

St “setTime(Rantmint,s Vo

+AbstractClock() 10String():String € «

+setTime(h:int,m:int,s:int):void 1

+oString():String ' -
. .-
e
Ve

[ Clock lock DateClock
_ -millisecond : int -data : Date
+oString() : String +EnhancedCIock() “+DateClock()

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+setDate(d : Date) : void
+toString() : String

+0String():String

[ Clock EnhancedClock DateClock
-millisecond : int -data : Date

+toString() : String

+EnhancedClock()
+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+DateClock()
+setDate(d : Date) : void
+toString() : String

Atent,:ie

Se aplica daca e vorba de

overriding

NU se aplica atunci cand e vorba de

hiding

deci niciodata la apeluri de metode statice
deci niciodata la accesarea de campuri

Cat apare pe ecran ?

class A {
protected int x = 0;
public A() {
x = doSomething();

public int doSomething() {
return 10;

}
public String toString() {
return ™" + x;

public static void main(String argv[]) {
System.out.printin(new B());
System.out.printin(new A());

}

class B extends A {
public int doSomething() {
return 20;

Quizz

... dar aici ?

class C {
protected inty = 0;
public C() {
y = doSomethingElse();

public static int doSomethingElse() {
return 10;

}
public String toString() {
return ™ +y;

public static void main(String argv[]) {
System.out.printin(new D());
System.out.printin(new C());

}

class D extends C {
public static int doSomethingElse() {
return 20;
}

}
T —




De ce toate astea?

sau cum sa fim Harry Potter cand organizam programe 0O :)

Programele evolueaza

Programele trebuie adaptate in mod
continuu la noi cerinte, altfel devin
progresiv tot mai nesatisfacatoare

Principiul Open-Closed

Entitatile software (ex. clase, methode)
sa fie deschise la extensii dar inchise la
modificari

deschise la extensii

sa putem extinde (refolosi) functionalitatea lor
inchise la modificari

sa le putem extinde dar fara sa le modificam codul

da, sigur ...

class Painter {
public void drawAll(Object([] figs) {
for(Object aFig : figs) {
if(aFig instanceof Circle) {
((Circle)aFig).drawCircle();
}else {
((Square)aFig).drawSquare();

Exemplul 1|

Un program ce lucreaza cu
figuri geometrice

Circle

Square

+drawCircle() : void :draquuare() : void

Dupa un timp vrem sa extindem programul
cu triunghiuri




Exemplul |

class Painter { Un program ce lucreaza cu
public void drawAll(Object[] figs) { fi . tri
for(Object aFig : figs) { Iguri geometrice
if(aFig instanceof Circle) {
((Circle)aFig).drawCircle();
} else {
((Square)aFig).drawSquare();

}
}
} utie -
— ecuy
re de ion ‘.'-‘-
EreCastExSeP oDl juta
comp’l\ato"“ Circle Square Triangle
:-.drawCircIe() : void :--draquuare() : void ;HrawTriangle() : void
v o o Dupa un timp vrem sa extindem programul
I.Adaugam clasa corespunzadtoare cu triunghiuri

2. Peste tot unde am facut distinctie intre Lot
. . . . [T L _ancipiyV g
diverse feluri de figuri, mai adaugam 4 respectd P;:-‘;':rcod“‘
probabil un if-instanceof-else Paf“;ib:ie sa-i modit!
ca

Dr. Petru Florin Mihanc

Exemplul |

Un program ce lucreaza cu
figuri geometrice

class Painter {
public void drawAll(Obiject([] figs) {
for(Object aFig : figs) {

if(aFig instanceof Circle) {
((Circle)aFig).drawCircle();

} else if(aFig instanceof Square) {
((Square)aFig).drawSquare();

} else {
((Triangle)aFig).drawTriangle();

}
}
}
T — —
Circle Square Triangle
:-IdrawCircIe() : void ;draquuare() : void ;arawTriangle() : void

o o o Dupa un timp vrem sa extindem programul

I.Adaugam clasa corespunzadtoare cu triunghiuri

2. Peste tot unde am facut distinctie intre Lot
. . . . [P L _ancipiy g
diverse feluri de figuri, mai adaugam 4 respect? \?i‘f:__‘;:?codu\
probabil un if-instanceof-else "af“:zb:ie sa-i mod™
ca i

Dr. Petru Florin Mihans

Exemplul |

Un program ce lucreaza cu
figuri geometrice

[class Painter {
public void drawAll(Figure[] figs) {
for(Figure aFig : figs) {

aFig.draw(); Figure
} +draw() : void
}
}
T —
Circle Square
:—;:Iraw() : void :draw() : void

Dupa un timp vrem sa extindem programul
cu triunghiuri

Exemplul 1|

Un program ce lucreaza cu
figuri geometrice

[class Painter {
public void drawAll(Figure[] figs) {
for(Figure aFig : figs) {

aFig.draw(); Figure
} +draw() : void
: }
T — ae n
juris 4
3 corect $1 & :g: \eazd
a
2 e
D::e \ lega¥ toar
g tarea =" W / Circle Square Triangle
mpleme™ - ratiel 7% E .
op P s +draw/() : void +draw() : void +draw() : void

Dupa un timp vrem sa extindem programul

v v v cu triunghiuri
|.Adaugam subclasa corespunzatoare

Si ... gata!




class Ceasornicar {
public void regleaza(Object x) {
if(x instanceof Clock) {
((Clock) x).setTime(12,0, 0);
} else if (x instanceof EnhancedClock) {
((EnhancedClock) x).setTime(12,0, 0);

Exemplul 2

Ceasurile si ceasornicarul ...

T — —
Clock lock
“hour int -hour :int
-minute : int -minute : int
-second : int -second : int
+Clock() il sint
+setTime(h:int,m:int,s:int):void |[ +EnhancedClock()
-+oString():String +setTime(h:int,m:int,s:int):void
+setTime(h:int, m:int, s:int, ms:int):void

+toString():String

class Ceasornicar {

public void regleaza(Object x) {
if(x instanceof Clock) {
((Clock) x).setTime(12,0,0);
} else if (x instanceof EnhancedClock) {
((EnhancedClock) x).setTime(12, 0, 0);
} else if (x instanceof DateClock) {
((DateClock) x).setTime(12, 0, 0);

Exemplul 2

Ceasurile si ceasornicarul ...

T — T
Clock lock DateClock
“hour  int -hour :int -hour - int
-minute : int -minute : int -minute : int
-second : int -second : int -second : int
i sint -data : Date

+oString():String

+Clock()
+setTime(h:int,m:int,stint):void |[+EnhancedClock()

+setTime(h:int,m:int,stint):void

+setTime(h:int, miint, s:int, ms:int):void || +setDate(d : Date) : void

+toString():String

+DateCIock()

+setTime(h:int,m:int,s:int):void

+toString() : String

class Ceasornicar {
public void regleaza(Object x) {

if(x instanceof Clock) {
((Clock) x).setTime(12,0, 0);

} else if (x instanceof EnhancedClock) {
((EnhancedClock) x).setTime(12, 0, 0);

} else if (x instanceof DateClock) {
((DateClock) x).setTime(12, 0, 0);

} else if (x instanceof SmallClock) {
((SmallClock) x).setTime(12,0,0);

Exemplul 2

Ceasurile si ceasornicarul ...

T — —
Clock lock DateClock SmallClock
-hour :int “hour - int “hour - int -time : int
-minute : int -minute : int -minute : int
-second : int -second : int -second : int
FCIlock() I s -data : Date
+setTime(hint,mint,sint):void |[+EnhancedClock() +DateClock() 3
+oString():String +setTime(h:int,mint,scint):void +seiTim-=" eSPecta
+setTime(h:int, m:int, s:int, ms:inf\~-—" cal " s"a i
+0String():String i o
s — ceasoﬂ'\‘ < ul u\tﬁ
pr'ln‘-"P‘u ,P |+ m
modificat de cod
duphic

class Ceasornicar {
public void regleaza(ClockType x) {
x.setTime(12,0,0);
}
}

T T—

Exemplul 2

Ceasurile si ceasornicarul ...

ClockType

FsetTime(hant, mnt,snt) -void
+toString():String

-hour :int

-minute : int
-second : int
+ADSaciCIock()

+toString():String

AbstractClock

+setTime(h:int,m:int,s:int):void

[ Clock ]

EnhancedClock

[FloSting) St |

-millisecond : int
+EnhancedClock()

+|oSmng():S|ring

+setTime(h:int, m:int, s:int,

ms:int):void




Exemplul 2

class Ceasornicar {
public void regleaza(ClockType x) {

x.setTime(12,0,0);
}

Exemplul 2

Ceasurile si ceasornicarul ...

ClockType

setTime(hint, miintsinvoid
+0String():String

AbsiraciClock

-hour :int

-minute : int
-second : int

+AbstractClock()
+setTime(h:int,m:int,s:int):void

+0String():String

[

class Ceasornicar {

public void regleaza(ClockType x) {
x.setTime(12,0,0);

Ceasurile si ceasornicarul ...

}
}
ra \a
. S a
aza orice €2 ol lega’®
Regle pes in g¢ Pe\a\'ea
ul Clo Y uce \ Y oare @ ClockType
£ip! 3 va co €O FsetTime(hant, maint,s:int)-void
d'll‘\a ti i nt,'\“t +oString():String
ple T
at
ope
AbsiraciClock
] T SmallClock
il hour it S
A pr\“c‘P‘u .;:23:‘%';‘::‘ +‘sr2(eT\r:;(h:\n(,m:inl,s:im):vo\d
\} reSPec S AbstraciCIock() +oString():String
r“"cal"“ +setTime(hint,mint,s:nt):void
ceaso +oString():String
Clock ] lock DateClock
| B it ~Gata Date
+EnhancedClock() +DateClock()
+setTime(h:int, mint, s:int, msint):void +setDate(d : Date) : void
+oString() : String

[
[
+1oString() - String

Clock lock DateClock
[ 1 i s int -data : Date
HOS‘""gO : S'""g +EnhancedClock() +DateClock()
+setTime(h:int, m:int, s:int, ms:int):void +setDate(d : Date) : void
+oString():String +oString() : String +oString():String

tabloul urmator ?

Spre ce fel de obiecte poate referii o intrare din

ClockType[] t = new ClockType[10];

... dar tabloul urmator ?
ClockType[] t = new Clock[10];

Quizz

det
1. Of\CeNo: ob'\ecf-et o dar \
2. N¢ en aca
\a compil? xecuti® d
\are ero fel)

Alta varianta pt. declarare si
implementare de tipuri




Cum “declaram” un tip ?
... fara niciun fel de detaliu de implementare

abstract class ClockType {

public abstract vid setTime(int h, int m, int s);

public abstract String toString();

Inte t’face ClockType {
public void setTime(int h, int m, int s);
public String toString();

}

T T——

.. alta varianta

<<interface>>
ClockType
+setTime(h :int, m :int, s : int) : void
+toString() : String

Automat - fie ca le declaram explicit asa, fie ¢ nu
toate metodele sunt abstracte

toate metodele sunt publice

time = time & 0x0000FFFF; time = time | (h << 16);

}
if(m >= 0 && m < 60) {
time = time & 0x00FFOOFF; time = time | (m << 8);

}
if(s >= 0 && s < 60) {

time = time & 0x00FFFFOOQ; time = time | s;
}

}
public String toString() {
return "SmallClock - " + ((time & 0x00FF0000) >> |6) + ™"
+ ((time &0x0000FF00) >> 8) + ":"
+ (time & 0x000000FF);

-time : int
+setTime(h:int,m:int,s:int):void
+toString():String

. \
irea tipul¥
. enire2 =¥ 2o
ota st MO ¥ ne mire ca

Del‘\ u ’ebu"e sa ete'\ va

. . k] - H
ded " . e tipw! “:_ a oricarel
75 ace?

c = ec; //Eroare compilare
ec =¢; //Eroare compilare

}
W— — orice camp este public static final
nu pot fi instantiate
Seamana foarte mult cu o
nceptu! 4¢ < - cfel, ero?”
rosim €O Lo clasa pur astracta wacercam ab
sau fOl0 0 adin)a cainc ilare
- terfat D compiie™™
° [class Main { °
implements public satic void main(Sein(] ars) Ceasurile
ClockType ct;

[ AbstractClock ac; \

. - Clock ¢; . icd,
Inte rface CIOCkTYPe { <<C;::§:Ta‘;:: > EnhancedClock ec; om \egal" “‘:“:cast'

public void setTime(int h, int m, int s); +setTime(h : int, m : int, s : int) : void ¢ = new Clock(); Po\'\m°rﬂs ,e\ur'\\ol‘, d ‘unea

public String toString(); +toString() : String ec = new EnhancedClock(); yerificad Pe\ can vers! )
7 foars
} | ct=¢ /ICorect ul s nceﬂoa
T — | ct = ec; //Corect e
H ac=¢; ICore¢ | @@~ @
[ . | ac = ec; //Corect
class SmaliClock IMP|EMENLS ClockType { | ct=ac: /iCorect e
private int time; : e
publilc void setTime(int h, int m, int s) { : c=ct; //Eroare compilare +setTime(hint,mint,sin:void I
ifth>=0&&h<24){ SmaII.CIock ac = ct; //Eroare compilare +toString():String

R W

} -hour :int
} -minute : int
-second : int

lock -
SmaliClock
-time : int

+setTime(h:int,m:int,s:int):void

TTTT— W | +AbstractClock()

+setTime(h:int,m:i

+toString():String

+toString():String

int,s:int):void

-data : Date

[ Clock EnhancedClock DateClock
{ -millisecond : int

+toString() : String +EnhancedClock()

+toString():String

+setTime(h:int, m:int, s:int, ms:int):void

+DateClock()
+setDate(d : Date) : void
+toString() : String




[class Main { .
public static void main(String[] args) { C I
ClockType ct; eas u rl e
AbstractClock ac; -
Clock c; i ca.
EnhancedClock ec; na\‘““ 4
: gare cast-
orfis 1or- W
ctsetTime(0,0,0);  //Corect polin a uriloYs ¢siuned
ac.se;_Timt(a(()Oéoé())); ////%orect v erificare \ cain \‘l’e %
c.setTime(0,0,0); orect ioal
uls riod
ec.setTime(0,0,0); /ICorect ante
ec.setTime(0,0,0,0); //Corect
ac = new EnhancedClock(); h
ac.setTime(0,0,0,0); //Eroare compilare g e e
ac.setTime(0,0,0); /ICorect ClockType
ct = new DateCIOCk(); +setTime(h:int,m:int,s:int):void
ct.setTime(0,0,0); /ICorect +toString():String I
ct.setDate(null); //Eroare compilare N VL
DateClock dt = new DateClock(); .
dt.setDate(null); /ICorect L .
dt.equals(dt); /lICorect I AbstractClock i ~ SmallCiock
our - nt -time - int
) :g‘;gg:?d ',I:::t +Isr:$'l'|nl1ne(h:in|,m:in(,s:in():void
+Abstrad0lock() +toString():String
T T— W | +setTime(h:int,m:int,s:int):void
+toString():String

[ Clock

EnhancedClock

DateClock

-millisecond : int

[
+toString() : Strin:

+EnhancedClock()
+setTime(h:int, m:int, s:int, ms:int):void

-data : Date
+DateClock()
+setDate(d : Date) : void

[class Ceasornicar {
public void regleaza(ClockType x) {

Ceasurile

x.setTime(12, 0, 0); -
}} namica
- opfi g2 wncast”
— polime riloh | siunea
Ceasornicar om = new Ceasornicar(); yerificad \cal Y, /
Clock ¢ = new Clock(); ul s an‘-_erioar
EnhancedClock ec = new EnhancedClock();
SmallClock sc¢ = new SmallClock(); |
om.regleaza(c);
<<interface>>
ClockType
+setTime(h:int,m:int,s:int):void I
+toString():String
TT— —
/N V\\
lock : o
“hour int i : = SmaliClock
" e -time : in
‘\ :rsrggg:‘ed..lir:‘tt +setTime(h:int,m:int,s:int):void
* +AbSTraciCIook() +t0String():String
N . 4 PeetTime(h:int,m:int,s:int):void
. .’ +toString():String
s L .
S .
[ Clock EnhancedClock DateClock
-millisecond : int -data : Date
+toString() : String +EnhancedClock() +DateClock()

+setTime(h:int, m:int, s:int, ms:int):void

+setDate(d : Date) : void

+toString():String +toString() : String +toString():String +toString() : String
T . T °
class Ceasornicar { C I class Ceasornicar { C I
public void regleaza(ClockType x) { eas u rl e public void regleaza(ClockType x) { eas u rl e
x.setTime(12, 0, 0); . x.setTime(12, 0, 0); .
: ! e } \egare namica,
< orfism, 168 wncd < orfisms 1687 wned
— polimorfr wurilor, 40% ea — polimorfr . wurilor, 407 ea
T . gt a = e I . gt a A e!
Ceasornicar om = new Ceasornicar(); veﬂﬂcare fel ca n Y, / Ceasornicar om = new Ceasornicar(); Ver‘ﬂcare fel ca n ! /
Clock ¢ = new Clock(); ul sun nte\’.loara Clock ¢ = new Clock(); ul sun nteﬂoara
EnhancedClock ec = new EnhancedClock(); al EnhancedClock ec = new EnhancedClock(); al
SmallClock sc = new SmallClock(); | SmallClock sc = new SmallClock();
om.regleaza(c); A om.regleaza(c);
om.regleazal(ec); S, om.regleaza(ec): e
ClockType om.regleaza(new DateClock()); ClockType
+setTime(h:int,m:int,s:int):void I +setTime(h:int,m:int,s:int):void I
String(): S String():Stri
e — — igSing) Sy - e — e SISy v
Four AbstractClock i ~SmallClock Four fock i ~SmallClock
" o -time : int L -time : int
:;nelgg::ed ’:I;:t +set’|’|lme(h:im‘,m:int,s:int):void :ggg:‘z ‘:I:':t +set'|'|lme(h:inl‘,m:in!,s:in!):void
+AbstractClock() +toString():String +AbstractClock() +toString():String
FsetTime(h:int,m:int,s:int):void +setTime(h:int,m:int,s:int):void
: +toString():String +toString():String
[ Clock i EnhancedClock DateClock [ Clock i EnhancedClock DateClock
[ -millisecond : int -data : Date | -millisecond : int -data : Date
[ +toString() : String +EnhancedClock() +DateClock() [ +toString() : String +EnhancedClock() +DateClock()

+setTime(h:int, m:int, s:int, ms:int):void
+toString():String

+setDate(d : Date) : void
+toString() : String

+setTime(h:int, m:int, s:int, ms:int):void

+toString():String

+setDate(d : Date) : void
+toString() : String




[class Ceasornicar {
public void regleaza(ClockType x) {

Ceasurile

x.setTime(12, 0, 0); ~
} ica
f 1CAy
} nanm
are -
— / po\im°"‘sm' \i%"\or, wnca:t
) e n psiune
Ceasornicar om = new Ceasornicar(); vel’lﬂcar | ca n ‘,’,e 7/
Clock ¢ = new Clock(); u a\'\'—eﬂoar

EnhancedClock ec = new EnhancedClock();
SmallClock se = new SmallClock();

Ceva problema?

[interface ClockType {

public void setTime(int h, int m, int s);

public String toString();
}

class SomeClock implements ClockType {

Quizz

SomeClock trebuie

sa fie abstracta
(pt. ca nu

implementeaza setTime)

. N . .
om.regleaza(c); private int h,m,s;
°m-reg|em(ec); <<interface>>
om.regleaza(new DateClock()); ClockType public SomeClock(int h, int m, int s) {
om.regleaza(sc); “sefTime(h:int,m:int,s:int):void this.h = h;
+toString():String this.m = m:
— - 3
T— Ry \/\\ this.s =s;
o 2 stractClock i —— SmallCiock public String toString() {
-minute : int timeint____________ return "Some Clock - Current time " +h+"" +m +"" +5;
_second : int +set'|'|_me(h.|nI‘,m.|n(,s.|n().vo|d< N
+AbSUraciCIook() +toString():String 3 )
+setTime(h:int,m:int,s:int):void .
+toString():String 1 . )
' -
Ve -
T— S
[ Clock EnhancedClock DateClock
[ _ _ -millisecond : int -data : Date
+toString() : String +EnhancedClock() +DateClock()
+setTime(h:int, m:int, s:int, ms:int):void +setDate(d : Date) : void
+toString():String +toString() : String
~n ° f . . . I
extends intre interfete chiar si mai multe ...
9 9
<<interface>> <<interface>>
I: RadioType
interface ClockType { Fe ClockTyne _ v | TSPy - void

[interface ClockType {
public void setTime(int h, int m, int s);
public String toString();

}
T T——

interface EnhancedClockType eXtendS ClockType {
public void setTime(int h, int m, int s, int ms);

}
T —

<<interface>>
ClockType

+setTime(h :int, m :int, s :int) : void

+toString() : String

<<interface>>
EnhancedClockType

+setTime(h:int, m:int ,s:int, ms:int):void

public void setTime(int h, int m, int s);
public String toString();
}

T—

[interface RadioType {
public void startPlay();
public void stopPlay();
public void searchNext();

}

TT—

+stopPlay() : void

interface ClockRadioType eXtendS ClockType, RadioType {

public void startAt(int h, int m);

}

TTT—

+toString() : String 0 : void
<<interface>>
ClockRadioType
+startAt(h : int, m :int) : void
\a ﬁP“"“ié
pute inclustVy PUEE
jpurite € tip d
subtipui'® - sub
combind M L rincte)




Atentie la ce putem apela

<<interface>>

<<interface>>

ClockType RadioType

+startPlay() : void
+stopPlay() : void
+searchNext() : void

+setTime(h : int, m :int, s : int) : void
+toString() : String

class Main {

public static veid main(String[] args) {
ClockRadioType rct;
RadioType rt;
ClockType ct;

Persoana om = new Persoana();

om.pornesteRadio(rct);

om.pernesteRadio(rt);

om.pornesteRadio(ct);//Ercare compilare
om.regleazaCeas(rct);

om.regleazaCeas(ct);

om.regleazaCeas(rt);/Eroare compilare
om.pornesteRadioSiRegleazaCeas(rct);
om.pornesteRadioSiRegleazaCeas(ct);//Eroare compilare
om.pornesteRadioSiRegleazaCeas(rt);//Eroare compilare

<<interface>>
ClockRadioType

+startAt(h : int, m :int) : void

class Persoana {
public void pornesteRadio(RadioType x) {
x.startPlay();
x.startAt(13, 0);//Eroare compilare

}

public void regleazaCeas(ClockType x) {
x.setTime(12,0,0);
x.startAt(13, 0);//Eroare compilare

public void pornesteRadioSiRegleazaCeas(
ClockRadioType x) {
x.startPlay();
x.setTime(12,0,0);
x.startAe(13,0);

implements again

class MySimpleRadioClock implements
ClockType, RadioType {
private int hour, minute, second;
public MySimpleRadioClock() {
hour = minute = second = 0;

public void setTime(int h, int m, int s) {
hour =(h>=0) && (h<24) 2 h:0;
minute = (m >=0) && (M < 60) ? m : 0;
second = (s >=0) && (s < 60) ?s:0;

public String toString() {
return "MySimpleRadioClock - Current time " +
hour + ™" + minute + "." + second;
}
public void startPlay() {
System.out.printin("Start");

public void stopPlay() {
System.out.printin("Stop");

}

public void searchNext() {
System.out.printin("Search");

}

}
TT—

<<interface>>
ClockType
FsetTime(h :int, m : int, s : Y) : void
+toString() :

<<interface>>
RadioType
FstartPlay() : void
+stopPlay() : void
+searchNext() : void

MySimpleRadioClock
-hour :int

-minute : int

-second : int
“+MySimpleRadioCIock()
+setTime(h:int,m:int,s:int):void
+toString():String

+startPlay() : void

+stopPlay() : void

+searchNext() : void

. .. dar
ulta dupieaTS
cam existd solutie

implements again

class MySimpleRadioClock extends AbstractClock —
implements RadioType { «c':giwa;:: i
public Strin§ !059‘ ing() { A . . SsetTime(hant mAnts T void
return "MySimpleRadioClock - " + super.toString(); +oString():String
N
public void startPlay() { LT
System.out.printin(“Start"); S fk
stractClocl
-hour :int
public void stopPlay() { “minute it
System.out.printin("Stop"); +AbstractCloch
+setTime(h:int, m:int,s:int):void
) ( +toString():String
public void searchNext()
System.out.printin("Search");
} nes <<interface>>
RadioType
} FstantPlay() : void
+stopPlay() : void amn
T — — +searchNext() : void
N
N MySimpIeRadioCIocl;
oa eX! ind ST T —
P +startPlay() : void
ap enta ma! +stopPlay() : void
F ge“era ’ p\em ) +searchNext() : void

Putem face asta!

class Ceasornicar {
public void regleaza(ClockType x) {
x.setTime(12, 0, 0);
}
}
T —
[Ceasornicar om = new Ceasornicar();
MySimpleRadioClock rc = new MySimpleRadioClock();
om.regleaza(rc);
TT—

evoie
tem
y ident u
S evi© o oClock

<<interface>>
ClockType

+setTime(h:int,mnt,s:nt):void
+toString():String

~
/ (XY
/
AbstractClock
~hour - int
-minute : int
-second : int
+AbstractClock()
+setTime(h:int,m:int,s:int):void
-+oString():String
mmnm
<<interface>>
RadioType
“startPlay() : void

+stopPlay() : void LR}
+searchNext() : void

+10String():String
+startPlay() : void
+stopPlay() : void
+searchNext() : void




De ce o fi ok asta?

De ce o fi ok asta?

[interface ClockType { [interface ClockType {
public void setTime(int h, int m, int s); public void setTime(int h, int m, int s);
public String toString(); public String toString();
} }
T — — <Gartacess T — —r Object <Gartacess
r ClockType _ [ ClockType _
class TestingClock implements ClockType { e class TestingClock implements ClockType { JtoString():String e
private int h, m, s; J private int h, m, s; 2
public void setTime(int h, int m, int s) { / public void setTime(int h, int m, int s) { !
this.h = h; this.h = h;
this.m =m; this.m = m;
thiss =s; ¥ thiss =s; ¥
} TestingClock } TestingClock
-hour :int -hour :int
) -minute : int ) -minute  int
T — — ff;;ﬁf;' E'ck() T — — fTeecs(iir:.dg' Ilro“ck()
+setTime(h:int,m:int s:int):void +setTime(h:int,m:int,s:int):void
a u\'\ei
n ” e\'\tar%
mentare in mentare® n ¢a, imple™ rfata poate
‘mp ing §! st m\P ing 3 st in esent®s tr-0 inte ¥ ye care
Nu existd t. toString > Nu existd ¢. tosStr! etode dif erc\asa P
TestingCIOC Jmpitear? TestingClo° oﬂr\P“eaﬂl / voni 5 cin
totusi ¢ totusi ¢ ve verrld“‘g)
( conSId
o o
Potentiale probleme clase abstracte vs. interfete
[interface A { [interface A {
) public void get(); ) public void get();
interface B { abstract class AbstractA { ) .. . ) . )
public int get(); public int get() {return 0;}  Putem mixa definirea tipului cu factorizarea codului comun
} o . . < < A
- O clasa poate extinde o singura alta clasa (in Java)

interface AB extends A, B {
/[Eroare compilare deoarece metodele
/ldiferd doar prin tipul returnat

}

T — —

class ImplementationA extends AbstractA implements A {
/[Eroare compilare deoarece metodele
Ildifera doar prin tipul returnat

}
T — T
rnat &
o dach BPU TS i e
A f‘e'\ eclarath! d rnat d
u:bt pa tipY P ratie
s cea\a\t: Ading)

pe \3: n a\fje\
put! {o\os‘t‘)
Interfata &
*Nu putem factoriza codul comun diverselor |mplementar|
. dar am putea sa-| factorizam intr-o clasa intermediara ori “laterala”

. O clasa poate implementa mai multe interfete

- O interfata poate extinde mai multe interfete




Poate extinde o interfata o clasa ?

Poate implementa o interfata o clasa ?

Quizz

interface A {

String CONST = "A";
}
interface B {

String CONST = "B";
}

class ClassAB implements A, B {
public String toString() {
return CONST;

5

Quizz
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