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2ELHWWLYL�H�IXQ]LRQL�GL�XQ
6LVWHPD�2SHUDWLYR
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/LYHOOL�GL�XQ�6�2�

8WHQWL 3URJUDPPDWRUL
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GHO�6�2�
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)XQ]LRQL�GL�XQ�6LVWHPD�2SHUDWLYR

��8Q�6LVWHPD�2SHUDWLYR��6�2���q�XQ�LQVLHPH�GL�SURJUDPPL

FKH�RSHUDQR�VXOO¶KDUGZDUH�GL�XQ�FDOFRODWRUH�FRQ�O¶RELHWWLYR

GL

��UHQGHUH�SL��VHPSOLFH�HG�HIILFDFH�OR�VYLOXSSR�GL

SURJUDPPL

��UHDOL]]DUH�SROLWLFKH�GL�JHVWLRQH�GHOOH�ULVRUVH�KDUGZDUH
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��'LVSRQLELOLWj�GL�DSSRVLWH�RSHUD]LRQL��V\VWHP�FDOOV��SHU
O¶XWLOL]]R�GHOOH�ULVRUVH�+:��HV��GLVSRVLWLYL�GL�,�2�

��'HILQL]LRQH�GL�XQD�PDFFKLQD�HVWHVD��R�YLUWXDOH�

��,QGLSHQGHQ]D�GHO�VRIWZDUH�DSSOLFDWLYR�GD�PRGLILFKH
DSSRUWDWH�DOO¶KDUGZDUH��WUDVSDUHQ]D�

5HQGHUH�SL��VHPSOLFH�HG�HIILFDFH�OR
VYLOXSSR�GL�SURJUDPPL
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•��QXPHURVL�FRPDQGL��OHWWXUD��VFULWWXUD��PRYLPHQWR�GHO
EUDFFLR��IRUPDWWD]LRQH�GHOOH�WUDFFH��HWF�

��RJQL�FRPDQGR�KD�SL��SDUDPHWUL��LQGLUL]]R�GHO�EORFFR�
QXPHUR�GL�VHWWRUL�SHU�WUDFFLD��HWF�

��QXPHURVH�FRQGL]LRQL�GL�VWDWR�H�GL�HUURUH�DO
FRPSOHWDPHQWR�GHO�FRPDQGR�

0DFFKLQD�YLUWXDOH

(V��FRQWUROORUH�GL�XQ�IORSS\�GLVN
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•�5HJRODPHQWD]LRQH�GHOO¶LPSLHJR�GHOOH�ULVRUVH
HYLWDQGR�FRQIOLWWL�GL�DFFHVVR�

��6FHOWD�GHL�FULWHUL�FRQ�FXL�DVVHJQDUH�XQD�ULVRUVD�D
IURQWH�GL�SL��ULFKLHVWH�FRQWHPSRUDQHH��OLPLWD]LRQH
GHOOH�ULVRUVH)

��1HFHVVLWj�GL�QDVFRQGHUH�DOO¶XWHQWH�L�GHWWDJOL
KDUGZDUH�OHJDWL�DO�SDUWLFRODUH�GLVSRVLWLYR

��8VR�GL�DSSRVLWH�V\VWHP�FDOO

5HDOL]]DUH�SROLWLFKH�GL�JHVWLRQH
GHOOH�ULVRUVH�KDUGZDUH

Maurelio Boari. A.A 2001-2002    Introduzione ai sistemi operativi 8

&ODVVLILFD]LRQH�GHL�6LVWHPL�2SHUDWLYL

2UJDQL]]D]LRQH

LQWHUQD

��PRQRSURJUDPPDWL

��multiprogrammati

��D�GLYLVLRQH�GL�WHPSR

9LVLELOLWj�XWHQWH

�VLVWHPL�D�ORWWL��EDWFK�

�VLVWHPL�LQWHUDWWLYL

�VLVWHPL�GHGLFDWL

�VLVWHPL�LQ�WHPSR�UHDOH

�VLVWHPL�GLVWULEXLWL
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(YROX]LRQH�GHL
6LVWHPL�2SHUDWLYL
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��(ODERUD]LRQH�VHULDOH

��$VVHQ]D�GL�VLVWHPD�RSHUDWLYR

��0DFFKLQH�FRQWUROODWH�GD�XQD�FRQVROH�FRQ�GLVSOD\
OXPLQRVL��LQWHUUXWWRUL�D�FKLDYHWWD��GLVSRVLWLYL�GL�LQJUHVVR
H�XQD�VWDPSDQWH

��3UHQRWD]LRQH�GHO�WHPSR�GL�PDFFKLQD

��7HPSR�GL�SUHSDUD]LRQH�LQFOXGH�LO�FDULFDPHQWR�GHO
FRPSLODWRUH�GHO�SURJUDPPD�VRUJHQWH��LO�VDOYDWDJJLR�GHO
SURJUDPPD�FRPSLODWR��LO�FDULFDPHQWR�HG�LO�OLQNLQJ

(YROX]LRQH�GHL�6�2�



Maurelio Boari. A.A 2001-2002    Introduzione ai sistemi operativi 11

��6HPSOLFL�VLVWHPL�EDWFK

��0RQLWRUV

��6RIWZDUH�FKH�FRQWUROOD�O¶HVHFX]LRQH�GHL�SURJUDPPL

��3URJUDPPL�UDJJUXSSDWL�LQ�³EDWFK´�GDOO¶RSHUDWRUH
SULPD�GHOOD�OHWWXUD

��$O�WHUPLQH�GHOO¶HVHFX]LRQH�GL�XQ�SURJUDPPD�LO
FRQWUROOR�ULWRUQD�DO�PRQLWRU

��0RQLWRU�UHVLGHQWH�LQ�PHPRULD�FHQWUDOH�H�GLVSRQLELOH
SHU�O¶HVHFX]LRQH

(YROX]LRQH�GHL�6�2�
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��3DUWLFRODUH�WLSR�GL�OLQJXDJJLR�GL�SURJUDPPD]LRQH

��)RUQLVFH�LVWUX]LRQL�DO�PRQLWRU
��4XDOH�FRPSLODWRUH�XVDUH
��4XDOL�GDWL�XVDUH

(VHPSLR�
$JOB
$FTN

<istruzioni FORTRAN>

$LOAD
$RUN

<Dati>

$END

-RE�&RQWURO�/DQJXDJH��-&/�
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��3URWH]LRQH�GHOOD�PHPRULD

��/¶DUHD�GL�PHPRULD�FRQWHQHQWH�LO�PRQLWRU�QRQ�SXz
HVVHUH�DOWHUDWD

��7LPHU

��,PSHGLVFH�DG�XQ�MRE�GL�PRQRSROL]]DUH�LO�VLVWHPD

��,VWUX]LRQL�SULYLOHJLDWH

��(VHJXLELOL�VROR�GDO�PRQLWRU��(V��,VWUX]LRQL�GL�,�2

��,QWHUUX]LRQL

+DUGZDUH
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&ODVVLILFD]LRQH�GHL�6LVWHPL�2SHUDWLYL

2UJDQL]]D]LRQH�LQWHUQD

��PRQRSURJUDPPDWL

��PXOWLSURJUDPPDWL

��D�GLYLVLRQH�GL�WHPSR
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��,Q�PHPRULD�FHQWUDOH�ULVLHGH��ROWUH�DO�VLVWHPD�RSHUDWLYR��DO
SL��XQ�SURJUDPPD�DSSOLFDWLYR�

��7XWWH�OH�ULVRUVH�KDUGZDUH�H�VRIWZDUH�GHO�VLVWHPD�VRQR

GHGLFDWH�DG�XQ�VROR�SURJUDPPD���VLVWHPD�PRQRXWHQWH���

��%DVVD�XWLOL]]D]LRQH�GHOOD�&38

6LVWHPL�0RQRSURJUDPPDWL

uso della C38

DWWHVD�SHU�,�2

WHPSR
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��*HVWLRQH�FRQWHPSRUDQHD�GL�SL��SURJUDPPL�LQGLSHQGHQWL
SUHVHQWL�QHOOD�PHPRULD�SULQFLSDOH��VLVWHPD�PXOWL��XWHQWH�

��0LJOLRUH�XWLOL]]D]LRQH�GHOOH�ULVRUVH��ULGX]LRQH�GHL�WHPSL
PRUWL�

XVR�GHOOD�&38

DWWHVD�SHU�,�2

WHPSR

SURJUDPPD��

SURJUDPPD��

6LVWHPL�0XOWLSURJUDPPDWL
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��PDJJLRUH�FRPSOHVVLWj�GHO�6LVWHPD�2SHUDWLYR�

��DOJRULWPL�SHU�OD�JHVWLRQH�GHOOH�ULVRUVH���&38�
PHPRULD�JHVWLRQH�GHOOH��,�2��

��SURWH]LRQH�GHJOL�DPELHQWL�GHL�GLYHUVL
SURJUDPPL
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6LVWHPL�D�SDUWL]LRQH�GL�WHPSR��WLPH���VKDULQJ�

��(VWHQVLRQH�GHOOD�PXOWLSURJUDPPD]LRQH

��$G�RJQL�SURJUDPPD�LO�6�2��DVVHJQD��FLFOLFDPHQWH�XQ

LQWHUYDOOR���TXDQWXP���GL�WHPSR�GHOOD�&38��ILQR�DO�VXR

FRPSOHWDPHQWR�

��$O�WHUPLQH�GHOO¶LQWHUYDOOR���R�GXUDQWH��VH�LO�SURJUDPPD�LQL]LD

XQ¶RSHUD]LRQH�GL�,�2���OD�&38�YLHQH�DVVHJQDWD�DG�XQ�DOWUR

SURJUDPPD���SROLWLFD�5RXQG�5RELQ���

��7HPSR�LPSLHJDWR�GDO�6�2��SHU�WUDVIHULUH�LO�FRQWUROOR�GD�XQ

SURJUDPPD�DG�XQ�DOWUR��RYHUKHDG��
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XVR�GHOOD�&38

DWWHVD�SHU�,�2

tHPSR

SURJUDPPD��

SURJUDPPD��

2YHUKHDG

RYHUKHDG
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&ODVVLILFD]LRQH�GHL�6LVWHPL�2SHUDWLYL

9LVLELOLWj�XWHQWH

��VLVWHPL�D�ORWWL��EDWFK�

��VLVWHPL�LQWHUDWWLYL

��VLVWHPL�GHGLFDWL

��VLVWHPL�LQ�WHPSR�UHDOH

��VLVWHPL�GLVWULEXLWL
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6LVWHPL�EDWFK

��,�SURJUDPPL�VRQR�LQVHULWL�D�ORWWL�QHOOD�PHPRULD�GL�PDVVD�H

VXFFHVVLYDPHQWH�HODERUDWL�LQ�PXOWLSURJUDPPD]LRQH

��2ELHWWLYR��PLJOLRUH�XWLOL]]D]LRQH��GHOOH�ULVRUVH���HOHYDWR

WKURXJKSXW��

��6FHOWD�GHOO¶LQVLHPH�GL�SURJUDPPL��MRE�PL[���LQ�PHPRULD

SULQFLSDOH�FKH�RWWLPL]]DQR�O¶XWLOL]]R�GHOOH�ULVRUVH

��2ELHWWLYR��WHPSL�GL�ULVSRVWD�DFFHWWDELOL�SHU�O¶XWHQWH

��8WLOL]]R�GHOOD�WHFQLFD�WLPH���VKDULQJ
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6LVWHPL�LQWHUDWWLYL

��3L��XWHQWL��RJQXQR�FROOHJDWR�DG�XQ�SURSULR
WHUPLQDOH��XWLOL]]DQR�FRQWHPSRUDQHDPHQWH�LO�VLVWHPD
GL�HODERUD]LRQH�

��2ELHWWLYR��WHPSL�GL�ULVSRVWD�DFFHWWDELOL�SHU
O¶XWHQWH�

��8WLOL]]R�GHOOD�WHFQLFD�WLPH�VKDULQJ�
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6LVWHPL�GHGLFDWL

��/H�ULVRUVH�GHO�FDOFRODWRUH�VRQR�GHGLFDWH�DG�XQD�VSHFLILFD

DSSOLFD]LRQH���HPEHGGHG�V\VWHPV����(V�HOHWWURQLFD�GL

FRQVXPR���FHQWUDOL�HOHWWURQLFKH�GHOOH�DXWRPRELOL��HWF���

��6LVWHPD�RSHUDWLYR�VHPSOLFH��LQWHUSUHWD�L�FRPDQGL�

JHVWLVFH�OD�PHPRUL]]D]LRQH�GHL�GDWL�VXL�ILOH��DWWLYD�L

SURJUDPPL�DSSOLFDWLYL�

��3URJUDPPDWRUH��FRQRVFHQ]D�GHOO¶KDUGZDUH��QRQ�F¶q

YLUWXDOL]]D]LRQH�GHOOH�ULVRUVH�GD�SDUWH�GHO�6�2�
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6LVWHPL�LQ�WHPSR�UHDOH

��,O�VLVWHPD�GL�FDOFROR�GHYH�ULVSRQGHUH�HQWUR�XQ�OLPLWH�GL

WHPSR���WHPSR�GL�UHD]LRQH )

��7HPSR�UHDOH�VWUHWWR���KDUG�UHDO�WLPH����LO�WHPSR�ULVSRVWD

q�PROWR�VWULQJHQWH�FRPH�YLQFROR�H�QRQ�SXz�QRQ�HVVHUH

ULVSHWWDWR���HV��SURFHVVL�LQGXVWULDOL�

��7HPSR�UHDOH�GHEROH���VRIW�UHDO�WLPH����LO�WHPSR�GL
ULVSRVWD�GHYH�HVVHUH�UDJLRQHYROH���HV��VLVWHPD�LQWHUDWWLYR
SHU�OD�SUHQRWD]LRQH�YROL��

��&DUDWWHULVWLFD�GHO�6�2���JDUDQWLUH�LO�ULVSHWWR�GHL�YLQFROL
WHPSRUDOL
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6LVWHPL�WUDQVD]LRQDOL

6LVWHPL�GL�WLSR�LQWHUDWWLYR�XVDWL�LQ�DSSOLFD]LRQL�GL�WLSR

JHVWLRQDOH�FDUDWWHUL]]DWH�GD

��QDWXUD�GHOOH�RSHUD]LRQL�FRPSLXWH��LQWHUURJD]LRQH�H
DJJLRUQDPHQWR�GL�DUFKLYL�

��FULWLFLWj�GHOOH�RSHUD]LRQL��QHFHVVLWj�GL�HYLWDUH
PDOIXQ]LRQDPHQWL�FKH�SUHJLXGLFKLQR�OD�FRUUHWWH]]D�GHL
GDWL��HV��WUDQVD]LRQL�EDQFDULH�

��HOHYDWR�QXPHUR�GL�SRWHQ]LDOL�XWHQWL�H�GLVORFD]LRQH
JHRJUDILFD�GHO�VLVWHPD��HV��SUHQRWD]LRQL�DHUHH�
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LQVLHPH�GL�RSHUD]LRQL�FKH�GHYH�VRGGLVIDUH�D�TXDWWUR
SURSULHWj�

7UDQVD]LRQH��VLVWHPL�WUDQVD]LRQDOL�

$&,'

$720,&,7¬���$WRPLFLW\��

&216,67(1=$���&RQVLVWHQF\��

,62/$0(172���,VRODWLRQ��

'85$7$���'XUDELOLW\��
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��DWRPLFLWj��D]LRQL�LQGLYLVLELOL�DQFKH�LQ�SUHVHQ]D�GL�DOWUH

D]LRQL�HVHJXLWH�FRQWHPSRUDQHDPHQWH�VXJOL�VWHVVL�DUFKLYL

��OD�FRQVLVWHQ]D��GXH�VROL�PRGL�SHU�WHUPLQDUH�WUDQVD]LRQH�

LQ�PRGR�FRUUHWWR��FRQ�OD�PRGLILFD�SHUVLVWHQWH�GHL�GDWL

�FRPPLW���R�FRQ�LQVXFFHVVR��FRQ�LO�ULSULVWLQR�GHOOR�VWDWR

LQL]LDOH�GHL�GDWL��DERUW�

��LVRODPHQWR��LQGLSHQGHQ]D�IUD�OH�WUDQVD]LRQL

��GXUDWD��XQD�WUDQVD]LRQH�DQGDWD�D�EXRQ�ILQH�SURGXFH

HIIHWWL�SHUPDQHQWL��SRVVRQR�HVVHUH�PRGLILFDWL�GD�DOWUH

WUDQVD]LRQL��PD�QRQ�GD�PDOIXQ]LRQDPHQWL
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67587785$�'(,

6,67(0,�23(5$7,9,
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�&RPSRQHQWL�GHO�6LVWHPD�2SHUDWLYR

�&KLDPDWH�GL�VLVWHPD

�2UJDQL]]D]LRQH�GL�XQ�6LVWHPD�2SHUDWLYR
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&RPSRQHQWL�GL�XQ�VLVWHPD�RSHUDWLYR

 Gestore dei processi

 Gestori della memoria principale e secondaria

 Gestore dei dispositivi di I/O

 Gestore dei file

 Sistema di protezione e sicurezza

 Gestione della comunicazione tra sistemi distribuiti

 Interprete dei comandi
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��8Q�SURJUDPPD�LQ�HVHFX]LRQH

��8Q¶�LVWDQ]D�GL�XQ�SURJUDPPD�LQ�HVHFX]LRQH

��/¶HQWLWj�FKH�SXz�HVVHUH�DVVHJQDWD�D�HG�HVHJXLWD�GD�XQ
SURFHVVRUH

��8Q¶XQLWj�GL�DWWLYLWj�FDUDWWHUL]]DWD�GD�XQ�IOXVVR
HVHFX]LRQH�VHTXHQ]LDOH��GD�XQR�VWDWR�FRUUHQWH�H�FRQ
DVVRFLDWR�XQ�LQVLHPH�GL�ULVRUVH�GL�GL�VLVWHPD

3URFHVVL
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��6LQFURQL]]D]LRQH�LPSURSULD

��3URFHVVR�LQ�DWWHVD�GL�XQ�VHJQDOH�GL�,�2�GHYH
ULFHYHUH�LO�VHJQDOH�GDO�GLVSRVLWLYR�

��)DOOLPHQWR�GHOOD�PXWXD�HVFOXVLRQH

��2SHUD]LRQL�GHO�SURJUDPPD�QRQ�GHWHUPLQDWH��XQ
SURJUDPPD�GRYUHEEH�GLSHQGHUH�VROR�GDL�GDWL�GL
LQJUHVVR�H�QRQ�GDOO¶DWWLYLWj�GHJOL�DOWUL�SURJUDPPL

��6WDOOR��GHDGORFN�

'LIILFROWj�QHOOD�SURJHWWD]LRQH�GL�VRIWZDUH�GL
VLVWHPD
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��,VRODPHQWR�GHL�SURFHVVL

��$OORFD]LRQH�H�JHVWLRQH�DXWRPDWLFD�GHOOD�PHPRULD

��6XSSRUWR�SHU�OD�SURJUDPPD]LRQH�PRGXODUH

��3URWH]LRQH�H�FRQWUROOR�GHJOL�DFFHVVL

��0HPRUL]]D]LRQH�D�OXQJR�WHUPLQH

*HVWLRQH�GHOOD�PHPRULD
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��&RQVHQWH�DL�SURJUDPPL�GL�LQGLUL]]DUH�OD�PHPRULD��GD�XQ
SXQWR�GL�YLVWD�ORJLFR��VHQ]D�SUHRFFXSDUVL�GHOOD�TXDQWLWj�GL
PHPRULD�ILVLFDPHQWH�GLVSRQLELOH��

��4XDQGR�XQ�SURJUDPPD�q�LQ�HVHFX]LRQH�VROR�XQD�SDUWH�GHO
SURJUDPPD�H�GHL�GDWL�SXz�ULVLHGHUH�QHOOD�PHPRULD�FHQWUDOH�
DOWUH�SRU]LRQL�GHO�SURJUDPPD�H�GHL�GDWL�VRQR�PDQWHQXWH
QHOOD�PHPRULD�GL�PDVVD�

0HPRULD�YLUWXDOH
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��/D�PHPRULD�ILVLFD�q�VXGGLYLVD�LQ�XQ�QXPHUR�ILVVDWR�GL
EORFFKL�GL�DPSLH]]D�ILVVDWD�FKLDPDWH�SDJLQH�

��8Q�LQGLUL]]R�YLUWXDOH�q�UDSSUHVHQWDWR�GD�XQ�QXPHUR�GL
SDJLQD�H�GD�XQ�RIIVHW�HQWUR�OD�SDJLQD�

��2JQL�SDJLQD�SXz�HVVHUH�DOORFDWD�LQ�XQ�SXQWR�TXDOXQTXH
GHOOD�PHPRULD�ILVLFD

��'LIIHUHQ]D�WUD�LQGLUL]]L�ORJLFL�H�LQGLUL]]L�ILVLFL

,PSDJLQD]LRQH
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��&RQWUROOR�GHOO¶DFFHVVR
5HJROD�O¶DFFHVVR�GHJOL�XWHQWL�DO�VLVWHPD

��&RQWUROOR�GHO�IOXVVR�GL�LQIRUPD]LRQH
5HJROD�LO�IOXVVR�GHL�GDWL�QHO�VLVWHPD�H�YHUVR�JOL�XWHQWL

��&HUWLILFD]LRQH
9HULILFD�FKH�L�PHFFDQLVPL�GL�FRQWUROOR�GHOO¶DFFHVVR�H�GHO
IOXVVR�YHQJDQR�HVHJXLWL�LQ�DFFRUGR�DOOH�VSHFLILFKH

3URWH]LRQH�GHOO¶LQIRUPD]LRQH�H�VLFXUH]]D



Maurelio Boari. A.A 2001-2002    Introduzione ai sistemi operativi 37

��(TXLWj
7XWWL�L�SURFHVVL�GHOOD�VWHVVD�FODVVH�GHYRQR�DYHUH�OD�VWHVVD
SRVVLELOLWj�GL�DFFHVVR�DOOD�ULVRUVD�SHU�OD�TXDOH�FRPSHWDQR

��7HPSR�GL�ULVSRVWD�GLIIHUHQ]LDOH
'LVFULPLQDUH�WUD�GLYHUVH�FODVVL�GL�SURFHVVL
QHOO¶DVVHJQD]LRQH�GHOOH�ULVRUVH

��(IILFLHQ]D
0DVVLPL]]DUH�LO�WKURXJKSXW��PLQLPL]]DUH�LO�WHPSR�GL
ULVSRVWD�H�VRGGLVIDUH�LO�PDJJLRU�QXPHUR�GL�XWHQWL
FRQWHPSRUDQHDPHQWH

6FKHGXOD]LRQH�H�JHVWLRQH�GHOOH�ULVRUVH
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&KLDPDWH�GL�VLVWHPD��6\VWHP�&DOOV�

��,�SURJUDPPL�GL�XWHQWH�FRPXQLFDQR�FRQ�LO�6LVWHPD

2SHUDWLYR�H�ULFKLHGRQR�DG�HVVR�SDUWLFRODUL�VHUYL]L�WUDPLWH

V\VWHP�FDOOV

��(VHPSL�GL�V\VWHP�FDOO�

�OHWWXUD�H�VFULWWXUD�GHL�ILOH��RSHUD]LRQL�GL�,�2�

�DOORFD]LRQH�GHOOD�PHPRULD��JHVWLRQH�GHO�WHPSR�

�LQYLR�GL�PHVVDJJL�HWF�

��3RVVRQR�HVVHUH�GLUHWWDPHQWH�XWLOL]]DWH�LQ�XQ�OLQJXDJJLR
DG�DOWR�OLYHOOR��(V��&�LQ�81,;��

��6RSUD�LO�OLYHOOR�GHOOH�V\VWHP�FDOO�q�FROORFDWD�XQD�FROOH]LRQH
GL�IXQ]LRQL�GL�OLEUHULD��LQWHUIDFFLD�&�SHU�OH�V\VWHP�FDOO�
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��2JQL�DSSOLFD]LRQH�&�SXz�ULFKLHGHUH�O¶HVHFX]LRQH�GL�XQD

V\VWHP�FDOO�DWWUDYHUVR�XQD�FKLDPDWD�DOOD�VSHFLILFD�IXQ]LRQH

&�GL�OLEUHULD�FKH�OD�UDSSUHVHQWD�

��/D�SURFHGXUD�GL�OLEUHULD�

��0HPRUL]]D�L�SDUDPHWUL�GHOOH�FKLDPDWH

��7UDVIHULVFH�LO�FRQWUROOR�DO�6�2���,17��SHU�O¶HVHFX]LRQH

GHO�VHUYL]LR�ULFKLHVWR

��5LWRUQD�LO�FRQWUROOR�DO�SURJUDPPD�FKLDPDQWH�

WUDVIHUHQGR�LO�FRGLFH�GL�VWDWR���R�DOWUL�SDUDPHWUL��

$SSOLFD]LRQL�&�LQ�81,;
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(VHPSLR��8QL[���5($'�6\VWHP�&DOO

FRXQW�� ��UHDG���ILOH��EXIIHU��QE\WH��

�SURJUDPPD�LQ�&

UHDG  ��QRPH�GHOOD�SURFHGXUD�GL�OLEUHULD

QE\WH  ��QXPHUR�GL�E\WH�GD�OHJJHUH

EXIIHU  ��DUHD�GL�PHPRULD�SHU�L�GDWL

ILOH ����  ��QRPH�GHO�ILOH
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[�←�SDUDPHWUL�SHU
OD�FKLDPDWD

FDULFD�[

V\VWHP�FDOO
5($'

å

UHJLVWUR�[

IXQ]LRQH�GL
OLEUHULD�UHDG

VLVWHPD
RSHUDWLYR

LVWUX]LRQL�GHOOD

V\VWHP�FDOO

5($'

�

,17

ê

UHWXUQ�IURP
,17
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��GLUHWWDPHQWH�QHL�UHJLVWUL

��LQ�XQD�WDEHOOD�GL�PHPRULD�LO�FXL�LQGLUL]]R�q
SDVVDWR�LQ�XQ�UHJLVWUR

��WUDPLWH�XQR�VWDFN���RSHUD]LRQL�GL�SXVK�DQG�SRS��

3DVVDJJLR�GHL�SDUDPHWUL�DOOD�V\VWHP�FDOO
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KDUGZDUH
�&38��PHPRULD��GLVFKL��WHUPLQDOL��«�

6LVWHPD�2SHUDWLYR�81,;

�SURFHVV�PDQDJHPHQW��PHPRU\
PDQDJHPHQW��ILOH�V\VWHP��,�2������

OLEUHULD�VWDQGDUG
�RSHQ��FORVH��UHDG��ZULWH��IRUN��«�

SURJUDPPL�GL�XWLOLWj
�VKHOO��HGLWRU��FRPSLOHU��«�

XWHQWL

PRGR
XWHQWH

PRGR
NHUQHO

LQWHUI��XWHQWL

LQWHUI��GL
OLEUHULD

LQWHUI�
V\VWHP
FDOO
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0RGDOLWj�GL�IXQ]LRQDPHQWR�GL�XQ�VLVWHPD�GL
FDOFROR

PRGR�XWHQWH��XVHU�PRGH�

��XVDWR�SHU�OD�QRUPDOH�HVHFX]LRQH�GHL�SURJUDPPL

��QRQ�q�SRVVLELOH�DFFHGHUH�OLEHUDPHQWH�D�WXWWH�OH�ULVRUVH
GHO���VLVWHPD��HV��GLVSRVLWLYL�GL�,�2�

PRGR�NHUQHO��VXSHUYLVRU�PRGH�

��XVDWR�SHU�OR�VYROJLPHQWR�GHL�VHUYL]L�ULFKLHVWL�DO�6LVWHPD
2SHUDWLYR�WUDPLWH�OH�V\VWHP�FDOO

��QRQ�HVLVWH�DOFXQ�OLPLWH�DOOH�RSHUD]LRQL�HIIHWWXDELOL
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3URJUDPPL�GL�XWLOLWj

��81,;��17�PHWWRQR�D�GLVSRVL]LRQH�SURJUDPPL�GL�VLVWHPD
FKH�SRVVRQR�HVVHUH�GLUHWWDPHQWH�XWLOL]]DWL�GDOO¶XWHQWH�

&RPSLODWRUL��HGLWRU��HODERUD]LRQH�WHVW��JHVWLRQH�GHL�ILOH�HWF

��/¶XWLOL]]R�GL�TXHVWL�SURJUDPPL�SXz�DYYHQLUH�

��FRQ�LQWHUIDFFH�D�FDUDWWHUL��NH\ERDUG�RULHQWHG�

��FRQ�LQWHUIDFFH�GL�WLSR�JUDILFR��PRXVH�RULHQWHG�
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,QWHUIDFFH�LQ�8QL[

SURFHVVRUH�GHL�FRPDQGL���VKHOO���FKH�LQWHUSUHWD�HG

HVHJXH�OH�ULFKLHVWH�GHOO¶XWHQWH�HVSUHVVH�VRWWR

IRUPD�GL�FRPDQGL���OLQJXDJJLR�GHL�FRPDQGL��

XVR�GL�ILQHVWUH��LFRQH��PHQX�H�GL�XQ�GLVSRVLWLYR�GL

SXQWDPHQWR���PRXVH��

&'(���&RPPRQ�'HVNWRS�(QYLURQPHQW��

$
�&
$
5
$
7
7
(
5
,

*
5
$
),
&
+
(
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6WUXWWXUD�GHL
6LVWHPL�2SHUDWLYL
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2UJDQL]]D]LRQH�GL�XQ�VLVWHPD�RSHUDWLYR

��&RPH�VRQR�RUJDQL]]DWH�OH�YDULH�FRPSRQHQWL�GL�XQ�6�2�"

��4XDOL�VRQR�OH�PRGDOLWj�GL�LQWHUD]LRQH�WUD�HVVH"

�6LVWHPL�PRQROLWLFL

�6LVWHPL�D�OLYHOOL

�0RGHOOR�FOLHQWH�VHUYLWRUH
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6LVWHPL�PRQROLWLFL

��,O�6LVWHPD�2SHUDWLYR�q�VFULWWR�FRPH�LQ�LQVLHPH�GL
SURFHGXUH�GL�VHUYL]LR��WXWWH�DOOR�VWHVVR�OLYHOOR�GL
JHUDUFKLD�

��&LDVFXQD�SURFHGXUD�GL�VHUYL]LR�FRUULVSRQGH�DG�XQD
FKLDPDWD�GL�VLVWHPD�

��&LDVFXQD�SXz�FKLDPDUQH�XQ¶DOWUD�VHFRQGR�EHQ�GHILQLWH
LQWHUIDFFH�

��3URFHGXUH�GL�XWLOLWj�XWLOL]]DWH�GDOOH�SURFHGXUH�GL
VHUYL]LR�
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SURJUDPPD��

LO�VLVWHPD
RSHUDWLYR
RSHUD�LQ

VXSHUYLVRU
PRGH

FKLDPDWD�GL
VLVWHPD

L�SURJUDPPL�GL�XWHQWH
RSHUDQR�LQ�XVHU�PRGH

WDEHOOD�GHOOH
FKLDPDWH

SURJUDPPD��

SURFHGXUD
GL�VHUYL]LR

ê

å
�

�
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6�2��06�'26

JHVWLRQH�GHL�GLVSRVLWLYL
520���%,26

JHVWLRQH�GHL�GLVSRVLWLYL�GL�,�2
06�'26

SURJUDPPL�GL�VLVWHPD
UHVLGHQWL

SURJUDPPL�DSSOLFDWLYL
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+DUGZDUH
�&38��PHPRULD��GLVFKL��WHUPLQDOL��«�

6LVWHPD�2SHUDWLYR�81,;

�SURFHVV�PDQDJHPHQW��PHPRU\
PDQDJHPHQW��ILOH�V\VWHP��,�2������

OLEUHULD�VWDQGDUG
�RSHQ��FORVH��UHDG��ZULWH��IRUN����

SURJUDPPL�GL�XWLOLWj
�VKHOO��HGLWRU��FRPSLOHU�«�

XWHQWL

PRGR
XWHQWH

PRGR
NHUQHO

LQWHUI��XWHQWL

LQWHUI��GL
OLEUHULD

LQWHUI�
V\VWHP
FDOO
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��/H�IXQ]LRQL�GHO�6�2��VRQR�RUJDQL]]DWH�D�OLYHOOL
JHUDUFKLFL

��2JQL�OLYHOOR�GHILQLVFH�XQ�WLSR�GL�VHUYL]LR�H�OH
PRGDOLWj�SHU�HVVHUH�XWLOL]]DWR�GDL�OLYHOOL�VXSHULRUL

��0DFFKLQH�YLUWXDOL�2JQL�OLYHOOR�GHILQLVFH�XQD�QXRYD
PDFFKLQD��DJJLXQJHQGR�QXRYH�IXQ]LRQDOLWj�DOOH
SURFHGXUH�

��$LXWR�QHOOD�SURJHWWD]LRQH�

��'LIILFROWj�SUDWLFKH�QHOOD�UHDOL]]D]LRQH�JHUDUFKLD�

6LVWHPL�D�OLYHOOL
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+DUGZDUH

PRGR
XWHQWH

PRGR
NHUQHO

0LFURNHUQHO

,�2
0DQDJHU

2EMHFW
0DQDJHU

3URFHVV
0DQDJHU

$SSOLFD]LRQL

6RWWRVLVWHPL
SURWHWWL

:LQGRZV�17
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+DUGZDUH
�&38��PHPRULD��GLVFKL��WHUPLQDOL��«�

6LVWHPD�2SHUDWLYR

�PRGXOR�HVHFXWLYR�

VRWWRVLVWHPD
:LQ���

$SSOLFD]LRQL
�:LQ�����26����326,;�

PRGR
XWHQWH

PRGR
NHUQHO

:LQGRZV�17

LQWHUI�
V\VWHP
FDOO

:LQ���
$3,
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��,QWHUIDFFLD�GL�SURJUDPPD]LRQH�DWWUDYHUVR�$3,��$SSOLFDWLRQ
3URJUDP�,QWHUIDFH��:,1�����

��$3,�VRQR�IXQ]LRQL�FKH�XQ�XWHQWH�SXz�XWLOL]]DUH�QHO�SURJHWWR
GL�XQD�DSSOLFD]LRQH�SHU�ULFKLHGHUH�VHUYL]L�DO�6�2�

��:,1����q�XQ�LQVLHPH�GL�IXQ]LRQL�PROWR�HVWHVR�H
GRFXPHQWDWR��7UDVIRUPDQR�OH�ULFKLHVWH�ULFHYXWH�LQ�FKLDPDWH�DL
VHUYL]L�GL�VLVWHPD�GL�17�

��/H�IXQ]LRQL�GL�:,1����$3,�VRQR�LPSOHPHQWDWH�GD�OLEUHULH�DG
DJJDQFLR�GLQDPLFR��'//��'\QDPLF�/LQNHG�/LEUDU\��
)XQ]LRQL�LQ�FRGLFH�HVHJXLELOH�FKH�SRVVRQR�HVVHUH�FDULFDWH�GD
XQ¶DSSOLFD]LRQH�GLQDPLFDPHQWH�D�WHPSR�GL�HVHFX]LRQH

6RWWRVLVWHPD�'L�$PELHQWH
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''/
3ULQFLSDOL�'//�

���.HUQHO�����''/���*HVWLRQH�GHOOD�PHPRULD��GHL�WKUHDGV�H
GHL��SURFHVVL

���8VHU�����''/������*HVWLRQH�GHOO¶LQWHUIDFFLD�FRQ�O¶XWHQWH�H
GHO�VLVWHPD�GHOOH�ILQHVWUH�

���*',��''/�����������*HVWLRQH�GHOOD�JUDILFD

��:LQ���$3,��UDSSUHVHQWD�OD�VSHFLILFD��LQ�WHUPLQL�GL�QRPL��GL
SDUDPHWUL�SDVVDWL�H�GL�FRPSRUWDPHQWR���GL�WXWWH�OH�IXQ]LRQL
FKH�VL�SRVVRQR�XVDUH�SHU�SURJUDPPDUH�LQ�:LQGRZV�

��6WHVVD�VSHFLILFD�SHU�OH�GLYHUVH�SLDWWDIRUPH�0LFURVRIW��17�
������&(�
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6RWWRVLVWHPD�GL�DPELHQWH

��3RUWDELOLWj�OLPLWDWD��,PSOHPHQWD]LRQH�GHOOH:LQ��
GLYHUVD�SHU�RJQXQD�GHOOH�SLDWWDIRUPH��2JQL�SLDWWDIRUPD
LPSOHPHQWD�XQ�VRWWRLQVLHPH�GLYHUVR�GHOOH�IXQ]LRQL
VSHFLILFDWH�LQ��:,1����$3,�

��(¶�SRVVLELOH�HVHJXLUH�DSSOLFD]LRQL�FRQIRUPL�DOOR�VWDQGDUG
3RVL[��26����06�'26��H��:LQGRZV���[�

��'XH�VRWWRVLVWHPL�GL�DPELHQWH��DOOR�VWHVVR�OLYHOOR�GL�:,1
����RIIURQR�OH�$3,�GL�326,;�H�26��

��/H�DSSOLFD]LRQL�SHU�06�'26�H�:LQGRZV���[�XVDQR�XQ
DPELHQWH�GL�ODYRUR�FRQILQDWR���PDFFKLQD�YLUWXDOH�
DOO¶LQWHUQR�GL�:LQ����
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0RGHOOR�FOLHQWH�VHUYLWRUH

��/D�PDJJLRU�SDUWH�GHOOH�IXQ]LRQL�GHO�6�2���SURFHVVL
VHUYHU��q�UHDOL]]DWD�D�OLYHOOR�GHL�SURFHVVL�XWHQWH�

��3HU�ULFKLHGHUH�XQ�VHUYL]LR��HV��OHWWXUD�GL�XQ�ILOH��
XQ�SURFHVVR�XWHQWH��SURFHVVR�FOLHQW��LQYLD�XQD
ULFKLHVWD�DG�XQ�SURFHVVR�VHUYHU�

��$O�WHUPLQH�GHO�ODYRUR��LO�SURFHVVR�VHUYHU�ULVSHGLVFH
DO�FOLHQW�XQ�PHVVDJJLR�GL�ULVSRVWD�
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.(51(/

VWUDWR�VLVWHPD
ILOH

VHUYHUWHUPLQDO
VHUYHU

SULQW
VHUYHU

PHPRU\
VHUYHU

VWUDWR�XWHQWH

SURFHVVR
FOLHQW

SURFHVVR
FOLHQW

SURFHVVR
FOLHQW
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��,�SURFHVVL�VHUYHU�UHDOL]]DQR�OH�SROLWLFKH�GL
JHVWLRQH�GHOOH�ULVRUVH

��,O�NHUQHO�LQFOXGH�L�GDWL�FKH�GHVFULYRQR�XQ
SURFHVVR�H�UHDOL]]D�L�PHFFDQLVPL�GL�FRPXQLFD]LRQH
WUD�L�SURFHVVL��PLFURNHUQHO�
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��PRGXODULWj���OH�IXQ]LRQL�GHO�6�2��VRQR�VXGGLYLVH�LQ
SDUWL�GL�GLPHQVLRQL�ULGRWWH�H�EHQ�VSHFLILFDWH

��SRUWDELOLWj���VHSDUD]LRQH�WUD�SROLWLFKH�H�PHFFDQLVPL

6YDQWDJJL�

��SHUGLWD�GL�HIILFLHQ]D���FRPXQLFD]LRQL�WUD�L�VLVWHPL�
FOLHQW�VHUYHU

9DQWDJJL�
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(VWHQVLRQH�DL�VLVWHPL�GLVWULEXLWL

��3L��FDOFRODWRUL�IUD�ORUR�FROOHJDWL��FLDVFXQR

FRQWHQHQWH�XQD�FRSLD�GHO�NHUQHO�HG�XQ�FHUWR

QXPHUR�GL�SURFHVVL�VHUYHU�H�R�FOLHQW

��,�SURFHVVL�FOLHQW�ULFKLHGRQR�L�VHUYL]L�LQYLDQGR�OH

ULFKLHVWH�WUDPLWH�LO�NHUQHO
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FOLHQW

NHUQHO

ILOH�VHUYHU

NHUQHO

SULQW�VHUYHU

NHUQHO

UHWH�GL�FRPXQLFD]LRQHPHVVDJJLR�GD�FOLHQW
D�VHUYHU

��1RQ�HVVHQGRFL�FRQGLYLVLRQH�GL�GDWL�WUD
SURFHVVL��LO�PRGHOOR�FOLHQW�VHUYHU�q
SDUWLFRODUPHQWH�DGDWWR�DL�VLVWHPL�GLVWULEXLWL
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&$5$77(5,67,&+(�'(,�02'(51,�6,67(0,
23(5$7,9,

��$UFKLWHWWXUD�PLFURNHUQHO

��0XOWLWKUHDGLQJ

��0XOWLSURFHVVLQJ�VLPPHWULFR

��6LVWHPL�RSHUDWLYL�GLVWULEXLWL

��$UFKLWHWWXUD�RULHQWDWD�DJOL�RJJHWWL
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0,&52.(51(/

��&RQFHWWR�EDVH��HOLPLQDUH�GDO�NHUQHO�WXWWH�OH
FRPSRQHQWL�QRQ�HVVHQ]LDOL�UHDOL]]DQGROH�LQ�DPELHQWH
XWHQWH�WUDPLWH�SURFHVVL�VHUYHU�

��9DQWDJJL��PDJJLRUH�PRGLILFDELOLWj�GHOOH�SROLWLFKH�GL
JHVWLRQH�GHOOH�ULVRUVH�UHDOL]]DWH�GDL�SURFHVVL�VHUYHU�
0DJJLRUH�DIILGDELOLWj��VH�XQ�VHUYL]LR�YLHQH�PHQR�LO
UHVWR�GHO�6�2��ULPDQH�RSHUDQWH�

��3UREOHPL�PLQRUH�HIILFLHQ]D��2YHUKHDG�GRYXWR�DOOD
JHVWLRQH�GHL�SURFHVVL
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)81=,21,�35(6(17,�1(/�0,&52.(51(/

��*HVWLRQH�GHOOH�LQWHUUX]LRQL

��*HVWLRQH�GHL�SURFHVVL

��6XSSRUWR�DOOD�FRPXQLFD]LRQH�WUD�L�SURFHVVL

��6WUXPHQWL�SHU�OD�JHVWLRQH�GHOOD�PHPRULD
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68332572�$//$�&2081,&$=,21(�75$
352&(66,

6FDPELR�GL�PHVVDJJL��PHVVDJH�SDVVLQJ��
(V���XQ�SURFHVVR�XWHQWH��FOLHQW��FKH�LQWHQGH�DFFHGHUH�DG�XQ
ILOH�GHYH�LQWHUDJLUH�FRQ�LO�ILOH�VHUYHU�

3RVVLELOH�UHDOL]]D]LRQH�
1HO�VHUYHU�VRQR�SUHVHQWL�GHOOH�SRUWH��FRGH�GL�PHVVDJJL��SHU
RJQL�SURFHVVR�
$OOD�SRUWD�q�DVVRFLDWD�XQD�OLVWD�GL�DFFHVVLELOLWj�FKH�LQGLFD
TXDOL�SURFHVVL�SRVVRQR�FRPXQLFDUH�FRQ�LO�SURFHVVR
SURSULHWDULR�GHOOD�SRUWD�
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08/7,7+5($',1*

��7HFQLFD�SHU�PH]]R�GHOOD�TXDOH�XQ�SURFHVVR�HVHJXHQGR
XQ¶DSSOLFD]LRQH��YLHQH�VXGGLYLVR�LQ�WKUHDG��IOXVVL�GL
HVHFX]LRQH�HOHPHQWDUH��HVHJXLELOL�FRQWHPSRUDQHDPHQWH�

��7KUHDG��XQLWj�EDVH�GL�HVHFX]LRQH��9LHQH�HVHJXLWR
VHTXHQ]LDOPHQWH�HG�q�LQWHUURPSLELOH�
'DO�SXQWR�GL�YLVWD�GHOO¶DOORFD]LRQH�H�GHOOD�JHVWLRQH�GHOOH
ULVRUVH�LO�FRQFHWWR�GL�WKUHDG�q�DQDORJR�D�TXHOOR�GL�SURFHVVR�

��3URFHVVR��FROOH]LRQH�GL�SL��WKUHDG�FKH�QH�FRQGLYLGDQR�OH
YDULDELOL�ORFDOL�H�OH�ULVRUVH�GL�VLVWHPD�DVVRFLDWH��ILOH�DSHUWL�
GLVSRVLWLYL�GL�,�2�
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6<00(75,&�08/7,352&(66,1*

��,O�WHUPLQH�603�VL�ULIHULVFH�VLD�DOO¶DUFKLWHWWXUD�KDUGZDUH
GHO�FRPSXWHU�VLD�DO�FRPSRUWDPHQWR�GHO�6�2��DO�GL�VRSUD�GL
WDOH�DUFKLWHWWXUD�

��0XOWLSURFHVVRUH�VLPPHWULFR�
��SL��SURFHVVRUL
��FRQGLYLVLRQH�GHOOD�PHPRULD�SULQFLSDOH��GHL�GLVSRVLWLYL�GL
,�2��LQWHUFRQQHVVLRQH��WUDPLWH�EXV��R�DOWUR�VFKHPD�GL
FRQQHVVLRQH�
��WXWWL�L�SURFHVVRUL�SRVVRQR�HIIHWWXDUH�OH�VWHVVH�IXQ]LRQL
�GD�FXL�LO�WHUPLQH�VLPPHWULFR��

��,O�6�2��GL�XQD�PDFFKLQD�603�DWWULEXLVFH�L�SURFHVVL�R�L
WKUHDG�D�WXWWL�L�SURFHVVRUL��/D�SUHVHQ]D�GL�SL��SURFHVVRUL�q
WUDVSDUHQWH�DOO¶XWHQWH�
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6,67(0$�23(5$7,92�',675,%8,72

��6LVWHPD��PXOWLFRPSXWHU��RJQL�FRPSXWHU�KD�OD�SURSULD
PHPRULD�SULQFLSDOH�H�VHFRQGDULD�H�SURSUL�GLVSRVLWLYL�GL�,�2�
,�FRPSXWHU�VRQR�FRQQHVVL�WUD�ORUR�VHFRQGR�YDULH�WLSRORJLH�

��6LVWHPD�RSHUDWLYR�GL�UHWH��FRQVHQWH�LO�WUDVIHULPHQWR�GL
ILOH�WUD�FRPSXWHU�FROOHJDWL�WUD�ORUR�

��6LVWHPD�RSHUDWLYR�GLVWULEXLWR��RIIUH�DOO¶XWHQWH
O¶DVWUD]LRQH�GL�XQ�VLQJROR�VSD]LR�GL�PHPRULD�FHQWUDOH�H
VHFRQGDULD��WUDVSDUHQ]D�ULVSHWWR�DOOH�XQLWj�GL�HODERUD]LRQH
H�ULVSHWWR�DG�DOWUH�ULVRUVH�HTXLYDOHQWL�
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$5&+,7(7785$�25,(17$7$�$*/,�2**(77,

��3URJHWWD]LRQH�RULHQWDWD�DJOL�RJJHWWL�
&RQVHQWH�XQD�PDJJLRUH�VWUXWWXUD]LRQH�GHL�6�2�HG�XQD�SL�
VHPSOLFH�PRGLILFDELOLWj���VHQ]D�GLVWUXJJHUH�O¶LQWHJULWj�GHO
VLVWHPD��

��5HQGH�SL��VHPSOLFH�OD�VFULWWXUD�GHO�6�2��H�OD�YHULILFD
GHOOD�VXD�FRUUHWWH]]D�
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3DQRUDPLFD
VX

:LQGRZV�17�H�8QL[
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:,1'2:6�17

��3URJHWWDWR�SHU�VIUXWWDUH�OD�SRWHQ]D�GHL�PLFURSURFHVRUL�D����ELW
�HV��PHPRULD�YLUWXDOH��

��0XOWLWDVNLQJ�D�VLQJROR�XWHQWH�

��6YLOXSSR�GL�DSSOLFD]LRQL�FRPSOHVVH�VXGGLYLVLELOL�LQ�SDUWL�FRQ
VFDPELR�GL�LQIRUPD]LRQL��ILQHVWUH�H�PRXVH�
��(ODERUD]LRQH�FOLHQW�VHUYHU��/DWR�FOLHQW��FROORTXLR�FRQ�O¶XWHQWH�H
FRPXQLFD]LRQH��SURWRFROOL��FRQ�LO�VHUYHU
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17�$UFKLWHWWXUD

17�([HFXWLYH

��6WUXWWXUD�PRGXODUH��FLDVFXQD�IXQ]LRQH�GL�VLVWHPD�q�JHVWLWD�GD
��XQD�FRPSRQHQWH�GHO�VLVWHPD�RSHUDWLYR��PRGXOR�

��8WLOL]]R�GL�LQWHUIDFFH�VWDQGDUGL]]DWH��$3,�

��2JQL�PRGXOR�SXz�HVVHUH�ULPRVVR��DJJLRUQDWR�R�ULPSLD]]DWR�

��1RQ�q�XQD�VWUXWWXUD�D�PLFURNHUQHO��SHU�PRWLYL�GL�HIILFLHQ]D�PROWH
IXQ]LRQL�VRQR�HVHJXLWH�LQ�PRGR�NHUQHO�
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6725,$

������'26������6YLOXSSDWR�GD�0LFURVRIW�SHU�LO�SULPR�3&�,%0�������OLQHH
GL�FRGLFH�LQ�DVVHPEOHU��SURFHVVRUH�,QWHO��������.%�GL�PHPRULD��06�'26�

������'26������6XSSRUWD�KDUG�GLVN�H�GLUHFWRU\�JHUDUFKLFKH��6YLOXSSDWR
SHU�3&�;7�,%0��5HGLUH]LRQH�GHOO¶,�2�H�VWDPSD�LQ�EDFNJURXQG�
3DUWH�UHVLGHQWH�LQ�PHPRULD����.%�

�������'26������,QGLUL]]DPHQWR�HVWHVR�H�FDSDFLWj�GL�SURWH]LRQH�GL
PHPRULD��6YLOXSSDWR�SHU�3&�$7�,QWHO��������6XFFHVVLYH�YHUVLRQL�SHU
������SHU�3&�,%0�36�������ELW��QRQ�XWLOL]]DWL���3DUWH�UHVLGHQWH�LQ
PHPRULD���.%�

�
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6725,$

�

������:LQGRZV������,QWHUIDFFLD�VLPLOH�D�TXHOOD�GHO�0DFLQWRVK��1HFHVVLWj
GL�HVVHUH�HVHJXLWD�LQVLHPH�DO�VRWWRVWDQWH�'26��6XFFHVVLYH�YHUVLRQL�
:LQGRZV����

������:LQGRZV�1W��������6�2�FRPSOHWDPHQWH�QXRYR�D����ELW��PXOWLWDVNLQJ
LQ�DPELHQWH�D�VLQJROR�XWHQWH��&RQWHPSRUDQHR�VYLOXSSR�GD�SDUWH�GL�,%0�GL
26���FRQ�OH�VWHVVH�FDUDWWHULVWLFKH�

������:LQGRZV�17������6WHVVD�LQWHUIDFFLD�GL�:LQGRZV����
,PSOHPHQWD]LRQH�QHO�NHUQHO�GL�GLYHUVH�IXQ]LRQL�JUDILFKH�SUHFHGHQWHPHQWH
UHDOL]]DWH�LQ�DPELHQWH�:LQ����
�
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6725,$

�
������:LQGRZV�1W������$JJLXQWD�GL�VHUYL]L�H�IXQ]LRQL�SHU
O¶HODERUD]LRQH�GLVWULEXLWD��17�ZRUNVWDWLRQ�H�17�VHUYHU��4XHVW¶XOWLPR
FRPSUHQGH�VHUYL]L�QHFHVVDUL�SHU�VHUYHU�GL�UHWH�
�

������:LQGRZV�������(YROX]LRQH�GL�:LQGRZV�17�����FKH�RIIUH�XQ
QXRYR�LQVLHPH�GL�VHUYL]L�GLVWULEXLWL�H�GL�UHWH��$FWLYH�'LUHFWRU\�
LQIUDVWUXWWXUD�GLVWULEXLWD�SHU�OD�VLFXUH]]D��LQIUDVWUXWWXUD�FHQWUDOL]]DWD
SHU�O¶DPPLQLVWUD]LRQH�GHOOH�PDFFKLQH�:LQGRZV�VXOOD�VWHVVD�UHWH
ORFDOH���

������:LQGRZV�;3
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67587785$�',�17

��6WUDWR�GL�DVWUD]LRQH�GDOO¶KDUGZDUH��+$/���)RUQLVFH�XQ¶DVWUD]LRQH
VRIWZDUH�SHU�L�GLVSRVLWLYL�KDUGZDUH�TXDOL�RURORJL��FRQWUROORUL�GHOOD
PHPRULD�FDFKH�H�GHOOD�PHPRULD�FHQWUDOH��FRQWUROORUL�GL�LQWHUUXSW��EXV�GL
VLVWHPD��HWF���

��0LFURNHUQHO��0HWWH�D�GLVSRVL]LRQH�L�PHFFDQLVPL�SHU�OD�VFKHGXOD]LRQH
GHL�WKUHDGV��GHL�SURFHVVL��L�FDPEL�GL�FRQWHVWR�JHVWLRQH�GHOOH�LQWHUUX]LRQL
HG�HFFH]LRQL��1RQ�q�SDJLQDELOH�R�LQWHUURPSLELOH�

��6HUYL]L�H[HFXWLYH��0RGXOL�SHU�IXQ]LRQL�VSHFLILFKH�GL�VLVWHPD��$G
HFFH]LRQH�GHO�JHVWRUH�GL�,�2��GHL�PRGXOL�JUDILFL�H�GHOOH�ILQHVWUH��WXWWL�L
VHUYL]L�XWLOL]]DQR�+$/�

��6HUYL]L�GL�VLVWHPD��)RUQLVFRQR�XQ¶LQWHUIDFFLD�DO�VRIWZDUH�LQ�PRGDOLWj
XWHQWH�
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6HUYL]L�GL�6LVWHPD

0LFURNHUQHO

6WUDWR�GL�DVWUD]LRQH�GDOO¶+DUGZDUH��+$/�

+DUGZDUH

*HVWRU
H�GHJOL
RJJHWL

*HVWRUH
GHOOD

VLFXUH]]
D�QHJOL
DFFHVVL

*HVWRUH
GHL

SURFHVVL

)XQ]LRQDOLWj
GHOOH

FKLDPDWH�D
SURFHGXUH

ORFDOL

*HVWRUH
GHOOD

PHPRULD
YLUWXDOH

*HVWRUH
GHOOH

ILQHVWUH

'ULYHU�GHL
GLVSRVLWLYL
JUDILFL'ULYHU�GHL

GLVSRVLWLYL
KDUGZDUH

'ULYHU�GL�UHWH

'ULYHU�GHO�)LOH
6\VWHP

*HVWRUH�GHOOD
FDFKH

*HVWRUH�GL�,�2

0RGDOLWj�XWHQWH

0RGDOLWj�NHUQHO

6RWWRVLVWHPD
3RVL[

6RWWRVLVWHPD
26��

6RWWRVLVWHPD
:LQ��

6RWWRVLVWHPD
GL�VLVWHPD
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81,;

��&RPDQGL�8QL[�H�OLEUHULH

��&KLDPDWH�GL�VLVWHPD

��.HUQHO

��KDUGZDUH
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81,;

��6\VWHP�9�5HOHDVH����695��

��6RODULV���[

�����%6'

��/LQX[
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81,;

��+DUGZDUH�FLUFRQGDWR�GDO�6�2�

��6�2��FKLDPDWR�NHUQHO

��'RWDWR�GL�XQ�LQVLHPH�GL�VHUYL]L�SHU�O¶XWHQWH�

��6KHOO
��&RPSLODWRUH�&
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