
Oggetti 1

PROGETTO DI SISTEMI

• 3URJHWWDUH�XQ�³VLVWHPD�VRIWZDUH´�q�FRVD
EHQ�GLYHUVD�GDO�SURJHWWDUH�XQ�DOJRULWPR

&5,6,�'(/�62)7:$5(��L�FRVWL�GL�JHVWLRQH
GLYHQWDQR�SUHSRQGHUDQWL�VX
TXHOOL�GL�SURGX]LRQH

• &RVD�RFFRUUH�SHU�RWWHQHUH�XQ�VLVWHPD�FKH
QRQ�VROR�IXQ]LRQL��PD�FKH�VLD�DQFKH
³EHQ�IDWWR´�R�LQJHJQHUL]]DWR"

Oggetti 2

Software Ingegnerizzato … ?

• %HQ�RUJDQL]]DWR
• 0RGXODUH
• 3URWHWWR
• 5LXVDELOH
• 5LFRQILJXUDELOH
• )OHVVLELOH
• 'RFXPHQWDWR
• ,QFUHPHQWDOPHQWH�HVWHQGLELOH
• $�FRPSRQHQWL



Oggetti 3

&26758=,21(�'(/�62)7:$5(

• ,QJUHGLHQWL�FRPSXWD]LRQDOL
– OH�PRVVH�GL�XQ�OLQJXDJJLR

• 5HTXLVLWL
– QRQ�EDVWD�XQ�VLVWHPD�FKH�³IXQ]LRQL´

• 3ULQFLSL
– UHJROH�SHU�XQD�EXRQD�RUJDQL]]D]LRQH

• 0RGHOOL��&RQFHWWL��3DUDGLJPL
– IRQWL�GL�LVSLUD]LRQH

Oggetti 4

/2�69,/8332�6725,&2

• 1950-1970:
– cosa significa computing?
– un linguaggio di programmazione, quali

azioni primitive deve fornire?

• 1970-1980:
– principi di organizzazione del software?
– programmazione VWUXWWXUDWD per piccoli

componenti isolati



Oggetti 5

• 1980-1990:
– importanza del modello a oggetti 22

– diverse alternative alla classificazione

• 1990-2000:
– la piattaforma di calcolo diventa XQ�VLVWHPD
JOREDOH�LQWHUFRQQHVVR�(Internet e Web)

– come usare e mantenere vecchie
applicazioni sulle nuove piattaforme?

• ...

/2�69,/8332�6725,&2

Oggetti 6

PROGETTO & LINGUAGGI

,�OLQJXDJJL�GL�SURJUDPPD]LRQH�GHYRQR�IRUQLUH

• QRQ�VROR�XQ�PRGR�SHU�HVSULPHUH
FRPSXWD]LRQL

• PD�DQFKH�XQ�PRGR�SHU�GDUH�VWUXWWXUD�DOOD
GHVFUL]LRQH

• H�XQ�VXSSRUWR�SHU�RUJDQL]]DUH�LO�SURFHVVR
SURGXWWLYR�GHO�VRIWZDUH



Oggetti 7

PROGETTO & STRUMENTI
352%/(0$�

• le�VWUXWWXUH�GDWL�e le�VWUXWWXUH�GL�FRQWUROOR
(SURJUDPPD]LRQH�VWUXWWXUDWD)

• le�IXQ]LRQL�e le�SURFHGXUH
• ILOH�e PRGXOL

QRQ�EDVWDQR�SHU�RWWHQHUH�VRIWZDUH
PRGXODUH�H�VYLOXSSDELOH�LQ�PRGR
GLQDPLFR�H�LQFUHPHQWDOH�

3HUFKp"

Oggetti 8

LA “CRISI DIMENSIONALE”
&DPELD�OD�GLPHQVLRQH�GHO�SUREOHPD

• QRQ�VROR�OH�³GLPHQVLRQL�ILVLFKH´

• PD�DQFKH�OH�DVWUD]LRQL��L�PRGHOOL��JOL
VWUXPHQWL�SL��RSSRUWXQL�SHU�SURJHWWDUH

/¶DWWHQ]LRQH�VL�VSRVWD

GDO�VLQJROR�DOJRULWPR�(e da una o più funzioni)
DO�FRRUGLQDPHQWR�GL�FRPSRQHQWL

H�DJOL�VWUXPHQWL�FKH�FRQVHQWRQR�LO
ODYRUR�GL�JUXSSR��FRRSHUDWLYR�H�FRQ�ULXVR



Oggetti 9

LA “CRISI del SOFTWARE”

3URJUDPPL�GL�PHGLH�GLPHQVLRQL

• IXQ]LRQL�H�SURFHGXUH�FRPH�DVWUD]LRQL�GL
HVSUHVVLRQL�LVWUX]LRQL�FRPSOHVVH

• GHFRPSRVL]LRQH�GHJOL�DOJRULWPL�LQ�EORFFKL
IXQ]LRQDOL

3URJUDPPL�GL�SLFFROH�GLPHQVLRQL��LQ�WKH�VPDOO�

• HQIDVL�VXOO¶DOJRULWPR

• SURJUDPPD]LRQH�VWUXWWXUDWD

Oggetti 10

3URJUDPPL�GL�JUDQGL�GLPHQVLRQL��LQ�WKH�ODUJH�

• WUDWWDQR�JUDQGL�TXDQWLWj�GL�LQIRUPD]LRQL
• OD�GHFRPSRVL]LRQH�IXQ]LRQDOH�q�LQDGHJXDWD

• GDWL�H�IXQ]LRQL�FKH�HODERUDQR�L�GDWL�VRQR�VFRU�
UHODWL��QXOOD�LQGLFD�FKH�OH�XQH�DJLVFDQR�VXJOL�DOWUL

• GHYRQR�HVVHUH�VYLOXSSDWL�GD�JUXSSL��PD
• OD�GHFRPSRVL]LRQH�IXQ]LRQDOH�H�LO�GLVDFFRSSLD�
PHQWR�GDWL�IXQ]LRQL�QRQ�DJHYRODQR�OD�GHFRPSR�
VL]LRQH�GHO�ODYRUR

�VHJXH�

LA “CRISI del SOFTWARE”



Oggetti 11

2ELHWWLYR�GHL�SURJUDPPL�H�FRPSRQHQWL

• WUDWWDQR�GDWL�UHODWLYL�D�HQWLWj�GHO�PRQGR�UHDOH
�SHUVRQH��RJJHWWL��JUDILFL��GRFXPHQWL�

• LQWHUDJLVFRQR�FRQ�HQWLWj�GHO�PRGR�UHDOH

• 7XWWDYLD�
• OH�HQWLWj�GHO�PRQGR�UHDOH�QRQ�VRQR��GDWL��VX�FXL
RSHUDQR�GHOOH�IXQ]LRQL

• VRQR�HQWLWj�FKH�GHYRQR�HVVHUH�WUDWWDWH�LQ�PRGR
FRHUHQWH�DOOD�ORUR�HVVHQ]D

LA “CRISI del SOFTWARE”

Oggetti 12

LA “CRISI GESTIONALE”

3URJUDPPL�GL�SLFFROH�GLPHQVLRQL

– WURYDUH�JOL�HUURUL�QRQ�q�GLIILFLOLVVLPR

– O¶LPSDWWR�GHOOH�PRGLILFKH�q�LQWULQVHFDPHQWH�OLPL�
WDWR�GDOOH�SLFFROH�GLPHQVLRQL�GHO�SURJUDPPD

,O�FRVWR�PDJJLRUH�QHO�SURFHVVR�GL�SURGX]LRQH
GHO�VRIWZDUH�q�GRYXWR�DOOD�PDQXWHQ]LRQH

– correttiva (per eliminare errori)
– adattativa (per rispondere a nuove esigenze)



Oggetti 13

LA “CRISI GESTIONALE”
3URJUDPPL�GL�PHGLH�GLPHQVLRQL

• LQGLYLGXDUH�JOL�HUURUL�q�JLj�SL��FRPSOHVVR

• O¶LPSDWWR�GHOOH�PRGLILFKH�VL�SURSDJD��D�FDXVD�GHO
QRQ�DFFRSSLDPHQWR�GDWL�IXQ]LRQL��DQFKH�D�IXQ�
]LRQL�R�SURFHGXUH�GLYHUVH�GD�TXHOOD�PRGLILFDWD

3URJUDPPL�GL�JUDQGL�GLPHQVLRQL

• WURYDUH�JOL�HUURUL�SXz�HVVHUH�HVWUHPDPHQWH
GLIILFLOH�H�RQHURVR

• GDWD�OD�SURSDJD]LRQH�GHOOH�PRGLILFKH��RJQL
FDPELDPHQWR�FRLQYROJH�WXWWR�LO�WHDP�GL�VYLOXSSR

Oggetti 14

LA “CRISI GESTIONALE”

3URJUDPPL�GL�PHGLH�GLPHQVLRQL

• LQGLYLGXDUH�JOL�HUURUL�q�JLj�SL��FRPSOHVVR

• O¶LPSDWWR�GHOOH�PRGLILFKH�VL�SURSDJD��D�FDXVD�GHO
QRQ�DFFRSSLDPHQWR�GDWL�IXQ]LRQL��DQFKH�D�IXQ�
]LRQL�R�SURFHGXUH�GLYHUVH�GD�TXHOOD�PRGLILFDWD�

3URJUDPPL�GL�JUDQGL�GLPHQVLRQL

• WURYDUH�JOL�HUURUL�SXz�HVVHUH�HVWUHPDPHQWH
GLIILFLOH�H�RQHURVR

• GDWD�OD�SURSDJD]LRQH�GHOOH�PRGLILFKH��RJQL
FDPELDPHQWR�FRLQYROJH�WXWWR�LO�WHDP�GL�VYLOXSSR

Ê�QHFHVVDULR�FDPELDUH
5$',&$/0(17(�LO�PRGR
GL�FRQFHSLUH��SURJHWWDUH�H
SURJUDPPDUH�LO�VRIWZDUH



Oggetti 15

OBIETTIVO

&RVWUX]LRQH�GL�VRIWZDUH
EHQ�RUJDQL]]DWR��PRGXODUH��SURWHWWR�
ULXVDELOH��ULFRQILJXUDELOH��GLQDPLFDPHQWH"��
IOHVVLELOH��GRFXPHQWDWR��LQFUHPHQWDOPHQWH
HVWHQGLELOH��«

/
HQIDVL�QRQ�q�SL��WXWWD���VROR���SULRULWDULDPHQWH
VX�HIILFLHQ]D�H�VX�RWWLPL]]D]LRQH

Oggetti 16

48$/(�352*(772"

6SHVVR
• VL�VWXGLD�XQ�OLQJXDJJLR
• VL�SURJHWWD�LQ�WHUPLQL�GHO�OLQJXDJJLR�
XVDQGR
– L�FRVWUXWWL�GHO�OLQJXDJJLR
–PHWRGRORJLH�OHJDWH�DO�OLQJXDJJLR
�LGLRPL��IUDPHZRUN��

–PRGL�VWDQGDUG��VFKHPL�LQGRWWL�GDO
OLQJXDJJLR�



Oggetti 17

&26$�6,�'295(%%(�)$5("

��Definire i�UHTXLVLWL
��Fare l’DQDOLVL�e il�SURJHWWR�adottando un
PRGHOOR�DGHJXDWR

���,PSOHPHQWDUH
�DQFKH�LQ�XQ�OLQJXDJJLR�GL�SL��EDVVR�OLYHOOR
ULVSHWWR�DO�PRGHOOR�DGRWWDWR�

���Effettuare il�WHVWLQJ

3URFHVVR�GL�VYLOXSSR�³LWHUDWLYR��D�VSLUDOH�´

Oggetti 18

352'8=,21(�'(/�62)7:$5(�
&26$�2&&255("

• &RQFHWWL�H�0HWRGRORJLH
SHU�SHQVDUH

• 0HWRGRORJLH��3URFHVVL�H�6WUXPHQWL
SHU�SURGXUUH



Oggetti 19

35,1&,3,�67587785$/,

• ,QIRUPDWLRQ�KLGLQJ��LQFDSVXODPHQWR

• /RFDOLWj

• 3DUDPHWULFLWj

• $VWUD]LRQH�YV��UDSSUHVHQWD]LRQH

• ³&RVD�ID´�YV��³FRPH�OR�ID´
– a livello di “dati”
– a livello di “elaborazione”

Tecnologia
a

componenti

Oggetti 20

,17(5)$&&,$�H�,03/(0(17$=,21(

• /
LQWHUIDFFLD�HVSULPH�XQD�YLVWD�DVWUDWWD
GL�XQ�HQWH�FRPSXWD]LRQDOH��QDVFRQ�
GHQGR
– RUJDQL]]D]LRQH�LQWHUQD
– GHWWDJOL�GL�IXQ]LRQDPHQWR

• /
LPSOHPHQWD]LRQH�HVSULPH
– OD�UDSSUHVHQWD]LRQH�GHOOR�VWDWR�LQWHUQR
– LO�FRGLFH

GL�XQ�HQWH�FRPSXWD]LRQDOH



Oggetti 21

$675$=,21(

• 6L�IRFDOL]]D�VXO�IXQ]LRQDPHQWR
RVVHUYDELOH�GDOO¶HVWHUQR�GL�XQ
FRPSRQHQWH
– la VWUXWWXUD�LQWHUQD�di un servitore è
LQHVVHQ]LDOH�agli occhi del cliente

– basta assicurare il ULVSHWWR�GHO�FRQWUDWWR
stabilito dall’LQWHUIDFFLD

Oggetti 22

,1&$368/$0(172

• 6L�IRFDOL]]D�VXOO¶LPSOHPHQWD]LRQH�GL
XQ�FRPSRQHQWH

• ,QFDSVXODPHQWR�VLJQLILFD�FKH�OD
UDSSUHVHQWD]LRQH�FRQFUHWD�GL�XQ�GDWR
SXz�HVVHUH�PRGLILFDWD

• VHQ]D�FKH�YL�VLDQR�ULSHUFXVVLRQL�VXO
UHVWR�GHO�SURJUDPPD

Astrazione e incapsulamento



Oggetti 23

'$/�',5(�$/�)$5(����

• ,Q�DVVHQ]D�GL�SUHFLVL�VXSSRUWL
OLQJXLVWLFL��LQ�IDVH�GL�FRGLILFD�VL�SXz
SHUz�FRPSURPHWWHUH�LO�OLYHOOR�GL
DVWUD]LRQH

H�FRQ�HVVR�OD�PRGXODULWj�H�OD
ULXVDELOLWj�GHOOD�VROX]LRQH

Oggetti 24

5$335(6(17$=,21(�	
$675$=,21(

• $WWUDYHUVR�L�FRVWUXWWRUL�GL�WLSR��DUUD\�
VWUXFW��HQXP��HWF���LO�SURJHWWLVWD�SXz
GHILQLUH�VWUXWWXUH�GDWL�FKH�VLDQR�OD
UDSSUHVHQWD]LRQH�FRQFUHWD�GHOOH
DVWUD]LRQL�FKH�KD�LQ�PHQWH

• 2FFRUUH�FDWWXUDUH�OD�VHPDQWLFD�GHOOH
DVWUD]LRQL�GL�GDWR��FHUFDQGR�GL
LPSHGLUH�O¶DFFHVVR�GLUHWWR�DOOD
UDSSUHVHQWD]LRQH�FRQFUHWD�GHO�GDWR



Oggetti 25

5$335(6(17$=,21(�	
$675$=,21(

'XH�JUDQGL�DSSURFFL�

•�GHILQLUH�VLQJROH�$VWUD]LRQL�GL�'DWR

•�GHILQLUH�WLSL�GL�GDWL�DVWUDWWL��$'7�

Questi approcci hanno VRQR�EDVDWL�VX
DVWUD]LRQH�per XQD�VROD�LVWDQ]D�o in
QXPHUR�TXDOXQTXH

Oggetti 26

$675$=,21(�GL�'$72

• $VWUD]LRQH�SHU�IRFDOL]]DUH�OH�SURSULHWj
GL�XQD�HQWLWj

• 1DVFRQGHUH�OD�UDSSUHVHQWD]LRQH
FRQFUHWD��LQFDSVXODPHQWR�

• 9LVLELOLWj�VROR�GL�DOFXQH�RSHUD]LRQL�VXOOD
XQLFD�HQWLWj�SURWHWWD



Oggetti 27

7,3,�GL�'$72�$675$772

• *OL�$'7�IRFDOL]]DQR�O¶DWWHQ]LRQH�VXOOH
SURSULHWj�ORJLFR�FRQFHWWXDOL�GL�XQ�WLSR

• /DVFLDQR�VXOOR�VIRQGR�OD�UDSSUHVHQ�
WD]LRQH�FRQFUHWD

– 4XDOL�SURSULHWj�ULOHYDQWL"
– 4XDOL�RSHUD]LRQL�YLVLELOL�DL�FOLHQWL��LQWHUIDFFLD�"
– 4XDOL�FULWHUL�SHU�GHILQLUH�O¶LQWHUIDFFLD"
– 4XDOL�PHWRGRORJLH�SHU�XQD�VROX]LRQH�IOHVVLELOH"

Oggetti 28

02'8/,��FRPH��&2675877,

• ,O�PRGXOR�SHUPHWWH�GL�UDJJUXSSDUH
GDWL��IXQ]LRQL�H�SURFHGXUH�LQ�XQD
VLQJROD�XQLWj�VLQWDWWLFD��RWWHQHQGRQH
O¶LQFDSVXODPHQWR

• /
XVR�GL�XQ�PRGXOR�UHQGH�SRVVLELOH
FRVWUXLUH�XQD�EDUULHUD�GL�DVWUD]LRQH
LQWRUQR�DOOD�UDSSUHVHQWD]LRQH
FRQFUHWD�GL�XQD�VWUXWWXUD�GDWL



Oggetti 29

02'8/,

• 6H�EHQ�GHILQLWR��XQ�PRGXOR�SHUPHWWH�GL�
– JDUDQWLUH�O
XVR�FRQVLVWHQWH�H�FRUUHWWR�GL�XQD
QXRYD�DVWUD]LRQH�GL�GDWR

– RWWHQHUH�LQGLSHQGHQ]D�GDOOD�UDSSUHVHQWD�
]LRQH�FRQFUHWD

• q�IDFLOH�UDSSUHVHQWDUH�XQD�VLQJROD
ULVRUVD��DVWUD]LRQH�GL�GDWR��
QRQ�q�LQIDWWL�SRVVLELOH�LQFOXGHUH�OR�VWHVVR
PRGXOR�SL��YROWH�LQ�XQ¶DSSOLFD]LRQH

Oggetti 30

(6(03,2��,/�&217$725(

6FRSR��GHILQLUH�LO�FRQFHWWR�GL�FRQWDWRUH
6SHFLILFD�
• XQ�FRPSRQHQWH�FDUDWWHUL]]DWR�LQ�RJQL
LVWDQWH�GD�XQ�YDORUH��LQWHUR�

• D�FXL�VL�DFFHGH�WUDPLWH�OH�RSHUD]LRQL�GL�
– UHVHW� D]]HUD�LO�YDORUH�GHO�FRQWDWRUH
– LQF� LQFUHPHQWD�GL�XQR�LO�YDORUH
– JHW9DOXH� UHVWLWXLVFH�LO�YDORUH�DWWXDOH



Oggetti 31

(6(03,2��,/�&217$725(

6FRSR��GHILQLUH�LO�FRQFHWWR�GL�FRQWDWRUH
6SHFLILFD�
• XQ�FRPSRQHQWH�FDUDWWHUL]]DWR�LQ�RJQL
LVWDQWH�GD�XQ�YDORUH��LQWHUR�

• D�FXL�VL�DFFHGH�WUDPLWH�OH�RSHUD]LRQL�GL�
– UHVHW� D]]HUD�LO�YDORUH�GHO�FRQWDWRUH
– LQF� LQFUHPHQWD�GL�XQR�LO�YDORUH
– JHW9DOXH� UHVWLWXLVFH�LO�YDORUH�DWWXDOH

1RQ�LPSRUWD�FRPH�q�UHDOL]]DWR
GHQWUR��LPSRUWD�LO�VXR

FRPSRUWDPHQWR�RVVHUYDELOH

Oggetti 32

(6(03,2��,/�&217$725(

'XH�SRVVLELOLWj�

• GHILQLUH�LQ�XQ�PRGXOR�OD�VLQJROD
DVWUD]LRQH�GL�GDWR�³FRQWDWRUH´
H�SRL�XVDUOR�³FRVu�FRP¶q´

• GHILQLUH�LO�WLSR�GL�GDWR�DVWUDWWR��$'7�
³FRQWDWRUH´
H�SRL�VIUXWWDUOR�SHU�FUHDUH�³RJJHWWL´
GL�WLSR�³FRQWDWRUH´



Oggetti 33

(6(03,2��,/�&217$725(

'XH�SRVVLELOLWj�

• GHILQLUH�LQ�XQ�PRGXOR�OD�VLQJROD
DVWUD]LRQH�GL�GDWR�³FRQWDWRUH´
H�SRL�XVDUOR�³FRVu�FRP¶q´

• GHILQLUH�LO�WLSR�GL�GDWR�DVWUDWWR��$'7�
³FRQWDWRUH´
H�SRL�VIUXWWDUOR�SHU�FUHDUH�³RJJHWWL´
GL�WLSR�³FRQWDWRUH´

• 3UR��SRVVLELOH�JDUDQWLUH�YHUR
LQFDSVXODPHQWR

• &RQWUR���VL�SXz�GHILQLUH�XQ�VROR
RJJHWWR�³FRQWDWRUH´��O¶RJJHWWR
FRLQFLGH�FRO�PRGXOR�FKH�OR�UHDOL]]D�

Oggetti 34

(6(03,2��,/�&217$725(

'XH�SRVVLELOLWj�

• GHILQLUH�LQ�XQ�PRGXOR�OD�VLQJROD
DVWUD]LRQH�GL�GDWR�³FRQWDWRUH´
H�SRL�XVDUOR�³FRVu�FRP¶q´

• GHILQLUH�LO�WLSR�GL�GDWR�DVWUDWWR��$'7�
³FRQWDWRUH´
H�SRL�VIUXWWDUOR�SHU�FUHDUH�³RJJHWWL´
GL�WLSR�³FRQWDWRUH´

• 3UR��SRVVLELOH�GHILQLUH�WDQWL�RJJHWWL
³FRQWDWRUH´�TXDQWL�QH�VHUYRQR

• &RQWUR��PDQFDQ]D�GL�YHUR
LQFDSVXODPHQWR��FKLXQTXH�SXz�LQ
UHDOWj�DFFHGHUH�DOOR�VWDWR�LQWHUQR�



Oggetti 35

,/�&217$725(�&20(�02'8/2

• 'HILQLUH�LO�FRQWDWRUH�FRPH�VLQJROD
ULVRUVD�SURWHWWD�GHQWUR�D�XQ�PRGXOR
VWDWLF�LQW�FRQW�

• FRQ�RSHUD]LRQL�FKH�DJLVFRQR
LPSOLFLWDPHQWH�VX�HVVD
YRLG�UHVHW�YRLG��
YRLG�LQF�YRLG��
LQW�JHW9DOXH�YRLG��

Oggetti 36

,/�&217$725(�&20(�02'8/2

• 'HILQLUH�LO�FRQWDWRUH�FRPH�VLQJROD
ULVRUVD�GHQWUR�D�XQ�PRGXOR
VWDWLF�LQW�FRQW�

• FRQ�RSHUD]LRQL�FKH�DJLVFRQR
LPSOLFLWDPHQWH�VX�HVVD
YRLG�UHVHW�YRLG��
YRLG�LQF�YRLG��
LQW�JHW9DOXH�YRLG��

/H�RSHUD]LRQL�QRQ�KDQQR�DOFXQ�SDUDPHWUR
SHUFKp�RUD�DJLVFRQR�WXWWH��LPSOLFLWDPHQWH�
VXOO¶XQLFR�FRQWDWRUH�HVLVWHQWH��TXHOOR
UDSSUHVHQWDWR�GDOOD�YDULDELOH�VWDWLFD�FRQW



Oggetti 37

&217$725(�&20(�02'8/2��862

• 6L�LPSRUWDQR�VROR�OH�GLFKLDUD]LRQL�GHOOH
IXQ]LRQL�(PFRXQWHU�K)

• 6L�XVD�VHPSOLFHPHQWH�LO�FRQWDWRUH
³UDFFKLXVR´�QHO�PRGXOR�VHQ]D�GRYHU
GHILQLUH�DOFXQFKp
�LQFOXGH��PFRXQWHU�K�
PDLQ���^
LQW�Y�
UHVHW����LQF����LQF���
Y JHW9DOXH���

`

Oggetti 38

/¶$3352&&,2�$�02'8/2

• 6HSDUD�LQWHUIDFFLD�H�LPSOHPHQWD]LRQH
• 5HQGH�LO�FOLHQWH�LQGLSHQGHQWH�GDOOD
VWUXWWXUD�LQWHUQD�GHOO¶$'��VHUYLWRUH�

• *DUDQWLVFH�O¶LQFDSVXODPHQWR
– i clienti vedono VROR�OH�GLFKLDUD]LRQL�delle

operazioni: QRQ�FRQRVFRQR�OD�VWUXWWXUD
LQWHUQD della risorsa (privata) del modulo

• 2IIUH�DO�FOLHQWH�XQD�VLQJROD�ULVRUVD
�GD�XVDUH�VHQ]D�GRYHUOD�GHILQLUH��
QRQ�q�DGDWWR�VH�VHUYRQR�SL��ULVRUVH



Oggetti 39

,/�&217$725(�&20(�$'7��"�

• 'HILQLUH�LO�WLSR�GL�GDWR�DVWUDWWR��$'7�
³FRQWDWRUH´���

W\SHGHI�««�FRQWDWRUH�
• ���FRQ�OH�VXH�RSHUD]LRQL�

YRLG�UHVHW�FRQWDWRUH��
YRLG�LQF�FRQWDWRUH��
LQW�JHW9DOXH�FRQWDWRUH��

WXWWL�L�FOLHQWL�YHGRQR�OD�W\SHGHI
→�WXWWL�VDQQR�LQ�UHDOWj�FRPH�q�IDWWR

Oggetti 40

,/�&217$725(�&20(�$'7

• 'HILQLUH�LO�WLSR�GL�GDWR�DVWUDWWR��$'7�
³FRQWDWRUH´���

W\SHGHI�««�FRQWDWRUH�
• ���FRQ�OH�VXH�RSHUD]LRQL�

YRLG�UHVHW�FRQWDWRUH��
YRLG�LQF�FRQWDWRUH��
LQW�JHW9DOXH�FRQWDWRUH��

UHVHW�H�LQF�GHYRQR�FDPELDUH�OR
VWDWR�GHO�FRQWDWRUH�→�QHFHVVDULR
SDVVDUH�XQ�SXQWDWRUH

JHW9DOXH�LQYHFH�GHYH�VROR�DFFHGHUH�DOOR
VWDWR�GHO�FRQWDWRUH��PD�VHQ]D�FDPELDUOR
→�q�SL��RSSRUWXQR�LO�SDVVDJJLR�SHU�YDORUH



Oggetti 41

,/�&217$725(�&20(�$'7

• 127$��OD�VSHFLILFD�GHO�WLSR�GL�GDWR
DVWUDWWR�³FRQWDWRUH´�QRQ�KD�ULFKLHVWR
SHU�RUD�DOFXQD�VFHOWD�FLUFD�OD�VXD
RUJDQL]]D]LRQH�LQWHUQD

• /D�VWUXWWXUD�LQWHUQD�GHO�FRQWDWRUH�q
LUULOHYDQWH�SHU�L�FOLHQWL�FKH�GHYRQR
XVDUOR�

• 0D�q�DVWUD]LRQH�H�LQFDSVXODPHQWR"

Oggetti 42

,/�&217$725(�&20(�$'7��862

• 6L�LPSRUWDQR�OD�GHILQL]LRQH�GHOO¶$'7�H�OH
GLFKLDUD]LRQL�GHOOH�IXQ]LRQL�(FRXQWHU�K)

• 6L�GHILQLVFRQR�WDQWH�YDULDELOL�FRQWDWR�
UH�TXDQWH�QH�RFFRUURQR��H�VL�XVDQR
�LQFOXGH��FRXQWHU�K�
PDLQ���^
LQW�Y���Y��
FRQWDWRUH�F���F��
UHVHW�	F����UHVHW�	F���
LQF�	F����LQF�	F����LQF�	F���
Y� JHW9DOXH�F����Y� JHW9DOXH�F���

`



Oggetti 43

,/�&217$725(�&20(�$'7

,PSOHPHQWD]LRQH

• /D�VWUXWWXUD�LQWHUQD�GHO�FRQWDWRUH
GLYHQWD�ULOHYDQWH�TXDQGR�JLXQJH�LO
PRPHQWR�GL�UHDOL]]DUOR

• 6H�RUD�VFHJOLDPR�GL�UDSSUHVHQWDUH�OR
VWDWR�FRQ�XQ�LQWHUR��DYUHPR�

W\SHGHI�LQW�FRQWDWRUH�

Oggetti 44

,/�&217$725(�&20(�$'7

Ê�RUD�SRVVLELOH�GHILQLUH��H�QRQ�VROR
GLFKLDUDUH��OH�RSHUD]LRQL�

YRLG�UHVHW�FRQWDWRUH�F�^
F� ���

`
YRLG�LQF�FRQWDWRUH�F�^
�F����

`
LQW�JHW9DOXH�FRQWDWRUH�F�^
UHWXUQ�F�

`



Oggetti 45

,/�&217$725(�&20(�$'7

8QD�LPSOHPHQWD]LRQH�DOWHUQDWLYD

• 6H�LQYHFH�VFHJOLHVVLPR�GL�UDSSUHVHQ�
WDUH�OR�VWDWR�FRQ�XQD�VWULQJD�GL�³,´
�QRWD]LRQH�D�QXPHUL�URPDQL��
W\SHGHI�FKDU�FRQWDWRUH>��@�

• 4XL
– OD�VWULQJD�YXRWD�LQGLFD�OR�]HUR
– ³,´�LQGLFD����³,,´�LQGLFD����HWF�

• SHU�LO�FOLHQWH�QRQ�FDPELD�LQWHUIDFFLD

ok VROR�per nu-
meri fino a 20

Oggetti 46

,/�&217$725(�&20(�$'7

/H�RSHUD]LRQL�GLYHQWHUHEEHUR�
YRLG�UHVHW�FRQWDWRUH�F�^
�F�>�@� �
?�
�

`
YRLG�LQF�FRQWDWRUH�F�^
LQW�[ VWUOHQ�F��
�F�>[@ 
,
���F�>[��@ 
?�
�

`
LQW�JHW9DOXH�FRQWDWRUH�F�^
UHWXUQ�VWUOHQ�F��

`



Oggetti 47

/¶$3352&&,2�'(*/,�$'7

• &RQVHQWH�GL�VHSDUDUH�LQWHUIDFFLD�H
LPSOHPHQWD]LRQH

• 5HQGH�LO�FOLHQWH�LQGLSHQGHQWH�GDOOD
VWUXWWXUD�LQWHUQD�GHOO¶$'7��VHUYLWRUH�

• 3HUPHWWH�DO�FOLHQWH�GL�GHILQLUH�WDQWL
RJJHWWL�TXDQWL�JOLHQH�RFFRUURQR

• 0D�QRQ�JDUDQWLVFH�LQFDSVXODPHQWR
– tutti i clienti vedono la W\SHGHI,
– FRQRVFRQR�OD�VWUXWWXUD�LQWHUQD dell’ADT
– e possono YLRODUH�LO�SURWRFROOR�GL�DFFHVVR

Oggetti 48

/¶$3352&&,2�'(*/,�$'7

• &RQVHQWH�GL�VHSDUDUH�LQWHUIDFFLD�H
LPSOHPHQWD]LRQH

• 5HQGH�LO�FOLHQWH�LQGLSHQGHQWH�GDOOD
VWUXWWXUD�LQWHUQD�GHOO¶$'7��VHUYLWRUH�

• 3HUPHWWH�DO�FOLHQWH�GL�GHILQLUH�WDQWL
RJJHWWL�TXDQWL�JOLHQH�RFFRUURQR

• 0D�QRQ�JDUDQWLVFH�LQFDSVXODPHQWR
– tutti i clienti vedono la W\SHGHI,
– FRQRVFRQR�OD�VWUXWWXUD�LQWHUQD dell’ADT
– e possono YLRODUH�LO�SURWRFROOR�GL�DFFHVVR

5LVSHWWDUH�LO�SURWRFROOR�GL�DFFHVVR
VWDELOLWR�GHOO¶LQWHUIDFFLD�q��SHU�LO
FOLHQWH��XQ�DWWR�YRORQWDULR

6H�XQ�FOLHQWH�PDOHYROR�GHFLGH�GL�DJJLUDUH�OH
RSHUD]LRQL�SUHYLVWH�H�GL�DFFHGHUH�GLUHWWD�
PHQWH�DOOR�VWDWR�LQWHUQR�GHJOL�RJJHWWL�
QHVVXQR�SXz�LPSHGLUOR



Oggetti 49

/¶2%,(77,92

/¶LGHDOH�VDUHEEH�

• JDUDQWLUH�O¶LQFDSVXODPHQWR�FRPH�q�LQ
JUDGR�GL�IDUH�O¶DSSURFFLR�³D�PRGXOR´

• PD�QHO�FRQWHPSR�FRQVHQWLUH�DO�FOLHQ�
WH�GL�FUHDUH�WDQWL�RJJHWWL�TXDQWL�JOLH�
QH�RFFRUURQR�FRPH�QHOO¶DSSURFFLR
³DG�$'7´

• JDUDQWHQGR�LQROWUH
– separazione interfaccia / implementazione
– indipendenza dalla rappresentazione

Oggetti 50

,/�&217$725(�&20(�$'7��"�

• 'HILQLUH�LO�WLSR�GL�GDWR�DVWUDWWR�³FRQWD�
WRUH´�DOO¶LQWHUQR�GHO�PRGXOR�$'7�
DOO¶HVWHUQR�XQD�FKLDYH��DG�HV��LQWHUR�

W\SHGHI�LQW�FRQWNH\�

• H�OH�VXH�RSHUD]LRQL�HVWHUQH
FRQWNH\�FUHDWH�YRLG���GHVWUR\�FRQWNH\��

YRLG�UHVHW�FRQWNH\���YRLG�LQF�FRQWNH\��
LQW�JHW9DOXH�FRQWNH\��

L�FOLHQWL�YHGRQR�XQD�FKLDYH�H�QRQ�LO
GDWR�→�H�QRQ�VDQQR�FRPH�q�IDWWR



Oggetti 51

,/�&217$725(�$'7
5$335(6(17$=,21(�,17(51$

• /D�VSHFLILFD�HVWHUQD�GHO�WLSR�GL�GDWR
DVWUDWWR�³FRQWNH\´�QRQ�VSHFLILFD�QXOOD
GHOOD�RUJDQL]]D]LRQH�LQWHUQD

• 6RQR�VWDWH�LQVHULWH�GXH�RSHUD]LRQL�GL
FUHD]LRQH�H�GL�GLVWUX]LRQH

FRQWNH\�FUHDWH�YRLG���GHVWUR\�FRQWNH\��

• $VWUD]LRQH�H�,QFDSVXODPHQWR"

Oggetti 52

,/�&217$725(��862�(67(512

• 6L�LPSRUWDQR�OD�GHILQL]LRQH�GHOO¶$'7�H�OH
GLFKLDUD]LRQL�GHOOH�IXQ]LRQL�(FRXQWHU�K)

• 6L�GHILQLVFRQR�WDQWH�YDULDELOL�FRQWDWR�
UH�TXDQWH�QH�RFFRUURQR��H�VL�XVDQR
�LQFOXGH��FRXQWHU�K�
PDLQ���^
LQW�Y���Y���FRQWNH\�F��
F�� �FUHDWH���� UHVHW�F���
LQF�F����LQF�F���

�Y� JHW9DOXH�F����Y� JHW9DOXH�F���
�GHVWUR\��F���
`



Oggetti 53

2**(77,�FRPH�$'7
8Q�RJJHWWR�LQFDUQD�OD�LGHD�GL�$'7�LQ
VHQVR�FRPSOHWR
9LHQH�FUHDWR�GD�XQ�WLSR��GHWWR�FODVVH��H
q�FDSDFH�GL�HVSRUWDUH�RSHUD]LRQL�H
LQFDSVXODUH�OR�VWDWR�LQWHUQR

&HQWUR
VHUYL]L

2SHUD]LRQH�$

2SHUD]LRQH�%

2SHUD]LRQH�&
3DUWH
QDVFRVWD

3DUWH�YLVLELOH
�,17(5)$&&,$�

Classe

Oggetti 54

,/�&21&(772�',�2**(772

8Q�RJJHWWR�YLHQH�LQWHVR�FRPH�XQ
FHQWUR�GL�VHUYL]L�GRWDWR�GL�XQD��SDUWH
YLVLELOH��LQWHUIDFFLD��H�GL�XQD�SDUWH
QDVFRVWD

&HQWUR
VHUYL]L

2SHUD]LRQH�$

2SHUD]LRQH�%

2SHUD]LRQH�&
3DUWH
QDVFRVWD

3DUWH�YLVLELOH
�,17(5)$&&,$�



Oggetti 55

,/�&21&(772�',�2**(772

2IIUH�DJOL�DOWUL�RJJHWWL��FOLHQWL��XQ
LQVLHPH�GL�DWWLYLWj��RSHUD]LRQL�
VHQ]D�FKH�VLD�QRWD�DFFHVVLELOH�OD�VXD
RUJDQL]]D]LRQH�LQWHUQD

&HQWUR
VHUYL]L

2SHUD]LRQH�$

2SHUD]LRQH�%

2SHUD]LRQH�&
3DUWH
QDVFRVWD

3DUWH�YLVLELOH
�,17(5)$&&,$�

Oggetti 56

,/�&21&(772�',�2**(772

2JQL�FOLHQWH�SXz�FUHDUH��LVWDQ]LDUH�
WDQWL�RJJHWWL�TXDQWL�JOLHQH�RFFRUURQR
D�SDUWLUH�GD�XQD�VRUWD�GL�³PRGHOOR´
GHOO¶RJJHWWR��FODVVH�

&HQWUR
VHUYL]L

2SHUD]LRQH�$

2SHUD]LRQH�%

2SHUD]LRQH�&
3DUWH
QDVFRVWD

3DUWH�YLVLELOH
�,17(5)$&&,$�

Classe



Oggetti 57

6,67(0,�$�2**(77,

/¶DUFKLWHWWXUD�GL�XQ�VLVWHPD�D�RJJHWWL�

• XQ�LQVLHPH�GL�RJJHWWL�FKH�LQWHUDJL�
VFRQR�JOL�XQL�FRQ�JOL�DOWUL

• VHQ]D�FRQRVFHUH�QXOOD�GHOOH�ULVSHW�
WLYH�UDSSUHVHQWD]LRQL�FRQFUHWH

• 0RGHOOR�GL�LQWHUD�
]LRQH�D�³VFDPELR
GL�PHVVDJJL´

Oggetti 58

/¶,'($�',�2**(772

• LQWHJUD�GDWL�H�HODERUD]LRQH
�FRPSRUWDPHQWR�

• SURPXRYH�DSSURFFL�GL�SURJHWWD]LRQH�H
VYLOXSSR�VLD�WRS�GRZQ�VLD�ERWWRP�XS

• FDWWXUD�L�SULQFLSL�IRQGDPHQWDOL�GL�XQD
FRUUHWWD�VWUXWWXUD]LRQH�GHO�VRIWZDUH

• LQWURGXFH�XQD�LQWHUD]LRQH�PROWR�ULFFD�H
RULHQWDWD�D�JHVWLUH�OD�FRPSOHVVLWj



Oggetti 59

/(�35235,(7¬�',�81�2**(772

• 8Q�RJJHWWR�SRVVLHGH�VWDWR��IXQ]LRQD�
PHQWR�H�LGHQWLWj

• 6WUXWWXUD�H�IXQ]LRQDPHQWR�GL�RJJHWWL
VLPLOL�VRQR�GHILQLWL�QHOOD�ORUR�FODVVH
FRPXQH��GL�FXL�HVVL�VRQR�LVWDQ]H

• ,�WHUPLQL�LVWDQ]D�H�RJJHWWR�VRQR
LQWHUFDPELDELOL

Oggetti 60

,/�&21&(772�',�&/$66(

• /D�FODVVH�GHVFULYH�OD�VWUXWWXUD
LQWHUQD�H�LO�IXQ]LRQDPHQWR�GL�XQ
RJJHWWR

• 2JJHWWL�DSSDUWHQHQWL�D�XQD�VWHVVD
FODVVH�KDQQR�
– OD�VWHVVD�UDSSUHVHQWD]LRQH�LQWHUQD

– OH�VWHVVH�RSHUD]LRQL

– OR�VWHVVR�IXQ]LRQDPHQWR



Oggetti 61

5(/$=,21,�75$�2**(77,

• /H�UHOD]LRQL�WUD�RJJHWWL�VRQR�LO�SXQWR�
FKLDYH�GHOOD�SURJHWWD]LRQH�³LQ�WKH�
ODUJH´

• 6RQR�RJJL�FRGLILFDWH�LQ�³UHOD]LRQL´
– LQFDSVXODPHQWR��SRVVHVVR

– HUHGLWDULHWj

Oggetti 62

(5(',7$5,(7¬

• 8QD�UHOD]LRQH�WUD�FODVVL

• (UHGLWDULHWj�VLQJROD��XQD�FODVVH
FRQGLYLGH�OD�VWUXWWXUD�H�R�LO�IXQ]LRQD�
PHQWR�GHILQLWR�LQ�XQ¶DOWUD�FODVVH

• (UHGLWDULHWj�PXOWLSOD��XQD�FODVVH
FRQGLYLGH�OD�VWUXWWXUD�H�R�LO�IXQ]LRQD�
PHQWR�GHILQLWR�LQ�YDULH�DOWUH�FODVVL



Oggetti 63

(5(',7$5,(7¬

• 8QD�UHOD]LRQH�WUD�FODVVL

• (UHGLWDULHWj�VLQJROD��XQD�FODVVH
FRQGLYLGH�OD�VWUXWWXUD�H�R�LO�IXQ]LRQD�
PHQWR�GHILQLWR�LQ�XQ¶DOWUD�FODVVH

• (UHGLWDULHWj�PXOWLSOD��XQD�FODVVH
FRQGLYLGH�OD�VWUXWWXUD�H�R�LO�IXQ]LRQD�
PHQWR�GHILQLWR�LQ�YDULH�DOWUH�FODVVL

La nozione di ereditarietà
scaturisce dall'esigenza di poter
FRQGLYLGHUH��SDUWL�GL��XQD
GHVFUL]LRQH, cioè di ULXVDUH
FRQFHWWL�JLj�HVLVWHQWL�H�FRGLFH
JLj�VFULWWR�H�SURYDWR.

Oggetti 64

/,1*8$**,�$'�2**(77,

• /LQJXDJJL�REMHFW�RULHQWHG
– VXSSRUWDQR�VLD�LQFDSVXODPHQWR�
VLD�HUHGLWDULHWj

• /LQJXDJJL�REMHFW�EDVHG
– VXSSRUWDQR�SULPDULDPHQWH�LO�FRQFHWWR�GL
PRGXOR
�FRPH�$GD�H�0RGXOD��



Oggetti 65

69,/8332�³2%-(&7�25,(17('´
• 6L�SXz�VYLOXSSDUH�VRIWZDUH�LQ�PRGR�³REMHFW�
RULHQWHG´�DQFKH�VHQ]D�GLVSRUUH�D�OLYHOOR
LPSOHPHQWDWLYR�GL�XQ�OLQJXDJJLR�D�RJJHWWL"

• 6L����PD
– q�UHVSRQVDELOLWj�GHO�SURJHWWLVWD�DXWROLPLWDUVL
H�VWUXWWXUDUH�LO�VRIWZDUH�LQ�PRGR�FRHUHQWH

– LO�OLQJXDJJLR�QRQ�YLQFROD�REEOLJDWRULDPHQWH
DO�ULVSHWWR�GL�LQFDSVXODPHQWR�H�DOWUL�SULQFLSL

– LO�OLQJXDJJLR�QRQ�VXSSRUWD�GLUHWWDPHQWH
LQFDSVXODPHQWR��HUHGLWDULHWj��HWF�

Oggetti 66

&/$66,��02'8/,��$'7��7,3,

• ,O�FRQFHWWR�GL�FODVVH�QRQ�FRLQFLGH�FRQ�LO
FRQFHWWR�GL�WLSR
– /D�FODVVH�SXz�HVVHUH�LQWHVD�FRPH�OD
VSHFLILFD�LPSOHPHQWD]LRQH�GL�XQ�WLSR

– LQFOXVH�OH�PRGDOLWj�GL�FRVWUX]LRQH�GHJOL
RJJHWWL

• ,O�FRVWUXWWR�FODVV�LQWHJUD
– DVSHWWL�WLSLFL�GHL�FRVWUXWWL�SHU�HVSULPHUH
PRGXODULWj

– DVSHWWL�WLSLFL�GHL�FRVWUXWWL�SHU�GHILQLUH�$'7



Oggetti 67

48$/,�23(5$=,21,�"

&ODVVLILFD]LRQH�GHOOH�RSHUD]LRQL &DWHJRULH

dal punto di vista di FKL�OH�XVD • costruttori/distruttori
• selettori
• trasformatori
• predicati
• ....

dal punto di vista di FKL�OH�UHDOL]]D • primitive / non-primitive
• operazioni di costruzione /

operazioni di configurazione
• operazioni private / pubbliche

Oggetti 68

,/�38172�',�9,67$�87(17(

• 'DO�SXQWR�GL�YLVWD�GHOO¶XWHQWH��YL�VRQR�
• RSHUD]LRQL�GL�FRVWUX]LRQH��FRVWUXWWRUL�GLVWUXWWRUL�

• RSHUD]LRQL�GL�VHOH]LRQH�GL�FRPSRQHQWL��VHOHWWRUL�

• RSHUD]LRQL�GL�YHULILFD�GL�SURSULHWj��SUHGLFDWL�

• RSHUD]LRQL�GL�WUDVIRUPD]LRQH��WUDVIRUPDWRUL�

• /D�SUHVHQ]D�R�DVVHQ]D�GL�FHUWH�FDWHJRULH�GL
RSHUD]LRQL�LPSOLFD�GLYHUVL�WLSL�GL�RJJHWWL�
• RJJHWWL�DWRPLFL�YV��RJJHWWL�FRPSRVWL
JOL�RJJHWWL�DWRPLFL�QRQ�KDQQR�VHOHWWRUL

• RJJHWWL�FRQ�R�VHQ]D�VWDWR
JOL�RJJHWWL�VHQ]D�VWDWR�QRQ�KDQQR�WUDVIRUPDWRUL



Oggetti 69

,/�38172�',�9,67$
'(//¶,03/(0(17$725(

• /¶LPSOHPHQWDWRUH��LQYHFH��RSHUD�GLYHUVH
FODVVLILFD]LRQL�LQ�UHOD]LRQH�DOO¶DVSHWWR�FKH
LQWHQGH�PHWWHUH�LQ�OXFH
• RSHUD]LRQL�GL�FRVWUX]LRQH���FRQILJXUD]LRQH

• RSHUD]LRQL�SULPLWLYH���QRQ�SULPLWLYH

• RSHUD]LRQL�SULYDWH���SXEEOLFKH

• Questi criteri di classificazione RSHUDQR�VX
GLPHQVLRQL�GLYHUVH uno rispetto all’altro
– possono quindi esistere primitive private o pubbliche,

operatori di costruzione privati e pubblici, etc.

Oggetti 70

,/�38172�',�9,67$
'(//¶,03/(0(17$725(

• /¶LPSOHPHQWDWRUH��LQYHFH��RSHUD�GLYHUVH
FODVVLILFD]LRQL�LQ�UHOD]LRQH�DOO¶DVSHWWR�FKH
LQWHQGH�PHWWHUH�LQ�OXFH
• RSHUD]LRQL�GL�FRVWUX]LRQH���FRQILJXUD]LRQH

• RSHUD]LRQL�SULPLWLYH���QRQ�SULPLWLYH

• RSHUD]LRQL�SULYDWH���SXEEOLFKH

• Questi criteri di classificazione RSHUDQR�VX
GLPHQVLRQL�GLYHUVH�uno rispetto all’altro
– possono quindi esistere primitive private o pubbliche,

operatori di costruzione privati e pubblici, etc.

&RVWUX]LRQH��un’operazione di
GHILQL]LRQH, che alloca memoria e
eventualmente inizializza
Anche 'LVWUX]LRQH esplicita o
implicita

&RQILJXUD]LRQH��un’operazione
che inizializza un oggetto



Oggetti 71

,/�38172�',�9,67$
'(//¶,03/(0(17$725(

• /¶LPSOHPHQWDWRUH��LQYHFH��RSHUD�GLYHUVH
FODVVLILFD]LRQL�LQ�UHOD]LRQH�DOO¶DVSHWWR�FKH
LQWHQGH�PHWWHUH�LQ�OXFH
• RSHUD]LRQL�GL�FRVWUX]LRQH���FRQILJXUD]LRQH

• RSHUD]LRQL�SULPLWLYH���QRQ�SULPLWLYH

• RSHUD]LRQL�SULYDWH���SXEEOLFKH

• Questi criteri di classificazione RSHUDQR�VX
GLPHQVLRQL�GLYHUVH�uno rispetto all’altro
– possono quindi esistere primitive private o pubbliche,

operatori di costruzione privati e pubblici, etc.

3ULPLWLYH�
• operazioni GLSHQGHQWL�GDOOD
UDSSUHVHQWD]LRQH

• le uniche a poter accedere alla
rappresentazione interna

• un insieme IXQ]LRQDOPHQWH�FRPSOHWR

1RQ�SULPLWLYH�
• operazioni LQGLSHQGHQWL�GDOOD
UDSSUHVHQWD]LRQH

• non accedono alla rappresentazione
interna → non cambiano se essa
viene modificata

Oggetti 72

,/�38172�',�9,67$
'(//¶,03/(0(17$725(

• /¶LPSOHPHQWDWRUH��LQYHFH��RSHUD�GLYHUVH
FODVVLILFD]LRQL�LQ�UHOD]LRQH�DOO¶DVSHWWR�FKH
LQWHQGH�PHWWHUH�LQ�OXFH
• RSHUD]LRQL�GL�FRVWUX]LRQH���FRQILJXUD]LRQH

• RSHUD]LRQL�SULPLWLYH���QRQ�SULPLWLYH

• RSHUD]LRQL�SULYDWH���SXEEOLFKH

• Questi criteri di classificazione RSHUDQR�VX
GLPHQVLRQL�GLYHUVH�uno rispetto all’altro
– possono quindi esistere primitive private o pubbliche,

operatori di costruzione privati e pubblici, etc.

3XEEOLFKH�
tutti possono invocarle per
operare sull’oggetto

3ULYDWH�
possono essere invocate
VROR�GD�DOWUH�RSHUD]LRQL
del medesimo oggetto


