
Input / Output - 1

,/�3$&.$*(��MDYD�LR

,O�SDFNDJH�MDYD�LR�GHILQLVFH�L�FRQFHWWL�EDVH
SHU�JHVWLUH�O
,�2�GD�TXDOVLDVL�VRUJHQWH�H�YHUVR
TXDOVLDVL�GHVWLQD]LRQH�

&21&(772�%$6(��/2�675($0

8QR�VWUHDP�q�XQ�FDQDOH�GL�FRPXQLFD]LRQH
•�PRQRGLUH]LRQDOH��R�GL�LQSXW��R�GL�RXWSXW�
•�GL�XVR�JHQHUDOH
•�DGDWWR�D�WUDVIHULUH�E\WH��R�DQFKH�FDUDWWHUL�

Input / Output - 2

,/�3$&.$*(��MDYD�LR
/
RELHWWLYR

• IRUQLUH�XQ
DVWUD]LRQH�FKH�LQFDSVXOL�WXWWL�L
GHWWDJOL�GL�XQD�VRUJHQWH�GDWL�R�GL�XQ�GLVSR�
VLWLYR�GL�RXWSXW

• IRUQLUH�XQ�PRGR�VHPSOLFH�H�IOHVVLELOH�SHU
DJJLXQJHUH�XOWHULRUL�IXQ]LRQDOLWj�D�TXHOOH
IRUQLWH�GDO�FDQDOH��EDVH´

• EDVDQGRVL�VXO�FRQFHWWR�GL�VWUHDP

Input / Output - 3

,/�3$&.$*(��MDYD�LR

/
DSSURFFLR��D�OLYHOOL�

• DOFXQL�WLSL�GL�VWUHDP�UDSSUH�
VHQWDQR�VRUJHQWL�GL�GDWL
R�GLVSRVLWLYL�GL�XVFLWD

– ILOH��FRQQHVVLRQL�GL�UHWH�
– DUUD\�GL�E\WH�����

• JOL�DOWUL�WLSL�GL�VWUHDP�VRQR�SHQVDWL�SHU
�DYYROJHUH��L�SUHFHGHQWL�SHU�DJJLXQJHUH
XOWHULRUL�IXQ]LRQDOLWj�

6WUHDP
VRUJHQWH

6WUHDP�LQFDSVXODQWH

Input / Output - 4

,/�3$&.$*(��MDYD�LR

/
DSSURFFLR��D�OLYHOOL�

• &RVu��q�SRVVLELOH�FRQILJXUDUH
LO�FDQDOH�GL�FRPXQLFD]LRQH
FRQ�WXWWH�H�VROH�OH�IXQ]LRQDOLWj
FKH�VHUYRQR«

• ��VHQ]D�SHUDOWUR�GRYHUOH�UHSOLFDUH
H�UH�LPSOHPHQWDUH�SL��YROWH�

0DVVLPD�IOHVVLELOLWj�
PLQLPR�VIRU]R

6WUHDP
VRUJHQWH

6WUHDP�LQFDSVXODQWH

6WUHDP
GHVWLQD]LRQH

6WUHDP�LQFDSVXODQWH



Input / Output - 5

,/�3$&.$*(��MDYD�LR

,O�SDFNDJH�MDYD�LR�GLVWLQJXH�IUD�

• VWUHDP�GL�E\WH��(analoghi ai ILOH�ELQDUL�del C)

• VWUHDP�GL�FDUDWWHUL�(analoghi ai ILOH�GL�WHVWR del C)
(solo da Java 1.1 in poi)

4XHVWL�FRQFHWWL�VL�WUDGXFRQR�LQ�DOWUHWWDQWH
FODVVL�EDVH�DVWUDWWH�

• VWUHDP�GL�E\WH���,QSXW6WUHDP�H��2XWSXW6WUHDP

• VWUHDP�GL�FDUDWWHUL� �5HDGHU�H��:ULWHU

Input / Output - 6

,/�3$&.$*(��MDYD�LR

/H�TXDWWUR�FODVVL�EDVH�DVWUDWWH�GL�MDYD�LR

stream di
caratteri

stream di
byte

stream di
byte

stream di
caratteri

,QSXW6WUHDP5HDGHU 2XWSXW6WUHDP :ULWHU

2EMHFW

6WUHDP

VRUJHQWH

6WUHDP�LQFDSVXODQWH

6WUHDP

GHVWLQD]LRQH

6WUHDP�LQFDSVXODQWH

Input / Output - 7

,/�3$&.$*(��MDYD�LR

7UDWWHUHPR�VHSDUDWDPHQWH

• SULPD�JOL�VWUHDP�GL�E\WH

– ,QSXW6WUHDP�H�2XWSXW6WUHDP

• SRL�JOL�VWUHDP�GL�FDUDWWHUL

– 5HDGHU�H�:ULWHU

Molte delle considerazioni che faremo per i primi si
traspongono facilmente ai secondi in modo analogo

Input / Output - 8

675($0�',�%<7(

/D�FODVVH�EDVH�,QSXW6WUHDP�GHILQLVFH�LO�FRQFHWWR
JHQHUDOH�GL��FDQDOH�GL�LQSXW��FKH�ODYRUD�D�E\WH

• LO�FRVWUXWWRUH�DSUH�OR�VWUHDP��YHGL�RSHQ�
• UHDG���OHJJH�XQR�R�SL��E\WH
• FORVH���FKLXGH�OR�VWUHDP

$WWHQ]LRQH��,QSXW6WUHDP�q�XQD�FODVVH�DVWUDWWD��TXLQGL�LO
PHWRGR�UHDG���GRYUj�HVVHUH�UHDOPHQWH�GHILQLWR�GDOOH�FODVVL
GHULYDWH��LQ�PRGR�VSHFLILFR�DGDWWR�DOOD�VSHFLILFD�VRUJHQWH
GDWL



Input / Output - 9

675($0�',�%<7(

/D�FODVVH�EDVH�2XWSXW6WUHDP�GHILQLVFH�LO�FRQFHW�
WR�JHQHUDOH�GL��FDQDOH�GL�RXWSXW��FKH�RSHUD�D�E\WH

• LO�FRVWUXWWRUH�DSUH�OR�VWUHDP��YHGL�RSHQ�
• ZULWH���VFULYH�XQR�R�SL��E\WH
• IOXVK���VYXRWD�LO�EXIIHU�GL�XVFLWD
• FORVH���FKLXGH�OR�VWUHDP

$WWHQ]LRQH��2XWSXW6WUHDP�q�XQD�FODVVH�DVWUDWWD��TXLQGL�LO
PHWRGR�ZULWH���GRYUj�HVVHUH�UHDOPHQWH�GHILQLWR�GDOOH�FODVVL
GHULYDWH��LQ�PRGR�VSHFLILFR�DOOR�VSHFLILFR�GLVSRVLWLYR�GL
XVFLWD

Input / Output - 10

675($0�',�%<7(

'DOOH�FODVVL�EDVH�DVWUDWWH�VL�GHULYDQR�YDULH
FODVVL�FRQFUHWH��VSHFLDOL]]DWH�SHU�IXQJHUH�GD�

• VRUJHQWL�SHU�LQSXW�GD�ILOH

• GLVSRVLWLYL�GL�RXWSXW�VX�ILOH

• VWUHDP�GL�LQFDSVXODPHQWR�
FLRq�SHQVDWL�SHU�DJJLXQJHUH
QXRYH
IXQ]LRQDOLWj�D�XQ�DOWUR�VWUHDP

• ,�2�EXIIHUL]]DWR��ILOWUDWR�«
• ,�2�GL�QXPHUL��GL�RJJHWWL����

6WUHDP
VRUJHQWH

6WUHDP�LQFDSVXODQWH

6WUHDP
GHVWLQD]LRQH

6WUHDP�LQFDSVXODQWH

Input / Output - 11

675($0�',�%<7(
2EMHFW

,QSXW6WUHDP

6HTXHQFH,QSXW6WUHDP

2XWSXW6WUHDP

%\WH$UUD\,QSXW6WUHDP

)LOH,QSXW6WUHDP

2EMHFW,QSXW6WUHDP

3LSHG,QSXW6WUHDP

)LOWHU,QSXW6WUHDP

%\WH$UUD\2XWSXW6WUHDP

)LOH2XWSXW6WUHDP

2EMHFW2XWSXW6WUHDP

3LSHG2XWSXW6WUHDP

)LOWHU2XWSXW6WUHDP

%XIIHUHG,QSXW6WUHDP

'DWD,QSXW6WUHDP

%XIIHUHG2XWSXW6WUHDP

'DWD2XWSXW6WUHDP

3ULQW6WUHDP

)LOH)LOH'HVFULSWRU

Input / Output - 12

675($0�',�%<7(���,1387�'$�),/(

)LOH,QSXW6WUHDP�q�OD�FODVVH�GHULYDWD�FKH
UDSSUHVHQWD�LO�FRQFHWWR�GL�VRUJHQWH�GL�E\WH
DJJDQFLDWD�D�XQ�ILOH
• LO�QRPH�GHO�ILOH�GD�DSULUH�q�SDV�

VDWR�FRPH�SDUDPHWUR�DO�FRVWUXW�
WRUH�GL�)LOH,QSXW6WUHDP

• LQ�DOWHUQDWLYD�VL�SXz�SDVVDUH�DO
FRVWUXWWRUH�XQ�RJJHWWR�)LOH
�R�XQ�)LOH'HVFULSWRU�
FRVWUXLWR�LQ�SUHFHGHQ]D

)LOH,QSXW6WUHDP

ILOH�VX
GLVFR



Input / Output - 13

,1387�'$�),/(���(6(03,2

• 3HU�DSULUH�XQ�ILOH�ELQDULR�LQ�OHWWXUD�VL�FUHD�XQ
RJJHWWR�GL�FODVVH�)LOH,QSXW6WUHDP��VSHFLIL�
FDQGR�LO�QRPH�GHO�ILOH�DOO
DWWR�GHOOD�FUHD]LRQH
�DSHUWXUD�LQYRFDWD�LQ�PRGR�LPSOLFLWR�

• 3HU�OHJJHUH�GDO�ILOH�VL�XVD�SRL�LO�PHWRGR�UHDG��
FKH�SHUPHWWH�GL�OHJJHUH�XQR�R�SL��E\WH

– UHVWLWXLVFH�LO�E\WH�OHWWR�FRPH�LQWHUR�IUD���H����
– VH�OR�VWUHDP�q�ILQLWR��UHVWLWXLVFH���
– VH�QRQ�FL�VRQR�E\WH��PD�OR�VWUHDP�QRQ�q�ILQLWR�
ULPDQH�LQ�DWWHVD�GHOO
DUULYR�GL�XQ�E\WH

3RLFKp�OH�RSHUD]LRQL�VX�VWUHDP�SRVVRQR�IDOOLUH�SHU�YDULH�FDXVH�
WXWWH�OH�RSHUD]LRQL�SRVVRQR�VROOHYDUH�HFFH]LRQL
→�QHFHVVLWj�GL�WU\���FDWFK

Input / Output - 14

,1387�'$�),/(���(6(03,2

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�/HWWXUD'D)LOH%LQDULR�^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH,QSXW6WUHDP�LV� �QXOO�
WU\�^
��LV� �QHZ�)LOH,QSXW6WUHDP�DUJV>�@��
`
FDWFK�)LOH1RW)RXQG([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��)LOH�QRQ�WURYDWR���
��6\VWHP�H[LW����
`

���������OHWWXUD����
�`
`

Input / Output - 15

,1387�'$�),/(���(6(03,2
/D�IDVH�GL�OHWWXUD�
�����

WU\�^
�LQW�[�
�LQW�Q� ���
�ZKLOH���[� �LV�UHDG���! ���^

6\VWHP�RXW�SULQW�������[���Q���
���`
6\VWHP�RXW�SULQWOQ��?Q7RWDOH�E\WH������Q��
`�FDWFK�,2([FHSWLRQ�H[�^
��6\VWHP�RXW�SULQWOQ��(UURUH�GL�LQSXW���
��6\VWHP�H[LW����
`
���

quando lo stream termina,
UHDG�� restituisce -1

Input / Output - 16

6&+(0$�SHU�,1387�'$�),/(
/D�OHWWXUD�YLHQH�VHPSUH�IDWWD�ILQR�DOOD�ILQH�GHO
ILOH��LO�FLFOR�ODYRUD�VXO�FDUDWWHUH�VLQJROR
��WU\�^
��LQW�FDUFRUUHQWH��LQW�ILQHILOH� ����
��ZKLOH���FDUFRUUHQWH� �LV�UHDG���� �ILQHILOH�
�����^�6\VWHP�RXW�SULQW�������FDUFRUUHQWH��

�����ODYRUD�VXO�FDUDWWHUH
`
6\VWHP�RXW�SULQWOQ��?Q)LQH�)LOH���

��`�FDWFK�,2([FHSWLRQ�H[�^
����6\VWHP�RXW�SULQWOQ��(UURUH�GL�LQSXW���
����6\VWHP�H[LW����
��`

quando lo stream termina,
UHDG�� restituisce
indicatore di fine file



Input / Output - 17

,1387�'$�),/(���(6(03,2

(VHPSLR�G
XVR�
&�?WHPS!MDYD�/HWWXUD'D)LOH%LQDULR�TXHVWLRQ�JLI

,O�ULVXOWDWR�
�������������������������������������������������������������
���������������������������������������������������������������
��������������������������������������������������������������
���������������������������������������������������������������
�������������������������������������������������������������
�������������������������������������������������������������
��������������������������������������������������������������
������������������������������������������������������������
������������������������������������������������������������
�������������������������������������������������������������
�����������������
7RWDOH�E\WH�����

Input / Output - 18

675($0�',�%<7(���287387�68�),/(

)LOH2XWSXW6WUHDP�q�OD�FODVVH�GHULYDWD�FKH
UDSSUHVHQWD�LO�FRQFHWWR�GL�GLVSRVLWLYR�GL�XVFLWD
DJJDQFLDWR�D�XQ�ILOH
• LO�QRPH�GHO�ILOH�GD�DSULUH�q�SDV�

VDWR�FRPH�SDUDPHWUR�DO�FRVWUXW�
WRUH�GL�)LOH2XWSXW6WUHDP

• LQ�DOWHUQDWLYD�VL�SXz�SDVVDUH�DO
FRVWUXWWRUH�XQ�RJJHWWR�)LOH
�R�XQ�)LOH'HVFULSWRU�
FRVWUXLWR�LQ�SUHFHGHQ]D

)LOH2XWSXW6WUHDP

ILOH�VX
GLVFR

Input / Output - 19

287387�68�),/(���(6(03,2

• 3HU�DSULUH�XQ�ILOH�ELQDULR�LQ�VFULWWXUD�VL�FUHD�XQ
RJJHWWR�GL�FODVVH�)LOH2XWSXW6WUHDP��VSHFLIL�
FDQGR�LO�QRPH�GHO�ILOH�DOO
DWWR�GHOOD�FUHD]LRQH

– XQ�VHFRQGR�SDUDPHWUR�RS]LRQDOH��GL�WLSR�ERROHDQ�
SHUPHWWH�GL�FKLHGHUH�O
DSHUWXUD�LQ�PRGR�DSSHQG

• 3HU�VFULYHUH�VXO�ILOH�VL�XVD�LO�PHWRGR�ZULWH��
FKH�SHUPHWWH�GL�VFULYHUH�XQR�R�SL��E\WH

– VFULYH�O
LQWHUR����÷������SDVVDWRJOL�FRPH�SDUDPHWUR
– QRQ�UHVWLWXLVFH�QXOOD

3RLFKp�q�SRVVLELOH�FKH�OH�RSHUD]LRQL�VX�VWUHDP�IDOOL�
VFDQR�SHU�YDULH�FDXVH��WXWWH�OH�RSHUD]LRQL�SRVVRQR
VROOHYDUH�HFFH]LRQL�→�QHFHVVLWj�GL�WU\���FDWFK Input / Output - 20

287387�68�),/(���(6(03,2

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�6FULWWXUD6X)LOH%LQDULR�^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH2XWSXW6WUHDP�RV� �QXOO�
WU\�^
��RV� �QHZ�)LOH2XWSXW6WUHDP�DUJV>�@��
`
FDWFK�)LOH1RW)RXQG([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��,PSRVV��DSULUH�ILOH���
��6\VWHP�H[LW����
`

���������VFULWWXUD����
�`
`

Per aprirlo in modalità append:
)LOH2XWSXW6WUHDP�DUJV>�@�WUXH�



Input / Output - 21

287387�68�),/(���(6(03,2

(VHPSLR��VFULWWXUD�GL�DOFXQL�E\WH�D�VFHOWD
�����

WU\�^
�IRU��LQW�[ ���[�����[� ���^

6\VWHP�RXW�SULQWOQ��6FULWWXUD�GL�����[��
RV�ZULWH�[��

�`
`�FDWFK�,2([FHSWLRQ�H[�^
��6\VWHP�RXW�SULQWOQ��(UURUH�GL�RXWSXW���
��6\VWHP�H[LW����
`
���

Input / Output - 22

287387�68�),/(���(6(03,2

(VHPSLR�G
XVR�
&�?WHPS!MDYD�6FULWWXUD6X)LOH%LQDULR�SURYD�GDW

,O�ULVXOWDWR�
6FULWWXUD�GL��
6FULWWXUD�GL��
6FULWWXUD�GL��
6FULWWXUD�GL��

&RQWUROOR�
&�?WHPS!GLU�SURYD�GDW
����������SURYD�GDW�����E\WH

(VSHULPHQWL
•�3URYDUH�D�ULOHJJHUH�LO�ILOH�FRQ�LO�SURJUDPPD�SUHFHGHQWH
•�$JJLXQJHUH�DOWUL�E\WH�ULDSUHQGR�LO�ILOH�LQ�PRGR�DSSHQG

Input / Output - 23

675($0�',�,1&$368/$0(172

*OL�VWUHDP�GL�LQFDSVXODPHQWR�KDQQR�FRPH�VFRSR
TXHOOR�GL�DYYROJHUH�XQ�DOWUR�VWUHDP�SHU�FUHDUH
XQ¶HQWLWj�FRQ�IXQ]LRQDOLWj�SL��HYROXWH�

Il loro costruttore ha
quindi come parametro
XQ�,QSXW6WUHDP�R
XQ�2XWSXW6WUHDP
HVLVWHQWH

,QSXW6WUHDP

'DWD,QSXW6WUHDP

2XWSXW6WUHDP

'DWD2XWSXW6WUHDP

Input / Output - 24

675($0�',�,1&$368/$0(172���,1387

• %XIIHUHG,QSXW6WUHDP
– DJJLXQJH�XQ�EXIIHU�H�ULGHILQLVFH�UHDG���LQ�PRGR
GD�DYHUH�XQD�OHWWXUD�EXIIHUL]]DWD

• 'DWD,QSXW6WUHDP
– GHILQLVFH�PHWRGL�SHU�OHJJHUH�L�WLSL�GL�GDWL�VWDQGDUG
LQ�IRUPD�ELQDULD��UHDG,QWHJHU����UHDG)ORDW�������

• 2EMHFW,QSXW6WUHDP
– GHILQLVFH�XQ�PHWRGR�SHU�OHJJHUH�RJJHWWL
�VHULDOL]]DWL���VDOYDWL��GD�XQR�VWUHDP

– RIIUH�DQFKH�PHWRGL�SHU�OHJJHUH�L�WLSL�SULPLWLYL�H�JOL
RJJHWWL�GHOOH�FODVVL�ZUDSSHU��,QWHJHU��HWF���GL�-DYD



Input / Output - 25

675($0�',�,1&$368/$0(172���287387

• %XIIHUHG2XWSXW6WUHDP
– DJJLXQJH�XQ�EXIIHU�H�ULGHILQLVFH�ZULWH���LQ�PRGR�GD

DYHUH�XQD�VFULWWXUD�EXIIHUL]]DWD

• 'DWD2XWSXW6WUHDP
– GHILQLVFH�PHWRGL�SHU�VFULYHUH�L�WLSL�GL�GDWL�VWDQGDUG�LQ

IRUPD�ELQDULD��ZULWH,QWHJHU��������

• 3ULQW6WUHDP
– GHILQLVFH�PHWRGL�SHU�VWDPSDUH�FRPH�VWULQJD�YDORUL�SULPL�

WLYL��FRQ�SULQW����H�FODVVL�VWDQGDUG��FRQ�WR6WULQJ���

• 2EMHFW,QSXW6WUHDP
– GHILQLVFH�XQ�PHWRGR�SHU�VFULYHUH�RJJHWWL��VHULDOL]]DWL�
– RIIUH�DQFKH�PHWRGL�SHU�VFULYHUH�L�WLSL�SULPLWLYL�H�JOL�RJJHWWL

GHOOH�FODVVL�ZUDSSHU��,QWHJHU��HWF���GL�-DYD
Input / Output - 26

(6(03,2��

6FULWWXUD�GL�GDWL�VX�ILOH�ELQDULR

• 3HU�VFULYHUH�VX�XQ�ILOH�ELQDULR�RFFRUUH�XQ
)LOH2XWSXW6WUHDP��FKH�SHUz�FRQVHQWH�VROR
GL�VFULYHUH�XQ�E\WH�R�XQ�DUUD\�GL�E\WH

• 9ROHQGR�VFULYHUH�GHL�IORDW��LQW��GRXEOH�
ERROHDQ��«�q�PROWR�SL��SUDWLFR�XQ�'DWD�
2XWSXW6WUHDP��FKH�KD�PHWRGL�LGRQHL

• 6L�LQFDSVXOD�)LOH2XWSXW6WUHDP
GHQWUR�XQ�'DWD2XWSXW6WUHDP 2XWSXW6WUHDP

'DWD2XWSXW6WUHDP

Input / Output - 27

(6(03,2��

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH2XWSXW6WUHDP�IV� �QXOO�
WU\�^
�IV� �QHZ�)LOH2XWSXW6WUHDP��3URYD�GDW���
`

��FDWFK�,2([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��$SHUWXUD�IDOOLWD���
��6\VWHP�H[LW����
`
���FRQWLQXD���

Input / Output - 28

(6(03,2����VHJXH�

'DWD2XWSXW6WUHDP�RV� 
�QHZ�'DWD2XWSXW6WUHDP�IV��

IORDW���I�� �������)���FKDU���F�� �
;
�
ERROHDQ�E�� �WUXH������GRXEOH�G�� ��������
WU\�^
��RV�ZULWH)ORDW�I�����RV�ZULWH%RROHDQ�E���
��RV�ZULWH'RXEOH�G����RV�ZULWH&KDU�F���
��RV�ZULWH,QW���������RV�FORVH���
`�FDWFK��,2([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��6FULWWXUD�IDOOLWD���
��6\VWHP�H[LW����
`

�`
`



Input / Output - 29

(6(03,2��

5LOHWWXUD�GL�GDWL�GD�ILOH�ELQDULR

• 3HU�OHJJHUH�GD�XQ�ILOH�ELQDULR�RFFRUUH�XQ
)LOH,QSXW6WUHDP��FKH�SHUz�FRQVHQWH�VROR�GL
OHJJHUH�XQ�E\WH�R�XQ�DUUD\�GL�E\WH

• 9ROHQGR�OHJJHUH�GHL�IORDW��LQW��GRXEOH�
ERROHDQ��«�q�PROWR�SL��SUDWLFR�XQ
'DWD,QSXW6WUHDP��FKH�KD�PHWRGL�LGRQHL

• 6L�LQFDSVXOD�)LOH,QSXW6WUHDP
GHQWUR�XQ�'DWD,QSXW6WUHDP ,QSXW6WUHDP

'DWD,QSXW6WUHDP

Input / Output - 30

(6(03,2��

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH,QSXW6WUHDP��ILQ� �QXOO�
WU\�^
��ILQ� �QHZ�)LOH,QSXW6WUHDP��3URYD�GDW���
`
FDWFK�)LOH1RW)RXQG([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��)LOH�QRQ�WURYDWR���
��6\VWHP�H[LW����
`

�����FRQWLQXD���

Input / Output - 31

(6(03,2����VHJXH�
'DWD,QSXW6WUHDP�LV� �QHZ�'DWD,QSXW6WUHDP�ILQ�

IORDW�I���FKDU�F���ERROHDQ�E�� GRXEOH�G��
LQW�L��

��WU\�^
�I�� �LV�UHDG)ORDW����E�� �LV�UHDG%RROHDQ���
�G�� �LV�UHDG'RXEOH����F�� �LV�UHDG&KDU���
�L�� �LV�UHDG,QW�������LV�FORVH���
�6\VWHP�RXW�SULQWOQ�I�����������E��������
���G�����������F�����������L���
`�FDWFK��,2([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��(UURUH�GL�LQSXW���
��6\VWHP�H[LW����
`

�`
(�VH�QRQ�VDSSLDPR�OD�VWUXWWXUD�GHOOH�LQIRUPD]LRQL"

Input / Output - 32

675($0�',�&$5$77(5,

• /H�FODVVL�SHU�O¶,�2�GD�VWUHDP�GL�FDUDWWHUL
�5HDGHU�H�:ULWHU��VRQR�SL��HIILFLHQWL�GL
TXHOOH�D�E\WH

• +DQQR�QRPL�DQDORJKL�H�VWUXWWXUD�DQDORJD

• &RQYHUWRQR�FRUUHWWDPHQWH�OD�FRGLILFD
81,&2'(�GL�-DYD�LQ�TXHOOD�ORFDOH

– VSHFLILFD�GHOOD�SLDWWDIRUPD�LQ�XVR
�WLSLFDPHQWH�$6&,,����

– ���H�GHOOD�OLQJXD�LQ�XVR
�HVVHQ]LDOH�SHU�O¶LQWHUQD]LRQDOL]]D]LRQH��



Input / Output - 33

675($0�',�&$5$77(5,

2EMHFW

5HDGHU

%XIIHUHG5HDGHU

)LOH

:ULWHU

&KDU$UUD\5HDGHU

,QSXW6WUHDP5HDGHU

6WULQJ5HDGHU

3LSHG5HDGHU

)LOWHU5HDGHU

%XIIHUHG:ULWHU

&KDU$UUD\:ULWHU

2XWSXW6WUHDP:ULWHU

6WULQJ:ULWHU

3LSHG:ULWHU

)LOWHU:ULWHU

3ULQW:ULWHU

)LOH5HDGHU

)LOH:ULWHU

)LOH'HVFULSWRU

Input / Output - 34

675($0�',�&$5$77(5,

&RVD�FDPELD�ULVSHWWR�DJOL�VWUHDP�ELQDUL�"

• ,O�ILOH�GL�WHVWR�VL�DSUH�FRVWUXHQGR�XQ�RJJHWWR
)LOH5HDGHU�R�)LOH:ULWHU��ULVSHWWLYDPHQWH

• UHDG��H�ZULWH���OHJJRQR�VFULYRQR�XQ�LQW
FKH�UDSSUHVHQWD�XQ�FDUDWWHUH�81,&2'(

– ricorda: un carattere UNICODE è lungo GXH byte
– read() restituisce -1 in caso di fine stream

• 2FFRUUH�GXQTXH�XQ�FDVW�HVSOLFLWR�SHU�FRQYHU�
WLUH�LO�FDUDWWHUH�81,&2'(�LQ�LQW�H�YLFHYHUVD

Input / Output - 35

,1387�'$�),/(���(6(03,2

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�/HWWXUD'D)LOH'L7HVWR�^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH5HDGHU�U� �QXOO�
WU\�^
��U� �QHZ�)LOH5HDGHU�DUJV>�@��
`
FDWFK�)LOH1RW)RXQG([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��)LOH�QRQ�WURYDWR���
��6\VWHP�H[LW����
`

���������OHWWXUD����
�`
`

Input / Output - 36

,1387�'$�),/(���(6(03,2
/D�IDVH�GL�OHWWXUD�

�����
WU\�^
�LQW�Q ���[�
�ZKLOH���[� �U�UHDG���! ���^

FKDU�FK� ��FKDU��[�
6\VWHP�RXW�SULQW�������FK���Q���

�`
6\VWHP�RXW�SULQWOQ��?Q7RWDOH�FDUDWWHUL������Q��
`�FDWFK�,2([FHSWLRQ�H[�^
��6\VWHP�RXW�SULQWOQ��(UURUH�GL�LQSXW���
��6\VWHP�H[LW����
`
���

Cast esplicito da LQW a
FKDU - Ma solo se è stato
GDYYHUR letto un carattere

(cioè se non è stato letto -1)



Input / Output - 37

,1387�'$�),/(���(6(03,2

(VHPSLR�G
XVR�
&�?WHPS!MDYD�/HWWXUD'D)LOH'L7HVWR�SURYD�W[W

,O�ULVXOWDWR�
1�H�O���P�H�]�]�R���G�H�O���F�D�P�P�L�Q���G�L
Q�R�V�W�U�D���Y�L�W�D
7RWDOH�FDUDWWHUL����

Analogo esercizio può essere svolto per la
scrittura su file di testo.

Input / Output - 38

81�352%/(0$
• *OL�VWUHDP�GL�E\WH�VRQR�SL��DQWLFKL�H�GL�OLYHOOR

SL��EDVVR�ULVSHWWR�DJOL�VWUHDP�GL�FDUDWWHUL
– 8Q�FDUDWWHUH�81,&2'(�YLHQH�HVSUHVVR�D�OLYHOOR
PDFFKLQD�FRPH�VHTXHQ]D�GL�GXH�E\WH

– *OL�VWUHDP�GL�E\WH�HVLVWRQR�GD�-DYD������TXHOOL�GL
FDUDWWHUL�HVLVWRQR�LQYHFH�GD�-DYD����

• 9DULH�FODVVL�HVLVWHQWL�ILQ�GD�-DYD�����XVDQR
TXLQGL�VWUHDP�GL�E\WH�DQFKH�TXDQGR�GRYUHE�
EHUR�XVDUH�LQ�UHDOWj�VWUHDP�GL�FDUDWWHUL

• &RQVHJXHQ]D��L�FDUDWWHUL�ULVFKLDQR�GL�QRQ
HVVHUH�VHPSUH�WUDWWDWL�LQ�PRGR�FRHUHQWH

Input / Output - 39

352%/(0$���62/8=,21(

• 2FFRUUH�GXQTXH�SRWHU�UHLQWHUSUHWDUH�XQR
VWUHDP�GL�E\WH�FRPH�UHDGHU���ZULWHU�TXDQGR
RSSRUWXQR��FLRq�TXDQGR�WUDVPHWWH�FDUDWWHUL�

• (VLVWRQR�GXH�FODVVL��LQFDSVXODQWL��SURJHWWDWH
SURSULR�SHU�TXHVWR�VFRSR�
,QSXW6WUHDP5HDGHU�FKH�UHLQWHUSUHWD�XQ
,QSXW6WUHDP�FRPH�XQ�5HDGHU
2XWSXW6WUHDP:ULWHU�FKH�UHLQWHUSUHWD�XQ
2XWSXW6WUHDP�FRPH�XQ�:ULWHU

Input / Output - 40

675($0�',�&$5$77(5,

• ,QSXW6WUHDP5HDGHU�LQJORED�XQ�,QSXW6WUHDP
H�OR�ID�DSSDULUH�DOO
HVWHUQR�FRPH�XQ�5HDGHU

• 2XWSXW6WUHDP:ULWHU�LQJORED�XQ�2XWSXW�
6WUHDP�H�OR�ID�DSSDULUH�IXRUL�FRPH�XQ�:ULWHU

,QSXW6WUHDP

,QSXW6WUHDP5HDGHU

2XWSXW6WUHDP

2XWSXW6WUHDP:ULWHU

GD�IXRUL��VL�YHGH
XQ�5HDGHU

GD�IXRUL��VL�YHGH
XQ�:ULWHU



Input / Output - 41

,/�&$62�'(//
�,�2�'$�&2162/(

• 9LGHR�H�WDVWLHUD�VRQR�UDSSUHVHQWDWL�GDL�GXH
RJJHWWL�VWDWLFL�6\VWHP�LQ�H�6\VWHP�RXW

• 3RLFKp�HVLVWRQR�ILQ�GD�-DYD�����(quando
Reader e Writer non esistevano), HVVL�VRQR
IRUPDOPHQWH�GHJOL�VWUHDP�GL�E\WH���

– 6\VWHP�LQ�q�IRUPDOPHQWH�XQ�,QSXW6WUHDP
– 6\VWHP�RXW�q�IRUPDOPHQWH�XQ�2XWSXW6WUHDP

«PD�LQ�UHDOWj�VRQR�VWUHDP�GL�FDUDWWHUL�
3HU�DVVLFXUDUH�FKH�L�FDUDWWHUL�81,&2'(�VLDQR�FRUUHWWD�
PHQWH�LQWHUSUHWDWL�RFFRUUH�TXLQGL�LQFDSVXODUOL�ULVSHWWLYD�
PHQWH�LQ�XQ�5HDGHU�H�LQ�XQ�:ULWHU�

Input / Output - 42

,/�&$62�'(//
�,�2�'$�&2162/(

• 6\VWHP�LQ�SXz�HVVHUH�³LQWHUSUHWDWR�FRPH�XQ
5HDGHU��LQFDSVXODQGROR�GHQWUR�D�XQ�,QSXW�
6WUHDP5HDGHU

• 6\VWHP�RXW�SXz�HVVHUH�³LQWHUSUHWDWR�FRPH
XQ�:ULWHU��LQFDSVXODQGROR�GHQWUR�D�XQ
2XWSXW6WUHDP:ULWHU

6\VWHP�LQ

,QSXW6WUHDP5HDGHU

6\VWHP�RXW

2XWSXW6WUHDP:ULWHU

Input / Output - 43

,/�&$62�'(//
�,�2�'$�&2162/(

7LSLFDPHQWH�
,QSXW6WUHDP5HDGHU�WDVWLHUD� 
�QHZ�,QSXW6WUHDP5HDGHU�6\VWHP�LQ��

2XWSXW6WUHDP:ULWHU�YLGHR� 
�QHZ�2XWSXW6WUHDP:ULWHU�6\VWHP�RXW��

6\VWHP�LQ

,QSXW6WUHDP5HDGHU

6\VWHP�RXW

2XWSXW6WUHDP:ULWHU

Input / Output - 44

(6(03,2��

6FULWWXUD�GL�GDWL�VX�ILOH�GL�WHVWR

• 3HU�VFULYHUH�VX�XQ�ILOH�GL�WHVWR�RFFRUUH�XQ
)LOH:ULWHU��FKH�SHUz�FRQVHQWH�VROR�GL
VFULYHUH�XQ�FDUDWWHUH�R�XQD�VWULQJD

• 3HU�VFULYHUH�IORDW��LQW��GRXEOH��ERROHDQ��«
RFFRUUH�FRQYHUWLUOL�LQ�VWULQJKH�D�SULRUL�FRQ�LO
PHWRGR�WR6WULQJ���GHOOD�FODVVH�ZUDSSHU
FRUULVSRQGHQWH��H�SRL�VFULYHUOL�VXOOR�VWUHDP

– 1RQ�HVLVWH�TXDOFRVD�GL�VLPLOH�DOOR�VWUHDP
'DWD2XWSXW6WUHDP



Input / Output - 45

(6(03,2��

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH:ULWHU�IRXW� �QXOO�
WU\�^
�IRXW� �QHZ�)LOH:ULWHU��3URYD�W[W���
`

��FDWFK�,2([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��$SHUWXUD�IDOOLWD���
��6\VWHP�H[LW����
`
IORDW���I�� �������)���FKDU���F�� �
;
�
ERROHDQ�E�� �WUXH������GRXEOH�G�� ��������

Input / Output - 46

(6(03,2����VHJXH�

WU\�^��6WULQJ�EXIIHU� �QXOO�
��EXIIHU� �)ORDW�WR6WULQJ�I���
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��EXIIHU� �QHZ�%RROHDQ�E���WR6WULQJ���
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��EXIIHU� �'RXEOH�WR6WULQJ�G���
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��IRXW�ZULWH�F�������VLQJROR�FDUDWWHUH
��EXIIHU� �,QWHJHU�WR6WULQJ�����
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��IRXW�FORVH���
`�FDWFK��,2([FHSWLRQ�H�^���`

�`
`

Input / Output - 47

(6(03,2����VHJXH�

WU\�^��6WULQJ�EXIIHU� �QXOO�
��EXIIHU� �)ORDW�WR6WULQJ�I���
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��EXIIHU� �QHZ�%RROHDQ�E���WR6WULQJ���
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��EXIIHU� �'RXEOH�WR6WULQJ�G���
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��IRXW�ZULWH�F�������VLQJROR�FDUDWWHUH
��EXIIHU� �,QWHJHU�WR6WULQJ�����
��IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
��IRXW�FORVH���
`�FDWFK��,2([FHSWLRQ�H�^���`

�`
`

La classe Boolean è l'unica a QRQ�DYHUH
una IXQ]LRQH�VWDWLFD�WR6WULQJ��� Quindi
bisogna creare un oggetto Boolean e poi
invocare su di esso il PHWRGR�WR6WULQJ��

Versione di write() che scrive un array di
caratteri (dalla posizione data e per il

numero di caratteri indicato)

Input / Output - 48

(6(03,2�����QRWH

• ,O�QRVWUR�HVHPSLR�KD�VWDPSDWR�VXO�ILOH�OH
UDSSUHVHQWD]LRQL�VRWWR�IRUPD�GL�VWULQJD�GL
VYDULDWL�YDORUL���

• ����PD�QRQ�KD�LQVHULWR�VSD]L�LQWHUPHGL��

• +D�SHUFLz�VFULWWR�

�������WUXH������;��



Input / Output - 49

(6(03,2��

5LOHWWXUD�GL�GDWL�GD�ILOH�GL�WHVWR

• 3HU�OHJJHUH�GD�XQ�ILOH�GL�WHVWR�RFFRUUH�XQ
)LOH5HDGHU��FKH�SHUz�FRQVHQWH�VROR�GL
OHJJHUH�XQ�FDUDWWHUH�R�XQD�VWULQJD

• 3HU�OHJJHUH�ILQR�DOOD�ILQH�GHO�ILOH�
– VL�SXz�XVDUH�LO�PHWRGR�UHDG���FRPH�JLj�IDWWR���

– «RSSXUH��LQ�DOWHUQDWLYD��VIUXWWDUH�LO�PHWRGR
UHDG\����FKH�UHVWLWXLVFH�WUXH�ILQFKp�FL�VRQR
DOWUL�FDUDWWHUL�GD�OHJJHUH

Input / Output - 50

(6(03,2��

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�(VHPSLR��^
�SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH5HDGHU�ILQ� �QXOO�
WU\�^
��ILQ� �QHZ�)LOH5HDGHU��3URYD�W[W���
`
FDWFK�)LOH1RW)RXQG([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��)LOH�QRQ�WURYDWR���
��6\VWHP�H[LW����
`

�����FRQWLQXD���

Input / Output - 51

(6(03,2����VHJXH�

��WU\�^
�ZKLOH�ILQ�UHDG\���^
��FKDU�FK� ��FKDU��ILQ�UHDG���
��6\VWHP�RXW�SULQW�FK��� ���HFKR
�`
�6\VWHP�RXW�SULQWOQ�����
`
FDWFK��,2([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��(UURUH�GL�LQSXW���
��6\VWHP�H[LW����
`

�`

Input / Output - 52

(6(03,2�����81$�9$5,$17(

• /D�YHUVLRQH�SUHFHGHQWH�KD�VWDPSDWR�VXO�ILOH
OH�UDSSUHVHQWD]LRQL�VRWWR�IRUPD�GL�VWULQJD�GL
VYDULDWL�YDORUL��PD�QRQ�KD�LQVHULWR�VSD]L
LQWHUPHGL

• &RPH�HVHUFL]LR�XOWHULRUH��DJJLXQJLDPR�XQR
VSD]LR�IUD�L�YDORUL��LQ�PRGR�GD�VWDPSDUH

• QRQ�SL�� ������WUXH������;��
• PD��������������WUXH��������;���



Input / Output - 53

(6(03,2�����9$5,$17(

WU\�^��6WULQJ�EXIIHU� �QXOO�
�EXIIHU� �)ORDW�WR6WULQJ�I���������
�IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
�EXIIHU� �QHZ�%RROHDQ�E���WR6WULQJ���������
�IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
�EXIIHU� �'RXEOH�WR6WULQJ�G���������
�IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
�IRXW�ZULWH�F�������VLQJROR�FDUDWWHUH
�IRXW�ZULWH�
�
��
�EXIIHU� �,QWHJHU�WR6WULQJ�����������
�IRXW�ZULWH�EXIIHU���EXIIHU�OHQJWK����
�IRXW�FORVH���
`

����

Input / Output - 54

(6(03,2�����81$�9$5,$17(

• /D�YHUVLRQH�SUHFHGHQWH�KD�OHWWR�GDO�ILOH�XQD
XQLFD�VWULQJD�LQLQWHUURWWD

– QRQ�SRWHYD�IDU�DOWUR��PDQFDQGR�JOL�VSD]L

• 2UD�SHUz�JOL�VSD]L�IUD�L�YDORUL�FL�VRQR�
SRVVLDPR�GHILQLUH�XQD�IXQ]LRQH�UHDG)LHOG��
FKH�OHJJD�XQD��SDUROD��(ILQR�DO�SULPR�VSD]LR)

– QRQ�SXz�HVVHUH�XQ�PHWRGR��SHUFKp�HVVR�GRYUHEEH
IDU�SDUWH�GHOOD�FODVVH�)LOH5HDGHU��FKH�QRQ
SRVVLDPR�PRGLILFDUH

– GHY
HVVHUH�SHUFLz�XQD�IXQ]LRQH�VWDWLFD��GL�FODVVH�

Input / Output - 55

(6(03,2�����UHDG)LHOG��
�VWDWLF�SXEOLF�6WULQJ�UHDG)LHOG�5HDGHU�LQ�^

6WULQJ%XIIHU�EXI� �QHZ�6WULQJ%XIIHU���
ERROHDQ�QRVSDFH� �WUXH�
WU\�^�ZKLOH�LQ�UHDG\���		�QRVSDFH�^

�FKDU�FK� ��FKDU�LQ�UHDG���
�QRVSDFH� ��FK� 
�
��
�LI��QRVSDFH��EXI�DSSHQG�FK��

���`
`�FDWFK��,2([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��(UURUH�GL�LQSXW���
��6\VWHP�H[LW����
`
UHWXUQ�EXI�WR6WULQJ���

�`
Input / Output - 56

/¶(6(03,2���5,)2508/$72

���FRQWLQXD���
��WU\�^

�ZKLOH�ILQ�UHDG\���^
��6WULQJ�V� �UHDG)LHOG�ILQ��
��6\VWHP�RXW�SULQWOQ�V��� ���HFKR
�`
`

��FDWFK��,2([FHSWLRQ�H�^
��6\VWHP�RXW�SULQWOQ��(UURUH�GL�LQSXW���
��6\VWHP�H[LW����
`

�`



Input / Output - 57

/¶(6(03,2���5,)2508/$72

• ,Q�TXHVWR�PRGR��VLDPR�LQ�JUDGR�GL�OHJJHUH
XQD�VWULQJD�DOOD�YROWD

• 2JQL�VWULQJD�SXz�TXLQGL�HVVHUH�LQWHUSUH�
WDWD�QHO�PRGR�FKH�OH�q�SURSULR���

• ���DSSOLFDQGR��VH�RFFRUUH��OD�FRQYHUVLRQH
RSSRUWXQD

– QHVVXQD�FRQYHUVLRQH�SHU�OH�VWULQJKH
– FRQYHUVLRQH�VWULQJD���LQW�SHU�JOL�LQWHUL
– FRQYHUVLRQH�VWULQJD���IORDW�SHU�L�UHDOL
– ���

Input / Output - 58

6WUHDP7RNHQL]HU

• /D�FODVVH�6WUHDP7RNHQL]HU�FRQVHQWH�GL
OHJJHUH�GD�LQSXW�XQD�VHULH�GL�³WRNHQ´

• 3Xz�HVWUDUUH�GD�XQR�VWUHDP��UHDGHU��VLD
QXPHUL�VLD�VWULQJKH��LQ�PRGR�FRQILJXUDELOH

– ZKLWHVSDFH&KDUV�LQW�OR��LQW�KL�
UHJLVWUD�FRPH�VHSDUDWRUL�L�FDUDWWHUL�GD�OR�D�KL

– QH[W7RNHQ���HVWUDH�LO�WRNHQ�VXFFHVVLYR��FKH
YLHQH�SRVWR�QHO�FDPSR�SXEEOLFR�VYDO��VH�q
XQD�VWULQJD��R�QYDO��VH�q�XQ�QXPHUR�

– LO�YDORUH�UHVWLWXLWR�QH[W7RNHQ���GD�LQGLFD�VH�VL
WUDWWD�GL�XQ�QXPHUR�R�GL�XQD�VWULQJD

Input / Output - 59

(6(03,2��

/HJJHUH�GD�LQSXW�XQD�VHULH�GL�WRNHQ

• $YYROJLDPR�LO�UHDGHU�FKH�IRUQLVFH�O¶LQSXW
FRQ�XQR�6WUHDP7RNHQL]HU

�W� �QHZ�6WUHDP7RNHQL]HU�UHDGHU��

• &RQILJXULDPR�OR�6WUHDP7RNHQL]HU�SHU
DVVXPHUH�FRPH�VHSDUDWRUL��³VSD]L´��WXWWL�L
FDUDWWHUL�IUD�OR�
?�
�H�OR�VSD]LR�
�


W�ZKLWHVSDFH&KDUV�
?�
���
�
��

Input / Output - 60

(6(03,2��

3RL�

• 3UHGLVSRQLDPR�XQ�FLFOR�FKH�ULSHWD

��UHV� �W�QH[W7RNHQ���

• H�JXDUGLDPR�FRVD�DEELDPR�OHWWR�

6H�QH[W7RNHQ���KD�OHWWR UHV�YDOH�OD�FRVWDQWH
una stringa 6WUHDP7RNHQL]HU�77B:25'
un numero 6WUHDP7RNHQL]HU�77B180%(5
un fine linea (“End of  Line”) 6WUHDP7RNHQL]HU�77B(2/
il fine file (“End of  File”) 6WUHDP7RNHQL]HU�77B(2)



Input / Output - 61

(6(03,2��

LPSRUW�MDYD�LR�
�
SXEOLF�FODVV�(VHPSLR��^
��SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJV>@�^

)LOH5HDGHU�I� �QXOO�
�������DSHUWXUD�GHO�ILOH���
6WUHDP7RNHQL]HU�W� �QHZ�6WUHDP7RNHQL]HU�I��
W�ZKLWHVSDFH&KDUV�����LQW�
�
��
LQW�UHV� ����
GR�^
��WU\�^�UHV� �W�QH[W7RNHQ����`
��FDWFK��,2([FHSWLRQ�H��^�����`
���������FRQWLQXD����

Input / Output - 62

(6(03,2��

���������FRQWLQXD����
����LI��UHV�  �6WUHDP7RNHQL]HU�77B:25'��^
� 6WULQJ�V� �QHZ�6WULQJ�W�VYDO��

6\VWHP�RXW�SULQWOQ��VWULQJD������V��
��`�HOVH
��LI��UHV�  �6WUHDP7RNHQL]HU�77B180%(5��^

GRXEOH�G� �W�QYDO�
6\VWHP�RXW�SULQWOQ��GRXEOH������G��

��`
��`�ZKLOH� UHV�� �6WUHDP7RNHQL]HU�77B(2/�		

UHV�� �6WUHDP7RNHQL]HU�77B(2)��
�`
`

Input / Output - 63

6(5,$/,==$=,21(�',�2**(77,

• 6HULDOL]]DUH�XQ�RJJHWWR�VLJQLILFD�VDOYDUH�XQ
RJJHWWR�VFULYHQGR�XQD�VXD�UDSSUHVHQWD]LR�
QH�ELQDULD�VX�XQR�VWUHDP�GL�E\WH

• $QDORJDPHQWH��GHVHULDOL]]DUH�XQ�RJJHWWR
VLJQLILFD�ULFRVWUXLUH�XQ�RJJHWWR�D�SDUWLUH
GDOOD�VXD�UDSSUHVHQWD]LRQH�ELQDULD�OHWWD�GD
XQR�VWUHDP�GL�E\WH

• /H�FODVVL�2EMHFW2XWSXW6WUHDP�H�2EMHFW�
,QSXW6WUHDP�RIIURQR�TXHVWD�IXQ]LRQDOLWj
SHU�TXDOXQTXH�WLSR�GL�RJJHWWR

Input / Output - 64

6(5,$/,==$=,21(�',�2**(77,

/H�GXH�FODVVL�SULQFLSDOL�VRQR�
• 2EMHFW,QSXW6WUHDP

– OHJJH�RJJHWWL�VHULDOL]]DWL�VDOYDWL�VX�VWUHDP�
WUDPLWH�LO�PHWRGR�UHDG2EMHFW��

– RIIUH�DQFKH�PHWRGL�SHU�OHJJHUH�L�WLSL
SULPLWLYL�GL�-DYD

• 2EMHFW2XWSXW6WUHDP
– VFULYH�XQ�RJJHWWR�VHULDOL]]DWR�VX�VWUHDP�
WUDPLWH�LO�PHWRGR�ZULWH2EMHFW��

– RIIUH�DQFKH�PHWRGL�SHU�VFULYHUH�L�WLSL
SULPLWLYL�GL�-DYD



Input / Output - 65

6(5,$/,==$=,21(�',�2**(77,

• 8QD�FODVVH�FKH�YRJOLD�HVVHUH�³VHULDOL]�
]DELOH´�GHYH�LPSOHPHQWDUH�O¶LQWHUIDFFLD
6HULDOL]DEOH

• Ê�XQD�LQWHUIDFFLD�YXRWD��FKH�VHUYH�FRPH
PDUFDWRUH (il compilatore rifiuta di compi-
lare una classe che usi la serializzazione
VHQ]D implementare tale interfaccia)

• 9HQJRQR�VFULWWL���OHWWL�WXWWL�L�GDWL�GHOO¶RJ�
JHWWR��LQFOXVL�TXHOOL�HUHGLWDWL�(anche se
privati o protetti)

Input / Output - 66

6(5,$/,==$=,21(�',�2**(77,

• 6H�XQ�RJJHWWR�FRQWLHQH�ULIHULPHQWL�DG
DOWUL�RJJHWWL��VL�LQYRFD�ULFRUVLYDPHQWH
ZULWH2EMHFW���VX�RJQXQR�GL�HVVL

– VL�VHULDOL]]D�TXLQGL��LQ�JHQHUDOH��XQ�LQWHUR
JUDIR�GL�RJJHWWL

– O
RSSRVWR�DFFDGH�TXDQGR�VL�GHVHULDOL]]D

• 6H�XQR�VWHVVR�RJJHWWR�q�UHIHUHQ]LDWR�SL�
YROWH�QHO�JUDIR��YLHQH�VHULDOL]]DWR�XQD
VROD�YROWD��DIILQFKp�ZULWH2EMHFW���QRQ
FDGD�LQ�XQD�ULFRUVLRQH�LQILQLWD

Input / Output - 67

(6(03,2��

8QD�SLFFROD�FODVVH�VHULDOL]]DELOH���

SXEOLF�FODVV�3XQWR�'
LPSOHPHQWV�MDYD�LR�6HULDOL]DEOH�^

IORDW�[��\�
SXEOLF�3XQWR�'�IORDW�[��IORDW�\��^

WKLV�[� �[��WKLV�\� �\��`
SXEOLF�3XQWR�'���^�[� �\� ����`
SXEOLF�IORDW�DVFLVVD��^�UHWXUQ�[��`
SXEOLF�IORDW�RUGLQDWD��^�UHWXUQ�\�`
`

Input / Output - 68

(6(03,2��

���H�XQ�PDLQ�FKH�QH�ID�XVR
SXEOLF�FODVV�6FULWWXUD3RLQW6HULDOL]]DWR�^

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��^
�)LOH2XWSXW6WUHDP�I� �QXOO�
�WU\�^

I� �QHZ�)LOH2XWSXW6WUHDP��[\�ELQ���
�` FDWFK�,2([FHSWLRQ�H�^

6\VWHP�H[LW����
�`

�������FRQWLQXD���



Input / Output - 69

(6(03,2��

�������FRQWLQXD����
�2EMHFW2XWSXW6WUHDP�RV� �QXOO�
�3XQWR�'�S� �QHZ�3XQWR�'����)�����)��
�WU\�^

RV� �QHZ�2EMHFW2XWSXW6WUHDP�I��
RV�ZULWH2EMHFW�S�� RV�IOXVK���
RV�FORVH���

�`�FDWFK��,2([FHSWLRQ�H�^
6\VWHP�H[LW����

�`
�`
`

Input / Output - 70

(6(03,2��

5LOHWWXUD�GD�VWUHDP�GL�RJJHWWL�VHULDOL]]DWL
SXEOLF�FODVV�/HWWXUD3RLQW6HULDOL]]DWR^

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��^
�)LOH,QSXW6WUHDP�I� �QXOO�
�2EMHFW,QSXW6WUHDP�LV� �QXOO�
�WU\�^

I� �QHZ�)LOH,QSXW6WUHDP��[\�ELQ���
LV� �QHZ�2EMHFW,QSXW6WUHDP�I��

�` FDWFK�,2([FHSWLRQ�H�^
6\VWHP�H[LW����

�`

�������FRQWLQXD���

Input / Output - 71

(6(03,2��

�������FRQWLQXD����
�3XQWR�'�S� �QXOO�
�WU\�^ S� ��3XQWR�'��LV�UHDG2EMHFW���

LV�FORVH���
�`�FDWFK��,2([FHSWLRQ�H��^

6\VWHP�H[LW�����`
�����FDWFK��&ODVV1RW)RXQG([FHSWLRQ�H��^

6\VWHP�H[LW�����`
�6\VWHP�RXW�SULQWOQ��[�\� ����

S�DVFLVVD������������S�RUGLQDWD����
�`
`

,O�FDVW�q�QHFHVVDULR�
SHUFKp�UHDG2EMHFW��
UHVWLWXLVFH�XQ�2EMHFW

Input / Output - 72


