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ULFRQRVFLPHQWR�ELRPHWULFR��
JXLGD�DXWRQRPD��UHDOWj�
YLUWXDOH�HG�DXPHQWDWD
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3URJHWWR�H�VYLOXSSR�VRIWZDUH�SHU�
VWUXPHQWL�GL�FDOFROR�GLVWULEXLWR�ILQDOL]]DWL�
DOOD�UDFFROWD�GDWL�GD�UHWL�GL�VHQVRUL�H�
O¶DQDOLVL�GL�%LJ'DWD�SHU�LO�VXSSRUWR�DOOH�
GHFLVLRQL�

3URJHWWR�GL�VLVWHPL�EDVDWL�VX�$,�SHU�OD�
YLVLRQH�DUWLILFLDOH��LO�OLQJXDJJLR�QDWXUDOH��OD�
VXSSO\�FKDLQ�H�OD�ORJLVWLFD��O
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$QDOLVL�PDWHPDWLFD�,
*HRPHWULD�H�DOJHEUD�OLQHDUH�&DOFROR�QXPHULFR
)LVLFD�,
)RQGDPHQWL�GL�LQIRUPDWLFD�3URJUDPPD]LRQH
/DERUDWRULR�GL�SURJUDPPD]LRQH
7HRULD�GHL�FLUFXLWL
9HULILFD�LQJOHVH��%����%��

,QVHJQDPHQWL�GHO�&G/��2IIHUWD���������3ULPR�DQQR

6HFRQGR�DQQR

7HU]R�DQQR
%DVL�GL�GDWL�,QJHJQHULD�GHO�VRIWZDUH
(OHWWURQLFD�GLJLWDOH
0HWRGL�PDWHPDWLFL
6WDWLVWLFD
0DWHPDWLFD�GLVFUHWD�H�FRGLFL
,QIRUPDWLFD�WHRULFD
,QIRUPDWLFD�LQGXVWULDOH
,QWHOOLJHQ]D�DUWLILFLDOH
3URJHWWD]LRQH�H�SURGX]LRQH�PXOWLPHGLDOH
6LVWHPL�GLVWULEXLWL
7LURFLQLR
/DERUDWRULR�GL�LQIRUPDWLFD
��HVDPL�D�VFHOWD�OLEHUD
7HVL

6FHOWH�OLEHUH�H�YLQFRODWH�YHQJRQR�LQGLYLGXDWH�
DWWUDYHUVR�OD�SUHVHQWD]LRQH�GL�XQ�SLDQR�GL�VWXGL

6OLGH�VFDULFDELOL��KWWSV���X�QX�5W1HG
0DWHULH�GL�EDVH�

0DWHULH�FDUDWWHUL]]DQWL

0DWHULH�DIILQL

$QDOLVL�PDWHPDWLFD�,,�H�SUREDELOLWj
)LVLFD�,,
5LFHUFD�2SHUDWLYD
&DOFRODWRUL�HOHWWURQLFL�6LVWHPL�RSHUDWLYL
$OJRULWPL�H�VWUXWWXUH�GDWL
/DERUDWRULR�GL�DOJRULWPL
)RQGDPHQWL�GL�VHJQDOL�H�WUDVPLVVLRQH
)RQGDPHQWL�GL�UHWL�GL�WHOHFRPXQLFD]LRQH
)RQGDPHQWL�GL�DXWRPDWLFD
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���L�QRVWUL�ODXUHDWL
�$G�XQ�DQQR�GDOOD�ODXUHD

��,VFULWWL�FRUVR�PDJLVWUDOH��������
��/DYRUD�HG�q�LVFULWWR�DOOD�PDJLVWUDOH�������
��7DVVR�GLVRFFXSD]LRQH������
��7HPSR�LQGHWHUPLQDWR��������
��*XDGDJQR�PHQVLOH�PHGLR��;�(XUR�
��(IILFDFLD�GHOOD�ODXUHD��PROWR��������DEEDVWDQ]D�������

/DXUHDWL�0DJLVWUDOL�DG�XQ�DQQR�GDOOD�ODXUHD
��7DVVR�GLVRFFXSD]LRQH����
��7HPSR�PHGLR�GD�ODXUHD�DO�UHSHULPHQWR�GHO�SULPR�ODYRUR��PHVL��������
��7HPSR�LQGHWHUPLQDWR��������
��*XDGDJQR�PHQVLOH�PHGLR�������;���(XUR
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7HVL�PDJLVWUDOH��7HFQLFKH�GL�PDFKLQH�OHDUQLQJ�SHU�
O¶HVWUD]LRQH�GL�DWWULEXWL�GD�LPPDJLQL�GL�
DEELJOLDPHQWR�>����@

7HVL�VYROWD�LQ�FROODERUD]LRQH�FRQ�O¶D]LHQGD�,QWXHQGL

7XWRU�GLGDWWLFR�H�WXWRU�LQIRUPDWLFR

$OFXQL�WHPL�SURJHWWL�VYROWL�GXUDQWH�LO�SHUFRUVR�GL�VWXGL��

Ɣ DUWLILFLDO�LQWHOOLJHQFH
Ɣ TXDQWXP�FRPSXWLQJ
Ɣ YLGHR�JDPH�FRQ�2FXOXV�5LIW�	�H\HWUDFNHU

,QJ��)UDQFHVFD�'HO�/XQJR
6RIWZDUH�GHYHORSHU�#�0�$�,�2�5�



,QJ��)DELR�=DSSDUGLQR�
5	'�&RPSXWHU�9LVLRQ�(QJLQHHU�#�3DUWLXP�LR

7HVL�PDJLVWUDOH��5LFRQRVFLPHQWR�
6HOI�6XSHUYLVHG�GL�$WWLYLWj�GL�*UXSSR�>����@

$UWLFROR�VFLHQWLILFR�H�SUHVHQWD]LRQH�RUDOH�GHO�
ODYRUR�GL�WHVL�#�,&35����

5XROR�ULFRSHUWR��5	'�VXO�ULFRQRVFLPHQWR�GL�
SDUWL�LQGXVWULDOL�D�SDUWLUH�GD�XQD�LPPDJLQH

3UHFHGHQWHPHQWH��,QWHUQVKLS�#�/(21$5'2�
H�0DFKLQH�/HDUQLQJ�(QJLQHHU�#�=(52�����
9DUJURXS�



,QJ��*LXOLD�)RQWDQLQL
0DFKLQH�/HDUQLQJ�(QJLQHHU�#��$3
7HVL�PDJLVWUDOH��3UHGL]LRQH�GL�SRSRODULWj�GL�YLGHR�
VRFLDOL�EDVDWD�VX�FDUDWWHULVWLFKH�YLVXDOL�GL�
FRQWHQXWR�H�VHQWLPHQWR�>����@

$UWLFROR�VFLHQWLILFR�VXOOD�WHVL�#�,&05������

5XROR�DWWXDOH��UHVSRQVDELOH�GHOOR�VYLOXSSR�
0DFKLQH�/HDUQLQJ�GHOOD�SLDWWDIRUPD�$,�LQ�D�%R[���
'RFXPHQW�3URFHVVLQJ�

3UHFHGHQWHPHQWH��&RPSXWHU�9LVLRQ�(QJLQHHU�#�
)DVKZHOO�������������H�'DWD�6FLHQWLVW�#�H%D\�
������������



'HPR�DWWLYLWj�GHL�/DERUDWRUL
6HVVLRQH�LQWHUDWWLYD�GHL�ODERUDWRUL�',1)2��WUD�FXL�TXHOOL�GL�,QJHJQHULD�,QIRUPDWLFD�
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ULFHUFD�GHO�ODERUDWRULR�



$UWLILFLDO�,QWHOOLJHQFH�/DERUDWRU\���$,�/DE

5HVSRQVDELOH�6FLHQWLILFR��3DROR�)UDVFRQL

$IIHUHQWL

6LPRQH�0DULQDL

a��3KG�3RVWGRFV

,QVHJQDPHQWL

7ULHQQDOH

,QWHOOLJHQ]D�$UWLILFLDOH

0DJLVWUDOH

0DFKLQH�/HDUQLQJ
'DWD�0LQLQJ

7HPDWLFKH

0DFKLQH�/HDUQLQJ
'HHS�/HDUQLQJ
'RFXPHQW�$QDO\VLV



$WWLYLWj�GL�5LFHUFD

0DFKLQH�OHDUQLQJ�DQG�SDWWHUQ�UHFRJQLWLRQ�UHVHDUFK�DQG�DSSOLFDWLRQV
0HWKRGRORJLFDO�UHVHDUFK�RQ�GHHS�OHDUQLQJ�IRU�UHODWLRQDO�GDWD��
K\SHUSDUDPHWHU�RSWLPL]DWLRQ�DQG�PHWD�OHDUQLQJ
$SSOLFDWLRQV�WR�ELRORJLFDO�GDWD��PXVLF��PHGLFLQH
5HVHDUFK�DQG�DSSOLFDWLRQV�RI�GHHS�OHDUQLQJ�IRU�LQIRUPDWLRQ�
H[WUDFWLRQ�IURP�LPDJHG�DQG�GLJLWDO�ERUQ�GRFXPHQWV
$XWRPDWLF�JHQHUDWLRQ�RI�DFFHVVLEOH�JUDSKLFV

3URJHWWL

/HDUQLQJ�DJJUHJDWLRQ�IXQFWLRQV
/DUJH�VFDOH�DQDO\VLV�RI�EUDLQ�LPDJHV
$OJRULWKPV�DQG�DUFKLWHFWXUHV�IRU�PXVLF�JHQHUDWLRQ
0DFKLQH�OHDUQLQJ�IRU�PHGLFLQH��FDUGLRORJ\��RQFRORJ\��DQG�RSKWKDOPRORJ\�
,QIRUPDWLRQ�H[WUDFWLRQ�IURP�KLVWRULFDO�GRFXPHQWV��H�J��FHQVXV�GDWD�DQG�
PHGLHYDO�PDQXVFULSWV�
,QIRUPDWLRQ�H[WUDFWLRQ�IURP�LGHQWLW\�GRFXPHQWV
$SSOLFDWLRQV�RI�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�LQ�FROODERUDWLRQ�ZLWK�
FRPSDQLHV�LQ�WKH�XWLOLWLHV�VHFWRU

$UWLILFLDO�,QWHOOLJHQFH�/DERUDWRU\���$,�/DE



&RPSXWDWLRQDO�9LVLRQ�*URXS

5HVSRQVDELOH�6FLHQWLILFR��&DUOR�&RORPER

$IIHUHQWL

��ULFHUFDWRUH�

,QVHJQDPHQWL

0DJLVWUDOH

&RPSXWDWLRQDO�9LVLRQ7HPDWLFKH

&RPSXWHU�9LVLRQ
'HHS�/HDUQLQJ
'LJLWDO�7ZLQV



$WWLYLWj�GL�5LFHUFD

3KRWRUHDOLVWLF��'�&LW\�0RGHOLQJ
+LVWRULFDO�SKRWR�UHVWDXUDWLRQ�DQG��'�PRGHOLQJ
9LVXDO�RGRPHWU\�IRU�DXWRQRPRXV�GULYLQJ�DQG�URERWLFV
0XOWLPHGLD�)RUHQVLFV�

3URJHWWL

)(1&(�0HGL)RU��'$53$�±�86�
75$9,6��&5)�
68212��0,85�
$552:6��(8�
7+(6$8586��5HJLRQH�7RVFDQD�

&RPSXWDWLRQDO�9LVLRQ�*URXS



',6,7�/DE� ',VWULEXWHG�6\VWHPV�DQG�,QWHUQHW�7HFKQRORJLHV
',6WULEXWHG�'DWD�,QWHOOLJHQFH�DQG�7HFKQRORJLHV

5HVSRQVDELOH�6FLHQWLILFR��3DROR�1HVL

$IIHUHQWL
Ɣ 3LHUIUDQFHVFR�%HOOLQL��3$
Ɣ *LDQQL�3DQWDOHR��57'$
Ɣ 6WHIDQR�%LORWWD��SURI��D�FRQWUDWWR�

����'RWWRUDQGL��$VVHJQLVWL��FRQWUDWWLVWL��ULFHUFDWRUL�MXQLRU��

,QVHJQDPHQWL

7ULHQQDOH
Ɣ 6LVWHPL�'LVWULEXLWL

0DJLVWUDOH
Ɣ %LJ�'DWD�$UFKLWHFWXUH�
Ɣ .QRZOHGJH�(QJLQHHULQJ
Ɣ 6HFXULW\�DQG�3ULYDF\

0DVWHU�H�VFXROH�GL�VSHFLDOL]]D]LRQH�
Ɣ %LJ�'DWD�IRU�%XVLQHVV��0$%,'$
Ɣ ,QGXVWULD������3LVD�
Ɣ 1DWLRQDO�6HFXULW\�DQG�GDWD�LQWHOOLJHQFH

'RWWRUDWL�
Ɣ ,QJHJQHULD�GHOO¶LQIRUPD]LRQH
Ɣ 1D]LRQDOH�RQ�$UWLILFLDO�,QWHOOLJHQFH

7HPDWLFKH
Ɣ %LJ�'DWD�$QDO\WLFV��$,
Ɣ .QRZOHGJH�(QJLQHHULQJ��UHDVRQLQJ
Ɣ 6RIWZDUH�V\VWHPV�6HFXULW\�DQG�3ULYDF\�*'35
Ɣ ,QGXVWU\������VPDUW�FLW\��,27�,2(
Ɣ 3DUDOOHO�DQG�'LVWULEXWHG�6\VWHPV��FORXG
Ɣ 'DWD�ZDUHKRXVH�DQG�GDWD�LQWHOOLJHQFH

+WWSV���ZZZ�GLVLW�RUJ�
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',6,7�/DE� ',VWULEXWHG�6\VWHPV�DQG�,QWHUQHW�7HFKQRORJLHV
',6WULEXWHG�'DWD�,QWHOOLJHQFH�DQG�7HFKQRORJLHV

$WWLYLWj�GL�5LFHUFD
Ɣ $,�IRU�'HFLVLRQ�6XSSRUW�6\VWHPV��&RQWURO�5RRPV
Ɣ ([SODLQDEOH�$,
Ɣ /LIH�/RQJ�OHDUQLQJ�RI�PDFKLQHV
Ɣ ([SORLWLQJ�&RPSOH[�+HWHURJHQHRXV�GDWD�VRXUFHV
Ɣ 9LUWXDO�$VVLVWDQWV��6\VWHP���V\VWHP��

6SLQ�RII
6QDS��V�U�O����$,�IRU�,QGXVWU\�DQG�SXEOLF�DGPLQLVWUDWLRQ

���3URJHWWL�LQ�FRUVR�

Ɣ 6LL�0RELOLW\��0,85��QDWLRQDO�PRELOLW\�DQG�WUDQVSRUW
Ɣ +HULW�'DWD��(&�,QWHUUHJ��ELJ�GDWD�PDQDJHPHQW�IRU�

WRXULVP�DQG�SHRSOH�IORZV
Ɣ $03(5(��LQGXVWU\�����SURGXFWLRQ�SURFHVVHV
Ɣ 6PDUW$PEXODQFH��GDWD�LQWHOOLJHQFH�DQG�QDYLJDWLRQ
Ɣ 8QL�6\VWHPV��VPDUW�FLW\�VROXWLRQV
Ɣ &\SUR��VPDUW�FLW\�VWUDWHJLHV�IRU�&\SUXV
Ɣ 3UHWWR��GDWD�PDQDJHPHQW�RI�HOHFWULF�YHKLFOHV�
Ɣ $OPDIOXLGD��'DWD�2SWLPL]DWLRQ�IRU�$XWRFODYHV
Ɣ «�



'DWD�&RPPXQLFDWLRQ�DQG�1HWZRUN�6\VWHPV�/DE

5HVSRQVDELOH�6FLHQWLILFR��5RPDQR�)DQWDFFL

$IIHUHQWL

)UDQFHVFR�&KLWL
'DQLD�0DUDELVVL
7RPPDVR�3HFRUHOOD
/DXUD�3LHUXFFL

���5LFHUFDWRUL�-XQLRU
����6WXGHQWL�'RWWRUDWR�

,QVHJQDPHQWL

7ULHQQDOH
)RQGDPHQWL�GL�5HWL�GL�7HOHFRPXQLFD]LRQL
$UFKLWHWWXUH�H�$SSOLFD]LRQL�,QWHUQHW�

0DJLVWUDOH

7HOHFRPPXQLFDWLRQ�1HWZRUNV
1HWZRUNV�$SSOLFDWLRQV
$UFKLWHFWXUH�DQG�7HFKQRORJLHV�IRU�,QWHOOLJHQW�1HWZRUNV
$UFKLWHFWXUH�DQG�7HFKQRORJLHV�IRU�,R7
,QGXVWULDO�DQG��DQG�0HGLFDO�,R7�$SSOLFDWLRQV
1HWZRUNV�6HFXULW\

7HPDWLFKH
&RPSXWHU�1HWZRUNV
$UWLILFLDO�,QWHOOLJHQFH�LQ�PRGHUQ�QHWZRUNV
0RELOH�(GJH�)RJ�&ORXG�&RPSXWLQJ
*UHHQ���DXWRQRPLF�QHWZRUNV
4XDQWXP�&RPPXQLFDWLRQV
&\EHUVHFXULW\�
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'DWD�&RPPXQLFDWLRQ�DQG�1HWZRUN�6\VWHPV�/DE

$WWLYLWj�GL�5LFHUFD

0DFKLQH�OHDUQLQJ�DQG�DUWLILFLDO�LQWHOOLJHQFH��$,��IRU�ZLUHOHVV�
QHWZRUNV�
:LUHOHVV�FHOOXODU��*�DQG��*�QHWZRUNV�
6RIWZDUH�'HILQHG�QHWZRUNV�
1HZ�JHQHUDWLRQ�QHWZRUNV�
=HUR�WRXFK�DXWRQRPRXV�QHWZRUNV
0RELOH�&RPSXWLQJ�
(GJH�)RJ�&ORXG
,QGXVWULDO�DQG�'LJLWDO�7UDQVLWLRQ�1HWZRUNV
*UHHQ���DXWRQRPLF�QHWZRUNV
4XDQWXP�&RPPXQLFDWLRQV
&\EHUVHFXULW\

3URJHWWL�5HFHQWL

6SHULPHQWD]LRQH�QD]LRQDOH�WHFQRORJLD��*��FLWWj�GL�3UDWR��

3ULVPD���&DVD�GHOOH�7HFQRORJLH�(PHUJHQWL�
���,QGXVWULDO�,QWHUQHW�RI�7KLQJV�
���$UWLILFLDO�,QWHOOLJHQFH�IRU�LQGXVWULDO�����
���1HZ�%URDGEDQG�ZLUHOHVV�&RPPXQLFDWLRQV��*�DQG�EH\RQG��
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*OREDO�2SWLPL]DWLRQ�/DERUDWRU\�³*��3RJJLDOL´

5HVSRQVDELOH�6FLHQWLILFR��)DELR�6FKRHQ

$IIHUHQWL

SURI��3DROD�&DSSDQHUD

SURI��)DELR�7DUGHOOD

a���'RWWRUDQGL�$VVHJQLVWL

,QVHJQDPHQWL

7ULHQQDOH

)RQGDPHQWL�GL�5LFHUFD�2SHUDWLYD

0DJLVWUDOH

&RPELQDWRULDO�2SWLPL]DWLRQ
2SWLPL]DWLRQ�0HWKRGV
2SWLPL]DWLRQ�7HFKQLTXHV�IRU�0DFKLQH�/HDUQLQJ��/0�,�$��
2SWLPL]DWLRQ�RI�&RPSOH[�6\VWHPV��/0�$XWRP�	�(OHWWULFD�
2SWLPL]DWLRQ�	�'DWD�6FLHQFH�IRU�0DQDJHPHQW��/0�*HVWLRQDOH�

7HPDWLFKH
Ɣ $OJRULWPL�GL�2WWLPL]]D]LRQH��GLVFUHWD��FRQWLQXD��JOREDOH�
Ɣ 0DFKLQH�OHDUQLQJ
Ɣ $SSOLFD]LRQL�GHOOD�5LFHUFD�2SHUDWLYD��+HDOWK�FDUH��

/RJLVWLFD��6SRUW�0DQDJHPHQW��3URGX]LRQH��7UDLHWWRULH�
LQWHUSODQHWDULH��SDFNLQJ�6FKHGXOLQJ�)RUHFDVWLQJ�����



*OREDO�2SWLPL]DWLRQ�/DERUDWRU\�³*��3RJJLDOL´

$WWLYLWj�GL�5LFHUFD

2WWLPL]]D]LRQH��5LFHUFD�2SHUDWLYD��0DFKLQH�/HDUQLQJ��
$SSOLFD]LRQL

6SLQ�RII
..7�VUO���RUD�9HUL]RQ�&RQQHFW�
5HVHDUFK���YLGHR�DQDO\WLFV

,QWXHQGL�VUO���GHPDQG�SODQQLQJ��
LQYHQWRU\�RSWLPL]DWLRQ

3URJHWWL�LQ�FRUVR��������

$,06��$UWLILFLDO�,QWHOOLJHQFH�IRU�WKH�0DJDPHQW�
RI�6KLIWV���RWWLPL]]D]LRQH�GHL�WXUQL�GL�ODYRUR�GHO�
SHUVRQDOH�LQ�XQ�DHURSRUWR

0HWRGL�GL�LQWHOOLJHQ]D�DUWLILFLDOH�QHOOD�GLDJQRVL�
SUHFRFH�GL�WXPRUL��

6SDFH�WUDMHFWRULHV *OREDO�2SWLPL]DWLRQ

0DWFKLQJ�SUREOHPV 1HWZRUN�IORZV



0HGLD�,QWHJUDWLRQ�DQG�&RPPXQLFDWLRQ�&HQWHU

5HVSRQVDELOH�6FLHQWLILFR��0DUFR�%HUWLQL

$IIHUHQWL

$QGUHZ�%DJGDQRY
6WHIDQR�%HUUHWWL
$OEHUWR�'HO�%LPER
3LHWUR�3DOD
/RUHQ]R�6HLGHQDUL

���'RWWRUDQGL
���5LFHUFDWRUL�-XQLRU

,QVHJQDPHQWL

7ULHQQDOH

3URJHWWD]LRQH�H�3URGX]LRQH�0XOWLPHGLDOH

0DJLVWUDOH

&RPSXWHU�*UDSKLFV�DQG��'
)XQGDPHQWDOV�RI�0DFKLQH�/HDUQLQJ
+XPDQ�&RPSXWHU�,QWHUDFWLRQ�
,PDJH�DQG�9LGHR�$QDO\VLV
3DUDOOHO�3URJUDPPLQJ�IRU�0DFKLQH�/HDUQLQJ
9LVXDO�0XOWLPHGLD�5HFRJQLWLRQ

7HPDWLFKH

&RPSXWHU�9LVLRQ
0XOWLPHGLD
'HHS�/HDUQLQJ



0HGLD�,QWHJUDWLRQ�DQG�&RPPXQLFDWLRQ�&HQWHU

$WWLYLWj�GL�5LFHUFD

&RQWLQXDO�/HDUQLQJ
'HHS�/HDUQLQJ�IRU��'�IDFH�$QDO\VLV
%HKDYLRU�3UHGLFWLRQ
5HLQIRUFHPHQW�/HDUQLQJ

3URJHWWL

7UDMHFWRU\�)RUHFDVWLQJ�IRU�$XWRQRPRXV�'ULYLQJ���,05$�(XURSH
)XVHODJH�'HIHFW�'HWHFWLRQ���/(21$5'2
7KHUPDO�,PDJH�$QDO\VLV�IRU�$XWRQRPRXV�7UDLQV���5),���/(21$5'2

5HLQKHULW���(8�3URMHFW�RQ�&XOWXUDO�+HULWDJH
$,�0HGLD���(8�([FHOOHQFH�1HWZRUN�

6SLQ�RII

6PDOOSL[HOV�V�U�O����$,�IRU�9LGHR�(QKDQFHPHQW�



7HPDWLFKH

0RGHO�EDVHG�TXDQWLWDWLYH�HYDOXDWLRQ�DQG�YHULILFDWLRQ
6RIWZDUH�DUFKLWHFWXUH�DQG�PHWKRGRORJLHV
0RGHO�'ULYHQ�(QJLQHHULQJ��0'(�

6RIWZDUH�7HFKQRORJLHV�/DE��67/DE�

5HVSRQVDELOH�6FLHQWLILFR��(QULFR�9LFDULR

$IIHUHQWL

/DXUD�&DUQHYDOL
$OHVVDQGUR�)DQWHFKL
,PDG�=D]D

��'RWWRUDQGL�GL�ULFHUFD
��$VVHJQLVWL�GL�ULFHUFD�SRVW�GRF
��%RUVLVWL�GL�ULFHUFD

,QVHJQDPHQWL

7ULHQQDOH

,QJHJQHULD�GHO�6RIWZDUH
,QIRUPDWLFD�,QGXVWULDOH

0DJLVWUDOH

6RIWZDUH�'HSHQGDELOLW\
6RIWZDUH�(QJLQHHULQJ�IRU�(PEHGGHG�6\VWHPV
4XDQWLWDWLYH�(YDOXDWLRQ�RI�6WRFKDVWLF�0RGHOV
6RIWZDUH�$UFKLWHFWXUHV�DQG�0HWKRGRORJLHV



6RIWZDUH�7HFKQRORJLHV�/DE��67/DE�

$WWLYLWj�GL�5LFHUFD

0RGHOV�DQG�VROXWLRQ�WHFKQLTXHV�IRU�WKH�DQDO\VLV�RI�FRPSOH[�V\VWHPV
�VWRFKDVWLF�PRGHOV��SHUIRUPDQFH�DQG�GHSHQGDELOLW\�HYDOXDWLRQ��«�

$GYDQFHG�VRIWZDUH�DUFKLWHFWXUHV�DQG�PHWKRGRORJLHV�IRU�LQIRUPDWLRQ�V\VWHPV
�-DYD�((��&',��80/��6\V0/��FORXG�VHUYLFHV��PLFURVHUYLFH�DUFKLWHFWXUH��«�

&RQQHFWLRQ�RI�DGYDQFHG�FRPSXWLQJ�ZLWK�GHSHQGDEOH�VRIWZDUH�LPSOHPHQWDWLRQ
�DXWRPDWHG�PRGHO�JHQHUDWLRQ�DQG�HYDOXDWLRQ��PRGHO�EDVHG�WHVWLQJ��«�

3URJHWWL�UHFHQWL

48$6$5���48DQWLWDWLYH�$QDO\VLV�IRU�6HUYLFHV�DQG�$VVHWV�5HOLDELOLW\
-$59,6���2SHUDWLRQ�DQG�PDLQWHQDQFH�RI�LQGXVWULDO�V\VWHPV�LQ�,QGXVWU\����
/,1)$���6PDUW�UHSOHQLVKPHQW�RI�GUXJ�VWRFNV�LQ�KRVSLWDO�XQLWV
5$&(���5LFHUFD�VXOO¶$SSURSULDWH]]D�LQ�&DUGLRORJLD�EDVDWD�VXOO¶(YLGHQ]D�GHL�
GDWL
67,1*5$<���6PDUW�VWDWLRQ�IRU�LQWHOOLJHQW�UDLOZD\
*(1,$/(���6FKHGXOLQJ�RI�WKH�RSHUDWLRQV�RI�DQ�HOHFWUR�PHFKDQLF�V\VWHP
,1',*2���'LDJQRVLV�DQG�PRQLWRULQJ�RI�UDLOZD\�V\VWHPV

6SLQ�RII

-DHZD�V�U�O����LQQRYDWLYH�VRIWZDUH�VROXWLRQV



,QVHJQDPHQWL



$1$/,6,�0$7(0$7,&$�,
6FKHGXOLQJ��SULPR�H�VHFRQGR�SHULRGR��SULPR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�D�LQTXDGUDUH�XQ�VLQJROR�
SUREOHPD�GL�FDOFROR�GLIIHUHQ]LDOH��LQWHJUDOH��R�HTXD]LRQH�GLIIHUHQ]LDOH�QHOOD�FODVVH�DSSURSULDWD�H�
TXLQGL�GL�DSSOLFDUH�DG�HVVR�LO�PHWRGR�ULVROXWLYR�SL��DGDWWR��/R�VWXGHQWH�YHUUj�LQROWUH�LQWURGRWWR�DOOH�
SULQFLSDOL�DSSOLFD]LRQL�GHOOH�QR]LRQL�WHRULFKH��FRQFHUQHQWL�VLD�OD�ULVROX]LRQH�GL�SUREOHPL�PDWHPDWLFL��
VLD�OR�VWXGLR�GL�DOFXQL�SUREOHPL�ILVLFL�H�ELRORJLFL��
$O�WHUPLQH�GHO�FRUVR�OR�VWXGHQWH�DYUj�PLJOLRUDWR�

Ɣ &RQRVFHQ]D�H�FDSDFLWj�GL�FRPSUHQVLRQH�
Ɣ &DSDFLWj�DSSOLFDWLYH�
Ɣ $XWRQRPLD�GL�JLXGL]LR�
Ɣ $ELOLWj�QHOOD�FRPXQLFD]LRQH�GHL�ULVXOWDWL�
Ɣ &DSDFLWj�GL�DSSUHQGHUH�



$1$/,6,�0$7(0$7,&$�,,�(�352%$%,/,7¬
6FKHGXOLQJ��SULPR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
/D�SDUWH�GL�$QDOLVL�,,�IRUQLVFH�OH�FRQRVFHQ]H�VXO�FDOFROR�SHU�OH�IXQ]LRQL�GL�SL��YDULDELOL
��&DOFROR�GLIIHUHQ]LDOH�H�DSSOLFD]LRQL�DL�SUREOHPL�GL�JHRPHWULD�H�GL�RWWLPL]]D]LRQH�PXOWLGLPHQVLRQDOL�
��&DOFROR�LQWHJUDOH�H�DSSOLFD]LRQL�DL�SUREOHPL�GHO�FDOFROR�GHOOH�DUHH�H�GHL�YROXPL��������������������������������
���0LVXUD�H�LQWHJUDOH�GL�/HEHVJXH�
�/D�SDUWH�GL�SUREDELOLWj�LQFOXGH�OR�VWXGLR�GL��
� SUREOHPL�GL�FDOFROR�FRPELQDWRULR���
� SUREDELOLWj�HOHPHQWDUH��
� YDULDELOL�DOHDWRULH�GLVFUHWH�H�DVVROXWDPHQWH�FRQWLQXH��

$OOD�ILQH�GHO�FRUVR�JOL�VWXGHQWL�DFTXLVLVFRQR�OD�FDSDFLWj�GL�FRVWUX]LRQH�H�GHOOR�VWXGLR�GL�PRGHOOL�
GHWHUPLQLVWLFL�H�SUREDELOLVWLFL��H�GHOO¶XWLOL]]R�GHL�ULVXOWDWL�SHU�ULVROX]LRQH�GL��SUREOHPL�FRQFUHWL�
�



*(20(75,$�(�$/*(%5$�/,1($5(
6FKHGXOLQJ��SULPR�SHULRGR��SULPR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
4XHOOR�GL�JHRPHWULD�q�XQ�FRUVR�GL�EDVH�H�IRUQLVFH�VWUXPHQWL�PDWHPDWLFL�FKH�YHUUDQQR�XWLOL]]DWL�LQ�
DOWUL�FRUVL��VLD�LQ�DPELWR�PDWHPDWLFR�FKH�QHOOH�DSSOLFD]LRQL�LQIRUPDWLFKH��
,O�SULQFLSDOH�DUJRPHQWR�WUDWWDWR�q�O¶DOJHEUD�OLQHDUH��FLRq�OR�VWXGLR�GL�XQD�FODVVH�GL�LQVLHPL��JOL�VSD]L�
YHWWRULDOL��H�GL�XQD�FODVVH�GL�IXQ]LRQL�DG�HVVL�DVVRFLDWL��OH�IXQ]LRQL�OLQHDUL��
7UDWWDQGRVL�GL�DUJRPHQWL�PROWR�DVWUDWWL��LO�ORUR�VWXGLR�q�SUHFHGXWR�GD�TXHOOR�GHL�YHWWRUL�OLEHUL��GHL�
VLVWHPL�OLQHDUL�H�GHOOD�JHRPHWULD�DQDOLWLFD��FKH�VHUYRQR�D�IRUQLUQH�XQD�YLVLRQH�JHRPHWULFD�
$OOD�ILQH�GHO�FRUVR�JOL�VWXGHQWL�DFTXLVLVFRQR�OD�FDSDFLWj�GL�HIIHWWXDUH�FDOFROL�LQ�FRQWHVWL�PROWR�DVWUDWWL��
JXLGDWL�GD�XQ¶LQWXL]LRQH�JHRPHWULFD�



0(72',�0$7(0$7,&,
6FKHGXOLQJ��SULPR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�D�IRUPXODUH�LQ�IRUPD�
PDWHPDWLFD��H�VX�FXL�GXQTXH�VL�SRVVD�RSHUDUH��
Ɣ OD�GHVFUL]LRQH�GL�IHQRPHQL�GL�QDWXUD�QRQ�GHWHUPLQLVWLFD�H�D�VWXGLDUH�LO�ORUR�DQGDPHQWR�QHO�

WHPSR��SURFHVVL�VWRFDVWLFL��
Ɣ OR�VWXGLR�VLQWHWLFR�GHL�GDWL�UHODWLYL�DG�XQR�R�SL��FDUDWWHUL�GL��XQD�FROOH]LRQH�GL�LQGLYLGXL�

�VWDWLVWLFD�GHVFULWWLYD�
Ɣ OR�VWXGLR�GL�FDUDWWHULVWLFKH�GL�XQD�SRSROD]LRQH�EDVDQGRVL�VXOOD�FRQRVFHQ]D�GL�VROR�XQD�SDUWH�

GL�HVVD��VWDWLVWLFD�LQIHUHQ]LDOH�



&$/&2/2�180(5,&2
6FKHGXOLQJ��VHFRQGR�SHULRGR��SULPR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�OH�FDSDFLWj�QHFHVVDULH�D�ULVROYHUH�SUREOHPL�
GL�QDWXUD�PDWHPDWLFD�VX�XQ�FRPSXWHU��4XLQGL�D�ULVROYHUH�SUREOHPL�GL�$QDOLVL�1XPHULFD�

3DUWHQGR�GD�XQ
DQDOLVL�GHOOH�SUREOHPDWLFKH�FRQQHVVH�FRQ�O
XVR�GHOO
DULWPHWLFD�ILQLWD�GXUDQWH�LO�FRUVR�
VL�VWXGLDQR�VHPSOLFL�PHWRGL�QXPHULFL�SHU�ULVROYHUH�SUREOHPL�GL�DOJHEUD�OLQHDUH��GL�DSSURVVLPD]LRQH�
GL�GHWHUPLQD]LRQH�GHJOL�]HUL�GL�HTXD]LRQL�QRQ�OLQHDUL��3HU�FLDVFXQ�PHWRGR�QXPHULFR�VDUj�GLVFXVVR�LO�
FRUULVSRQGHQWH�DOJRULWPR�LPSOHPHQWDWLYR�

8QD�SDUWH�GHO�FRUVR�SUHYHGH�OR�VWXGLR�GHO�OLQJXDJJLR�SDFFKHWWR�0$7/$%��XQR�GHL�SL��LPSRUWDQWL�
VRIWZDUH�SHU�OD�ULVROX]LRQH�GL�SUREOHPL�PDWHPDWLFL�VX�XQ�FRPSXWHU�



),6,&$�,
6FKHGXOLQJ��SULPR�SHULRGR��SULPR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GL�EDVH�GL�ILVLFD��OLPLWDWDPHQWH�DOOD�PHFFDQLFD�
H�DOOD�WHUPRGLQDPLFD��L�IHQRPHQL�HOHWWURPDJQHWLFL�VDUDQQR�LQYHFH�WUDWWDWL�QHO�FRUVR�GL�)LVLFD�,,���
4XHVWD�SDUWH�GHOOD�ILVLFD�q�TXHOOD�FKH�FL�SHUPHWWH�GL�FRPSUHQGHUH�PROWL�GHL�IHQRPHQL�FKH�
DYYHQJRQR�TXRWLGLDQDPHQWH�DWWRUQR�D�QRL��2OWUH�DOO¶LPSRUWDQ]D�FXOWXUDOH�GL�EDVH�GL�TXHVWL�
DUJRPHQWL��SHU�XQ�DVSLUDQWH�LQJHJQHUH�LQIRUPDWLFR�OR�VWXGLR�GL�TXHVWD�SDUWH�GHOOD�ILVLFD�q�LPSRUWDQWH�
SHUFKp�PRVWUD�FRPH�VLD�SRVVLELOH�FRVWUXLUH�PRGHOOL�PDWHPDWLFL�GHL�IHQRPHQL�FRQFUHWL��GHO�PRQGR�
UHDOH��PRGHOOL�FKH�SRL�SRVVRQR�HVVHUH�XWLOL]]DWL��DSSOLFDQGR�OH�OHJJL�JHQHUDOL�GHOOD�ILVLFD��SHU�IDUH�
SUHYLVLRQL�DIILGDELOL�VXO�PRQGR�FKH�FL�FLUFRQGD��1RQRVWDQWH�QRQ�VLD�SUHYLVWD�XQD�YHUD�H�SURSULD�
DWWLYLWj�GL�ODERUDWRULR��VDUDQQR�DIIURQWDWL�HVHPSL�SUDWLFL�H�DOFXQL�HVHPSL�GL�VROX]LRQH�QXPHULFD��
XWLOL]]DQGR�XQ�FDOFRODWRUH��GL�SUREOHPL�ILVLFL��
$OOD�ILQH�GHO�FRUVR�JOL�VWXGHQWL�DYUDQQR�XQD�EXRQD�SDGURQDQ]D�GHOOH�EDVL�FRQFHWWXDOL�GHOOD�
PHFFDQLFD�H�GHOOD�WHUPRGLQDPLFD�H�DYUDQQR�DFTXLVLWR�OH�FDSDFLWj�QHFHVVDULH�D�ULVROYHUH�SUREOHPL�
FKH�FRLQYROJRQR�LO�PRWR�GHJOL�RJJHWWL��VLD�TXDQGR�O¶HVWHQVLRQH�VSD]LDOH�GL�TXHVWL�RJJHWWL�QRQ�q�
ULOHYDQWH��VLD�TXDQGR�LQYHFH�OR�q��



),6,&$�,,
6FKHGXOLQJ��VHFRQGR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH

2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GL�EDVH�GL�ILVLFD��LQ�SDUWLFRODUH�SHU�TXDQWR�
ULJXDUGD�OR�VWXGLR�GHOO¶HOHWWURPDJQHWLVPR��4XHVWH�FRQRVFHQ]H�VRQR�IRQGDPHQWDOL�SHU�XQ�FRUVR�GL�
ODXUHD�LQ�LQJHJQHULD�LQIRUPDWLFD��LQ�TXDQWR�VX�TXHVWD�GLVFLSOLQD�VL�EDVD�LO�IXQ]LRQDPHQWR�GHL�FLUFXLWL�
HOHWWULFL��JLj�LQFRQWUDWL�QHO�FRUVR�GHO�SULPR�DQQR�GL�VWXGL��

,O�SURJUDPPD�SUHYHGH�OR�VWXGLR�GHL�VHJXHQWL�DUJRPHQWL��OHJJH�GL�&RXORPE��FDPSR�HOHWWULFR�H�
SRWHQ]LDOH�HOHWWURVWDWLFR��WHRUHPD�GL�*DXVV��HOHWWURVWDWLFD�QHL�FRQGXWWRUL��FDSDFLWj�H�FRQGHQVDWRUL��
HQHUJLD�HOHWWURVWDWLFD��GLHOHWWULFL��IRU]D�GL�/RUHQW]��YHWWRUH�LQGX]LRQH�PDJQHWLFD��OHJJH�GL�$PSqUH��
SURSULHWj�PDJQHWLFKH�GHOOD�PDWHULD��FDPSL�GLSHQGHQWL�GDO�WHPSR�H�OHJJH�GL�)DUDGD\��LQGX]LRQH�H�
DXWRLQGX]LRQH��FRUUHQWH�GL�VSRVWDPHQWR��HTXD]LRQL�GL�0D[ZHOO��RQGH�HOHWWURPDJQHWLFKH�



7(25,$�'(,�&,5&8,7,
6FKHGXOLQJ��VHFRQGR�SHULRGR��SULPR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�PHWRGRORJLH�LGRQHH�DOOR�VWXGLR�GHL�FLUFXLWL�HOHWWULFL�HG�
HOHWWURQLFL��SDVVDQGR�DWWUDYHUVR�
��3DQRUDPLFD�VXL�FRPSRQHQWL�HOHWWULFL�FLUFXLWDOL�IRQGDPHQWDOL�GL�WLSR�ELSRODUH�H�PXOWLSRODUH�
��0HWRGL�SHU�O¶DQDOLVL�H�OD�ULVROX]LRQH�GHL�FLUFXLWL�HOHWWULFL�
��5LVSRVWD�D�UHJLPH�H�WUDVIHULPHQWR�GHOOD�SRWHQ]D�H�GHOO¶HQHUJLD�DOO¶LQWHUQR�GHL�FLUFXLWL�
��)XQ]LRQL�GL�UHWH��ULVSRVWD�LQ�IUHTXHQ]D�GHL�FLUFXLWL��ILOWUL�HOHWWURQLFL�
��8WLOL]]R�GHL�VLPXODWRUL�SHU�OR�VWXGLR�GHL�FLUFXLWL�

$O�WHUPLQH�GHO�FRUVR�OR�VWXGHQWH�VDUj�LQ�JUDGR�GL�
LQWHUSUHWDUH�LO�UXROR�H�LO�IXQ]LRQDPHQWR�GL�XQ�FLUFXLWR��
DOOD�OXFH�GHOOD�IXQ]LRQH�GL�UHWH�LQJUHVVR�XVFLWD�DG�
HVVR�DVVRFLDWD��DQFKH�VHUYHQGRVL�GL�VWUXPHQWL�GL�
VLPXOD]LRQH�DO�FRPSXWHU��&$'�FLUFXLWDOH��



)21'$0(17,�',�,1)250$7,&$
6FKHGXOLQJ��SULPR�SHULRGR��SULPR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GL�EDVH�GHO�OLQJXDJJLR�&�H�GHO�VXR�XVR�QHOOD�
SURJHWWD]LRQH�H�UHDOL]]D]LRQH�GL�DOJRULWPL�H�VWUXWWXUH�GDWL�HOHPHQWDUL��6RQR�LQWURGRWWL�LQROWUH�L�
SURFHVVL�GL�FRPSLOD]LRQH��OLQN�H�DVVHPEODJJLR��LO�UDSSRUWR�WUD�OLQJXDJJLR�&�H�VXR�DPELHQWH�GL�
HVHFX]LRQH�HG�L�SULQFLSL�GL�IXQ]LRQDPHQWR�GL�XQ�SURFHVVRUH��*OL�DUJRPHQWL�WUDWWDWL�IRUQLVFRQR�DQFKH�
XQ�PHWRGR�JHQHUDOH�SHU�OR�VWXGLR�GL�XQ�OLQJXDJJLR�GL�SURJUDPPD]LRQH��H�SHU�OD�SURJHWWD]LRQH�
� 5DSSUHVHQWD]LRQH�GHL�GDWL��FRGLILFD�QXPHULFD�GHL�WLSL��FRGLILFD�GL�EDVVR�OLYHOOR�GHOOH�LVWUX]LRQL�LQ�

IRUPD�VLPEROLFD�H�QXPHULFD��DUFKLWHWWXUD�GL�XQ�SURFHVVRUH�5,6&��FRPSLOD]LRQH�H�DVVHPEODJJLR��
� /LQJXDJJLR�&��VLQWDVVL��JUDPPDWLFD��DOEHUR�VLQWDWWLFR��%1)��VHPDQWLFD�GL�XQ�OLQJXDJJLR��WLSL�YDULDELOL�

H�FRVWDQWL��RSHUDWRUL�HG�HVSUHVVLRQL��SXQWDWRUL��DUUD\��LVWUX]LRQL��IXQ]LRQL��GDWL�VWUXWWXUDWL��
� 6WUXWWXUH�GDWL��OLVWH�LQ�IRUPD�VHTXHQ]LDOH��FROOHJDWD�FRQ�DUUD\V�HG�LQGLFL��FROOHJDWD�FRQ�SXQWDWRUL��

LWHUD]LRQH�H�ULFRUVLRQH�
� $OJRULWPL��FRVWR�GL�HVHFX]LRQH�H�FRPSOHVVLWj��DOJRULWPL�GL�ULFHUFD�VHTXHQ]LDOH�H�ELQDULD��$OJRULWPL�GL�

RUGLQDPHQWR�VHOHFWLRQ�VRUW��EXEEOHVRUW��PHUJHVRUW�H�TXLFNVRUW��



352*5$00$=,21(
6FKHGXOLQJ��VHFRQGR�SHULRGR��SULPR�DQQR ����0RGDOLWj�HVDPH��VFULWWR�H�RUDOH�R�HODERUDWR�VRIWZDUH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�DOOR�VYLOXSSR�GL�
SURJUDPPL�VHFRQGR�LO�SDUDGLJPD�GL�SURJUDPPD]LRQH�REMHFW�RULHQWHG��6L�XVD�FRPH�OLQJXDJJLR�GL�
ULIHULPHQWR�LO�&����1HO�FRUVR�VL�VWXGLDQR�GLYHUVL�SULQFLSL�GL�SURJHWWD]LRQH��H�VL�LQWURGXFRQR�EXRQH�
SUDWLFKH�GL�GHVLJQ�FRQ�ULIHULPHQWR�DL�GHVLJQ�SDWWHUQ�GHOO¶LQJHJQHULD�GHO�VRIWZDUH��DSSOLFDELOL�DG�DOWUL�
OLQJXDJJL�GL�SURJUDPPD]LRQH�
,O�FRUVR�SUHYHGH�DWWLYLWj�GL�ODERUDWRULR�HG�HVHUFLWD]LRQL�SHU�LO������SUHFHGXWH�GD�OH]LRQL�VXJOL�
DUJRPHQWL�FKH�VDUDQQR�RJJHWWR�GHOOD�HVHUFLWD]LRQH�
,O�OLQJXDJJLR�&����&ODVVL�H�RJJHWWL��GDWD�DEVWUDFWLRQ��L�PHWRGL�H�RSHUDWRUL��RYHUORDGLQJ��
O¶HUHGLWDULHWj��IXQ]LRQL�YLUWXDOL�H�FODVVL�GL�EDVH�DVWUDWWH��LO�SROLPRUILVPR��SURJUDPPD]LRQH�JHQHULFD�H�
WHPSODWH��OD�JHVWLRQH�GHOOH�HFFH]LRQL�
0HFFDQLVPL�GL�DQDOLVL�H�SURJUDPPD]LRQH�REMHFW�RULHQWHG��LQFDSVXODPHQWR��GHOHJD��LQYHUVLRQH�
GL�UHVSRQVDELOLWj��VRVWLWXLELOLWj��LQYHUVLRQH�GHOOD�GLSHQGHQ]D��VLQJROD�UHVSRQVDELOLWj�
,QWURGX]LRQH�DL�GHVLJQ�SDWWHUQ�H�LGLRPL��5$,,��'HVLJQ�SDWWHUQ�IRQGDPHQWDOL��2EVHUYHU�H�
0RGHO�9LHZ�&RQWUROOHU��)DFWRU\�H�6LQJOHWRQ��$GDSWHU



3URJUDPPD]LRQH

https://docs.google.com/file/d/1HESzIYLUjB1JnviLynT4MGk1HLUjJWGB/preview


&$/&2/$725,�(/(77521,&,
6FKHGXOLQJ��SULPR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
,O�FRUVR�FRVWLWXLVFH�XQ¶LQWURGX]LRQH�DOOD�ORJLFD�GHL�VLVWHPL�GLJLWDOL�H�DOOH�DUFKLWHWWXUH�GHL�
PLFURSURFHVVRUL���9LHQH�SURSRVWR�XQ�DSSURFFLR�SURJHWWXDOH��FKH�FRPSRUWD�OD�VROX]LRQH�GL�SUREOHPL�
GL�FRPSOHVVLWj�YLD�YLD�FUHVFHQWH��D�SDUWLUH�GDOOD�FRVWUX]LRQH�GL�VHPSOLFL�UHWL�ORJLFKH�FRPELQDWRULH�
ILQR�DOOD�UHDOL]]D]LRQH�KDUGZDUH�GHO�FRQWUROOR�GL�XQ¶LVWUX]LRQH�GL�PDFFKLQD�FRPSOHWD�

1HOOD�SULPD�SDUWH�GHO�FRUVR�����RUH�FLUFD��YLHQH�DIIURQWDWD�OD�ORJLFD�GHL�VLVWHPL�GLJLWDOL��FKH�
IRUQLVFH�DOOR�VWXGHQWH�VROLGH�EDVL�SHU�LO�SURJHWWR�GL�PDFFKLQH�VHTXHQ]LDOL�GHGLFDWH��VHFRQGR�OD�
PHWRGRORJLD�SDUWH�RSHUDWLYD�SDUWH�GL�FRQWUROOR��H�SHU�OD�FRPSUHQVLRQH�GHJOL�HOHPHQWL�DUFKLWHWWXUDOL�GL�
EDVH�GL�XQ�PRGHUQR�VLVWHPD�D�PLFURSURFHVVRUH��$/8��UHJLVWUL��PHPRULH��
/D�VHFRQGD�SDUWH�����RUH�FLUFD���ULJXDUGD�OH�DUFKLWHWWXUH�GHL�PLFURSURFHVVRUL��GHOOH�TXDOL�VRQR�
WUDWWDWL�L�SULQFLSDOL�DVSHWWL�KDUGZDUH�H�VRIWZDUH��'RSR�DYHU�DSSURIRQGLWR�VLD�JOL�DVSHWWL�WHRULFL�VLD�
TXHOOL�UHDOL]]DWLYL�FKH�FDUDWWHUL]]DQR�OD�WUDQVL]LRQH�GDOOH�PDFFKLQH�GHGLFDWH�D�TXHOOH�XQLYHUVDOL��
YHQJRQR�SUHVHQWDWH�H�GLVFXVVH�OH�SULQFLSDOL�FDUDWWHULVWLFKH�GHOOH�DUFKLWHWWXUH�5,6&�H�&,6&��LO�
FDOFROR�GHOOH�SUHVWD]LRQL��O¶RUJDQL]]D]LRQH�GHOOD�PHPRULD�H�OD�SURJUDPPD]LRQH�DVVHPEOHU�
�



6,67(0,�23(5$7,9,
6FKHGXOLQJ��VHFRQGR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GL�EDVH�VXO�IXQ]LRQDPHQWR�GL�XQ�PRGHUQR�
VLVWHPD�RSHUDWLYR��,Q�SDUWLFRODUH�YLHQH�YLVWR�FRPH�L�VLVWHPL�RSHUDWLYL�JHVWLVFRQR�
Ɣ ,�2�WUDPLWH�LQWHUUX]LRQL�H�DFFHVVR�GLUHWWR�DOOD�PHPRULD�
Ɣ O¶HVHFX]LRQH�GHL�SURFHVVL�WKUHDG��VFKHGXOLQJ�&38�
Ɣ /D�VLQFURQL]]D]LRQH�GHL�SURFHVVL�WKUHDG��VHPDIRUL��PRQLWRU�
Ɣ /R�VWDOOR�GHL�SURFHVVL
Ɣ /D�PHPRULD��SDJLQD]LRQH��PHPRULD�YLUWXDOH�

8WLOL]]DQGR�LO�OLQJXDJJLR�-DYD�YHQJRQR�LQROWUH�IRUQLWH�OH�EDVL�GHOOD�SURJUDPPD]LRQH�PXOWL�WKUHDG�H�
LQWURGRWWL�L�PHFFDQLVPL�SHU�OD�VLQFURQL]]D]LRQH�GHL�SURFHVVL�WKUHDG��VHPDIRUL��PHWRGL�VLQFURQL]]DWL��



$/*25,70,�(�67587785(�'$7,
6FKHGXOLQJ��VHFRQGR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
,O�FRUVR�IRUQLVFH�OH�FRQRVFHQ]H�VXL�SULQFLSDOL�DOJRULWPL�H�VWUXWWXUH�GDWL�H�VXL�PHWRGL�GL�DQDOLVL�GHJOL�
DOJRULWPL�
��&RPSOHVVLWj�DVLQWRWLFD�GL�DOJRULWPL
��&DOFROR�GHOOD�FRPSOHVVLWj�DVLQWRWLFD�SHU�DOJRULWPL�LWHUDWLYL�H�ULFRUVLYL
��3ULQFLSDOL�VWUXWWXUH�GDWL�H�DOJRULWPL�FRUULVSRQGHQWL��DOEHUL�ELQDUL�GL�ULFHUFD��DOEHUL�URVVR�QHUL��WDEHOOH�
KDVK��JUDIL
��7HFQLFKH�DYDQ]DWH�GL�SURJHWWD]LRQH�HG�DQDOLVL��SURJUDPPD]LRQH�GLQDPLFD��DQDOLVL�DPPRUWL]]DWD

$O�WHUPLQH�GHO�FRUVR�OR�VWXGHQWH�FRQRVFHUj�L�SULQFLSDOL�DOJRULWPL�H�VWUXWWXUH�GDWL�H�VDUj�LQ�JUDGR�GL�
FRPSUHQGHUH�HG�DSSOLFDUH�PHWRGL�SHU�DQDOL]]DUH�LO�WHPSR�GL�HVHFX]LRQH�GHJOL�DOJRULWPL��PRVWUDUH�OD�
ORUR�FRUUHWWH]]D��XWLOL]]DUH�VROX]LRQL�DOJRULWPLFKH�DGHJXDWH�SHU�ULVROYHUH�SUREOHPL�FRQFUHWL�



)21'$0(17,�',�5,&(5&$�23(5$7,9$
6FKHGXOLQJ��SULPR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�D�IRUPXODUH�
PDWHPDWLFDPHQWH�H�ULVROYHUH�FODVVL�GL�SUREOHPL�GHFLVLRQDOL�PHGLDQWH�DOJRULWPL�GL�
RWWLPL]]D]LRQH�
,O�FRUVR�SUHYHGH�OR�VWXGLR�GL�PRGHOOL�H�DOJRULWPL�SHU�SUREOHPL�GL�SURJUDPPD]LRQH�OLQHDUH��GL�
SURJUDPPD]LRQH�OLQHDUH�LQWHUD��GL�RWWLPL]]D]LRQH�VX�JUDIL��SUREOHPL�GL�FDPPLQR�PLQLPR�H�SUREOHPL�
GL�PDVVLPR�IOXVVR���
$O�WHUPLQH�GHO�FRUVR�OR�VWXGHQWH�DYUj�DFTXLVLWR�OD�FDSDFLWj�GL�PRGHOODUH�SUREOHPL�UHDOL�FRPH�
SUREOHPL�GL�SURJUDPPD]LRQH�PDWHPDWLFD�GHILQLWL�GD�YDULDELOL�GL�GHFLVLRQH��YLQFROL�H�IXQ]LRQH�
RELHWWLYR�GD�PLQLPL]]DUH�R�PDVVLPL]]DUH��,QROWUH��DYUj�DFTXLVLWR�OH�FRQRVFHQ]H�SHU�FRPSUHQGHUH�H�
XWLOL]]DUH�DOJRULWPL�GL�SURJUDPPD]LRQH�PDWHPDWLFD�SHU�OD�VROX]LRQH�GL�FODVVL�GLIIHUHQWL�GL�SUREOHPL�GL�
RWWLPL]]D]LRQH�



)21'$0(17,�',�6(*1$/,�(�75$60,66,21(
6FKHGXOLQJ��SULPR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�D�GHVFULYHUH�H�
DQDOL]]DUH�XQ�VHJQDOH��GRYH�SHU�VHJQDOH�VL�LQWHQGH�XQD�TXDOVLDVL�JUDQGH]]D�ILVLFD�YDULDELOH�QHO�
WHPSR�R�QHOOR�VSD]LR�FKH�WUDVSRUWD�XQ
LQIRUPD]LRQH��DG�HVHPSLR��XQ�EUDQR�PXVLFDOH��XQ�YLGHR�
GLJLWDOH��XQD�ULVRQDQ]D�PDJQHWLFD��OD�QRVWUD�YRFH�WUDVPHVVD�GD�XQR�VPDUWSKRQH��«

$O�WHUPLQH�GHO�FRUVR�OR�VWXGHQWH�VDUj�LQ�JUDGR�GL�GHVFULYHUH�XQ�VHJQDOH�QHO�WHPSR�R�QHOOR�VSD]LR��
RSSXUH�WUDPLWH�OD�VXD�UDSSUHVHQWD]LRQH�LQ�IUHTXHQ]D��JUD]LH�DOOD�WUDVIRUPDWD�GL�)RXULHU�
6DUj�LQROWUH�LQ�JUDGR�GL�UDSSUHVHQWDUH�XQ�VHJQDOH�LQ�IRUPDWR�GLJLWDOH�JUD]LH�DOOH�RSHUD]LRQH�GL�
FDPSLRQDPHQWR��TXDQWL]]D]LRQH�H�FRGLILFD�ELQDULD��6DUj�LQILQH�LQ�JUDGR�GL�GHVFULYHUH�LO�
FRPSRUWDPHQWR�GL�XQ�TXDOXQTXH�VLVWHPD�SHU�O¶HODERUD]LRQH�GHO�VHJQDOH��FRPH�XQ�ILOWUR�SDVVD�
EDVVR�



)21'$0(17,�',�5(7,�',�7(/(&2081,&$=,21(
6FKHGXOLQJ��VHFRQGR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GL�EDVH�QHO�VHWWRUH�GHOOH�UHWL�GL�
WHOHFRPXQLFD]LRQL�FRQ�VSHFLILFR�ULIHULPHQWR�DOOH�WHFQRORJLH�,QWHUQHW��UHWL�ZLUHOHVV�H�DOOH�UHWL�GL�
VHQVRUL��,O�FRUVR�VL�SUHILJJH�LQROWUH�GL�VWDELOLUH�XQ�ILOR�FRQGXWWRUH�WUD�DUJRPHQWL�GL�VWXGLR�FODVVLFL�H�
WHPDWLFKH�SL��UHFHQWL�HG�LQQRYDWLYH�FRPH�,QWHUQHW�RI�7KLQJV��6RIWZDUH�'HILQHG�1HWZRUNV�H�
1HWZRUNV�6OLFLQJ�LQ�RWWLFD�GL�UHWL�ZLUHOHVV�GL�TXLQWD�JHQHUD]LRQH���*��

$O�WHUPLQH�GHO�FRUVR�OR�VWXGHQWH�DFTXLVLUj�XQD�FRQRVFHQ]D�DEEDVWDQ]D�DPSLD�VX�WHPDWLFKH�GL�EDVH�
LQHUHQWL�LO�VHWWRUH�GHOOH�UHWL�GL�WHOHFRPXQLFD]LRQL�VLD�LQ�ULIHULPHQWR�D�WHFQRORJLH�FODVVLFKH�VLD�D�TXHOOH�SL��
DWWXDOL�HG�LQQRYDWLYH�LQ�UHOD]LRQH�D�GLIIHUHQWL�FRQWHVWL�DSSOLFDWLYL�



)21'$0(17,�',�$8720$7,&$
6FKHGXOLQJ��VHFRQGR�SHULRGR��VHFRQGR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
/¶DXWRPDWLFD�VL�RFFXSD�GL�VLVWHPL��LQVLHPL�GL�HOHPHQWL�LQWHUFRQQHVVL�H�LQWHUDJHQWL�WUD�ORUR�H�FRQ�
O¶DPELHQWH�HVWHUQR�VHFRQGR�UHFLSURFKH�UHOD]LRQL
2ELHWWLYR�GHO�FRUVR��IRUQLUH�JOL�VWUXPHQWL�QHFHVVDUL�SHU
Ɣ VFULYHUH�PRGHOOL�PDWHPDWLFL�GL�VLVWHPL�GL�LQWHUHVVH�

SHU�O¶LQJHJQHULD�LQIRUPDWLFD
Ɣ DQDOL]]DUH�H�VLPXODUH�FRPH�L�VLVWHPL�HYROYRQR�QHO�

WHPSR�H�FRPH�LQWHUDJLVFRQR�FRQ�O¶DPELHQWH�
HVWHUQR

Ɣ SURJHWWDUH�VLVWHPL�GL�FRQWUROOR�DXWRPDWLFR�LQ�
JUDGR�GL�IDU�Vu�FKH�LO�VLVWHPD�VL�FRPSRUWL�QHO�PRGR�
GHVLGHUDWR�DXWRPDWLFDPHQWH��VHQ]D�O¶LQWHUYHQWR�
GHOO¶XRPR���(VHPSLR��JXLGD�DXWRQRPD��URERW�
DVVHPEODWRUL��SLORWD�DXWRPDWLFR�DHUHL�



67$7,67,&$
6FKHGXOLQJ��SULPR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR
2ELHWWLYR�GHO�&RUVR�q�TXHOOR�GL�IDU�WUDQVLWDUH�GDOOD�FRQRVFHQ]D�IRUPDOH�GHO�&DOFROR�GHOOH�SUREDELOLWj�
DFTXLVLWD�QHO�FRUVR�GL�DQDOLVL�DOO
XVR�GHO�PHGHVLPR��&L�VL�ULIHULVFH�LQ�SDUWLFRODUH�D�VLWXD]LRQL�QHOOH�TXDOL�VL�
KDQQR�GHOOH�RVVHUYD]LRQL���L�PLWLFL�GDWL���UHODWH�DG�DOWUH�FKH�SHUPDQJRQR��QRQ�RVVHUYDELOL�H�VXOOH�TXDOL�q�
FRVu�SRVVLELOH�JLXQJHUH�DG�XQR�VWDWR�GL�LQIRUPD]LRQH�SUREDELOLVWLFR��6L�LQWURGXFH�FRVu�LO�FRQFHWWR�GL�
LQIHUHQ]D�FKH�VL�VRVWDQ]LD�QHOOD�YDOXWD]LRQH�SUREDELOLVWLFD�GHL�SL��XWLOL]]DWL�SDUDPHWUL�GL�SRSROD]LRQH��QHOOD�
YHULILFD�GL�LSRWHVL�VXJOL�VWHVVL��LQ�VHPSOLFL�PRGHOOL�OLQHDUL�H�QRQ�OLQHDUL�FDSDFL�GL�IRUQLUH�ULVSRVWH�D�TXHVWLRQL�
SUHYLVLYH�H�LQWHUSRODWLYH��/H�FRQRVFHQ]H�H�FRPSHWHQ]H�IRUQLWH�GD�
TXHVWR�FRUVR�VRQR�IRQGDPHQWDOL�SHU�O
DSSOLFD]LRQH�GHO�PHWRGR�
VFLHQWLILFR�H�SHUPHWWRQR�OD�WUDVIRUPD]LRQH�
GHL�GDWL�LQ�LQIRUPD]LRQH�H�FRQRVFHQ]D�



%$6,�',�'$7,
6FKHGXOLQJ��SULPR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�WHRULFKH�H�FRPSHWHQ]H�G¶XVR�GHL�
PRGHOOL�H�OLQJXDJJL�SHU�OD�GHILQL]LRQH�HG�LQWHUURJD]LRQH�GL�GDWDEDVH�UHOD]LRQDOL��GHOOH�
PHWRGRORJLH�SHU�LO�ORUR�SURJHWWR�H�O¶DQDOLVL�GL�TXDOLWj��
� ,O�PRGHOOR�UHOD]LRQDOH��VFKHPL��LVWDQ]H�H�YLQFROL
� ,O�OLQJXDJJLR�64/�SHU�OD�FUHD]LRQH�HG�LQWHUURJD]LRQH�GL�

XQ�GDWDEDVH��ODERUDWRULR�FRQ�3RVWJUH64/�
� ,O�OLQJXDJJLR�(QWLW\�5HODWLRQVKLSV�SHU�OD�SURJHWWD]LRQH�

FRQFHWWXDOH�GL�XQ�GDWDEDVH�H�WUDGX]LRQH�QHO�PRGHOOR�
UHOD]LRQDOH��

� 7ULJJHUV�H�WUDQVD]LRQL
� /H�IRUPH�QRUPDOL�SHU�O¶HOLPLQD]LRQH�GL�DQRPDOLH�GL�

LQVHULPHQWR��DJJLRUQDPHQWR�H�FDQFHOOD]LRQH��
� %LJ'DWD�H�GDWDEDVH�1R64/��RULHQWDUVL�QHOOD�VFHOWD�WUD�

'%06�5HODWLRQDO�H�6FKHPDOHVV��



,1*(*1(5,$�'(/�62)7:$5(
6FKHGXOLQJ��SULPR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
,O�FRUVR�LQWURGXFH�SULQFLSL�H�PHWRGL�GL�,QJHJQHULD�GHO�6RIWZDUH�WUDWWDQGR�LO�FDVR�FRQFUHWR�GHOOR�
VYLOXSSR�RULHQWDWR�DJOL�RJJHWWL�EDVDWR�VX��OLQJXDJJLR�-DYD�H�L�VXRL�LGLRPL��DVWUD]LRQL�80/�LQ�
SURVSHWWLYD�FRQFHWWXDOH�H�GL�LPSOHPHQWD]LRQH��SURJHWWD]LRQH�FRQ�'HVLJQ�3DWWHUQV��DQDOLVL�GHL�
UHTXLVLWL�RULHQWDWD�DJOL�RJJHWWL��FLFOR�GL�YLWD�QHL�PRGHOOL�H;WUHPH�3URJUDPPLQJ�H�8QLILHG�3URFHVV�



7(25,$�'(,�&,5&8,7,
6FKHGXOLQJ��VHFRQGR�SHULRGR��SULPR�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�PHWRGRORJLH�LGRQHH�DOOR�VWXGLR�GHL�FLUFXLWL�HOHWWULFL�HG�
HOHWWURQLFL��SDVVDQGR�DWWUDYHUVR�
��3DQRUDPLFD�VXL�FRPSRQHQWL�HOHWWULFL�FLUFXLWDOL�IRQGDPHQWDOL�GL�WLSR�ELSRODUH�H�PXOWLSRODUH�
��0HWRGL�SHU�O¶DQDOLVL�H�OD�ULVROX]LRQH�GHL�FLUFXLWL�HOHWWULFL�
��5LVSRVWD�D�UHJLPH�H�WUDVIHULPHQWR�GHOOD�SRWHQ]D�H�GHOO¶HQHUJLD�DOO¶LQWHUQR�GHL�FLUFXLWL�
��)XQ]LRQL�GL�UHWH��ULVSRVWD�LQ�IUHTXHQ]D�GHL�FLUFXLWL��ILOWUL�HOHWWURQLFL�
��8WLOL]]R�GHL�VLPXODWRUL�SHU�OR�VWXGLR�GHL�FLUFXLWL�

$O�WHUPLQH�GHO�FRUVR�OR�VWXGHQWH�VDUj�LQ�JUDGR�GL�
LQWHUSUHWDUH�LO�UXROR�H�LO�IXQ]LRQDPHQWR�GL�XQ�FLUFXLWR��
DOOD�OXFH�GHOOD�IXQ]LRQH�GL�UHWH�LQJUHVVR�XVFLWD�DG�
HVVR�DVVRFLDWD��DQFKH�VHUYHQGRVL�GL�VWUXPHQWL�GL�
VLPXOD]LRQH�DO�FRPSXWHU��&$'�FLUFXLWDOH��



(/(77521,&$�',*,7$/(
6FKHGXOLQJ��VHFRQGR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR�R�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GL�EDVH�GHOO¶HOHWWURQLFD�DOOD�EDVH�GHL�VLVWHPL�
SURJUDPPDELOL��H�OH�FDSDFLWj�GL�SURJUDPPDUH�VLVWHPL�D�PLFURFRQWUROORUH��
,QL]LDOPHQWH�YLHQH�IRUQLWD�XQD�EDVH�VXL�FLUFXLWL�FKH�SHUPHWWRQR�LO�IXQ]LRQDPHQWR�GHL�GLVSRVLWLYL�
GLJLWDOL��
$�VHJXLUH�VDUDQQR�VWXGLDWH�OH�DUFKLWHWWXUH�GHL�GLVSRVLWLYL�SURJUDPPDELOL�SL��GLIIXVL��L�PLFURFRQWUROORUL�
6X�TXHVWH�EDVL�VDUDQQR�HIIHWWXDWH�HVHUFLWD]LRQL�GL�ODERUDWRULR�WHVH�DG�LQWURGXUUH�JOL�VWXGHQWL�DOOD�
SURJUDPPD]LRQH�GL�GLVSRVLWLYL�HPEHGGHG�

�



(/(77521,&$�*(1(5$/(
6FKHGXOLQJ��SULPR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GL�EDVH�GL�HOHWWURQLFD�H�OD�FDSDFLWj�GL�
SURJHWWDUH�H�UHDOL]]DUH�VHPSOLFL�FLUFXLWL��
*OL�DUJRPHQWL�GHO�FRUVR�VRQR��ILVLFD�GHL�VHPLFRQGXWWRUL��OD�JLXQ]LRQH�SQ��LO�WUDQVLVWRU�D�HIIHWWR�
FDPSR��LO�WUDQVLVWRU�ELSRODUH��DPSOLILFDWRUL�OLQHDUL��ORJLFD�&026��PHPRULH
�



,1)250$7,&$�7(25,&$
6FKHGXOLQJ��VHFRQGR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RS]LRQDOH�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�GHL�FRQFHWWL�H�PRGHOOL�GL�FDOFROR�SL��LPSRUWDQWH�
QHOO
LQIRUPDWLFD�WHRULFD�

Ɣ 7HFQLFKH�GLPRVWUDWLYH��FRVWUXWWLYD��SHU�DVVXUGR��H�LQGXWWLYD�
Ɣ 0RGHOOL�GL�FDOFROR��DXWRPL�GHWHUPLQLVWLFL�H�QRQ�GHWHUPLQLVWLFL�

D�VWDWL�ILQLWL��OLQJXDJJL�UHJRODUL��OLQJXDJJL�OLEHUL�GDO�FRQWHVWR��
DXWRPL�D�SLOD��H�OD�0DFFKLQD�GL�7XULQJ�

Ɣ 7HRULD�GHOOD�FDOFRODELOLWj��OLQJXDJJL�ULFRUVLYL�H�
ULFRUVLYDPHQWH�HQXPHUDELOL��O
HVLVWHQ]D�GL�SUREOHPL�QRQ�
GHFLGLELOL��LO�SUREOHPD�GL�KDOWLQJ�H�OD�VXD�QRQ�FDOFRODELOLWj�

Ɣ 7HRULD�DYDQ]DWD�GHOOD�FRPSOHVVLWj�FRPSXWD]LRQDOH��
FRPSOHVVLWj�DVLQWRWLFD��ULGX]LRQH�SROLQRPLDOH��OH�FODVVL�3��13��
13�KDUG��13�FRPSOHWH��H�OD�FRQJHWWXUD�3 13�
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6FKHGXOLQJ��VHFRQGR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��VFULWWR�H�RUDOH
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�DG�DIIURQWDUH�
FRUUHWWDPHQWH�L�SUREOHPL�UHODWLYL�DOOD�SURJHWWD]LRQH�GL�VLVWHPL�HPEHGGHG��RYYHUR�VLVWHPL�LQ�FXL�LO�
FRPSXWHU�FRQWUROOD�GLUHWWDPHQWH�DSSDUHFFKLDWXUH��LPSLDQWL��SURFHVVL�LQGXVWULDOL��YHLFROL�H�ORUR�
FRPSRQHQWL��VSHVVR�FRQ�YLQFROL�VWULQJHQWL�GL�ULVSRVWD�LQ�WHPSR�UHDOH��GL�DIILGDELOLWj��GLVSRQLELOLWj�H�
VLFXUH]]D�IXQ]LRQDOH��
9HQJRQR�DIIURQWDWH�OH�VSHFLILFLWj�GHOOD�SURJHWWD]LRQH�GL�VLVWHPL�HPEHGGHG�ULVSHWWR�DL�FRPSXWHU�
WUDGL]LRQDOL��JHQHUDO�SXUSRVH��UHODWLYDPHQWH�LQ�SDUWLFRODUH�D�
� SURJHWWD]LRQH�GL�VLVWHPL�LQ�WHPSR�UHDOH
� SURFHVVRUL�XWLOL]]DWL�QHL�VLVWHPL�HPEHGGHG��PLFURFRQWUROORUL��3/&��'63������H�ORUR�

SURJUDPPD]LRQH�KRVW�WDUJHW
� SULQFLSL�GHOOD�GHSHQGDELOLW\��GHOOD�YDOXWD]LRQH�GL�DIILGDELOLWj��GLVSRQLELOLWj�H�VLFXUH]]D�IXQ]LRQDOH�
� RELHWWLYL�GL�TXDOLWj�GHO�VRIWZDUH�H�WHVWLQJ�GHO�VRIWZDUH�
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3ULPR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��3URJHWWR���RUDOH

,O�FRUVR�IRUQLVFH�XQ¶LQWURGX]LRQH�DOO¶,QWHOOLJHQ]D�$UWLILFLDOH�FRQ�XQD�VHOH]LRQH�GL�DUJRPHQWL�FODVVLFL��
IRUQHQGR�VWUXPHQWL�SHU�FRPSUHQGHUH��DQDOL]]DUH�H�DSSOLFDUH�VROX]LRQL�DOJRULWPLFKH�QRQ�HOHPHQWDUL�
D�SUREOHPL�FRPSXWD]LRQDOL�WLSLFDPHQWH�LQWUDWWDELOL��*OL�DUJRPHQWL�LQFOXGRQR�
Ɣ 5LVROX]LRQH�GL�SUREOHPL�FRQ�ULFHUFD��GHILQL]LRQH�H�XVR�GL�HXULVWLFKH
Ɣ 3URJUDPPD]LRQH�D�YLQFROL��ULVROXWRUL�D�GRPLQLR�ILQLWR��OLQJXDJJL�GL�PRGHOOD]LRQH
Ɣ /RJLFD�SURSRVL]LRQDOH�H�FHQQL�DOOD�ORJLFD�GHO�SULPR�RUGLQH
Ɣ 6HPDQWLFD��LQIHUHQ]D�H�DSSUHQGLPHQWR�QHL�PRGHOOL�JUDILFL�SUREDELOLVWLFL
Ɣ $SSUHQGLPHQWR�FRQ�VXSHUYLVLRQH

*OL�VWXGHQWL�FKH�FRPSOHWHUDQQR�LO�FRUVR�FRQ�VXFFHVVR�VDUDQQR�LQ�JUDGR�GL�LPSOHPHQWDUH�OH�WHFQLFKH�
DOJRULWPLFKH�HVSRVWH�H�GL�DSSOLFDUOH�D�VHPSOLFL�SUREOHPL�UHDOLVWLFL��DFTXLVHQGR�LQ�SDUWH�OD�FDSDFLWj�GL�
ULSURGXUUH�PHWRGL�H�ULVXOWDWL�GHVFULWWL�QHOOD�OHWWHUDWXUD�VFLHQWLILFD
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6HFRQGR�SHULRGR��WHU]R�DQQR �������������0RGDOLWj�HVDPH��HVHUFLWD]LRQL��HODERUDWR�VRIWZDUH�H�RUDOH

2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�DOOR�VYLOXSSR�GL�
DSSOLFD]LRQL�PXOWLPHGLDOL�SHU�LO�ZHE��*OL�DUJRPHQWL�WUDWWDWL�LQFOXGRQR�

Ɣ WHFQLFKH�GL�FRPSUHVVLRQH�LPPDJLQL�H�YLGHR
Ɣ OLQJXDJJL�SHU�LO�ZHE��:::�H�+70/���GHVLJQ�UHVSRQVLYR
Ɣ LO�ZHE�GLQDPLFR��SURJUDPPD]LRQH�3+3�H�&06
Ɣ FOLHQW�VLGH��SURJUDPPD]LRQH�MDYDVFULSW�H�OLEUHULH
Ɣ SURJUDPPD]LRQH�VX�GLVSRVLWLYL�PRELOL�FRQ�)UDPHZRUN�-DYDVFULSW
Ɣ ,R7�FRQ�VHQVRUL�H�$UGXLQR

6RQR�SUHYLVWH�HVHUFLWD]LRQL�SUDWLFKH�VX�WXWWL�JOL�DUJRPHQWL�WUDWWDWL�
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1HO�FRUVR�VL�YHGUDQQR�D�VWXGLHUDQQR�H�PHWWHUDQQR�LQ�SUDWLFD�FRQ�HVHUFL]L�HG�HODERUDWR�ILQDOH�
GLYHUVH�WHFQLFKH�GL�VYLOXSSR�ZHE�H�PRELOH�PRGHUQR��ROWUH�FKH�,R7�

https://docs.google.com/file/d/1PxsPqoommseXgCUFUsmrTLXfH2pX1QX1/preview
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6FKHGXOLQJ��VHFRQGR�SHULRGR��WHU]R�DQQR 0RGDOLWj�HVDPH��HODERUDWR
2ELHWWLYR�GHO�FRUVR�q�TXHOOR�GL�IRUQLUH�OH�FRQRVFHQ]H�H�FDSDFLWj�QHFHVVDULH�DOOD�FRPSUHQVLRQH��
SURJHWWD]LRQH�GL�VLVWHPL�GLVWULEXLWL�FRPSOHVVL�DQGDQGR�DG�DSSURIRQGLUH�
Ɣ 0RGHOOL�H�IRUPDWL�GDWL�SHU�OD�GLVWULEX]LRQH��

;0/��-621��*HR-621��
Ɣ 0LGGOHZDUH��UHPRWH�SURFHGXUH�FDOO��UHVW�FDOO��

:HE�VHUYHU��:HE6RFNHW
Ɣ $UFKLWHWWXUH�GLVWULEXLWH��3�3��*5,'��+DGRRS��&8'$
Ɣ 3URJUDPPD]LRQH�SHU�DSSOLFD]LRQL�0RELOH��

DSS�H�PLFURDSS��MDYDVFULSW��+70/�
Ɣ 'DWD�:DUHKRXVH��SURFHVVL�(7/��,27��

GDWD�VWUHDPLQJ
Ɣ 6PDUW�&LW\��2SHQ�'DWD
Ɣ ,QGXVWULD�����,27�,2(

KWWSV���ZZZ�VQDS�FLW\�RUJ�GRZQORDG�YLGHR�VQDS�GHYHORSHUV��PLQV�SURPR�YLGHRB+4�PS��

https://www.snap4city.org/download/video/snap4developers-5mins-promo-video_HQ.mp4



