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/XFUDUHD� GH� ID � vúL� SURSXQH� V � RIHUH� R� VROX LH� GH� HGLWDUH�
YL]XDO �D�PRGHOXOXL�GH�RELHFWH�DFWLYH��(GLWRUXO�DUH�FD�VFRS�
DVLVWDUHD� XWLOL]DWRUXO� vQ� SURFHVXO� GH� PRGHODUH� D� HQWLW LORU�
DFWLYH� úL� SDVLYH� H[LVWHQWH� vQ� DSOLFD LLOH� GLQ� OXPHD� UHDO ��
(IRUWXULOH� SULQFLSDOH� vQ� GH]YROWDUHD� DFHVWXLD� V�DX� D[DW� vQ�
VSHFLDO� SH� J VLUHD� XQHL� PRGDOLW L� FkW� PDL� QDWXUDOH� GH�
UHSUH]HQWDUH�D�DFHVWRU�HQWLW L�FRQIRUP�PRGHOXOXL�RELHFWHORU�
DFWLYH��3UH]HQ D�D�GRX �VWLOXUL�GH�PRGHODUH��DWkW�YL]XDO ��FkW�
úL� WH[WXDO �� RIHU � XWLOL]DWRUXOXL� IOH[LELOLWDWH�� 3H� SDUFXUVXO�
vQWUHJLL� PRGHO UL�� XWLOL]DWRUXO� YD� IL� vQGUXPDW�� SULQ�
LQWHUPHGLXO� WHKQLFLORU� GH� LQWHUDF LXQH� IRORVLWH�� vQVSUH�
S VWUDUHD�FRQVLVWHQ HL�PRGHOXOXL��GDU�úL�D�ILGHOLW LL�DFHVWXLD�
ID �GH�PRGHOXO�WHRUHWLF��5H]XOWDWXO�ILQDO�YD�IL�R�VSHFLILFD LH�
vQ� $20/� �OLPEDMXO� PRGHOXOXL� RELHFWHORU� DFWLYH�� FDUH� YD�
SXWHD�IL�XOWHULRU�H[HFXWDW �FX�DMXWRUXO�XQXL�SURFHV�H[HFXWRU���
&DWHJRULL�úL�GHVFULSWRUL�DL�VXELHFWHORU�
'�����>9LVXDO�3URJUDPPLQJ@�
7HUPHQL�JHQHUDOL�
7HUPHQLL� JHQHUDOL� FDUH� SRW� IL� IRORVL L� VXQW� DOHúL� GLQWUH�
XUP WRULL�� 'RFXPHQWDWLRQ�� 'HVLJQ�� ([SHULPHQWDWLRQ��
6WDQGDUGL]DWLRQ��/DQJXDJHV��7KHRU\��
&XYLQWH�FKHLH�
0RGHODUH��HQWLW L�DFWLYH��HQWLW L�SDVLYH��WHKQLFL�YL]XDOH��
��� ,1752'8&(5(�
,QWHUHVXO� SHQWUX� SURLHFWDUHD� úL� GH]YROWDUHD� GH� DSOLFD LL�
YL]XDOH� LQWHUDFWLYH� D� FUHVFXW� FRQVLGHUDELO� vQ� XOWLPLL� DQL��
0RWLYXO�FDUH�VW �OD�ED]D�DFHVWXL�LQWHUHV�HVWH�SRVLELOLWDWHD�GH�
D� SHUPLWH� DFFHVXO� XQXL� QXP U� PD[LP� GH� SHUVRDQH� OD�
DSOLFD LL� VRIWZDUH��DYkQG�VFRSXUL� IRDUWH�YDULDWH� vQ�FRQWH[WH�
OD�IHO�GH�YDULDWH��
0RGDOLWDWHD� YL]XDO � UHSUH]LQW � XQ� FDQDO� GH� FRPXQLFDUH�
FKHLH� vQ� WHKQLFLOH� GH� LQWHUDF LXQH� XWLOL]DWRU�� vQ� FLXGD�
U VSkQGLULL� SXWHUQLFH� D� WHKQRORJLHL� PXOWLPHGLD�� FDUH�
DGDXJ �� GH� H[HPSOX�� YRFH� VDX� JHVWXUL�� ,QWHUIH HOH�
LQWHUDFWLYH� YL]XDOH� UHSUH]LQW � GH� DVHPHQHD� úL� XQ� GRPHQLX�
GH�DSOLFD LH�SURYRFDWRU�SHQWUX�PHWRGHOH�IRUPDOH��6WUXFWXUD�
ORU� LQWHUQ � GHYLQH� WRW� PDL� FRPSOH[ �� 0RWLYXO� DFHVWHL�
FRPSOH[LW L� HVWH� FUHúWHUHD� FRQWLQX � D� ED]HL� GH� VXSRUW�
SHQWUX�XQ�QXP U� FkW�PDL�YDULDW� GH� WHKQLFL� GH� LQWHUDF LXQH��

XWLOL]DWRUL�� VDUFLQL� VDX� PHGLL� FX� WRW� PDL� PXOWH� GLDORJXUL�
DFWLYH�FRQFRPLWHQW��
'H� IDSW�� ED]D� WXWXURU� DFHVWRU� DERUG UL� VW � vQ� IDSWXO� F �
VLVWHPXO� FDUH� WUHEXLH� FRQVLGHUDW� HVWH� FHO� PDL� FRPSOH[�
SRVLELO��úL�DQXPH��XWLOL]DWRUXO�XPDQ��DO�F UXL�FRPSRUWDPHQW�
QX�SRDWH�IL�DQWLFLSDW�vQ�GHWDOLX��
9L]XDOL]DUHD�UHSUH]LQW �WHKQLFD�GH�D�FUHD�LPDJLQL��GLDJUDPH�
VDX�DQLPD LL�SHQWUX�D�FRPXQLFD�DQXPLWH�PHVDMH��7HKQLFLOH�
GH� LQWHUDF LXQH� YL]XDO � LPSOLF � LQWHUDFWLYLWDWH� SULQ�
PDQLSXODUH� GLUHFW � D� XQRU� HQWLW L� FDUH� DX� R� SUH]HQWDUH�
JUDILF �vQ�LQWHUID D�XWLOL]DWRU��'H�DLFL�VH�DMXQJH�OD�OLPEDMHOH�
GH� SURJUDPDUH� YL]XDO � FDUH� SHUPLW� XQXL� XWLOL]DWRU�
VSHFLILFDUHD� XQXL� SURJUDP� vQ� GRX � VDX� PDL� PXOWH�
GLPHQVLXQL�� 'LIHUHQ D� ID � GH� OLPEDMHOH� QRQ�YL]XDOH� HVWH�
GDW �GH�IDSWXO�F �LQWHUSUHWRDUHOH�FHORU�GLQ�XUP �SURFHVHD] �
SURJUDPHOH�FD�XQ�VWUHDP�XQLGLPHQVLRQDO�GH�FDUDFWHUH��
3UDFWLF�� QR LXQHD� GH� SURJUDPDUH� YL]XDO � LPSOLF �
GH]YROWDUHD� GH� SURJUDPH� SULQ� LQWHUPHGLXO� XQRU� H[SUHVLL�
FRQVWUXLWH� YL]XDO�� ÌQ� JHQHUDO�� XWLOL]DWRUXO� YD� GH]YROWD��
IRORVLQG� DERUGDUHD� YL]XDO �� VHPDQWLFD�� VWUXFWXUD� úL�
IXQF LRQDOLWDWHD�XQXL�SURJUDP��2ULFH�OLPEDM�D�F UXL�HQWLW L�
GH�SURJUDPDUH�DX�R�SUH]HQWDUH�JUDILF �SRDWH�IL�QXPLW�OLPEDM�
GH�SURJUDPDUH�YL]XDO �>�@�
5HVWXO� OXFU ULL�HVWH�RUJDQL]DW� vQ� IHOXO�XUP WRU��6HF LXQHD���
LQWURGXFH� FRQFHSWXO�GH�PRGHO� DO�RELHFWHORU� DFWLYH�FDUH� VW �
OD� ED]D� DFHVWXL� HGLWRU�� ÌQ� VHF LXQHD� �� HVWH� GHVFULV �
PRGDOLWDWHD�GH�UHSUH]HQWDUH�D�HQWLW LORU�DFWLYH�úL�SDVLYH�vQ�
HGLWRU�� 6HF LXQHD� �� GHWDOLD] � PRGXO� GH� UHDOL]DUH� DO�
LQWHUDF LXQLL�PRGHO�XWLOL]DWRU�� ÌQ� VHF LXQHD���VXQW�DQDOL]DWH�
FkWHYD� UH]XOWDWH� H[SHULPHQWDOH�� /D� ILQDO�� VHF LXQHD� ��
SUH]LQW �FRQFOX]LLOH�úL�GH]YROW ULOH�XOWHULRDUH���
��� 02'(/8/�2%,(&7(/25�$&7,9(�
(YROX LD� PRGHOHORU� FRPSXWD LRQDOH� D� WUHFXW� SULQ� GLIHULWH�
HWDSH��3RUQLQG�GH�OD�DERUGDUHD�SURFHGXUDO ��FDUH�XWLOL]HD] �
SURFHGXUL�úL�IXQF LL�vQO Q XLWH�vQ�DOJRULWPL�SHQWUX�UH]ROYDUHD�
XQXL� DQXPLW� WLS� GH� SUREOHP �� WUHFkQG� SULQ� DERUGDUHD�
RELHFWXDO �FDUH�XWLOL]HD] �vQFDSVXODUHD�GDWHORU�úL�FRQFHSWXO�
GH� RELHFW� SHQWUX� D� PRGHOD� FkW� PDL� QDWXUDO� SURFHVH� GLQ�
OXPHD� UHDO �� DMXQJHP� OD� PRGHOXO� RELHFWHORU� DFWLYH� FDUH�
vQFHDUF �V �RIHUH�R�VROX LH�GH�FRPSURPLV�SHQWUX�DSOLFD LL�GH�
WLSXO�VLPXO ULORU�GLQDPLFH�VDX�UHDOLWDWH�YLUWXDO ��GRPHQLL�vQ�
FDUH�SDUDGLJPHOH�DQWHULRU�PHQ LRQDWH�QX�IDF�ID ��
Ä0RGHOXO� RELHFWHORU� DFWLYH� FRQVW � GLQWU�R� VHULH� GH� HQWLW L�
DFWLYH� úL� SDVLYH�� (VWH� XQ� PRGHO� GLQDPLF� FX� R� HYROX LH�



SDUDOHO �� FRQFXUHQW � úL� DGDSWLY � vQ� VSD LXO� YLUWXDO� QDWLY��
)LHFDUH�FRPSRQHQW �DFWLY �DUH�XQ�FRPSRUWDPHQW�SULYDW�FDUH�
HVWH� GHILQLW� SH� ED]D� QR LXQLL� GH� WUDLHFWRULH� vQ� FRQWH[WXO�
VSD LXOXL�úL�WLPSXOXL��(YROX LD�PRGHOXOXL�HVWH�LQIOXHQ DW �GH�
FRPSRUWDPHQWXO� ILHF UHL� FRPSRQHQWH�� UHSUH]HQWkQG� XQ�
UH]XOWDW� DO� LQWHUDF LXQLORU� vQWUH� HQWLW LOH� DFWLYH�� )DFLOLWDWHD�
PDQLSXO ULL� GLUHFWH� D� HQWLW LORU� DFWLYH� QHFHVLW � R� XWLOL]DUH�
FRUHVSXQ] WRDUH�D�WHKQLFLORU�GH�SURJUDPDUH�YL]XDO �úL�DVWIHO�
$20��PRGHOXO�RELHFWHORU�DFWLYH��GHYLQH� VXSRUWXO�GH�ED] �
SHQWUX�DSOLFD LL�SUHFXP�FHOH�PHQ LRQDWH�PDL�VXV�´>�@�
3HUVLVWHQ D� PRGHOXOXL� HVWH� PHQ LQXW � SULQ� LQWHUPHGLXO�
$20/��OLPEDMXO�PRGHOXOXL�RELHFWHORU�DFWLYH��R�VSHFLILFDUH�
GH� QLYHO� vQDOW� FDUH� PHQ LQH� úL� SURSULHW LOH� GLQDPLFH� DOH�
PRGHOXOXL�� ÌQ� DFHVW� IHO�� SUREOHPD�SRUWDELOLW LL� HVWH� UHGXV �
OD� LPSOHPHQWDUHD� PRGXOHORU� GH� LPSRUW� úL� H[SRUW�� FX�
DQDOL]DUHD� �vQ� PRPHQXO� vQF UF ULL�� úL� JHQHUDUHD� ILúLHUHORU�
VXUV � �vQ� PRPHQWXO� VDOY ULL��� 0DL� PXOWH� GHWDOLL� OHJDWH� GH�
SULQFLSLLOH�GH�PRGHODUH��VH�SRW�DIOD�FRQVXOWkQG�>�@��
��� 5(35(=(17$5($�(17,7 ,/25�
$&7,9(�ù,�3$6,9(�
0HWDIRUD� SULQFLSDO � DOHDV � SHQWUX� D� UHSUH]HQWD� PRGHOXO�
WHRUHWLF� $20� vQ� LPSOHPHQWDUH� D� IRVW� RELHFWXO�� $OHJHUHD�
HVWH� MXVWLILFDW � GH� IDSWXO� F � QR LXQHD� HVWH� XQD� IDPLOLDU ��
LQWXLWLY � úL� ODUJ� U VSkQGLW � vQ� PHGLXO� ,7�� 'H� DVHPHQHD��
SDUDGLJPD� RELHFWXDO � VH� PDSHD] � FRUHVSXQ] WRU� SH�
QHFHVLWDWHD� UHSUH]HQW ULORU� FRPSOH[H� DOH� SURFHVHORU� úL�
QR LXQLORU�SUH]HQWH�vQ�PRGHOXO�RELFWHORU�DFWLYH��
ÌQ� JHQHUDO�� RELHFWHOH� GLQ� OXPHD� UHDO � DX� R� VWDUH� �DVSHFWXO�
VWDWLF�� úL� XQ� FRPSRUWDPHQW� �DVSHFWXO� GLQDPLF�� SURSULL��
2ELHFWHOH� VRIWZDUH� vQFHDUF � V � PRGHOH]H� RELHFWHOH� GLQ�
OXPHD�UHDO �SULQ�SULVPD�VWUXFWXULL�ORU��GDU�úL�D�LQIRUPD LLORU�
SULYLQG� XWLOLWDWHD� úL� IXQF LRQDOLWDWHD� ORU�� ÌQ� DFHODúL� WLPS��
RELHFWXO� SRDWH� IL� Y ]XW� FD� XQ� FRQFHSW� GH� FRPXQLFDUH��
QHFHVDU�VSHFLILF ULL�XQHL�LQWHUDF LXQL�RSWLPH�vQWUH�XWLOL]DWRU�
úL� DSOLFD LH�� $FHVWHD� DX� IRVW�PRWLYHOH� FDUH� DX� VWDW� OD� ED]D�
XWLOL] ULL� RELHFWXOXL� FD� DEVWUDFWL]DUH� SULQFLSDO � vQ�
SURLHFWDUHD�LQWHUIH HL�XWLOL]DWRU��2ELHFWXO�YD�IL�XWLOL]DW�DWkW�vQ�
PRGHODUHD� HQWLW LORU� $20�� FkW� úL� D� WXWXURU� LQIRUPD LLORU�
DGLDFHQWH�QHFHVDUH�SURFHVXOXL�GH�HGLWDUH��
ÌQ� FD]XO� QRVWUX�� XQ� RELHFW� HVWH� GHVFULV� GH� XUP WRDUHOH�
FRQFHSWH��

•� 3URSULHW L�±�PRGHOHD] �VWDUHD�VWDWLF �D�RELHFWXOXL��
(OH�FRQ LQ�DWkW�SUH]HQWDUHD�YL]XDO ��FkW�úL�vQVXúLULOH�
QRQ�YL]XDOH�

•� 2SHUD LL� ±� GHILQHVF� IXQF LRQDOLWDWHD� RELHFWXOXL��2�
RSHUD LH� UHSUH]LQW � XQ� VHW� ELQH� GHILQLW� GH� DF LXQL�
FDUH� WUHEXLHVF� H[SXVH� XWLOL]DWRUXOXL�� DVWIHO� vQFkW�
DFHVWD� V � SRDWH� RSHUD� DVXSUD� ORU�� ([SXQHUHD�
RSHUD LLORU� VSHFLILFH� ILHF UXL� RELHFW� VH� IDFH� SULQ�
LQWHUPHGLXO�WHKQLFLORU�GH�LQWHUDF LXQH��

•� 5HOD LL� ±� PRGHOHD] � DSDUWHQHQ D� RELHFWHORU� OD�
VLVWHP�� (YROX LD� ILQDO � D� PRGHOXOXL� HVWH�

GHWHUPLQDW � vQ�PDUH�P VXU �GH�WUDLHFWRULD�JOREDO �
D�FRPSRQHQWHORU�úL�D�LQWHUDF LXQLORU�GLQWUH�DFHVWHD��
'H� DFHHD�� vQ HOHJHUHD� úL� UHSUH]HQWDUHD� FRUHFW � D�
UHOD LLORU� GLQWUH� FRPSRQHQWH� HVWH� HVHQ LDO �� ÌQ�
SULQFLSLX�H[LVW �WUHL�WLSXUL�GH�UHOD LL�GHWHUPLQDWH�GH�
FRQWH[WHOH� vQ� FDUH� HYROXHD] � RELHFWHOH� GLQ�$20��
�L�� UHOD LL� GH�FRQVWUkQJHUH�� �LL�� UHOD LL� GH�DJUHJDUH��
�LLL��UHOD LL�GH�DSDUWHQHQ �OD�PXO LPL��

)LHFDUH� GLQ� HQWLW LOH� SDVLYH� úL� DFWLYH� DOH�XQXL�PRGHO� DX�R�
UHSUH]HQWDUH� VWUXFWXUDW � VXE� IRUP � GH� RELHFW�� ÌQWUHDJD�
VWUXFWXU � D� PRGHOXOXL�� FDUH� UHSUH]LQW � DWkW� VXSRUWXO�
WUDQ]LWRULX��FkW�úL�FHO�SHUVLVWHQW��D�IRVW�SURLHFWDW �DVWIHO�vQFkW�
V � QX� VXIHUH� VFKLPE UL� VHPQLILFDWLYH� vQ� WLPS�� )DFLOLW LOH�
DGL LRQDOH� FDUH� DU� SXWHD� IL� LQWURGXVH�� VH� YRU� SXWHD� PDSD�
FRUHVSXQ] WRU�SH�DFHVW�IXQGDPHQW�VWDELO��
ÌQ� FHOH� FH� XUPHD] � YRP� SUH]HQWD� FkWHYD� H[HPSOH� GH�
PRGHODUH�D�HQWLW LORU�SULQ�SULVPD�FRQFHSWXOXL�GH�RELHFW��
�
OBJECT Agent 

  ATTRIBUTE Name 

  ATTRIBUTE State 

  ATTRIBUTE Parent: Agent 

  ATTRIBUTE Position: VirtualPosition 

  ATTRIBUTE Attributes: Set of Attribute 

  ATTRIBUTE Behaviour: Behaviour 

  ATTRIBUTE Default_visibility: {TRUE|FALSE} 

  ATTRIBUTE Presentation: Presentation 

  ATTRIBUTE Visibility_BoundTo: Set of Entity 

  ATTRIBUTE Visibility_BoundFrom: Entity  

END 

�
$úD�GXS �FXP�VH�SRDWH�REVHUYD��XQ�DJHQW�DUH��SULQWUH�DOWH�
SURSULHW L�� XQ�QXPH��R� VWDUH��XQ�S ULQWH��HWF��7RDWH�DFHVWH�
SURSULHW L� VXQW� FRQIRUPH� FX� PRGHOXO� WHRUHWLF� DO� $20��
LPSXQkQG� FKLDU� ILGHOLWDWHD� ID �GH�DFHVWD��'H�H[HPSOX��XQ�
DJHQW� SRDWH� DYHD� QXPDL� XQ� FRPSRUWDPHQW� VDX� QXPDL� R�
SUH]HQWDUH�� OD� XQ� DQXPLW� PRPHQW� GDW�� 'H� DFHHD��
SURSULHWDWHD� %HKDYLRXU� DUH� WLSXO� %HKDYLRXU� úL� QX� 6HW� RI�
%HKDYLRXU��
�
OPERATOR OnEntityProperties(entity: Entity) 

PRE 

  Model.EntitySelected != NULL 

POST 

  VerifyInputEntity 

  Entity.UpdateProperties 

  Model.UpdateState 

END 

�
([HPSOXO� GH� PDL� VXV�� UHSUH]LQW � R� RSHUD LH� FDUH� SRDWH� IL�
H[HFXWDW � DVXSUD� RULF UHL� HQWLW L� SUH]HQWH� vQ� PRGHO��
3UHFRQGL LD� H[HFX LHL� HVWH� FD� vQ�PRGHO� V � ILH� VHOHFWDW � FHO�
SX LQ� R� HQWLWDWH�� 'DF � SUHFRQGL LD� QX� HVWH� vQGHSOLQLW ��
H[HFX LD� RSHUD LHL� HVWH� DQXODW �� 3RVWFRQGL LD� RSHUD LHL�
VSHFLILF � DF LXQLOH� H[HFXWDWH� GXS � WHUPLQDUHD� DFHVWHLD�� ÌQ�
DFHVW� FD]� HVWH� YRUED� GH� YHULILFDUHD� FRQVLVWHQ HL� HQWLW LL��



DSRL� DFWXDOL]DUHD� VW ULL� HQWLW LL� úL� vQ� XOWLPXO� UkQG�
DFWXDOL]DUHD�VW ULL�vQWUHJXOXL�PRGHO��
��� ',$/2*8/�02'(/�87,/,=$725�
���� 0HWRGRORJLD�GH�SURLHFWDUH�
$YkQG�vQ�YHGHUH�F �DYHP�GH�D�IDFH�FX�XQ�VLVWHP�LQWHUDFWLY��
HGLWRUXO� SUH]LQW � GRX � FRPSRQHQWH�SULQFLSDOH�� �L�� LQWHUID D�
JUDILF �� �LL�� SDUWHD� IXQF LRQDO �� &HOH� GRX � FRPSRQHQWH� úL�
UHOD LD�GLQWUH�HOH�SRW�IL�REVHUYDWH�vQ�)LJXUD����
�

�
)LJXUD����0HWRGRORJLD�GH�SURLHFWDUH�

�
&RPSRQHQWD� FRPXQLFD LH� UHSUH]LQW � OLPEDMXO� XWLOL]DW� vQ�
FRPXQLFDUHD� FRQFHSWHORU� GHILQLWH� vQ� PRGHOXO� FRQFHSWXDO��
$FHVW�OLPEDM�VH�FDUDFWHUL]HD] �SULQWU�R�VHPDQWLF ��R�VLQWD[ �
úL�XQ�OH[LF��6HPDQWLFD�GHILQHúWH�LQIRUPD LL�GHVSUH�RELHFWHOH�
úL� RSHUD LLOH� LPSOLFDWH� vQ� FRPXQLFD LD� GLQWUH� XWLOL]DWRU� úL�
DSOLFD LH�� 6LQWD[D� úL� OH[LFXO� GHILQHVF� FRGLILFDUHD�
FRQFHSWHORU� GH� FRPXQLFD LH� WUDQVPLVH�� 3HQWUX� D� SXWHD�
FRQVWUXL�XQ�DVWIHO�GH�OLPEDM�GH�FRPXQLFDUH��D�IRVW�QHYRLH�GH�
UHDOL]DUHD� XQHL� DQDOL]H� DP QXQ LWH� D� DF LXQLORU� SH� FDUH�
HGLWRUXO�WUHEXLH�V �OH�HIHFWXH]H�SHQWUX�D�FUHD�úL�PRGLILFD�XQ�
PRGHO��
6�D� DOHV� DFHDVW � PHWRGRORJLH� GHRDUHFH� SUH]LQW � FkWHYD�
DYDQWDMH�� FXP� DU� IL�� �L�� UHGXFH� QXP UXO� FLFOXULORU� GH�
SURLHFWDUH�� �LL�� SHUPLWH� GH]YROWDUHD� GHWDOLDW � D� LQWHUIH HL��
�LLL��QX�LPSOLF �LPSOHPHQWDUH�LQWHUPHGLDU ��
ÌQ� ILQDO�� WUHEXLH� PHQ LRQDW� IDSWXO� F � SURLHFWDUHD� LQWUHJLL�
LQWHUIH H� JUDILFH� D� IRVW� JkQGLW � VSUH� PHQ LQHUHD� ILGHOLW LL�
ID � GH� PRGHOXO� WHRUHWLF�� SULQ� JKLGDUHD� XWOL]DWRUXOXL� vQ�
FUHDUHD�PRGHOXOXL��I U �D�LQWURGXFH�LQFRQVLVWHQ H��
���� ,PSOHPHQWDUHD�GLDORJXOXL�PRGHO�
XWLOL]DWRU�
7HKQLFLOH�YL]XDOH�XWLOL]DWH�SHQWUX�LPSOHPHQWDUHD�GLDORJXOXL�
PRGHO�XWLOL]DWRU�VH�vPSDUW�vQ�XUPDWRDUHOH�FDWHJRULL��

•� )HUHVWUH� GH� HGLWDUH� FX� DF LXQL� GH� WLS� 2.��
&$1&(/�� $33/<�� +(/3� SHQWUX� HGLWDUHD�
SURSULHW LORU� GLIHULWHORU� HQWLW L� FRPSRQHQWH� DOH�
PRGHOXOXL�

•� 0HQLXUL� PRELOH� GH� WLS� 32383� SHQWUX� DOHJHUHD�
XQHLD� GLQWUH� DF LXQLOH� SRVLELOH� DVXSUD� HQWLW LL�
DFWXDO�VHOHFWDWH�

•� 0HQLX� EDU � SHQWUX� DF LXQL� JHQHUDOH� DVXSUD�
vQWUHJXOXL�PRGHO�

'LQ� SXQFW� GH� YHGHUH� DO� FRQWURDOHORU� IRORVLWH� vQ� VFRSXO�
PDQLSXO ULL�DQXPLWRU�YDORUL��ILH�HOH�QXPHULFH�VDX�VLPEROLFH��
V�DX� XWLOL]DW� QXPDL� FRQWURDOH� X]XDOH�� 0RWLYXO� FDUH� VW � OD�
ED]D�DFHVWHL�DOHJHUL�D�IRVW�SURLHFWDUHD�XQHL�LQWHUIH H�JUDILFH�
FkW�PDL�DSURSLDW �GH�FXQRúWLQ HOH�XQXL�XWLOL]DWRU�RELúQXLW��
,QWHUID D� JUDILF � VH� vPSDUWH� vQ� GRX � S U L�� 3DUWHD� VWkQJ � D�
DFHVWHLD� HVWH� UHSUH]HQWDW � GH� DUERUHOH� GH� LHUDUKLH� DO�
PRGHOXOXL��(QWLW LOH�SUH]HQWH�vQ�HO�SRW�IL�PDQLSXODWH�GLUHFW��
DYkQG� DF LXQL� FRUHVSXQ] WRDUH� DVRFLDWH�� 3DUWHD� GUHSW � D�
LQWHUIH HL�HVWH�UHSUH]HQWDW �GH�IHUHDVWUD�GH�HGLWDUH��
3HQWUX�FD�XWLOL]DWRUXO� V �QX�ILH� OHJDW�GH�XQ�PRG�GH�HGLWDUH�
DQXPH�� DSOLFD LH� RIHU � GRX � SRVLELOLW L� GH� FRQVWUXLUH� úL�
PHQ LQHUH� D� XQXL� PRGHO�� ùL� DQXPH�� HGLWDUHD� YL]XDO �� FDUH�
HVWH�GHVWLQDW �WXWXURU�WLSXULORU�GH�XWLOL]DWRUL��I U �D�IL�QHYRLH�
GH�FXQRúWLQ H�VXSOLPHQWDUH�GH�$20/��FHDODOW �SRVLELOLWDWH�
VH� DGUHVHD] � XWLOL]DWRULORU� FXQRVF WRUL� DL� $20/�� ILLQG�
YRUED� GH� XQ�PRG� WH[WXDO� GH� HGLWDUH�� ÌQ� IXQF LH� GH� PRGXO�
FXUHQW� GH� HGLWDUH�� IHUHDVWUD� GH� HGLWDUH� vúL� VFKLPE �
SURSULHW LOH�� ÌQ� FHOH� FH� XUPHD] �� YRP� SUH]HQWD� FHOH� GRX �
PRGXUL�GH�HGLWDUH��
������ 0RGXO�WH[WXDO�GH�HGLWDUH�

�
)LJXUD����0RGXO�WH[WXDO�GH�HGLWDUH�

$FHVW�PRG� GH� HGLWDUH� HVWH� GHVWLQDW� XWLOL]DWRULORU� FDUH� VXQW�
EXQL� FXQRVF WRUL� DL� $20/�� &UHDUHD� úL� PDQLSXODUHD�
PRGHOXOXL� VH� IDFH� FX� DMXWRUXO� DUERUHOXL� GH� LHUDUKLH� úL� FX�
DMXWRUXO� IHUHVWUHL� GH� HGLWDUH� �)LJXUD� ���� $FWXDOL]DUHD�
LQIRUPD LHL� vQWUH� FHOH� GRX � S U L� QX� VH� IDFH� DXWRPDW��
8WLOL]DWRUXO�HVWH�QHYRLW�V �UHDFWXDOL]H]H�PDQXDO�DUERUHOH�GH�
LHUDUKLH� SULQ� H[HFXWDUHD� DF LXQLL� GH� FRPSLODUH� DVXSUD�
IHUHVWUHL� GH� HGLWDUH� �GLQ� PHQLXO� PRELO� DO� DFHVWHLD� VDX� GLQ�
PHQLXO� EDU � DO� DSOLFD LHL��� ÌQ� FD]XO� LQYHUV�� OD� DFWXDOL]DUHD�
ILúLHUXOXL�� GXS � PRGLILFDUHD� DUERUHOXL� GH� LHUDUKLH�� HVWH�
QHFHVDU � H[HFX LD� XQHL� DF LXQL� GH� DFWXDOL]DUH� DVXSUD�
IHUHVWUHL�GH�HGLWDUH��GLQ�PHQLXO�PRELO�DO�DFHVWHLD���
&X�WRDWH�F �LQWHUDF LXQHD�GLQWUH�FHOH�GRX �S U L�FRPSRQHQWH�
DOH� HFUDQXOXL� DSOLFD LHL� QX� HVWH� UHDOL]DW � DXWRPDW�� VH�



FRQVLGHU � F � DFHVW� PRG� GH� HGLWDUH� VH� DSURSLH� GH� LGHHD�
FRPSLODWRU�VDX�WUDQVODWRU�DO�ILúLHUXOXL�VXSRUW�$20/��
/D�WUHFHUHD�GLQWU�XQ�PRG�GH�HGLWDUH�vQ�FHO ODOW��LQWHUSUHWRUXO�
LQWHUQ�YD�DYHD�JULM ��FD�PRGLILF ULOH�VXUYHQLWH�SH�SDUFXUVXO�
PRGHO ULL� V � ILH� DQDOL]DWH� SHQWUX� D� S VWUD� FRQVLVWHQ D�
JHQHUDO ��
������ 0RGXO�JUDILF�GH�HGLWDUH�

�
)LJXUD����0RGXO�JUDILF�GH�HGLWDUH�

0RGXO� JUDILF� �)LJXUD� ��� HVWH� GHVWLQDW� XWLOL]DWRULORU� FDUH�
SUHIHU � FD� PRGHODUHD� V � VH� IDF � SULQ� PDQLSXODUH� GLUHFW ��
&UHDUHD� HQWLW LORU� GLQ� PRGHO� VH� IDFH� WUHSWDW�� FRQIRUP�
GRULQ HORU� XWLOL]DWRUXOXL�� GDU� LPSOLFLW� UHVSHFWkQG� PRGHOXO�
WHRUHWLF��
$VWIHO��GH�H[HPSOX��GXS �FUHDUHD�XQXL�DJHQW��SDVXO�XUP WRU�
DU� SXWHD� IL� DWDúDUHD� XQXL� FRPSRUWDPHQW� VDX� D� XQHL�
SUH]HQW UL� DFHVWXLD�� 'DF � VH� DOHJH� XQD� GLQ� FHOH� GRX �
RS LXQL�� FHD� VHOHFWDW � YD� IL� LQYDOLGDW � SHQWUX� R� QRX �
VHOHFWDUH�� GHRDUHFH� PRGHOXO� WHRUHWLF� DILUP � FD� XQ� DJHQW�
SRDWH� DYHD� DWDúDW� XQ� VLQJXU� FRPSRUWDPHQW� úL� R� VLQJXU �
SUH]HQWDUH� OD� XQ� PRPHQW� GDW�� 5HVSHFWLYD� RS LXQH� YD�
UHGHYHQL� YDOLG � DXWRPDW� vQ� PRPHQWXO� vQ� FDUH� VH� IDFH�
GHWDúDUHD�HQWLW LL�VHOHFWDWH�GH�DJHQW��8Q�DVWIHO�GH�H[HPSOX�
SRDWH� IL� REVHUYDW� úL� LQ� ILJXUD� DQWHULRDU �� XQGH� vQ� FHQWUXO�
DWHQ LHL� VH� DIO � HQWLW LOH� DWDúDELOH� XQXL� SUH]HQWDWRU�� 7RDWH�
DFHVWHD�YLQ�V �GHPRVWUH]H�PRGXO�vQ�FDUH�DSOLFD LD�JKLGHD] �
XWLOL]DWRUXO�vQ�FRQVWUXF LD�XQXL�PRGHO�FRQVLVWHQW�úL�ILGHO���
(GLWDUHD� SURSULHW LORU� HQWLW LORU� VH� IDFH� FX� DMXWRUXO� XQRU�
IHUHVWUH� GH� SURSULHW L� FX� DF LXQL� GH� WLS� 2.�� &$1&(/��
$33/<�� 2UJDQL]DUHD� DFHVWRU� IHUHVWUH� HVWH� UHDOL]DW � VXE�
IRUP � GH� SDJLQL� GH� SURSULHW L�� FDUH� JUXSHD] � VHULL� GH�
DWULEXWH�DOH�HQWLW LL�vQ�IXQF LH�GH�DQXPLWH�FDUDFWHULVWLFL��
,QWHUDF LXQHD� GLQWUH� DFHVWH� HGLWRDUH� úL� DUERUHOH� GH� LHUDKLH�
HVWH� UHDOL]DW � LPSOLFLW�� $VWIHO�� H[HFX LD� XQHL� DF LXQL� GH� WLS�
2.� VDX� $33/<� VH� YD� UHIOHFWD� DXWRPDW� vQ� FRQILJXUD LD�
PRGHOXOXL�� úL� YD� IL� YL]LELO � LQVWDQWDQHX� úL� vQ� LQWHUID D�
JUDILF ��
3HQWUX� FD� DF LXQLOH� XWLOL]DWRUXOXL� DVXSUD� RELHFWHORU� JUDILFH�
V � VH� UHIOHFWH� úL� vQ� PRGHOXO� SURSULX�]LV� D� IRVW� QHYRLH� GH�
LQWURGXFHUHD� XQHL� LQWHUDF LXQL� vQWUH� FHOH� GRX � FRQFHSWH�

DPLQWLWH��'H�H[HPSOX��DFWXDOL]DUHD�SR]L LHL�XQHL�HQWLW L�HVWH�
UHDOL]DW � LPSOLFLW� GXS � VHOHFWDUHD� DFHVWHLD� �VHOHF LH�
REVHUYDELO � DWkW� SH� RELHFWXO� JUDILF�� FkW� úL� vQ� DUERUHOH� GH�
LHUDUKLH�� úL� PLúFDUHD� HL� SULQ� VSD LXO� IHUHVWUHL� RELHFWHORU�
JUDILFH��
3ULQWUH� DOWH� IDFLOLW L� SUH]HQWH� vQ� DSOLFD LH�� VH� QXP U �� XQ�
HGLWRU�GH�H[SUHVLL�FRPSOH[��FDUH�DMXW �XWLOL]DWRUXO�vQ�FUHDUH�
GH� H[SUHVLL� DWDúDWH� GLIHULWHORU� DWULEXWH� DOH� HQWLW LORU� VDX�
SRVLELOLWDWHD� GH� YL]XDOL]DUH� SHUPDQHQW � D� SR]L LHL�
SUH]HQWDWRULORU�JUDILFL�DWDúD L�HQWLW LORU��
��� 5(=8/7$7(�
7HVWDUHD� HGLWRUXOXL� V�D� UHDOL]DW� vQ� GLIHULWH� HWDSH�� ÌQ� SULPD�
ID] � V�D� vQFHSXW�HGLWDUHD�GH� OD�XQ�PRGHO�QRX��V�DX�FUHDW�R�
VHULH�GH�HQWLW L�úL�V�D�vQFHUFDW�H[HFXWDUHD�WXWXURU�RSHUD LLORU�
SRVLELOH� DVXSUD� DFHVWRUD�� SHQWUX� D� VH� REVHUYD� FRQVHUYDUHD�
FRQVLVWHQ HL�úL�D�ILGHOLW LL�ID �GH�PRGHOXO�WHRUHWLF��
8UP WRDUHD� HWDS � D� vQFHUFDW� VD� VFRDW � vQ� HYLGHQ �
FRPSRUWDPHQWXO� HGLWRUXOXL� ID � GH� PRGHOHOH� SHUVLVWHQWH�
VWRFDWH� SH� VXSRUW� KDUGZDUH��$VWIHO�� V�DX� vQF UFDW� vQ� HGLWRU�
ILúLHUH� VDOYDWH� DQWHULRU� úL� V�D� WHVWDW� FRUHFWLWXGLQHD�
LQWHUSUHW ULL��UHVSHFWLY�UHSUH]HQWDUHD�YL]XDO �D�DFHVWRUD��
7RDWH� WHVWHOH� HIHFWXDWH� DX� VFRV� vQ� HYLGHQ � XQ�
FRPSRUWDPHQW� FRUHVSXQ] WRU� SHU� DQVDPEOX�� DO� HGLWRUXOXL��
,QWHUSUHWDUHD�PRGHOHORU��UHSUH]HQWDUHD�YL]XDO ��WHKQLFLOH�GH�
LQWHUDF LXQH��WRDWH�DX�UHDF LRQDW�vQ�PRGXO�DúWHSWDW��&X�WRDWH�
DFHVWHD�� V�DX� REVHUYDW� úL� FkWHYD� OLSVXUL� DWkW� OD� FDSLWROXO�
WHKQLFL� GH� LQWHUDF LXQH�� FkW� úL� OD� FDSLWROXO� DFRSHULULL�
LQWHJUDOH� D� IXQGDPHQWXOXL� WHRUHWLF�� $FHVWH� OLSVXUL� VXQW�
VXELHFWXO�GH]YROW ULORU�XOWHULRDUH�DOH�HGLWRUXOXL��
��� &21&/8=,,�
0RGHOXO� RELHFWHORU� DFWLYH� HVWH� R� DERUGDUH� LGHDO � SHQWUX�
UHDOL]DUHD� GH� VLPXO UL� VDX� SURWRWLSL] UL� UDSLGH�� $YkQG� vQ�
YHGHUH� FRPSOH[LWDWHD� UHODWLY � D� OLPEDMXOXL� $20/��
XWLOLWDWHD� XQXL� HGLWRU� YL]XDO� FDUH� V � DVFXQG � GHWDOLLOH�
VLQWDFWLFH� DOH� DFHVWXLD�� HVWH� VHPQLILFDWLY �� ÌQ� DFHHDúL�
P VXU ��SRVLELOLWDWHD�GH�HGLWDUH�WH[WXDO �D�PRGHOXOXL��RIHU �
IOH[LELOLWDWHD�QHFHVDU �XWLOL]DWRUXOXL�IDPLOLDU�FX�$20/��
(IRUWXO�SULQFLSDO�GHSXV�vQ�GH]YROWDUHD�HGLWRUXOXL�V�D�D[DW�SH�
FRQVWUXLUHD� XQHL� LQWHUIH H� JUDILFH� SULHWHQRDVH�� FX�
SUH]HQWDWRUL� VXJHVWLYL� úL� XQ� FRQWURO� DWHQW� vQ� DSOLFDUHD�
RSHUD LLORU�GH�HGLWDUH��5H]XOWDWXO�HVWH�XQ�HGLWRU�UREXVW�FDUH�
XUP UHúWH�S VWUDUHD�vQ�SHUPDQHQ �D�FRQVLVWHQ HL�PRGHOXOXL�
úL�D�ILGHOLW LL�DFHVWXLD�ID �GH�PRGHOXO�WHRUHWLF��
'H]YROW ULOH� XOWHULRDUH� DOH� HGLWRUXOXL� DFWXDO� VH� YRU� D[D� vQ�
SULQFLSDO�SH�vPEXQ W LUHD�GLDORJXOXL�PRGHO�XWLOL]DWRU��SULQ�
LQWURGXFHUHD� GH� IDFLOLW L�� SUHFXP�� DXWR�FRPSOHWDUHD�
FRGXOXL� �FRGH� FRPSOHWLRQ�� úL� VFRDWHUHD� vQ� HYLGHQ � D�
VLQWD[HL� �V\QWD[�KLJKOLJKWQLQJ�� vQ�PRGXO�GH�HGLWDUH� WH[WXDO�
VDX�H[WLQGHUHD�HGLW ULL�OD�PDL�PXOWH�PRGHOH�FRQFRPLWHQW��FX�
SRVLELOLWDWHD�GH�LQWHUDF LXQH�vQWUH�HOH��
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