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$675$=,21(

“1HO�SURFHVVR�GL�FRPSUHQVLRQH�GL�IHQRPHQL�FRPSOHVVL��OR
VWUXPHQWR�SL��SRWHQWH�GLVSRQLELOH�DOOD�PHQWH�XPDQD�H¶
O¶DVWUD]LRQH�

/¶DVWUD]LRQH�QDVFH�GDOO¶LQGLYLGXD]LRQH�GL�SURSULHWj�VLPLOL�WUD
FHUWL�RJJHWWL�VLWXD]LRQL�R�SURFHVVL�GHO�PRGR�UHDOH�H�GDOOD
GHFLVLRQH�GL�FRQFHQWUDUVL�VX�TXHVWH�SURSULHWj�VLPLOL�H�GL
LJQRUDUH��WHPSRUDQHDPHQWH��OH�ORUR�GLIIHUHQ]H�´

&�$�5�+RDUH

³1RWHV�RQ�'DWD�6WUXFWXULQJ´
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0(&&$1,60,�',�$675$=,21(

8WLOL]]DWL�FRPH�EDVH�SHU�OD�GHILQL]LRQH�GL�FRPSRQHQWL�VRIWZDUH:

 -   $675$=,21(�)81=,21$/(

-    '$7,�$675$77,

���352&(66,

���2**(77,
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'$7,�$675$77,

• ,Q�PROWH�DSSOLFD]LRQL�OD�FRPSOHVVLWj�GHOOH�VWUXWWXUH�GDWL��RJJHWWL�GDWL�
FRQWULEXLVFH�LQ�PRGR�GHWHUPLQDQWH�DOOD�FRPSOHVVLWj�GHO�SUREOHPD�

��/¶XVR�GHOOD�DVWUD]LRQH�KD�FRPH�VFRSR�GL�FRQVHQWLUH�O¶XWLOL]]R�GHJOL
RJJHWWL�VHQ]D�FRQRVFHUH�L�GHWWDJOL�GHOO¶LPSOHPHQWD]LRQH
�UDSSUHVHQWD]LRQH�LQ�PHPRULD��

��,O�FRPSRUWDPHQWR�GHJOL�RJJHWWL�YLHQH�GHVFULWWR�WUDPLWH�XQ�LQVLHPH�GL
RSHUD]LRQL�FKH�VRQR�DVVRFLDWH�DJOL�RJJHWWL�H�FKH�FRVWLWXLVFRQR�O¶XQLFR
VWUXPHQWR�SHU�RSHUDUH�VXOO¶RJJHWWR�

��,O�SURJUDPPDWRUH�SXz�LJQRUDUH�LO�WLSR�GL�LPSOHPHQWD]LRQH�DGRWWDWR
SHU�O¶RJJHWWR�

��/H�RSHUD]LRQL�XWLOL]]DWH�GDO�SURJUDPPDWRUH�FRVWLWXLVFRQR�D�ORUR�YROWD
GHOOH�DVWUD]LRQL�IXQ]LRQDOL�
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'$7,�$675$77,

3HU�UHDOL]]DUH�LO�FRQFHWWR�GL�GDWR�DVWUDWWR�RFFRUUH�

��'HILQLUH�WXWWH�OH�RSHUD]LRQL�DSSOLFDELOL�DJOL�RJJHWWL��LVWDQ]H��GHO�WLSR
GL�GDWL�DVWUDWWR

��1DVFRQGHUH�OD�UDSSUHVHQWD]LRQH�GHJOL�RJJHWWL�DOO¶XWHQWH

��*DUDQWLUH�FKH�O¶XWHQWH�SRVVD�PDQLSRODUH�JOL�RJJHWWL�VROR�WUDPLWH�OH
RSHUD]LRQL�GHO�WLSR�GL�GDWR�DVWUDWWR�FXL�JOL�RJJHWWL�DSSDUWHQJRQR



Maurelio Boari. A.A 2001-2002    Introduzione agli oggetti e all’ambiente Java 5

35235,(7¬�'(,�'$7,�$675$77,
��*DUDQ]LD�GL�FRQVLVWHQ]D�GL�XQD�VWUXWWXUD�GDWL

(VHPSLR��FRGD

7HVWD &RGD 7HVWD &RGD

��3URWH]LRQH

5DSSUHVHQWD]LRQH
LQ�PHPRULD�GHOOD
VWUXWWXUD�GDWL

RSHUD]LRQH��

RSHUD]LRQH��
³,QIRUPDWLRQ�+LGLQJ´

��0RGLILFDELOLWj�GHL�SURJUDPPL
6H�YLHQH�PRGLILFDWD�OD�UDSSUHVHQWD]LRQH�LQ�PHPRULD��RFFRUUH
PRGLILFDUH�VROR�OH�RSHUD]LRQL�

FRQVLVWHQWH LQFRQVLVWHQWH
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7,3,�',�'$7,�$675$77,
W\SH��QRPH�GHO�WLSR! �FODVV

�GLFKLDUD]LRQH�GL�YDULDELOL�ORFDOL!

�

SURFHGXUH�HQWU\��QRPH!�«��
EHJLQ«�HQG�

��

SURFHGXUH�HQWU\��QRPH!�«�
EHJLQ�«HQG�

SURFHGXUH��QRPH!��«��
EHJLQ«�HQG�

EHJLQ��VWDWHPHQW�LQL]LDOH!HQG

6WUXWWXUD�GDWL�FKH�UDSSUHVHQWD
O¶LPSOHPHQWD]LRQH�GHOO¶DVWUD]LRQH

1RPL�GL�SURFHGXUH�H�R�IXQ]LRQL
�HVSRUWDWH��5DSSUHVHQWDQR�OH�VROH
RSHUD]LRQL�VX�FXL�RSHUDUH�VX
LVWDQ]H�GHO�WLSR�

3URFHGXUH�H�R�IXQ]LRQL�ORFDOL�DO
WLSR��3RVVRQR�HVVHUH
ULFKLDPDWH�VROR�GDOOH�SURFHGXUH
HQWU\�
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7,3,�',�'$7,�$675$77,
W\SH�T - coda =  FODVV
��YDU�buffer : DUUD\[0..N-1] of T; testa, coda : 0..N-1; cont: 0..N;
SURFHGXUH�HQWU\ inserzione (x:T);
��EHJLQ
����LI�cont = N WKHQ “overflow”
    HOVH
������EHJLQ
         buffer[coda]:=x;
         coda:=(coda+1)modN;
         cont:=cont+1;
      HQG
  HQG
SURFHGXUH�HQWU\ estrazione (x:T);
��EHJLQ
����LI�cont = N WKHQ “underflow”
    HOVH
������EHJLQ
��������x:=buffer[testa];
        testa:=(testa+1)modN;
        cont:=cont+1;
      HQG 
  HQG
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7,3,�',�'$7,�$675$77,
'LFKLDUD]LRQH�
9DU��QRPH�GHOO¶LVWDQ]D!���QRPH�GHO�WLSR�DVWUDWWR!�

2SHUD]LRQH�
�QRPH�GHOO¶LVWDQ]D!��QRPH�SURFHGXUH�HQWU\!�SDUDPHWUL�DWWXDOL��

(VHPSLR�
YDU�D�E�F��7�
�������FRGD��FRGD��7�FRGD�
«
EHJLQ
&RGD��LQVHU]LRQH�D��
«��
&RGD��HVWUD]LRQH�E��
«�
HQG
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6&23(�58/(6

��$OO¶HVWHUQR�GHOOD�GHILQL]LRQH�GL�WLSR�GL�GDWR�DVWUDWWR�VRQR�YLVLELOL�VROR�L
QRPL�GHOOH�SURFHGXUH�HQWU\�

��/H�SURFHGXUH�HQWU\�R�ORFDOL�GL�XQ�WLSR�GL�GDWR�DVWUDWWR�SRVVRQR�RSHUDUH
VROWDQWR�VXL�SURSUL�SDUDPHWUL�H�VXOOH�YDULDELOL�ORFDOL�DO�WLSR�GL�GDWR�DVWUDWWR�

��,�GDWL�ORFDOL�DO�WLSR�GL�GDWR�DVWUDWWR�VRSUDYYLYRQR�LQGLSHQGHQWHPHQWH
GDOOH�FKLDPDWH�DOOH�SURFHGXUH�GHO�WLSR

Maurelio Boari. A.A 2001-2002    Introduzione agli oggetti e all’ambiente Java 10

7,32�',�'$72

,GHQWLILFD�

� O¶LQVLHPH�GL�YDORUL�FKH�XQ�GDWR�GL�TXHO�WLSR�SXz�DVVXPHUH�

� O¶LQVLHPH�GHOOH�RSHUD]LRQL�FKH�SRVVRQR�DJLUH�VX�GDWL�GL�TXHO
WLSR��WXWWH�H�VROR�OH�RSHUD]LRQL�VLJQLILFDWLYH�SHU�GDWL�GL�TXHO�WLSR��
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2**(77,

��2JJHWWR���FRQFHWWR�FHQWUDOH�GHOOD�SURJHWWD]LRQH�REMHFW�RULHQWHG�
(
�XQD�XQLWj�VRIWZDUH�GLVWLQWD�FKH�FRQWLHQH�XQD�FROOH]LRQH�GL�GDWL
FRUUHODWL�H�GL�SURFHGXUH�QRQ�YLVLELOL�GLUHWWDPHQWH�DO�GL�IXRUL�GHOO
RJJHWWR�

��,�GDWL�H�OH�SURFHGXUH�FRQWHQXWH�LQ�XQ�RJJHWWR�VRQR�GHQRPLQDWL�YDULDELOL
H�PHWRGL�

��4XDOXQTXH�FRVD�XQ�RJJHWWR��FRQRVFH��q�HVSUHVVR�QHOOH�VXH�YDULDELOL��2JQL
FRVD�FKH�SXz�IDUH�q�HVSUHVVR�QHL�VXRL�PHWRGL�
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2**(77,

��8Q�RJJHWWR�q�XQ�HQWH�FKH�SRVVLHGH�VWDWR���IXQ]LRQDPHQWR��LGHQWLWj�H
WHPSR�GL�YLWD�

��*OL�RJJHWWL�LQWHUDJLVFRQR�PHGLDQWH�PHVVDJJL���8Q�PHVVDJJLR�FRQWLHQH�

��LO�QRPH�GHOO
RJJHWWR�FKH�OR�KD�VSHGLWR
��LO�QRPH�GHOO
RJJHWWR�FKH�OR�ULFHYH
��LO�QRPH�GL�XQ�PHWRGR�GHOO
RJJHWWR�ULFHYHQWH
��TXDOVLDVL�SDUDPHWUR�VLD�QHFHVVDULR�SHU�TXDOLILFDUH�O
HVHFX]LRQH
��GHO�PHWRGR�GHOO
RJJHWWR�ULFHYHQWH�

��8Q�PHVVDJJLR�SXz�HVVHUH�XWLOL]]DWR�VROR�SHU�FKLDPDUH�XQ�PHWRGR�GHQWUR
XQ�RJJHWWR.
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25,*,1,

��/LQJXDJJLR�6LPXOD���������2�-�'DKO�H�.ULVWHQ�1\JDDUG
�6LPXODWLRQ�/DPJXDJH��

��2ELHWWLYR��UHDOL]]DUH�PRGHOOL�DFFXUDWL�GL�DOFXQL�VLVWHPL�ILVLFL
FRPSOHVVL�

��2JJHWWR�FRPH�PRGXOR�EDVDWR�VX�RJJHWWL�ILVLFL�FKH�GHYRQR�HVVHUH
PRGHOODWL�QHOOD�VLPXOD]LRQH�

��*OL�RJJHWWL�ILVLFL�QHOOD�VLPXOD]LRQH�RIIURQR�XQ�PRGR�PROWR�QDWXUDOH
GL�VXGGLYLGHUH�XQ�SUREOHPD�GD�ULVROYHUH�´�RJQL�RJJHWWR�KD�XQ
FRPSRUWDPHQWR�FKH�GHYH�HVVHUH�PRGHOODWR�H�PDQWHQHUH
LQIRUPD]LRQL�FLUFD�LO�VXR�VWDWR´�

��³:K\�ORRNLQJ�IRU�VRPH�RWKHU�ZD\�WR�SDFNDJH�SURFHGXUHV�DQG�GDWD
ZKHQ�WKH�SUREOHP�KDV�DOUHDG\�RUJDQL]HG�IRU�\RX"´
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67587785$�'(*/,�2**(77,

��/H�YDULDELOL�LQ�XQ�RJJHWWR�VRQR�VFDODUL�R�VWUXWWXUDWH��2JQL�YDULDELOH
KD�XQ�WLSR��LO�WHUPLQH�YDULDELOH�VL�XVD�DQFKH�SHU�XQD�FRVWDQWH��

��,�PHWRGL�LQ�XQ�RJJHWWR�VRQR�SURFHGXUH�FKH�SRVVRQR�HVVHUH
FKLDPDWH�GDOO
HVWHUQR�SHU�HIIHWWXDUH�DOFXQH�IXQ]LRQL��,O�PHWRGR�SXz
FDPELDUH�OR�VWDWR�GHOO
RJJHWWR�

��,QFDSVXOD]LRQH���LQIRUPDWLRQ�KLGLQJ���,�PHWRGL�H�OH�YDULDELOL�GL�XQ
RJJHWWR�VRQR�LQFDSVXODWH�H�GLVSRQLELOL�DWWUDYHUVR�XQD�FRPXQLFD]LRQH
EDVDWD�VXL�PHVVDJJL�
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67587785$�'(*/,�2**(77,

�� 3URWHJJH�OH�YDULDELOL�GL�XQ�RJJHWWR�GDOOD�FRUUX]LRQH�GD�SDUWH�GL�XQ
DOWUR�RJJHWWR�

��1DVFRQGH�OD�QDWXUD�LQWHUQD�GHOO
RJJHWWR��LQWHUD]LRQH�WUD�RJJHWWL
VHPSOLFH�H��VWDQGDUGL]]DWD�

��6H�OD�VWUXWWXUD�LQWHUQD�R�OH�SURFHGXUH�VRQR�PRGLILFDWH�VHQ]D
FDPELDUH�OD�IXQ]LRQDOLWj�HVWHUQD�GHOO
RJJHWWR��JOL�DOWUL�RJJHWWL�QRQ
VRQR�LQIOXHQ]DWL�

���9DQWDJJL�
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&/$66(

��&RQFHWWR�GL�EDVH��5DJJUXSSDUH�FRPSRUWDPHQWL�FRPXQL�GL�DOFXQL
FRPSRQHQWL�LQ�XQ�XQLFR�FRQWHQLWRUH��FODVVH��

��/D�FODVVH�GHVFULYH�XQ�LQVLHPH�GL�RJJHWWL�FKH�KDQQR�OD�VWHVVD
LQWHUIDFFLD��PHWRGL��H�JOL�VWHVVL�DWWULEXWL��YDULDELOL��

��/D�GHVFUL]LRQH�GHL�PHWRGL�H�GHOOH�YDULDELOL�FRPXQL�D�WXWWL�JOL�RJJHWWL
�LVWDQ]H��q�FRQWHQXWD�VROR�QHOOD�FODVVH��*OL�RJJHWWL�GHOOD�FODVVH
FRQWHQJRQR�VROR�L�SDUWLFRODUL�YDORUL�GHOOH�YDULDELOL�

��2JQL�RJJHWWR�GL�XQD�FODVVH�KD�XQ�SURSULR�QRPH��4XDQGR�ULFHYH�XQ
PHVVDJJLR�SHU�HVHJXLUH�XQ¶D]LRQH��ID�ULIHULPHQWR�DO�PHWRGR
FRUULVSRQGHQWH�GHILQLWR�QHOOD�FODVVH�
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(6(03,2

��&ODVVLILFD]LRQH�GHOOH�VSHFLH�DQLPDOL�

��9HUWHEUDWL�GLYLVL�LQ�YDULH�FODVVL�

��3HVFL
��$QILEL
��5HWWLOL
��8FFHOOL
��0DPPLIHUL

��&LDVFXQD�FODVVH�KD�OH�FDUDWWHULVWLFKH�GHL�YHUWHEUDWL��LQ�SL��KD�XQ
LQVLHPH�GL�FDUDWWHULVWLFKH�GLYHUVH�FKH�OD�GLVWLQJXRQR�GDOOH�DOWUH�

��3URFHGLPHQWR�GL�VSHFLDOL]]D]LRQH�
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(5(',7$5,(7¬

� /¶HUHGLWDULHWj�FRQVHQWH�DG�XQD�QXRYD�FODVVH�GL�RJJHWWL�GL�HVVHUH
GHILQLWD�LQ�WHUPLQL�GL�XQD�FODVVH�HVLVWHQWH��/D�QXRYD�FODVVH
�VRWWRFODVVH���FRQWLHQH�DXWRPDWLFDPHQWH�OD�GHILQL]LRQH�GL�PHWRGL�H
YDULDELOL�GHOOD�FODVVH�RULJLQDULD��VXSHUFODVVH��

� 8QD�VRWWRFODVVH�SXz�GLIIHULUH�GDOOD�SURSULD�VXSHUFODVVH�LQ�YDUL�PRGL�

� 3Xz�FRQWHQHUH�PHWRGL�H�YDULDELOL�DJJLXQWLYH�FKH�QRQ�VL�WURYDQR
QHOOD�VXSHUFODVVH�

� 3Xz�VRYUDVFULYHUH�OD�GHILQL]LRQH�GL�DOFXQL�PHWRGL�R�YDULDELOL�GHOOD
SURSULD�VXSHUFODVVH��XVDQGR��QHOOD�QXRYD�GHILQL]LRQH��OR�VWHVVR
QRPH�

� 3Xz�UHVWULQJHUH��LQ�TXDOFKH�PDQLHUD��XQD�YDULDELOH�R�XQ�PHWRGR
HUHGLWDWL�GDOOD�VXSHUFODVVH�
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(5(',7$5,(7¬

��*HUDUFKLD�GL�HUHGLWDULHWj�
,O�PHFFDQLVPR�GL�HUHGLWDULHWj�q�ULFRUVLYR��XQD�VRWWRFODVVH�SXz
GLYHQLUH�VXSHUFODVVH�GHOOH�SURSULH�VRWWRFODVVL�

��7HFQLFD�GL�ULFHUFD�GL�PHWRGL�H�YDULDELOL
4XDQGR�XQ�RJJHWWR�ULFHYH�XQ�PHVVDJJLR�SHU�HVHJXLUH�XQ�PHWRGR
FKH�QRQ�q�GHILQLWR�QHOOD�SURSULD�FODVVH��OR�ULFHUFD�OXQJR�OD�JHUDUFKLD
ILQFKp�QRQ�OR�WURYD��$QDORJDPHQWH�SHU�OH�YDULDELOL�
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(5(',7$5,(7¬

��/H�VXSHUFODVVL�GHILQLVFRQR�XQ�LQVLHPH�SRVVLELOH�GL�RJJHWWL��OD�FODVVH
UHVWULQJH�OD�GHILQL]LRQH�SHU�LQGLFDUH�XQ�VRWWRLQVLHPH�GHOO¶LQVLHPH�GDWR�

��/D�VXSHUFODVVH�LQ�XQD�JHUDUFKLD�GL�VSHFLDOL]]D]LRQL��q
IUHTXHQWHPHQWH��PD�QRQ�VHPSUH��XQD�FODVVH�SDU]LDOH��FRPSUHQGH�OH
FDUDWWHULVWLFKH�FRPXQL�GL�GLYHUVH�FODVVL��PD�SXz�QRQ�HVVHUH�LQ�JUDGR�GL
GHVFULYHUH�O¶LPSOHPHQWD]LRQH�GL�DOFXQH�RSHUD]LRQL��QRQ�GHVFULYRQR�XQ
RJJHWWR�XWLOH��

��/H�VRWWRFODVVL�SRVVRQR�VSHFLDOL]]DUH�LO�FRPSRUWDPHQWR�DJJLXQJHQGR�OH
SDUWLFRODUL�LPSOHPHQWD]LRQL�
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(5(',7$5,(7¬

0RGDOLWj�RSHUDWLYH�

��'HILQLUH�GDSSULPD�FODVVL�FKH�PRGHOOLQR�L�FRQFHWWL�SL��JHQHUDOL�H�TXLQGL
WUDWWDUH�FDVL�VSHFLILFL�WUDPLWH�VRWWRFODVVL��VSHFLDOL]]D]LRQH��

��&UHDUH�FODVVL�FKH�PRGHOODQR�DOFXQL�FRQFHWWL��YHULILFDUH�FKH�VLDQR�WUD
ORUR�FROOHJDWH��HVWUDUUH�OH�FDUDWWHULVWLFKH�FRPXQL�LQ�XQD�R�SL�
VXSHUFODVVL�
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32/,025),602

��'XH�RJJHWWL�FKH�VRQR�SROLPRUIL�XQR�FRQ�O¶DOWUR�XWLOL]]DQR�JOL�VWHVVL
QRPL�GL�PHWRGL�H�IRUQLVFRQR�OD�VWHVVD�LQWHUIDFFLD�DJOL�DOWUL�RJJHWWL�

��(V��2JJHWWL�GLYHUVL�SHU�UDSSUHVHQWDUH�OD�VWDPSD�GL�GRFXPHQWL�GLYHUVL
�VWDPSD7HVWR��VWDPSD'LVHJQR�����FLDVFXQ�RJJHWWR�XWLOL]]D�XQ�PHWRGR
FKLDPDWR�VWDPSD�LPSOHPHQWDWR�LQ�PRGR�GLYHUVR�

��*OL�DOWUL�RJJHWWL�LQYLHUDQQR�XQ�PHVVDJJLR�FRQ�O¶LQGLFD]LRQH�GHO�PHWRGR
VWDPSD�DG�XQ�SDUWLFRODUH�RJJHWWR��&DPELDQGR�LO�QRPH�GHOO¶RJJHWWR�OR
VWHVVR�PHVVDJJLR�SXz�HVVHUH�LQYLDWR�DG�XQ�DOWUR�RJJHWWR�
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25*$1,==$=,21(�'(*/,�2**(77,

��&RPSRVL]LRQH��XQ�RJJHWWR�GHO�PRQGR�UHDOH�q�LQ�JHQHUH�FRPSRVWR�GD
RJJHWWL�SL��VHPSOLFL��/H�SURSULHWj�GL�XQ�RJJHWWR�FRPSRVWR�QRQ�VRQR
GLUHWWDPHQWH�FROOHJDWH�D�TXHOOH�GHJOL�RJJHWWL�FRPSRQHQWL�

��&ODVVLILFD]LRQH��VL�EDVD�VXO�IDWWR�FKH�RJJHWWL�GLYHUVL�SRVVRQR�IDU�SDUWH
GL�FODVVL�SL��YDVWH�GL�OLYHOOR�VXSHULRUH��/¶RJJHWWR�GL�XQD�FODVVH�FRQGLYLGH
OH�SURSULHWj�GHOOD�FODVVH�VXSHULRUH��RVVLD�QH�HUHGLWD�OH�SURSULHWj�

��'XH�RULHQWDPHQWL�QHO�PRQGR�GHJOL�RJJHWWL��LO�SULPR�SULYLOHJLD�OD
FRPSRVL]LRQH��O¶DOWUR�OD�FODVVLILFD]LRQH�
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/,1*8$**,�',�352*5$00$=,21(

'XH�FDWHJRULH�

��2EMHFW�%DVHG�3URJUDPPLQJ�/DQJXDJHV��2%3/�
(V��$'$��SDFNDJH�

��2EMHFW��2ULHQWHG�3URJUDPPLQJ�/DQJXDJHV��223/�
(V��6PDOOWDON��&����-DYD

��/D�SULPD�FDWHJRULD�LQVLVWH�LQ�SDUWLFRODUH�VXO�FRQFHWWR�GL�RJJHWWR
DVWUDWWR��SURWH]LRQH��PRGXODULWj�FRPSRVL]LRQH�GHJOL�RJJHWWL�

��/D�VHFRQGD��ROWUH�DOOH�SURSULHWj�SUHFHGHQWL��LQVLVWH�VXO�FRQFHWWR�GL
FODVVLILFD]LRQH��HUHGLWDULHWj�WUD�OH�FODVVL�
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3$52/(�&+,$9(

2JJHWWR��REMHFW�

0HWRGL��PHWKRGV�

,QFDSVXODPHQWR��LQIRUPDWLRQ�KLGLQJ�

$VWUD]LRQH��DEVWUDFWLRQ�

0HVVDJJL��PHVVDJHV�

&ODVVH��FODVV�

,VWDQ]D��LQVWDQFH�

6RWWRFODVVH��VXEFODVV�

(UHGLWDULHWj��LQKHULWDQFH�

3ROLPRUILVPR��SRO\PRUILVP�
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%(1(),&,�'(//$�352*(77$=,21(�25,(17$7$
$*/,�2**(77,

��2UJDQL]]D]LRQH�GHOOD�FRPSOHVVLWj�WUDPLWH�O¶HUHGLWDULHWj�

��3RVVLELOLWj�GL�FRVWUXLUH�VWUXWWXUH�GDWL�DUELWUDULH�WUDPLWH�LO
FRQWHQLPHQWR�

��5LGX]LRQH�GHOOR�VIRU]R�GL�VYLOXSSR�WUDPLWH�LO�ULXWLOL]]R�GHL�FRPSRQHQWL
�FODVVL�GL�RJJHWWL��

��6LVWHPL�SL��HVWHQVLELOL�H�PDQWHQLELOL�WUDPLWH�OD�ULGX]LRQH�GHOOH�SRWHQ]LDOL
LQWHUD]LRQL�WUD�SDUWL�GLIIHUHQWL�GHO�VRIWZDUH�H�OD�SRVVLELOLWj�GL
PRGLILFDUH�O¶LPSOHPHQWD]LRQH�GL�XQD�FODVVH�VHQ]D�LPSDWWR�VXOOH�DOWUH�

��8WLOL]]R�QHOOD�SURJHWWD]LRQH�GL�VLVWHPL�GLVWULEXLWL�WUDPLWH�OD�SURSULHWj
GL�FRPXQLFD]LRQH�WUD�RJJHWWL�DWWUDYHUVR�PHVVDJJL�
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-$9$

��,QWURGRWWR�GD�681�0LFURV\VWHPV�QHO������

��$PELHQWH�GL�SURJUDPPD]LRQH�FKH�FRPSUHQGH�

��/LQJXDJJLR�GL�SURJUDPPD]LRQH

��$3,��$SSOLFDWLRQ�3URJUDP�,QWHUIDFH�

��0DFFKLQD�YLUWXDOH��-DYD�9LUWXDO�0DFKLQH��-90��
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/LQJXDJJLR�GL�SURJUDPPD]LRQH

��2EMHFW�RULHQWHG��LQGLSHQGHQWH�GDOO¶DUFKLWHWWXUD��GLVWULEXLWR�H
PXOWLWKUHDGHG

��&RVWUXWWR�FODVV�SHU�VSHFLILFDUH�JOL�RJJHWWL��XQ�SURJUDPPD�-DYD
FRQVLVWH�GL�XQD�R�SL��FODVVL�

��3HU�RJQL�FODVVH�LO�FRPSLODWRUH�IRUQLVFH�XQ�E\WHFRGH�RXWSXW
FRGH�FKH�SXz�HVVHUH�HVHJXLWR�GD�-90�

��2JJHWWL�GLVWULEXLWL��UHPRWH�PHWKRG�LQYRFDWLRQ��50,�

��*HVWLRQH�GHOOD�PHPRULD��JDUEDJH�FROOHFWLRQ��9LHQH�UHFXSHUDWD
OD�PHPRULD�QRQ�SL��XWLOL]]DWD�GDJOL�RJJHWWL�
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$3,

��%DVH�$3,�
)RUQLVFH�LO�VXSSRUWR�DO�OLQJXDJJLR�SHU�IXQ]LRQL�EDVH�FRPH�,�2�
JUDILFD��XWLOLWLHV�H�QHWZRUNLQJ��MDYD�ODQJ��MDYD�DZW��MDYD�LR�
MDYD�QHW��

��6WDQGDUG�([WHQVLRQ
)RUQLVFH�LO�VXSSRUWR�SHU�OD�VLFXUH]]D���LO�FRPPHUFLR�HOHWWURQLFR
HWF��
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0DFFKLQD�YLUWXDOH

��&ODVV�ORDGHU�&DULFD�L�ILOH�FODVV��SURJUDPPD�$3,�

��-DYD�,QWHUSUHWHU�

��,QWHUSUHWHU�FKH�HVHJXH�L�E\WHFRGH�XQR�DOOD�YROWD
��-XVW�LQ�WLPH�FRPSLOHU�FKH�WUDGXFH�L�E\WHFRGH�QHO
OLQJXDJJLR� ���QDWLYR�GHOOD�PDFFKLQD�GHO�FRPSXWHU
KRVW�

3LDWWDIRUPD�-DYD
&RQVLVWH�GL�-90�H�-$9$�$3,��3Xz�HVVHUH�LPSOHPHQWDWD�

��VRSUD�XQ�VLVWHPD�RSHUDWLYR��8QL[��/LQX[��:LQGRZV�
��FRPH�SDUWH�GL�XQ�EURZVHU��DSSOHW�
��LQ�KDUGZDUH
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$PELHQWH�GL�VYLOXSSR�-$9$

SURJ��MDYD SURJ��MDYD

SURJ��FODVVSURJ��FODVV

-DYD
FRPSLOHU

&ODVV�ORDGHU

-DYD
LQWHUSUHWHU

-DYD�$3,
�FODVV�ILOHV

KRVW�V\VWHP

FRPSLOH�WLPH
HQYLURQPHQW

UXQ�WLPH�HQYLURQPHQW
�-DYD�SODWIRUP�

E\WHFRGHV�PRYH�WURXJK�ORFDO
ILOH�V\VWHP�RU�QHWZRUN
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3LDWWDIRUPD�-DYD

3URJUDPPD
-DYD

3URJUDPPD
-DYD

3URJUDPPD
-DYD

3URJUDPPD
-DYD

3LDWWDIRUPD
-DYD

3LDWWDIRUPD
-DYD

3LDWWDIRUPD
-DYD

3LDWWDIRUPD
-DYD

8QL[ :LQGRZV EURZVHU -DYD�&KLS
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-DYD�9LUWXDO�0DFKLQH

&ODVV�ORDGHU

-DYD�LQWHUSUHWHU

-DYD
SURJUDP
�FODVV�ILOHV

-DYD�$3,
�FODVV�ILOHV

+RVW�6\VWHP
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&ODVVL�-DYD�VX�SLDWWDIRUPH�GLYHUVH

SURJUDPPD�FODVV

:LQGRZV
-DYD

3ODWIRUP

8QL[
-DYD

3ODWIRUP

0DF26
-DYD

3ODWIRUP

-DYD�&KLS
+DUGZDUH
3ODWIRUP


