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67587785(�'$7,��2/75(�*/,�$55$<

• OH�VWUXWWXUH�GDWL�SURJHWWDWH�SHU�RVSLWDUH�XQD
FROOH]LRQH�GL�HOHPHQWL��VRQR�YDULD]LRQL�GL�DUUD\

• 0D�O
DUUD\�KD�GLPHQVLRQH�ILVVD�DQFKH�LQ�-DYD

– GHWHUPLQDWD�D�SULRUL��QHL�OLQJXDJJL�VWDWLFL

– GHWHUPLQDWD�DO�PRPHQWR�GHOOD�FUHD]LRQH��VH�GHILQLWL
GLQDPLFDPHQWH��-DYD�

• 0ROWL�SUREOHPL�ULFKLHGRQR�VWUXWWXUH�GDWL�LQ
JUDGR�GL�UDSSUHVHQWDUH�FROOH]LRQL�GL�HOHPHQWL
GL�QXPHUR�YDULDELOH�GLQDPLFDPHQWH

• (IILFLHQ]D�QHOO¶XVR�GHOOH�ULVRUVH
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/,67(
• 8QD�OLVWD�q�XQD�FROOH]LRQH�GL�HOHPHQWL

RUJDQL]]DWL�FRQFHWWXDOPHQWH�LQ�VHTXHQ]D

• /D�GLPHQVLRQH�GHOOD�OLVWD�QRQ�q�SUHILVVDWD

• *OL�HOHPHQWL�VRQR�DJJLXQWL�VX�QHFHVVLWj�H
RFFXSDQR�VROR�PHPRULD�TXDQGR�QHFHVVDULR

3URJHWWR�LQ�-DYD
• 8VR�GHOOD�VHPDQWLFD�SHU�ULIHULPHQWR

'HFLVLRQL�SURJHWWXDOL
• 8QD�OLVWD�FRPH�FRQWHQLWRUH�GL�YDORUL
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/,67(��5$335(6(17$=,21(
• 8QD�OLVWD�q�VSHVVR�UDSSUHVHQWDWD�VRWWR�IRUPD

GL�VHTXHQ]D�GL�QRGL�FRQFDWHQDWL

• 2JQL�QRGR�GHOOD�OLVWD�q�IDWWR�GL�GXH�SDUWL��XQ
YDORUH�H�XQ�ULIHULPHQWR�DO�QRGR�VXFFHVVLYR

• /D�UDSSUHVHQWD]LRQH�ILVLFD�SXz�HVVHUH�
– EDVDWD�VX�SXQWDWRUL�H�DOORFD]LRQH�GLQDPLFD
– EDVDWD�VX�RJJHWWL�FUHDWL�GLQDPLFDPHQWH
– EDVDWD�VX�DOWUH�UDSSUHVHQWD]LRQL��ILOH��DUUD\��«�
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/,67(
• &RQVLGHULDPR�XQ�JHQHULFR�HOHPHQWR

SXEOLF�FODVV�/LVW,QW�^
��SULYDWH�/LVW,QW�QH[W�
��SULYDWH�,QWHJHU�LWHP�

��SXEOLF�/LVW,QW��
���^�QH[W� �QXOO��LWHP� �QXOO�`
���
`

item
next
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/,67(��IXQ]LRQDOLWj

SXEOLF�FODVV�/LVW,QW�^
��SULYDWH�/LVW,QW�QH[W�
��SULYDWH�,QWHJHU�LWHP�

SXEOLF�/LVW,QW���^`
SXEOLF�YRLG��LQVHUW��LQW�L��^`
SXEOLF�,QWHJHU�H[WUDFW����^`

SXEOLF�ERROHDQ�LV1RW(PSW\����^`
SXEOLF�YRLG�SULQW/LVW����^`
`

item
next
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/,67(��IXQ]LRQDOLWj

SXEOLF�FODVV�/LVW,QW�^
��SULYDWH�/LVW,QW�QH[W�
��SULYDWH�,QWHJHU�LWHP�

SXEOLF�/LVW,QW���^QH[W� �QXOO��LWHP� �QXOO�`
`

/¶HOHPHQWR�FUHDWR�QRQ�ULIHULVFH�QXOOD
6L�QRWL�FKH�FRQVLGHULDPR�GL�ULIHULUH
XQ�DOWUR��QH[W��H�XQ�ZUDSSHU�,QWHJHU��LWHP�
,QVHULPHQWL�/,)2

item
next

item
next
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/,67(��LQVHULPHQWR
SXEOLF�FODVV�/LVW,QW�^
��SULYDWH�/LVW,QW�QH[W�
��SULYDWH�,QWHJHU�LWHP�
SXEOLF�YRLG��LQVHUW��LQW�L��^
�LI��LWHP  QXOO�^LWHP� �QHZ�,QWHJHU��L��`
�HOVH�^
��/LVW,QW�WHPS� �QH[W�
��QH[W� �QHZ�/LVW,QW���
��QH[W�LWHP� �LWHP��LWHP� �QHZ�,QWHJHU��L��
��QH[W�QH[W� �WHPS�
�����`
` item

next

int

item
next
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/,67(��LQVHULPHQWR
SXEOLF�FODVV�/LVW,QW�^
SXEOLF�YRLG��LQVHUW��LQW�L��^
�LI��LWHP  QXOO�^LWHP� �QHZ�,QWHJHU��L��`
�HOVH�^����LWHP�QRQ�QXOOR
��/LVW,QW�WHPS� �QH[W�����WHPS�H�QH[W�QXOO
��QH[W� �QHZ�/LVW,QW���
��QH[W�LWHP� �LWHP��LWHP� �QHZ�,QWHJHU��L��
��QH[W�QH[W� �WHPS�
�����`
`

item
next

itemn
next

tempthis
item1
next
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/,67(��LQVHULPHQWR
SXEOLF�FODVV�/LVW,QW�^
SXEOLF�YRLG��LQVHUW��LQW�L��^
�LI��LWHP  QXOO�^LWHP� �QHZ�,QWHJHU��L��`
�HOVH�^����LWHP�QRQ�QXOOR

/LVW,QW�WHPS� �QH[W�����WHPS�QRQ�QXOO
QH[W� �QHZ�/LVW,QW���

��QH[W�LWHP� �LWHP��LWHP� �QHZ�,QWHJHU��L��
��QH[W�QH[W� �WHPS�
�����`
`

item
next

item1
next

item2
next

temp

this
item
next
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/,67(��LQVHULPHQWR
SXEOLF�FODVV�/LVW,QW�^
SXEOLF�YRLG��LQVHUW��LQW�L��^
�LI��LWHP  QXOO�^LWHP� �QHZ�,QWHJHU��L��`
�HOVH�^����LWHP�QRQ�QXOOR
��/LVW,QW�WHPS� �QH[W�����WHPS�QRQ�QXOO
��QH[W� �QHZ�/LVW,QW���
��QH[W�LWHP� �LWHP��LWHP� �QHZ�,QWHJHU��L��
��QH[W�QH[W� �WHPS�
������`
`

itemn
next

this
item1
next

item2
next

temp

item
next
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/,67(��HVWUD]LRQH

SXEOLF�,QWHJHU�H[WUDFW����^�,QWHJHU�L,�
�LI��LWHP�  �QXOO��^UHWXUQ�QXOO�`
�HOVH
�^�L,� �LWHP�
���LI��QH[W�  �QXOO��LWHP� �QXOO�
���HOVH�^LWHP� �QH[W�LWHP�
���������QH[W� �QH[W�QH[W�`
���UHWXUQ�L,�
`

6L�QRWL�LO�UXROR�GL�,QWHJHU��ZUDSSHU��SHU�LQGLFDUH�FKH�QRQ
VL�UHVWLWXLVFH�DOFXQ�YDORUH
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/,67(��HVWUD]LRQH
SXEOLF�,QWHJHU�H[WUDFW����^�,QWHJHU�L,�
�«�HOVH
�^�L,� �LWHP�
���LI��QH[W�  �QXOO��LWHP� �QXOO�
���HOVH�^LWHP� �QH[W�LWHP�
���������QH[W� �QH[W�QH[W�`
���UHWXUQ�L,�
`

this
item
next this

item
next
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/,67(��HVWUD]LRQH
SXEOLF�,QWHJHU�H[WUDFW����^�,QWHJHU�L,�
�«�HOVH
�^�L,� �LWHP�
���LI��QH[W�  �QXOO��LWHP� �QXOO�
���HOVH�^LWHP� �QH[W�LWHP�
���������QH[W� �QH[W�QH[W�`
���UHWXUQ�L,�
`

item1
next

this
item2
next

item3
next

item2
next

this
item3
next

Liste - 14

/,67(��IXQ]LRQDOLWj

SXEOLF�FODVV�/LVW,QW�^
�SULYDWH�/LVW,QW�QH[W��SULYDWH�,QWHJHU�LWHP�
SXEOLF�/LVW,QW���^���`
SXEOLF�YRLG��LQVHUW��LQW�L��^���`
SXEOLF�,QWHJHU�H[WUDFW����^���`

SXEOLF�ERROHDQ�LV1RW(PSW\���
���^UHWXUQ��LWHP�� �QXOO��`
SXEOLF�YRLG�SULQW/LVW����^`
���VWDPSD�OD�OLVWD�LQ�IRUPDWR�HVWHUQR
`



Liste - 15

/,67(��SULQW/LVW
SXEOLF�YRLG�SULQW/LVW����^
/LVW,QW�WHPS� �QH[W��LQW�L� ���
LI��LWHP�  �QXOO��6\VWHP�RXW�SULQWOQ����/LVWD�YXRWD����
HOVH
^6\VWHP�RXW�SULQWOQ���(OHP�1���YDOH����LWHP��
�ZKLOH��WHPS�� �QXOO�
��^�L���
����6\VWHP��RXW��SULQWOQ����(OHP�1�����L��

��YDOH�����WHPS�LWHP��
����WHPS� �WHPS��QH[W�
��`
``
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/,67(��WR6WULQJ
SXEOLF�6WULQJ�WR6WULQJ����^
/LVW,QW�WHPS� �QH[W��LQW�L� ����6WULQJ�V�
LI��LWHP�  �QXOO��UHWXUQ���/LVWD�YXRWD�?Q��
HOVH
^V� ��?Q�/LVWD�FRQ�HOHPHQWL�����LWHP�
�ZKLOH��WHPS�� �QXOO�
�^�V� �V����?W����WHPS�LWHP�
���WHPS� �WHPS�QH[W���L����`
�UHWXUQ��V� �V����?Q�,Q�WRWDOH��VRQR��

��L�����HOHPHQWL?Q��
`
`
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862�GD�SDUWH�GL�&/,(17,
SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��^
��LQW�L���,QWHJHU�L,�
/LVW,QW�ILUVW� �QHZ�/LVW,QW����
ILUVW�LQVHUW�����ILUVW�LQVHUW����
ILUVW�LQVHUW�����
L,� �ILUVW�H[WUDFW���
LI��L,�� �QXOO��^�L� �L,�LQW9DOXH�������`
ILUVW�LQVHUW������
ILUVW�SULQW/LVW����
ZKLOH��ILUVW�LV1RW(PSW\����
�^�L� �ILUVW�H[WUDFW���LQW9DOXH���`
`
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352*(772�',�/,67(�,1�-$9$
/LVW��TXDOH�UDSSUHVHQWD]LRQH"
• DSSURFFLR�FODVVLFR�

– XQ�FDPSR�YDOXH�FKH�UDSSUHVHQWD�LO�YDORUH��2EMHFW�
– XQ�FDPSR�QH[W�FKH�SXQWD�DO�SURVVLPR�QRGR��/LVW�

• VHPSOLFH��PD�FRQ�DOFXQL�GLIHWWL
– OD�OLVWD�QRQ�HVLVWH�FRPH�HQWLWj�HVSOLFLWD��FRLQFLGH�FRQ�LO

ULIHULPHQWR�DO�SULPR�QRGR�

– GLIILFLOL�YDULD]LRQL�FRQ�VHPDQWLFD�GLYHUVD�GD�TXHOOD
SUHGHILQLWD��LQVHULPHQWR�LQ�WHVWD�
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352*(772�',�/,67(�,1�-$9$
/LVW��TXDOH�UDSSUHVHQWD]LRQH"
• DSSURFFLR�FODVVLFR�

– XQ�FDPSR�YDOXH�FKH�UDSSUHVHQWD�LO�YDORUH��2EMHFW�
– XQ�FDPSR�QH[W�FKH�SXQWD�DO�SURVVLPR�QRGR��/LVW�

• VHPSOLFH��PD�FRQ�DOFXQL�GLIHWWL
– OD�OLVWD�QRQ�HVLVWH�FRPH�HQWLWj�HVSOLFLWD��FRLQFLGH�FRQ�LO

ULIHULPHQWR�DO�SULPR�QRGR�

– FLz�UHQGH�GLIILFLOH�DYHUH�VHPDQWLFKH�GL�FRVWUX]LRQH
GLYHUVH�GD�TXHOOD�SUHGHILQLWD��LQVHULPHQWR�LQ�WHVWD�

Poiché il valore è un 2EMHFW, OD
OLVWD�SXz�RVSLWDUH�VROR�RJJHWWL
(non variabili di tipi primitivi)

Al posto dei tipi primitivi occorre dunque
utilizzare le corrispondenti FODVVL�ZUDSSHU
(LQW → ,QWHJHU, IORDW → )ORDW, etc.)

Liste - 20

$1$/,6,�&5,7,&$�'(/�352*(772
/
DSSURFFLR�FODVVLFR�q�VRGGLVIDFHQWH"

• QRQ�GHO�WXWWR��LQ�TXDQWR�OD�OLVWD�QRQ�HVLVWH
FRPH�HQWLWj�HVSOLFLWD��FRLQFLGH�FRQ�LO
ULIHULPHQWR�DO�SULPR�QRGR

– OD�FODVVH�/LVW�LQ�UHDOWj�UDSSUHVHQWD�LO�QRGR�GHOOD
OLVWD��QRQ�OD�OLVWD�LQ�TXDQWR�WDOH�

• FLz�UHQGH�LPSRVVLELOH�DYHUH�VHPDQWLFKH�GL
FRVWUX]LRQH�GLYHUVH�GD�TXHOOD�SUHGHILQLWD
�LQVHULPHQWR�LQ�WHVWD�

– DG�HVHPSLR��q�LPSRVVLELOH�GHULYDUH�GD�/LVW�XQD
FODVVH�6RUWHG/LVW�FKH�FRVWUXLVFD�OLVWH�RUGLQDWH
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$1$/,6,�&5,7,&$�'(/�352*(772
3HUFKp"
• 3HUFKp�LO�FRVWUXWWRUH�GL�XQD�WDOH�FODVVH�6RUWHG/LVW

FKLDPHUHEEH�FRPH�SULPD�FRVD�LO�FRVWUXWWRUH�GHOOD
FODVVH�EDVH�/LVW��FKH�FUHD�JLj�XQ�QXRYR�QRGR�H�OR
LQVHULVFH�LQ�WHVWD�

• 1HVVXQR�SXz�UHYRFDUH�TXHO�FRPSRUWDPHQWR��LQGLSHQ�
GHQWHPHQWH�GDO�FRVWUXWWRUH�GL�6RUWHG/LVW

• ,O�FOLHQWH�ULFHYHUHEEH�LQ�RJQL�FDVR�LO�ULIHULPHQWR�DO
QXRYR�QRGR�FUHDWR�LQ�WHVWD

Liste - 22

5(9,6,21(�'(/�352*(772
8QD�GLYHUVD�UDSSUHVHQWD]LRQH

• /LVW�UDSSUHVHQWD�OD�OLVWD��q�XQ�RJJHWWR�FKH
FRQWLHQH�OD�UDGLFH�GHOOD�VHTXHQ]D�GL�QRGL

– WDOH�UDGLFH�q�XQ�ULIHULPHQWR�D�XQ�RJJHWWR�/LVW1RGH

• /LVW1RGH�UDSSUHVHQWD�LO�QRGR�GHOOD�OLVWD
– FRQWLHQH�LO�YDORUH�H�LO�ULIHULPHQWR�DO�QRGR�VXFFHVVLYR
– q�TXHOOR�FKH�SULPD�FKLDPDYDPR�LPSURSULDPHQWH�OLVWD

/LVW1RGH/LVW1RGH

/LVW
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5(9,6,21(�'(/�352*(772
3HUFKp�TXHVWR�DSSURFFLR�ULVROYH�LO�SUREOHPD"

• 3HUFKp�RUD�FUHDUH�XQD�/LVW�QRQ�LPSOLFD�SL��FUHDUQH
DQFKH�XQ�QRGR�

• 4XLQGL��LO�FRVWUXWWRUH�GL�/LVW�SXz�JHVWLUH�GLUHWWDPHQWH
OD�FUHD]LRQH�GHO�QRGR��LQVHUHQGROR�QHOOD�SRVL]LRQH�SL�
DSSURSULDWD

• 5LGHILQHQGR�LO�SURSULR�FRVWUXWWRUH��XQD�VRWWRFODVVH
6RUWHG/LVW�SXz�FDPELDUH�WDOH�FRPSRUWDPHQWR

• ,O�FOLHQWH�ULFHYH�LQ�RJQL�FDVR�LO�ULIHULPHQWR�DOOD�QXRYD
OLVWD�FUHDWD��QRQ�JLj�D�XQR�VSHFLILFR�QRGR�

Liste - 24

1XRYR�3URJHWWR�/LVWD�6HPSOLFH
SXEOLF�FODVV�/LVW1RGH�LPSOHPHQWV�,SRVLWLRQ�^
���,PSOHPHQWD]LRQH�GHOO
LQWHUIDFFLD��,3RVLWLRQ´
SURWHFWHG�2EMHFW�LWHP��SURWHFWHG�/LVW1RGH�QH[W�

SXEOLF�/LVW1RGH�2EMHFW�R��^�LWHP� �R��QH[W QXOO�`

SXEOLF�2EMHFW�JHW,WHP��^�UHWXUQ�LWHP�`
SXEOLF�2EMHFW�FRQWDLQHU���^UHWXUQ�QXOO��`
���PRGLILFDUH�SHU�ULIHULUH�OD�OLVWD�FXL�QRGR�DSSDUWLHQH

SXEOLF�/LVW1RGH�JHW1H[W���^�UHWXUQ�QH[W�`
SXEOLF�YRLG�VHW1H[W�/LVW1RGH�QH[W�^�WKLV�QH[W QH[W�`
`



Liste - 25

,17(5)$&&,$�SHU�12'2�GL�/,67$

SXEOLF�LQWHUIDFH�,3RVLWLRQ
^���TXHVWD�LQWHUIDFFLD�SHU�VLQJROR�HOHPHQWR

�SXEOLF�2EMHFW�JHW,WHP����
�SXEOLF�2EMHFW�FRQWDLQHU���
����TXHVWR�HOHPHQWR�SHUPHWWH�DO�QRGR�GL�SXQWDUH
����DOOD�OLVWD�FXL�LO�QRGR�DSSDUWLHQH
����QRQ�LPSOHPHQWDWR��IDUH�SHU�HVHUFL]LR

`

/D�,QWHUIDFFLD�FRQVHQWH�DG�XQ�QRGR�GL�WURYDUH�LO�SURVVLPR
H�GL�ULIHULUH�XQD�HG�XQD�VROD�OLVWD

Liste - 26

,17(5)$&&,$�/,67$
SXEOLF�LQWHUIDFH�,/LVW����LQWHUIDFFLD�SHU�OD�OLVWD
^
���,QVHULPHQWR�RJJHWWR�D�LQL]LR�H�D�ILQH�OLVWD
SXEOLF�YRLG�LQVHUW�2EMHFW�R��
SXEOLF�YRLG�DSSHQG�2EMHFW�R��
���5LPR]LRQH�GD�LQL]LR�H�ILQH�OLVWD
SXEOLF�2EMHFW�UHPRYH)LUVW���WKURZV�/LVW(PSW\([FHSWLRQ�
SXEOLF�2EMHFW�UHPRYH/DVW���WKURZV�/LVW(PSW\([FHSWLRQ�
���5HVWLWXLUH�LO�SULPR�HOHPHQWR�H�XOWLPR�OLVWD
SXEOLF�2EMHFW�ILUVW���WKURZV�/LVW(PSW\([FHSWLRQ�
SXEOLF�2EMHFW�ODVW���WKURZV�/LVW(PSW\([FHSWLRQ�
���1XPHUR�HOHPHQWL�H�SUHGLFDWR�GL�OLVWD�YXRWD
SXEOLF�LQW�VL]H���� ��SXEOLF�ERROHDQ�LV(PSW\���
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/,67$�6(03/,&(��OLQN�LQ�DYDQWL�
SXEOLF�FODVV�6LPSOH/LVW�LPSOHPHQWV�,/LVW
^SULYDWH�LQW�VL]H��SULYDWH�/LVW1RGH�ILUVW�
���,QVHULPHQWR�RJJHWWR�D�LQL]LR�H�D�ILQH�OLVWD
SXEOLF�YRLG�LQVHUW�2EMHFW�R�
SXEOLF�YRLG�DSSHQG�2EMHFW�R�
���5LPR]LRQH�SULPR�H�XOWLPR�HOHPHQWR
SXEOLF�2EMHFW�UHPRYH)LUVW���WKURZV�/LVW(PSW\([FHSWLRQ
SXEOLF�2EMHFW�UHPRYH/DVW���WKURZV�/LVW(PSW\([FHSWLRQ
���5HVWLWXLUH�LO�SULPR�HOHPHQWR�H�XOWLPR�OLVWD
SXEOLF�2EMHFW�ILUVW���WKURZV�/LVW(PSW\([FHSWLRQ
SXEOLF�2EMHFW�ODVW���WKURZV�/LVW(PSW\([FHSWLRQ
���1XPHUR�HOHPHQWL�H�SUHGLFDWR�GL�OLVWD�YXRWD
SXEOLF�LQW�VL]H��� ��SXEOLF�ERROHDQ�LV(PSW\��
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,QVHULPHQWR�LQ�SULPD�SRVL]LRQH
SXEOLF�FODVV�6LPSOH/LVW�LPSOHPHQWV�,/LVW
^SULYDWH�LQW�VL]H��SULYDWH�/LVW1RGH�ILUVW�

���,QVHULPHQWR�RJJHWWR�DOO
LQL]LR�GHOOD�OLVWD
SXEOLF�YRLG�LQVHUW�2EMHFW�R�
^�/LVW1RGH�QRGH� �QHZ�/LVW1RGH�R��
�����/LVW1RGH�FUHDWR�FRQ�SXQWDWRUL�QXOOL
��QRGH�VHW1H[W�ILUVW��
��ILUVW� �QRGH�
��VL]H����`
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,QVHULPHQWR�XOWLPD�SRVL]LRQH
SXEOLF�FODVV�6LPSOH/LVW�LPSOHPHQWV�,/LVW
^SULYDWH�LQW�VL]H��SULYDWH�/LVW1RGH�ILUVW�

���,QVHULPHQWR�DOOD�ILQH�GHOOD�OLVWD
SXEOLF�YRLG�DSSHQG�2EMHFW�R�
^�/LVW1RGH�QHZ1RGH� �QHZ�/LVW1RGH�R��
��/LVW1RGH�QRGH� �ILUVW�
��ZKLOH��QRGH�JHW1H[W��� �QXOO�

QRGH� �QRGH�JHW1H[W�������XOWLPR�HOHPHQWR
��QRGH�VHW1H[W�QHZ1RGH��
��VL]H���
`
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(VWUD]LRQH�GDOOD�SULPD�SRVL]LRQH
SXEOLF�FODVV�6LPSOH/LVW�LPSOHPHQWV�,/LVW
^SULYDWH�LQW�VL]H��SULYDWH�/LVW1RGH�ILUVW�

���5LPR]LRQH�SULPR�HOHPHQWR
SXEOLF�2EMHFW�UHPRYH)LUVW���WKURZV
/LVW(PSW\([FHSWLRQ

^�LI�LV(PSW\����WKURZ�QHZ
/LVW(PSW\([FHSWLRQ���OLVWD�YXRWD����

��/LVW1RGH�QRGH� �ILUVW�
��ILUVW� �QRGH�JHW1H[W����VL]H���
��UHWXUQ�QRGH�JHW,WHP���
`
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(VWUD]LRQH�GDOOD�XOWLPD�SRVL]LRQH
SXEOLF�2EMHFW�UHPRYH/DVW���WKURZV�/LVW(PSW\([FHSWLRQ
^LI��LV(PSW\���
�����WKURZ�QHZ�/LVW(PSW\([FHSWLRQ��OLVWD�YXRWD����

�LI��ILUVW�JHW1H[W���  �QXOO�����XQ�VROR�HOHPHQWR
�^2EMHFW�R� �ILUVW��JHW,WHP����ILUVW� �QXOO�
��UHWXUQ�R�`
�HOVH����SQRGH�SUHFHGH��QRGH�VFRUUH�OLVWD�QRGL

�^/LVW1RGH�QRGH ILUVW�JHW1H[W����/LVW1RGH�SQRGH ILUVW�
�ZKLOH��QRGH�JHW1H[W���� �QXOO�

�������^SQRGH� �QRGH��QRGH �QRGH�JHW1H[W���`
��2EMHFW�R QRGH�JHW,WHP����
��SQRGH�VHW1H[W�QXOO���VL]H���
��UHWXUQ�QRGH�JHW,WHP���
�`
`

Liste - 32

$FFHVVRUL
SXEOLF�2EMHFW�ILUVW���WKURZV�/LVW(PSW\([FHSWLRQ
^LI�LV(PSW\����WKURZ�QHZ�/LVW(PSW\([FHSWLRQ���YXRWD����
�UHWXUQ�ILUVW�JHW,WHP���`

SXEOLF�2EMHFW�ODVW���WKURZV�/LVW(PSW\([FHSWLRQ
^LI�LV(PSW\����WKURZ�QHZ�/LVW(PSW\([FHSWLRQ��YXRWD����
�/LVW1RGH�QRGH� �ILUVW�
�ZKLOH��QRGH�JHW1H[W��� �QXOO��QRGH �QRGH�JHW1H[W���
�UHWXUQ�QRGH�JHW,WHP���
`

SXEOLF�LQW�VL]H��^�UHWXUQ�VL]H�`
SXEOLF�ERROHDQ�LV(PSW\��^�UHWXUQ�ILUVW  QXOO�`



Liste - 33

,/�352*(772�5(9,6,21$72
2UD�q�VHPSOLFH�GHULYDUH�OD�FODVVH�6RUWHG/LVW
• XQD�6RUWHG/LVW�VSHFLDOL]]D�OD�FODVVH�EDVH
6LPSOH/LVW�QHO�VHQVR�FKH�LO�VXR�FRVWUXWWRUH
LQVHULVFH�O
RJJHWWR�QHOOD�SRVL]LRQH�RSSRUWXQD�LQ
EDVH�DOO
RUGLQDPHQWR�DQ]LFKp�VHPSUH�LQ�WHVWD

/LVW1RGH/LVW1RGH

/LVW

Liste - 34

&RQVLGHULDPR�XQ�/LVWD�'RSSLD

3RVVLDPR�SHQVDUH�D�OLVWD�GRSSLDPHQWH�OLQNDWH

• RJQL�QRGR�q�FROOHJDWR�DO�SUHFHGHQWH�D�DO
VXFFHVVLYR

• OD�OLVWD�SXz�DFFHGHUH�DQFKH�DOO¶XOWLPR�HOHPHQWR

'/LVW

)LUVW

/DVW



Liste - 35

1RGR�SHU�/LVWD�'RSSLD
SXEOLF�FODVV�'/LVW1RGH�H[WHQGV�/LVW1RGH�^
���,PSOHPHQWD�LQWHUIDFFLD�,/LVW
���SURWHFWHG�2EMHFW�LWHP��SURWHFWHG�/LVW1RGH�QH[W�

SURWHFWHG�/LVW1RGH�SUHY�
SXEOLF�'/LVW1RGH�2EMHFW�R�

^�VXSHU�R���SUHY� �QXOO�`

SXEOLF�/LVW1RGH�JHW3UHY���^�UHWXUQ�SUHY��`
SXEOLF�YRLG�VHW3UHY�/LVW1RGH�SUHY�
���^�WKLV�SUHY� �SUHY�`
`

���,PSOHPHQWD�SHU�HUHGLWDULHWj�OD�LQWHUIDFFLD�,OLVW�H�GHULYD
GD�/LVW1RGH�L�PHWRGL�GL�EDVH

Liste - 36

/LVWD�'RSSLD
FODVV�'RXEOH/LVW�LPSOHPHQWV�,/LVW^����QRPL�PHWRGL
SURWHFWHG�LQW�VL]H�
SURWHFWHG�'/LVW1RGH�ILUVW��ODVW�
SXEOLF�'RXEOH/LVW�����FRVWUXWWRUH�OLVWD�YXRWD

SXEOLF�YRLG�LQVHUW�2EMHFW�R�
SXEOLF�YRLG�DSSHQG�2EMHFW�R�
SXEOLF�2EMHFW�UHPRYH)LUVW���WKURZV�/LVW(PSW\([FHSWLRQ
SXEOLF�2EMHFW�UHPRYH/DVW���WKURZV�/LVW(PSW\([FHSWLRQ
SXEOLF�2EMHFW�ILUVW���WKURZV�/LVW(PSW\([FHSWLRQ
SXEOLF�2EMHFW�ODVW����WKURZV�/LVW(PSW\([FHSWLRQ
SXEOLF�LQW�VL]H��� SXEOLF�ERROHDQ�LV(PSW\��

`



Liste - 37

(FFH]LRQL�SHU�OH�/LVWH
SXEOLF�FODVV�/LVW(PSW\([FHSWLRQ

H[WHQGV�5XQWLPH([FHSWLRQ
^��SXEOLF�6WULQJ�UHDVRQ�
���FRVWUXWWRUH
�/LVW(PSW\([FHSWLRQ�6WULQJ�UHDVRQ�
��^WKLV�UHDVRQ� �UHDVRQ�`

�SXEOLF�6WULQJ�WR6WULQJ���^UHWXUQ�UHDVRQ�`
`

/¶HFFH]LRQH�VHJQDOD�XQD�OLVWD�YXRWD�SHU�RSHUD]LRQL�GL
DQDOLVL�H�GL�HVWUD]LRQH

Liste - 38

(FFH]LRQL�SHU�OH�/LVWH
/H�OLVW�LQWURGXFRQR�XQD

QXRYD�HFFH]LRQH�D

UXQ�WLPH

SXEOLF�FODVV
/LVW(PSW\([FHSWLRQ

H[WHQGV
5XQWLPH([FHSWLRQ



Liste - 39

/LVWD�'RSSLD��FUHD�H�LQVHUW
FODVV�'RXEOH/LVW�LPSOHPHQWV�,/LVW^����QRPL�PHWRGL
SURWHFWHG�LQW�VL]H���SURWHFWHG�'/LVW1RGH�ILUVW��ODVW�
SXEOLF�'RXEOH/LVW���^�VL]H� ����ILUVW� �ODVW� �QXOO��`
���,QVHULPHQWR�DOO
LQL]LR�GHOOD�OLVWD

SXEOLF�YRLG�LQVHUW�2EMHFW�R�
^�'/LVW1RGH�QRGH� �QHZ�'/LVW1RGH�R��
��QRGH�VHW1H[W�ILUVW���QRGH�VHW3UHY�QXOO��
��LI�ILUVW� QXOO��ILUVW�VHW3UHY�QRGH��
��ILUVW� �QRGH�
��LI�ODVW�  �QXOO��ODVW� �QRGH�
��VL]H���
`
`

Liste - 40

/LVWD�'RSSLD��DSSHQG
FODVV�'RXEOH/LVW�LPSOHPHQWV�,/LVW^����QRPL�PHWRGL
SURWHFWHG�LQW�VL]H���SURWHFWHG�'/LVW1RGH�ILUVW��ODVW�
���,QVHULPHQWR�DOOD�ILQH�GHOOD�OLVWD

SXEOLF�YRLG�DSSHQG�2EMHFW�R�
^�'/LVW1RGH�QRGH� �QHZ�'/LVW1RGH�R��
��QRGH�VHW1H[W�ODVW���QRGH�VHW3UHY�QXOO��
��LI�ODVW� QXOO��ODVW�VHW1H[W�QRGH��
����ODVW� �QRGH�
����LI�ILUVW  QXOO��ILUVW� �QRGH�
����VL]H���
`
`



Liste - 41

/LVWD�'RSSLD��UHPRYH�LQL]LR
���(VWUD]LRQH�DOO¶LQL]LR�GHOOD�OLVWD
SXEOLF�YRLG�UHPRYH)LUVW�2EMHFW�R�

WKURZV�/LVW(PSW\([FHSWLRQ
^LI�LV(PSW\����WKURZ�QHZ�/LVW(PSW\([FHSWLRQ

��OLVWD�YXRWD����
�'/LVW1RGH�QRGH� �ILUVW�
ILUVW� ��'/LVW1RGH��QRGH�JHW1H[W���

�LI�ILUVW� QXOO���ILUVW�VHW3UHY�QXOO��
���HOVH�ODVW� �QXOO�
�VL]H���
�UHWXUQ�QRGH�JHW,WHP���
`

JHW1H[W�UHVWLWXLVFH�XQ�/LVW1RGH��QHFHVVDULR�LO�FDVW

Liste - 42

/LVWD�'RSSLD��UHPRYH�ILQH
���(VWUD]LRQH�DOOD�ILQH�GHOOD�OLVWD
SXEOLF�YRLG�UHPRYH/DVW�2EMHFW�R�

WKURZV�/LVW(PSW\([FHSWLRQ
^LI�LV(PSW\����WKURZ�QHZ�/LVW(PSW\([FHSWLRQ

��OLVWD�YXRWD����
�'/LVW1RGH�QRGH� �ODVW�
�ODVW� ��'/LVW1RGH��QRGH�JHW3UHY���
�LI�ODVW� QXOO���ODVW�VHW1H[W�QXOO��
�HOVH�ILUVW� �QXOO�
�VL]H���
�UHWXUQ�QRGH�JHW,WHP���
`



Liste - 43

/LVWD�'RSSLD��$FFHVVRUL
���3ULPR�GHOOD�OLVWD
SXEOLF�2EMHFW�ILUVW��WKURZV�/LVW(PSW\([FHSWLRQ
^LI�LV(PSW\����WKURZ�QHZ�/LVW(PSW\([FHSWLRQ

��OLVWD�YXRWD����
�UHWXUQ�ILUVW�JHW,WHP����`
SXEOLF�2EMHFW�ODVW���WKURZV�/LVW(PSW\([FHSWLRQ
^LI�LV(PSW\����WKURZ�QHZ�/LVW(PSW\([FHSWLRQ

���OLVWD�YXRWD����
�UHWXUQ�ODVW�JHW,WHP���`
SXEOLF�LQW�VL]H��^�UHWXUQ�VL]H�`
SXEOLF�ERROHDQ�LV(PSW\��^UHWXUQ�ILUVW  QXOO�`

Liste - 44

/,67(�&20(�&217(1,725,
• $SSURFFLR�LPSHUDWLYR��XQD�OLVWD�q�XQD�VHTXHQ]D

GL�FRQWHQLWRUL�GL�HOHPHQWL��GL�OXQJKH]]D�QRQ
VWDELOLWD�D�SULRUL

&RQVHJXHQ]H
• 8QD�OLVWD�q�XQ�FRQWHQLWRUH
• 6L�SXz�FDPELDUH�XQD�OLVWD�HVLVWHQWH
• Ê�XQ�DSSURFFLR�HIILFLHQWH��QRQ�VL�ULFRVWUXLVFH

LQXWLOPHQWH�FLz�FKH�JLj�HVLVWH�
• 0D�SXz�HVVHUH�SHULFRORVR�LQ�FDVR�GL�VWUXFWXUH

VKDULQJ�H�DOLDVLQJ��FKH�TXLQGL�YDQQR�HYLWDWL�



Liste - 45

/,67(�&20(�9$/25,
• $SSURFFLR�IXQ]LRQDOH��XQD�OLVWD�q�XQD�FRSSLD

IRUPDWD�GD�XQ�HOHPHQWR�H�GD�XQ
DOWUD�OLVWD

• LO�YDORUH�OLVWDYXRWD�q�GDWR�D�SULRUL

&RQVHJXHQ]H
• 8QD�OLVWD�QRQ�q�XQ�FRQWHQLWRUH
• 1RQ�VL�SXz�FDPELDUH�XQD�OLVWD�HVLVWHQWH�

RJQL�FDPELDPHQWR�SURGXFH�XQD�OLVWD�QXRYD��H
VL�SRVVRQR�RFFXSDUH�PROWH�ULVRUVH

• $SSURFFLR�VLFXUR��QRQ�VL�FDPELD�PDL�QLHQWH�
• 121�$SSURFFLR�HIILFLHQWH

Liste - 46

-$9$��/(�&/$66,�',�87,/,7¬

,O�SDFNDJH�MDYD�XWLO�GHILQLVFH�

• LQWHUIDFFH�FKH�UDSSUHVHQWDQR�WLSL�GL�GDWL
DVWUDWWL�GL�FRQWHQLWRUL����&ODVVL�$VWUDWWH�

–&ROOHFWLRQ�→�/LVW
–&ROOHFWLRQ�→�6HW�→�6RUWHG6HW
–,WHUDWRU�→�/LVW,WHUDWRU

• FODVVL�FKH�IRUQLVFRQR�FRQWHQLWRUL�FRQFUHWL
–/LQNHG/LVW��9HFWRU��+DVK6HW��7UHH6HW��«

I metodi principali (add , remove , contains , isEmpty ,
…) sono introdotti da Collection e specializzati dalle
varie classi



Liste - 47

-$9$��/(�/,67(�35('(),1,7(
• /
LQWHUIDFFLD�MDYD�XWLO�/LVW�DJJLXQJH�DL

PHWRGL�LQWURGRWWL�GD�&ROOHFWLRQ�DOWUL
PHWRGL��VSHFLILFL�GHO�FRQFHWWR�GL�OLVWD

• /D�FODVVH�MDYD�XWLO�9HFWRU�LPSOHPHQWD
/LVW�GHILQHQGR�XQ�FRPSRQHQWH�FKH�FDWWXUD
O
LGHD�GL�DUUD\�LOOLPLWDWDPHQWH�HVSDQGLELOH

• /D�FODVVH�MDYD�XWLO�/LQNHG/LVW�LPSOH�
PHQWD�/LVW�GHILQHQGR�O
DVWUD]LRQH�OLVWD
GRSSLDPHQWH�FRQFDWHQDWD

Si veda la documentazione di Java per i dettagli

Liste - 48

,WHUDWRUL�SHU�OH�/LVWH
SXEOLF�LQWHUIDFH�,,WHUDWRU
^����L�PHWRGL�SRVL]LRQDQR�O¶LWHUDWRUH
SXEOLF�2EMHFW�ILUVW�������VXO�SULPR�HOHPHQWR
SXEOLF�2EMHFW�QH[W��������VXO�SURVVLPR
�����VH�VLDPR�VXOO
XOWLPR�HOHPHQWR��R�QXOO�R�HFFH]LRQH
SXEOLF�2EMHFW�FXUUHQW�������HOHPHQWR�FRUUHQWH

SXEOLF�ERROHDQ�LV'RQH��������VFDQGLWR�WXWWD�OD�OLVWD"
SXEOLF�ERROHDQ�KDV0RUH�������FL�VRQR�DOWUL�HOHPHQWL"
`

8Q�LWHUDWRUH�FRQVHQWH�GL�VFRUUHUH�OD�OLVWD�IDFLOPHQWH��q
FUHDWR�SHU�XQD�VFDQVLRQH�ILQR�DOOD�ILQH�H�SHUPHWWH�GL
SRVL]LRQDUVL�VXOOD�OLVWD�H�GL�YDULDUOD



Liste - 49

,WHUDWRUL�SHU�OH�/LVWH
&RQ�XQ�LWHUDWRUH��VL�IDQQR�RSHUD]LRQL�ULSHWXWH�VX�XQD�OLVWD
���

GV/LVW�DSSHQG�QHZ�6WULQJ���SLSSR����
GV/LVW�LQVHUW�QHZ�6WULQJ���SOXWR����
GV/LVW�LQVHUW�QHZ�6WULQJ���SDSHULQR����
6HTXHQFH,WHUDWRU�V,WHU� 

QHZ�6HTXHQFH,WHUDWRU��GV/LVW��
V,WHU�ILUVW���
ZKLOH��V,WHU�KDV0RUH���
^6\VWHP�RXW�SULQWOQ��HOHP�����V,WHU��FXUUHQW����
�V,WHU�QH[W���
`
���

Liste - 50

,17(5)$&&,$�,6HTXHQFH
SXEOLF�LQWHUIDFH�,6HTXHQFH���LQWHUIDFFLD�VHTXHQ]D
^
���DFFHGHUH�DOO
HOHPHQWR�FRQ�SRVL]LRQH
SXEOLF�2EMHFW�JHW�,3RVLWLRQ�SRV��
���LQVHULUH�HOHPHQWR�LQ�XQD�SRVL]LRQH
SXEOLF�YRLG�LQVHUW�2EMHFW�R��,3RVLWLRQ�SRV��
���ULPXRYHUH�HOHPHQWR�GL�SRVL]LRQH
SXEOLF�2EMHFW�UHPRYH�,3RVLWLRQ�SRV��
SXEOLF�,3RVLWLRQ�ILUVW3RV���
SXEOLF�,3RVLWLRQ�ODVW3RV���
SXEOLF�,3RVLWLRQ�DIWHU�,3RVLWLRQ�SRV��
SXEOLF�,3RVLWLRQ�EHIRUH�,3RVLWLRQ�SRV��
`

$FFHVVR�GD�SRVL]LRQH�TXDOXQTXH



Liste - 51

6HTXHQ]D�FRVWUXLWD�FRQ�OLVWD�GRSSLD
FODVV�'/6HTXHQFH�H[WHQGV�'RXEOH/LVW

LPSOHPHQWV�,6HTXHQFH
^SXEOLF�'/6HTXHQFH��^�VXSHU���`

���DFFHVVR�DOO
HOHPHQWR�GL�SRVL]LRQH�GDWD

SXEOLF�2EMHFW�JHW�,3RVLWLRQ�SRV�
^����FRQWUROODUH�FKH�SRVL]LRQH�VLD�QHOOD�OLVWD
��UHWXUQ�SRV�JHW,WHP����`

���LQVHULPHQWR�H�ULPR]LRQH�GDOOD�OLVWD

SXEOLF�YRLG�LQVHUW�2EMHFW�R��,3RVLWLRQ�SRV����
SXEOLF�2EMHFW�UHPRYH�,3RVLWLRQ�SRV�
���DOWUL�PHWRGL�GHOOD�,QWHUIDFFLD

Liste - 52

6HTXHQ]D�FRVWUXLWD�FRQ�OLVWD�GRSSLD
SXEOLF�YRLG�LQVHUW�2EMHFW�R��,3RVLWLRQ�SRV�
^'/LVW1RGH�QRGH� �QHZ�'/LVW1RGH�R��
�'/LVW1RGH�SUHF�����QRGR�FKH�SUHFHGH�LO�QXRYR�QRGR
��LI�SRV� QXOO�

SUHF� �'/LVW1RGH���'/LVW1RGH�SRV��JHW3UHY���
�� HOVH�SUHF� �ODVW�
��QRGH�VHW1H[W��/LVW1RGH�SRV��QRGH�VHW3UHY�SUHF��
��LI�SRV� QXOO���'/LVW1RGH�SRV��VHW3UHY�QRGH��

HOVH�ODVW� �QRGH�
��LI��SRV  ILUVW�ILUVW QRGH�
�����HOVH�SUHF�VHW1H[W�QRGH��
�VL]H���

`



Liste - 53

6HTXHQ]D�FRVWUXLWD�FRQ�OLVWD�GRSSLD
SXEOLF�2EMHFW�UHPRYH�,3RVLWLRQ�SRV��^
'/LVW1RGH�VXFF��'/LVW1RGH�SUHF�
LI���'/LVW1RGH�SRV��  �QXOO��UHWXUQ�QXOO�
����LI�SRV�� �QXOO�
LI���'/LVW1RGH�SRV��JHW3UHY���� �QXOO�		
�������'/LVW1RGH�SRV��JHW1H[W���� �QXOO�^
SUHF� �'/LVW1RGH���'/LVW1RGH��SRV��JHW3UHY���
VXFF� �'/LVW1RGH���'/LVW1RGH��SRV��JHW1H[W���
SUHF�VHW1H[W���'/LVW1RGH��SRV��JHW1H[W����
SUHF�VHW3UHY���'/LVW1RGH��SRV��JHW3UHY����
`
�HOVH����VH�F¶q�GD�VLVWHPDUH�ILUVW�H�R�ODVW

Liste - 54

6HTXHQ]D�FRVWUXLWD�FRQ�OLVWD�GRSSLD
SXEOLF�2EMHFW�UHPRYH�,3RVLWLRQ�SRV�
^���VLVWHPD�ILUVW�H�R�ODVW�GHOOD�OLVWD
���
HOVH�^
LI����'/LVW1RGH�SRV��JHW3UHY���  �QXOO�
^ILUVW
 �'/LVW1RGH���'/LVW1RGH�SRV��JHW1H[W���`

LI����'/LVW1RGH�SRV��JHW1H[W���  �QXOO�
^ODVW� �'/LVW1RGH���'/LVW1RGH�SRV��JHW3UHY���`
`
VL]H���
UHWXUQ�SRV�JHW,WHP���
`



Liste - 55

6HTXHQ]D�FRVWUXLWD�FRQ�OLVWD�GRSSLD
FODVV�'/6HTXHQFH�H[WHQGV�'RXEOH/LVW

LPSOHPHQWV�,6HTXHQFH

SXEOLF�,3RVLWLRQ�ILUVW3RV��^�UHWXUQ�ILUVW��`
SXEOLF�,3RVLWLRQ�ODVW3RV���^�UHWXUQ�ODVW�`

SXEOLF�,3RVLWLRQ�DIWHU�,3RVLWLRQ�SRV�
^�UHWXUQ���'/LVW1RGH��SRV��JHW1H[W���`

SXEOLF�,3RVLWLRQ�EHIRUH�,3RVLWLRQ�SRV�
^�UHWXUQ���'/LVW1RGH��SRV��JHW3UHY���`

`

Liste - 56


