
��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

&HQQL�GL
3URJUDPPD]LRQH�GL�5HWH

$�FXUD�GL�
*LXVHSSH�3R]]L

Dipartimento di Elettronica e Informazione
Politecnico di Milano

JLXVHSSH�SR]]L#SROLPL�LW
��PDJJLR�����

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

,QGLFH��L�

� /D�SURJUDPPD]LRQH�GL�UHWH��L��
� $UFKLWHWWXUD�GHOOH�UHWL�

� UHWL�ILVLFKH�
� JOL�LQGLUL]]L�,3��,QWHUQHW�3URWRFRO���LVWUDGDPHQWR�H
JDWHZD\�

� VWUDWLILFD]LRQH�GHL�SURWRFROOL�
� SRUW�GL�FRPXQLFD]LRQH�H�8'3�
� LQWHUQHW�H�7&3�,3�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

,QGLFH��LL�

� /D�SURJUDPPD]LRQH�GL�UHWH��LL��
� $OFXQL�FRQFHWWL�GL�EDVH�

� OH�DSSOLFD]LRQL�GLVWULEXLWH�HG�LO�SURWRFROOR�DSSOLFDWLYR�
� OH�LQWHUIDFFH�HG�L�SURWRFROOL�
� O¶LQWHUIDFFLD�GL�VRFNHW�
� LO�PRGHOOR�FOLHQW�VHUYHU��&�6��
� O¶LQGLUL]]DPHQWR�
� LO�PRGHOOR�GL�FRPXQLFD]LRQH�H�OD�FRQQHVVLRQH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

/D�3URJUDPPD]LRQH
GL�5HWH�H�GL�6LVWHPD

� %LEOLRJUDILD�
� 3HODJDWWL�*���)RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD�
]LRQH�LQ�DPELHQWH�GL�UHWH��3URJHWWR�/HRQDUGR��%RORJQD�
�����

� &RPHU�'��(���,QWHUQHWZRUNLQJ�ZLWK�7&3�,3��3ULQFLSOHV�
3URWRFROV�DQG�$UFKLWHFWXUH��3UHQWLFH�+DOO���WK�HG�������
(GL]LRQH�LWDOLDQD��&RPHU�'��(���,QWHUQHWZRUNLQJ�FRQ�7&3�,3�
SULQFLSL��SURWRFROOL��DUFKLWHWWXUD��*UXSSR�(GLWRULDOH�-DFNVRQ�
0LODQR�������



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

$UFKLWHWWXUD�GHOOH�UHWL

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

7LSRORJLD�GL�UHWL

� /D�FRPXQLFD]LRQH�WUD�GXH�FDOFRODWRUL
DYYLHQH�DWWUDYHUVR�XQ�PH]]R�WUDVPLVVLYR�
FRPH�DG�HV��
� GRSSLQR�GL�UDPH�
� FDYR�FRDVVLDOH�
� ILEUD�RWWLFD�
� RQGH�HOHWWURPDJQHWLFKH�
� SRUWH�D�LQIUDURVVL�
� «��R�XQD�ORUR�FRPELQD]LRQH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

/D�WHFQRORJLD�GL�UHWH

� (¶�GHILQLWD�GD�XQ�LQVLHPH�GL�WLSL�GL�PH]]L
WUDVPLVVLYL�H�GL�UHJROH�GL�FRQQHVVLRQH�GHL
FDOFRODWRUL�H�GHJOL�DOWUL�DSSDUDWL�GL�UHWH�
WHQXWL�LQVLHPH�GD�XQ�SURWRFROOR�GL
WUDVPLVVLRQH�FRPXQH�

� ,�SDUDPHWUL�GHOOD�WHFQRORJLD�GL�UHWH�VRQR�
� OD�GLVWDQ]D�
� OD�YHORFLWj�GL�WUDVPLVVLRQH��ELW�DO�VHFRQGR��
� LO�FRVWR�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

&RQQHVVLRQH
D�FRPPXWD]LRQH�GL�FLUFXLWR
� q�XQD�FRQQHVVLRQH�GLUHWWD��SXQWR�D�SXQWR�
� JDUDQWLVFH�XQD�EDQGD��DG�HV�����NESV��
� WLSLFDPHQWH�EDVDWD�VX�OLQHH�WHOHIRQLFKH�
� OR�VIUXWWDPHQWR�GHOOD�EDQGD�QRQ�q
JHQHULFDPHQWH�FRQWLQXR�
�DG�HV��RFFXSR�OD�OLQHD�VHQ]D�VIUXWWDUQH�OD�EDQGD
TXDQGR�OHJJR�XQD�SDJLQD�:HE�FKH�KR�DSSHQD
VFDULFDWR�LQ�ORFDOH��

� HOHYDWL�FRVWL�



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH �

&RPPXWD]LRQH�GL�FLUFXLWR

$�VHJXLWR�GHOOD�ULFKLHVWD�GL�FRQQHVVLRQH�
YLHQH�FUHDWR�XQ�FLUFXLWR�ILVLFR�GD�$�D�%�

A

B

p q

rs

A

B

p q

rs

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&RQQHVVLRQH
D�FRPPXWD]LRQH�GL�SDFFKHWWR
� LO�FDQDOH�q�XQLFR��PD�LO�WUDIILFR�q�GLYLVR
LQ�SLFFROL�PHVVDJJL��SDFFKHWWL��GL�SRFKH
FHQWLQDLD�GL�E\WH�
� TXDQGR�XQ�FDOFRODWRUH�FROOHJDWR�LQ�UHWH
�KRVW��QRQ�XWLOL]]D�OD�EDQGD��TXHVWD�SXz
HVVHUH�XWLOL]]DWD�GD�DOWUL�FDOFRODWRUL�
FRQVHQWHQGR�SL��FRPXQLFD]LRQL�VLPXOWDQHH�

� QRQ�q�JDUDQWLWR�LO�SHUFRUVR�HIIHWWXDWR�
� SUHVHQWD�OR�VYDQWDJJLR�GL�FRPXQLFD]LRQH
IUDPPHQWDWD�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&RQQHVVLRQH
D�FRPPXWD]LRQH�GL�SDFFKHWWR
� 1RQ�JDUDQWHQGR�LO�SHUFRUVR�VHJXLWR�GDL
PHVVDJJL��VL�UHDOL]]D�XQ�VHUYL]LR�FKH�SXz
HVVHUH�
� D�FLUFXLWR�YLUWXDOH�

� PDQWLHQH�O¶RUGLQDPHQWR�GHL�PHVVDJJL�GXUDQWH�OD
WUDVPLVVLRQH�

RSSXUH
� D�GDWDJUDPPD�

� RJQL�PHVVDJJLR�q�WUDWWDWR�LQ�PRGR�LQGLSHQGHQWH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&RPPXWD]LRQH�GL�SDFFKHWWR

$�VHJXLWR�GHOOD�ULFKLHVWD�GL�FRQQHVVLRQH�
OD�UHWH�QRQ�FUHD�QHVVXQ�FROOHJDPHQWR�

A

B

p q

s r

3HUFRUVR�PHVVDJJLR���
$�����S�«�T�«�U�«�%

3HUFRUVR�PHVVDJJLR���
$�����S�«�V�«�U�«�%



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

'HILQL]LRQL

� 7LSR�GL�UHWH��WHFQRORJLD�GL�UHWH�XWLOL]]DWD�
� ,VWDQ]D�GL�UHWH��XQD�VSHFLILFD�UHWH�GL�XQ
FHUWR�WLSR�

� &DWHJRULD�GL�UHWL�
� /$1��ORFDO�DUHD�QHWZRUN���YHORFLWj���0ESV����
*ESV�

� 0$1��PHWURSROLWDQ�DUHD�QHWZRUN���YHORFLWj���
NESV�������0ESV�

� :$1��ZLGH�DUHD�QHWZRUN���YHORFLWj�����NESV��
���0ESV�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

5HWL�VWDQGDUG

� /D�PDJJLRU�SDUWH�GHOOH�UHWL�q�VWDWD
VWDQGDUGL]]DWD�
� ,(((��������(WKHUQHW���GL�WLSR�/$1�
� )DVW�(WKHUQHW��GL�WLSR�/$1�
� 7RNHQ�5LQJ��,%0���GL�WLSR�/$1�

� /D�FRPXQLFD]LRQH�WUD�FDOFRODWRUL�DQFKH
VH�VX�UHWL�GLIIHUHQWL�H¶�GLIILFLOH�PD
LUULQXQFLDELOH��/¶XWHQWH�YXROH�YHGHUH
WXWWR�FRPH�XQD�XQLFD�UHWH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

LQWHUQHW

� 8QD�UHWH�GL�UHWL�q�GHWWD�LQWHUQHW��FRQ�OD�L
PLQXVFROD��

� 8QD�LQWHUQHW�q�GHILQLWD�IRUQHQGR�L
SURWRFROOL�SHU�WUDVIHULUH�OH�LQIRUPD]LRQL
WUD�OH�YDULH�UHWL��,O�7&3�,3�VHUYH�SURSULR
D�TXHVWR�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QWHUFRQQHVVLRQH�WUD�UHWL

rete 1 rete 2 rete 3gateway 1 gateway 2

Messaggio da rete 1 a rete 2

Messaggio da rete 1 a rete 3

Messaggio da rete 1 a rete 2 che ….. lo rilancia a rete 3



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QGLUL]]R�,3

� 2JQL�KRVW�FROOHJDWR�DG�XQD�LQWHUQHW�KD
XQ�VXR�SURSULR�LQGLUL]]R��GHWWR�LQGLUL]]R
,3��
� XQLYRFR��QRQ�HVLVWRQR�FLRq�GXH�PDFFKLQH�GL
XQD�VWHVVD�LQWHUQHW�FKH�DEELDQR�LQGLUL]]R�,3
XJXDOH�

� FRPSRVWR�GD�QHWLG�H�KRVWLG��SHU�XQ�WRWDOH
GL����ELW�

� WXWWH�OH�PDFFKLQH�GL�XQD�UHWH�KDQQR�OR
VWHVVR�QHWLG�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&ODVVL�GL�UHWL�LQWHUQHW

� &ODVVH�$��UHWL�FRQ�SL��GL�������KRVW�
� &ODVVH�%��UHWL�FRQ�KRVW�WUD�����H�������
� &ODVVH�&��UHWL�FRQ�PHQR�GL�����KRVW�
� &ODVVH�'��LQGLUL]]R�PXOWLFDVW�
� &ODVVH�(��SHU�XVL�IXWXUL�

7UDPLWH�LO�EURDGFDVW��L�PHVVDJJL�VRQR�LQYLDWL�D�WXWWL�JOL�KRVW�GHOOD
UHWH�

7UDPLWH�LO�PXOWLFDVW��L�PHVVDJJL�YHQJRQR�LQYLDWL�DG�XQ�JUXSSR�GL
KRVW�DQFKH�VH�DSSDUWHQHQWL�D�/$1�ILVLFKH�VHSDUDWH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&ODVVL�GL�UHWL�LQWHUQHW

0        netid                                             hostid
0 1 2 3 4 5 6 7 8                   16                   24                    31

1  0    netid                                             hostid

1 1 0                  netid                             hostid

1 1 1 0                          indirizzo multicast

1 1 1 1 0                     riservato per usi futuri

$
%
&
'
(

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

(VHPSLR�GL�LQWHUQHW
�3XUGXH�8QLYHUVLW\�������FLUFD�

Ethernet 128.10.0.0

Merlin
(multi-home host)

128.10.2.3

Guenever
(ethernet host)

128.10.2.8

Glatisant
(gateway)

128.10.2.70

Lancelot
(ethernet host)

128.10.2.26

proNet-10
192.5.48.0

Arthur
(proNet host)

192.5.48.1 Taliesyn
(gateway)

192.5.48.6 10.2.0.37

ARPAnet 10.0.0.0

192.5.48.3 192.5.48.7



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�SURWRFROOR�,3

� ,O�VHUYL]LR�UHDOL]]DWR�GD�,3�q�OD�FRQVHJQD
GHO�GDWDJUDPPD�

� ,O�GDWDJUDPPD�q�XQ�SDFFKHWWR�GL�ELW
FRQWHQHQWH�
� L�GDWL�
� OH�LQIRUPD]LRQL�DXVLOLDUH�TXDOL�DG�HV�

� LQGLUL]]R�GHO�PLWWHQWH�
� LQGLUL]]R�GHO�GHVWLQDWDULR�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�SURWRFROOR�,3
� ,O�VHUYL]LR�UHDOL]]DWR�GD�,3�q�OD�FRQVHJQD�GHO
GDWDJUDPPD�
� VHQ]D�FRQQHVVLRQH��2JQL�SDFFKHWWR�q�WUDWWDWR
LQGLSHQGHQWHPHQWH�GDJOL�DOWUL�

� LQDIILGDELOH��/D�FRQVHJQD�GHO�PHVVDJJLR�DO
GHVWLQDWDULR�QRQ�q�JDUDQWLWD��SRVVRQR�HVVHUYL
SDFFKHWWL�SHUVL��GXSOLFDWL��ULWDUGDWL�R�FRQVHJQDWL
IXRUL�VHTXHQ]D��,O�PLWWHQWH�QRQ�KD�ULVFRQWUR
GHOO¶DYYHQXWD�FRQVHJQD�

� EHVW�HIIRUW��,O�VRIWZDUH�FRPSLH�RJQL�WHQWDWLYR
SHU�FRQVHJQDUH�L�SDFFKHWWL�FRUUHWWDPHQWH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�SURWRFROOR�,3

� )RUQLVFH�
� IRUPDWR�HVDWWR�GL�WXWWL�L�GDWL�
� IXQ]LRQL�GL�LVWUDGDPHQWR��URXWLQJ��
UHDOL]]DWR�SURSULR�LQ�EDVH�DOO¶LQGLUL]]R�,3�

� RJQL�JDWHZD\�GLVSRQH�GL�RSSRUWXQH�WDEHOOH
�GL�URXWLQJ��SHU�O¶LVWUDGDPHQWR�

� LQVLHPH�GL�UHJROH�FKH�LQJOREDQR�O¶LGHD�GL
FRQVHJQD�QRQ�DIILGDELOH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

6WUDWLILFD]LRQH�GHO�SURWRFROOR

� 9LHQH�XWLOL]]DWD�XQD�IDPLJOLD��R�VXLWH��GL
SURWRFROOL�

� /D�VXGGLYLVLRQH�LQ�SURWRFROOL�FRQVHQWH�GL
GLYLGHUH�XQ�SUREOHPD�FRPSOHVVR�LQ�SL�
VRWWRSUREOHPL�HG�XQD�PLJOLRUH�DQDOLVL�GL
RJQL�VLQJROR�SURWRFROOR�

� ,�YDUL�SURWRFROOL�JHVWLVFRQR�GLIIHUHQWL
SUREOHPL�



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

3UREOHPL�JHVWLWL�GDL�YDUL�SURWRFROOL

� PDOIXQ]LRQDPHQWL�KDUGZDUH��KRVW�R�JDWHZD\��
� FRQJHVWLRQH�GHOOD�UHWH��XQD�PDFFKLQD
FRQJHVWLRQDWD�SXz�VRSSULPHUH�XOWHULRUH�WUDIILFR�

� ULWDUGR�R�SHUGLWD�GL�SDFFKHWWL��LO�VRIWZDUH�GHYH
ULFRQRVFHUH�HG�DGDWWDUVL�D�ULWDUGL�OXQJKL�H�GL
GXUDWD�YDULDELOH�

� DOWHUD]LRQH�GHL�GDWL�GRYXWD�D�SRVVLELOL�HUURUL�GL
WUDVPLVVLRQH�

� GXSOLFD]LRQH�GHL�GDWL�R�HUURUH�QHOOD�VHTXHQ]D�GL
WUDVPLVVLRQH��DG�HV��GRYXWL�D�UHWL�FKH�RIIURQR�SL�
SHUFRUVL�DOWHUQDWLYL�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,�SURWRFROOL�VWUDWLILFDWL

,O�PRGHOOR�,62�26,�SUHYHGH�OD�GHILQL]LRQH�GL��
OLYHOOL�GL�SURWRFROOR��3DUWHQGR�GDO�SL��DOWR�

�,62�26,�

� ���GL�DSSOLFD]LRQH�
� ���GL�SUHVHQWD]LRQH�
� ���GL�VHVVLRQH�
� ���GL�WUDVSRUWR
� ���GL�UHWH�
� ���GL�FROOHJDPHQWR�GHL�GDWL�
� ���ILVLFR�

,QWHUQHW�3URWRFRO�6XLWH

� KWWS��VPWS��IWS��WHOQHW����
� �FRPSUHVVLRQH�SDFFKHWWL�
� �'16�
� 7&3�H�8'3
� ,3�H�URXWLQJ

� QRQ�VSHFLILFDWL
� QRQ�VSHFLILFDWL

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,�SURWRFROOL�VWUDWLILFDWL

messaggi o stream

pacchetti di protocollo di trasporto

datagrammi IP

frame specifici della rete

sessione

trasporto

internet

interfaccia di rete

hardware

Livello concettuale Oggetti passati tra i livelli

sw esterno al s.o.

sw interno al s.o.

solo indirizzi IP

solo indirizzi fisici

Confini

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&RPXQLFD]LRQH�WUD�GXH�KRVW

mittente

trasporto

internet

interfaccia di rete

internet

destinatario

hardware hardware

interfaccia di rete

hardware

interfaccia di rete

internet

trasporto

131.175.57.254
(con tabelle di routing)

131.175.141.30 131.175.21.1



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

6YDQWDJJL�GHOOD�VWUDWLILFD]LRQH

� 6H�OD�WUDVPLVVLRQH�q�QHOOD�VWHVVD�VRWWRUHWH�
FRQYLHQH�XWLOL]]DUH�SDFFKHWWL�GL�JUDQGL
GLPHQVLRQL��VH�OD�WUDVPLVVLRQH�q�WUD
VRWWRUHWL�GLIIHUHQWL��FRQYLHQH�XWLOL]]DUH
SDFFKHWWL�GL�GLPHQVLRQL�LQIHULRUL�

� /D�VWUDWLILFD]LRQH�UHQGH�GLIILFLOH�O¶RWWLPL]]D�
]LRQH�GHOOH�FRPXQLFD]LRQL�

� 0D�«�q�SRVVLELOH�XWLOL]]DUH�GHL�EXIIHU�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

7HUPLQRORJLD

� LQWHUQHW��XQD�UHWH�GL�UHWL�
� ,QWHUQHW��,17(5FRQQHFWHG�1(7ZRUN���OD
SL��GLIIXVD�LQWHUQHW�GHO�PRQGR�

� 7&3�,3��LO�SL��GLIIXVR�SURWRFROOR�SHU
FUHDUH�LQWHUQHW��HG�XVDWR�GD�,QWHUQHW�

� LQWUDQHW��XQD�UHWH�SULYDWD�EDVDWD�VXOOH
VWHVVH�WHFQRORJLH�GL�,QWHUQHW�

� H[WUDQHW��GLYHUVH�LQWUDQHW�FROOHJDWH�WUD
ORUR�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

8VHU�'DWDJUDP�3URWRFRO

� ,3�QRQ�FRQVHQWH�GL�GLVWLQJXHUH�SL�
GHVWLQD]LRQL�GL�GDWDJUDPPL�DOO¶LQWHUQR
GHOOD�VWHVVD�PDFFKLQD��YHGH�VROR�O¶LQGL�
UL]]R�,3��

� (¶�XQD�OLPLWD]LRQH�PROWR�SHVDQWH��EDVWL
SHQVDUH�FKH�XQ�VHPSOLFH�WHOQHW�VX�XQ
KRVW��OR�LVROHUHEEH�GD�DOWUH�FRQQHVVLRQL�

� 3HU�VXSHUDUH�WDOH�OLPLWH�q�VWDWR�GHILQLWR
LO�SURWRFROOR�8VHU�'DWDJUDP�3URWRFRO�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

8'3
� 3HU�GLVWLQJXHUH�SL��FRQQHVVLRQL�YHUVR�XQR
VWHVVR�FDOFRODWRUH��VL�LQWURGXFH�LO�FRQFHWWR
GL�SRUW��LQWHVR�FRPH�SXQWR�GL�GHVWLQD]LRQH
GL�XQD�FRQQHVVLRQH�

� 2JQL�SRUW�q�LGHQWLILFDWR�XQLYRFDPHQWH�GD
XQ�XQVLJQHG�LQW�

� 8Q�SURFHVVR�DFFHGH�DG�XQ�SRUW�LQ�PRGR
VLQFURQR�H�EXIIHUL]]DWR�

� /D�FRQQHVVLRQH�8'3�ULFKLHGH�TXLQGL�XQ
LQGLUL]]R�,3�HG�XQ�QXPHUR�GL�SRUW�



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

8'3

� $�SDUWH�OD�VSHFLILFD�GL�XQ�SRUW��8'3�KD
JOL�VWHVVL�YLQFROL�GL�,3�
� VHQ]D�FRQQHVVLRQH�
� LQDIILGDELOH�
� EHVW�HIIRUW�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�GDWDJUDPPD�8'3

 port provenienza UDP  port destinazione UDP

0                                              15  16                                          31

lungh. messaggio UDP         checksum UDP     

 dati

 dati

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

$OFXQL�SRUW�ULVHUYDWL

num. nome descrizione

11 USERS systat utenti attivi

13 DAYTIME daytime ora del giorno

15 netstat stato della rete

17 QUOTE quotd citazione del giorno

20 FTP-DATA ftp-data dati FTP

21 FTP ftp FTP

23 TELNET telnet connessione di terminale

25 SMTP smtp simple mail transport protocol

37 TIME time tempo

42 NAMESERVER name server di nomi dell’host

53 DOMAIN nameserver server di nomi del dominio

79 FINGER finger

80 WEBSERVER web server server web

93 DCP device control protocol

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

6HUYL]LR�DIILGDELOH
GL�WUDVSRUWR�GL�VWUHDP

� 7&3��7UDVPLVVLRQ�&RQWURO�3URWRFRO��,3�
� RULHQWDPHQWR�DOOR�VWUHDP��WUDVPHWWH�VHTXHQ]H
GL�E\WH�

� FRQQHVVLRQH�GL�FLUFXLWR�YLUWXDOH��FKLDPDQWH�H
FKLDPDWR�VWDELOLVFRQR�XQD�FRQQHVVLRQH�IXOO�
GXSOH[�XWLOL]]DQGR�XQ�FLUFXLWR�YLUWXDOH��,Q�FDVR
GL�IDOOLPHQWR��HQWUDPEL�VH�QH�DFFRUJRQR�

� WUDVIHULPHQWR�EXIIHUL]]DWR�
� VWUHDP�QRQ�VWUXWWXUDWR��DG�HV��XQ�UHFRUG�SXz
HVVHUH�IUDPPHQWDWR�VX�SL��SDFFKHWWL�



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

/¶DIILGDELOLWj�GL�7&3�,3

� (¶�XQD�FDUDWWHULVWLFD�LPSUHVFLQGLELOH�
� (¶�EDVDWD�VXO�ULVFRQWUR�SRVLWLYR�GL
ULFH]LRQH��3$5���3RVLWLYH�$FNQRZOHGJH
ZLWK�5HWUDQVPLVVLRQ��

� ,O�GHVWLQDWDULR�LQIRUPD�LO�PLWWHQWH�GHOOD
ULFH]LRQH�GHO�PHVVDJJLR�

� ,O�PLWWHQWH�VH�QRQ�RWWLHQH�ULVFRQWUR�GDO
GHVWLQDWDULR�HQWUR�XQ�FHUWR�WHPSR��WLPH�
RXW���DUJXLVFH�OD�SHUGLWD�GHO�SDFFKHWWR�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

3URWRFROOR�FRQ
ULVFRQWUR�SRVLWLYR�GL�ULFH]LRQH

Eventi nel mittente Eventi nel destinatarioMessaggi sulla rete

Trasmissione pacchetto 1

Ricezione pacchetto 1

Ricezione acknowledge 1

Trasmissione acknowledge 1

Trasmissione pacchetto 2

Ricezione pacchetto 2

Ricezione acknowledge 2

Trasmissione acknowledge 2

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

7UDVPLVVLRQH�FRQ�SHUGLWD
GL�SDFFKHWWR

Eventi nel mittente Eventi nel destinatarioMessaggi sulla rete

Trasmissione pacchetto 1

Mancata ricezione pacchetto 1

Mancata ricezione acknowledge 1

Mancata trasmissione acknowledge 1

Ritrasmissione pacchetto 1

Ricezione pacchetto 1

Ricezione acknowledge 1

Trasmissione acknowledge 1

Il pacchetto 1 va perso

Il time-out scade

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

7UDVPLVVLRQH�FRQWHPSRUDQHD
GL�SL��SDFFKHWWL

Eventi nel mittente Eventi nel destinatarioMessaggi sulla rete

Trasmissione pacchetto 1

Trasmissione pacchetto 2

Trasmissione pacchetto 3

Trasmissione pacchetto 4

Ricezione pacchetto 1

Ricezione pacchetto 2

Ricezione pacchetto 3

Ricezione pacchetto 4

Ricezione ACK 1

Ricezione ACK 2

Ricezione ACK 3

Ricezione ACK 4

Trasmissione ACK 1

Trasmissione ACK 2

Trasmissione ACK 3

Trasmissione ACK 4



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&RQWUROOR�GL�IOXVVR

� 2JQL�ULVFRQWUR�GDO�ULFHYHQWH�LQGLFD
DQFKH�LO�QXPHUR�GL�E\WH�FKH�LO�ULFHYHQWH
q�LQ�JUDGR�GL�DFFHWWDUH�

� ,Q�WDO�PRGR�LO�ULFHYHQWH�SXz�LQGLFDUH�DO
WUDVPLWWHQWH�VH�VL�KD�FRQJHVWLRQH�VXOOD
OLQHD�H�DGGLULWWXUD�DQQXOODUH�OD
WUDVPLVVLRQH�GL�DOWUL�SDFFKHWWL�LQGLFDQGR
GL�HVVHUH�GLVSRVWR�D�ULFHYHUH���E\WH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�GDWDJUDPPD�7&3

� ,O�GDWDJUDPPD�7&3�GHVFULYH�LO�IRUPDWR
GHL�SDFFKHWWL�

� (VVR�SUHYHGH�
� XQD�SDUWH�LQWHVWD]LRQH��GL�OXQJKH]]D�ILVVD
SDUL�D���EORFFKL�GD����ELW�FLDVFXQR��TXLQGL
����ELW��

� XQD�SDUWH�GDWL��GL�OXQJKH]]D�YDULDELOH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�GDWDJUDPPD�7&3

� SRUW�GL�SURYHQLHQ]D��SRUW�GHO�PLWWHQWH�����ELW��
� SRUW�GL�GHVWLQD]LRQH��SRUW�GHO�GHVWLQDWDULR�����ELW��
� QXPHUR�VHTXHQ]LDOH��SRVL]LRQH�GHL�GDWL�QHOOR
VWUHDP�GHO�PLWWHQWH�����ELW��

� QXPHUR�ULVFRQWUR��QXPHUR�GHO�E\WH�FKH�LO
GHVWLQDWDULR�VL�DVSHWWD�GL�ULFHYHUH�VXFFHVVLYDPHQWH�

� KOHQ��OXQJKH]]D�GHO�VHJPHQWR�LQ�PXOWLSOL�GL����ELW
���ELW���(¶�QHFHVVDULR�SHUFKp�LO�FDPSR�RS]LRQL��YHGL
VRWWR��KD�OXQJKH]]D�YDULDELOH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�GDWDJUDPPD�7&3

� ULVHUYDWR��SHU�XVL�IXWXUL����ELW��
� FRGLFH��LQGLFD�OR�VFRSR�HG�LO�FRQWHQXWR�GHO
VHJPHQWR����ELW��
� 85*��LO�FDPSR�SXQWDWRUH�XUJHQWH�q�YDOLGR�
� $&.��LO�FDPSR�ULVFRQWUR�q�YDOLGR�
� 36+��LO�FDPSR�ULFKLHGH�XQ�SXVK�
� 567��HIIHWWXD�LO�UHVHW�GHOOD�FRQQHVVLRQH
� 6<1��VLQFURQL]]D�L�QXPHUL�GL�VHTXHQ]D�
� ),1��LO�PLWWHQWH�KD�UDJJLXQWR�OD�ILQH�GHO�VXR
VWUHDP�



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�GDWDJUDPPD�7&3

� ILQHVWUD��GLPHQVLRQH�GHO�EXIIHU�GHL�GDWL����
ELW��

� FKHFNVXP��FRQWUROOR�����ELW��
� SXQWDWRUH�XUJHQWH��LO�SDFFKHWWR�GHYH�HVVHUH
SURFHVVDWR�FRQ�XUJHQ]D���DG�HV��FRQWLHQH�FWUO�
F�HG�L�SDFFKHWWL�UHVLGXL�QRQ�GHYRQR�HVVHUH�SL�
LQYLDWL�������ELW���6H�LO�FRGLFH�85*� ���
VSHFLILFD�OD�SRVL]LRQH�GHOOD�ILQH�GHL�GDWL
XUJHQWL�QHOOD�ILQHVWUD�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�GDWDJUDPPD�7&3

� RS]LRQL��SHU�LQIRUPD]LRQL�DJJLXQWLYH��FRPH�DG
HV��VWDELOLUH�OD�GLPHQVLRQH�PDVVLPD�GHO
VHJPHQWR���PD[LPXP�VHJPHQW�VL]H�������ELW��

� ULHPSLPHQWR��FRPSOHWD�OH�RS]LRQL�ILQR�D����ELW
���ELW��

HG�LQILQH�«�

� GDWL��L�GDWL�HIIHWWLYDPHQWH�WUDVPHVVL�GDO
PLWWHQWH�DO�GHVWLQDWDULR�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�GDWDJUDPPD�7&3

 port provenienza         port destinazione

0        4               10               15  16                  24                 31

lungh. messaggio UDP         checksum UDP     

 dati

 numero sequenziale

numero di riscontro

hlen  riservato bit codice              finestra              

      cheksum                  puntatore urgente    

                  opzioni (eventuali)          riempimento

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

/D�PDFFKLQD�D�VWDWL�ILQLWL�GHO�7&3

Chiuso

Ascolto

SYN
ricevuto

SYN
inviato

Stabilito

FIN
attesa -1

Attesa
chiusura

Chiusura

FIN
attesa -2

Attesa
temporizz.

Ultimo
ACK

closeopen passivo

close/fin

open attivo/syn

send/syn

syn/syn+ack

reset

syn/syn+ack

qualsiasi cosa/reset

inizio

ack syn+ack/ack

fin/ackclose/fin

close/fin

fin/ack

ackack

ack

fin/ack

fin-ack/ack

close/
timeout/

reset

timeout
dopo due cicli di
vita del segmento



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QWURGX]LRQH�DOOD
SURJUDPPD]LRQH�GL�UHWH

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

$SSOLFD]LRQL�GLVWULEXLWH

� $SSOLFD]LRQH��XQ�LQVLHPH�GL�SURJUDPPL
FRRUGLQDWL�SHU�VYROJHUH�XQD�GDWD
IXQ]LRQH�

� 8Q¶DSSOLFD]LRQH�q�GLVWULEXLWD�VH�SUHYHGH
SL��SURJUDPPL�HVHJXLWL��R�SURFHVVL��VX
GLIIHUHQWL�FDOFRODWRUL�FRQQHVVL�WUDPLWH
XQD�UHWH�
(V��:HE�%URZVHU��1HWVFDSH��,(��2SHUD�«��H
:HE�6HUYHU��VHUYHU�KWWS�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

3URWRFROOR�DSSOLFDWLYR

� /H�UHJROH�SHU�OD�FRPXQLFD]LRQH�LQ�XQD�DSSOL�
FD]LRQH�GLVWULEXLWD�VRQR�GHWWH�SURWRFROOR
DSSOLFDWLYR�
(V��LO�SURWRFROOR�DSSOLFDWLYR�GHOOD�QDYLJD]LRQH�:HE
q�GHWWR�+\SHU7H[W�7UDQVIHU�3URWRFRO���KWWS�

� ,O�SURWRFROOR�DSSOLFDWLYR�GHYH�HVVHUH�GHILQLWR
RSSRUWXQDPHQWH�H�FRPXQH�D�WXWWL�L
SURJUDPPL�GHOO¶DSSOLFD]LRQH�
(V��RJQL�PHVVDJJLR�VFDPELDWR�q�WHUPLQDWR�GDOOD
VWULQJD�³?��?��?�´�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QWHUIDFFH�H�SURWRFROOL

� ,�SURJUDPPL�DSSOLFDWLYL�XWLOL]]DQR�RSSRUWX�
QH�LQWHUIDFFH��$3,���DSSOLFDWLRQ�SURJUDP
LQWHUIDFH���IRUQLWH�GDO�VLVWHPD�RSHUDWLYR�H
GDO�VRIWZDUH�GL�UHWH��SHU�FRPXQLFDUH�
� OH�$3,�IRUQLVFRQR�LO�FDQDOH��R�VXSSRUWR��GL
FRPXQLFD]LRQH�

� LO�SURWRFROOR�DSSOLFDWLYR�UDSSUHVHQWD�OH�UHJROH
GL�FRPXQLFD]LRQH��H�FRQVLGHUD�LO�FRQWHQXWR
GHOOD�FRPXQLFD]LRQH�



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QWHUIDFFH�H�SURWRFROOL

Programma
applicativo P

Sist. op. e
sw di rete

Chiamate al s.o. e a API

Programma
applicativo Q

Sist. op. e
sw di rete

Chiamate al s.o. e a API

Protocollo applicativo

Rete

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

/¶LQWHUIDFFLD�GL�VRFNHW

� /¶$3,�VWDQGDUG�SHU�7&3�,3��LO�SURWRFROOR
GL�LQWHUQHW��VL�FKLDPD�³LQWHUIDFFLD�GL
VRFNHW´�HG�q�VWDWD�GHILQLWD�D�%HUNOH\�DJOL
DOERUL�GL�LQWHUQHW��FLUFD�������

� 6RFNHW�IXQ]LRQD�DQFKH�SHU�DOWUL�SURWRFROOL
GLIIHUHQWL�GD�7&3�,3�

� /¶LQWHUIDFFLD�GL�VRFNHW�q�LQ�OLQJXDJJLR�&
HG�q�SHU�FDOFRODWRUL�8QL[��SHU�FDOFRODWRUL
:LQGRZV�VL�XWLOL]]D�:LQ6RFNHW�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

/¶LQWHUIDFFLD�GL�VRFNHW

� ,O�VRFNHW�q�LO�GHVFULWWRUH�GL�XQD
FRQQHVVLRQH�

� 7&3�,3�JDUDQWLVFH�O¶LQWHURSHUDELOLWj�WUD
FDOFRODWRUL�DQFKH�VH�HTXLSDJJLDWL�FRQ
VLVWHPL�RSHUDWLYL�GLIIHUHQWL�

� &DOFRODWRUL�8QL[�H�FDOFRODWRUL�:LQGRZV
SRVVRQR�FRPXQLFDUH�XWLOL]]DQGR�
ULVSHWWLYDPHQWH��OH�LQWHUIDFFH�6RFNHW�H
:LQ6RFNHW�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

&RQQHVVLRQH�WUD�FDOFRODWRUL
8QL[�H�:LQGRZV

Programma C

API di Unix + socket

Unix e TCP/IP

Programma C

API di Win + Winsocket

Windows e TCP/IP

Canale di comunicazione



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�PRGHOOR�&OLHQW�6HUYHU

� ,O�VRIWZDUH�GL�UHWH�7&3�,3�FRQVHQWH�OD
FRPXQLFD]LRQH�WUD�FDOFRODWRUL�LQ�PRGDOLWj
SHHU�WR�SHHU��SDUL�D�SDUL��SXUFKp
FRQGLYLGDQR�XQ�SURWRFROOR�FRPXQH�

� 6SHVVR�L�SURFHVVL�FKH�FRRSHUDQR�VRQR�GXH�
� FOLHQW��HIIHWWXD�OD�ULFKLHVWD�GL�XQ�VHUYL]LR�DG�XQ
FDOFRODWRUH�FKH�VYROJH�OD�IXQ]LRQH�GL�VHUYHU�

� VHUYHU��VRGGLVID�OD�ULFKLHVWD�GHO�FOLHQW��,O�VHUYHU
YLHQH�SHUWDQWR�DWWLYDWR�SULPD�GHO�FOLHQW�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�PRGHOOR�&�6

� *HQHUDOPHQWH�XQ�SURFHVVR�FRQVHUYD�OR
VWHVVR�UXROR��q�R�VHPSUH�&OLHQW�R�VHPSUH
6HUYHU��

(VHPSLR�
� LO�:HE�FOLHQW��1HWVFDSH��,(��2SHUD�«���ULFKLHGH
XQD�GDWD�SDJLQD�DG�XQ�:HE�VHUYHU�

� LO�:HE�VHUYHU�ULQWUDFFLD�OD�SDJLQD�VSHFLILFDWD�H�OD
IRUQLVFH�D�FKL�QH�DEELD�IDWWR�ULFKLHVWD��FOLHQW��

� FOLHQW�H�VHUYHU�XWLOL]]DQR�XQ�SURWRFROOR�FRPXQH
�QHO�FDVR��KWWS��

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QGLUL]]DPHQWR

� 6LDQR�3�H�4�L�GXH�SURFHVVL�FKH�GHYRQR
FRPXQLFDUH��4��FOLHQW��GHYH�ULFKLHGHUH
XQ�VHUYL]LR�D�3��VHUYHU��

� (¶�QHFHVVDULR�FKH�4�VDSSLD�FRPH
UDJJLXQJHUH�3��SHU�LQYLDUJOL�OD�ULFKLHVWD�
H�FKH�SRL�3�VDSSLD�FRPH�UDJJLXQJHUH�4
�SHU�UHVWLWXLUH�TXDQWR�ULFKLHVWR�R�VHJQD�
ODUH�LO�FRPSOHWDPHQWR�GHOO¶RSHUD]LRQH
ULFKLHVWD�GDOOR�VWHVVR�4��

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QGLUL]]DPHQWR

� 4�LQGLUL]]D�3�VSHFLILFDQGR�LO�FDOFRODWRUH
VXO�TXDOH�3�q�LQ�HVHFX]LRQH�HG�LO�QXPHUR
GL�SRUW��FKH�LGHQWLILFD�LO�SURFHVVR�3�VXO
VXR�FDOFRODWRUH�

� ,O�FDOFRODWRUH�q�VSHFLILFDWR�WUDPLWH�O¶LQGL�
UL]]R�,3��,QWHUQHW�3URWRFRO��
� O¶LQGLUL]]R�,3�q�FRPSRVWR�GD���E\WH��TXLQGL
���ELW��

� XQ�HVHPSLR�GL�LQGLUL]]R�,3�q�������������



��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QGLUL]]DPHQWR

� ,O�SRUW�
� LGHQWLILFD�XQ�SURFHVVR�QHOO¶DPELWR�GHO�FDOFRODWRUH
DL�ILQL�GHOOD�FRPXQLFD]LRQH�

� JHQHUDOPHQWH�QRQ�FRLQFLGH�FRQ�LO�3,'�GHO
SURFHVVR��FKH�q�DVVHJQDWR�GDO�VLVWHPD�RSHUDWLYR
DG�RJQL�SURFHVVR��4�QRQ�DYUHEEH�PRGR�GL
FRQRVFHUOR�H�TXLQGL�QRQ�SRWUHEEH�LQGLUL]]DUH�3��

� DOFXQL�SRUW��FRPSUHVL�WUD���H�������VRQR
DVVHJQDWL�D�VHUYL]L�VWDQGDUG�H�QRQ�SRVVRQR
HVVHUH�XWLOL]]DWL�SHU�VYLOXSSDUH�SURSUL�VHUYHU�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,QGLUL]]DPHQWR

� /¶LQGLUL]]DPHQWR�FRPSOHWR�q�TXLQGL
VSHFLILFDWR�IRUQHQGR�O¶LQGLUL]]R�,3�GHOOD
PDFFKLQD�HG�LO�SRUW�
(V�������������������!�VLJQLILFD�

� SRUW�����GL�VROLWR�q�LO�SRUW�GHO�:HE�VHUYHU�
� GHOOD�PDFFKLQD�������������

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�PRGHOOR�GL�FRPXQLFD]LRQH
H�OD�FRQQHVVLRQH

� /D�FRPXQLFD]LRQH�7&3�q�FRQQHFWLRQ�
RULHQWHG��RULHQWDWD�DOOD�FRQQHVVLRQH���OD
SULPD�FRVD�GD�IDUH�q�VWDELOLUH�XQD
FRQQHVVLRQH��VHJXLUDQQR�SRL�OR�VFDPELR
GHL�GDWL�

� (¶�QHFHVVDULR�FKH�3��VHUYHU��ULPDQJD�LQ
DWWHVD�GL�XQD�ULFKLHVWD�GL�FRQQHVVLRQH
GD�4��FOLHQW���9LHQH�SRL�VWDELOLWD�OD
FRQQHVVLRQH�

��0D\��� )RQGDPHQWL�GL�,QIRUPDWLFD�,,���3URJUDPPD]LRQH�GL�5HWH ��

,O�PRGHOOR�GL�FRPXQLFD]LRQH
H�OD�FRQQHVVLRQH

� 6HTXHQ]D�SHU�OD�FRQQHVVLRQH�
� 3�H�4�VL�LGHQWLILFDQR�FRPH�SXQWL�WHUPLQDOL�GHOOD
FRQQHVVLRQH�

� RJQL�SXQWR�WHUPLQDOH�q�LGHQWLILFDWR�GDOOD
FRSSLD��LQGLUL]]R�,3��QXPHUR�GL�SRUW!�

� RJQL�FRQQHVVLRQH�q�TXLQGL�LGHQWLILFDWD�GD��
QXPHUL���LQGLUL]]R�,3�GL�3��QXPHUR�GL�SRUW�GL
3!���LQGLUL]]R�,3�GL�4��QXPHUR�GL�SRUW�GL�4!�

� GRSR�OD�FRQQHVVLRQH��LO�FDQDOH�q�ELGLUH]LRQDOH�
DIILGDELOH�H�RULHQWDWR�DOOR�VWUHDP�




