
)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

3URJUDPPD]LRQH�RULHQWDWD�DJOL�RJJHWWL
,O�PRGHOOR�GL�-DYD

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

&DUDWWHULVWLFKH�GL�-DYD

� -DYD�q�JHQHUDOPHQWH�FRQVLGHUDWR�XQ�OLQJXDJJLR
RULHQWDWR�DJOL�RJJHWWL�´SXURµ��DGHUHQWH�TXLQGL�DL
FRQFHWWL�HVSRVWL�LQ�SUHFHGHQ]D

� 7XWWDYLD�LO�VXR�PRGHOOR�VL�GLVFRVWD�SHU�DOFXQL�DVSHWWL
GDOOD�YLVLRQH�´FODVVLFDµ

� 6L�WUDWWD�SHUORSL��GL�HVWHQVLRQL��QHO�FRUVR�GHO�WHPSR�LO
PRGHOOR�223�VL�q�DUULFFKLWR�GL�FRQFHWWL�QXRYL�H�VSHVVR
PROWR�LPSRUWDQWL

� &·q�DQFKH�TXDOFKH�FRPSURPHVVR�OHJDWR�D�PRWLYL�GL
HIILFLHQ]D

� /D�VLQWDVVL�GL�-DYD�q�GHULYDWD�GD�TXHOOD�GHO�&��OD�SL�
GLIIXVD��FRQ�DOFXQH�GLIIHUHQ]H�VLJQLILFDWLYH�FKH
HYLGHQ]LHUHPR�QHOO·HVSRVL]LRQH�GHO�OLQJXDJJLR



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

7LSL�SULPLWLYL

� 1HO�PRGHOOR�FODVVLFR�XQ�OLQJXDJJLR�DG�RJJHWWL
FRPSUHQGH�VROR�RJJHWWL�H�FODVVL

� ,Q�-DYD��SULQFLSDOPHQWH�SHU�PRWLYL�GL�HIILFLHQ]D�
HVLVWRQR�DQFKH�L WLSL�SULPLWLYL �R�SUHGHILQLWL��FKH
KDQQR�XQ�UXROR�VLPLOH�D�TXHOOR�FKH�KDQQR�LQ�&

� 6RQR�FLRq�VWUXWWXUH�GDWL�VOHJDWH�GD�TXDOXQTXH
FRPSRUWDPHQWR

� /D�GHILQL]LRQH�GHL�WLSL�SULPLWLYL�q�SHUz�SL��SUHFLVD�H
QRQ�FL�VRQR�DPELJXLWj�

� 1RQ�HVLVWRQR�WLSL�OD�FXL�GLPHQVLRQH�GLSHQGH�GDOOD
SLDWWDIRUPD��FRPH LQW LQ�&�

� ,QWHUL��FDUDWWHUL�H ERROHDQL VRQR�WLSL�EHQ�GLVWLQWL�IUD
ORUR

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

7LSL�SULPLWLYL��FDUDWWHUL

� ,�FDUDWWHUL�LQ�-DYD�VHJXRQR�OR�VWDQGDUG 81,&2'( H
KDQQR�XQD�UDSSUHVHQWD]LRQH�VX���E\WH

� /D�FRGLILFD�81,&2'(�q�XQR�VWDQGDUG�LQWHUQD]LRQDOH
FKH�FRQVHQWH�GL�UDSSUHVHQWDUH�DQFKH�JOL�DOIDEHWL�QRQ
ODWLQL�H�L�VLPEROL�GL�VFULWWXUH�QRQ�DOIDEHWLFKH��FLQHVH�

� /D�FRGLILFD�81,&2'(�FRLQFLGH�FRQ�TXHOOD�$6&,,�SHU�L
SULPL�����FDUDWWHUL�H�FRQ�$16,���$6&,,�SHU�SULPL����
FDUDWWHUL

� /H�FRVWDQWL FKDU ROWUH�FKH�FRQ�OD�QRWD]LRQH�¶$·
SRVVRQR�HVVHUH�UDSSUHVHQWDWH�DQFKH�LQ�IRUPD�
?X����¶
�FDUDWWHUH�81,&2'(�FRQ�LO�FRGLFH������

� 1RQ�HVLVWH�DOFXQD�LGHQWLWj�IUD�QXPHUL�LQWHUL�H�FDUDWWHUL�
VRQR�GXH�WLSL�FRPSOHWDPHQWH�GLYHUVL�IUD�GL�ORUR



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

7LSL�SULPLWLYL��LQWHUL

� 7XWWL�L�WLSL�LQWHUL�LQ�-DYD�VRQR�FRQ�VHJQR��QRQ�HVLVWRQR
WLSL�VHQ]D�VHJQR

� E\WH ���E\WH��� �����������

� VKRUW ���E\WH��� ���������������

� LQW ���E\WH��� �������������������������������

� ORQJ ���E\WH��� ���[����� �������[����

� 1%� OH�FRVWDQWL�ORQJ�WHUPLQDQR�FRQ�OD�OHWWHUD�/�
3HU�HVHPSLR����/

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

7LSL�SULPLWLYL��UHDOL

� ,�UHDOL�LQ�-DYD�VL�EDVDQR�VXOOR�VWDQGDUG�,(((�����
DGRWWDWR�SUDWLFDPHQWH�GD�WXWWL�L�OLQJXDJJL�GL
SURJUDPPD]LRQH�

� $EELDPR�GXH�WLSL�D�YLUJROD�PRELOH�

� IORDW ���E\WH� � ���� �����������

�����FLIUH�VLJQLILFDWLYH�

� GRXEOH ���E\WH� � ����� ������������

�������FLIUH�VLJQLILFDWLYH�



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

7LSL�SULPLWLYL� ERROHDQL

� , ERROHDQL FRVWLWXLVFRQR�XQ�WLSR�DXWRQRPR�WRWDOPHQWH
VHSDUDWR�GDJOL�LQWHUL��QRQ�VL�FRQYHUWRQR ERROHDQ LQ
LQWHUL�H�YLFHYHUVD�

� ERROHDQ ���ELW� IDOVH�H WUXH

� /D�FRQVHJXHQ]D�SL��LPSRUWDQWH�q�FKH�WXWWH�OH
HVSUHVVLRQL�UHOD]LRQDOL�H�ORJLFKH�GDQQR�FRPH�ULVXOWDWR
XQ ERROHDQ��QRQ�SL��XQ LQW

� IDOVH QRQ�YDOH���H WUXH QRQ�YDOH��

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

9DULDELOL�H�FRVWDQWL

� ,Q�-DYD�OH�YDULDELOL�LQ�-DYD�YHQJRQR�GLFKLDUDWH�FRPH�LQ
&�H�SRVVRQR�HVVHUH LQL]LDOL]]DWH�
LQW Q�P�
IORDW I� ���
ERROHDQ E� �IDOVH�

� $QFKH�LO�ORUR�XVR�q�OR�VWHVVR�
Q� ���
P� �Q�
�������
E� �P�!���

� /·XQLFD�GLIIHUHQ]D�ULVSHWWR�DO�&�q�FKH�SRVVRQR�HVVHUH
GHILQLWH�RYXQTXH��QRQ�VROR�DOO·LQL]LR�GL�XQ�EORFFR

� (VLVWH�DQFKH�OD�SRVVLELOLWj�GL�GLFKLDUDUH�GHOOH�FRVWDQWL
DQWHSRQHQGR�DOOD�GLFKLDUD]LRQH�OD�SDUROD�FKLDYH ILQDO
ILQDO LQW Q� ���
ILQDO ERROHDQ E� �IDOVH�



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% �

$QFRUD�VX�-DYD�H�&

� 3HU�TXDQWR�ULJXDUGD�OH�VWUXWWXUH�GL�FRQWUROOR� LI� ZKLOH��
IRU� VZLWFK��OD�VLQWDVVL�q�HVDWWDPHQWH�OD�VWHVVD�GHO�&

� $QFKH�JOL�RSHUDWRUL�H�OH�ORUR�UHJROH�GL�SULRULWj�VRQR�OH
VWHVVH

� /·XQLFD�FRVD�GD�ULFRUGDUH�EHQH�q�FKH LQ�-DYD�QRQ�F·q
LGHQWLWj�IUD ERROHDQL H�LQWHUL H�TXLQGL

� *OL�RSHUDWRUL�GL�UHOD]LRQH����!�  �H�� ��GDQQR�FRPH
ULVXOWDWR�XQ ERROHDQ

� /H�VWUXWWXUH�GL�FRQWUROOR�ULFKLHGRQR�HVSUHVVLRQL�FRQ
ULVXOWDWL�GL�WLSR ERROHDQ

� 8Q·DOWUD�SLFFROD�GLIIHUHQ]D�q�OD�SRVVLELOLWj�GL�XVDUH�OD
FRSSLD�GL�FDUDWWHUL����SHU�L�FRPPHQWL�GL�XQD�VROD�ULJD

� D� �����
�FRPPHQWR�FODVVLFR�LQ�VWLOH�&�
�

D� ��� ���FRPPHQWR PRQRULJD �DUULYD�ILQR�D�ILQH�ULJD�

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

&ODVVL�LQ�-DYD��PHWRGL�VWDWLFL

� 1HO�PRGHOOR�´FODVVLFRµ�OH�FODVVL�KDQQR�GXH�IXQ]LRQL�

� 'HILQLUH�XQD�VWUXWWXUD�H�XQ�FRPSRUWDPHQWR

� &UHDUH�JOL�RJJHWWL��LVWDQ]H�

� 6RQR�TXLQGL�GHOOH�PDWULFL��GHJOL�´VWDPSLQLµ��FKH
FRQVHQWRQR�GL�FUHDUH�LVWDQ]H�IDWWH�QHOOR�VWHVVR�PRGR
PD�FRQ�LGHQWLWj�GLVWLQWH�

� 6YROJRQR�QHO�FRQWHPSR�LO�UXROR�GL�WLSR�H�GL�VWUXPHQWL�GL
FRVWUX]LRQH

� ,Q�-DYD�OH�FODVVL�KDQQR�DQFKH�XQ·DOWUD�FDSDFLWj�
SRVVRQR�IRUQLUH�VHUYL]L�LQGLSHQGHQWL�GDOOD�FUHD]LRQH�GL
LVWDQ]H

� (·�LQIDWWL�SRVVLELOH�GHILQLUH�GHL�PHWRGL��LQGLYLGXDWL�GDOOD
SDUROD�FKLDYH VWDWLF��FKH�SRVVRQR�HVVHUH�LQYRFDWL
DQFKH�VH�QRQ�HVLVWH�DOFXQD�LVWDQ]D



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

&ODVVL�LQ�-DYD��YLVLELOLWj

� 1HO�PRGHOOR�´FODVVLFRµ��LQ�YLUW��GHOO· LQFDSVXODPHQWR
DEELDPR�L�VHJXHQWL�FRPSRUWDPHQWL�

� 7XWWL�L�FDPSL��YDULDELOL��VRQR�LQYLVLELOL�DOO·HVWHUQR

� 7XWWL�L�PHWRGL�VRQR�YLVLELOL�DOO·HVWHUQR

� -DYD�LQWURGXFH�XQ�PHFFDQLVPR�PROWR�SL��IOHVVLELOH��q
SRVVLELOH�VWDELOLUH�LO�OLYHOOR�GL�YLVLELOLWj�GL�RJQL�PHWRGR�H
GL�RJQL�YDULDELOH�XVDQGR�OH�SDUROH�FKLDYH SULYDWH H
SXEOLF�

� 4XHVWD�HVWHQVLRQH�FRQVHQWH�GL�DYHUH�GXH
FRPSRUWDPHQWL�QXRYL�

� 0HWRGL�QRQ�YLVLELOL�DOO·HVWHUQR��SULYDWL���PROWR�XWLOL
SHU�QDVFRQGHUH�GHWWDJOL�LPSOHPHQWDWLYL�H�PLJOLRUDUH
O·LQFDSVXODPHQWR

� 9DULDELOL�YLVLELOL�DOO·HVWHUQR��SXEEOLFKH���SHULFRORVH�H
GD�HYLWDUH�SHUFKp�´URPSRQRµ�O·LQFDSVXODPHQWR

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR�GL�FODVVH� &RXQWHU � 'HVFUL]LRQH

� 3URYLDPR�D�FRVWUXLUH�XQD�VHPSOLFH�FODVVH�FKH
UDSSUHVHQWD�XQ�FRQWDWRUH PRQRGLUH]LRQDOH

� &RPH�DFFDGH�VHPSUH�QHOOD�SURJUDPPD]LRQH�DG
RJJHWWL�VL�SDUWH�GHILQHQGR�LO�FRPSRUWDPHQWR

� /D�QRVWUD�FODVVH�VL�FKLDPHUj &RXQWHU �SHU
FRQYHQ]LRQH�L�QRPL�GL�FODVVH�VRQR�VHPSUH�LQ
PDLXVFROR��H�VDUj�LQ�JUDGR�GL�

� $]]HUDUH�LO�YDORUH�GHO�FRQWDWRUH� UHVHW��

� ,QFUHPHQWDUH�LO�YDORUH� LQF��

� 5HVWLWXLUH�LO�YDORUH�FRUUHQWH� JHW9DOXH��

� $�OLYHOOR LPSOHPHQWDWLYR XVHUHPR�XQD�YDULDELOH�LQWHUD
�YDO��SHU�PHPRUL]]DUH�LO�YDORUH�FRUUHQWH�GHO�FRQWDWRUH

� ,Q�WHUPLQL�223��OD�FODVVH &RXQWHU DYUj�XQR�VWDWR
FRVWLWXLWR�GDOOD�YDULDELOH YDO H�XQ�FRPSRUWDPHQWR
GHILQLWR�GDL�WUH�PHWRGL��UHVHW��� LQF���H JHW9DOXH��



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR�GL�FODVVH� &RXQWHU � 0RGHOOR

� 9HGLDPR�OD�UDSSUHVHQWD]LRQH�80/��PRGHOOR��GHOOD
QRVWUD�FODVVH

� ,�FDUDWWHUL���H ² GDYDQWL�DL�PHWRGL�H�DL�FDPSL�LQGLFDQR�OD
YLVLELOLWj�

� � VWD�SHU SULYDWH

� � VWD�SHU SXEOLF

+reset() : void
+inc() : void
+getValue() : int

-val : int

&RXQWHU

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR�GL�FODVVH� &RXQWHU � ,PSOHPHQWD]LRQH

SXEOLF FODVV Counter
{

SULYDWH LQW val;
SXEOLF YRLG reset()
{ val = 0; }
SXEOLF YRLG inc()  
{ val++; }
SXEOLF LQW getValue()
{ UHWXUQ val;}

}

� $QFKH�OH�FODVVL�KDQQR�XQD�YLVLELOLWj��QHO�QRVWUR�FDVR SXEOLF

� ,O�FDPSR YDO q�GHILQLWR�FRUUHWWDPHQWH�FRPH�SULYDWR��PHQWUH�L
PHWRGL�VRQR�SXEEOLFL

� /D�VLQWDVVL�SHU�OD�GHILQL]LRQH�GHL�PHWRGL�q�XJXDOH�D�TXHOOD�GHO &�H
OR�VWHVVR�YDOH�SHU�OD�GLFKLDUD]LRQH�GHOOD�YDULDELOH�YDO�

� /D�YDULDELOH YDO SXz�HVVHUH�OLEHUDPHQWH�XWLOL]]DWD�GDL�PHWRGL�GHOOD
FODVVH



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

&ODVVL�GL�VLVWHPD

� ,Q�&�HVLVWH�XQD�FROOH]LRQH�GL�IXQ]LRQL�VWDQGDUG�PHVVH�D
GLVSRVL]LRQH�GDO�VLVWHPD�FKH�SUHQGH�LO�QRPH�GL OLEUHULD
GL�VLVWHPD

� ,Q�-DYD��FRPH�QHOOD�PDJJLRU�SDUWH�GHL�OLQJXDJJL�DG
RJJHWWL��HVLVWH�LQYHFH�XQD�FROOH]LRQH�GL FODVVL�GL
VLVWHPD

� $ELWXDOPHQWH�FL�VL�ULIHULVFH�DOO·LQVLHPH�GHOOH�FODVVL�GL
VLVWHPD�FRQ�LO�QRPH�GL IUDPHZRUN

� ,O IUDPHZRUN GL�-DYD�q�PROWR�ULFFR�H�FRPSUHQGH
FHQWLQDLD�GL�FODVVL�FKH�SRVVRQR�HVVHUH�XWLOL]]DWH�SHU
VFULYHUH�OH�SURSULH�DSSOLFD]LRQL

� 3UDWLFDPHQWH�RJQL�DSSOLFD]LRQH�-DYD�ID�XVR�GL�XQD�R
SL��FODVVL�GL�VLVWHPD

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

3URJUDPPL�LQ�-DYD

� 8Q�SURJUDPPD�-DYD�q�FRVWLWXLWR�GD�XQ�LQVLHPH�GL
FODVVL

� 3HU�FRQYHQ]LRQH�GHYH�HVLVWHUH�DOPHQR�XQD�FODVVH�
GHILQLWD�FRPH�SXEEOLFD��FKH�LPSOHPHQWL�XQ�PHWRGR
VWDWLF �FLRq�XQ�PHWRGR�FKH�SXz�HVVHUH�LQYRFDWR�DQFKH
LQ�DVVHQ]D�GL�LVWDQ]H��FKLDPDWR PDLQ��

� 4XHVWR�PHWRGR�KD�OR�VWHVVR�UXROR�GHOOD�IXQ]LRQH PDLQ
QHL�SURJUDPPL�&

� ,O�IDWWR�FKH�LO�PHWRGR�VLD VWDWLF FRQVHQWH�DO�VLVWHPD�GL
LQYRFDUOR�DOOD�SDUWHQ]D�GHO�SURJUDPPD��TXDQGR�QRQ
HVLVWH�DQFRUD�QHVVXQD�LVWDQ]D�

� ,O�SL��VHPSOLFH�SURJUDPPD�-DYD�q�FRVWLWXLWR�TXLQGL�GD
XQD�VROD�FODVVH�FRQ�OH�FDUDWWHULVWLFKH�VRSUD�GHVFULWWH



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR��� +HOOR ZRUOG�

� 6FULYLDPR�LO�´PLWLFRµ�SURJUDPPD +HOOR :RUOG�LQ�-DYD

SXEOLF FODVV HelloWorld

{

SXEOLF VWDWLF YRLG main(String args[])
{

System.out.println("Hello world!");

}

}

� 3HU�LO�PRPHQWR�LJQRULDPR�LO�SDUDPHWUR�GL PDLQ��
�YHGUHPR�SL��DYDQWL�LO�VXR�VLJQLILFDWR�

� 6\VWHP�RXW�SULQWOQ���q�XQ�PHWRGR�PHVVR�D�GLVSRVL]LRQH
GD�XQD�GHOOH�FODVVL�GL�VLVWHPD��6\VWHP�RXW��H�FRQVHQWH
GL�VFULYHUH�VXO�YLGHR�

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR����GHVFUL]LRQH�H�PRGHOOR

� 3URYLDPR�D�VFULYHUH�XQ·DSSOLFD]LRQH�SL��FRPSOHVVD�FKH�ID�XVR�GL
GXH�FODVVL��OD�FODVVH�FKH�GHILQLVFH�LO�PHWRGR PDLQ���H�OD�FODVVH
&RXQWHU GHILQLWD�LQ�SUHFHGHQ]D�

� 1HO�PHWRGR PDLQ���FUHHUHPR�XQ·LVWDQ]D�GL &RXQWHU H
LQYRFKHUHPR�DOFXQL�PHWRGL�VX�GL�HVVD

� ,O�GLDJUDPPD�VRWWRVWDQWH�UDSSUHVHQWD�OD�VWUXWWXUD
GHOO·DSSOLFD]LRQH��OD�OLQHD�GL�FROOHJDPHQWR�FL�GLFH�FKH�(VHPSLR
´XVDµ &RXQWHU�

+reset() : void
+inc() : void
+getValue() : int

-val : int

���������
	��

+main() : void


�� 	������ �



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR����LPSOHPHQWD]LRQH

SXEOLF FODVV Counter
{

SULYDWH LQW val;
SXEOLF YRLG reset() { val = 0; }
SXEOLF YRLG inc(){ val++; }
SXEOLF LQW getValue() { UHWXUQ val;}

}

���

SXEOLF�FODVV Esempio
{

SXEOLF VWDWLF�YRLG main(String[] args)
{

LQW n;

Counter c1;
c1 = QHZ Counter();
c1.inc();
n = c1.getValue();
System.out.println(n);

}
}

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

3DVVR����GLFKLDUD]LRQH�GHO�ULIHULPHQWR

� -DYD��FRPH�WXWWL�L�OLQJXDJJL�DG�RJJHWWL��FRQVHQWH�GL
GLFKLDUDUH�YDULDELOL�FKH�KDQQR�FRPH�WLSR�XQD�FODVVH
&RXQWHU F��

� 4XHVWH�YDULDELOL�VRQR�ULIHULPHQWL�DG�RJJHWWL��LQ�TXDOFKH
PRGR�VRQR�GHL�SXQWDWRUL��

0$WWHQ]LRQH�
� /D�GLFKLDUD]LRQH�GHOOD�YDULDELOH�QRQ�LPSOLFD�OD
FUHD]LRQH�GHOO·RJJHWWR�

� OD�YDULDELOH�F��q�D�TXHVWR�SXQWR�q�VROR�XQ�ULIHULPHQWR
YXRWR��XQ�SXQWDWRUH�FKH�QRQ�SXQWD�GD�QHVVXQD�SDUWH�

c1



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

3DVVR����FUHD]LRQH�GHOO·RJJHWWR

� 3HU�FUHDUH�O·RJJHWWR�GHYR�XWLOL]]DUH�XQ·LVWUX]LRQH
DSSRVLWD�FKH�ID�XVR�GHOOD�SDUROD�FKLDYH QHZ
F�� QHZ &RXQWHU���

� $�TXHVWR�SXQWR��H�QRQ�SULPD��KR�D�GLVSRVL]LRQH�XQ
RJJHWWR��XQ·LVWDQ]D�GL &RXQWHU��H�F��q�XQ�ULIHULPHQWR�D
TXHVWD�LVWDQ]D

c1 ,VWDQ]D�GL�&RXQWHU

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

3DVVR����XVR�GHOO·RJJHWWR

� $�TXHVWR�SXQWR�DEELDPR�XQ�RJJHWWR�HG�XQ�ULIHULPHQWR
D�TXHVWR�RJJHWWR��OD�YDULDELOH�F��

� 3RVVLDPR�XWLOL]]DUH�LO�ULIHULPHQWR�SHU�LQYRFDUH�L�PHWRGL
SXEEOLFL GHOO·RJJHWWR�XWLOL]]DQGR�OD�FRVLGGHWWD
´QRWD]LRQH�SXQWDWDµ�

�QRPH�YDULDELOH!��QRPH�PHWRGR!

� 3HU�HVHPSLR�
F��LQF���

Q� �F��JHW9DOXH���

� 'DO�PRPHQWR�FKH�F��q�GL�´WLSRµ &RXQWHU��LO
FRPSLODWRUH��EDVDQGRVL�VXOOD�GLFKLDUD]LRQH�GHOOD
FODVVH &RXQWHU SXz�GHWHUPLQDUH�TXDOL�VRQR�L�PHWRGL
LQYRFDELOL��TXHOOL�GLFKLDUDWL�FRPH�SXEEOLFL�



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

c1 ,VWDQ]D�GL�&RXQWHU

3DVVR����GLVWUX]LRQH�GHOO·RJJHWWR

� 1RQ�RFFRUUH�GLVWUXJJHUH�PDQXDOPHQWH�O·RJJHWWR��LQ
-DYD�HVLVWH�XQ�FRPSRQHQWH�GHO�VLVWHPD��FKLDPDWR
JDUEDJH�FROOHFWRU FKH�GLVWUXJJH�DXWRPDWLFDPHQWH�JOL
RJJHWWL�TXDQGR�QRQ�VHUYRQR�SL�

� &RPH�ID�LO JDUEDJH�FROOHFWRU D�FDSLUH�TXDQGR�XQ
RJJHWWR�QRQ�VHUYH�SL�"�8Q�RJJHWWR�QRQ�VHUYH�SL�
TXDQGR�QRQ�HVLVWRQR�SL��ULIHULPHQWL�DG�HVVR

� F��q�XQD�YDULDELOH�ORFDOH�GHO�PHWRGR PDLQ����TXDQGR�LO
PHRGR�PDLQ���WHUPLQD�F��QRQ�HVLVWH�SL�

� 4XLQGL�QRQ�HVLVWRQR�SL��ULIHULPHQWL�DOO·RJJHWWR�FKH
DEELDPR�FUHDWR�H�LO JDUEDJH�FROOHFWRU SXz�GLVWUXJJHUOR

X

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR�� � ,QWHUD]LRQH�FRQ�O·XWHQWH

� 4XDVL�WXWWL�L�SURJUDPPL�KDQQR�ELVRJQR�GL�LQWHUDJLUH
FRQ�O·XWHQWH

� 1HO�FDVR�SL��VHPSOLFH��DSSOLFD]LRQL�QRQ�JUDILFKH�
O·LQWHUD]LRQH�DYYLHQH�DWWUDYHUVR�LO�YLGHR�H�OD�WDVWLHUD

� &RPSUHQGHUH�LQ�PRGR�FRPSOHWR�FRPH�-DYD�JHVWLVFH
OD�FRPXQLFD]LRQH�FRQ�LO�YLGHR�H�VRSUDWWXWWR�FRQ�OD
WDVWLHUD�ULFKLHGH�FRQFHWWL�DYDQ]DWL�FKH�YHGUHPR�SL�
DYDQWL

� 3HU�LO�PRPHQWR�FL�DFFRQWHQWLDPR�GL�LPSDUDUH�XQD
´ULFHWWD�SURQWDµ�SHU�JHVWLUH�TXHVWH�SUREOHPDWLFKH



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR����,O�SURJUDPPD (VHPSLR,QW

� 3UHQGLDPR�XQ�DOWUR�VHPSOLFH�HVHPSLR�EDVDWR�VXOOD
FODVVH &RXQWHU

� ,O�QRVWUR�SURJUDPPD�FUHD�XQ�LVWDQ]D�GL &RXQWHU H
FRQVHQWH�DOO·XWHQWH�GL�DJLUH�VX�TXHVWR�FRQWDWRUH
GLJLWDQGR�FRPDQGL�GD�WDVWLHUD

� $G�RJQL�FRPDQGR�LO�SURJUDPPD�PRVWUD�D�YLGHR�LO
QXRYR�YDORUH�DVVXQWR�GDO�FRQWDWRUH�H�ULFKLHGH�XQ�DOWUR
FRPDQGR

� 3UHPHQGR����LO�FRQWDWRUH�YLHQH�LQFUHPHQWDWR

� 3UHPHQGR�D��LO�FRQWDWRUH�YLHQH�D]]HUDWR

� 3UHPHQGR�
��LO�SURJUDPPD�WHUPLQD

0$WWHQ]LRQH� SHU�WUDVPHWWHUH�L�FRPDQGL�DO�SURJUDPPD
ELVRJQD�SUHPHUH�LO�WDVWR ,QYLR

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR�� � 3ULPD�SDUWH

� ,Q�URVVR�VRQR�HYLGHQ]LDWH�OH�SDUWL�´PLVWHULRVHµ�GD
SUHQGHUH�FRVu�FRPH�VRQR

LPSRUW�MDYD�LR�
�

SXEOLF�FODVV (VHPSLR,QW

^

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

WKURZV�,2([FHSWLRQ

^

���&UHLDPR XQ¶RJJHWWR WDVWLHUD�IDFLOH�GD�XVDUH ��

%XIIHUHG5HDGHU�NEG  

QHZ %XIIHUHG5HDGHU�QHZ ,QSXW6WUHDP5HDGHU�6\VWHP�LQ���

&RXQWHU F� �QHZ &RXQWHU���

6WULQJ�VW  ����

���



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

(VHPSLR�� � 6HFRQGD�SDUWH

� 8VDQGR�XQ�FLFOR ZKLOH LO�SURJUDPPD�HVFH�VROR�TXDQGR
GLDPR�LO�FRPDQGR�


���

ZKLOH ��VW�HTXDOV��
���

^

6\VWHP�RXW�SULQWOQ�³9DORUH�FRQWDWRUH����F�JHW9DOXH����

6\VWHP�RXW�SULQWOQ����SHU�LQFUHPHQWDUH���

6\VWHP�RXW�SULQWOQ�³D�SHU�D]]HUDUH���

6\VWHP�RXW�SULQWOQ��
�SHU�WHUPLQDUH���

VW  NEG�UHDG/LQH���

LI �VW�HTXDOV������

F�LQF���

HOVH LI �VW�HTXDOV�³D���

F�UHVHW���

`

`

`

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

5LIHULPHQWL�H�RJJHWWL

� &RQVLGHUDPR TXHVWD�VHULH�GL�LVWUX]LRQL�
� �� &RXQWHU F��F��

�� F�� QHZ &RXQWHU���

�� F�� �F��

�� F�� �QHZ &RXQWHU���

� (FFR�O·HIIHWWR�VX�YDULDELOL�H�JHVWLRQH�GHOOD�PHPRULD�

c1
,VWDQ]D�GL�&RXQWHUc2

c1
c2

c1
,VWDQ]D�GL�&RXQWHU

c2

c1 ,VWDQ]D�GL�&RXQWHU

c2 ,VWDQ]D�GL�&RXQWHU

c d

e f



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

5LIHULPHQWL�H�RJJHWWL � $VVHJQDPHQWR

0$WWHQ]LRQH�
� /·DVVHJQDPHQWR�F� F� QRQ�FUHD�XQD�FRSLD
GHOO·RJJHWWR�

� 6L�KDQQR�LQYHFH GXH�ULIHULPHQWL�DOOR�VWHVVR�RJJHWWR�

� 4XHVWR�SHUFKp�OH�YDULDELOL�FKH�KDQQR�FRPH�WLSR�XQD
FODVVH�VRQR�ULIHULPHQWL�DJOL�RJJHWWL��QRQ�FRQWHQJRQR
XQ�YDORUH�PD�O·LQGLUL]]R�GHOO·RJJHWWR

� 4XLQGL�XQ�DVVHJQDPHQWR�FRSLD�O·LQGLUL]]R

� /·HIIHWWR�q�FKH�DEELDPR�GXH�YDULDELOL�FKH�FRQWHQJRQR
OR�VWHVVR�LQGLUL]]R�H�TXLQGL�´SXQWDQRµ�DOOR�VWHVVR
RJJHWWR

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

5LIHULPHQWL�H�RJJHWWL � &RSLD

� 0D�DOORUD�FRPH�VL�ID�D�FRSLDUH�XQ�RJJHWWR"

� ,QQDQ]LWXWWR�DJJLXQJLDPR�DOOD��FODVVH�XQ�PHWRGR�FKH
FRSLD�HVSOLFLWDPHQWH�OR�VWDWR��QHO�QRVWUR�FDVR YDO�
SXEOLF FODVV Counter
{
SULYDWH LQW val;
SXEOLF YRLG reset() { val = 0; }
SXEOLF YRLG inc(){ val++; }
SXEOLF LQW getValue() { return val;}
SXEOLF YRLG copy(Counter x) { val = x.val;}

}

� 3RL�VL�SURFHGH�FRVu�
Counter c1, c2; /* Dichiariamo due variabili */
c1 = QHZ Counter(); /* creiamo due istanze */
c2 = QHZ Counter();
F��FRS\�F��� /* copiamo lo stato di c1 in c2 */



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

5LIHULPHQWL�H�RJJHWWL ² 9DORUH QXOO

� $�GLIIHUHQ]D�GHL�SXQWDWRUL�GHO�&�QRQ�q�SRVVLELOH�IDUH
´SDVWLFFLµ�FRQ�L�ULIHULPHQWL�DJOL�RJJHWWL

� &RQ�XQ�ULIHULPHQWR�SRVVLDPR�IDUH�VROR���FRVH�

�� 'LFKLDUDUOR� Counter c1, c2;

�� $VVHJQDUJOL�XQ�RJJHWWR�DSSHQD�FUHDWR�
c1 = QHZ Counter();

�� $VVHJQDUJOL�XQ�DOWUR�ULIHULPHQWR� c2 = c1;

�� $VVHJQDUJOL�LO�YDORUH QXOO� c1 = QXOO;

� $VVHJQDQGR�LO�YDORUH QXOO �q�XQD�SDUROD�FKLDYH�GL
-DYD��LO�SXQWDWRUH�QRQ�SXQWD�SL��GD�QHVVXQD�SDUWH

c1

c1 ,VWDQ]D�GL�&RXQWHUc1 = QHZ Counter();

c1 = QXOO�

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

5LIHULPHQWL�H�RJJHWWL ² 8JXDJOLDQ]D�IUD�ULIHULPHQWL

� &KH�VLJQLILFDWR�SXz�DYHUH�XQ·HVSUHVVLRQH�FRPH�

F��  �F�

� F��H�F��VRQR�GXH�ULIHULPHQWL�H�TXLQGL�VRQR�XJXDOL�VH
O·LQGLUL]]R�FKH�FRQWHQJRQR�q�XJXDOH

0'XH�ULIHULPHQWL�VRQR�XJXDOL�VH�SXQWDQR�DOOR�VWHVVR
RJJHWWR�H�QRQ�VH�JOL�RJJHWWL�D�FXL�SXQWDQR�VRQR�XJXDOL

� 4XLQGL�

c1
,VWDQ]D�GL�&RXQWHUc2

c1 ,VWDQ]D�GL�&RXQWHU

c2 ,VWDQ]D�GL�&RXQWHU

c1 == c2 vale WUXH

c1 == c2 vale IDOVH



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

5LIHULPHQWL�H�RJJHWWL ² 8JXDJOLDQ]D�IUD�RJJHWWL

� &RPH�VL�ID�VH�LQYHFH�VL�YXROH�YHULILFDUH�VH�GXH�RJJHWWL�VRQR
XJXDOL���FLRq�KDQQR�OR�VWHVVR�VWDWR"

� 6L�ID�FRPH�SHU�OD�FRSLD��VL�DJJLXQJH�D &RXQWHU LO�PHWRGR HTXDOV��
� SXEOLF FODVV Counter

{
SULYDWH LQW val;
SXEOLF YRLG reset() { val = 0; }
SXEOLF YRLG inc(){ val++; }
SXEOLF LQW getValue() { return val; }
SXEOLF YRLG copy(Counter x) { val = x.val };
SXEOLF ERROHDQ equals(Counter x){UHWXUQ val == x.val;}

}

� 3RL�VL�SURFHGH�FRVu�
Counter c1, c2; boolean b1,b2;
c1 = QHZ Counter(); c1.inc();
c2 = QHZ Counter();
b1 = c1.equals(c2); /* b1 vale IDOVH�
�
c1.copy(c2);
b2 = c1.equals(c2); /* b2 vale WUXH */

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

&RVWUXWWRUL

� 5LSUHQGLDPR�LQ�HVDPH�OD�FUHD]LRQH�GL�XQ·LVWDQ]D
c1 = QHZ Counter();

� &RVD�FL�IDQQR�OH�SDUHQWHVL�GRSR�LO�QRPH�GHOOD�FODVVH"
6HPEUD�TXDVL�FKH�VWLDPR�LQYRFDQGR�XQD�IXQ]LRQH�

� ,Q�HIIHWWL�q�SURSULR�FRVu��RJQL�FODVVH�LQ�-DYD�KD�DOPHQR
XQ�PHWRGR FRVWUXWWRUH��FKH�KD�OR�VWHVVR�QRPH�GHOOD
FODVVH

� ,O�FRPSLWR�GHO�FRVWUXWWRUH�q�TXHOOR LQL]LDOL]]DUH OD
QXRYD�LVWDQ]D��DVVHJQDUH�XQ�YDORUH�LQL]LDOH�DOOH
YDULDELOL��FUHDUH�DOWUL�RJJHWWL�HFF�

� 4XDQGR�XVLDPR�O·RSHUDWRUH QHZ��LO�VLVWHPD�FUHD�XQD
QXRYD�LVWDQ]D�H�LQYRFD�VX�GL�HVVD�LO�FRVWUXWWRUH

� 8Q�FRVWUXWWRUH�q�XQ�PHWRGR�FKH�YLHQH�FKLDPDWR
DXWRPDWLFDPHQWH�GDO�VLVWHPD�RJQL�YROWD�FKH�VL�FUHD�XQ
QXRYR�RJJHWWR



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

&DUDWWHULVWLFKH�GHL�FRVWUXWWRUL�LQ�-DYD

� 8Q�FRVWUXWWRUH�KD�OR�VWHVVR�QRPH�GHOOD�FODVVH

� 1RQ�KD�WLSR�GL�ULWRUQR��QHPPHQR YRLG

� +D�XQD�YLVLELOLWj��FRPXQHPHQWH�SXEOLF

� 9HGLDPR�OD�GHILQL]LRQH�GHO�FODVVH &RXQWHU FRQ�OD
GHILQL]LRQH�GHO�FRVWUXWWRUH�
SXEOLF FODVV Counter
{
SULYDWH LQW val;
SXEOLF Counter() { val = 0; }

SXEOLF YRLG reset() { val = 0; }
SXEOLF YRLG inc(){ val++; }
SXEOLF LQW getValue() { UHWXUQ val;}

}

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

&RVWUXWWRUL�PXOWLSOL � �

� -DYD�DPPHWWH�O·HVLVWHQ]D�GL�SL��FRVWUXWWRUL�FKH�KDQQR
OR�VWHVVR�QRPH��TXHOOR�GHOOD�FODVVH��PD�VL
GLIIHUHQ]LDQR�SHU�LO�QXPHUR�H�LO�WLSR�GHL�SDUDPHWUL

� ,�FRVWUXWWRUL�FRQ�L�SDUDPHWUL�SHUPHWWRQR�GL LQL]LDOL]]DUH
XQ·LVWDQ]D�FRQ�YDORUL�SDVVDWL�GDOO·HVWHUQR

SXEOLF FODVV Counter
{
SULYDWH LQW val;
SXEOLF Counter() { val = 0; }
SXEOLF Counter(LQW n) { val = n; }
SXEOLF YRLG reset() { val = 0; }
SXEOLF YRLG inc(){ val++; }
SXEOLF LQW getValue() { UHWXUQ val;}

}

� ,Q�TXHVWR�FDVR�DEELDPR�OD�SRVVLELOLWj�GL�FUHDUH�XQ
FRQWDWRUH�FRQ�XQ�YDORUH�LQL]LDOH�SUHILVVDWR



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

&RVWUXWWRUL�PXOWLSOL � �

� 9HGLDPR�FRPH�VL�SXz�RSHUDUH�LQ�SUHVHQ]D�GL�SL��GL�XQ
FRVWUXWWRUH�
Counter c1, c2;
c1 = QHZ Counter();
c2 = QHZ Counter(5);

� 1HO�SULPR�FDVR�YLHQH�LQYRFDWR�LO�FRVWUXWWRUH�VHQ]D
SDUDPHWUL��LO�YDORUH�GHO�FRQWDWRUH�YLHQH LQL]LDOL]]DWR
FRQ�LO�YDORUH��

� 1HO�VHFRQGR�FDVR�YLHQH�LQYRFDWR�LO�FRVWUXWWRUH�FKH
SUHYHGH�XQ�SDUDPHWUR�H�LO�YDORUH�LQL]LDOH�GHO�FRQWDWRUH
q�TXLQGL��

� ,O�FRVWUXWWRUH�SULYR�GL�SDUDPHWUL�YLHQH�FKLDPDWR
FRVWUXWWRUH�GL�GHIDXOW

� 2JQL�FODVVH�KD�XQ�FRVWUXWWRUH�GL�GHIDXOW��VH�QRQ�YLHQH
GHILQLWR�HVSOLFLWDPHQWH�LO�VLVWHPD�QH�FUHD
DXWRPDWLFDPHQWH�XQR�YXRWR

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

2YHUORDGLQJ � �

� 1HO�FDVR�GHL�FRVWUXWWRUL�DEELDPR�YLVWR�FKH�-DYD
FRQVHQWH�GL�DYHUH�GXH�PHWRGL�FRQ�OR�VWHVVR�QRPH�PD
FRQ�XQ�QXPHUR�SDUDPHWUL�GLYHUVR�R�FRQ�WLSL�GLYHUVL

� 4XHVWD�FDUDWWHULVWLFD�QRQ�q�OLPLWDWD�DL�FRVWUXWWRUL�PD�q
FRPXQH�D�WXWWL�L�PHWRGL�H�VL�FKLDPD RYHUORDGLQJ
�VRYUDFFDULFR�

� 'XH�PHWRGL�FRQ�OR�VWHVVR�QRPH�PD�SDUDPHWUL�GLYHUVL�GL
GLFRQR RYHUORDGHG

� $WWHQ]LRQH� QRQ�q�VXIILFLHQWH�FKH�VLD�GLYHUVR�LO�YDORUH
GL�ULWRUQR��GHYH�HVVHUH�GLYHUVR�DOPHQR�XQR�GHL
SDUDPHWUL



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

2YHUORDGLQJ � �

� 5LSUHQGLDPR�OD�QRVWUD�FODVVH &RXQWHU H�GHILQLDPR�XQD
VHFRQGD�YHUVLRQH�GHO�PHWRGR LQF���
SXEOLF FODVV Counter
{
SULYDWH LQW val;
SXEOLF Counter() { val = 0; }
SXEOLF YRLG reset() { val = 0; }
SXEOLF YRLG inc(){ val++; }
SXEOLF YRLG inc(int n){ val = val + n; }
SXEOLF LQW getValue() { UHWXUQ val;}

}

� 9HGLDPR�XQ�HVHPSLR�GL�XVR�

Counter c1;
c1 = QHZ Counter();
c1.inc(); /* Viene invocata la prima versione */
c1.inc(3); /* Viene invocata la seconda versione */

)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

3DVVDJJLR�GHL�SDUDPHWUL � �

� &RPH�LO�&��-DYD�SDVVD�L�SDUDPHWUL�SHU�YDORUH�
DOO·LQWHUQR�GL�XQ�PHWRGR�VL�ODYRUD�VX�XQD�FRSLD

� )LQFKp�SDUOLDPR�GL�WLSL�SULPLWLYL�QRQ�FL�VRQR
SDUWLFRODULWj�GD�QRWDUH

� 3HU�TXDQWR�ULJXDUGD�LQYHFH�L�ULIHULPHQWL�DJOL�RJJHWWL�OD
FRVD�ULFKLHGH�XQ�SR·�GL�DWWHQ]LRQH�

� 3DVVDQGR�XQ�ULIHULPHQWR�FRPH�SDUDPHWUR�TXHVWR
YLHQH�ULFRSLDWR

� 0D�OD�FRSLD�SXQWD�DOO·RJJHWWR�RULJLQDOH�

� ,Q�SRFKH�SDUROH��SDVVDUH�SHU�YDORUH�XQ�ULIHULPHQWR
VLJQLILFD�SDVVDUH�SHU�ULIHULPHQWR�O·RJJHWWR�SXQWDWR�



)RQGDPHQWL�GL�,QIRUPDWLFD�/�% ��

3DVVDJJLR�GHL�SDUDPHWUL � �

� 4XLQGL�

� 8Q�SDUDPHWUR�GL�WLSR�SULPLWLYR�YLHQH�FRSLDWR��H�OD
IXQ]LRQH�ULFHYH�OD�FRSLD

� 8Q�ULIHULPHQWR�YLHQH�FRSLDWR��OD�IXQ]LRQH�ULFHYH�OD
FRSLD��PD�FRQ�FLz�DFFHGH�DOO·RJJHWWR�RULJLQDOH�

� 2YYHUR�

� , WLSL�SULPLWLYL YHQJRQR�SDVVDWL�VHPSUH�SHU YDORUH

� *OL RJJHWWL YHQJRQR�SDVVDWL�VHPSUH�SHU ULIHULPHQWR


