
Java e Classi 1

,/�&21&(772�',�&/$66(

8QD�&/$66(�ULXQLVFH�OH�SURSULHWj�GL�
• FRPSRQHQWH�VRIWZDUH� SXz�HVVHUH
GRWDWD�GL�VXRL�SURSUL�GDWL���RSHUD]LRQL

• PRGXOL��ULXQLVFH�GDWL�H�UHODWLYH�RSHUD�
]LRQL��IRUQHQGR�LGRQHL�PHFFDQLVPL�GL
SURWH]LRQH

• WLSL�GL�GDWR�DVWUDWWR� SXz�IXQJHUH�GD
³VWDPSR´�SHU�FUHDUH�QXRYL�RJJHWWL

Java e Classi 2

,/�/,1*8$**,2�-$9$
• Ê�XQ�OLQJXDJJLR�WRWDOPHQWH�D�RJJHWWL��WUDQ�
QH�L�WLSL�SULPLWLYL�GL�EDVH��LQW��IORDW�������
HVLVWRQR�VROR�FODVVL�H�RJJHWWL

• Ê�IRUWHPHQWH�LVSLUDWR�DO�&����PD�ULSURJHW�
WDWR�VHQ]D�LO�UHTXLVLWR�GHOOD�SLHQD�FRPSDWL�
ELOLWj�FRO�&��D�FXL�SHUz�DVVRPLJOLD«�

• 8Q�SURJUDPPD�q�XQ�LQVLHPH�GL�FODVVL
• QRQ�HVLVWRQR�IXQ]LRQL�GHILQLWH��FRPH�LQ�&��D
OLYHOOR�HVWHUQR��Qp�YDULDELOL�JOREDOL�HVWHUQH

• DQFKH�LO�PDLQ�q�GHILQLWR�GHQWUR�D�XQD�FODVVH�
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AMBIENTI DI PROGRAMMAZIONEAMBIENTI DI PROGRAMMAZIONE

È l'insieme dei programmi che consentono la
scrittura, la verifica e l'esecuzione di nuovi
programmi (fasi di sviluppo)

Sviluppo di un programma
• Affinché un programma scritto in un qualsiasi linguaggio

di programmazione sia comprensibile (e quindi
eseguibile) da un calcolatore, occorre tradurlo dal
linguaggio originario al linguaggio della macchina

Questa operazione viene normalmente svolta da
speciali strumenti, detti traduttori
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SVILUPPO DI PROGRAMMISVILUPPO DI PROGRAMMI

'XH�FDWHJRULH�GL�WUDGXWWRUL�

• i &RPSLODWRUL�traducono l’intero programma e
producono il programma in linguaggio macchina

• gli ,QWHUSUHWL traducono ed eseguono
immediatamente RJQL�VLQJROD�LVWUX]LRQH�del
SURJUDPPD�VRUJHQWH

Programma
Sorgente:

PDLQ��^��

Programma
eseguibile:

������������

Esecuzione
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SVILUPPO DI PROGRAMMI (segue)SVILUPPO DI PROGRAMMI (segue)

Quindi:
• nel caso del compilatore, lo schema

precedente viene percorso una volta sola prima
dell’esecuzione

• nel caso dell’ interprete , lo schema viene invece
attraversato tante volte quante sono le
istruzioni che compongono il programma

Programma
Sorgente:

PDLQ��^��

Programma
eseguibile:

������������

Esecuzione
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COMPILATORI E INTERPRETICOMPILATORI E INTERPRETI

•• I  I FRPSLODWRULFRPSLODWRUL traducono automaticamente un traducono automaticamente un
programma dal linguaggio di alto livello a quello macchinaprogramma dal linguaggio di alto livello a quello macchina
(per un determinato elaboratore)(per un determinato elaboratore)

•• Gli  Gli LQWHUSUHWLLQWHUSUHWL sono programmi capaci di eseguire sono programmi capaci di eseguire
direttamente un programma nel linguaggio scelto,direttamente un programma nel linguaggio scelto,
istruzione per istruzioneistruzione per istruzione

•• I programmi compilati sono in generale  I programmi compilati sono in generale più efficientipiù efficienti di di
quelli interpretatiquelli interpretati
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AMBIENTI DI PROGRAMMAZIONEAMBIENTI DI PROGRAMMAZIONE

I° CASO: COMPILAZIONE

• Compilatore: opera la traduzione di un
programma sorgente (scritto in un linguaggio ad
alto livello) in un programma oggetto
direttamente eseguibile dal calcolatore

• Linker: (collegatore) nel caso in cui la
costruzione del programma oggetto richieda
l’unione di più moduli (compilati separatamente),
il linker provvede a collegarli formando un unico
programma eseguibile
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AMBIENTI DI PROGRAMMAZIONEAMBIENTI DI PROGRAMMAZIONE

II° CASO: INTERPRETAZIONE

• Interprete: traduce ed esegue
direttamente ciascuna istruzione del
programma sorgente, istruzione per
istruzione
È generalmente in alternativa al compilatore
(raramente presenti entrambi)

Traduzione ed esecuzione sono
intercalate, e avvengono istruzione per
istruzione
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APPROCCIO MISTOAPPROCCIO MISTO

(',725(',725 ILOHILOH�VRUJHQWH�VRUJHQWH &203,/$725(&203,/$725(

ILOHILOH�RJJHWWR�RJJHWWR

/,1.(5/,1.(5/,%5(5,(/,%5(5,(

ILOH�ILOH�LQWHUPHGLRLQWHUPHGLR%<7(�&2'(%<7(�&2'(

,17(535(7(�-$9$,17(535(7(�-$9$

5,68/7$7,5,68/7$7,

-$9$-$9$

-$9$&-$9$&
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APPROCCIO JAVAAPPROCCIO JAVA

%<7(�&2'(%<7(�&2'(

-$9$-$9$

-$9$&-$9$&SorgenteSorgente

CompilatoreCompilatore
Byte CodeByte Code

Rete o File SystemRete o File System

LoaderLoader

VerificatoreVerificatore

HardwareHardware

InterpreteInterprete

Generatore di Codice - CompilatoreGeneratore di Codice - Compilatore

Byte CodeByte Code
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/,1*8$**,2�2�$5&+,7(7785$"
$�GLIIHUHQ]D�GHO�&����-DYD�YLHQH�IRUQLWR�FRQ
XQD�QRWHYROH�JHUDUFKLD�GL�FODVVL�VWDQGDUG
JLj�SURQWH��FKH�FRSURQR�TXDVL�RJQL�HVLJHQ]D

Ê�XQ
DUFKLWHWWXUD�JLj�SURQWD�SHU�O
XVR�

• $UFKLWHWWXUD�LQGLSHQGHQWH�GDOOD�SLDWWDIRUPD
• 3DFNDJH�JUDILFL��$:7�H�6ZLQJ�
• 3URJUDPPD]LRQH�D�HYHQWL��PROWR�HYROXWD��
• 6XSSRUWR�GL�UHWH��85/��6RFNHW��«
• 6XSSRUWR�SHU�LO�PXOWL�WKUHDGLQJ
• ,QWHUIDFFLDPHQWR�FRQ�GDWDEDVH��-'%&�
• 6XSSRUWR�SHU�OD�VLFXUH]]D��FLIUDWXUD�
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JAVA: L’INIZIO
• 1DVFH�SHU�DSSOLFD]LRQL�³HPEHGGHG´

• 6L�GLIIRQGH�DWWUDYHUVR�LO�FRQFHWWR�GL�DSSOHW
FRPH�SLFFROD��"��DSSOLFD]LRQH�GD�HVHJXLUH
DXWRPDWLFDPHQWH�LQ�XQ�EURZVHU�:HE

• JUDILFD�SRUWDELOH�HG�HVHJXLELOH�RYXQTXH

• PRGHOOR�GL�VLFXUH]]D�³VDQGER[´

• 3Xz�EHQLVVLPR�HVVHUH�XVDWR�FRPH
OLQJXDJJLR�SHU�FRVWUXLUH�DSSOLFD]LRQL

• DQFKH�QRQ�SHU�,QWHUQHW

• DQFKH�QRQ�JUDILFKH
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JAVA: L’EVOLUZIONE

2JJL��PROWR�RULHQWDWR�DO�QHWZRUN�FRPSXWLQJ

• LQWHUD]LRQH�FRQ�RJJHWWL�UHPRWL��50,�

• LQWHUD]LRQH�FRQ�L�GDWD�EDVH��-'%&�

• LQWHURSHUDELOLWj�FRQ�&25%$

• LQWHJUDELOLWj�DWWUDYHUVR�-�((�H�-DYD�%HDQV

• VHUYOHW�FRPH�VFKHPD�IOHVVLELOH�SHU
HVWHQGHUH�XQ�VHUYHU�:HE

«�H�LQROWUH���
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JAVA: NON SOLO RETE

���

• DSSOLFD]LRQL�HPEHGGHG��-DYD&DUG�$3,�

• GLVSRVLWLYL�LQWHJUDWL��-DYD5LQJ�

• LVSLUD]LRQH�SHU�VLVWHPL�RSHUDWLYL��-DYD26�

• FRPSRQHQW�WHFKQRORJ\��-DYD%HDQV�

• ���
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JAVA: “LA SOLUZIONE” ?

• /D�WHFQRORJLD�-DYD�QRQ�q�FHUWR�O¶XQLFD
GLVSRQLELOH

• 1RQ�q�GHWWR�FKH�VLD�VHPSUH�OD�SL��DGDWWD

• 3HUz��SHUPHWWH�GL�RWWHQHUH�XQD�VROX]LRQH
RPRJHQHD�H�XQLIRUPH��SHU�OR�VYLOXSSR�GL
WXWWL�JOL�DVSHWWL�GL�XQ¶DSSOLFD]LRQH
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&/$66,�,1�-$9$

8QD�FODVVH�-DYD�q�XQD�HQWLWj�VLQWDWWLFDPHQWH
VLPLOH�DOOH�VWUXFW

• SHUz��FRQWLHQH�QRQ�VROR�L�GDWL���
• ���PD�DQFKH�OH�IXQ]LRQL�FKH�RSHUDQR�VX
TXHL�GDWL

• H�QH�VSHFLILFD�LO�OLYHOOR�GL�SURWH]LRQH
– SXEEOLFR��YLVLELOH�DQFKH�GDOO¶HVWHUQR
– SULYDWR��YLVLELOH�VROR�HQWUR�OD�FODVVH
– ���
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&/$66,�,1�-$9$
8QD�FODVVH�-DYD�q�XQD�HQWLWj�GRWDWD�GL�XQD
�GRSSLD�QDWXUD��

• q�XQ�FRPSRQHQWH�VRIWZDUH� che in quanto
tale può possedere propri GDWL�e RSHUD]LRQL�
opportunamente SURWHWWL

• PD�FRQWLHQH�DQFKH�OD�GHILQL]LRQH�GL�XQ�WLSR
GL�GDWR�DVWUDWWR� FLRq�XQR�³VWDPSR´�SHU
FUHDUH�QXRYL�RJJHWWL��anch'essi dotati di
idonei PHFFDQLVPL�GL�SURWH]LRQH
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&/$66,�,1�-$9$

• /D�SDUWH�GHOOD�FODVVH�FKH�UHDOL]]D�LO�FRQFHWWR
GL�FRPSRQHQWH�VRIWZDUH�VL�FKLDPD�SDUWH
VWDWLFD
– contiene i dati e le funzioni che sono propri della

classe in quanto componente software autonomo

• /
DOWUD�SDUWH�GHOOD�FODVVH��FKH�FRQWLHQH�OD
GHILQL]LRQH�GL�XQ�WLSR�GL�GDWR�DVWUDWWR��$'7�
��VFKHPD�SHU�RJJHWWL����q�OD�SDUWH�QRQ�VWDWLFD
– contiene i dati e le funzioni che saranno propri degli

oggetti che verranno creati VXFFHVVLYDPHQWH sulla
base di questo "schema"
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,/�&21&(772�',�&/$66(

3DUWH�67$7,&$

'HILQL]LRQH�$'7

8QD�FODVVH�q�XQ�FRPSRQHQWH
VRIWZDUH� SXz�DYHUH�SURSUL�GDWL
�67$7,&,��H�SURSULH�RSHUD]LRQL

�67$7,&+(�

8QD�FODVVH�FRQWLHQH�SHUz
DQFKH�OD�GHILQL]LRQH�GL�XQ�$'7�
XVDELOH�FRPH��VFKHPD� SHU
FUHDUH�SRL�QXRYL�RJJHWWL

�SDUWH�121�VWDWLFD�
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,/�&21&(772�',�&/$66(
• 6H�F
q�VROR�OD�SDUWH�67$7,&$�

– OD�FODVVH�RSHUD�VROR�FRPH�FRPSRQHQWH�VRIWZDUH
– FRQWLHQH�GDWL�H�IXQ]LRQL��FRPH�XQ�PRGXOR
– FRQ�LQ�SL��OD�SRVVLELOLWj�GL�GHILQLUH�O
DSSURSULDWR
OLYHOOR�GL�SURWH]LRQH

– FDVR�WLSLFR��OLEUHULH�GL�IXQ]LRQL

• 6H�F
q�VROR�OD�SDUWH�121�67$7,&$�
– OD�FODVVH�GHILQLVFH�VHPSOLFHPHQWH�XQ�$'7
– VSHFLILFD�OD�VWUXWWXUD�LQWHUQD�GL�XQ�WLSR�GL�GDWR�
FRPH�OH�VWUXFW

– FRQ�LQ�SL��OD�SRVVLELOLWj�GL�VSHFLILFDUH�DQFKH�OH
IXQ]LRQL�FKH�RSHUDQR�VX�WDOL�GDWL
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352*5$00,�,1�-$9$

8Q�SURJUDPPD�-DYD�q�XQ
LQVLHPH�GL�FODVVL�H�RJJHWWL

• /H�FODVVL�VRQR�FRPSR�
QHQWL�VWDWLFL��FKH�HVLVWR�
QR�JLj�DOO
LQL]LR�GHO�SUR�
JUDPPD�
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352*5$00,�,1�-$9$

8Q�SURJUDPPD�-DYD�q�XQ
LQVLHPH�GL�FODVVL�H�RJJHWWL

• /H�FODVVL�VRQR�FRPSR�
QHQWL�VWDWLFL��FKH�HVLVWR�
QR�JLj�DOO
LQL]LR�GHO�SUR�
JUDPPD

• *OL�RJJHWWL�VRQR�LQYHFH
FRPSRQHQWL�GLQDPLFL�
FKH�YHQJRQR�FUHDWL�GLQD�
PLFDPHQWH�DO�PRPHQWR
GHO�ELVRJQR
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,/�3,Ô�6(03/,&(�352*5$00$

• ,O�SL��VHPSOLFH�SURJUDPPD�-DYD�q�GXQTXH
FRVWLWXLWR�GD�XQD�VLQJROD�FODVVH�RSHUDQWH
FRPH�VLQJROR�FRPSRQHQWH�VRIWZDUH

• (VVD�DYUj�TXLQGL�OD�VROD�SDUWH
VWDWLFD

• &RPH�PLQLPR��WDOH�SDUWH�GRYUj
GHILQLUH�XQD�VLQJROD�IXQ]LRQH
�VWDWLFD���LO�PDLQ
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,/�0$,1�,1�-$9$

,O�PDLQ�LQ�-DYD�q�XQD�IXQ]LRQH�SXEEOLFD�FRQ�OD
VHJXHQWH�LQWHUIDFFLD�REEOLJDWRULD�

�SXEOLF�VWDWLF�YRLG
���PDLQ�6WULQJ�DUJV>@�^

������
�`

• Deve essere dichiarato SXEOLF, VWDWLF, YRLG
• Non può avere valore di ritorno (è void)
• Deve sempre prevedere gli argomenti dalla linea di

comando, DQFKH�VH�QRQ�YHQJRQR�XVDWL��sotto forma di
DUUD\�GL�6WULQJ��LO�SULPR�QRQ�q�LO�QRPH�GHO�SURJUDPPD�
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352*5$00,�,1�-$9$

3ULPD�GLIIHUHQ]D�ULVSHWWR�DO�&�
• LO�PDLQ�GHYH�VHPSUH�GLFKLDUDUH�O¶DUUD\�GL�VWULQJKH
DUJV, DQFKH�VH�QRQ�OR�XVD�(ovviamente può anche
non chiamarlo DUJV...)

• LO�PDLQ�QRQ�q�SL��XQD�IXQ]LRQH�D�Vp�VWDQWH:
q�GHILQLWR�GHQWUR�D�XQD�FODVVH�SXEEOLFD��HG
q�D�VXD�YROWD�SXEEOLFR

• ,Q�HIIHWWL��LQ�-DYD�QRQ�HVLVWH�QXOOD�FKH�QRQ�VLD
GHILQLWR�GHQWUR�XQD�TXDOFKH�FODVVH�
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&/$66,�,1�-$9$
&RQYHQ]LRQL�ULVSHWWDWH�GDL�FRPSRQHQWL
HVLVWHQWL�

• LO�QRPH�GL�XQD�FODVVH�KD�VHPSUH�O¶LQL]LDOH
PDLXVFROD��HV��(VHPSLR�
– VH�LO�QRPH�q�FRPSRVWR�GL�SL��SDUROH
FRQFDWHQDWH��RJQXQD�KD�O¶LQL]LDOH�PDLXVFROD
�HV��'LVSRVLWLYR&KH&RQWD�

– QRQ�VL�XVDQR�WUDWWLQL�GL�VRWWROLQHDWXUD

• L�QRPL�GHL�VLQJROL�FDPSL��GDWL�H�IXQ]LRQL�
LQL]LDQR�LQYHFH�SHU�PLQXVFROD

Java e Classi 27

(6(03,2�%$6(
8Q�SURJUDPPD�FRVWLWXLWR�GD�XQD�VLQJROD
FODVVH�(VHPSLR%DVH�FKH�GHILQLVFH�LO�PDLQ

SXEOLF�FODVV�(VHPSLR%DVH�^
SXEOLF�VWDWLF�YRLG�PDLQ�

6WULQJ�DUJV>@��^
�LQW�[� ����\� ���
�LQW�]� �[���\�

� `
`

La classe che contiene il
main dev’essere SXEEOLFD
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(6(03,2��
8Q�SURJUDPPD�FRVWLWXLWR�GD�GXH�FODVVL�
• OD�QRVWUD�(VHPSLR���FKH�GHILQLVFH�LO�PDLQ
• OD�FODVVH�GL�VLVWHPD�6\VWHP

SXEOLF�FODVV�(VHPSLR��^
SXEOLF�VWDWLF�YRLG�PDLQ�

6WULQJ�DUJV>@��^
�6\VWHP�RXW�SULQWOQ��+HOOR����

� `
`

Stampa a video la classi-
ca frase di benvenuto
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(6(03,2��
6WLOH�D�³LQYLR�GL�PHVVDJJL´�
• QRQ�SL��FKLDPDWH�GL�IXQ]LRQL�FRQ�SDUDPHWUL�FKH

UDSSUHVHQWDQR�L�GDWL�VX�FXL�RSHUDUH
(ma che siano quelli lo sa solo l'utente…)...

• ��PD�FRPSRQHQWL�VX�FXL�YHQJRQR�LQYRFDWH
RSHUD]LRQL�D�HVVL�SHUWLQHQWL

1RWD]LRQH�SXQWDWD�

�6\VWHP�RXW�SULQWOQ��+HOOR����

,O�PHVVDJJLR�SULQWOQ�³+HOOR�´��q�LQYLDWR�DOO¶RJJHWWR�RXW
FKH�q�XQ�GDWR��VWDWLFR��SUHVHQWH�QHOOD�FODVVH�6\VWHP
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&/$66,�(�),/(
• ,Q�-DYD�HVLVWH�XQD�EHQ�SUHFLVD�FRUULVSRQ�
GHQ]D�IUD
– QRPH�GL�XQD�FODVVH�SXEEOLFD

– QRPH�GHO�ILOH�LQ�FXL�HVVD�GHY
HVVHUH�GHILQLWD

• 8QD�FODVVH�SXEEOLFD�GHYH�HVVHUH�GHILQLWD
LQ�XQ�ILOH�FRQ�OR�VWHVVR�QRPH�GHOOD�FODVVH
HG�HVWHQVLRQH��MDYD

• (VHPSL
FODVVH�(VHPSLR%DVH�→�ILOH�(VHPSLR%DVH�MDYD
FODVVH�(VHPSLR��→�ILOH�(VHPSLR��MDYD
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&/$66,�(�),/(
• ,Q�-DYD�HVLVWH�XQD�EHQ�SUHFLVD�FRUULVSRQ�
GHQ]D�IUD
– QRPH�GL�XQD�FODVVH�SXEEOLFD

– QRPH�GHO�ILOH�LQ�FXL�HVVD�GHY
HVVHUH�GHILQLWD

• 8QD�FODVVH�SXEEOLFD�GHYH�HVVHUH�GHILQLWD
LQ�XQ�ILOH�FRQ�OR�VWHVVR�QRPH�GHOOD�FODVVH
HG�HVWHQVLRQH��MDYD

• (VHPSL
FODVVH�(VHPSLR%DVH�→�ILOH�(VHPSLR%DVH�MDYD
FODVVH�(VHPSLR��→�ILOH�(VHPSLR��MDYD

(VVHQ]LDOH�

• SRWHU�XVDUH�QRPL�GL�ILOH�OXQJKL

•�ULVSHWWDUH�PDLXVFROH�PLQXVFROH
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,/�-DYD�'HYHORSPHQW�.LW��-'.�

,O�-'.�GHOOD�6XQ�0LFURV\VWHPV�q�O¶LQVLHPH
GL�VWUXPHQWL�GL�VYLOXSSR�FKH�IXQJH�GD�³ULIH�
ULPHQWR�XIILFLDOH´�GHO�OLQJXDJJLR�-DYD

• QRQ�q�XQ�DPELHQWH�JUDILFR�LQWHJUDWR�
q�VROR�XQ�LQVLHPH�GL�VWUXPHQWL�GD�XVDUH
GDOOD�OLQHD�GL�FRPDQGR

• QRQ�q�SDUWLFRODUPHQWH�YHORFH�HG�HIILFLHQWH
�QRQ�VRVWLWXLVFH�VWUXPHQWL�FRPPHUFLDOL�

• SHUz�IXQ]LRQD��q�JUDWXLWR�HG�HVLVWH�SHU�WXWWH
OH�SLDWWDIRUPH�(Win32, Linux, Solaris, Mac..)
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����(�2/75(
(VLVWRQR�PROWL�VWUXPHQWL�WHVL�D�PLJOLRUDUH�LO
-'.��H�R�D�UHQGHUQH�SL��VHPSOLFH�O¶XVR

• HGLWRU�FRQ�³V\QWD[�KLJKOLJKWOLQJ´
– TextTool, WinEdt, JPad, e tanti altri

• DPELHQWL�LQWHJUDWL�IUHHZDUH�FKH��SXU�XVDQ�
GR�³VRWWR´�LO�-'.��QH�FRQVHQWRQR�O¶XVR�LQ
PRGR�LQWHUDWWLYR�H�LQ�DPELHQWH�JUDILFR
– FreeBuilder, Forte, Jasupremo, etc...

• DPELHQWL�LQWHJUDWL�FRPPHUFLDOL��GRWDWL�GL
FRPSLODWRUL�SURSUL�H�GHEXJJHU
– Jbuilder, Codewarrior, VisualAge for Java, ...
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&203,/$=,21(�('�(6(&8=,21(

8VDQGR�LO�-'.�GHOOD�6XQ�

• &RPSLOD]LRQH�
MDYDF�(VHPSLR��MDYD
(produce (VHPSLR��FODVV)

• (VHFX]LRQH�
MDYD�(VHPSLR�

1RQ�HVLVWH�XQD�IDVH�GL�OLQN�HVSOLFLWD�
-DYD�DGRWWD�LO�FROOHJDPHQWR�GLQDPLFR
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&2//(*$0(172�67$7,&2���

1HL�OLQJXDJJL�³FODVVLFL´�

• si compila ogni file sorgente
• VL�FROOHJDQR�L�ILOH�RJJHWWR�FRVu�RWWHQXWL

,Q�TXHVWR�VFKHPD�
• ogni file sorgente GLFKLDUD tutto ciò che usa
• il compilatore ne accetta l’uso “condizionato”
• il linker YHULILFD�OD�SUHVHQ]D�GHOOH�GHILQL]LRQL

risolvendo i ULIHULPHQWL�LQFURFLDWL fra i file
• O¶HVHJXLELOH�q�³DXWRFRQWHQXWR´ (QRQ contie-

ne SL� riferimenti a entità esterne)
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1HL�OLQJXDJJL�³FODVVLFL´�

• si compila ogni file sorgente
• VL�FROOHJDQR�L�ILOH�RJJHWWR�FRVu�RWWHQXWL

,Q�TXHVWR�VFKHPD�
• ogni file sorgente GLFKLDUD tutto ciò che usa
• il compilatore ne accetta l’uso “condizionato”
• il linker YHULILFD�OD�SUHVHQ]D�GHOOH�GHILQL]LRQL

risolvendo i ULIHULPHQWL�LQFURFLDWL fra i file
• O¶HVHJXLELOH�q�³DXWRFRQWHQXWR´ (QRQ contie-

ne SL� riferimenti a entità esterne)

&2//(*$0(172�67$7,&2���

0DVVLPD�HIILFLHQ]D�H�YHORFLWj�
SHUFKp�O¶HVHJXLELOH�q�³JLj�SURQWR´

���PD�VFDUVD�IOHVVLELOLWj��SHUFKp
WXWWR�FLz�FKH�VL�XVD�GHYH�HVVH�
UH�GLFKLDUDWR�D�SULRUL

3RFR�DGDWWR�DG�DPELHQWL�D�HOH�
YDWD�GLQDPLFLWj�FRPH�,QWHUQHW
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���(�&2//(*$0(172�',1$0,&2

,Q�-DYD

• QRQ�HVLVWRQR�GLFKLDUD]LRQL�

• si compila ogni file sorgente, H�VL�HVHJXH�OD
FODVVH�SXEEOLFD�FKH�FRQWLHQH�LO�PDLQ

,Q�TXHVWR�VFKHPD�
• il compilatore accetta l’uso di altre classi per-

ché SXz�YHULILFDUQH�HVLVWHQ]D�H�LQWHUIDFFLD
in quanto VD�GRYH�WURYDUOH�QHO�ILOH�V\VWHP

• OH�FODVVL�XVDWH�YHQJRQR�FDULFDWH�GDOO¶HVH�
FXWRUH�VROR�DO�PRPHQWR�GHOO¶XVR
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(6(&8=,21(�(�3257$%,/,7¬

,Q�-DYD�
• RJQL�FODVVH�q�FRPSLODWD�LQ�XQ�ILOH��FODVV
• LO�IRUPDWR�GHL�ILOH��FODVV��³E\WHFRGH´�
QRQ�q�GLUHWWDPHQWH�HVHJXLELOH��q�XQ
IRUPDWR�SRUWDELOH��LQWHU�SLDWWDIRUPD

• SHU�HVHJXLUOR�RFFRUUH�XQ�LQWHUSUHWH�-DYD
– q�O¶XQLFR�VWUDWR�GLSHQGHQWH�GDOOD�SLDWWDIRUPD

• LQ�TXHVWR�PRGR�VL�RWWLHQH�YHUD�SRUWDELOLWj�
XQ�ILOH��FODVV�FRPSLODWR�VX�XQD�SLDWWDIRU�
PD�SXz�IXQ]LRQDUH�VX�TXDOXQTXH�DOWUD���
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(6(&8=,21(�(�3257$%,/,7¬

,Q�-DYD�
• RJQL�FODVVH�q�FRPSLODWD�LQ�XQ�ILOH��FODVV
• LO�IRUPDWR�GHL�ILOH��FODVV��³E\WHFRGH´�
QRQ�q�GLUHWWDPHQWH�HVHJXLELOH��q�XQ
IRUPDWR�SRUWDELOH��LQWHU�SLDWWDIRUPD

• SHU�HVHJXLUOR�RFFRUUH�XQ�LQWHUSUHWH�-DYD
– q�O¶XQLFR�VWUDWR�GLSHQGHQWH�GDOOD�SLDWWDIRUPD

• LQ�TXHVWR�PRGR�VL�RWWLHQH�YHUD�SRUWDELOLWj�
XQ�ILOH��FODVV�FRPSLODWR�VX�XQD�SLDWWDIRU�
PD�SXz�IXQ]LRQDUH�VX�TXDOXQTXH�DOWUD���

6L�SHUGH�XQ�SR¶�LQ�HIILFLHQ]D��F¶q
GL�PH]]R�XQ�LQWHUSUHWH����

��PD�VL�JXDGDJQD�PROWR�GL�SL��

•�SRVVLELOLWj�GL�VFDULFDUH�HG
���HVHJXLUH�FRGLFH�GDOOD�UHWH

•�LQGLSHQGHQ]D�GDOO¶KDUGZDUH

•�³ZULWH�RQFH��UXQ�HYHU\ZKHUH´
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/$�'2&80(17$=,21(

• Ê�QRWR�FKH�XQ�EXRQ�SURJUDPPD�GRYUHEEH
HVVHUH�EHQ�GRFXPHQWDWR��

• PD�O¶HVSHULHQ]D�LQVHJQD�FKH�TXDVL�PDL�FLz
YLHQH�IDWWR�
– ³QRQ�F¶q�WHPSR´��³FL�VL�SHQVHUj�SRL´���
– ����H�DOOD�ILQH�OD�GRFXPHQWD]LRQH�QRQ�F¶q�

• -DYD�SUHQGH�DWWR�FKH�OD�JHQWH�QRQ�VFULYH
GRFXPHQWD]LRQH���

• ��H�TXLQGL�IRUQLVFH�XQR�VWUXPHQWR�SHU�SUR�
GXUOD�DXWRPDWLFDPHQWH�D�SDUWLUH�GDL�FRP�
PHQWL�VFULWWL�QHO�SURJUDPPD���MDYDGRF
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/¶(6(03,2����&203/(7$72

�

�)LOH�(VHPSLR��MDYD

�$SSOLFD]LRQH�-DYD�GD�OLQHD�GL�FRPDQGR

�6WDPSD�OD�FODVVLFD�IUDVH�GL�EHQYHQXWR
#DXWKRU�(QULFR�'HQWL
#YHUVLRQ������������

�

SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^
�6\VWHP�RXW�SULQWOQ��+HOOR����

�`
`

,QIRUPD]LRQL�GL
GRFXPHQWD]LRQH
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/¶(6(03,2����&203/(7$72

3HU�SURGXUUH�OD�UHODWLYD�GRFXPHQWD]LRQH�
MDYDGRF�(VHPSLR��MDYD

3URGXFH�XQD
VHULH�GL�ILOH
+70/

6L�FRQVXOWL�OD
GRFXPHQWD]LRQH
GL�MDYDGRF�SHU
L�GHWWDJOL�
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TIPI DI DATO PRIMITIVI IN JAVA
• caratteri

– FKDU (2 byte) codifica UNICODE
– coincide con ASCII sui primi 127 caratteri
– e con ANSI / ASCII sui primi 255 caratteri
– costanti char anche in forma 
?X����


• interi (con segno)
– E\WH (1 byte)     -128 ... +127
– VKRUW(2 byte) -32768 ... +32767
– LQW (4 byte) -2.147.483.648  ... 2.147.483.647
– ORQJ (8 byte) -9 1018 ... +9 1018

NB: le costanti long terminano con la lettera L
Java e Classi 44

TIPI DI DATO PRIMITIVI IN JAVA
• reali (IEEE-754)

– IORDW   (4 byte) - 1045   ...  + 1038

(6-7 cifre significative)
– GRXEOH�(8 byte)           - 10328 ...  + 10308

(14-15 cifre significative)

• boolean
– ERROHDQ (1 bit)    IDOVH e WUXH
– tipo autonomo totalmente disaccoppiato dagli

interi: non si convertono boolean in interi e
viceversa, neanche con un cast

– tutte le espressioni relazionali e logiche danno
come risultato un ERROHDQ, non più un LQW!
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81�(6(03,2�&21�75(�&/$66,

• 8Q�SURJUDPPD�VX�WUH�FODVVL��WXWWH�XVDWH�FRPH
FRPSRQHQWL�VRIWZDUH��VROR�SDUWH�VWDWLFD��
– 8QD�FODVVH�(VHPSLR�FRQ�LO�PDLQ
– /H�FODVVL�GL�VLVWHPD�0DWK�H�6\VWHP

• &KL�q�0DWK�"
– 0DWK è, di fatto, la libreria matematica

– FRPSUHQGH�VROR�FRVWDQWL�H�IXQ]LRQL�VWDWLFKH�
• FRVWDQWL���(���3,
• IXQ]LRQL��DEV����DVLQ����DFRV����DWDQ����PLQ����PD[���
H[S����ORJ����SRZ����VLQ����FRV����WDQ�����
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81�(6(03,2�&21�75(�&/$66,
• ,O�QRPH�GL�XQD�FODVVH��0DWK�R�6\VWHP��GHILQLVFH
XQR�VSD]LR�GL�QRPL

• 3HU�XVDUH�XQD�IXQ]LRQH�R�XQD�FRVWDQWH�GHILQLWD
GHQWUR�GL�HVVH�RFFRUUH�VSHFLILFDUQH�LO�QRPH
FRPSOHWR��PHGLDQWH�OD�QRWD]LRQH�SXQWDWD

(VHPSLR�
SXEOLF�FODVV�(VHPSLR0DWK�^

� SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^
�GRXEOH�[� �0DWK�VLQ�0DWK�3,����

� �6\VWHP�RXW�SULQWOQ�[��
� `
`
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81�(6(03,2�&21�75(�&/$66,
• ,O�QRPH�GL�XQD�FODVVH��0DWK�R�6\VWHP��GHILQLVFH
XQR�VSD]LR�GL�QRPL

• 3HU�XVDUH�XQD�IXQ]LRQH�R�XQD�FRVWDQWH�GHILQLWD
GHQWUR�GL�HVVH�RFFRUUH�VSHFLILFDUQH�LO�QRPH
FRPSOHWR��PHGLDQWH�OD�QRWD]LRQH�SXQWDWD

(VHPSLR�
SXEOLF�FODVV�(VHPSLR0DWK�^

� SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^
�GRXEOH�[� �0DWK�VLQ�0DWK�3,����

� �6\VWHP�RXW�SULQWOQ�[��
� `
`

,Q�TXHVWR�PRGR�VL
HYLWDQR�FRQIOLWWL�GL
QRPH��QDPH�FODVK�,QROWUH��q�LPPHGLDWR

ULFRQRVFHUH�FKL�IRUQL�
VFH�XQ�FHUWR�VHUYL]LR
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81$�&/$66(�3(5�,�180(5,�35,0,
• 7XWWL�JOL�HVHPSL�IDWWL�FRQ�RJJHWWL

• 8Q�FRPSRQHQWH�FKH�D�RJQL�LQYRFD]LRQH�UHVWLWXLVFH�LO
VXFFHVVLYR�QXPHUR�GL�XQD�VHTXHQ]D�(es. numeri primi)
– ,Q�&�UHDOL]]DWR�FRQ�XQ�PRGXOR

– 2UD�OR�SRVVLDPR�UHDOL]]DUH�FRQ��OD�SDUWH�VWDWLFD�GL�
XQD�FODVVH

• 3RVVLDPR�DQFKH�JDUDQWLUH�O
LQFDSVXODPHQWR
– ,Q�&�DYHYDPR�XVDWR�XQD�YDULDELOH�VWDWLF��FKH�FRPH
WDOH�q�DXWRPDWLFDPHQWH�SURWHWWD

– 2UD�SRVVLDPR�VSHFLILFDUH�HVSOLFLWDPHQWH�FRVD
GHEED�HVVHUH�SULYDWR�H�FRVD�LQYHFH�SXEEOLFR
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81$�&/$66(�3(5�,�180(5,�35,0,

SXEOLF�FODVV�1XPHUL3ULPL�^
SULYDWH�VWDWLF�LQW�ODVW3ULPH� ���
SULYDWH�VWDWLF�ERROHDQ�LV3ULPH�LQW�S��^

…�OR�VWHVVR�FRGLFH�XVDWR�D�VXR�WHPSR��`
SXEOLF��VWDWLF�LQW�QH[W3ULPH���^

…�OR�VWHVVR�FRGLFH�XVDWR�D�VXR�WHPSR�`
`

• Ê�XQ�SXUR�FRPSRQHQWH�VRIWZDUH��KD�VROR�OD�SDUWH�VWDWLFD�
• Il dato ODVW3ULPH (un intero) e la funzione LV3ULPH sono

SULYDWL e come tali LQYLVLELOH�D�FKLXQTXH�IXRUL�GDOOD�FODVVH
• La funzione QH[W3ULPH�� è invece SXEEOLFD e come tale

XVDELOH�GD�FKLXQTXH� dentro e fuori dalla classe

3URYDUH�D�GHILQLUH�XQ
DOWUD�FODVVH
(VHPSLR3ULPL�FKH�GHILQLVFD�XQ

PDLQ�FKH�XVL�QH[W3ULPH��
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81$�&/$66(�3(5�,�180(5,�35,0,

6HFRQGD�GLIIHUHQ]D�ULVSHWWR�DO�&�

• XQD�IXQ]LRQH�VHQ]D�SDUDPHWUL�YLHQH�GHILQLWD�VHQ]D
OD�SDUROD�FKLDYH�YRLG

– 121�FRVu«
SXEOLF�VWDWLF�LQW�QH[W3ULPH�YRLG��^�«
`

– «�0$�FRVu�
SXEOLF�VWDWLF�LQW�QH[W3ULPH��^�«�`

• la parola-chiave YRLG viene DQFRUD�XVDWD, ma VROR
SHU�LO�WLSR�GL�ULWRUQR�GHOOH�SURFHGXUH
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CLASSI E OGGETTI IN JAVA

Esclusi i tipi primitivi, in Java esistono solo:

• classi
– componenti software che possono avere i loro dati

e le loro funzioni (parte statica)
– ma anche fare da “schema” per costruire oggetti

(parte non-statica)

• oggetti
– entità dinamiche  costruite al momento del bisogno

secondo lo "stampo" fornito dalla parte "Defini-
zione ADT" di una classe

Java e Classi 52

CLASSI COME ADT

8QD�FODVVH�FRQ�VROR�OD�SDUWH�121�67$7,&$�q
XQD�SXUD�GHILQL]LRQH�GL�$'7

• Ê�VLPLOH�D�XQD�VWUXFW���W\SHGHI�GHO�&«
• «�PD�ULXQLVFH�GDWL�H�FRPSRUWDPHQWR��IXQ]LRQL�
LQ�XQ�XQLFR�FRVWUXWWR�OLQJXLVWLFR

• +D�VROR�YDULDELOL�H�IXQ]LRQL�QRQ�VWDWLFKH

• 'HILQLVFH�XQ�WLSR��FKH�SRWUj�HVVHUH�XVDWR�SHU
FUHDUH��LVWDQ]LDUH��RJJHWWL
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(6(03,2��,/�&217$725(
• 4XHVWD�FODVVH�QRQ�FRQWLHQH�GDWL�R�IXQ]LRQL
VXH�SURSULH��VWDWLFKH�

• )RUQLVFH�VROR�OD�GHILQL]LRQH�GL�XQ�$'7 che
potrà essere usata poi per istanziare oggetti

SXEOLF�FODVV�&RXQWHU�^
SULYDWH�LQW�YDO�
SXEOLF�YRLG�UHVHW���^�YDO� ����`
SXEOLF�YRLG�LQF�����^�YDO����`
SXEOLF�LQW�JHW9DOXH���^

�UHWXUQ�YDO�
`

`

'DWL

2SHUD]LRQL
�FRPSRUWDPHQWR�

8
Q
LFR

�FR
VWUX

WWR
OLQ

J
X
LVWLFR

�S
HU�G

DWL
H�R

S
HUD]LR

Q
L
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(6(03,2��/$�&/$66(�&RXQWHU
• 4XHVWD�FODVVH�QRQ�FRQWLHQH�GDWL�R�IXQ]LRQL
VXH�SURSULH��VWDWLFKH�

• )RUQLVFH�VROR�OD�GHILQL]LRQH�GL�XQ�$'7 che
potrà essere usata poi per istanziare oggetti

SXEOLF�FODVV�&RXQWHU�^
SULYDWH�LQW�YDO�
SXEOLF�YRLG�UHVHW���^�YDO� ����`
SXEOLF�YRLG�LQF�����^�YDO����`
SXEOLF�LQW�JHW9DOXH���^

�UHWXUQ�YDO�
`

`

'DWL

2SHUD]LRQL
�FRPSRUWDPHQWR�

8
Q
LFR

�FR
VWUX

WWR
OLQ

J
X
LVWLFR

�S
HU�G

DWL
H�R

S
HUD]LR

Q
L

,O�FDPSR�YDO�q�SULYDWR��SXz�HVVHUH
DFFHGXWR�VROR�GDOOH�RSHUD]LRQL�GH�
ILQLWH�QHOOD�PHGHVLPD�FODVVH��UHVHW�
LQF��JHW9DOXH���H�QHVVXQ�DOWUR�
6L�JDUDQWLVFH�O¶LQFDSVXODPHQWR
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OGGETTI IN JAVA

• Gli OGGETTI sono componenti “dinamici”:
vengono creati “al volo” , al momento
dell’uso, tramite l’operatore  QHZ

• Sono creati a immagine e somiglianza (della
parte non statica) di una classe, che ne descri-
ve le proprietà

• Su di essi è possibile invocare le operazioni
pubbliche previste dalla classe

• Non occorre preoccuparsi della distruzione
degli oggetti: Java ha un garbage collector!

Java e Classi 56

2**(77,�,1�-$9$

8VR��VWLOH�D�³LQYLR�GL�PHVVDJJL´
• QRQ�XQD�IXQ]LRQH�FRQ�O
RJJHWWR�FRPH�SDUDPHWUR«
• «PD�EHQVu�XQ�RJJHWWR�VX�FXL�VL�LQYRFDQR�PHWRGL

$G�HVHPSLR��VH�F�q�XQ�&RXQWHU��XQ�FOLHQWH
SRWUj�VFULYHUH�

F�UHVHW���
F�LQF����F�LQF���
LQW�[� �F�JHW9DOXH���
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&5($=,21(�',�2**(77,

3HU�FUHDUH�XQ�RJJHWWR�

• SULPD�VL�GHILQLVFH�XQ�ULIHULPHQWR��LO�FXL�WLSR
q�LO�QRPH�GHOOD�FODVVH�FKH�ID�GD�PRGHOOR

• SRL�VL�FUHD�GLQDPLFDPHQWH�O
RJJHWWR
WUDPLWH�O
RSHUDWRUH�QHZ��VLPLOH�D�PDOORF�LQ�&�

(VHPSLR�
&RXQWHU�F�� ���GHI�GHO�ULIHULPHQWR

���
F� �QHZ�&RXQWHU��� ���FUHD]LRQH�RJJHWWR

Java e Classi 58

5,)(5,0(17,�$�2**(77,

• /D�IUDVH�� ��&RXQWHU�F�
QRQ�GHILQLVFH�XQD�YDULDELOH�&RXQWHU�
PD�VROR�XQ�ULIHULPHQWR�D�&RXQWHU
�XQD�VSHFLH�GL�SXQWDWRUH�

F
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5,)(5,0(17,�$�2**(77,

• /D�IUDVH�� ��&RXQWHU�F�
QRQ�GHILQLVFH�XQD�YDULDELOH�&RXQWHU�
PD�VROR�XQ�ULIHULPHQWR�D�&RXQWHU

• /¶RJJHWWR�&RXQWHU�YLHQH�SRL�FUHDWR�GLQD�
PLFDPHQWH��TXDQGR�RSSRUWXQR��FRQ�QHZ

F� �QHZ�&RXQWHU���

F
RJJHWWR�&RXQWHU
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5,)(5,0(17,�$�2**(77,

• 8Q�ULIHULPHQWR�q�FRPH�XQ�SXQWDWRUH��PD
YLHQH�GHUHIHUHQ]LDWR�DXWRPDWLFDPHQWH�
VHQ]D�ELVRJQR�GL�
�R�DOWUL�RSHUDWRUL

• /¶RJJHWWR�UHIHUHQ]LDWR�q�TXLQGL�GLUHWWDPHQWH
DFFHVVLELOH�FRQ�OD�QRWD]LRQH�SXQWDWD��VHQ]D
GHUHIHUHQFLQJ�HVSOLFLWR�

�� F�LQF�����[� �F�JHW9DOXH���

• 6L�FRQVHUYD�O¶HVSUHVVLYLWj�GHL�SXQWDWRUL��PD
FRQWUROODQGRQH�H�VHPSOLILFDQGRQH�O¶XVR
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5,)(5,0(17,�YV��3817$725,

$�OLYHOOR�ILVLFR��XQ�ULIHULPHQWR�q�GL�IDWWR�XQ
SXQWDWRUH���

F
RJJHWWR�&RXQWHU

���PD�ULVSHWWR�DG�HVVR�q�XQ
DVWUD]LRQH�GL�SL�
DOWR�OLYHOOR��FKH�ULGXFH�L�SHULFROL�OHJDWL�DOO
DEX�
VR��R�DOO
XVR�HUUDWR��GHL�SXQWDWRUL�H�GHL�UHODWL�
YL�PHFFDQLVPL
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5,)(5,0(17,�YV��3817$725,

3XQWDWRUH��&�
• contiene l'indirizzo di una

qualsiasi variabile (ricavabile
con 	)…

• … H�SHUPHWWH�GL�PDQLSRODUOR�LQ
TXDOVLDVL�PRGR

– incluso spostarsi altrove
(aritmetica dei puntatori)

• richiede GHUHIHUHQFLQJ�HVSOLFLWR
– operatore * (o [ ])
– rischio di errore

• possibile invadere aree non
proprie!

6WUXPHQWR�SRWHQWH�PD�SHULFRORVR

5LIHULPHQWR��-DYD�
• contiene l’indirizzo di un

oggetto…
• … PD�QRQ�FRQVHQWH�GL�YHGHUH

Qp�GL�PDQLSRODUH�WDOH�LQGLUL]]R�

– niente aritmetica dei
puntatori

• ha il GHUHIHUHQFLQJ�DXWRPDWLFR

– niente più operatore * (o [ ])
– niente più rischio di errore

• Impossibile invadere aree non
proprie!

0DQWLHQH�OD�SRWHQ]D�GHL�SXQWDWRUL
GLVFLSOLQDQGRQH�O
XVR
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&5($=,21(�',�2**(77,

3HU�FUHDUH�XQ�RJJHWWR�

• SULPD�VL�GHILQLVFH�XQ�ULIHULPHQWR��LO�FXL�WLSR
q�LO�QRPH�GHOOD�FODVVH�FKH�ID�GD�PRGHOOR

• SRL�VL�FUHD�GLQDPLFDPHQWH�O
RJJHWWR
WUDPLWH�O
RSHUDWRUH�QHZ��VLPLOH�D�PDOORF�

(VHPSLR�
&RXQWHU�F�� ���GHI�GHO�ULIHULPHQWR

���
F� �QHZ�&RXQWHU��� ���FUHD]LRQH�RJJHWWR

/D�IUDVH�&RXQWHU�F�
GHILQLVFH�XQ�ULIHULPHQWR
D�XQ��IXWXUR��RJJHWWR�GL
FODVVH��&RXQWHU

/¶RJJHWWR�GL�WLSR�&RXQWHU�YLHQH
SHUz�FUHDWR�GLQDPLFDPHQWH�VROR
LQ�XQ�VHFRQGR�PRPHQWR��TXDQGR
VHUYH��PHGLDQWH�O¶RSHUDWRUH�QHZ

Java e Classi 64

(6(03,2�&203/(72

3URJUDPPD�IDWWR�GL�GXH�FODVVL�
• XQD�FKH�ID�GD�FRPSRQHQWH�VRIWZDUH��H�KD
FRPH�FRPSLWR�TXHOOR�GL�GHILQLUH�LO�PDLQ
�VROR�SDUWH�VWDWLFD�

• O
DOWUD�LQYHFH�LPSOHPHQWD�LO�WLSR�&RXQWHU
�VROR�SDUWH�QRQ�VWDWLFD�

&ODVVH
(VHPSLR�
�VROR�SDUWH
VWDWLFD�

&ODVVH�&RXQWHU��SXUD
GHILQL]LRQH�GL�$'7��VROR

SDUWH�QRQ�VWDWLFD�
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(6(03,2�&203/(72

$�UXQ�WLPH��QDVFH�XQ�RJJHWWR�

• OR�FUHD��DO�YROR��LO�PDLQ��TXDQGR�YXROH�
WUDPLWH�QHZ���

• ���D�LPPDJLQH�H�VRPLJOLDQ]D�GHOOD�FODVVH
&RXQWHU

&ODVVH
(VHPSLR�
�VROR�SDUWH
VWDWLFD�

&ODVVH�&RXQWHU��SXUD
GHILQL]LRQH�GL�$'7��VROR

SDUWH�QRQ�VWDWLFD�

Java e Classi 66

(6(03,2�&203/(72

SXEOLF�FODVV�(VHPSLR��^

�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�Y>@��^
��&RXQWHU�F� �QHZ�&RXQWHU���
��F�UHVHW���
��F�LQF����F�LQF���
��6\VWHP�RXW�SULQWOQ�F�JHW9DOXH����

�`
`

• ,O�PDLQ�FUHD�XQ�QXRYR�RJJHWWR�&RXQWHU«
• ����H�SRL�OR�XVD�SHU�QRPH��FRQ�OD�QRWD]LRQH�SXQWDWD«
• «VHQ]D�ELVRJQR�GL�GHUHIHUHQ]LDUOR�HVSOLFLWDPHQWH�
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(6(03,2��&26758=,21(
• /H�GXH�FODVVL�GHYRQR�HVVHUH�VFULWWH�LQ�GXH
ILOH�GLVWLQWL��di nome, rispettivamente:

– (VHPSLR��MDYD��FRQWLHQH�OD�FODVVH�(VHPSLR��
– &RXQWHU�MDYD���FRQWLHQH�OD�FODVVH�&RXQWHU�

• &Lz�q�QHFHVVDULR�SHUFKp�HQWUDPEH�OH�FODVVL
VRQR�SXEEOLFKH��LQ�XQ�ILOH��MDYD�SXz�LQIDWWL
HVVHUFL�XQD�VROD�FODVVH�SXEEOLFD
– PD�SRVVRQR�HVVHUFHQH�DOWUH�QRQ�SXEEOLFKH

• 3HU�FRPSLODUH�
MDYDF�(VHPSLR��MDYD�&RXQWHU�MDYD

NB: l’ordine non importa
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(6(03,2��&26758=,21(
• 4XHVWH�GXH�FODVVL�GHYRQR�HVVHUH�VFULWWH�LQ
GXH�ILOH�GLVWLQWL��di nome, rispettivamente:

– (VHPSLR��MDYD��FRQWLHQH�OD�FODVVH�(VHPSLR��
– &RXQWHU�MDYD���FRQWLHQH�OD�FODVVH�&RXQWHU�

• &Lz�q�QHFHVVDULR�SHUFKp�HQWUDPEH�OH�FODVVL
VRQR�SXEEOLFKH��LQ�XQ�ILOH��MDYD�SXz�LQIDWWL
HVVHUFL�XQD�VROD�FODVVH�SXEEOLFD
– PD�SRVVRQR�HVVHUFHQH�DOWUH�QRQ�SXEEOLFKH

• 3HU�FRPSLODUH�
MDYDF�(VHPSLR��MDYD�&RXQWHU�MDYD

$QFKH�VHSDUDWDPHQWH��PD�QHOO¶RUGLQH�
MDYDF�&RXQWHU�MDYD
MDYDF�(VHPSLR��MDYD
/D�FODVVH�&RXQWHU�GHYH�LQIDWWL�JLj�HVLVWH�
UH�TXDQGR�VL�FRPSLOD�OD�FODVVH�(VHPSLR�
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(6(03,2��(6(&8=,21(

• /D�FRPSLOD]LRQH�GL�TXHL�GXH�ILOH�SURGXFH
GXH�ILOH��FODVV��di nome, rispettivamente:

– (VHPSLR��FODVV
– &RXQWHU�FODVV

• 3HU�HVHJXLUH�LO�SURJUDPPD�EDVWD�LQYRFDUH
O¶LQWHUSUHWH�FRQ�LO�QRPH�GL�TXHOOD�FODVVH
�SXEEOLFD��FKH�FRQWLHQH�LO�PDLQ

MDYD�(VHPSLR�
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(6(03,2��81$�9$5,$17(
• 6H�OD�FODVVH�&RXQWHU�QRQ�IRVVH�VWDWD
SXEEOLFD��OH�GXH�FODVVL�DYUHEEHUR�SRWXWR
HVVHUH�VFULWWH�QHO�PHGHVLPR�ILOH��MDYD

SXEOLF�FODVV�(VHPSLR��^
���
`
FODVV�&RXQWHU�^
���
`

• nome del file = quello della classe pubblica
((VHPSLR��MDYD)

,PSRUWDQWH��O¶RUGLQH
GHOOH�FODVVL�QHO�ILOH�q
LUULOHYDQWH��QRQ�HVLVWH
XQ�FRQFHWWR�GL�GLFKLD�
UD]LRQH�FKH�GHYH�SUH�
FHGHUH�O¶XVR�
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(6(03,2��81$�9$5,$17(
• 6H�OD�FODVVH�&RXQWHU�QRQ�IRVVH�VWDWD
SXEEOLFD��OH�GXH�FODVVL�DYUHEEHUR�SRWXWR
HVVHUH�VFULWWH�QHO�PHGHVLPR�ILOH��MDYD

• PD�FRPSLODQGROH�VL�VDUHEEHUR�FRPXQTXH
RWWHQXWL�GXH�ILOH��FODVV:
– (VHPSLR��FODVV
– &RXQWHU�FODVV

• ,Q�-DYD��F¶q�VHPSUH�XQ�ILOH��FODVV�SHU
RJQL�VLQJROD�FODVVH�FRPSLODWD
– RJQL�ILOH��FODVV�UDSSUHVHQWD�TXHOOD�FODVVH

– QRQ�SXz�LQJOREDUH�SL��FODVVL
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5,)(5,0(17,�$�2**(77,

• ,Q�&�VL�SRVVRQR�GHILQLUH��SHU�FLDVFXQ�WLSR�
– VLD�YDULDELOL �HV���LQW�[���
– VLD�SXQWDWRUL �HV���LQW�
[���

• ,Q�-DYD��LQYHFH��q�LO�OLQJXDJJLR�D�LPSRUUH�OH
VXH�VFHOWH�
– YDULDELOL�SHU�L�WLSL�SULPLWLYL���HV���LQW�[���
– ULIHULPHQWL�SHU�JOL�RJJHWWL����HV���&RXQWHU�F���
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5,)(5,0(17,�$�2**(77,

&RVD�VL�SXz�IDUH�FRQ�L�ULIHULPHQWL"

• 'HILQLUOL�
��&RXQWHU�F�

• $VVHJQDUH�ORUR�OD�FRVWDQWH�QXOO�
��F� �QXOO�
4XHVWR�ULIHULPHQWR�RUD�QRQ�SXQWD�D�QXOOD�

• /H�GXH�FRVH�LQVLHPH�
��&RXQWHU�F�� �QXOO�
'HILQL]LRQH�FRQ�LQL]LDOL]]D]LRQH�D�QXOO
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5,)(5,0(17,�$�2**(77,

&RVD�VL�SXz�IDUH�FRQ�L�ULIHULPHQWL"

• 8VDUOL�SHU�FUHDUH�QXRYL�RJJHWWL�
��F� �QHZ�&RXQWHU���

• $VVHJQDUOL�XQR�DOO¶DOWUR�
��&RXQWHU�F�� �F�
,Q�WDO�FDVR��O¶RJJHWWR�UHIHUHQ]LDWR�q�FRQGLYLVR�

F

RJJHWWR�&RXQWHU
F�
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(6(03,2
SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV�^
&RXQWHU�F�� �QHZ�&RXQWHU���
F��UHVHW����F��LQF���

6\VWHP�RXW�SULQWOQ��F�� �����F��JHW9DOXH����

&RXQWHU�F�� �F��

F��LQF���

6\VWHP�RXW�SULQWOQ��F�� �����F��JHW9DOXH����
6\VWHP�RXW�SULQWOQ��F�� �����F��JHW9DOXH����

�`
`

F� vale 1

Ora F� coincide con F�!

Quindi, se si incrementa F� ...

… risultano incrementati HQWUDPEL�
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(6(03,2
SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV�^
&RXQWHU�F�� �QHZ�&RXQWHU���
F��UHVHW����F��LQF���

6\VWHP�RXW�SULQWOQ��F�� �����F��JHW9DOXH����

&RXQWHU�F�� �F��

F��LQF���

6\VWHP�RXW�SULQWOQ��F�� �����F��JHW9DOXH����
6\VWHP�RXW�SULQWOQ��F�� �����F��JHW9DOXH����

�`
`

F� vale 1

Ora F� coincide con F�!

Quindi, se si incrementa F� ...

… risultano incrementati HQWUDPEL�

1RYLWj�GL�-DYD� le definizioni di
variabile possono comparire
RYXQTXH nel programma, non
più solo all'inizio.



Java e Classi 77

8*8$*/,$1=$�)5$�2**(77,
4XDOH�VLJQLILFDWR�SHU�F�  F�"

• F��H�F��VRQR�GXH�ULIHULPHQWL
→��XJXDOL�VH�SXQWDQR�DOOR�VWHVVR�RJJHWWR

• TXL��F�  F��q�WUXH

F�

RJJHWWR�&RXQWHU
F�
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8*8$*/,$1=$�)5$�2**(77,

(�VH�FUHR�GXH�RJJHWWL�LGHQWLFL"
&RXQWHU�F�� �QHZ�&RXQWHU���
&RXQWHU�F�� �QHZ�&RXQWHU���
F��UHVHW����F��UHVHW���

• LO�FRQWHQXWR�QRQ�FRQWD��F�  F��q�IDOVH��

F�
RJJHWWR
&RXQWHU

F�

�

RJJHWWR
&RXQWHU

�
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8*8$*/,$1=$�)5$�2**(77,

3HU�YHULILFDUH�O¶XJXDJOLDQ]D�IUD�L�YDORUL
GL�GXH�RJJHWWL�VL�XVD�LO�PHWRGR�HTXDOV
&RXQWHU�F�� �QHZ�&RXQWHU���
&RXQWHU�F�� �QHZ�&RXQWHU���
F��UHVHW����F��UHVHW���

• FRQWHQXWR�XJXDOH��F��HTXDOV�F���q�WUXH
SXUFKp�OD�FODVVH�&RXQWHU�GHILQLVFD�LO�VXR
FRQFHWWR�GL��XJXDJOLDQ]D�

F� RJJHWWR
&RXQWHU

F�
�

RJJHWWR
&RXQWHU�
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8*8$*/,$1=$�)5$�2**(77,

3HU�YHULILFDUH�O¶XJXDJOLDQ]D�IUD�L�YDORUL
GL�GXH�RJJHWWL�VL�XVD�LO�PHWRGR�HTXDOV
&RXQWHU�F�� �QHZ�&RXQWHU���
&RXQWHU�F�� �QHZ�&RXQWHU���
F��UHVHW����F��UHVHW���

• FRQWHQXWR�XJXDOH��F��HTXDOV�F���q�WUXH
SXUFKp�OD�FODVVH�&RXQWHU�GHILQLVFD�LO�VXR
FRQFHWWR�GL��XJXDJOLDQ]D�

F� RJJHWWR
&RXQWHU

F�
�

RJJHWWR
&RXQWHU�

3HU�LPSRVWD]LRQH�SUHGHILQLWD�
HTXDOV���FRQWUROOD�VH�L
ULIHULPHQWL�VRQR�XJXDOL�

TXLQGL�Gj�OR�VWHVVR�ULVXOWDWR
GL�F�  F�

3HUz��PHQWUH�F�  F��GDUj
VHPSUH�TXHO�ULVXOWDWR��LO

FRPSRUWDPHQWR�GL�HTXDOV��
SRVVLDPR�ULGHILQLUOR�QRL�



Java e Classi 81

8*8$*/,$1=$�)5$�2**(77,
/D�FODVVH�&RXQWHU�FRQ�HTXDOV��
SXEOLF�FODVV�&RXQWHU�^
SULYDWH�LQW�YDO�

SXEOLF�ERROHDQ�HTXDOV�&RXQWHU�[�^
UHWXUQ��YDO  [�YDO��

`
SXEOLF�YRLG�UHVHW���^�YDO� ����`
SXEOLF�YRLG�LQF�����^�YDO����`
SXEOLF�LQW�JHW9DOXH���^�UHWXUQ�YDO�`

`

Consideriamo uguali due
Counter se e solo se hanno
LGHQWLFR�YDORUH

0D�RJQL�DOWUR�FULWHULR��VHQVDWR�
VDUHEEH�VWDWR�HJXDOPHQWH
OHFLWR��

Java e Classi 82

3$66$**,2�'(,�3$5$0(75,

• &RPH�LO�&��-DYD�SDVVD�L�SDUDPHWUL�DOOH
IXQ]LRQL�SHU�YDORUH«

• «�H�ILQFKp�SDUOLDPR�GL�WLSL�SULPLWLYL
QRQ�FL�VRQR�SDUWLFRODULWj�GD�QRWDUH���

• «�PD�SDVVDUH�SHU�YDORUH�XQ�ULIHUL�
PHQWR�VLJQLILFD�SDVVDUH�SHU�ULIHUL�
PHQWR�O¶RJJHWWR�SXQWDWR�
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3$66$**,2�'(,�3$5$0(75,

4XLQGL�

• XQ�SDUDPHWUR�GL�WLSR�SULPLWLYR�YLHQH
FRSLDWR��H�OD�IXQ]LRQH�ULFHYH�OD�FRSLD

• XQ�ULIHULPHQWR�YLHQH�SXUH�FRSLDWR��OD
IXQ]LRQH�ULFHYH�OD�FRSLD��PD�FRQ�FLz
DFFHGH�DOO¶RJJHWWR�RULJLQDOH�
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3$66$**,2�'(,�3$5$0(75,

(VHPSLR�
YRLG�I�&RXQWHU�[��^�����`

,O�FOLHQWH�
&RXQWHU�F�� �QHZ�&RXQWHU���
I�F���

[

F� RJJHWWR
&RXQWHU�
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&26758=,21(�',�2**(77,

• 0ROWL�HUURUL�QHO�VRIWZDUH�VRQR�FDXVDWL�GD
PDQFDWH�LQL]LDOL]]D]LRQL�GL�YDULDELOL

• 3HUFLz�L�OLQJXDJJL�D�RJJHWWL�LQWURGXFRQR�LO
FRVWUXWWRUH��XQ�PHWRGR�SDUWLFRODUH�FKH
DXWRPDWL]]D�O¶LQL]LDOL]]D]LRQH�GHJOL�RJJHWWL
– QRQ�YLHQH�PDL�FKLDPDWR�HVSOLFLWDPHQWH
GDOO¶XWHQWH

– q�LQYRFDWR�DXWRPDWLFDPHQWH�GDO�VLVWHPD
RJQL�YROWD�FKH�VL�FUHD�XQ�QXRYR�RJJHWWR�GL
TXHOOD�FODVVH
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&267587725,

,O�FRVWUXWWRUH�
• KD�XQ�QRPH�ILVVR��XJXDOH�DO�QRPH�GHOOD
FODVVH

• QRQ�KD�WLSR�GL�ULWRUQR��QHSSXUH�YRLG
• LO�VXR�VFRSR�LQIDWWL�QRQ�q�³FDOFRODUH�TXDOFRVD´�
PD�LQL]LDOL]]DUH�XQ�RJJHWWR

• SXz�QRQ�HVVHUH�XQLFR
• VSHVVR�YL�VRQR�SL��FRVWUXWWRUL��FRQ�GLYHUVH�OLVWH
GL�SDUDPHWUL

• VHUYRQR�D�LQL]LDOL]]DUH�O¶RJJHWWR�D�SDUWLUH�GD
VLWXD]LRQL�GLYHUVH
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(6(03,2
/D�FODVVH�&RXQWHU
SXEOLF�FODVV�&RXQWHU�^
SULYDWH�LQW�YDO�

SXEOLF�&RXQWHU���^�YDO� ����`
SXEOLF�&RXQWHU�LQW�Y��^�YDO� �Y��`

SXEOLF�YRLG�UHVHW���^�YDO� ����`
SXEOLF�YRLG�LQF�����^�YDO����`
SXEOLF�LQW�JHW9DOXH���^�UHWXUQ�YDO�`
SXEOLF�ERROHDQ�HTXDOV�&RXQWHU�[�����

`

Costruttore senza
parametri

Costruttore con un parametro
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(6(03,2��81�&/,(17(
SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV�^
&RXQWHU�F�� �QHZ�&RXQWHU���

F��LQF���

&RXQWHU�F�� �QHZ�&RXQWHU�����

F��LQF���

6\VWHP�RXW�SULQWOQ�F��JHW9DOXH����������
6\VWHP�RXW�SULQWOQ�F��JHW9DOXH����������

�`
`

Qui scatta il costruttore/0
→ F� inizializzato a 1

Qui scatta il costruttore/1 → F� inizializzato a 10
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&267587725(�',�'()$8/7

,O�FRVWUXWWRUH�VHQ]D�SDUDPHWUL�VL�FKLDPD
FRVWUXWWRUH�GL�GHIDXOW

• YLHQH�XVDWR�SHU�LQL]LDOL]]DUH�RJJHWWL�TXDQ�
GR�QRQ�VL�VSHFLILFDQR�YDORUL�LQL]LDOL

• HVLVWH�VHPSUH��VH�QRQ�OR�GHILQLDPR�QRL��QH
DJJLXQJH�XQR�LO�VLVWHPD

• SHUz��LO�FRVWUXWWRUH�GL�GHIDXOW�GHILQLWR�GDO
VLVWHPD�QRQ�ID�QXOOD��TXLQGL��q�RSSRUWXQR
GHILQLUOR�VHPSUH�
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&267587725,���127(

• 8QD�FODVVH�GHVWLQDWD�D�IXQJHUH�GD�VFKHPD
SHU�RJJHWWL�GHYH�GHILQLUH�DOPHQR�XQ
FRVWUXWWRUH�SXEEOLFR
• LQ�DVVHQ]D�GL�FRVWUXWWRUL�SXEEOLFL��RJJHWWL�GL�WDOH
FODVVH�QRQ�SRWUHEEHUR�HVVHUH�FRVWUXLWL

• LO�FRVWUXWWRUH�GL�GHIDXOW�GHILQLWR�GDO�VLVWHPD�q
SXEEOLFR

• Ê�SRVVLELOH�GHILQLUH�FRVWUXWWRUL�QRQ
SXEEOLFL�SHU�VFRSL�SDUWLFRODUL
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COSTANTI

• In Java, un simbolo di variabile dichiarato
ILQDO denota una costante

ILQDO�LQW�',0� ���

• Deve obbligatoriamente essere inizializzata

• Questo è il solo modo di definire costanti
– infatti, non esiste preprocessore
– non esiste �GHILQH
– non esiste la parola chiave FRQVW

• Convenzione: nome tutto maiuscolo
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29(5/2$',1*�',�)81=,21,

• ,O�FDVR�GHL�FRVWUXWWRUL�QRQ�q�O
XQLFR��LQ�-DYD�q
SRVVLELOH�GHILQLUH�SL��IXQ]LRQL�FRQ�OR�VWHVVR
QRPH��DQFKH�GHQWUR�DOOD�VWHVVD�FODVVH

• /
LPSRUWDQWH�q�FKH�OH�IXQ]LRQL��RPRQLPH�
VLDQR�FRPXQTXH�GLVWLQJXLELOL�WUDPLWH�OD�OLVWD
GHL�SDUDPHWUL

• 4XHVWD�SRVVLELOLWj�VL�FKLDPD�RYHUORDGLQJ�HG
q�GL�JUDQGH�XWLOLWj�SHU�FDWWXUDUH�VLWXD]LRQL
VLPLOL�VHQ]D�IDU�SUROLIHUDUH�QRPL�LQXWLOPHQWH
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29(5/2$',1*�',�)81=,21,

(VHPSLR
SXEOLF�FODVV�&RXQWHU�^
SULYDWH�LQW�YDO�
SXEOLF�&RXQWHU���^�YDO� ����`
SXEOLF�&RXQWHU�LQW�Y��^�YDO� �Y��`
SXEOLF�YRLG�UHVHW���^�YDO� ����`

SXEOLF�YRLG�LQF���^�YDO����`
SXEOLF�YRLG�LQF�LQW�N��^�YDO�� �N��`

SXEOLF�LQW�JHW9DOXH���^�UHWXUQ�YDO�`
`

Operatore LQF��
senza parametri

Operatore LQF��
con un parametro
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