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5HPHUFLHPHQWV�

-H�WLHQV�j�GLUH�PD�SOXV�VLQFqUH�JUDWLWXGH�j�-HDQ�%p]LYLQ�SRXU�P¶DYRLU�HQFDGUp�HW�DVVLVWp�
GXUDQW�FHWWH� WKqVH��6HV�FRQVHLOV�P¶RQW�pWp�G¶XQH�JUDQGH�DLGH��6RQ�H[LJHQFH�P¶D�EHDXFRXS�
DSSULV��

-H� UHPHUFLH�<YHV�/HQQRQ��GLUHFWHXU�GH� OD�GLYLVLRQ�17�0LJUDWLRQ�GX�JURXSH�6RGLIUDQFH�
TXL�P¶D�DFFXHLOOL�SHQGDQW�FHV�TXDWUH�DQQpHV��DLQVL�TXH�-HDQ�3DXO�%RXFKHW��TXL�D�HQFDGUp�OH�
YROHW� LQGXVWULHO� GH� FHWWH� WKqVH�� ,OV� RQW� IDLW�PRQWUH�G¶XQ� LQWpUrW� FRQVWDQW� SRXU� FHV� WUDYDX[��
Q¶KpVLWDQW�SDV�j�SURPRXYRLU�OHXU�PLVH�HQ�°XYUH�VXU�GHV�SURMHWV��

-H�UHPHUFLH�-HDQ�0DUF�-H]HTXHO�HW�-HDQ�0DUF�*HLE�GH�P¶DYRLU�IDLW�O¶KRQQHXU�G¶rWUH�PHV�
UDSSRUWHXUV�� -H� UHPHUFLH� pJDOHPHQW� 0RNUDQH� %RX]HJKRXE�� 1RXUHGGLQH�0RXDGGLE� HW� 5HQp�
7KRUDYDO��TXL�RQW�DFFHSWp�GH�IDLUH�SDUWLH�GH�PRQ�MXU\��

8Q� JUDQG� PHUFL� j� O¶HQVHPEOH� GHV� SHUVRQQHV� TXL� IRQW� RX� RQW� IDLW� SDUWLH� GH� O¶pTXLSH�
3URFHVV�j�6RGLIUDQFH���$UQDXG��&KULVWRSKH��/DXUHQW��0RUJDQ�HW�1LFRODV��/HXU�FRQWULEXWLRQ�DX[�
GLYHUVHV�UpDOLVDWLRQV�LQGXVWULHOOHV�D�pWp�H[WUrPHPHQW�SUpFLHXVH��/D�ERQQH�KXPHXU�UpJQDQW�DX�
VHLQ�GH�O¶pTXLSH�Q¶HVW�SDV�pWUDQJqUH�DX�SODLVLU�TXH�M¶DL�SULV�j�WUDYDLOOHU�DYHF�HX[��-H�QH�VDXUDL�
RXEOLHU�)UpGpULF��+HUYp��-HDQ�0LFKHO��5LFKDUG�HW�6pEDVWLHQ��DLQVL�TXH�PHV�DXWUHV�FROOqJXHV�GH�
17�0LJUDWLRQ��DYHF�TXL�M¶DL�HX�O¶RFFDVLRQ�GH�FROODERUHU�DX�FRXUV�GH�FHV�WUDYDX[��

(QILQ��PHUFL�j�&ULVWHOOH��0HZHQ�HW�/XDQ��,OV�RQW�VXSSRUWp�PHV�SHWLWHV�DQJRLVVHV�HW�PHV�
UHPLVHV�HQ�TXHVWLRQ��,OV�P¶RQW�VXUWRXW�DSSRUWp�GH�JUDQGHV�MRLHV��
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5pVXPp�

/H�FRQFHSW�GH�SURFHVVXV�D�SULV�XQH�GLPHQVLRQ� LPSRUWDQWH�GDQV� OH�GRPDLQH�GX�JpQLH�
ORJLFLHO�� /D� FRPSOH[LWp� FURLVVDQWH� GHV� V\VWqPHV� G¶LQIRUPDWLRQV�� OD� UDSLGLWp� GHV� pYROXWLRQV�
WHFKQRORJLTXHV� HW� OHV� QRXYHDX[� PRGHV� GH� WUDYDLO� �H[WHUQDOLVDWLRQ� HW� VRXV�WUDLWDQFH�� VRQW�
DXWDQW� G¶pOpPHQWV� H[SOLTXDQW� FH� SKpQRPqQH�� /D� PDvWULVH� GHV� SURFHVVXV� GHYLHQW� GRQF� XQ�
HQMHX�PDMHXU�SRXU�OHV�HQWUHSULVHV��&¶HVW�GDQV�FH�FDGUH�TXH�VH�VLWXH�QRWUH�WUDYDLO��/D�VRFLpWp�
6RGLIDQFH��SDUWHQDLUH�LQGXVWULHO�GH�FHWWH�WKqVH��HVW�VSpFLDOLVpH�GDQV�OD�JHVWLRQ�HW�O¶pYROXWLRQ�
GHV�V\VWqPHV�G¶LQIRUPDWLRQ��$X�IXU�HW�j�PHVXUH�GHV�SURMHWV��HOOH�D�DFTXLV�XQ�VDYRLU�IDLUH�VXU�
OHV� SURFHVVXV� GH� PDLQWHQDQFH� HW� GH� PLJUDWLRQ�� &¶HVW� SRXU� FROOHFWHU� HW� RUJDQLVHU� FHV�
FRQQDLVVDQFHV�TXH�QRXV�DYRQV�SURSRVp�XQ�IRUPDOLVPH�DGDSWp�j�OD�GHVFULSWLRQ�GH�FH�W\SH�GH�
SURFHVVXV��HW�GpILQL�j�O¶DLGH�GH�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ��&HOOHV�FL�RQW�UDGLFDOHPHQW�
pYROXp� FHV� GHUQLqUHV� DQQpHV� DYHF� O¶DGRSWLRQ� SDU� O¶20*� GX� 02)�� /D� GHUQLqUH� DYDQFpH� HQ�
GDWH��OH�0'$��WRXMRXUV�j�PHWWUH�DX�FUpGLW�GH�O¶20*��SURSRVH�XQH�QRXYHOOH�DSSURFKH�GX�JpQLH�
ORJLFLHO� EDVpH� VXU� OHV� PRGqOHV�� $� SDUWLU� GH� FHV� VSpFLILFDWLRQV�� HW� GHV� SURGXLWV� GH�
WUDQVIRUPDWLRQ�GH�PRGqOHV�HW�GH�JpQpUDWLRQ�GH�FRGH�GH� OD�VRFLpWp�6RGLIUDQFH��QRXV�DYRQV�
FRQoX�XQ�HQVHPEOH�G¶RXWLOV�SRXU�OD�GpILQLWLRQ�HW�OD�PDQLSXODWLRQ�GH�PRGqOHV�GH�SURFHVVXV��(Q�
SDUWLFXOLHU��QRXV�DYRQV�GpYHORSSp�GHV�PpFDQLVPHV�SRXU�O¶RSpUDWLRQQDOLVDWLRQ�GHV�PRGqOHV�GH�
SURFHVVXV� TXL� RQW� pWp� YDOLGpV� GDQV� OH� FDGUH� G¶XQ� SURMHW� GH� WLHUFH�PDLQWHQDQFH� DSSOLFDWLYH�
PHQp�SDU�6RGLIUDQFH��&H�WUDYDLO�D�LQLWLp�XQ�FHUWDLQ�QRPEUH�GH�UpIOH[LRQV�VXU�OHV�DSSRUWV�GH�OD�
PpWD�PRGpOLVDWLRQ� SRXU� OD� UHSUpVHQWDWLRQ� GH� SURFHVVXV�� 1RXV� QRXV� VRPPHV� LQWpUHVVpV� j�
O¶RUJDQLVDWLRQ� GHV� PpWD�PRGqOHV� GH� SURFHVVXV� HW� j� OHXU� UHODWLRQV� DYHF� GHV� PpWD�PRGqOHV�
GpGLp� j� GHV� GRPDLQHV� GLIIpUHQWV�� (QILQ�� QRXV� DYRQV� UpDOLVp� XQ� FHUWDLQ� QRPEUH�
G¶H[SpULPHQWDWLRQV� VXU� OD� SULVH� HQ� FRPSWH� GHV� DVSHFWV� G\QDPLTXHV� GHV� SURFHVVXV� HW�
O¶LQWpJUDWLRQ�GHV�UqJOHV�VSpFLILDQW�OHXU�H[pFXWLRQ��
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6XPPDU\�

7KH�FRQFHSW�RI�SURFHVV�LV�WDNLQJ�D�VLJQLILFDQW�SODFH�LQ�WKH�ILHOG�RI�VRIWZDUH�HQJLQHHULQJ��
7KH�LQFUHDVLQJ�FRPSOH[LW\�RI�LQIRUPDWLRQ�V\VWHPV��WKH�VSHHG�RI�WHFKQRORJLFDO�HYROXWLRQ�DQG�
WKH�QHZ�ZRUNLQJ�PHWKRGV��RXWVRXUFLQJ�DQG�VXEFRQWUDFWLQJ��DUH�VRPH�UHDVRQV�WKDW�H[SODLQ�
WKLV�SKHQRPHQRQ��3URFHVV�PDQDJHPHQW�LV�WKXV�EHFRPLQJ�D�PDMRU�VWDNH�IRU�PRVW�FRPSDQLHV��
2XU�ZRUN�LV�VLWXDWHG�ZLWKLQ�WKLV�IUDPHZRUN��7KH�6RGLIUDQFH�&RPSDQ\��WKH�LQGXVWULDO�SDUWQHU�
RI� WKLV� WKHVLV�� LV� VSHFLDOL]HG� LQ� WKH�PDQDJHPHQW�DQG� WKH�HYROXWLRQ�RI� LQIRUPDWLRQ�V\VWHPV��
.QRZ�KRZ�RQ�WKH�SURFHVVHV�RI�PDLQWHQDQFH�DQG�PLJUDWLRQ�ZHUH�DFTXLUHG�DV�SURMHFWV�ZHUH�
FDUULHG� RXW�� ,Q� RUGHU� WR� FROOHFW� DQG� RUJDQL]H� WKLV� NQRZOHGJH� ZH� SURSRVH� D� IRUPDOLVP�
GHGLFDWHG� WR� WKH� GHVFULSWLRQ� RI� WKLV� W\SH� RI� SURFHVVHV�� ,W� KDV� EHHQ� GHILQHG� XVLQJ� PHWD�
PRGHOLQJ�WHFKQLTXHV��7KRVH�UDGLFDOO\�HYROYHG�WKHVH�ODVW�\HDUV�VLQFH�WKH�DGRSWLRQ�RI�WKH�02)�
E\�WKH�20*��7KLV�WUHQG�OHDGV�LQWR�WKH�0'$��DQRWKHU�SURSRVDO�RI�WKH�20*��ZKLFK�SURSRVHV�D�
QHZ�DSSURDFK�WR�VRIWZDUH�HQJLQHHULQJ�EDVHG�RQ�PRGHOV��)URP�WKHVH�VSHFLILFDWLRQV��DQG�WKH�
SURGXFWV� GHYHORSHG� DW� 6RGLIUDQFH� IRU� PRGHO� WUDQVIRUPDWLRQ� DQG� FRGH� JHQHUDWLRQ�� ZH�
GHVLJQHG�D�VHW�RI�WRROV�IRU�WKH�GHILQLWLRQ�DQG�WKH�KDQGOLQJ�RI�SURFHVV�PRGHOV��,Q�SDUWLFXODU��
ZH�GHYHORSHG�PHFKDQLVPV�IRU�RSHUDWLRQDOL]LQJ�SURFHVV�PRGHOV�WKDW�ZHUH�YDOLGDWHG�ZLWKLQ�DQ�
LQGXVWULDO�SURMHFW�RI�DSSOLFDWLYH�WKLUG�SDUW\�PDLQWHQDQFH�PDQDJHG�E\�6RGLIUDQFH��7KLV�ZRUN�
LQLWLDWHG� VRPH� WKRXJKWV� RQ� WKH� FRQWULEXWLRQV� RI� PHWD�PRGHOLQJ� WR� WKH� UHSUHVHQWDWLRQ� RI�
SURFHVVHV�� :H� PDLQO\� IRFXVHG� RQ� WKH� RUJDQLVDWLRQ� RI� SURFHVV� PHWD�PRGHOV� DQG� WKHLU�
UHODWLRQV� ZLWK� PHWD�PRGHOV� GHGLFDWHG� WR� GLIIHUHQW� ILHOGV�� :H� DOVR� FDUULHG� RXW� VRPH�
H[SHULPHQWV�RQ�PDNLQJ�H[SOLFLW� WKH�G\QDPLF�DVSHFWV�RI�SURFHVVHV�DQG� WKH� UXOHV� VSHFLI\LQJ�
WKHLU�H[HFXWLRQ��
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RXYHUWXUH ������������������������������������������������������������������������������� ��� 

�����&RQFOXVLRQ��������������������������������������������������������������������������������������������������������� ��� 

���8QH�SUHPLqUH�PLVH�HQ�RHXYUH�LQGXVWULHOOH ���������������������������������������������� 

�����,QWURGXFWLRQ ������������������������������������������������������������������������������������������������������ ��� 

�����/D�WLHUFH�PDLQWHQDQFH�DSSOLFDWLYH��70$� �������������������������������������������������������������� ��� 

�����/H�SURFHVVXV�PRGpOLVp���������������������������������������������������������������������������������������� ��� 

�����/D�GpPDUFKH ����������������������������������������������������������������������������������������������������� ��� 

�����)ORZ0LQG ���������������������������������������������������������������������������������������������������������� ��� 
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�����/H�SURFHVVXV�GH�70$�DXWRPDWLVp ������������������������������������������������������������������������ ��� 

�����&RQFOXVLRQ��������������������������������������������������������������������������������������������������������� ��� 

���,QWpJUDWLRQ�G
XQ�RXWLO�GH�SODQLILFDWLRQ���������������������������������������������������� 

�����,QWURGXFWLRQ ������������������������������������������������������������������������������������������������������ ��� 

�����06�3URMHFW��������������������������������������������������������������������������������������������������������� ��� 

�����5pDOLVDWLRQV ������������������������������������������������������������������������������������������������������� ��� 

�����0LVH�HQ�°XYUH��������������������������������������������������������������������������������������������������� ��� 

�����&RQFOXVLRQ��������������������������������������������������������������������������������������������������������� ��� 

&RQFOXVLRQ ��������������������������������������������������������������������������������������������������� 

3DUWLH�,,,�*pQpUDOLVDWLRQV�HW�SURSRVLWLRQV ���������������������������� ��� 

,QWURGXFWLRQ ������������������������������������������������������������������������������������������������ 

���&DUDFWpULVDWLRQ�GHV�PpWD�PRGqOHV�GH�SURFHVVXV������������������������������������ 

�����,QWURGXFWLRQ ������������������������������������������������������������������������������������������������������ ��� 

�����/H�FRQFHSW�GH�SURFHVVXV������������������������������������������������������������������������������������� ��� 

�����/HV�DFWLYLWpV ������������������������������������������������������������������������������������������������������ ��� 

�����/HV�VWUXFWXUHV�GH�FRQWU{OH����������������������������������������������������������������������������������� ��� 

�����/HV�REMHWV ��������������������������������������������������������������������������������������������������������� ��� 

�����4XHOTXHV�PpFDQLVPHV�VXSSOpPHQWDLUHV ��������������������������������������������������������������� ��� 

�����'pILQLWLRQ�G¶XQ�QR\DX�GH�PpWD�PRGqOH�GH�SURFHVVXV ��������������������������������������������� ��� 

�����&RQFOXVLRQ��������������������������������������������������������������������������������������������������������� ��� 

����&RXSODJH�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�DYHF�G¶DXWUHV�W\SHV�GH�PpWD�
PRGqOHV ������������������������������������������������������������������������������������������������������� 

������,QWURGXFWLRQ����������������������������������������������������������������������������������������������������� ��� 

������,QWpJUDWLRQ�GH�PpWD�PRGqOHV ���������������������������������������������������������������������������� ��� 

������,QWpJUDWLRQ�GH�300�HW�G¶80/ ���������������������������������������������������������������������������� ��� 

������,GHQWLILFDWLRQV�GH�FRUUHVSRQGDQFHV�VWUXFWXUHOOHV ������������������������������������������������� ��� 

������&RUUHVSRQGDQFHV�VWUXFWXUHOOHV�HW�PpWD�PRGpOLVDWLRQ ������������������������������������������� ��� 

������&RUUHVSRQGDQFHV�VWUXFWXUHOOHV�HQWUH�300�HW�80/ ����������������������������������������������� ��� 

������&RQFOXVLRQ������������������������������������������������������������������������������������������������������� ��� 

����9HUV�GHV�PRGqOHV�GH�SURFHVVXV�G\QDPLTXHV ���������������������������������������� 

������,QWURGXFWLRQ����������������������������������������������������������������������������������������������������� ��� 

������([SpULPHQWDWLRQ�DYHF�OHV�UpVHDX[�GH�3HWUL���������������������������������������������������������� ��� 

������'DQV�OH�GRPDLQH�GX�ZRUNIORZ ��������������������������������������������������������������������������� ��� 
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������*pQpUDOLVDWLRQ�������������������������������������������������������������������������������������������������� ��� 

������&RQFOXVLRQ������������������������������������������������������������������������������������������������������� ��� 

����9HUV�GHV�PRGqOHV�GH�SURFHVVXV�H[pFXWDEOHV ���������������������������������������� 

������,QWURGXFWLRQ����������������������������������������������������������������������������������������������������� ��� 

������2��HVW�OD�VpPDQWLTXH�GHV�PpWD�PRGqOHV�" ��������������������������������������������������������� ��� 

������5HWRXU�VXU�OHV�UpVHDX[�GH�3HWUL�������������������������������������������������������������������������� ��� 

������$FWLRQ�6HPDQWLFV�IRU�02) ��������������������������������������������������������������������������������� ��� 

������([HPSOH ���������������������������������������������������������������������������������������������������������� ��� 

������&RQFOXVLRQ������������������������������������������������������������������������������������������������������� ��� 

&RQFOXVLRQ ��������������������������������������������������������������������������������������������������� 

����&RQFOXVLRQ�JpQpUDOH ������������������������������������������������������������������������������ 

������&RQWULEXWLRQV ��������������������������������������������������������������������������������������������������� ���  

������([WHQVLRQV�HW�SHUVSHFWLYHV �������������������������������������������������������������������������������� ��� 

7DEOH�GHV�ILJXUHV ����������������������������������������������������������������������������������������� 

/LVWH�GHV�SXEOLFDWLRQV���������������������������������������������������������������������������������� 

%LEOLRJUDSKLH ����������������������������������������������������������������������������������������������� 

/H[LTXH �������������������������������������������������������������������������������������������������������� 
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���,QWURGXFWLRQ�JpQpUDOH�

�����/H�FRQWH[WH�GH�OD�WKqVH�

&HWWH� WKqVH� D� IDLW� O¶REMHW� G¶XQH� FRQYHQWLRQ� &,)5(� �&RQYHQWLRQV� LQGXVWULHOOHV� GH�
IRUPDWLRQ�SDU�OD�UHFKHUFKH��HQWUH�OD�VRFLpWp�6RGLIUDQFH��VRFLpWp�GH�VHUYLFHV�VSpFLDOLVpH�GDQV�
OD� PDvWULVH� HW� O¶pYROXWLRQ� GHV� V\VWqPHV� G¶LQIRUPDWLRQ� HW� OH� ODERUDWRLUH� &5*1$� �&HQWUH� GH�
5HFKHUFKH�HQ�*HVWLRQ�GH�1DQWHV�$WODQWLTXH���8Q�VXMHW�G¶LQWpUrW�FRPPXQ�j�FHV�GHX[�HQWLWpV�
FRQFHUQH� OHV� WHFKQLTXHV� GH� PRGpOLVDWLRQ� HW� GH� PpWD�PRGpOLVDWLRQ�� /D� WKqVH� GH� 5LFKDUG�
/HPHVOH�� pJDOHPHQW� UpDOLVpH�GDQV� OH� FDGUH�G¶XQ�SDUWHQDULDW�HQWUH�6RGLIUDQFH�HW� OH�&5*1$��
DYDLW�DERXWL�j� OD� IRUPDOLVDWLRQ�GHV�V1HWV��XQ�V\VWqPH�GH�PpWD�PRGpOLVDWLRQ��$�SDUWLU�GH�FH�
IRUPDOLVPH�� XQ� FHUWDLQ� QRPEUH� G¶RXWLOV� RQW� SX� rWUH� GpYHORSSpV� SRXU� OD� UpWUR�LQJpQLHULH�� OD�
SURGXFWLRQ�GH�PRGqOHV�j�SDUWLU�GH�SURJUDPPHV��HW� OD�PDQLSXODWLRQ�GH�PRGqOHV��&HV�RXWLOV�
SHUPHWWHQW� G¶DVVLVWHU�� YRLUH� G¶DXWRPDWLVHU�� OD� SOXSDUW� GHV� WkFKHV� FRQVWLWXDQW� OHV� SURFHVVXV�
PpWLHUV�GH�6RGLIUDQFH���PLJUDWLRQ��PDLQWHQDQFH�G¶DSSOLFDWLRQV��GpYHORSSHPHQW���

7RXWHIRLV��O¶LQGXVWULDOLVDWLRQ�GHV�SURFHVVXV�UHVWDLW�SDUWLHOOH��,O�PDQTXDLW�GHV�RXWLOV�SRXU�
OD� JHVWLRQ� GHV� SURFHVVXV� HX[�PrPHV�� $� SDUWLU� GHV� GLIIpUHQWV� SURMHWV� TXH� 6RGLIUDQFH� DYDLW�
PHQpV�� XQ� FHUWDLQ� QRPEUH� GH� FRQQDLVVDQFHV� HW� GH� VDYRLU�IDLUH� DYDLHQW� pWp� DFTXLV�� (Q�
SDUWLFXOLHU�� GHV� SURFHVVXV� �RX� GHV� SRUWLRQV� GH� SURFHVVXV�� VWDQGDUGV� DYDLHQW� pWp� LGHQWLILpV��
&HV� SURFHVVXV� pWDLHQW� GpFULWV� GDQV� XQ� IRUPDW� WH[WXHO�� GRQF� GH� IDoRQ� LQIRUPHOOH� HW� SDUIRLV�
LPSUpFLVH�� 'H� WHOOHV� VSpFLILFDWLRQV� VRQW� GLIILFLOHPHQW� PDQLSXODEOHV�� 2U�� GDQV� OHV� GRPDLQHV�
G¶DFWLYLWpV�GH�6RGLIUDQFH��OHV�SURFHVVXV�GRLYHQW�VRXYHQW�rWUH�DGDSWpV�VHORQ�OH�FRQWH[WH�RX�OHV�
KDELWXGHV� GH� WUDYDLO� GX� FOLHQW�� 'H� SOXV�� XQH� GpILQLWLRQ� WH[WXHOOH� GH� SURFHVVXV� Q¶HVW� JXqUH�
H[SORLWDEOH� SDU� GHV� RXWLOV� ORJLFLHOV�� ,O� Q¶pWDLW� GRQF� SDV� SRVVLEOH� G¶XWLOLVHU� FHV� GpILQLWLRQV� GH�
SURFHVVXV� SRXU� OHV� SODQLILHU�� FRQWU{OHU� OHXU� H[pFXWLRQ�� PHVXUHU� OHXU� HIILFDFLWp� HW�� OH� FDV�
pFKpDQW�� OHV�DPpOLRUHU��%LHQ�V�U��GHV�RXWLOV�GH�JHVWLRQ�GH�SURFHVVXV��RXWLOV�GH�SODQLILFDWLRQ��
EDVH�GH�GRQQpHV�GH�VXLYL��pWDLHQW�XWLOLVpV�ORUV�GHV�GLIIpUHQWV�SURMHWV��PDLV�OH�SURFHVVXV�GHYDLW�
rWUH�UHGpILQL�SRXU�FKDFXQ�G¶HQWUH�HX[��FH�TXL�HQWUDvQDLW�XQH�LPSRUWDQWH�SHUWH�GH�WHPSV��GHV�
ULVTXHV�G¶LQFRKpUHQFHV��DLQVL�TXH�GHV�GLIILFXOWpV�G¶DGDSWDWLRQ��,O�PDQTXDLW�GRQF�j�6RGLIUDQFH�
GHV� PpFDQLVPHV� SRXU� GpILQLU� GHV� SURFHVVXV� DGDSWpV� j� VRQ� GRPDLQH� G¶DSSOLFDWLRQ� HW� SRXU�
H[SORLWHU�FHV�GpILQLWLRQV��

&¶HVW�FH�FRQVWDW�TXL�D�DPHQp�6RGLIUDQFH�HW�OH�&5*1$�j�GpILQLU�XQ�WUDYDLO�GH�WKqVH�VXU�OH�
WKqPH� GHV� SURFHVVXV�� 6RGLIUDQFH� D\DQW� LQWpJUp� OHV� FRQFHSWV� GH�PRGpOLVDWLRQ� HW� GH�PpWD�
PRGpOLVDWLRQ�GDQV�VD�FXOWXUH�G¶HQWUHSULVH��LO�QRXV�D�VHPEOp�QDWXUHO�GH�EDVHU�QRV�WUDYDX[�VXU�
FH� W\SH� GH� WHFKQLTXHV�� &HX[�FL� DYDLHQW� GRQF� SRXU� EXW� GH� SURSRVHU� XQ� IRUPDOLVPH� GH�
GpILQLWLRQ�GH�SURFHVVXV��XQ�PpWD�PRGqOH��DGDSWp�DX[�GRPDLQHV�G¶DSSOLFDWLRQ�GH�6RGLIUDQFH��
HW� WHQDQW� FRPSWH� GX� YRFDEXODLUH� HW� GHV� XVDJHV� GpYHORSSpV� SDU� OHV� H[SHUWV� PpWLHU�� ,O� QH�
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V¶DJLVVDLW� SDV� GH� IRUFHU� FHV� GHUQLHUV� j� VH� SOLHU� j� XQH� QRXYHO� HQVHPEOH� GH� FRQFHSWV��PDLV�
SOXW{W� GH� IRXUQLU� XQ� VXSSRUW� H[SOLFLWH� j� FHOXL� HQ� YLJXHXU��'H� SOXV�� XQH� IRLV� FH� IRUPDOLVPH�
GpILQL�� LO� IDOODLW� pJDOHPHQW� pWXGLHU� FRPPHQW� XQH� GpILQLWLRQ� GX� SURFHVVXV� SRXYDLW� rWUH�
H[SORLWpH�SRXU�GLIIpUHQWV�EHVRLQV���SODQLILFDWLRQ��DVVLVWDQFH��FRQWU{OH�HW�VXLYL�GH� O¶H[pFXWLRQ��
HWF��&H�GRFXPHQW�SUpVHQWH� OH� UpVXOWDW� G¶XQ� FHUWDLQ� QRPEUH�GH�FHV� WUDYDX[��SDUPL� OHV�SOXV�
VLJQLILFDWLIV��DLQVL�TXH�OHV�UpIOH[LRQV�TX¶LOV�RQW�SX�HQJHQGUHU��

�����/HV�SURFHVVXV�

/HV�SURFHVVXV�IRQW�DXMRXUG¶KXL�O¶REMHW�G¶XQH�DWWHQWLRQ�WRXWH�SDUWLFXOLqUH��HW�FH�TXHO�TXH�
VRLW� OH� GRPDLQH�� 8Q� QRPEUH� LPSRUWDQW� GH� SURSRVLWLRQV� PHWWDQW� HQ� DYDQW� FH� FRQFHSW� RQW�
UpFHPPHQW�YX�OH�MRXU��:6)/��:HE�6HUYLFH�)ORZ�/DQJXDJH���GpYHORSSp�SDU�OD�VRFLpWp�,%0�HW�
SXEOLp� HQ� ������ HW� ;/$1*�� PLV� DX� SRLQW� SDU� OD� VRFLpWp� 0LFURVRIW� HW� pJDOHPHQW� SXEOLp� HQ�
������SURSRVHQW�GHV� IRUPDOLVPHV�EDVpV�VXU�;0/�SRXU� OD�GpILQLWLRQ�GH�SURFHVVXV�j�EDVH�GH�
VHUYLFHV�:HE��HE;0/��(OHFWURQLF�%XVLQHVV�XVLQJ�;0/���WRXW�FRPPH�%30/��%XVLQHVV�3URFHVV�
0RGHOLQJ� /DQJXDJH��� HX[� DXVVL� SXEOLpV� HQ� ������ GpILQLVVHQW� GHV� GLDOHFWHV� ;0/� SRXU� OD�
VSpFLILFDWLRQ�GHV�SURFHVVXV�G¶DIIDLUH�FROODERUDWLIV��$�O¶20*��2EMHFW�0DQDJHPHQW�*URXS��� OHV�
WUDYDX[� VXU�('2&� �(QWHUSULVH�'LVWULEXWHG�2EMHFW�&RPSXWLQJ�� VRQW�HQ�FRXUV�GH� ILQDOLVDWLRQ��
&HWWH� VSpFLILFDWLRQ� YLVH� j� OD� GHVFULSWLRQ� GHV� FRPSRVDQWV� G¶XQ� V\VWqPH�� HW� pJDOHPHQW� GHV�
SURFHVVXV�TXL�OHV�PHWWHQW�HQ�°XYUH��(QILQ��63(0��6RIWZDUH�3URFHVV�(QJLQHHULQJ�0HWDPRGHO��
HVW�XQH�DXWUH�VSpFLILFDWLRQ�GH�O¶20*�pJDOHPHQW�HQ�FRXUV�GH�ILQDOLVDWLRQ��SOXV�SDUWLFXOLqUHPHQW�
GpGLpH�j�OD�GpILQLWLRQ�GHV�SURFHVVXV�GH�GpYHORSSHPHQW�ORJLFLHO��

&HV�PXOWLSOHV� H[HPSOHV� VRQW� VLJQLILFDWLIV� GH� O¶LQWpUrW� TXH� SRUWH� DXMRXUG¶KXL� OH�PRQGH�
LQGXVWULHO�j�OD�QRWLRQ�GH�SURFHVVXV��3RXU�ILQLU�GH�V¶HQ�FRQYDLQFUH��LO�VXIILW�GH�WDSHU�OD�UHTXrWH�
©�SURFHVV�PRGHO�ª�VXU�OH�PRWHXU�GH�UHFKHUFKHV�*RRJOH��/H�QRPEUH�GH�UpVXOWDWV�UHQYR\pV�VH�
PRQWH�j�SUqV�GH���������0rPH�VL�WRXWHV�FHV�UpIpUHQFHV�QH�VRQW�SDV�SHUWLQHQWHV��FH�QRPEUH�
QRXV�SDUDvW�VLJQLILFDWLI��(W�FHWWH�WHQGDQFH�SHXW�rWUH�REVHUYpH�GDQV�GLIIpUHQWV�FRQWH[WHV��'DQV�
OH� GRPDLQH� GX� FRQWU{OH� GH�JHVWLRQ�� OD�PpWKRGH�$%&� �$FWLYLW\�%DVHG�&RVWLQJ�� UHFRPPDQGH�
O¶DSSURFKH� SDU� OHV� DFWLYLWpV�� HW� QRQ� SOXV� SDU� OHV� SURGXLWV� FRPPH� OH� IRQW� OHV� PpWKRGHV�
WUDGLWLRQQHOOHV��'DQV�OD�GHUQLqUH�YHUVLRQ�GH�OD�QRUPH�,62�������TXL�FRQFHUQH�OH�GRPDLQH�GH�
OD�JHVWLRQ�GH�OD�TXDOLWp��OH�FRQVRUWLXP�,62��,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��D�
pJDOHPHQW� LQWpJUp� XQH� DSSURFKH� SURFHVVXV�� 2Q� DVVLVWH� j� XQH� SURIXVLRQ� GH� QRXYHDX[�
FRQFHSWV��RXWLOV�HW�IRUPDOLVPHV�HQ�UDSSRUW�DYHF�OD�QRWLRQ�GH�SURFHVVXV��

/D�PDvWULVH�GHV�SURFHVVXV�GHYLHQW�GRQF�XQ�HQMHX�PDMHXU�SRXU�OHV�HQWUHSULVHV��HW�FHOD�
SRXU�SOXVLHXUV�UDLVRQV��7RXW�G¶DERUG�HOOH�SHXW�SHUPHWWUH�XQH�DPpOLRUDWLRQ�GHV�SHUIRUPDQFHV�
TXH� FH� VRLW� HQ� FR�W�� HQ� GpODL� RX� HQ� TXDOLWp�� (Q� HIIHW�� WRXWH� DPpOLRUDWLRQ� D� XQ� SUpDODEOH��
O¶LGHQWLILFDWLRQ� GH� OD� FDXVH� GX� G\VIRQFWLRQQHPHQW�� /¶H[SOLFLWDWLRQ� GHV� GLIIpUHQWHV� DFWLYLWpV�
FRQVWLWXDQW� OH� SURFHVVXV� HW� GH� OHXUV� UHODWLRQV� GH� GpSHQGDQFH� IRXUQLVVHQW� GHV� PR\HQV�
G¶DQDO\VH�SRXU�GpWHUPLQHU�R��VH�VLWXHQW�OH�SUREOqPH�HW�VHV�RULJLQHV��'H�SOXV��j�O¶KHXUH�R��OD�
SOXSDUW� GHV� WkFKHV� LQGLYLGXHOOHV� VRQW� SOXV� RX� PRLQV� DVVLVWpHV� SDU� RUGLQDWHXU�� XQ� JDLQ� GH�
SHUIRUPDQFH� LPSRUWDQW� UpVLGH� GDQV� O¶RSWLPLVDWLRQ� GH� OHXU� V\QFKURQLVDWLRQ�� /D�PDvWULVH� GHV�
SURFHVVXV� HVW� pJDOHPHQW� XQ� JDUDQW� G¶XQH� SOXV� JUDQGH� DGDSWDELOLWp�� $GDSWDELOLWp� j� OD�
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GHPDQGH��j�OD�FRQFXUUHQFH��PDLV�pJDOHPHQW�j�O¶pYROXWLRQ�GH�OD�OpJLVODWLRQ��SDU�H[HPSOH��OD�ORL�
VXU�OD�UpGXFWLRQ�GX�WHPSV�GH�WUDYDLO�DGRSWpH�HQ�)UDQFH��RX�DX[�QRXYHOOHV�WHFKQRORJLHV��'DQV�
FH� GHUQLHU� FDV�� O¶,QWHUQHW� HW� OHV� DXWUHV� WHFKQRORJLHV� VLPLODLUHV� RQW� PXOWLSOLp� OH� QRPEUH� GH�
FDQDX[�GH�FRPPXQLFDWLRQ�SRWHQWLHOV��$LQVL��XQH�UHODWLRQ�HQWUH�XQ�FOLHQW�HW�VD�EDQTXH�SHXW�VH�
IDLUH� j� WUDYHUV� GLIIpUHQWV� PpGLDV� �WpOpSKRQH�� FRXUULHU�� PDLO�� ,QWHUQHW��� FKDFXQ� G¶HQWUH� HX[�
LPSOLTXDQW� GHV� FRQWUDLQWHV� GLIIpUHQWHV� HQ� WHUPH� GH� VpFXULWp�� FH� TXL� HQWUDvQH� IUpTXHPPHQW�
O¶DGDSWDWLRQV�GHV�SURFHVVXV�VWDQGDUGV���

&HWWH� PDvWULVH� GHV� SURFHVVXV� SHXW� rWUH� UpDOLVpH� SDU� GLIIpUHQWV�PR\HQV�� $� XQ� QLYHDX�
UXGLPHQWDLUH��XQ�UpIpUHQWLHO�GRFXPHQWDLUH�LQIRUPH�OHV�DFWHXUV�GH�O¶HQWUHSULVH�VXU�OD�IDoRQ�GH�
PHWWUH� HQ� °XYUH� OHV� SURFHVVXV�� $ILQ� GH� OHV� DVVLVWHU�� XQ� FHUWDLQ� QRPEUH� GH� FRPSRVDQWV�
ORJLFLHOV�LPSOpPHQWDQW�WRXW�RX�SDUWLH�GX�SURFHVVXV�RQW�SX�rWUH�GpYHORSSpV��(QILQ��GHSXLV�FHV�
GHUQLqUHV� DQQpHV�� RQ� YRLW� DSSDUDvWUH� GHV� SURGXLWV�� WHOV� TXH� OHV� V\VWqPHV� GH� JHVWLRQ� GH�
ZRUNIORZ� RX� G¶($,� �(QWHUSULVH� $SSOLFDWLRQ� ,QWHJUDWLRQ��� TXL� SHUPHWWHQW� G¶DXWRPDWLVHU� OH�
FRQWU{OH�G¶H[pFXWLRQ�GHV�SURFHVVXV��HQ�SUHQDQW�HQ�FRPSWH�FHV�GHUQLHUV�GH�IDoRQ�H[SOLFLWH��/D�
GLVWLQFWLRQ�FRPPXQpPHQW�IDLWH�HQWUH�OH�ZRUNIORZ�HW�O¶($,�HVW�TXH�OH�SUHPLHU�HVW�SOXW{W�GpGLp�
j� O¶H[pFXWLRQ�GH�SURFHVVXV�RUJDQLVDWLRQQHOV��DORUV�TXH� O¶($,�VH�FRQFHQWUH�VXU� OHV�SURFHVVXV�
WRWDOHPHQW�DXWRPDWLVpV��/D�IURQWLqUH�HQWUH�FHV�GHX[�PRQGHV�WHQG�DXMRXUG¶KXL�j�GLVSDUDvWUH��
2Q� DVVLVWH� j� XQH� LQWpJUDWLRQ� GH� FHV� GHX[� QRWLRQV� DX� VHLQ� G¶XQH� PrPH� RIIUH� FKH]� GH�
QRPEUHX[�LQGXVWULHOV��9LWULD��7LEFR���

4XH� FH� VRLW� j� GHV� ILQV� G¶LQIRUPDWLRQ�� G¶DQDO\VH�� GH� VLPXODWLRQ� RX� G¶DXWRPDWLVDWLRQ��
O¶H[SORLWDWLRQ� G¶XQ� SURFHVVXV� LPSOLTXH� TXH� FH� GHUQLHU� VRLW� GpFULW�� &HWWH� GHVFULSWLRQ� SHXW� VH�
IDLUH� HQ� ODQJXH� QDWXUHOOH� PDLV� XQH� WHOOH� UHSUpVHQWDWLRQ� Q¶HVW� JXqUH� H[SORLWDEOH�� 'HV�
IRUPDOLVPHV� VSpFLDOHPHQW� GpGLpV� H[LVWHQW� pJDOHPHQW�� 1RXV� HQ� DYRQV� GpMj� FLWp� XQ� FHUWDLQ�
QRPEUH��� HE;0/�� ('2&�� 63(0��:6)/� RX� ;/$1*�� ,O� HQ� H[LVWH� ELHQ� G¶DXWUHV�� WDQW� GDQV� OH�
PLOLHX� XQLYHUVLWDLUH� TXH� GDQV� OH�PRQGH� LQGXVWULHO�� &KDFXQ� G¶HX[� HVW� DGDSWp� j�XQ� FRQWH[WH�
ELHQ�SDUWLFXOLHU��&HWWH�VSpFLDOLVDWLRQ�SHXW�rWUH�REVHUYpH�DX�QLYHDX�GX�FRQWHQX�GX�IRUPDOLVPH��
GHV� FRQFHSWV� TX¶LO� GpILQLW�� PDLV� pJDOHPHQW� DX� QLYHDX� GH� FHV� FDUDFWpULVWLTXHV� �OLVLELOLWp��
H[pFXWDELOLWp�� H[WHQVLELOLWp�� HWF���� 8QH� SUHPLqUH� FRQVWDWDWLRQ�TXL� V¶LPSRVH�HVW� GRQF�TX¶LO� QH�
SHXW� \� DYRLU� XQ� VHXO� HW� XQLTXH� IRUPDOLVPH� GH� SURFHVVXV�� DGDSWp� j� WRXV� OHV� FRQWH[WHV�� /H�
IRUPDOLVPH�XWLOLVp�SRXU�O¶DQDO\VH�G¶XQ�SURFHVVXV�Q¶HVW�SDV�IRUFpPHQW�OH�PrPH�TXH�FHOXL�XWLOLVp�
SRXU�VRQ�DXWRPDWLVDWLRQ��/H�FRQWU{OHXU�GH�JHVWLRQ��OH�TXDOLWLFLHQ��O¶RUJDQLVDWHXU�HW�O¶LQJpQLHXU�
HQ� LQIRUPDWLTXH�Q¶RQW�SDV� OHV�PrPHV�SRLQWV�GH�YXH��,OV�RQW�GRQF�GHV�EHVRLQV�G¶H[SUHVVLRQ�
GLIIpUHQWV��/D�FRQVWDWDWLRQ�VXLYDQWH�HVW�DORUV�TX¶LO�HVW�QpFHVVDLUH�G¶pWDEOLU�GHV�SRQWV�HQWUH�FHV�
IRUPDOLVPHV��SRXU� IDFLOLWHU� OH�SDVVDJH�G¶XQ�SRLQW�GH�YXH�VXU� OH�SURFHVVXV�j�XQ�DXWUH��&¶HVW�
SRXUTXRL�RQ�YRLW�VH�QRXHU�GHV�SDUWHQDULDWV�HQWUH�GHV�VRFLpWpV�pGLWULFHV�G¶RXWLOV�GH�GpILQLWLRQ�
HW� G¶DQDO\VH� GH� SURFHVVXV� HW� GHV� VRFLpWpV� pGLWULFHV� GH� VROXWLRQV� G¶H[pFXWLRQ� GH�SURFHVVXV��
$LQVL�� 0(*$� HW� $ND]L�� ,'6� 6FKHHU� HW� 6WDIIZDUH�� SURSRVHQW� GHV� PpFDQLVPHV� SHUPHWWDQW�
G¶pWDEOLU�GHV�FRXSODJHV�HQWUH�OHXUV�SURGXLWV�UHVSHFWLIV��

�����/HV�QRXYHOOHV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�
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/H�SD\VDJH�GH� OD�PpWD�PRGpOLVDWLRQ�D�UDGLFDOHPHQW�pYROXp�DX�FRXUV�GH�FHV�GHUQLqUHV�
DQQpHV��/D�SOXSDUW�GH�FHV�pYROXWLRQV�VRQW�j�SRUWHU�DX�FUpGLW�GH�O¶20*��/H�0'$�>��@��0RGHO�
'ULYHQ�$SSURDFK���QRXYHOOH�DSSURFKH�GX�JpQLH�ORJLFLHO��PDUTXH�j�OD�IRLV�XQ�DERXWLVVHPHQW�HW�
XQ�GpEXW��8Q�DERXWLVVHPHQW��FDU�LO�LQWqJUH�O¶HQVHPEOH�GHV�GHUQLqUHV�VSpFLILFDWLRQV�DGRSWpHV�
SDU� O¶20*� GDQV� XQH� DUFKLWHFWXUH� RUJDQLVpH�� 8Q� GpEXW�� FDU� EHDXFRXS� GH� TXHVWLRQV� VXU� VD�
PLVH�HQ�SUDWLTXH�HIIHFWLYH�UHVWHQW�HQFRUH�HQ�VXVSHQV��

/
20*� V
HVW� ORQJWHPSV� FRQFHQWUp� VXU� O¶LQWHURSpUDELOLWp� HQWUH� FRPSRVDQWV� ORJLFLHOV�
H[pFXWDEOHV��&25%$��&RPPRQ�2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH��V
LQVFULW�WRWDOHPHQW�GDQV�
FHWWH� SUREOpPDWLTXH��&25%$�GpILQLW� OHV� VSpFLILFDWLRQV�G
XQ�PLGGOHZDUH�SHUPHWWDQW� GH� IDLUH�
LQWHUDJLU�GHV�SURJUDPPHV�KpWpURJqQHV��(Q�SOXV�GH�&25%$��O
20*�D�pJDOHPHQW�GpYHORSSp�OH�
ODQJDJH� ,'/� �,QWHUIDFH�'HILQLWLRQ�/DQJXDJH��GRQW� O
REMHFWLI�HVW�GH�GpILQLU�GHV� LQWHUIDFHV�GH�
PDQLqUH�QRUPDOLVpH��,'/�HVW�DFFRPSDJQp�G
XQ�FHUWDLQV�QRPEUH�GH�VSpFLILFDWLRQV�GH�PLVHV�HQ�
FRUUHVSRQGDQFH� �PDSSLQJV�� HQWUH� FH� ODQJDJH� SLYRW� HW� OHV� SULQFLSDX[� ODQJDJHV� GH�
SURJUDPPDWLRQ� �&���� -DYD�� &RERO�� HWF��� &HV� VSpFLILFDWLRQV� RQW� pWp� FRQFXUUHQFpHV� SDU�
G
DXWUHV� SURSRVLWLRQV� SURSULpWDLUHV� HW� GRQF� PRLQV� RXYHUWHV� FDU� HOOHV� FRQWUDLJQHQW� j�
O¶XWLOLVDWLRQ� G¶XQ� ODQJDJH� RX� G¶XQH� SODWH�IRUPH� XQLTXH� �-DYD�50,�� (-%�� &20���� &HV�
GLIIpUHQWHV�DOWHUQDWLYHV�VH�ERUQHQW�WRXWHIRLV�j�O
LQWHURSpUDELOLWp�GHV�REMHWV�j�O
H[pFXWLRQ���

/¶DGRSWLRQ�G¶80/��8QLILHG�0RGHOLQJ�/DQJXDJH��HQ������D�UHSUpVHQWp�XQ�WRXUQDQW�GDQV�
OD�VWUDWpJLH�GH�O¶20*��$YHF�80/��RQ�HVW�SDVVp�GX�QLYHDX�GHV�FRPSRVDQWV�LPSOpPHQWpV��R��
SOXVLHXUV� ODQJDJHV� GLIIpUHQWV� FRH[LVWHQW�� j� FHOXL� GH� OD�PRGpOLVDWLRQ�� R�� FKDTXH� FRPSRVDQW�
SHXW� rWUH� H[SULPp� HQ� 80/�� /¶LQWpUrW� G¶80/� HVW� TX¶LO� SHUPHW� G¶LQWURGXLUH� ELHQ� SOXV�
G¶LQIRUPDWLRQ�TXH�OHV�LQWHUIDFHV�,'/��$LQVL��RQ�SHXW�GpILQLU�DX�QLYHDX�G¶80/�GHV�FRQWUDLQWHV�
H[SOLFLWHV� YLD� OH� ODQJDJH� 2&/� �2EMHFW� &RQVWUDLQW� /DQJXDJH��� DLQVL� TX¶XQ� FHUWDLQ� QRPEUH�
G¶DVSHFWV�FRPSRUWHPHQWDX[��GLDJUDPPHV�G¶pWDW��GH�VpTXHQFH��GH�FROODERUDWLRQ���7RXWHIRLV��
OH� SpULPqWUH� G¶80/� VH� FDQWRQQH� j� OD� UHSUpVHQWDWLRQ� GHV� DUWHIDFWV� PDQLSXOpV� ORUV� GX�
GpYHORSSHPHQW�GH� ORJLFLHOV�REMHW��(Q�SDUWLFXOLHU�� LO�QH�SUHQG�SDV�HQ�FRPSWH�OD�GpILQLWLRQ�GX�
SURFHVVXV�ORJLFLHO��,O�Q¶HVW�GRQF�TX¶XQ�PpWD�PRGqOH�SDUPL�EHDXFRXS�G¶DXWUHV��

/D�FUDLQWH�GH�YRLU�VH�PXOWLSOLHU�GHV�PpWD�PRGqOHV� LVROpV�D�SRXVVp� O¶20*�j�DGRSWHU� OH�
02)�HQ�������/H�02)�HVW�XQ�PpWD�PpWD�PRGqOH�XQLTXH�HW�UpIOH[LI��IRXUQLVVDQW�XQ�ODQJDJH�
GH�EDVH�SRXU�OD�GpILQLWLRQ�GH�PpWD�PRGqOHV��2Q�D�GRQF�DVVLVWp��DYHF�OH�02)��j�O
DSSDULWLRQ�
G
XQ� VHFRQG� EXV� G
LQWHURSpUDELOLWp�� $ORUV� TXH� &25%$� SHUPHW� GH� IDLUH� LQWHUDJLU� GHV�
FRPSRVDQWV�j� O
H[pFXWLRQ�� OH�02)�SHUPHW�G¶pWDEOLU�GHV�UHODWLRQV�HQWUH�PRGqOHV��/H�02)�VH�
VLWXH�GRQF� j�XQ�QLYHDX�G
DEVWUDFWLRQ� VXSpULHXU�j� FHOXL�GH�&25%$��&HOD�SHUPHW�GH�SRXYRLU�
GpFULUH� OHV� OLDLVRQV�HQWUH�V\VWqPHV�KpWpURJqQHV�GqV�OHV�SKDVHV�G
DQDO\VH�RX�GH�FRQFHSWLRQ��
DX�OLHX�GH�OLPLWHU�OHXU�GpILQLWLRQ�DX�V\VWqPH�LPSOpPHQWp��&HV�GHX[�SURSRVLWLRQV�QH�VRQW�SDV�
FRPSOqWHPHQW�GLVMRLQWHV�SXLVTXH�GHV�LQWHUIDFHV�,'/�RQW�pWp�GpILQLHV�SRXU�OD�PDQLSXODWLRQ�GHV�
PRGqOHV�EDVpV�VXU�GHV�PpWD�PRGqOHV�02)��
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CORBA, IDL, IIOP 

MOF, XMI 

CWM 

UML 

Java 

Cobol 

SPEM 
�

)LJXUH����/HV�GHX[�EXV�G
LQWHURSpUDELOLWp�GH�O
20*�

$YHF� O¶pPHUJHQFH� GH� OD� QRWLRQ� GH� PpWD�PRGqOH�� RQ� DVVLVWH� j� XQH� WUDQVLWLRQ�
WHFKQRORJLTXH� GHV� SURJUDPPHV� j� REMHW� YHUV� OHV� PRGqOHV�� GH� O¶20$� �2EMHFW� 0DQDJHPHQW�
$UFKLWHFWXUH��YHUV� OH�0'$��&H�GHUQLHU�VH�EDVH�VXU� OH�02)�HW�80/��DLQVL�TXH�VXU�;0,��;0/�
0HWDGDWD� ,QWHUFKDQJH��� VSpFLILFDWLRQ� SRXU� OD� VpULDOLVDWLRQ� HW� O¶pFKDQJH� GH� PRGqOHV� HW� GH�
PpWD�PRGqOHV� HQ� ;0/�� HW� VXU� &:0� �&RPPRQ� :DUHKRXVH� 0HWDPRGHO��� PpWD�PRGqOH� TXL�
GpILQLW� XQ� FHUWDLQ� QRPEUH� GH� VWUXFWXUHV� GH� GRQQpHV� �EDVH� GH� GRQQpHV� UHODWLRQQHOOH�� 'DWD�
'LYLVLRQ�&RERO��VFKpPD�;0/��HWF����80/�SHUPHW�GH�FRQVWUXLUH��GH�YRLU��HW�GH�PDQLSXOHU� OHV�
PRGqOHV��/HV� UpIpUHQWLHOV�02)� IRXUQLVVHQW� OHV�VHUYLFHV�GH�VWRFNDJH�HW�;0,�FHX[�G¶pFKDQJH�
G¶LQIRUPDWLRQ�� (QILQ�� OHV� V\VWqPHV� H[LVWDQWV� SHXYHQW� rWUH� LQWpJUpV� SDU� O¶LQWHUPpGLDLUH� GH�
&:0��

8Q� GHV� REMHFWLIV�PDMHXUV� GX�0'$�HVW� G¶DVVXUHU� OD� VWDELOLWp� GX� V\VWqPH�G¶LQIRUPDWLRQ�
IDFH�DX[�pYROXWLRQV� WHFKQRORJLTXHV��&HOOH�FL�HVW�DVVXUpH�SDU� OD�VpSDUDWLRQ�GHV� LQIRUPDWLRQV�
PpWLHU� GHV� DVSHFWV� VSpFLILTXHV� j� OD� SODWH�IRUPH�G¶H[pFXWLRQ� DX� WUDYHUV� GHV�3,0� �3ODWIRUP�
,QGHSHQGHQW�0RGHO��HW�GHV�360��3ODWIRUP�6SHFLILF�0RGHO���8Q�3,0�HVW�XQ�PRGqOH�GpILQL�HQ�
XWLOLVDQW�80/�RX�XQ�DXWUH�PpWD�PRGqOH��TXL�VH�YHXW�WRWDOHPHQW�LQGpSHQGDQW�GH�WRXWH�SODWH�
IRUPH�G¶H[pFXWLRQ��F¶HVW�j�GLUH�TX¶LO�QH�FRQWLHQW�TXH�GHV�LQIRUPDWLRQV�UHODWLYHV�DX[�PpWLHUV�GH�
O¶HQWUHSULVH�� 8Q� 360� HVW� OD� SURMHFWLRQ� G¶XQ� 3,0� YHUV� XQH� SODWH�IRUPH�SDUWLFXOLqUH��8Q�360�
SHXW�rWUH�GpILQL�HQ�XWLOLVDQW�XQ�SURILO�80/�VSpFLILTXH��WHO�TXH�OH�SURILO�80/�SRXU�&25%$�>��@��
,O� SHXW� pJDOHPHQW� rWUH� GpILQL� VRXV� OD� IRUPH� G¶LQWHUIDFHV� GDQV� OD� SODWH�IRUPH� FLEOH� �SDU�
H[HPSOH� XQ� HQVHPEOH� G¶LQWHUIDFHV� ,'/� VL� &25%$� HVW� OD� SODWH�IRUPH� G¶H[pFXWLRQ��� &25%$�
Q¶HVW�LFL�FRQVLGpUp�TXH�FRPPH�XQH�SODWH�IRUPH�G¶H[pFXWLRQ�SDUPL�G¶DXWUHV��-�((���1(7��HWF����
/H� EXW� DYRXp� HVW� GH� GpFRXSOHU� WRWDOHPHQW� OH� PRGqOH� LQLWLDO�� EDVp� VXU� OHV� LQYDULDQWV� GX�
GRPDLQH�FRQVLGpUp��GH�VD�FRQYHUVLRQ�YHUV�XQH�FLEOH�G
H[pFXWLRQ�SDUWLFXOLqUH��

/D� WUDQVLWLRQ�G¶XQ�3,0�YHUV�XQ�360�VH�YHXW�DX�PRLQV�SDUWLHOOHPHQW�DXWRPDWLVpH��/HV�
WHFKQLTXHV�GH�WUDQVIRUPDWLRQ�GH�PRGqOHV�HW�GH�JpQpUDWLRQ�GH�FRGH�YRQW�GRQF�RFFXSHU�XQH�
SODFH�QRQ�QpJOLJHDEOH�DX�VHLQ�GX�0'$�>�@��/D�SDUW�GH�FRGH�JpQpUp�GRLW�DXJPHQWHU�DX�IXU�HW�
j�PHVXUH�TXH�OH�0'$�JDJQHUD�HQ�PDWXULWp�HW�TXH�OHV�PRGqOHV�VHURQW�SOXV�FRPSOHWV�HW�SUpFLV�
�YRLU� OD� SDUWLH� VXU� $FWLRQ� 6HPDQWLFV��� 8QH� pYROXWLRQ�PDMHXUH� FRQFHUQH� GRQF� OH� VWDWXW� GHV�
PRGqOHV� GDQV� OH� SURFHVVXV� GH�GpYHORSSHPHQW� ORJLFLHO��'X�GRFXPHQW�SOXV� RX�PRLQV�SUpFLV�
JXLGDQW� O¶LQIRUPDWLFLHQ�GDQV�VHV�GpYHORSSHPHQWV�� LOV�GHYLHQQHQW�GHV�VXSSRUWV�G¶LQIRUPDWLRQ�
UpXWLOLVDEOHV��HW� LOV�SHXYHQW�rWUH�H[SORLWpV�SRXU�SURGXLUH�GX�FRGH�GH� IDoRQ�DXWRPDWLVpH��/H�
FRGH�G¶LPSOpPHQWDWLRQ�Q¶HVW�DORUV�SOXV�TX¶XQ�SURGXLW�GpULYp�GX�PRGqOH��
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/¶DUFKLWHFWXUH�JOREDOH�DLQVL�TXH� OH� IRUPDOLVPH��OH�PpWD�PpWD�PRGqOH��pWDQW�VWDELOLVpV��
OHV� LQLWLDWLYHV� VH� VRQW�GpSODFpHV�GH� OD�VWDQGDUGLVDWLRQ�GX�02)�j� OD�QRUPDOLVDWLRQ�GH�PpWD�
PRGqOHV� SDU� GRPDLQHV� G
DFWLYLWp�� $SUqV� OD� VSpFLILFDWLRQ� GH� PpFDQLVPHV� KRUL]RQWDX[�
�FRPPXQV� j� WRXV� OHV�PpWD�PRGqOHV��� WHOV� TXH� O
H[WHQVLRQ�� OHV� IRUPDWV� GH� FRPPXQLFDWLRQ��
HWF��RQ�DVVLVWH�DXMRXUG
KXL�j� OD�GpILQLWLRQ�GH�VHUYLFHV�YHUWLFDX[��F
HVW�j�GLUH�j�OD�SURSRVLWLRQ�
GH� IRUPDOLVPHV�GpGLpV��TXH�FH�VRLW� VRXV� OD� IRUPH�GH�PpWD�PRGqOHV�RX�GH�SURILOV�80/��8Q�
SURILO�80/�HVW�XQ�HQVHPEOH�G¶H[WHQVLRQV�GX�QR\DX�GH�EDVH�G¶80/��OXL�DMRXWDQW�GH�QRXYHOOHV�
HQWLWpV��GH�QRXYHDX[�DWWULEXWV�HW�GHV�FRQWUDLQWHV�VXSSOpPHQWDLUHV��3DUPL�FHV�WUDYDX[��QRXV�
DYRQV�GpMj�FLWp�63(0�HW�('2&��2Q�SHXW�DMRXWHU�j�FHWWH�OLVWH����

• /D�GpILQLWLRQ�G¶XQ�SURILO�80/�SRXU�O¶($,�>��@��

• /D�GpILQLWLRQ�G¶XQ�SURILO�80/�SRXU�OD�GpILQLWLRQ�GH�SURFHVVXV�ZRUNIORZ�>��@��

• /D�GpILQLWLRQ�G¶XQ�SURILO�80/�DGDSWp�j�O¶LQJpQLHULH�V\VWqPH�

• (WF��

2Q�VH�UHWURXYH�GRQF�IDFH�j�XQ�QRPEUH�LPSRUWDQW�GH�PpWD�PRGqOHV��FKDFXQ�GpGLp�j�XQ�
GRPDLQH� ELHQ� VSpFLILTXH�� 3DUPL� FHX[�FL�� SOXVLHXUV� LQWqJUHQW� OD� QRWLRQ�GH�SURFHVVXV�� 63(0��
('2&�� HW� PrPH� 80/� DYHF� OHV� JUDSKHV� G¶DFWLYLWpV�� SHXYHQW� rWUH� XWLOLVpV� SRXU� GpFULUH� GHV�
SURFHVVXV��&KDFXQ�GH�FHV�PpWD�PRGqOH�GpILQLW�WRXWHIRLV�VRQ�SURSUH�YRFDEXODLUH��VHV�SURSUHV�
FRQFHSWV�HW�VHV�SURSUHV�PpFDQLVPHV��'DQV�O¶RSWLTXH�R��O¶XWLOLVDWLRQ�GHV�WHFKQLTXHV�GH�PpWD�
PRGpOLVDWLRQ� VH� UpSDQGH� HW� GpSDVVH� GX� FDGUH� GX� VHXO� JpQLH� ORJLFLHO�� OH� QRPEUH� GH�PpWD�
PRGqOHV�SRXYDQW� UHGpILQLU�GH� WHOV�PpFDQLVPHV�VHUDLW�DORUV�VLQJXOLqUHPHQW�DFFUX��$LQVL��GHV�
PpWD�PRGqOHV�GHVWLQpV�j�O¶$%&�RX�j�OD�QRUPH�,62������SRXUUDLHQW�DORUV�DSSDUDvWUH��VDQV�TXH�
FHX[�FL�Q¶DLHQW�YRFDWLRQ�j�DVVLVWHU�OD�SURGXFWLRQ�GH�FRPSRVDQWV�ORJLFLHOV��

�����2EMHFWLIV�GH�OD�WKqVH�

�������3HUWLQHQFH�GHV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�SRXU�OD�GHVFULSWLRQ�
GH�SURFHVVXV�

8Q� IRUPDOLVPH� GH� GHVFULSWLRQ� GH� SURFHVVXV� SHXW� SUHQGUH� GHV� IRUPHV� H[WUrPHPHQW�
YDULpHV�� &RPPH� QRXV� OH� YHUURQV� SDU� OD� VXLWH�� LO� SHXW� rWUH� GpILQL� FRPPH� XQ� ODQJDJH�� XQH�
RQWRORJLH�RX�HQFRUH�XQ�GLDOHFWH�;0/��/D�PpWD�PRGpOLVDWLRQ�Q¶HVW�TX¶XQ�RXWLO�VXSSOpPHQWDLUH�
j�QRWUH�GLVSRVLWLRQ��7RXWHIRLV��QRXV�DYRQV�IDLW� OH�FKRL[�GH�EDVHU� O¶HQVHPEOH�GH�QRV�WUDYDX[�
VXU�FHV�WHFKQLTXHV��,O�V¶DJLW�HQ�SDUWLH�G¶XQ�FKRL[�G¶RSSRUWXQLWp��/HV�UpFHQWHV�SURSRVLWLRQV�GH�
O¶20*��02)��80/��;0,�HW�0'$��QRXV�SRXVVDLHQW�GDQV�FHWWH�GLUHFWLRQ��/HV�WUDYDX[�GX�&5*1$�
DXWDQW�TXH�OD�FXOWXUH�G¶HQWUHSULVH�GH�6RGLIUDQFH�QRXV�FRQIRUWDLHQW�pJDOHPHQW�GDQV�FH�FKRL[��
/HV�GLIIpUHQWHV�UpDOLVDWLRQV�PHQpHV�DXWRXU�GHV�V1HWV��GH�OD�WUDQVIRUPDWLRQ�GH�PRGqOHV�HW�GH�
OD� JpQpUDWLRQ� GH� FRGH� j� SDUWLU� GH�PRGqOHV� VRQW� DXWDQW� GH� EULTXHV� GH� EDVH� VXU� OHVTXHOOHV�
V¶DSSXLHQW� QRV� SURSUHV� WUDYDX[�� 'H� SOXV�� QRXV� DYRQV� OD� FRQYLFWLRQ� TXH� O¶DSSOLFDWLRQ� GHV�
WHFKQLTXHV� GH� PpWD�PRGpOLVDWLRQ� j� OD� GHVFULSWLRQ� GH� SURFHVVXV� RIIUH� GHV� SHUVSHFWLYHV�
H[WUrPHPHQW� LQWpUHVVDQWHV�� 1RXV� QRXV� HIIRUoRQV� GRQF�� WRXW� DX� ORQJ� GH� FH� GRFXPHQW�� GH�
IDLUH�UHVVRUWLU�GLIIpUHQWV�EpQpILFHV�TXH�QRXV�DYRQV�SX�LGHQWLILHU���
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�������&DUDFWpULVDWLRQ�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�

'DQV� XQH�PrPH�HQWUHSULVH�� OH� TXDOLWLFLHQ�� OH� FRQWU{OHXU� GH�JHVWLRQ�� O¶RUJDQLVDWHXU�� OH�
FKHI� GH�SURMHW� HW� O¶LQIRUPDWLFLHQ�RQW� FKDFXQ� OHXU� SURSUH�SRLQW� GH� YXH� VXU� OHV� SURFHVVXV��$�
FKDFXQ�VRQ�GRPDLQH�GH�FRPSpWHQFH�SDUWLFXOLHU��HW�GRQF�j�FKDFXQ�VRQ�RX�VHV�PpWD�PRGqOHV�
VSpFLILTXHV�� /H� FRQWU{OHXU� GH� JHVWLRQ� VHUD� SOXV� LQWpUHVVp� SDU� OHV� QRWLRQV� GH� FR�WV� HW� GH�
SHUIRUPDQFH��OH�TXDOLWLFLHQ�SDU�OD�GpILQLWLRQ�GHV�SURFpGXUHV��OH�FKHI�GH�SURMHW�SDU�O¶DIIHFWDWLRQ�
GHV�UHVVRXUFHV�HW�OD�SODQLILFDWLRQ�HW�O¶LQIRUPDWLFLHQ�SDU�O¶DXWRPDWLVDWLRQ�HW�OD�FRQQH[LRQ�DYHF�
GHV� FRPSRVDQWV� ORJLFLHOV�� &HV�SRLQWV�GH�YXH�QH� VRQW�ELHQ� V�U�SDV� FRPSOqWHPHQW�GLVMRLQWV��
PDLV�LOV�UHSUpVHQWHQW�GLIIpUHQWV�DVSHFWV�G¶XQ�PrPH�V\VWqPH��

 

Qualiticien 

Contrôleur de 
gestion 

Chef de projet 

Organisateur 

Informaticien 

�

)LJXUH����'LIIpUHQWV�SRLQWV�GH�YXH�VXU�OHV�SURFHVVXV�

7RXV�FHV�W\SHV�GH�SURFHVVXV�SUpVHQWHQW�ELHQ�GHV�VSpFLILFLWpV��7RXWHIRLV�LO�QRXV�VHPEOH�
TX
LOV� SDUWDJHQW� DXVVL� GH� QRPEUHX[� SRLQWV� FRPPXQV�� 8Q� GHV� REMHFWLIV� GH� FHWWH� WKqVH� HVW�
GRQF�GH�FRPSDUHU�XQ�FHUWDLQ�QRPEUH�GH�VWDQGDUGV� LVVXV�GH�FHV�GLIIpUHQWV�GRPDLQHV��TX
LOV�
VRLHQW�GH� IDFWR�RX�GH� MXUH��DILQ�GH�GpWHUPLQHU�VL�RQ�SHXW�GpWHUPLQHU�XQ�QR\DX�FRPPXQ�j�
WRXV�� &HWWH� pWXGH� HVW� UHQGXH� DXMRXUG
KXL� SRVVLEOH� SDU� OHV� QRXYHOOHV� DYDQFpHV� GDQV� OH�
GRPDLQH�GH� OD�PpWD�PRGpOLVDWLRQ��1RXV�SRXYRQV�HQ�HIIHW�GpFULUH� OHV�GLIIpUHQWHV�RQWRORJLHV�
TXH�QRXV�DYRQV�FKRLVLHV�G
pWXGLHU�GH�IDoRQ�XQLIRUPH��FH�TXL�QRXV�SHUPHW�GH�IDLUH�DSSDUDvWUH�
SOXV�IDFLOHPHQW�OHXUV�VLPLODULWpV�HW�OHXUV�GLIIpUHQFHV���

�������&RXSODJH�DYHF�G¶DXWUHV�PpWD�PRGqOHV�

3RXU�rWUH�XWLOLVDEOH�GDQV�XQ�FRQWH[WH�GRQQp��OD�GpILQLWLRQ�G¶XQ�SURFHVVXV�QH�SHXW�IDLUH�
O¶pFRQRPLH�GH�OD�SULVH�HQ�FRPSWH�GH�O¶HQYLURQQHPHQW�G¶H[pFXWLRQ��,O�IDXW�SUpFLVHU�OHV�UqJOHV�
G
DIIHFWDWLRQ�GH�FKDFXQH�GHV� WkFKHV�HQWUH� OHV�GLIIpUHQWHV�HQWLWpV�GH� O
HQWUHSULVH��/HV�UqJOHV�
PpWLHU� FRQGLWLRQQDQW� OHV� WUDQVLWLRQV� HQWUH� pWDSHV� GRLYHQW� rWUH� GpILQLHV� HQ� IRQFWLRQ� GHV�
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GRQQpHV�PpWLHU��,O�IDXW�pJDOHPHQW�GpWHUPLQHU�OHV�DSSOLFDWLRQV�SRXYDQW�rWUH�LQYRTXpHV�HW�OHV�
SDUDPqWUHV�TXL�GRLYHQW� OHXU�rWUH�SDVVpV��(Q�FH�VHQV� OHV�SURFHVVXV�SHXYHQW�rWUH�FRQVLGpUpV�
FRPPH� GH� YpULWDEOHV� YHFWHXUV� G
LQWpJUDWLRQ� GHV� GLIIpUHQWHV� GLPHQVLRQV� GH� O
HQWUHSULVH� �FI�
)LJXUH�����&HWWH�XWLOLVDWLRQ�GX�SURFHVVXV�HVW�G¶DLOOHXUV�VRXYHQW�PLVH�HQ�DYDQW�GDQV�OH�PRQGH�
LQGXVWULHO�� 'H� QRPEUHX[� pGLWHXUV� GH�PRWHXU� GH�ZRUNIORZ� LQVLVWHQW� VXU� OHV� DSSRUWV� GH� OHXU�
SURGXLW�HQ�WHUPH�G
LQWpJUDWLRQ��'H�O
DXWUH�F{Wp�OHV�RXWLOV�G
($,�XWLOLVHQW�OH�WHUPH�GH�©�EXVLQHVV�
SURFHVV�ª�SRXU�QRPPHU�OHV�FKDvQHV�G
DSSHO�DX[�DSSOLFDWLRQV�GH�O
HQWUHSULVH���

 

Processus 

Patrimoine 
applicatif 

Données 
métier 

Ressources 
humaines 

… 
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)LJXUH����/HV�SURFHVVXV�YXV�FRPPH�GHV�YHFWHXUV�G
LQWpJUDWLRQ�

8Q� REMHFWLI� GH� FHWWH� WKqVH� HVW� GRQF� G
pWXGLHU� FH� TXH� OHV� QRXYHOOHV� WHFKQLTXHV� GH�
PRGpOLVDWLRQ�SHXYHQW� DSSRUWHU� GDQV� O
LQWpJUDWLRQ�GHV�SURFHVVXV�� (Q�HIIHW�� VL� O
RQ� FRQVLGqUH�
TXH�FKDTXH�GLPHQVLRQ�GH� O
HQWUHSULVH�HVW� UHSUpVHQWpH�SDU�XQ�PpWD�PRGqOH� LQGpSHQGDQW�� LO�
HVW� QpFHVVDLUH� GH� SUpFLVHU� OHXUV� LQWHUDFWLRQV� UHVSHFWLYHV�� 8Q� PpWD�PRGqOH� GH� SURFHVVXV�
SRXUUD�rWUH�DLQVL� FRXSOp�DYHF�XQ�PpWD�PRGqOH�GH�SURGXLW��XQ�PpWD�PRGqOH�GH� OD�VWUXFWXUH�
RUJDQLVDWLRQQHOOH��HWF�� /D�GpILQLWLRQ� IRUPHOOH�GH� FHV� OLHQV�HQWUH�HVSDFHV�j�SULRUL� WRWDOHPHQW�
LQGpSHQGDQWV�HVW�SRVVLEOH�FDU� WRXV� OHV�PpWD�PRGqOHV�VH�EDVHQW�VXU�XQ�XQLTXH�PpWD�PpWD�
PRGqOH�� ,OV� VRQW� GRQF� H[SULPpV� GDQV� OH� PrPH� IRUPDOLVPH�� /H� QRPEUH� GH� PpWD�PRGqOHV�
SRXYDQW�DLQVL�rWUH�PLV�HQ�UHODWLRQ�SHXW�rWUH�WUqV�LPSRUWDQW��&RPPH�RQ�SHXW�DYRLU�SOXVLHXUV�
PpWD�PRGqOHV� HQ� FRQFXUUHQFH� SRXU� XQ� PrPH� GRPDLQH�� RQ� YRLW� VH� GHVVLQHU� XQ� WUHLOOLV�
H[WUrPHPHQW� GHQVH� GH� PpWD�PRGqOHV�� $ILQ� G
pYLWHU� GH� QRXV� GLVSHUVHU� QRXV� LQVLVWHURQV�
SULQFLSDOHPHQW�VXU�OH�FRXSODJH�HQWUH�OH�SURGXLW�HW� OH�SURFHVVXV��/HV�OLHQV�H[LVWDQW�HQWUH�FHV�
GHX[� HVSDFHV� RQW� VRXYHQW� pWp� PLV� HQ� pYLGHQFH�� HW� FH� ELHQ� DYDQW� O
DSSDULWLRQ� GHV� PpWD�
PRGqOHV�H[SOLFLWHV��

�������2SpUDWLRQQDOLVDWLRQ�GHV�PRGqOHV�GH�SURFHVVXV�

8Q�PRGqOH�GH�SURFHVVXV� HVW� OH� UHIOHW� G¶XQ� HQVHPEOH�GH�SURFHVVXV� UpHOV� TXL� RQW�pWp��
VRQW� RX� VHURQW� H[pFXWpV��'DQV�GH�QRPEUHX[� FDV� RQ� VRXKDLWH� SRXYRLU� H[pFXWHU� OH�PRGqOH��
TXH� FH� VRLW� SRXU� VLPXODWLRQ� RX� SRXU� JXLGHU� OH� WUDYDLO� HIIHFWLI� GHV� DFWHXUV�� ,O� HVW� GRQF�
QpFHVVDLUH� GH� VSpFLILHU� OHV� DVSHFWV� G\QDPLTXHV�GX�PpWD�PRGqOH�GH�SURFHVVXV�� F¶HVW�j�GLUH�
OHV�FRQFHSWV�HW� OHV�UqJOHV�UHSUpVHQWDQW�HW�FRQWUDLJQDQW� O¶H[pFXWLRQ�G¶XQ�SURFHVVXV��&HFL�HVW�
G¶DXWDQW� SOXV� YUDL� TXH� O¶RQ� VRXKDLWH� DXWRPDWLVHU� OH� FRQWU{OH� GH� O¶H[pFXWLRQ� GHV� SURFHVVXV��
0rPH� GDQV� OH� FDV� G¶XQH� H[pFXWLRQ� ©�PDQXHOOH�ª� GX� SURFHVVXV� SHXYHQW� DSSDUDvWUH� GHV�
GLIIpUHQFHV� G¶LQWHUSUpWDWLRQ�� 3DU� H[HPSOH� LPDJLQRQV� XQ� PpWD�PRGqOH� GH� SURFHVVXV�
GpILQLVVDQW� OH� FRQFHSW� GH� WHPSRULVDWLRQ�� 8QH� WHPSRULVDWLRQ� HVW� HQ� TXHOTXH� VRUWH� XQH�
WUDQVLWLRQ�HQWUH�GHX[�pWDSHV��XQH�FLEOH�HW�XQH�VRXUFH��TXL�GpILQLW�XQ�WHPSV�7��/RUVTXH�O
pWDSH�
VRXUFH�D�pWp�DFWLYpH�GHSXLV�XQ�WHPSV�VXSpULHXU�j�7��O
pWDSH�FLEOH�HVW�DFWLYpH��0DLV�TX
HQ�HVW�
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LO� GH� O
pWDSH� VRXUFH"� (VW�HOOH� HQFRUH� DFWLYH� �OD� WHPSRULVDWLRQ� pWDQW� DORUV� YXH� FRPPH� XQ�
VLPSOH�pYpQHPHQW�"�(VW�HOOH�VWRSSpH��OD�WHPSRULVDWLRQ�pWDQW�DORUV�YXH�FRPPH�XQH�H[FHSWLRQ�
VLPLODLUH�j�XQ�©�WLPHRXW�ª�"�%LHQ�V�U��XQH�GRFXPHQWDWLRQ�ELHQ�FRQoXH�SRXUUDLW�FRPEOHU�FHWWH�
ODFXQH�� 7RXWHIRLV� XQH� H[SUHVVLRQ� SOXV� IRUPHOOH� RX� GX� PRLQV� H[SOLFLWH� HW� SUpFLVH� GX�
FRPSRUWHPHQW� VHUDLW� LQWpUHVVDQWH�� 7RXW� G
DERUG� FHOD� SHXW� rWUH� XWLOH� SRXU� YDOLGHU� OH�PpWD�
PRGqOH� DLQVL� TXH� OHV�PRGqOHV� TXL� HQ�GpFRXOHQW�HW�TXL�SRXUUDLHQW�rWUH� VLPXOpV��(QVXLWH� OHV�
FRPSDUDLVRQV�HQWUH�PpWD�PRGqOHV�GH�SURFHVVXV�QH�VH�OLPLWHUDLHQW�SOXV�DX[�VLPSOHV�DVSHFWV�
GHVFULSWLIV��PDLV�SRXUUDLHQW�pJDOHPHQW�SUHQGUH�HQ�FRPSWH�OH�FRPSRUWHPHQW�j�O
H[pFXWLRQ�GHV�
GLIIpUHQWHV� HQWLWpV� GX� PpWD�PRGqOH�� (QILQ� FHV� UqJOHV� SRXUUDLHQW� VHUYLU� GH� EDVH� j�
O
LPSOpPHQWDWLRQ� GH� PRWHXUV� G
H[pFXWLRQ�� 1RWUH� REMHFWLI� Q
HVW� SDV� LFL� GH� GpYHORSSHU� XQ�
QRXYHDX�ODQJDJH�PDLV�G
pWXGLHU�OD�UpXWLOLVDELOLWp�GH�WUDYDX[�GpMj�PHQpV�GDQV�OH�FDGUH�GH�OD�
VpPDQWLTXH�GHV�ODQJDJHV�GH�SURJUDPPDWLRQ�RX�VXU�OD�VpPDQWLTXH�GHV�DFWLRQV�GDQV�80/��

�������,QVWUXPHQWDWLRQ�GHV�SURFHVVXV�PpWLHU�GH�6RGLIUDQFH�

(QILQ��XQ�GHUQLHU�REMHFWLI�GH�FHWWH�WKqVH��HW�QRQ�OH�PRLQGUH��FRQFHUQH�O¶LQVWUXPHQWDWLRQ�
GHV� SURFHVVXV� PpWLHU� GH� 6RGLIUDQFH� �PDLQWHQDQFH� DSSOLFDWLYH�� PLJUDWLRQ�� GpYHORSSHPHQW�
ORJLFLHO���,O�V¶DJLW�GH�SURSRVHU�GHV�RXWLOV�VLPSOHV�HW�IOH[LEOHV�SRXU�OD�GpILQLWLRQ�GHV�SURFHVVXV�
HW� OD� SURGXFWLRQ� G¶XQ� HQVHPEOH� GH� IRQFWLRQQDOLWpV� SRXU� OH� FRQWU{OH� HW� OH� VXLYL� GH� OHXU�
H[pFXWLRQ�� &HWWH� JpQpUDWLRQ� GRLW� VH� IDLUH� GH� IDoRQ� OD� SOXV� VRXSOH� SRVVLEOH�� (Q� HIIHW�� OHV�
SURMHWV� GH� 6RGLIUDQFH� pWDQW� PHQpV� GDQV� GHV� HQYLURQQHPHQWV� WUqV� GLIIpUHQWV� OHV� XQV� GHV�
DXWUHV�� OH� PrPH� PRGqOH� GH� SURFHVVXV� GRLW� SRXYRLU� rWUH� DGDSWp� GDQV� GHV� FRQWH[WHV�
H[WUrPHPHQW�YDULpV��&¶HVW�GDQV�FH�FDGUH�TXH�QRXV�DYRQV�GpYHORSSp�XQ�RXWLOODJH�DXWRXU�GH�OD�
GpILQLWLRQ�HW�GH�OD�PDQLSXODWLRQ�GH�PRGqOHV�GH�SURFHVVXV��&HW�RXWLOODJH�D�SX�rWUH�WHVWp�VXU�XQ�
FHUWDLQ� QRPEUH� GH� SURWRW\SHV�� ,O� D� pJDOHPHQW� pWp� XWLOLVp� SRXU� GpSOR\HU� XQ� SURFHVVXV�
DXWRPDWLVp�VXU�XQ�SURMHW�GH�WLHUFH�PDLQWHQDQFH�DSSOLFDWLYH��&HV�GLIIpUHQWV�WUDYDX[�QRXV�RQW�
SHUPLV�GH�O¶pSURXYHU�HW�GH�GpWHUPLQHU�XQ�FHUWDLQ�QRPEUH�GH�SUDWLTXHV��

�����2UJDQLVDWLRQ�GX�GRFXPHQW�

/
RUJDQLVDWLRQ� GH� FH� GRFXPHQW� GpFRXOH� GLUHFWHPHQW� GH� OD� IDoRQ� GRQW� V
HVW� GpURXOpH�
FHWWH� WKqVH�� /D� SUHPLqUH� SDUWLH� D� FRQVLVWp� j� DSSOLTXHU� OHV� GHUQLqUHV� WHFKQLTXHV� GH�PpWD�
PRGpOLVDWLRQ� GDQV� OH� FDGUH� GH� SURMHWV� LQGXVWULHOV�� &HV� UpDOLVDWLRQV� RQW� VRXOHYp� GH�
QRPEUHXVHV�TXHVWLRQV��1RXV�HQ�DYRQV�UpVROX�FHUWDLQHV�ORUV�GHV�SURMHWV��TXHOTXHIRLV�GH�IDoRQ�
DG�KRF��WDQGLV�TXH�G
DXWUHV�UHVWDLHQW�HQ�VXVSHQV��'DQV�XQ�GHX[LqPH�WHPSV�QRXV�DYRQV�WHQWp�
GH� OHXU� DSSRUWHU� GHV� UpSRQVHV� JpQpULTXHV�� 1RXV� DYRQV� pJDOHPHQW� pWHQGX� QRWUH� FKDPS�
G
LQYHVWLJDWLRQ�j�GHV�SUREOpPDWLTXHV�SOXV�JpQpUDOHV�TXL�QRXV�RQW�VHPEOp�LPSRUWDQWHV��

3RXU�UHVSHFWHU�FHWWH�ORJLTXH��OH�SUpVHQW�GRFXPHQW�HVW�RUJDQLVp�HQ�WURLV�JUDQGH�SDUWLHV��
'DQV�OD�SUHPLqUH��FKDSLWUHV���j����QRXV�H[SOLFLWRQV�O
HQVHPEOH�GHV�FRQFHSWV�TXH�QRXV�VHURQV�
DSSHOpV� j� PDQLSXOHU�� 'DQV� OD� VXLYDQWH� �FKDSLWUHV� �� j� ��� QRXV� SUpVHQWRQV� TXHOTXHV�
UpDOLVDWLRQV�LQGXVWULHOOHV�VLJQLILFDWLYHV��(QILQ��GDQV�OD�GHUQLqUH�SDUWLH��FKDSLWUHV���j�����QRXV�
OLYURQV�XQ�FHUWDLQ�QRPEUH�GH�UpIOH[LRQV�LVVXHV�GH�FH�TXL�D�pWp�IDLW��RX�FH�TXL�DXUDLW�SX�rWUH�
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IDLW��GDQV�OH�FDGUH�GHV�DSSOLFDWLRQV�LQGXVWULHOOHV��HW�EDVpHV�VXU�OHV�FRQFHSWV�TXH�QRXV�DYRQV�
SUpVHQWpV�GDQV�OD�SUHPLqUH�SDUWLH��

/H� FKDSLWUH���GH� FH�GRFXPHQW� UpVXPH� OHV� UpFHQWHV�DYDQFpHV�TXL�RQW�HX� OLHX�GDQV� OH�
GRPDLQH�GH�OD�PpWD�PRGpOLVDWLRQ��1RXV�\�WUDLWRQV�GHV�QRXYHDX[�VWDQGDUGV�DSSDUXV�j�O
20*�
�02)�HW�;0,��HW�GH�WUDYDX[�VLPLODLUHV��OHV�V1HWV��UpVXOWDW�G¶XQH�FROODERUDWLRQ�SUpDODEOH�HQWUH�
OH� &5*1$� HW� 6RGLIUDQFH�� 1RXV� \� LQWURGXLVRQV� pJDOHPHQW� GHV� WHFKQLTXHV� GpGLpHV� j� OD�
WUDQVIRUPDWLRQ�GH�PRGqOHV�FRPPH�;6/7��DLQVL�TXH�GHV�RXWLOV�SURSULpWDLUHV�GpYHORSSpV�SDU�
6RGLIUDQFH��� 6FULSWRU�*HQHUDWLRQ� HW� 6FULSWRU�7UDQVIRUPDWLRQ�� (QILQ�� QRXV� WHUPLQRQV� HQ�
pWXGLDQW�OHV�HQMHX[�GX�0'$�HW�OHV�SUREOqPHV�TX¶LO�VRXOqYH��

/H�FKDSLWUH���WUDLWH�GH�OD�QRWLRQ�GH�SURFHVVXV�GDQV�GLIIpUHQWV�FRQWH[WHV��1RXV�pWXGLRQV�
O¶XWLOLVDWLRQ�TXL�HVW�IDLWH�GHV�SURFHVVXV�GDQV�OHV�GRPDLQHV�GH�O¶LQJpQLHULH�V\VWqPH��GX�FRQWU{OH�
GH�JHVWLRQ�HW�GH�O¶RUJDQLVDWLRQ��GH�OD�JHVWLRQ�GH�OD�TXDOLWp�HW�GX�JpQLH�ORJLFLHO��1RXV�WHQWRQV�
GH�IDLUH�DSSDUDvWUH�OHV�FRQFHSWV�VRXV�MDFHQWV�j�FHOXL�GH�SURFHVVXV�j�WUDYHUV�OHV�GpILQLWLRQV�TXL�
HQ�VRQW�GRQQp��DLQVL�TXH�OHV�EpQpILFHV�OLpV�j�FHWWH�DSSURFKH��

'DQV� OH� FKDSLWUH� ��� QRXV� SUpVHQWRQV� SOXVLHXUV� IRUPDOLVPHV� GH� UHSUpVHQWDWLRQ� GH�
SURFHVVXV� VRXV� OD� IRUPH� GH� PpWD�PRGqOHV�� &HWWH� UHSUpVHQWDWLRQ� XQLIRUPH� SHUPHW� XQH�
FRPSUpKHQVLRQ�SOXV�DLVpH�GH�FKDFXQ�G¶HQWUH�HX[��(OOH�IDFLOLWH�pJDOHPHQW�OHXU�FRPSDUDLVRQ�HQ�
IDLVDQW�DSSDUDvWUH�OHV�VWUXFWXUHV�FRPPXQHV�HW�OHV�SDUWLFXODULWpV�GH�FKDFXQ��

/H� FKDSLWUH� �� WUDLWH� GH� O¶H[pFXWLRQ�GHV�PRGqOHV��1RXV� FRPPHQoRQV�SDU� LQWURGXLUH� OD�
QRWLRQ�G¶H[pFXWLRQ�GH�SURFHVVXV�WHOOH�TX¶HOOH�HVW�GpILQLH�GDQV�OH�GRPDLQH�GX�ZRUNIORZ��1RXV�
SUpVHQWRQV�HQVXLWH��j� WLWUH�G¶H[HPSOH��GHX[�DOJqEUHV�GH�SURFHVVXV��FHOOH�GH�7RQ\�+RDUH�HW�
FHOOH� GH� 5RELQ� 0LOQHU�� /HXUV� PRGqOHV�� UHVSHFWLYHPHQW� &63� HW� &&6�� IRUPDOLVHQW� OD�
UHSUpVHQWDWLRQ�GHV�SURFHVVXV�HW� OHXU�H[pFXWLRQ�j� O¶DLGH�GH�FRQFHSWV�PDWKpPDWLTXHV��(QILQ��
QRXV�WUDLWRQV�G¶DXWUHV�WHFKQLTXHV�GH�VSpFLILFDWLRQ�GH�OD�VpPDQWLTXH�G¶H[pFXWLRQ��1RXV�QRXV�
LQWpUHVVRQV� WRXW� SDUWLFXOLqUHPHQW� j� OD� VpPDQWLTXH�GHV�DFWLRQV��j� WUDYHUV�GHX[�SURSRVLWLRQV�
GLIIpUHQWHV�� OD� SUHPLqUH� GHVWLQpH� DX[� ODQJDJHV� GH� SURJUDPPDWLRQ�� HW� OD� VHFRQGH� DX[�
PRGqOHV�80/��

'DQV� OH� FKDSLWUH� �� QRXV� SUpVHQWRQV� O¶RXWLOODJH� GpYHORSSp� DX� VHLQ� GH� OD� VRFLpWp�
6RGLIUDQFH� SRXU� OD� GpILQLWLRQ� GH� PRGqOHV� GH� SURFHVVXV� HW� OHXU� PDQLSXODWLRQ�� 1RXV�
FRPPHQoRQV� SDU� pWXGLHU� OH� PpWD�PRGqOH� GH� SURFHVVXV� TXH� QRXV� DYRQV� SURSRVp� SRXU� OD�
GHVFULSWLRQ� GHV� SURFHVVXV� PpWLHU� GH� 6RGLIUDQFH�� 3XLV� QRXV� LQWURGXLVRQV� OH� PRGHOHXU�
JUDSKLTXH� GH� SURFHVVXV� EDVp� VXU� FH� PpWD�PRGqOH�� DLQVL� TXH� OHV� PpFDQLVPHV� G¶RXYHUWXUH�
SHUPHWWDQW�OD�UHSULVH�GH�PRGqOHV�EDVpV�VXU�G¶DXWUHV�IRUPDOLVPHV�HW�O¶RSpUDWLRQQDOLVDWLRQ�GHV�
PRGqOHV�GH�SURFHVVXV��

/H� FKDSLWUH� �� UHODWH� XQH� PLVH� HQ� °XYUH� GH� FHW� RXWLOODJH� VXU� XQ� FDV� FRQFUHW��� XQ�
SURFHVVXV� GH� WLHUFH� PDLQWHQDQFH� DSSOLFDWLYH�� 1RXV� SUpVHQWRQV� FH� SURFHVVXV� WHO� TXH� QRXV�
O¶DYRQV�PRGpOLVp��F¶HVW�j�GLUH�FRQIRUPpPHQW�DX�IRUPDOLVPH�SUpFpGHPPHQW�GpILQL��j�O¶DLGH�GX�
PRGHOHXU� JUDSKLTXH�� &H� PRGqOH� D� HQVXLWH� pWp� H[SORLWp� SRXU� DOLPHQWHU� XQ� PRWHXU� GH�
ZRUNIORZ� HW� DLQVL� DXWRPDWLVHU� OH� FRQWU{OH� GH� O¶H[pFXWLRQ� GX� SURFHVVXV�� 1RXV� LQVLVWRQV�
SDUWLFXOLqUHPHQW� VXU� OD�PpWKRGH�TXH�QRXV�DYRQV�PLVH�HQ�SUDWLTXH��XQH�DSSURFKH� LWpUDWLYH�
SDU�SURWRW\SDJH��SHUPHWWDQW�XQH�YDOLGDWLRQ�UDSLGH�HW�VpOHFWLYH��/HV�WHFKQLTXHV�GH�JpQpUDWLRQ�
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QRXV�SHUPHWWHQW�HQ�HIIHW�GH�SURGXLUH�LQVWDQWDQpPHQW�GHV�SURWRW\SHV�RSpUDWLRQQHOV�j�SDUWLU�
GH� PRGqOHV� SDUWLHOV�� &HV� SURWRW\SHV� SHXYHQW� DORUV� VHUYLU� FRPPH� EDVH� GH� FRPPXQLFDWLRQ�
DYHF�OHV�H[SHUWV�PpWLHU��HW�FRPPH�VXSSRUW�GH�YDOLGDWLRQ��

'DQV� OH�FKDSLWUH���QRXV�UDSSRUWRQV�XQH�H[SpULPHQWDWLRQ�VXSSOpPHQWDLUH�FRQVLVWDQW�j�
LQWpJUHU� XQ� RXWLO� GH� SODQLILFDWLRQ� HQ� SOXV� GX� PRGHOHXU� GH� SURFHVVXV� HW� GX� PRWHXU� GH�
ZRUNIORZ�� 1RXV� PRQWURQV� FRPPHQW� QRXV� DYRQV� DXWRPDWLVp� OHV� pFKDQJHV� G¶LQIRUPDWLRQV�
HQWUH� OHV� GLIIpUHQWV� PRGqOHV� LPSOLTXpV��� OH�PRGqOH� GH� SURFHVVXV� JpQpULTXH�� OH�PRGqOH� GH�
SURFHVVXV�H[pFXWDEOH�HW�OH�PRGqOH�GH�SODQLILFDWLRQ��3RXU�FHOD�QRXV�XWLOLVRQV�OHV�GHX[�RXWLOV�GH�
PDQLSXODWLRQ� GH� PRGqOHV� GpYHORSSpV� SDU� 6RGLIUDQFH�� 6FULSWRU�*HQHUDWLRQ� HW� 6FULSWRU�
7UDQVIRUPDWLRQ�� &HWWH� LQWpJUDWLRQ� Q¶HVW� SDV� OLPLWpH� j� OD� SKDVH� GH� FRQFHSWLRQ�� SXLVTXH� OD�
SODQLILFDWLRQ�HVW�PDLQWHQXH�FRKpUHQWH�DYHF�O¶H[pFXWLRQ�UpHOOH�GX�SURFHVVXV�SDU�O¶LQWHUPpGLDLUH�
GH�FRPSRVDQWV�GH�PLVH�j�MRXU�LQWpJUpV�GDQV�OH�ZRUNIORZ��

'DQV� OH� FKDSLWUH� ��� QRXV� QRXV� LQWpUHVVRQV� j� O¶H[LVWHQFH� G¶XQ� HQVHPEOH� GH� FRQFHSWV�
FRPPXQV�j�FKDTXH�PpWD�PRGqOH�GH�SURFHVVXV��3RXU�FHOD��QRXV�XWLOLVRQV�OHV�GLIIpUHQWV�PpWD�
PRGqOHV�TXH�QRXV�DYRQV�pWXGLpV�GDQV�OD�SUHPLqUH�SDUWLH��1RXV�WHQWRQV�GH�OHV�FRPSDUHU�HQ�
QRXV�EDVDQW�VXU�XQ�FHUWDLQ�QRPEUH�G¶DVSHFWV�TXL�QRXV�VHPEOHQW�SDUWLFXOLqUHPHQW�SHUWLQHQWV��
1RXV�H[SOLFLWRQV�HQVXLWH�OHV�UpVXOWDWV�GH�FHW�DOLJQHPHQW�VRXV�OD�IRUPH�G¶XQ�PpWD�PRGqOH�TXL�
SRXUUDLW�GRQF�FRQVWLWXHU�XQ�QR\DX�GH�PpWD�PRGqOH�GH�SURFHVVXV��

'DQV� OH� FKDSLWUH� ��� QRXV� QRXV� LQWpUHVVRQV� DX[� UHODWLRQV� HQWUH� OHV�PpWD�PRGqOHV� GH�
SURFHVVXV� HW� G¶DXWUHV� W\SHV� GH� PpWD�PRGqOHV� �SURGXLWV�� RUJDQLVDWLRQ� VWUXFWXUHOOH��� 1RXV�
FLEORQV� OH� FRXSODJH� H[LVWDQW� HQWUH� PRGqOH� GH� SURGXLW� HW� PRGqOH� GH� SURFHVVXV�� FRXSODJH�
FRQVWDWp� GDQV� GH� PXOWLSOHV� SURSRVLWLRQV�� 1RXV� LGHQWLILRQV� XQ� FHUWDLQ� QRPEUH� GH� UHODWLRQV�
HQWUH�80/�HW�OH�PpWD�PRGqOH�GH�SURFHVVXV�TXH�QRXV�DYRQV�SUpVHQWp�GDQV�OH�FKDSLWUH����

/H�FKDSLWUH����SRVH�OH�SUREOqPH�GH�OD�UHSUpVHQWDWLRQ�GH�O¶H[pFXWLRQ�GH�SURFHVVXV��$X�
WUDYHUV�G¶H[SpULPHQWDWLRQV�DYHF� OHV�UpVHDX[�GH�3HWUL�HW�GHV�IRUPDOLVPHV�GH�GpILQLWLRQ�HW�GH�
FRQWU{OH�GH�ZRUNIORZ��QRXV�WUDLWRQV�GH� OD�PRGpOLVDWLRQ�G¶HQWLWpV�G\QDPLTXHV��1RXV�WHQWRQV�
GH�GpFULUH�GH�IDoRQ�H[SOLFLWH�O¶H[pFXWLRQ�G¶XQ�SURFHVVXV��DLQVL�TXH�VHV�OLHQV�DYHF�OD�GpILQLWLRQ�
GH� FH� PrPH� SURFHVVXV�� 1RXV� WHUPLQRQV� SDU� XQH� FRPSDUDLVRQ� HQWUH� QRWUH� YLVLRQ� HW� FHOOH�
YpKLFXOpH� SDU� O¶DUFKLWHFWXUH� GH� PRGpOLVDWLRQ� j� TXDWUH� FRXFKHV�� 1RXV� LQVLVWRQV� WRXW�
SDUWLFXOLqUHPHQW�VXU�OHV�QRWLRQV�G¶LQVWDQFLDWLRQ�HW�G¶H[pFXWLRQ��

'DQV� OH� FKDSLWUH� ���� QRXV� SUpVHQWRQV� XQH� pWXGH� WKpRULTXH� VXU� O¶H[pFXWDELOLWp� GHV�
PRGqOHV� GH� SURFHVVXV�� 1RXV� FRPPHQoRQV� SDU� IRUPXOHU� OH� SUREOqPH�� TXL� HVW� OH� PDQTXH�
G¶H[SOLFLWDWLRQ�GH�OD�VpPDQWLTXH�G¶H[pFXWLRQ�GHV�PRGqOHV�GH�SURFHVVXV�GDQV�OHV�V\VWqPHV�GH�
PpWD�PRGpOLVDWLRQ�EDVpV�VXU�OH�02)��1RXV�LQGLTXRQV�HQVXLWH�XQH�VROXWLRQ�LPSOpPHQWpH�GDQV�
OH� V\VWqPH� GHV� V1HWV�� &HOOH�FL� SUpVHQWDQW� TXHOTXHV� ODFXQHV�� QRXV� SURSRVRQV� XQH� VROXWLRQ�
DOWHUQDWLYH�EDVpH�VXU�GHV�IRUPDOLVPHV�H[LVWDQWV�GH�VpPDQWLTXH�G¶DFWLRQ��

)LQDOHPHQW��OH�FKDSLWUH����FRQFOXW�FH�WUDYDLO�HQ�UpFDSLWXODQW�OHV�UpVXOWDWV�REWHQXV�HW�OHV�
SULQFLSDOHV� FRQWULEXWLRQV� HW� HQ� pYRTXDQW� GLIIpUHQWHV� SRVVLELOLWpV� GH� FRQWLQXDWLRQ� HW�
G¶H[WHQVLRQ�GX�WUDYDLO�GpMj�UpDOLVp��
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7RXW�DX� ORQJ�GH�QRV�WUDYDX[��QRXV�QRXV�VRPPHV�VRXYHQW�EDVpV�VXU�GHV�SURSRVLWLRQV�
H[LVWDQWHV��/HV� UpDOLVDWLRQV� LQGXVWULHOOHV�TXH�QRXV�DYRQV�HIIHFWXpHV�XWLOLVHQW�GHV�WHFKQLTXHV�
GH� PpWD�PRGpOLVDWLRQ�� 1RXV� DYRQV� DLQVL� SX� PHWWUH� HQ� °XYUH� OH� IRUPDOLVPH� GHV� V1HWV��
ILQDOLVp�GDQV�OD�WKqVH�GH�5LFKDUG�/HPHVOH�>��@��DLQVL�TXH�GHV�IRUPDOLVPHV�VWDQGDUGV�LVVXV�GH�
O¶20*��&HV�UpDOLVDWLRQV��WRXW�FRPPH�QRV�UpIOH[LRQV��RQW�pWp�DERQGDPPHQW�DOLPHQWpHV�SDU�OHV�
QRPEUHX[� WUDYDX[� GDQV� OH� GRPDLQH� GX� SURFHVVXV�� &HV� GHUQLHUV� RQW� G¶DLOOHXUV� pWp�
H[WUrPHPHQW� QRPEUHX[� SHQGDQW� OD� GXUpH� GH� FHWWH� WKqVH�� GRQQDQW� OLHX� j� GH� QRPEUHXVHV�
SURSRVLWLRQV�LPSRUWDQWHV��63(0��('2&��%30/��;/$1*��:6)/��HWF����/D�UDSLGLWp�j�ODTXHOOH�D�
pYROXp� O¶pWDW� GH� O¶DUW� GDQV� FH� GRPDLQH�� WRXW� HQ� FRQILUPDQW� O¶RSSRUWXQLWp� GH� FHWWH� WKqVH�� D�
FRQVWLWXp�XQ�IDFWHXU�GH�FRPSOH[LWp�VXSSOpPHQWDLUH��

'DQV� FHWWH� SUHPLqUH�SDUWLH� QRXV�SUpVHQWRQV� OHV� FRQFHSWV� VXU� OHVTXHOV� VH�EDVHQW�QRV�
WUDYDX[��1RXV�FRPPHQoRQV�SDU�GUHVVHU�XQ�SDQRUDPD�GHV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ��
1RXV� \� SUpVHQWRQV� GHX[� IRUPDOLVPHV� �OH� 02)� HW� OHV� V1HWV�� HW� OHXUV� IRUPDWV� G¶pFKDQJH�
DVVRFLpV��1RXV� pWXGLRQV� pJDOHPHQW� TXHOTXHV� WHFKQLTXHV�GH� WUDQVIRUPDWLRQ�GH�PRGqOH�TXH�
QRXV�DYRQV�HX�O¶RFFDVLRQ�GH�PHWWUH�HQ�°XYUH��/HV�SDUWLHV�VXLYDQWHV�WUDLWHQW�GX�FRQFHSW�GH�
SURFHVVXV��7RXW�G¶DERUG��QRXV�SDVVRQV�HQ�UHYXH�O¶XWLOLVDWLRQ�TXL�HVW�IDLWH�GX�SURFHVVXV�GDQV�
TXHOTXHV�GRPDLQHV�TXH�QRXV�DYRQV�SX�DERUGHU��LQJpQLHULH�V\VWqPH��FRQWU{OH�GH�JHVWLRQ�HW�
RUJDQLVDWLRQ�� JHVWLRQ� GH� OD� TXDOLWp� HW� GpYHORSSHPHQW� ORJLFLHO��� (QVXLWH�� QRXV� LQWURGXLVRQV�
GLIIpUHQWV�IRUPDOLVPHV�GH�SURFHVVXV��&HV�IRUPDOLVPHV�QRXV�RQW�VHUYL�GH�EDVH�GH�WUDYDLO�ORUV�
GH� OD�GpILQLWLRQ�G¶XQ�PpWD�PRGqOH�SRXU� OHV�SURFHVVXV�PpWLHU�GH�6RGLIUDQFH�� ,OV�FRQVWLWXHQW�
pJDOHPHQW� OD� FOp� GH� YR�WH� G¶XQ� WUDYDLO� GH� UpIOH[LRQ� TXH� QRXV� DYRQV� PHQp� VXU� OD�
FDUDFWpULVDWLRQ� HW� O¶RUJDQLVDWLRQ� GHV� PpWD�PRGqOHV� GH� SURFHVVXV�� HW� TXH� QRXV� SUpVHQWRQV�
XOWpULHXUHPHQW�� (QILQ�� GDQV� OD� GHUQLqUH� VHFWLRQ� GH� FHWWH� SDUWLH�� QRXV� WUDLWRQV� GH�
O¶H[pFXWDELOLWp� GHV� PRGqOHV�� /HV� FRQFHSWV� TXL� \� VRQW� SUpVHQWpV� VRQW� ODUJHPHQW� UpIpUHQFpV�
GDQV� OD� VHFWLRQ� SUpVHQWDQW� QRV� WUDYDX[� VXU� OD� GpILQLWLRQ� GH� OD� VpPDQWLTXH�G¶H[pFXWLRQ�GHV�
PpWD�PRGqOHV�GH�SURFHVVXV��
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�����,QWURGXFWLRQ�j�OD�PpWD�PRGpOLVDWLRQ�

/D� PRGpOLVDWLRQ� HVW� XQH� WHFKQLTXH� SHUPHWWDQW� GH� UHSUpVHQWHU� GHV� V\VWqPHV�� /HV�
REMHFWLIV�VRQW�G¶DLGHU�GDQV�O¶DQDO\VH�GHV�V\VWqPHV�H[LVWDQWV��PRGpOLVDWLRQ�©�DV�LV�ª���GDQV�OD�
FRQFHSWLRQ�GH�QRXYHDX[�V\VWqPHV��PRGpOLVDWLRQ�©�WR�EH�ª���DLQVL�TXH�GH�IRXUQLU�XQ�VXSSRUW�
j� OD� GLVFXVVLRQ� HW� j� O¶pFKDQJH� G¶LQIRUPDWLRQV� HQWUH� OHV� GLIIpUHQWHV� SDUWLHV� LQWpUHVVpHV�� 8Q�
PRGqOH� Q¶HVW� SDV�� GDQV� OD� SOXSDUW� GHV� FDV�� XQH� UHSUpVHQWDWLRQ� H[KDXVWLYH�GX� V\VWqPH��(Q�
HIIHW�� LO� VHUDLW� DORUV� DXVVL� FRPSOH[H� TXH� OH� V\VWqPH� OXL�PrPH�� 3RXU� TX¶LO� VRLW� OLVLEOH��
FRPSUpKHQVLEOH�HW�PDQLSXODEOH��RQ�OH�UHVWUHLQW�j�XQH�GHVFULSWLRQ�SDUWLHOOH�GX�V\VWqPH��6HORQ�
OHV�REMHFWLIV�GX�PRGpOLVDWHXU�� OHV�DVSHFWV� MXJpV�SHUWLQHQWV�VRQW�SULV�HQ�FRPSWH�� WDQGLV�TXH�
OHV� DXWUHV� VRQW� RFFXOWpV�� $LQVL�� XQ� PRGqOH� FRUUHVSRQG� j� XQ� FHUWDLQ� SRLQW� GH� YXH� VXU� XQ�
V\VWqPH��,O�HVW�OH�SURGXLW�GH�O¶DSSOLFDWLRQ�G¶XQ�ILOWUH�VXU�XQ�V\VWqPH��&H�ILOWUH��TXL�GpILQLW�OHV�
DVSHFWV� G¶LQWpUrW� GX� V\VWqPH�� HVW� OH� PpWD�PRGqOH�� (Q� GpOLPLWDQW� O¶XQLYHUV� GX� GLVFRXUV�� LO�
FRQWUDLQW� OD� GpILQLWLRQ� G¶XQ� PRGqOH� j� SDUWLU� G¶XQ� V\VWqPH�� 8Q� PrPH� V\VWqPH� SHXW� GRQF�
GRQQHU� OLHX�j�XQH� LQILQLWp�GH�PRGqOHV�FLEODQW�FKDFXQ�GHV�DVSHFWV�GLIIpUHQWV��DXWUHPHQW�GLW�
EDVpV�VXU�GHV�PpWD�PRGqOHV�GLIIpUHQWV��&¶HVW�FH�TXH�PRQWUH� OD�)LJXUH����H[WUDLWH�GH�>�@��,O�
HVW� pJDOHPHQW� IUpTXHQW� TX¶XQ� PrPH� PpWD�PRGqOH� SHUPHWWH� G¶H[WUDLUH� SOXVLHXUV� PRGqOHV�
VHORQ�FHUWDLQV�FKRL[�DUELWUDLUHV�GH�UHSUpVHQWDWLRQ���

Meta-Model

terminology : Collection
assertions : Collection

Model

ask(q : Question)

System

ask(q : Question)
0..n1

+isRepresentedBy+represents
0..n1

�

)LJXUH����6\VWqPH��PRGqOH�HW�PpWD�PRGqOH�

8Q�PpWD�PRGqOH�SHXW�rWUH�GpFRXSp�HQ�GHX[�SDUWLHV�GLVWLQFWHV��� OD�WHUPLQRORJLH�HW�OHV�
DVVHUWLRQV�� /D� WHUPLQRORJLH� HVW� O¶HQVHPEOH� GHV� FRQFHSWV� j� GLVSRVLWLRQ�� OHXUV� SURSULpWpV� HW�
OHXUV� UHODWLRQV�� &HV� FRQFHSWV� GRLYHQW� DYRLU� XQH� FHUWDLQH� JpQpULFLWp�� FDU� LOV� GRLYHQW� SRXYRLU�
rWUH� UpXWLOLVpV� SDU� SOXVLHXUV� PRGqOHV�� &¶HVW� SULQFLSDOHPHQW� FH� QLYHDX� GH� JpQpULFLWp� TXL�
GLVWLQJXH� OH� PpWD�PRGqOH� GX� PRGqOH�� /HV� DVVHUWLRQV� VRQW� GHV� UqJOHV� VXSSOpPHQWDLUHV�
SHUPHWWDQW�GH�FRQWUDLQGUH� O¶XWLOLVDWLRQ�GHV�pOpPHQWV� LQWURGXLW�SDU� OD�WHUPLQRORJLH��FRQFHSWV��
SURSULpWpV�HW�UHODWLRQV���

(WDQW�GRQQp�TX¶RQ�SHXW�GpILQLU�XQ�PpWD�PRGqOH� VSpFLILTXH�SRXU� FKDTXH�GRPDLQH� �HW�
GDQV�ELHQ�GHV�FDV�RQ�SHXW�HQ�GpILQLU�SOXVLHXUV�SRXU�XQ�PrPH�GRPDLQH���OH�ULVTXH�pWDLW�JUDQG�
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GH�OHV�YRLU�VH�PXOWLSOLHU�GH�IDoRQ�WRWDOHPHQW�DQDUFKLTXH��&¶HVW�SRXU�\�IDLUH�IDFH�TX¶HVW�DSSDUX�
OH� FRQFHSW� GH� PpWD�PpWD�PRGqOH�� 8Q� PpWD�PpWD�PRGqOH� IRXUQLW� OH� ODQJDJH� XQLTXH� GH�
GpILQLWLRQ� GH� O¶HQVHPEOH� GHV�PpWD�PRGqOHV�� FH� TXL� IDFLOLWH� OHXU� LQWHURSpUDELOLWp��2Q� D� DORUV�
DVVLVWp�j�O¶pPHUJHQFH�G¶XQH�DUFKLWHFWXUH�GH�PRGpOLVDWLRQ�EDVpH�VXU�TXDWUH�FRXFKHV�GLVWLQFWHV�
�)LJXUH�����DXWRXU�GH�ODTXHOOH�V¶HVW�IRUPp�XQ�FRQVHQVXV��$X�QLYHDX�OH�SOXV�KDXW��DXVVL�DSSHOp�
0���VH�WURXYH�OH�VHXO�HW�XQLTXH�PpWD�PpWD�PRGqOH��$X�QLYHDX�LQIpULHXU��0���LO�\�D�GHV�PpWD�
PRGqOHV�GpILQLVVDQW�FKDFXQ�XQ�IRUPDOLVPH�SURSUH�j�XQ�GRPDLQH�GRQQp��3XLV�DX�QLYHDX�0���
RQ�D�OHV�PRGqOHV��FKDTXH�PRGqOH�pWDQW�EDVp�VXU�XQ�HW�XQ�VHXO�PpWD�PRGqOH��(QILQ�DX�QLYHDX�
OH� SOXV� EDV� �0��� VH� WURXYHQW� OHV� ©�LQVWDQFHV�ª� GHV� PRGqOHV�� &HWWH� DUFKLWHFWXUH� GH�PpWD�
PRGpOLVDWLRQ�HVW�DXMRXUG¶KXL�FRPPXQpPHQW�DFFHSWpH��SDUWLFXOLqUHPHQW�JUkFH�DX[�WUDYDX[�GH�
O¶20*� HQ� OD� PDWLqUH�� 'HV� IRUPDOLVPHV� PRLQV� UpFHQWV� FRPPH� &',)� >��@� �&$6(� 'DWD�
,QWHUFKDQJH�)RUPDW��RX�,5'6�>��@��,QIRUPDWLRQ�5HVRXUFH�'LFWLRQDU\�6\VWHP��DYDLHQW�RXYHUW�
OD�YRLH��
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Méta-modèle 

Modèle 
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Entité, Relation, 
Paquetage 

Classe, Méthode, 
Attribut, Composant 

Client, Fournisseur, 
Fiche 

Jean Dupont, Soft-
Maint, Fiche001 

M3 

M2 

M1 

M0 
�

)LJXUH����8QH�LOOXVWUDWLRQ�GH�O
DUFKLWHFWXUH���FRXFKHV�

'DQV�FH�FKDSLWUH�QRXV�SUpVHQWRQV�FHUWDLQHV�GHV�WHFKQLTXHV�TXL�IRQW�SDUWLH�GH�OD�ERvWH�j�
RXWLOV�GH� OD�PpWD�PRGpOLVDWLRQ��7RXW�G¶DERUG�QRXV�pWXGLRQV� OHV�PpWD�PpWD�PRGqOHV�HW�SOXV�
SDUWLFXOLqUHPHQW� OD� VSpFLILFDWLRQ� GH� O¶20*�� OH� 02)�� HW� OD� SURSRVLWLRQ� GH� O¶8QLYHUVLWp� GH�
1DQWHV�� OHV�V1HWV��(QVXLWH�QRXV�SDVVRQV�HQ�UHYXH� OHV�IRUPDWV�G¶pFKDQJH�QRUPDOLVpV�GpILQLV�
SRXU� FKDFXQ�GHV� IRUPDOLVPHV�pWXGLpV�SUpFpGHPPHQW�� ,OV�SHUPHWWHQW� O¶pFKDQJH�GH�PRGqOHV�
HQWUH� FRPSRVDQWV� ORJLFLHOV�� &H� VRQW�;0,� HW� ;0/�V1HWV�� TXL� V¶DSSXLHQW� WRXV�GHX[� VXU�;0/��
1RXV�DYRQV�OLPLWp�FHWWH�pWXGH�j�O¶LQWHURSpUDELOLWp�SDU�pFKDQJH�GH�ILFKLHUV��RPHWWDQW�G¶DXWUHV�
PpFDQLVPHV�FRPPH�OD�FRUUHVSRQGDQFH�02)�,'/��3RXU�GHV�UDLVRQV�GH�FRQFLVLRQ�QRXV�DYRQV�
FKRLVL� GH� QRXV� OLPLWHU� DX[� WHFKQLTXHV� TXH� QRXV� DYRQV� SX� PHWWUH� HQ� °XYUH�� 3XLV� QRXV�
SUpVHQWRQV�GHV�RXWLOV�GpGLpV�j�OD�WUDQVIRUPDWLRQ�GH�PRGqOHV��3RXU�FHWWH�SDUWLH��QRXV�DYRQV�
pJDOHPHQW� FKRLVL� GH� QH� SDV� GUHVVHU� XQ� SDQRUDPD� H[KDXVWLI� GHV� RXWLOV� GH� WUDQVIRUPDWLRQ��
PDLV�GH�UHVWUHLQGUH�QRWUH�SUpVHQWDWLRQ�j�FHX[�TXH�QRXV�DYRQV�HIIHFWLYHPHQW�HPSOR\pV��1RXV�
WHUPLQRQV�HQ�SUpVHQWDQW�OH�0'$��XQH�QRXYHOOH�DSSURFKH�GX�GpYHORSSHPHQW�ORJLFLHO�SURSRVpH�
SDU�O¶20*��HW�TXL�VH�EDVH�SULQFLSDOHPHQW�VXU�OHV�PRGqOHV�HW�OHV�PpWD�PRGqOHV��



/HV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�
 

 
���

 
 

�����'HV�PpWD�PpWD�PRGqOHV�

�������8Q�IRUPDOLVPH�QRUPDOLVp���OH�02)�

/H�02)�D�pWp�DGRSWp�HQ������SDU� O¶20*��,O�VSpFLILH�XQ� ODQJDJH�SRXU� OD�GpILQLWLRQ�GH�
PpWD�PRGqOHV��F¶HVW�GRQF�XQ�PpWD�PpWD�PRGqOH��DLQVL�TX¶XQH�DUFKLWHFWXUH�GH�PRGpOLVDWLRQ��
,O� D� SRXU� REMHFWLI�GH� IDFLOLWHU� OD�JHVWLRQ�GHV�PpWD�GRQQpHV�HW� OHXU� LQWHURSpUDELOLWp�� /H�02)�
GpILQLW� XQ�PpWD�PpWD�PRGqOH� UpIOH[LI� QRQ�PLQLPDO�� ,O� HVW� GLUHFWHPHQW� LVVX�GHV� WUDYDX[� VXU�
80/��(Q�HIIHW��j� O¶RULJLQH��80/�pWDLW� UpIOH[LI�� F¶HVW�j�GLUH�TX¶80/�pWDLW�GpFULW�HQ�80/��&¶HVW�
FHWWH� SDUWLH� UpIOH[LYH� G¶80/�� OpJqUHPHQW� UHPDQLpH�� TXL� D� GRQQp� QDLVVDQFH� DX� 02)��
$XMRXUG¶KXL� FHV� GHX[� VSpFLILFDWLRQV� pYROXHQW� LQGpSHQGDPPHQW�� 7RXWHIRLV�� OHV� GLIIpUHQFHV�
HQWUH� OD�YHUVLRQ�DFWXHOOH�GX�02)������� >��@�HW� OH�QR\DX�GH� OD�YHUVLRQ�DFWXHOOH�G¶80/�������
>��@� VRQW� UHODWLYHPHQW� OLPLWpHV�� /H� PpWD�PpWD�PRGqOH� 02)� SUpVHQWp� )LJXUH� �� QH� GLYHUJH�
DYHF� OH� QR\DX� G¶80/� TXH� VXU� XQ� SHWLW� QRPEUH� GH� SRLQWV�� 3DU� H[HPSOH�� HQ� 80/��
*HQHUDOL]DEOH(OHPHQW� Q¶KpULWH� SDV� GH� 1DPHVSDFH� PDLV� GH� 0RGHO(OHPHQW�� XQH� UHODWLRQ�
H[SOLFLWH�H[LVWH�HQWUH�&ODVVLILHU�HW�)HDWXUH��DORUV�TXH�GDQV� OH�02)�FHWWH�UHODWLRQ�HVW�GpILQLH�
SDU�OD�UHODWLRQ�&RQWDLQV�HQWUH�XQ�1DPHVSDFH�HW�XQ�0RGHO(OHPHQW��HWF��

Package

Association DataType Class

BehavioralFeature

Feature

StructuralFeature

Attribute

ConstantStructureField

Parameter

Classifier

TypedElement

1

0..n

1

0..n

IsOfType
GeneralizableElement

0..n

0..n

0..n

Generalizes

0..n

Constraint Tag

ModelElement
0..n 0..n0..n

/DependsOn

0..n

1..n

0..n

1..n

0..n

Constrains

1..n

0..n

1..n

0..n

AttachesTo

Namespace

0..n

0..1

0..n

0..1

Contains

Import
10..n 10..n

Aliases

ExceptionOperation

0..n0..n 0..n0..n

CanRaise

Association
End

Reference

1

0..n

1

0..n

RefersTo 1

0..n

1

0..n /Exposes

�

)LJXUH����/H�02)��

�
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8Q� GHV� DYDQWDJHV� GH� FHW� DOLJQHPHQW� HVW� TXH� QRPEUH� GH� PpFDQLVPHV� LQLWLDOHPHQW�
GpYHORSSpV�SRXU�80/�RQW�SX�rWUH�DLVpPHQW�LQWpJUpV�GDQV�OD�VSpFLILFDWLRQ�GX�02)��2Q�SHXW�
FLWHU� SDU� H[HPSOH� 2&/� >���@� �2EMHFW� &RQVWUDLQW� /DQJXDJH��� ODQJDJH� GH� FRQWUDLQWHV�
SHUPHWWDQW�GH�GpILQLU�GHV�DVVHUWLRQV�VXU�GHV�PRGqOHV�80/��UpXWLOLVp�DX�QLYHDX�GX�02)��'H�
PDQLqUH� SUDWLTXH�� XQ� $*/� 80/� YD� SRXYRLU� rWUH� XWLOLVp� SRXU� PDQLSXOHU� GHV� PpWD�PRGqOHV�
EDVpV�VXU�OH�02)��&HOD�LPSOLTXH�XQH�XWLOLVDWLRQ�SDUWLFXOLqUH�GH�O¶RXWLO�SXLVTX¶RQ�GRLW�DORUV�VH�
UHVWUHLQGUH�j�O¶HPSORL�GHV�FRQFHSWV�FRPPXQV�DX[�GHX[�IRUPDOLVPHV��SDV�GH�FDV�G¶XWLOLVDWLRQ��
GH�GLDJUDPPH�G¶pWDWV�RX�GH�FODVVH�DVVRFLDWLRQV���/¶$*/�5RVH��pGLWp�SDU�OD�VRFLpWp�5DWLRQDO��
GLVSRVH� DLQVL� G¶XQ� PRGXOH� FRPSOpPHQWDLUH� GpYHORSSp� SDU� OD� VRFLpWp� 8QLV\V� SRXU�
O¶LPSRUW�H[SRUW�GH�PRGqOHV�80/�HW�GH�PpWD�PRGqOHV�02)�DX�IRUPDW�;0,��

7\SLTXHPHQW�� XQ� PpWD�PRGqOH� EDVp� VXU� OH� 02)� HVW� XQ� SDTXHWDJH� �LQVWDQFH� GH�
3DFNDJH�� TXL� FRQWLHQW� XQ�HQVHPEOH�GH� FODVVHV� �LQVWDQFHV�GH�&ODVV��� UHOLpHV�HQWUH�HOOHV�SDU�
GHV�DVVRFLDWLRQV��LQVWDQFHV�G¶$VVRFLDWLRQ��HW�SRWHQWLHOOHPHQW�UHJURXSpHV�HQ�VRXV�SDTXHWDJHV�
�LQVWDQFHV�GH�3DFNDJH���6XU�XQH�FODVVH�RQ�SHXW�GpILQLU�GHV�DWWULEXWV��LQVWDQFHV�G¶$WWULEXWH��
DLQVL� TXH� GHV� RSpUDWLRQV� �LQVWDQFHV�G¶2SHUDWLRQ��� /HV� FODVVHV� VRQW� UHOLpHV� DX[� DVVRFLDWLRQV�
SDU� GHV� UpIpUHQFHV� �LQVWDQFHV� GH� 5HIHUHQFH�� YHUV� GHV� H[WUpPLWpV� G¶DVVRFLDWLRQ� �LQVWDQFH�
G¶$VVRFLDWLRQ(QG��� (QILQ�� RQ� SHXW� SUpFLVHU� OH� PpWD�PRGqOH� HQ� DMRXWDQW� GHV� FRQWUDLQWHV�
�LQVWDQFHV�GH�&RQVWUDLQW��VXU�FKDFXQ�GHV�pOpPHQWV��'DQV�O¶H[HPSOH�VXLYDQW��)LJXUH�����RQ�D�
GpILQL�XQ�PpWD�PRGqOH�02)�H[WUrPHPHQW�VLPSOLILp�GHVWLQp�j� OD�UHSUpVHQWDWLRQ�GH�EDVHV�GH�
GRQQpHV��

DBElement

name : String

Table
Column

type : String
0..n

1 +column
0..n+table

1

�

)LJXUH����0pWD�PRGqOH�02)�G
XQH�EDVH�GH�GRQQpH�

8Q� FHUWDLQ� QRPEUH� G¶RXWLOV� SHUPHWWHQW� GH� GpILQLU� HW� GH�PDQLSXOHU� GHV�PpWD�PRGqOHV�
EDVpV�VXU�OH�02)��2Q�SHXW�FLWHU�SDU�H[HPSOH���

• 0�-��� XQ�RXWLO� GpYHORSSp�SDU�;DYLHU�%ODQF��DX� FRXUV�G¶XQ�SDUWHQDULDW�HQWUH� OH�
/LS�� HW� (')� 5	'�� SRXU� OD� GpILQLWLRQ� JUDSKLTXH� GH� PpWD�PRGqOHV� HW� OD�
JpQpUDWLRQ� GHV� LQWHUIDFHV� ,'/� HW� GH� OD� '7'� ;0,� �KWWS���ZZZ�
VUF�OLS��IU�PHWD�3URMHWV�0�-�P�M�KWPO���

• 8QLYHUVDOLV���XQ�UpIpUHQWLHO�GH�PRGqOH�GpYHORSSp�SDU�)UDQFH�7HOHFRP�5	'�EDVp�
VXU�OH�02)�HW�SRXYDQW�GRQF�DEULWHU�WRXW�PRGqOH�GRQW�OH�PpWD�PRGqOH�HVW�EDVp�
VXU�OH�02)��KWWS���XQLYHUVDOLV�HOLEHO�WP�IU�LQGH[�KWPO���

• G02)��� XQ� RXWLO� GpYHORSSp� DX� VHLQ� GX�'67&� �'LVWULEXWHG� 6\VWHP�7HFKQRORJ\�
&HQWUH��HQ�$XVWUDOLH�SRXU�OD�GpILQLWLRQ�HW�OD�JHVWLRQ�GH�PpWD�PRGqOHV�EDVpV�VXU�
OH�02)��KWWS���ZZZ�GVWF�HGX�DX�3URGXFWV�&25%$�02)����
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�������8Q�IRUPDOLVPH�SURSULpWDLUH���OHV�V1HWV�

/HV�V1HWV�VRQW�OH�UpVXOWDW�G
XQH�FROODERUDWLRQ�HQWUH�OD�VRFLpWp�6RGLIUDQFH�HW�O
8QLYHUVLWp�
GH�1DQWHV��&HV�WUDYDX[�RQW�pWp�ILQDOLVpV�SDU�5LFKDUG�/HPHVOH�GDQV�OH�FDGUH�GH�VRQ�VWDJH�GH�
'($� HW� GH� VD� WKqVH� >��@�� /HV� V1HWV� GpILQLVVHQW� XQ� IRUPDOLVPH� PLQLPDO�� $X� FRHXU� GX�
IRUPDOLVPH� V1HWV� RQ� WURXYH� OD� QRWLRQ� GH� UpVHDX� VpPDQWLTXH�� F¶HVW�j�GLUH� XQ� HQVHPEOH� GH�
QRHXGV�HW�GH�OLHQV��&HV�GHX[�FRQFHSWV��QRHXG�HW�OLHQ��FRQVWLWXHQW�OD�SDUWLH�UpIOH[LYH�GX�PpWD�
PpWD�PRGqOH�SUpVHQWp�)LJXUH�����

RootNode

SemanticUniverse

Universe
0..n

1+contains
0..n +partOf

1 0..n

+universes

0..n

0..n

0..n

+extends

0..n
+extensions

0..n

1

0..n

+sem

1

+models
0..n

Root

name : String

Action

code : String
Protocol 0..n

1 +actions
0..n+protocol

1

Node

abstract : Boolean

1+meta 1

0..1

0..n

+inherits 0..1

+subtypes

0..n

0..n

1

+protocols 0..n

+node 1

Link

multiplicity : Integer0..n1
+outgoing

0..n
+source
1

0..n1
+source

0..n
+incoming

1

0..1

+inverse

0..1

�

)LJXUH����/H�PpWD�PpWD�PRGqOH�FRPSOHW�GHV�V1HWV�

'DQV� O¶HQYLURQQHPHQW�V1HWV�XQ�PpWD�PRGqOH�HVW�XQ�XQLYHUV�VpPDQWLTXH��LQVWDQFH�GH�
6HPDQWLF�8QLYHUVH���,O�FRQWLHQW�XQ�HQVHPEOH�GH�Q°XGV��LQVWDQFHV�GH�1RGH��UHOLpV�HQWUH�HX[�
SDU�GHV�OLHQV��LQVWDQFHV�GH�/LQN���&HV�pOpPHQWV�SHXYHQW�rWUH�UHJURXSpV�j�O¶LQWpULHXU�GH�VRXV�
XQLYHUV� �LQVWDQFHV� GH� 6HPDQWLF� 8QLYHUVH��� 6XU� OHV� Q°XGV�� RQ� SHXW� GpILQLU� GHV� DFWLRQV�
�LQVWDQFH� G¶$FWLRQ��� FHOOHV�FL� pWDQW� UHJURXSpHV� HQ� SURWRFROHV� �LQVWDQFH� GH� 3URWRFRO��� 'DQV�
O¶H[HPSOH� VXLYDQW�� RQ� D� GpILQL� XQ� PpWD�PRGqOH� V1HWV� H[WUrPHPHQW� VLPSOLILp� GH� EDVH� GH�
GRQQpH��)LJXUH�����
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Node 

DBElem 

Node 

Table 

Node 

Column 

Link 

column 

Link 

table 

Link 

name 

Link 

type 

Node 

String 

inherits inherits 

inverse 
outgoing 

outgoing 

outgoing 

outgoing 

incoming 

incoming 

incoming 

incoming 

�

)LJXUH����0pWD�PRGqOH�V1HWV�G
XQH�EDVH�GH�GRQQpH�

/HV�V1HWV�GpILQLVVHQW�XQ�FHUWDLQ�QRPEUH�GH�PpFDQLVPHV�VLPLODLUHV�j�FHX[�GpILQLV�GDQV�
OH� 02)� �KpULWDJH�� H[WHQVLRQ��� 3DU� FRQWUH�� LOV� GpILQLVVHQW� pJDOHPHQW� OHV� UHODWLRQV� HQWUH� OHV�
QLYHDX[� GH�PRGpOLVDWLRQ�� $LQVL� OD� UHODWLRQ� HQWUH� XQ�PRGqOH� �LQVWDQFH� GH�8QLYHUVH�� HW� VRQ�
PpWD�PRGqOH��LQVWDQFH�GH�6HPDQWLF�8QLYHUVH��HVW�HOOH�H[SOLFLWpH�SDU�OH�OLHQ�VHP��'H�OD�PrPH�
IDoRQ� OD� UHODWLRQ� HQWUH� XQ� Q°XG� HW� VRQ�PpWD�Q°XG�HVW�HOOH� GpILQLH� SDU� OH� OLHQ�PHWD�� &HOD�
SHUPHW�SDU� H[HPSOH�GH� VSpFLILHU� TXH� OH�PpWD�Q°XG�G¶XQ�Q°XG�GRLW� DSSDUWHQLU� j� O¶XQLYHUV�
VpPDQWLTXH� �RX� j� O¶XQ�GHV�XQLYHUV� VpPDQWLTXHV�TXH� FH�GHUQLHU� pWHQG�� VXU� OHTXHO�HVW�EDVp�
O¶XQLYHUV�FRQWHQDQW� OH�Q°XG��&HWWH�GpILQLWLRQ�H[SOLFLWH�GX�FRQFHSW�G¶LQVWDQFLDWLRQ�SHUPHW�GH�
UDWLRQDOLVHU� OHV� UHODWLRQV� HQWUH� QLYHDX[� GH� PRGpOLVDWLRQ�� DLQVL� TXH� G¶pOLPLQHU� FHUWDLQHV�
FRQIXVLRQV�TXDQW�j�O¶XVDJH�DEXVLI�GX�WHUPH�LQVWDQFLDWLRQ��>�@��>�@���

,O� H[LVWH� GHX[� LPSOpPHQWDWLRQV� GHV� V1HWV�� O¶XQH� HQ� 6PDOOWDON� HW� O¶DXWUH� HQ� -DYD�� &HV�
LPSOpPHQWDWLRQV�LQWqJUHQW�XQ�PRWHXU�G¶LQWHUSUpWDWLRQ��OD�V0DFKLQH�>�@��DLQVL�TX¶XQH�LQWHUIDFH�
GH� QDYLJDWLRQ� GDQV� OHV�PRGqOHV�� OH� V%URZVHU�� /H� FKRL[� GX� ODQJDJH�D�XQH� LPSRUWDQFH�� /HV�
V1HWV� QH� IRXUQLVVDQW� SDV� GH� ODQJDJH� G¶DFWLRQ� VSpFLILTXH�� OH� FRUSV� GHV� DFWLRQV� HVW� pFULW� HQ�
XWLOLVDQW� OH� ODQJDJH�DYHF� OHTXHO�HVW� LPSOpPHQWp� OD�V0DFKLQH��F¶HVW�j�GLUH�6PDOOWDON�RX�-DYD��
/D� VRFLpWp�6RGLIUDQFH�D�XWLOLVp�FHV� LPSOpPHQWDWLRQV�SRXU�GpYHORSSHU�XQ�FHUWDLQ�QRPEUH�GH�
SURGXLWV���

• 6HPDQWRU���XQ�RXWLO�GH�UpWUR�DQDO\VH�GH�FRGH�&RERO�

• 6FULSWRU�*HQHUDWLRQ���XQ�RXWLO�GH�JpQpUDWLRQ�GH�FRGH�

• 6FULSWRU�7UDQVIRUPDWLRQ���XQ�RXWLO�GH�WUDQVIRUPDWLRQ�GH�PRGqOHV�

�����'HV�IRUPDWV�G¶pFKDQJHV�QRUPDOLVpV�

�������;0,�

;0,� HVW� XQH� VSpFLILFDWLRQ� GH� O
20*� >��@�� /¶REMHFWLI� GH� ;0,� HVW� GH� SHUPHWWUH� GH�
VpULDOLVHU�HW�G¶pFKDQJHU�GHV�PpWD�PRGqOHV�02)�HW�GHV�PRGqOHV�EDVpV�VXU�FHV�PpWD�PRGqOHV�
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VRXV� OD� IRUPH�GH�ILFKLHU�HQ�XWLOLVDQW�GHV�GLDOHFWHV�;0/��;0,�QH�GpILQLW�SDV�XQ�GLDOHFWH�;0/�
XQLTXH�PDLV�XQ�HQVHPEOH�GH�UqJOHV�SHUPHWWDQW�OD�SURGXFWLRQ�G¶XQH�'7'�j�SDUWLU�G¶XQ�PpWD�
PRGqOH�EDVp�VXU�OH�02)��$LQVL��XQH�'7'�D�SX�rWUH�SURGXLWH�SRXU�OH�02)�OXL�PrPH��SXLVTX¶LO�
V¶DXWR�GpILQLW��/H�PpWD�PRGqOH�80/�SHXW�DXVVL�ELHQ�rWUH�pFKDQJp�VRXV�OD�IRUPH�G¶XQ�ILFKLHU�
;0,� FRQIRUPH�j� OD�'7'�GX�02)��TXH�G¶XQH�'7'��8Q�PRGqOH�80/�SHXW�rWUH�FRPPXQLTXp�
FRPPH�XQ�ILFKLHU�;0/�FRQIRUPH�j�OD�'7'�;0,�SURGXLWH�j�SDUWLU�G¶80/��)LJXUH������

 
MOF 

Meta-model 

basedOn 

basedOn 

Model 

.DTD .XMI 

.XMI .DTD 

.XMI 

conformTo 

conformTo 

conformTo 

�

)LJXUH�����$UFKLWHFWXUH�02)���DUFKLWHFWXUH�;0,�

/D�'7'�;0,�GX�PpWD�PRGqOH�GH�EDVH�GH�GRQQpHV�EDVp�VXU� OH�02)�TXH�QRXV�DYRQV�
SUpVHQWp�SUpFpGHPPHQW� �)LJXUH���� VHUD�DORUV� OD�VXLYDQWH� �)LJXUH������3RXU�GHV� UDLVRQV�GH�
SODFH�QRXV�Q¶DIILFKRQV�TX¶XQH�SHWLWH�SDUWLH�GH�OD�'7'�FRPSOqWH��
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<!ELEMENT XMI (XMI.header, XMI.content?, XMI.difference*, XMI.extensions*) > 
<!ATTLIST XMI 

 xmi.version CDATA #FIXED "1.0" 
timestamp CDATA #IMPLIED 
verified (true | false) #IMPLIED 

>  
… 
<!— Divers paramétrages + definition des types de base --> 
… 
<!ELEMENT DBElem.name (#PCDATA | XMI.reference)* > 
<!ELEMENT DBElem (DBElem.name?, XMI.extension*)? > 
<!ATTLIST DBElem 

%XMI.element.att; 
%XMI.link.att; 

> 
 
<!ELEMENT Table.column (Column)* > 
<!ELEMENT Table (DBElem.name?, XMI.extension*, Table.columnl*)? > 
<!ATTLIST Table 

%XMI.element.att; 
%XMI.link.att; 

> 
 
<!ELEMENT Column.type (#PCDATA | XMI.reference)* > 
<!ELEMENT Column.table (Table)? > 
<!ELEMENT Column (DBElem.name?, Column.type?, XMI.extension*, Column.table?)? > 
<!ATTLIST Column 

%XMI.element.att; 
%XMI.link.att; 

> 
 
<!ELEMENT DBMetaModel ((Table | Column )*) > 
<!ATTLIST DBMetaModel 

%XMI.element.att; 
%XMI.link.att; 

> 

 
)LJXUH�����([HPSOH�GH�'7'�SURGXLWH�j�SDUWLU�G
XQ�PpWD�PRGqOH�02)�

'HV� WUDYDX[� VRQW� DFWXHOOHPHQW� HQ� FRXUV� j� O¶20*� DILQ� GH� GpWHUPLQHU� GHV� UqJOHV� GH�
SURGXFWLRQ� GH� VFKpPDV� ;0/� j� SDUWLU� GH� PpWD�PRGqOHV� EDVpV� VXU� OH� 02)� >��@�� 8QH�
SURSRVLWLRQ� HVW� DFWXHOOHPHQW� HQ� FRXUV� GH� ILQDOLVDWLRQ�� O¶pFKpDQFH� IL[pH� SRXU� OD�
UHFRPPDQGDWLRQ�pWDQW�MXLOOHW�������,O�V¶DJLW�GH�UHPSODFHU�OHV�'7'V�SDU�OHV�VFKpPDV�;0/��&HV�
GHUQLHUV�SUpVHQWHQW�GH�QRPEUHX[�DYDQWDJHV��7RXW�G¶DERUG�XQ�VFKpPD�;0/�HVW�pFULW�GDQV�XQ�
ODQJDJH� ;0/� �FH� TXL� Q¶HVW� SDV� OH� FDV� OH� FDV� G¶XQH�'7'���'H� SOXV� XQ� VFKpPD�;0/� IRXUQLW�
GDYDQWDJH� GH�PpFDQLVPHV� GH� VWUXFWXUDWLRQ� GH� O¶LQIRUPDWLRQ� �W\SDJH��PXOWLSOLFLWp�� KpULWDJH��
HWF���TX¶XQH�'7'���

�������;0/�V1HWV�

;0/�V1HWV� HVW� OH� IRUPDW� G
pFKDQJH� SRXU� O¶HQVHPEOH� GHV� PRGqOHV� GH� O¶DUFKLWHFWXUH�
V1HWV��&RQWUDLUHPHQW�j�;0,�LO�QH�GpILQLW�TX¶XQH�HW�XQH�VHXOH�'7'��)LJXUH������
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Meta-meta-
model sNets 

Meta-model 

sem 

sem 

Model 

.DTD 

.XML 

.XML 

conformTo 

conformTo 

ref 

�
)LJXUH�����$UFKLWHFWXUH�V1HWV���DUFKLWHFWXUH�;0/�V1HWV�

&HWWH�'7'�QH�GLVWLQJXH�TXH�TXDWUH� W\SHV�G¶pOpPHQWV� ��GHV�XQLYHUV��GHV�QRHXGV��GHV�
DWWULEXWV�HW�GHV�OLHQV��)LJXUH������

 <!ELEMENT UNIVERSE (ATTRIBUTE | LINK | NODE | UNIVERSE)*> 
<!ATTLIST    UNIVERSE  
 NAME           CDATA #REQUIRED 
 ID           CDATA #REQUIRED 
 SEMANTIC        CDATA #REQUIRED 
 EXTENDS          CDATA #IMPLIED 
 TYPE           CDATA #REQUIRED>  
 
<!ELEMENT NODE (ATTRIBUTE | LINK)*> 
<!ATTLIST   NODE 
 NAME           CDATA #REQUIRED 
 ID           CDATA #REQUIRED 
 TYPE           CDATA #REQUIRED> 
 
<!ELEMENT ATTRIBUTE EMPTY> 
<!ATTLIST   ATTRIBUTE 
 NAME           CDATA #REQUIRED 
 TYPE           CDATA #REQUIRED 
 VALUE           CDATA #REQUIRED> 
 
<!ELEMENT LINK EMPTY> 
<!ATTLIST   LINK 
 NAME           CDATA #REQUIRED 
 DESTINATION CDATA #REQUIRED> 

 
)LJXUH�����/¶XQLTXH�'7'�;0/�V1HWV 

/H� FRGH�;0/�SHUPHWWDQW� G¶pFKDQJHU� OH�PpWD�PRGqOH�GH�EDVH�GH�GRQQpHV� V1HWV�TXH�
QRXV�DYRQV�SUpVHQWp�SUpFpGHPPHQW��)LJXUH����VHUD�DORUV�OH�VXLYDQW���
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<?xml version="1.0" encoding="ISO-8859-1"?> 
<!DOCTYPE UNIVERSE SYSTEM "sem.dtd"> 
<UNIVERSE NAME="DBMetaModel" ID="#47017262" SEMANTIC="world.semantic"  

EXTENDS="world.commonSem" TYPE="world.commonSem.SemanticUniverse"> 
 <NODE NAME="DBElem" ID="#47016010" TYPE="world.semantic.Node"> 
  <LINK NAME="outgoing" DESTINATION="#47006517"/> 
  <LINK NAME="subtypes" DESTINATION="#47028242"/> 
  <LINK NAME="subtypes" DESTINATION="#47025457"/> 
  <LINK NAME="subtypes" DESTINATION="#47031988"/> 
 </NODE> 
 <NODE NAME="Table" ID="#47025457" TYPE="world.semantic.Node"> 
  <LINK NAME="outgoing" DESTINATION="#47000038"/> 
  <LINK NAME="outgoing" DESTINATION="#47011059"/> 
  <LINK NAME="outgoing" DESTINATION="#47026749"/> 
  <LINK NAME="inherits" DESTINATION="#47016010"/> 
  <LINK NAME="source" DESTINATION="#47000828"/> 
  <LINK NAME="source" DESTINATION="#47022700"/> 
 </NODE> 
 <NODE NAME="Column" ID="#47031988" TYPE="world.semantic.Node"> 
  <LINK NAME="outgoing" DESTINATION="#47032617"/> 
  <LINK NAME="outgoing" DESTINATION="#47022700"/> 
  <LINK NAME="inherits" DESTINATION="#47016010"/> 
  <LINK NAME="source" DESTINATION="#47029190"/> 
  <LINK NAME="source" DESTINATION="#47011059"/> 
 </NODE> 
 <NODE NAME="name" ID="#47006517" TYPE="world.semantic.Link"> 
  <LINK NAME="source" DESTINATION="#47016010"/> 
  <LINK NAME="incoming" DESTINATION="world.commonSem.String"/> 
  <ATTRIBUTE NAME="multiplicity" TYPE="world.commonSem.Integer" VALUE="1"/> 
 </NODE> 
 <NODE NAME="type" ID="#47032617" TYPE="world.semantic.Link"> 
  <LINK NAME="source" DESTINATION="#47031988"/> 
  <LINK NAME="incoming" DESTINATION="world.commonSem.String"/> 
  <ATTRIBUTE NAME="multiplicity" TYPE="world.commonSem.Integer" VALUE="1"/> 
 </NODE> 
 <NODE NAME="column" ID="#47011059" TYPE="world.semantic.Link"> 
  <LINK NAME="source" DESTINATION="#47025457"/> 
  <LINK NAME="incoming" DESTINATION="#47031988"/> 
  <ATTRIBUTE NAME="multiplicity" TYPE="world.commonSem.Integer" VALUE="-1"/> 
  <LINK NAME="inverse" DESTINATION="#47022700"/> 
 </NODE> 
 <NODE NAME="table" ID="#47022700" TYPE="world.semantic.Link"> 
  <LINK NAME="source" DESTINATION="#47031988"/> 
  <LINK NAME="incoming" DESTINATION="#47025457"/> 
  <ATTRIBUTE NAME="multiplicity" TYPE="world.commonSem.Integer" VALUE="1"/> 
  <LINK NAME="inverse" DESTINATION="#47011059"/> 
 </NODE> 
</UNIVERSE> 

 
)LJXUH�����([HPSOH�GH�ILFKLHU�;0/�SURGXLW�j�SDUWLU�G
XQ�PpWD�PRGqOH�V1HWV�

�����'HV�WHFKQLTXHV�HW�GHV�RXWLOV�GH�WUDQVIRUPDWLRQ�

�������;6/7�

;6/7�>���@��;6/�7UDQVIRUPDWLRQV��HVW�XQH�UHFRPPDQGDWLRQ�GX�:�&��&¶HVW�XQ�ODQJDJH�
EDVp�VXU�;0/�GpGLp�j� OD�WUDQVIRUPDWLRQ�GH�ILFKLHUV�;0/��,O�JpQpUDOLVH�OH�ODQJDJH�;6/�>���@�
�H;WHQVLEOH�6W\OHVKHHW�/DQJXDJH���DXWUH�UHFRPPDQGDWLRQ�GX�:�&��GHVWLQp�j�OD�PLVH�HQ�SDJH�
SRXU� DIILFKDJH� DX� IRUPDW� +70/� GH� GRFXPHQWV� ;0/�� ;6/7� pWDLW� LQLWLDOHPHQW� OLPLWp� j� OD�
WUDQVIRUPDWLRQ�GH�;0/�YHUV�;0/��PDLV�DXMRXUG¶KXL�OHV�IRUPDWV�FLEOHV�RQW�pWp�pWHQGXV�j�WRXW�
IRUPDW�WH[WXHO��
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4XDQG�RQ�PHW�HQ�RHXYUH�;6/7��RQ�PDQLSXOH�GRQF�WURLV�ILFKLHUV�GLIIpUHQWV���

• OH�ILFKLHU�VRXUFH��UHVSHFWDQW�XQ�ODQJDJH�;0/�TXHOFRQTXH��

• OH�ILFKLHU�FLEOH��TXL�HVW�XQ�ILFKLHU�DX�IRUPDW�WH[WH���

• OH�ILFKLHU�FRQWHQDQW�OHV�UqJOHV�GH�WUDQVIRUPDWLRQ�pFULW�HQ�;6/7��

/¶DSSOLFDWLRQ� GHV� UqJOHV� GH� WUDQVIRUPDWLRQ� VXU� OH� ILFKLHU� VRXUFH� DILQ� GH� SURGXLUH� OH�
ILFKLHU�FLEOH�VH�IDLW�SDU�O¶LQWHUPpGLDLUH�G¶XQ�SURFHVVHXU�;6/7��)LJXUH������

 

Fichier source 
(XML) 

Fichier de règles 

(XSLT) 

Fichier cible 

(texte) 
Processeur 

XSLT �

)LJXUH�����0LVH�HQ�RHXYUH�GH�;6/7�

8Q�ILFKLHU�GH�UqJOHV�;6/7�GpILQLW�GRQF�XQH�SURFpGXUH�GH�JpQpUDWLRQ�GH�WH[WH�j�SDUWLU�
GHV� LQIRUPDWLRQV� FRQWHQXHV�SDU� OH� ILFKLHU� VRXUFH��&HWWH� SURFpGXUH�HVW� VSpFLILpH�j� O¶DLGH�GH�
PpFDQLVPHV�GH�FRQWU{OHV��8Q�FHUWDLQ�QRPEUH�GH�VWUXFWXUHV�RQW�DLQVL�pWp�GpILQLHV�SRXU�GpFULUH�
GHV� ERXFOHV� RX� GHV� H[SUHVVLRQV� FRQGLWLRQQHOOHV�� 2Q� D� SDU� H[HPSOH� OHV� EDOLVHV� VXLYDQWHV���
WHPSODWH��FKRRVH�� LI��ZKHQ��IRU�HDFK��&HV�VWUXFWXUHV�GH�FRQWU{OHV�VRQW�pYDOXpHV�j�SDUWLU�GHV�
GRQQpHV�FRQWHQXHV�GDQV�OHV�FKDPSV�GX�ILFKLHU�VRXUFH��/HV�UHTXrWHV�SHUPHWWDQW�G¶DFFpGHU�j�
FHV� FKDPSV� VRQW� VSpFLILpHV� j� O¶DLGH� G¶H[SUHVVLRQV� ;3DWK� >���@�� SHUPHWWDQW� G¶LQGLTXHU� OD�
QDYLJDWLRQ�GDQV� O¶DUERUHVFHQFH�GX�ILFKLHU�VRXUFH��8QH�H[SUHVVLRQ�;3DWK�GpILQLW�XQ�SDUFRXUV�
GDQV�OH�ILFKLHU�;0/�j�SDUWLU�GX�Q°XG�FRXUDQW��OH�FRQWH[WH���&KDTXH�pWDSH�GH�OD�SURFpGXUH�GH�
JpQpUDWLRQ� SHXW� SURGXLUH� XQH�SRUWLRQ�GH� WH[WH��&HOXL�FL� SHXW� DXVVL� ELHQ�GpILQLU� GHV�SDUWLHV�
WH[WXHOOHV�TXH�GHV�DFFqV�j�GHV�LQIRUPDWLRQV�FRQWHQXHV�GDQV�OH�ILFKLHU�VRXUFH��&HV�GHUQLqUHV�
VRQW� pJDOHPHQW� GpWHUPLQpHV� HQ�XWLOLVDQW� GHV� H[SUHVVLRQV�;3DWK�� /¶H[HPSOH� VXLYDQW� �)LJXUH�
����PRQWUH�XQ�H[HPSOH�GH�ILFKLHU�;6/7�WUDQVIRUPDQW�XQ�ILFKLHU�;0/�VWRFNDQW�GHV�FODVVHV�HQ�
XQ�ILFKLHU�;0/�VWRFNDQW�GHV�WDEOHV��
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<xsl:stylesheet 
xmlns:xsl=http://www.w3.org/1999/XSL/Transform 
version="1.0"> 

 
<xsl:template match="Class"> 
    <Table> 
        <xsl:attribute name="name"> 
            <xsl:value-of select="@name"/> 
        </xsl:attribute> 
        <xsl:for-each select="Attribute"> 
            <Column> 

                <xsl:attribute name="name"> 
                                <xsl:value-of select="@name"/> 
                            </xsl:attribute> 
                            <xsl:attribute name="type"> 
                                <xsl:value-of select="@type"/> 

                            </xsl:attribute> 
</Column> 

        </xsl:for-each> 
    </Table> 
</xsl:template> 
 
</xsl:stylesheet> 

XML source XML cible 

XSLT 

<Class name=”Account”>  
    <Attribute name=”owner” 

type=”String”/> 
     <Attribute name=”amount” 

type=”float”/> 
</Class> 

<Table name="Account"> 
    <Column name="owner"  

type="String"/> 
    <Column name="amount" 

type="float"/> 
</Table> 

�

)LJXUH�����([HPSOH�GH�ILFKLHU�;6/7�

8Q� GHV� SULQFLSDX[� DYDQWDJHV� GH� ;6/7� HVW� TX¶LO� VH� EDVH� VXU� ;0/�� 2Q� SHXW� DLQVL� OH�
PDQLSXOHU� FRPPH�RQ� OH� IHUDLW� DYHF�Q¶LPSRUWH�TXHO� ILFKLHU�;0/��2Q�EpQpILFLH�GH� O¶HQVHPEOH�
GHV� RXWLOV� �pGLWHXUV�� SDUVHXUV�� HWF��� HW� GHV� WHFKQLTXHV� GpYHORSSpV� DXWRXU� GH� ;0/�� (Q�
SDUWLFXOLHU�RQ�SHXW�DSSOLTXHU�XQH�WUDQVIRUPDWLRQ�;6/7�j�XQ�ILFKLHU�;6/7��

3DU�FRQWUH��LO�SUpVHQWH�O¶LQFRQYpQLHQW�PDMHXU�GH�V¶DSSX\HU�VXU�OD�V\QWD[H�FRQFUqWH�GHV�
ILFKLHUV�;0/�VRXUFH�HW�FLEOH��2U��RQ�SHXW�DVVRFLHU�GLIIpUHQWV�IRUPDWV�;0/��'7'�RX�VFKpPD��j�
XQ� PrPH� PpWD�PRGqOH�� &HOD� GpSHQG� GHV� VWUDWpJLHV� TXH� O¶RQ� GpFLGH� G¶DSSOLTXHU�� 3DU�
H[HPSOH�� ORUV�GH� OD�WHQWDWLYH�GH�GpILQLWLRQ�G¶XQ�GLDOHFWH�;0/�SRXU� O¶pFKDQJH�GH�VFKpPDV�HW�
GH� GRQQpHV� (;35(66�� GHX[� VWUDWpJLHV� FRQFXUUHQWHV� �©�HDUO\�ELQGLQJ�ª� HW� ©�ODWH�ELQGLQJ�ª��
RQW�pWp�pWXGLpHV�>��@��$� O¶20*� OH�SUREOqPH�VHPEOH�DYRLU�pWp�UpVROX�SDU� O¶DGRSWLRQ�GH�;0,��
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TXL� LPSRVH� XQ� HQVHPEOH� GH� VWUDWpJLHV�� 7RXWHIRLV�� ;0,� pYROXH��2Q� HQ� HVW� DXMRXUG¶KXL� j� OD�
YHUVLRQ� ����� &HV� pYROXWLRQV� QH� VRQW� SDV� IRUFpPHQW� V\QFKURQLVpHV� DYHF� FHOOHV� GX�02)��8Q�
PrPH�PRGqOH�SHXW�GRQF�rWUH�VpULDOLVp�VHORQ�GLIIpUHQWHV�YHUVLRQV�GH�OD�QRUPH�;0,��HW�GRQF�
GDQV�GHV� IRUPDWV�;0/�GLIIpUHQWV��/HV�WUDQVIRUPDWLRQV�;6/7�VSpFLILpHV�SRXU�XQH�YHUVLRQ�GH�
;0,�QH�VRQW�GRQF�SDV�IRUFpPHQW�YDOLGHV�SRXU�XQH�DXWUH��$�FKDFXQH�GHV�YHUVLRQV�SHXW�DORUV�
FRUUHVSRQGUH� XQ� ILFKLHU� GH� UqJOHV� SDUWLFXOLHU�� DORUV� TXH� OHV� FRQFHSWV� PDQLSXOpV� VRQW�
LGHQWLTXHV��3RXU�XQH�WUDQVIRUPDWLRQ�HQWUH�GHX[�PrPHV�PpWD�PRGqOHV��RQ�ULVTXH�GRQF�GH�VH�
UHWURXYHU�FRQIURQWp�j�XQ�QRPEUH�LPSRUWDQW�GH�ILFKLHUV�;6/7��VSpFLILDQW�GHV�FRUUHVSRQGDQFHV�
LGHQWLTXHV�HQWUH�OHV�GHX[�PpWD�PRGqOHV��PDLV�DGDSWpV�j�GHV�YHUVLRQV�SDUWLFXOLqUHV�GH�;0,��

�������6FULSWRU�*HQHUDWLRQ�

6FULSWRU�*HQHUDWLRQ� �6FULSWRU�*�� HVW� XQ� RXWLO� GH� JpQpUDWLRQ� GH� FRGH� GpYHORSSp� HW�
GLVWULEXp�SDU�OD�VRFLpWp�6RGLIUDQFH�>��@��,O�HVW�LPSOpPHQWp�HQ�-DYD�HW�LO�VH�EDVH�VXU�OHV�V1HWV��
FH�TXL� OXL� GRQQH�XQH�JUDQGH� VRXSOHVVH�G¶DGDSWDWLRQ�� /H�QR\DX�GH�6FULSWRU�*�HVW� FRQVWLWXp�
G¶XQ� PpWD�PpWD�PRGqOH�� HW� QRQ� G¶XQ� PpWD�PRGqOH� FRPPH� OD� SOXSDUW� GHV� RXWLOV� GH�
JpQpUDWLRQ�� /H� PRWHXU� GH� JpQpUDWLRQ� HVW� GRQF� JpQpULTXH�� 7RXWHIRLV�� FKDTXH� YHUVLRQ� GH�
6FULSWRU�*� FRUUHVSRQG� j� XQ� HW� XQ� VHXO� PpWD�PRGqOH�� &H� GHUQLHU� HVW� XQ� FRPSRVDQW�
LQWHUFKDQJHDEOH��$LQVL� LO� \�D�GHV�YHUVLRQV�GH�6FULSWRU�*�GpGLpHV�j� OD�JpQpUDWLRQ�GH�FRGH�j�
SDUWLU�GH�PRGqOHV�80/��HW�G¶DXWUHV�YHUVLRQV�GpGLpHV�j�GHV�IRUPDOLVPHV�PRLQV�UpSDQGXV�RX�
SURSULpWDLUHV��YRLU�OD�SDUWLH�5pDOLVDWLRQV�LQGXVWULHOOHV���

/H�SULQFLSH�GH�6FULSWRU�*�HVW�OH�VXLYDQW��)LJXUH������2Q�GpILQLW�GHV�DFWLRQV�VpPDQWLTXHV�
VXU�OHV�HQWLWpV�G¶XQ�PpWD�PRGqOH��&HV�DFWLRQV�VHURQW�HQVXLWH�DSSOLTXpHV�VXU�XQ�PRGqOH�DILQ�
GH� SURGXLUH� XQ� ILFKLHU� WH[WH� UpVXOWDW�� (OOHV� VRQW� VSpFLILpHV� HQ� -DYD�� FH� TXL� SHUPHW� GH�
EpQpILFLHU�GH�WRXWHV�OHV�RSpUDWLRQV�pOpPHQWDLUH�RIIHUWHV�SDU�FH�ODQJDJH��/D�QDYLJDWLRQ�GDQV�OH�
PRGqOH� VRXUFH� VH� IDLW� SDU� XQ�HQVHPEOH�G¶$3,V� -DYD�GpILQLHV� VXU� OH�PpWD�PRGqOH��2Q�SHXW�
FRPSDUHU�FH�PpFDQLVPH�j�XQH�SUHPLqUH�LPSOpPHQWDWLRQ�GH�OD�-65�����LQLWLDWLYH�GH�6XQ�SRXU�
OD�VSpFLILFDWLRQ�G¶XQH�LQWHUIDFH�-DYD�GH�JHVWLRQ�GHV�PpWD�GRQQpHV�>��@��

 
Méta-modèle 

source 

Modèle 
source 

Actions de 
génération 

basé sur 

étend 

Fichier cible 
(texte) 

�

)LJXUH�����3ULQFLSHV�GH�6FULSWRU�*�

6FULSWRU�*�VH�GpFRPSRVH�HQ�TXDWUH�FRPSRVDQWV�PDMHXUV��$X�F°XU�GH�6FULSWRU�*��LO�\�D�
OH�PpWD�PpWD�PRGqOH��TXL�SHUPHW�GH�PDQLSXOHU�OH�PpWD�PRGqOH��OHV�PRGqOHV�HW�OHV�UqJOHV��,O�
\�D�HQVXLWH� O¶pGLWHXU�GH�UqJOHV�TXL�SHUPHW�GH�VDLVLU� OHV�UqJOHV�GH�JpQpUDWLRQ��/H�PRWHXU�GH�
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JpQpUDWLRQ� VH� FKDUJH� G¶DSSOLTXHU� FHV� UqJOHV�� (QILQ� OHV� OHFWHXUV� SHUPHWWHQW� G¶LPSRUWHU� GHV�
PRGqOHV� j� SDUWLU� G¶XQ� UpIpUHQWLHO� TXHOFRQTXH� �ILFKLHU�� EDVH� GH� GRQQpHV�� DSSOLFDWLRQ�� HWF����
$LQVL�� RQ�SHXW�XWLOLVHU�GLIIpUHQWV� IRUPDWV�G¶LPSRUW� VDQV�TXH� OHV� UqJOHV�GH�JpQpUDWLRQ� VRLHQW�
DIIHFWpHV��)LJXUH������

 
 
 

Référentiel 
source 

Actions  
(Java) 

Fichier cible 
(texte) Moteur de 

génération 
Modèle 

Lecteur 

�

)LJXUH�����0LVH�HQ�RHXYUH�GH�6FULSWRU�*�

/HV�DFWLRQV� VpPDQWLTXHV�GpILQLHV�DX� VHLQ�GH�6FULSWRU�*�SHXYHQW�rWUH�GHV�VFULSWV��GHV�
PDFURV�RX�GHV�VHUYLFHV��/HV�VFULSWV�FRQWLHQQHQW�GX�WH[WH�TXL�VHUD�JpQpUp�WHO�TXHO��DLQVL�TXH�
GHV�DSSHOV�j�G¶DXWUHV�VFULSWV�RX�j�GHV�PDFURV��&HWWH�LQYRFDWLRQ�VH�IDLW�HQ�LQVpUDQW�OH�QRP�GH�
O¶RSpUDWLRQ� j� DFWLYHU� j� O¶LQWpULHXU� GX� VFULSW� HW� HQ� O¶HQFDGUDQW� SDU� GHV� GRXEOH� FURFKHWV�
�>>QRP2SHUDWLRQ@@���/HV�PDFURV�UHWRXUQHQW�GHV�FKDvQHV�GH�FDUDFWqUH�HW�FRQWLHQQHQW�GX�FRGH�
-DYD��(OOHV�SHUPHWWHQW�GH�QDYLJXHU�GDQV�OH�PRGqOH�HW�GH�GLVSRVHU�GH�OD�ULFKHVVH�GX�ODQJDJH�
-DYD� SRXU� OD� PDQLSXODWLRQ� GH� FKDvQHV� GH� FDUDFWqUHV�� (QILQ�� OHV� VHUYLFHV� SHUPHWWHQW� GH�
UHWRXUQHU�GHV� FROOHFWLRQV�G¶REMHWV��'HV�PpFDQLVPHV�RQW�pWp�GpYHORSSpV�SRXU�PDQLSXOHU� OHV�
UpVXOWDWV�GH�FHV�VHUYLFHV��$LQVL��GDQV�O
H[HPSOH�FL�GHVVRXV��)LJXUH������RQ�DSSOLTXH�XQ�VFULSW�
j�O
HQVHPEOH�GHV�REMHWV�G
XQH�FROOHFWLRQ�FDOFXOpH�SDU�OH�VHUYLFH�DWWULEXWHV�JUkFH�j�OD�PpWKRGH�
DSSO\��
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Account 

owner 
amount 

CREATE TABLE Account ( 
 owner String, 
 amount float 
); 

CREATE TABLE [[name]] ( 
[[attributesDeclaration]] 

); 

Classe UML Requête SQL 

6FULSW��PDLQ��VXU�O
HQWLWp�&ODVV�

/* Invoque le script "attributeDeclaration"  sur chacun des 
attributs renvoyés par le service "attributes" et concatène les 
résultats en intercalant entre chacun une virgule, un retour à la 
ligne et une tabulation. */ 
return current.apply( 

"attributes", 
"attributeDeclaration", 
",\ n\ t"); 

0DFUR��DWWULEXWHV'HFODUDWLRQ��VXU�O
HQWLWp�&ODVV�

[[name]] [[attributeType]] 

6FULSW��DWWULEXWH'HFODUDWLRQ��VXU�O
HQWLWp�$WWULEXWH�

// Renvoie le nom du type d 'un attribut 
return current.getType().getName(); 

0DFUR��DWWULEXWH7\SH��VXU�O
HQWLWp�$WWULEXWH�

�

)LJXUH�����*pQpUDWLRQ�G
XQH�UHTXrWH�64/�j�SDUWLU�G
XQH�FODVVH�80/�

8Q� GHV� SULQFLSDX[� DYDQWDJHV� GH� 6FULSWRU�*� WLHQW� DX� IDLW� TXH� OD� QDYLJDWLRQ� GDQV� OH�
PRGqOH� VRXUFH�QH�GpSHQG�HQ�DXFXQH� IDoRQ�GH� VRQ� IRUPDW�G¶pFKDQJH��3DU� FRQWUH�� OH� WH[WH�
SURGXLW� UHVWH�GpSHQGDQW�G¶XQ� IRUPDW�SDUWLFXOLHU�SXLVTXH� OD�JpQpUDWLRQ�VH�EDVH�GLUHFWHPHQW�
VXU�OD�V\QWD[H�FRQFUqWH�GX�IRUPDOLVPH�FLEOH��

�������6FULSWRU�7UDQVIRUPDWLRQ�

6FULSWRU�7UDQVIRUPDWLRQ� �6FULSWRU�7�� HVW� GpYHORSSp� HW� GLVWULEXp� SDU� OD� VRFLpWp�
6RGLIUDQFH�>��@��,O�HVW�GLUHFWHPHQW�LVVX�GHV�WUDYDX[�GH�5LFKDUG�/HPHVOH�VXU�OD�WUDQVIRUPDWLRQ�
GH�PRGqOHV�� XQ�SUHPLHU� SURWRW\SH� D\DQW� pWp�GpYHORSSp�GXUDQW� VD� WKqVH� >��@��&HW�RXWLO� VH�
EDVH�VXU�OHV�V1HWV��,O�SHUPHW�GH�VSpFLILHU�GHV�UqJOHV�GH�WUDQVIRUPDWLRQ�HQWUH�XQ�PpWD�PRGqOH�
VRXUFH�HW�XQ�PpWD�PRGqOH�FLEOH��HW�GH�OHV�DSSOLTXHU�VXU�XQ�PRGqOH�VRXUFH�DILQ�GH�SURGXLUH�
XQ�PRGqOH�FLEOH��)LJXUH������



/HV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�
 

 
���
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cible 

Modèle 
source 

Modèle  
cible 

Règles de 
transformation 

basé sur basé sur 

accède accède 

�

)LJXUH�����3ULQFLSHV�GH�6FULSWRU�7�

7RXW�FRPPH�6FULSWRU�*��6FULSWRU�7�HVW�GLYLVp�HQ�XQ�FHUWDLQ�QRPEUH�GH�FRPSRVDQWV��$X�
F°XU�GH�O¶RXWLO�RQ�WURXYH�OH�PpWD�PpWD�PRGqOH�V1HWV�TXL�SHUPHW�GH�PDQLSXOHU�OHV�PRGqOHV�
HW�OHV�PpWD�PRGqOHV��,O�\�D�OH�PRWHXU�GH�WUDQVIRUPDWLRQ�TXL�HVW�XQ�PRWHXU�G¶LQIpUHQFHV��(QILQ�
LO�\�D�GHV�FRPSRVDQWV�G¶LPSRUW��OHFWHXUV��HW�G¶H[SRUW��pFULYDLQV��TXL�SHUPHWWHQW�GH�OLUH�HW�GH�
VDXYHJDUGHU�GHV�PRGqOHV�GDQV�GLYHUV�IRUPDWV��)LJXUH������

 
 
 

Référentiel 
source 

Règles  
 

Moteur de 
transformation 

Modèle 
source 

Lecteur 

Référentiel 
cible 

Modèle  
cible 

Ecrivain 

�

)LJXUH�����0LVH�HQ�RHXYUH�GH�6FULSWRU�7�

/HV�UqJOHV�VRQW�pFULWHV�GDQV�XQ�ODQJDJH�GH�W\SH�FRQGLWLRQ�FRQFOXVLRQ��YRLU�)LJXUH������
8QH� FRQGLWLRQ� SHXW� DXVVL� ELHQ� FRQWHQLU� GHV� DVVHUWLRQV� VXU� OH� PRGqOH� VRXUFH� TXH� VXU� OH�
PRGqOH�FLEOH��/D�FRQFOXVLRQ�SHUPHW�GH�FUpHU�HW�GH�OLHU�GHV�pOpPHQWV�GDQV�OH�PRGqOH�FLEOH��'H�
SOXV��LO�HVW�SRVVLEOH�GH�FUpHU�GHV�UHODWLRQV�WHPSRUDLUHV�GH�FRUpIpUHQFH�HQWUH�GHV�pOpPHQWV�GX�
PRGqOH�VRXUFH�HW�GX�PRGqOH�FLEOH��&HV�UHODWLRQV�SHXYHQW�pJDOHPHQW�rWUH�UpXWLOLVpHV�GDQV�OHV�
FRQGLWLRQV��

/¶DYDQWDJH� GH� 6FULSWRU�7� HVW� TXH� OHV� UqJOHV� GH� WUDQVIRUPDWLRQ�QH� VRQW� HQ� DXFXQ� FDV�
GpSHQGDQWHV�G¶H[LJHQFHV�SDUWLFXOLqUHV�DX�VXSSRUW�GH�SHUVLVWDQFH��WDQW�DX�QLYHDX�GH�OD�VRXUFH�
TXH�GH�OD�FLEOH���
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Account 

owner 
amount 

Account 

owner amount 

/* Création des tables 
Pour chaque classe c, on crée une table t du même nom et on 
les relie par un lien temporaire de coréférence. */ 
Class(c) name(c,n) -> Table(t) name(t,n) _coref(c,t) ; 
 
/* Création et rattachement des colonnes 
Pour chaque attribut a de chaque classe c, on crée une colonne 
co  du même nom qu’on rattache à la table t qui possède un lien 
de coréférence avec  la classe c */ 
Class(c) ownedElement(c,a) Attribute(a) name(a,n) _coref(c,t) -> 

Column(co) name(co,n) table(co,t); 

Classe UML Table 

Règles de 
transformation 

�

)LJXUH�����5qJOHV�GH�WUDQVIRUPDWLRQ�G
XQH�FODVVH�80/�HQ�7DEOH�

�����/¶pPHUJHQFH�GX�0'$�

/H�0'$�HVW� LVVX�GX�FRQVWDW�TXH�FKDTXH�QRXYHOOH�pYROXWLRQ�WHFKQRORJLTXH�HQWUDvQH�XQ�
FR�W�VLJQLILFDWLI��&H�GHUQLHU�GpFRXOH�GH� OD�PLJUDWLRQ�GH�WRXW�RX�SDUWLH�GX�V\VWqPH��HW�GH� OD�
GpILQLWLRQ� GH�PpFDQLVPHV� G¶LQWHURSpUDELOLWp� HQWUH� OHV� FRPSRVDQWV� EDVpV� VXU� FHWWH� QRXYHOOH�
WHFKQRORJLH� HW� O¶H[LVWDQW� �©�OHJDF\� V\VWHPV�ª��� 8QH� SDUWLH� LPSRUWDQWH� GH� FH� FR�W� HVW�
FRQVDFUpH� j� OD� UppFULWXUH�GHV� UqJOHV� HW� GHV� VWUXFWXUHV�GH�GRQQpHV�PpWLHU��&HWWH� UppFULWXUH�
SHXW� rWUH� DVVLVWpH� SDU� GHV� PpFDQLVPHV� FRPSOH[HV� GH� UpWUR�GRFXPHQWDWLRQ� HW� GH�
WUDQVIRUPDWLRQ��PDLV�OD�PDMHXUH�SDUWLH�GX�WUDYDLO�GHPHXUH�PDQXHOOH��&HWWH�VLWXDWLRQ�GHYLHQW�
G¶DXWDQW�PRLQV�VXSSRUWDEOH�SRXU� OHV� LQGXVWULHOV�TXH� OH� U\WKPH�G¶pYROXWLRQ�GHV� WHFKQRORJLHV�
V¶HVW�VLQJXOLqUHPHQW�DFFpOpUp�FHV�GHUQLqUHV�DQQpHV��DYHF�O¶DSSDULWLRQ�GH�SODWHV�IRUPHV�WHOOHV�
TXH�-�((�RX��1(7��

/H� 0'$� HVW� OD� UpSRQVH� GH� O¶20*� j� FHW� pWDW� GH� IDLW�� 6RQ� REMHFWLI� HVW� GH� SHUPHWWUH�
O¶LQWpJUDWLRQ� HW� O¶LQWHURSpUDELOLWp�� QRQ� VHXOHPHQW� DYHF� O¶HQVHPEOH� GHV� V\VWqPHV� H[LVWDQWV��
PDLV�pJDOHPHQW�DYHF�FHX[�TXL�H[LVWHURQW��3RXU�FHOD��O¶20*�QH�SODFH�SOXV�O¶LQWHURSpUDELOLWp�DX�
QLYHDX�GX�FRGH��HQWUH�FRPSRVDQWV� ORJLFLHOV�H[pFXWDEOHV��FRPPH�F¶pWDLW� OH�FDV�DYHF�&25%$��
/¶LQWHURSpUDELOLWp�HVW�GpILQLH�DX�QLYHDX�GHV�PRGqOHV��'H�SOXV��OHV�PRGqOHV�PpWLHU��3,0��VRQW�
VpSDUpV�GHV�PRGqOHV�G¶LPSOpPHQWDWLRQ��360��TXL�SUHQQHQW�HQ�FRPSWH�OHV�VSpFLILFLWpV�GXHV�j�
OD� SODWH�IRUPH� G¶H[pFXWLRQ�� /HV� GHX[� DYDQFpHV� LPSRUWDQWHV� GX�0'$� VRQW� GRQF� G¶XQH� SDUW�
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O¶XWLOLVDWLRQ�V\VWpPDWLTXH�GHV�WHFKQLTXHV�GH�PRGpOLVDWLRQ�HW�GH�PpWD�PRGpOLVDWLRQ��HW�G¶DXWUH�
SDUW�OD�VpSDUDWLRQ�GHV�DVSHFWV�UHODWLIV�DX[�GRPDLQHV�GH�FHX[�UHODWLIV�j�OD�SODWH�IRUPH��

'HVPRQG� '¶6RX]D� >��@� D� LGHQWLILp� WURLV� GLPHQVLRQV� GDQV� O¶DUFKLWHFWXUH� GHV� PRGqOHV�
UHSUpVHQWDQW�XQH�HQWUHSULVH�

• /D� GLPHQVLRQ� KRUL]RQWDOH��� DX� VHLQ� G¶XQH� PrPH� HQWUHSULVH� FRKDELWHQW�
GLIIpUHQWHV�YXHV�SDUWLHOOHV�GX�V\VWqPH��FKDTXH�YXH�FRUUHVSRQGDQW�j�XQ�GRPDLQH�
GLIIpUHQW�D\DQW�VHV�REMHFWLIV�SURSUHV�HW�VD�WHUPLQRORJLH�SDUWLFXOLqUH��&KDTXH�YXH�
VH� WUDGXLW� SDU� GHV�PRGqOHV� SDUWLFXOLHUV�� HW� pYHQWXHOOHPHQW� GHV�PpWD�PRGqOHV�
VSpFLILTXHV��

• /D� GLPHQVLRQ� YHUWLFDOH��� j� O¶LQWpULHXU� G¶XQ� PrPH� GRPDLQH�� RQ� SHXW� WURXYHU�
GLIIpUHQWV�QLYHDX[�G¶DEVWUDFWLRQ���

• /D� GLPHQVLRQ� GHV� YDULDQWHV��� DX� VHLQ� GH� FHWWH� DUFKLWHFWXUH� SHXYHQW� FRKDELWHU�
GLIIpUHQWHV�YHUVLRQV�GH�PRGqOHV��OHV�PRGqOHV�UHSUpVHQWDQW�OH�V\VWqPH�WHO�TX¶LO�D�
pWp��WHO�TX¶LO�HVW��WHO�TX¶LO�VHUD�RX�WHO�TX¶LO�SRXUUDLW�rWUH��

/D�SUHPLqUH�SUREOpPDWLTXH�GX�0'$�FRQFHUQH�O¶RUJDQLVDWLRQ�GHV�PRGqOHV��HW�GRQF�GHV�
PpWD�PRGqOHV��(Q�HIIHW�OHV�GLIIpUHQWV�GRPDLQHV�QH�VRQW�SDV�WRWDOHPHQW�GLVMRLQWV��,O�H[LVWH�GH�
QRPEUHXVHV� UHODWLRQV� HQWUH� HX[�� ,O� HVW� GRQF� QpFHVVDLUH� G¶H[SOLFLWHU� FHV� UHODWLRQV�� HW� FH� DX�
SOXV�KDXW�QLYHDX�G¶DEVWUDFWLRQ�DILQ�GH�IDFLOLWHU�O¶LQWHURSpUDELOLWp��8QH�VHFRQGH�SUREOpPDWLTXH�
HVW�FHOOH�GX�SDVVDJH�G¶XQ�QLYHDX�G¶DEVWUDFWLRQ�j�O¶DXWUH��SDU�H[HPSOH�G¶XQ�3,0�j�XQ�360��/H�
0'$� SU{QH� XQH� DXWRPDWLVDWLRQ�� DX� PRLQV� SDUWLHOOH�� GX� PDLQWLHQ� GH� OD� FRKpUHQFH� HQWUH�
PRGqOHV� GH�QLYHDX[�G¶DEVWUDFWLRQ�GLIIpUHQWV��&RPPH�GHV�PpWD�PRGqOHV� GLIIpUHQWV� SHXYHQW�
rWUH�XWLOLVpV�j�FKDTXH�QLYHDX�G¶DEVWUDFWLRQ��OHV�WHFKQLTXHV�GH�WUDQVIRUPDWLRQ�GH�PRGqOHV�VRQW�
DSSHOpHV�j� MRXHU�XQ� U{OH�PDMHXU�DX�VHLQ�GX�0'$��/H�UDIILQHPHQW�G¶XQH�VSpFLILFDWLRQ�QH�VH�
IDLW�SOXV�SDU�OD�FRPSRVLWLRQ�GH�FODVVHV��PDLV�SDU�GHV�WUDQVIRUPDWLRQV�VXFFHVVLYHV�GH�PRGqOHV�
>�@��

�����&RQFOXVLRQ�

'DQV�FHWWH�VHFWLRQ�QRXV�DYRQV�SUpVHQWp�XQ�SDQRUDPD�GHV�GLIIpUHQWHV�FRPSRVDQWHV�GH�
OD� PpWD�PRGpOLVDWLRQ�� 3OXW{W� TXH� GH� GUHVVHU� XQ� pWDW� GH� O¶DUW� H[KDXVWLI�� QRXV� DYRQV� OLPLWp�
QRWUH�pWXGH�DX[�GLIIpUHQWHV�WHFKQLTXHV�HW�DSSOLFDWLRQV�TXH�QRXV�DYRQV�SX�PHWWUH�HQ�°XYUH��
1RXV� DYRQV� DLQVL� LQWURGXLW� OHV� PpFDQLVPHV� GH� UHSUpVHQWDWLRQ�� GH� FRPPXQLFDWLRQ� HW� GH�
PDQLSXODWLRQ� GH� O¶LQIRUPDWLRQ� VXU� OHVTXHOV� VH� EDVHQW� O¶HQVHPEOH� GH� QRV� WUDYDX[� HW�
UpDOLVDWLRQV��

8Q� PpWD�PRGqOH� GpILQLW� XQ� ODQJDJH� GH� UHSUpVHQWDWLRQ� SRXU� XQ� GRPDLQH� G¶LQWpUrW�
SDUWLFXOLHU��&H�ODQJDJH�HVW�VSpFLILp�VRXV�OD�IRUPH�G¶XQ�HQVHPEOH�GH�FRQFHSWV��&ODVV�HQ�02)��
1RGH� HQ� V1HWV��� GH� UHODWLRQV� �$VVRFLDWLRQ� HQ�02)��/LQN� HQ� V1HWV�� HW� G¶XQ� FHUWDLQ� QRPEUH�
G¶DXWUHV�pOpPHQWV��WHOV�TXH�GHV�DVVHUWLRQV�2&/�HQ�02)���,O�H[LVWH�GRQF�GH�QRPEUHX[�SRLQWV�
FRPPXQV� HQWUH� OHV� PpWD�PRGqOHV� HW� OHV� ODQJDJHV� GH� SURJUDPPDWLRQ� EDVpV� VXU� GHV�
JUDPPDLUHV� IRUPHOOHV�� DLQVL� TX¶HQWUH� OHV� PpWD�PRGqOHV� HW� OHV� RQWRORJLHV�� 'DQV� FHWWH�
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FRQFOXVLRQ�� QRXV� WHQWRQV� GH� IRXUQLU� TXHOTXHV� pOpPHQWV� GH� FRPSDUDLVRQ� HQWUH� FHV�
IRUPDOLVPHV��

/H�WHUPH�©�ODQJDJH�ª�HVW�XWLOLVp�MXVTXH�GDQV�O¶DFURQ\PH�GX�SOXV�FpOqEUH�PpWD�PRGqOH���
80/��8QLILHG�0RGHOLQJ�/DQJXDJH���/¶DUFKLWHFWXUH�GH�PRGpOLVDWLRQ�SHXW�rWUH�FRPSDUpH�j�FHOOH�
GHV�ODQJDJHV�IRUPHOV��/D�JUDPPDLUH�G¶XQ�ODQJDJH��SDU�H[HPSOH�3DVFDO��HVW�GpILQL�j�SDUWLU�GH�
OD� QRWDWLRQ� (%1)� �([WHQGHG� %DFNXV� 1DXU� )RUP��� &H� ODQJDJH� YD� VHUYLU� j� GpILQLU� GHV�
SURJUDPPHV��FKDTXH�SURJUDPPH�SRXYDQW�GRQQHU�OLHX�j�XQH�LQILQLWp�G¶H[pFXWLRQV��

MOF 

Meta-model 

basedOn 

basedOn 

Model 

basedOn 

Instance 

EBNF 

Language 

basedOn 

basedOn 

Program 

basedOn 

Execution 

�

)LJXUH�����$UFKLWHFWXUH�GHV�ODQJDJHV���DUFKLWHFWXUH�GHV�PRGqOHV�

/D� QRWDWLRQ� (%1)� SHUPHW� GH� VSpFLILHU� OD� V\QWD[H� FRQFUqWH� G¶XQ� ODQJDJH�� F¶HVW�j�GLUH�
O¶HQVHPEOH�GHV�VXLWHV�GH�FDUDFWqUHV�YDOLGHV��(Q�FHOD�HOOH�HVW�GLIIpUHQWH�GX�02)��TXL�V¶DWWDFKH�
SOXV�j� OD�GpILQLWLRQ�GHV�FRQFHSWV�HW�GH� OHXUV� UHODWLRQV��/D�QRWDWLRQ�(%1)�SHUPHW�G¶DVVRFLHU�
GHV� VpTXHQFHV� GH� FDUDFWqUHV� j� GHV� PpWD�LGHQWLILHXUV�� 3DU� FRQWUH� HOOH� QH� SHUPHW� SDV�
G¶H[SOLFLWHU� GHV� UHODWLRQV�� GH� OHV� RUJDQLVHU� HQ� JUDSKHV� G¶KpULWDJH� RX� GH� OHXU� DIIHFWHU� GHV�
SURSULpWpV��'H�QRPEUHX[� WUDYDX[�SURSRVHQW� OD� UHSUpVHQWDWLRQ�GHV� H[SUHVVLRQV� V\QWD[LTXHV�
VRXV� OD� IRUPH� G
DUEUHV�� 3DU� FRQWUH� XQ� PRGqOH� HVW� OH� SOXV� VRXYHQW� FRQVLGpUp� FRPPH� XQ�
JUDSKH���

3RXU� PDQLSXOHU� XQ� ODQJDJH� GH� SURJUDPPDWLRQ� �SDU� H[HPSOH� SRXU� VSpFLILHU� OD�
VpPDQWLTXH� G¶H[pFXWLRQ��� RQ� VH� EDVH� VXU� VD� V\QWD[H� DEVWUDLWH�� /D� V\QWD[H� DEVWUDLWH� G
XQ�
ODQJDJH�GpILQLW�O
HQVHPEOH�GHV�VWUXFWXUHV�GX�ODQJDJH��j�OD�GLIIpUHQFH�GH�OD�V\QWD[H�FRQFUqWH�
TXL�GpFULW� OHV�VpTXHQFHV�GH�FDUDFWqUHV�YDOLGHV��/D�V\QWD[H�DEVWUDLWH�SHXW�rWUH�H[SULPpH�HQ�
(%1)�� HQ� RPHWWDQW� OH� SOXV� VRXYHQW� OHV� V\PEROHV� WHUPLQDX[�� 'DQV� OHXU� SDSLHU� VXU� OHV�
ODQJDJHV�GH�PRGpOLVDWLRQ� >��@��'DYLG�+DUHO�HW�%HUQKDUG�5XPSH�DVVLPLOHQW� OHV�FRQFHSWV�GH�
V\QWD[H� DEVWUDLWH� HW� GH�PpWD�PRGqOH�� $LQVL�� GH� OD�PrPH� IDoRQ� TX
RQ� SHXW� DYRLU� SOXVLHXUV�



/HV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�
 

 
���

 
 

V\QWD[HV� FRQFUqWHV� SRXU� XQH� PrPH� V\QWD[H� DEVWUDLWH�� RQ� SRXUUDLW� GLUH� TXH� ;0,� HW� OD�
UHSUpVHQWDWLRQ�JUDSKLTXH�VRQW�GHX[�V\QWD[HV�FRQFUqWHV�GX�PpWD�PRGqOH�80/��

2Q�YRLW�GRQF�TXH�OHV�SRLQWV�FRPPXQV�HQWUH�PpWD�PRGqOHV�HW�ODQJDJHV�VRQW�QRPEUHX[��
/HV� SULQFLSDOHV� GLIIpUHQFHV� SURYLHQQHQW� GX� IRUPDOLVPH� GH� GpILQLWLRQ�� /D� QRWDWLRQ� (%1)�
SHUPHW�GH�SUpFLVHU� OD�GpFRPSRVLWLRQ�G
XQH�HQWLWp�HQ�XQ�FHUWDLQ�QRPEUH�G
HQWLWpV�GH�PRLQV�
KDXW� QLYHDX�� /H� 02)� GpILQLW� pJDOHPHQW� FHWWH� UHODWLRQ� GH� FRPSRVLWLRQ�� PDLV� LO� LQWURGXLW�
pJDOHPHQW� XQ� FHUWDLQ� QRPEUH� G¶DVVRFLDWLRQV� VXSSOpPHQWDLUHV�� 2Q� D� GRQF� G
XQ� F{Wp� XQH�
DUFKLWHFWXUH�DUERUHVFHQWH��HW�GH�O¶DXWUH�XQH�RUJDQLVDWLRQ�HQ�JUDSKH��

8QH�GHV�GpILQLWLRQV�OHV�SOXV�XWLOLVpH�SRXU�OH�WHUPH�RQWRORJLH�HVW�FHOOH�GH�7KRPDV�*UXEHU�
�� ©�XQH� RQWRORJLH� HVW� XQH� VSpFLILFDWLRQ� H[SOLFLWH� G¶XQH� FRQFHSWXDOLVDWLRQ�ª� >��@�� 8QH�
FRQFHSWXDOLVDWLRQ�HVW�XQH�YXH�DEVWUDLWH��VLPSOLILpH�GX�PRQGH�TXH�O
RQ�VRXKDLWH�UHSUpVHQWHU��
&HWWH� YXH� GX� PRQGH� HVW� GpFULWH� FRPPH� XQ� HQVHPEOH� G
REMHWV� �TXL� IRUPHQW� O
XQLYHUV� GX�
GLVFRXUV�� DFFRPSDJQpV�GH� OHXUV� LQWHU�UHODWLRQV��0LFKDHO�8VFKROG�HW�0LFKDHO�*UXQLQJHU� >��@�
RQW� LGHQWLILp� XQ� FHUWDLQ� QRPEUH� G
XVDJHV� SRXU� OHV� RQWRORJLHV�� /HV� RQWRORJLHV� SHXYHQW�
SHUPHWWUH�GH�IDFLOLWHU�OD�FRPPXQLFDWLRQ�HQWUH�OHV�SHUVRQQHV��G
DVVXUHU�O
LQWHURSpUDELOLWp�HQWUH�
FRPSRVDQWV� ORJLFLHOV�� HW� G
DVVLVWHU� O
LQJpQLHULH� GHV� V\VWqPHV�� 'H� OHXU� F{Wp�� %DODNULVKQDQ�
&KDQGUDVHNDUDQ� HW� DO�� >��@� GLVWLQJXHQW� GHX[� DSSRUWV� LPSRUWDQWV� GHV� RQWRORJLHV��� OD�
FODULILFDWLRQ� GHV� VWUXFWXUHV� GH� OD� FRQQDLVVDQFH� SDU� O¶DQDO\VH� RQWRORJLTXH� HW� OH� SDUWDJH� GH�
FHWWH�FRQQDLVVDQFH��'DQV�OHV�GHX[�FDV��O¶DFFHQW�HVW�PLV�VXU�OD�FRPPXQLFDWLRQ�HW�OH�SDUWDJH��
3RXU� rWUH� XWLOLVDEOH�� XQH� FRQFHSWXDOLVDWLRQ� GRLW� rWUH� SDUWDJpH�� 8QH� RQWRORJLH� HVW� GRQF� OH�
UpVXOWDW�G¶XQ�FRQVHQVXV�DXWRXU�G¶XQ�SRLQW�GH�YXH�SDUWLFXOLHU��

(Q�IDLW��RQ�V
DSHUoRLW�TX
LO�Q
\�D�SDV�GH�GLYHUJHQFHV�IODJUDQWHV��WDQW�GDQV�OHV�REMHFWLIV�
TXH�GDQV� OHV� WHFKQLTXHV��HQWUH�RQWRORJLHV�HW�PpWD�PRGqOHV��2Q�SHXW�SRVLWLRQQHU� OHV�PpWD�
PRGqOHV�FRPPH�XQH�IRUPH�SDUWLFXOLqUH�G
RQWRORJLH��TXL�LQWqJUHUDLW�OD�QRWLRQ�G
XQ�PpWD�PpWD�
PRGqOH� XQLTXH� HW� G
XQH� DUFKLWHFWXUH� HQ� FRXFKHV�� &H� UDSSURFKHPHQW� HQWUH� RQWRORJLHV� HW�
PpWD�PRGqOHV� D� GpMj� pWp� pWXGLp� GDQV� >�@� R�� OHV� GHX[� WHUPHV� VRQW� XWLOLVpV� GH� IDoRQ�
LQGLIIpUHQFLpH��
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���'LIIpUHQWHV�XWLOLVDWLRQV�GX�FRQFHSW�GH�
SURFHVVXV�

�����,QWURGXFWLRQ�

/H�FRQFHSW�GH�SURFHVVXV�HVW�XWLOLVp�GDQV�GHV�GRPDLQHV�WUqV�YDULpV��'DQV�QRV�WUDYDX[��
WDQW�LQGXVWULHOV�TX
XQLYHUVLWDLUHV��QRXV�DYRQV�HX�O
RFFDVLRQ�G
pFKDQJHU�VXU�FH�VXMHW�DYHF�GHV�
SHUVRQQHV�LVVXHV�GH�TXHOTXHV�XQV�GH�FHV�GRPDLQHV��'DQV�FKDFXQ�G
HQWUH�HX[��OD�QRWLRQ�GH�
SURFHVVXV� HVW� XQ� pOpPHQW� LPSRUWDQW� PDLV� HVW� XWLOLVpH� DYHF� GHV� REMHFWLIV� SDUWLFXOLHUV��
7RXWHIRLV��QRXV�DYRQV�WRXMRXUV�UpXVVL�j�GLDORJXHU��FDU�QRV�GpILQLWLRQV�UHVSHFWLYHV�GX�WHUPH�
SURFHVVXV� Q
pWDLHQW� SDV� WUqV� pORLJQpHV��PrPH� V
LO� H[LVWH� TXHOTXHV� GLIIpUHQFHV�� DLQVL� TXH� OH�
PRQWUHQW�OHV�H[HPSOHV�VXLYDQWV���

• $�FRRUGLQDWHG�VHW�RI�DFWLYLWLHV�WKDW�DUH�FRQQHFWHG�LQ�RUGHU�WR�DFKLHYH�D�FRPPRQ�
JRDO��:I0&��>���@��

• $OO� WKH�©�UHDO�ZRUOG�ª�HOHPHQWV� LQYROYHG� LQ� WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�
RI� D� SURGXFW�� L�H�� DUWLIDFWV�� SURGXFWLRQ� VXSSRUW�� DFWLYLWLHV�� DJHQWV� DQG� SURFHVV�
VXSSRUW��-HDQ�&ODXGH�'HUQLDPH�HW�DO���>��@��

• $� VHULHV� RI� DFWLYLWLHV� WKDW� DUH� OLQNHG� WR� SHUIRUP� D� VSHFLILF� REMHFWLYH� �&$0�,��
&RQVRUWLXP�IRU�$GYDQFHG�0DQXIDFWXULQJ�,QWHUQDWLRQDO��

• 6HW�RI�LQWHUUHODWHG�RU�LQWHUDFWLQJ�DFWLYLWLHV�ZKLFK�WUDQVIRUPV�LQSXWV�LQWR�RXWSXWV�
�,62��>��@��

• $�SURFHVV�LV�D�VSHFLILF�RUGHULQJ�RI�ZRUN�DFWLYLWLHV�DFURVV�WLPH�DQG�SODFH��ZLWK�D�
EHJLQQLQJ��DQ�HQG��DQG�FOHDUO\�LGHQWLILHG�LQSXWV�DQG�RXWSXWV��%30,�RUJ��>�@��

$YDQW� G
HQWDPHU� XQH� pWXGH� SOXV� FRPSOqWH� GH� GLIIpUHQWV� IRUPDOLVPHV� GpGLpV� j� OD�
UHSUpVHQWDWLRQ�GH�SURFHVVXV��LO�QRXV�D�VHPEOp�LPSRUWDQW�GH�SUpVHQWHU�O
HPSORL�GH�FH�FRQFHSW�
GDQV� TXHOTXHV� GRPDLQHV�� )DLUH� XQH� OLVWH� H[KDXVWLYH� GHV� GRPDLQHV� XWLOLVDQW� FHWWH� QRWLRQ�
GpSDVVHUDLW� OH� FDGUH� GH� FHWWH� WKqVH�� 1RXV� QRXV� VRPPHV� YRORQWDLUHPHQW� UHVWUHLQWV� j� FHX[�
GDQV�OHVTXHOV�QRV�WUDYDX[�QRXV�RQW�DPHQpV�j�IDLUH�XQH�LQFXUVLRQ��,O�V
DJLW�GH���

• /
LQJpQLHULH�V\VWqPH��

• /H�FRQWU{OH�GH�JHVWLRQ�HW�O¶RUJDQLVDWLRQ��

• /D�JHVWLRQ�GH�OD�TXDOLWp��

• /H�GpYHORSSHPHQW�ORJLFLHO��
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1RXV� QH� SUpWHQGRQV� DXFXQHPHQW� j� XQH� H[SHUWLVH� TXHOFRQTXH� GDQV� FHV� GLIIpUHQWV�
GRPDLQHV��1RXV�WHQWRQV��j�SDUWLU�GHV�pOpPHQWV�TXL�QRXV�DSSDUDLVVHQW�SHUWLQHQWV��GH�GUHVVHU�
XQ�SDQRUDPD�GH�GLYHUVHV�XWLOLVDWLRQV�GX�FRQFHSW�GH�SURFHVVXV�GDQV�GHV�FRUSRUDWLRQV�HW�GHV�
FRQWH[WHV�GLIIpUHQWV��

�����'DQV�OH�GRPDLQH�GH�O¶LQJpQLHULH�V\VWqPH�

6HORQ� OD� GpILQLWLRQ� GRQQpH� SDU� O
,62�� XQ� V\VWqPH� HVW� XQ� REMHW� FRPSRVp� G
pOpPHQWV�
LQWHUDJLVVDQW� >��@�� &HV� pOpPHQWV� SHXYHQW� rWUH� GX� PDWpULHO�� GX� ORJLFLHO�� GHV� UHVVRXUFHV�
KXPDLQHV�� GHV� SURFHVVXV� HW� GHV� VRXV�V\VWqPHV�� /HV� V\VWqPHV� VRQW� FUppV� HW� XWLOLVpV� SRXU�
IRXUQLU�GHV�SURGXLWV�HW�GHV�VHUYLFHV�GDQV�GHV�HQYLURQQHPHQWV�GpILQLV��3RXU�LOOXVWUHU�OD�QRWLRQ�
GH�V\VWqPH��O
,62�FLWH�O
H[HPSOH�GH�O
DYLRQ��8Q�DYLRQ�HVW�XQ�V\VWqPH�j�SDUW�HQWLqUH�FRPSRVp�
G
XQ� FHUWDLQ� QRPEUH� GH� VRXV�V\VWqPHV� WHOV� TXH� O
pTXLSDJH�� OH� V\VWqPH� GH� SURSXOVLRQ� RX�
HQFRUH�OH�V\VWqPH�GH�FRQWU{OH�GH�YRO��

/H� F\FOH� GH� YLH� G
XQ� V\VWqPH� SDVVH� SDU� XQ� FHUWDLQ� QRPEUH� GH� SKDVHV�� /
,62� D�
SULQFLSDOHPHQW�LGHQWLILp�OHV�VXLYDQWHV���

• /D� FRQFHSWLRQ�� TXL� YD� GH� O
LGHQWLILFDWLRQ� GHV� EHVRLQV� j� OD� SURSRVLWLRQ� G
XQH�
VROXWLRQ�UpDOLVDEOH�

• /H�GpYHORSSHPHQW��TXL�FRQGXLW�j�XQH�SUHPLqUH�LPSOpPHQWDWLRQ�HW�YDOLGDWLRQ�GX�
V\VWqPH�

• /D�SURGXFWLRQ��GXUDQW�ODTXHOOH�OH�V\VWqPH�HVW�SURGXLW�HQ�PDVVH�

• /
XWLOLVDWLRQ�� FRQVLVWDQW� j� OD� PLVH� HQ� °XYUH� GX� V\VWqPH� SRXU� UpSRQGUH� DX[�
EHVRLQV�GHV�XWLOLVDWHXUV�

• /H� VXSSRUW�� TXL� FRQFHUQH� O
LQVWDOODWLRQ�� OD� PDLQWHQDQFH� HW� OD� ORJLVWLTXH� GX�
V\VWqPH�

• /H�UHWUDLW��SKDVH�RX�OH�V\VWqPH�HVW�GpWUXLW��DUFKLYp�RX�UpXWLOLVp�

&HV� GLIIpUHQWHV� SKDVHV� SHXYHQW� rWUH� RUJDQLVpHV� GH� GLIIpUHQWHV� IDoRQV�� (OOHV� SHXYHQW�
rWUH�HIIHFWXpHV�GH�IDoRQ�VpTXHQWLHOOH��SDUDOOqOH��LQFUpPHQWDOH�RX�LWpUDWLYH��&KDFXQ�GHV�VRXV�
V\VWqPHV�IDLVDQW�SDUWLH�G
XQ�V\VWqPH�SOXV�FRPSOH[H�D�VRQ�SURSUH�F\FOH�GH�YLH��

&KDFXQH� GHV� SKDVHV� GX� F\FOH� GH� YLH� IDLW� LQWHUYHQLU� GHV� SURFHVVXV��8Q�SURFHVVXV� HVW�
GpILQL�FRPPH�XQ�V\VWqPH�G
DFWLYLWpV�TXL�XWLOLVH�GHV�UHVVRXUFHV�SRXU�WUDQVIRUPHU�GHV�HQWUDQWV�
HQ� VRUWDQWV�� 8QH� DFWLYLWp� HVW� XQ� HQVHPEOH� G
DFWLRQV� TXL� FRQVRPPHQW� GX� WHPSV� HW� GHV�
UHVVRXUFHV� HW� GRQW� OD� UpDOLVDWLRQ� HVW� QpFHVVDLUH� SRXU� TX
XQ� V\VWqPH� SDVVH� G
XQ� pWDW� j� XQ�
DXWUH��/
,62�D�DLQVL�LGHQWLILp�XQ�FHUWDLQ�QRPEUH�GH�W\SHV�GH�SURFHVVXV��)LJXUH������
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)LJXUH�����7\SRORJLH�GHV�SURFHVVXV�GpILQLH�SDU�OD�QRUPH�,62�������

/HV� SURFHVVXV� G
HQWUHSULVH� LQFOXHQW� WRXW� FH� TXL� FRQFHUQH� OD� GpILQLWLRQ� GHV� SURFHVVXV�
G¶DIIDLUH��OH�FRQWU{OH�GH�O
LQYHVWLVVHPHQW�GDQV�GH�QRXYHDX[�SURMHWV��OD�JHVWLRQ�GHV�UHVVRXUFHV�
DLQVL� TXH� OD� FRRUGLQDWLRQ� HQWUH� SURMHWV�� /HV� SURFHVVXV� GH� FRQWUDW� VRQW� FRPSRVpV� GHV�
SURFHVVXV� G
DFTXLVLWLRQ� HW� GH� IRXUQLWXUH� GH� SURGXLWV�� GH� VHUYLFHV� HW� GH� V\VWqPHV�� /HV�
SURFHVVXV� SURMHW� FRQFHUQHQW� OHV� SURFHVVXV� GH� JHVWLRQ� GH� SURMHW� �� SODQLILFDWLRQ�� FRQWU{OH��
YDOLGDWLRQ�� JHVWLRQ� GHV� ULVTXHV�� HWF�� (QILQ�� OHV� SURFHVVXV� WHFKQLTXHV� UHFRXYUHQW� O
HQVHPEOH�
GHV�SURFHVVXV�GLUHFWHPHQW� LPSOLTXpV�GDQV�OD�SURGXFWLRQ�G
XQ�V\VWqPH��GHSXLV�O
DQDO\VH�GHV�
EHVRLQV��HQ�SDVVDQW�SDU�VRQ�LQWpJUDWLRQ��MXVTX
j�VRQ�UHWUDLW��7RXV�FHV�SURFHVVXV�SHXYHQW�rWUH�
XWLOLVpV�j�WRXWHV�OHV�SKDVHV�GX�F\FOH�GH�YLH�G
XQ�V\VWqPH��/D�GpILQLWLRQ�GX�F\FOH�GH�YLH�G
XQ�
V\VWqPH� FRQVLVWH� GRQF� j� GpFULUH� OHV� SKDVHV� TXL� OH� FRPSRVHQW�� DLQVL� TXH� OHV� GLIIpUHQWV�
SURFHVVXV�TXL�VRQW�PLV�HQ�°XYUH�ORUV�GH�FKDFXQH�GH�FHV�SKDVHV��

&KDTXH� V\VWqPH� HVW� VRXV� OD� UHVSRQVDELOLWp� G
XQ� SURMHW� VpSDUp�� 8QH� UHPDUTXH�
LPSRUWDQWH�IDLWH�GDQV�OD�QRUPH�,62�������HVW�O
H[LVWHQFH�G
XQH�FRUUHVSRQGDQFH�VWUXFWXUHOOH�
HQWUH� OD� GpFRPSRVLWLRQ� GHV� V\VWqPHV� HW� FHOOH� GHV� SURMHWV� �YRLU� )LJXUH� ����� ,O� \� D� XQH�
FRUUpODWLRQ�HQWUH�OH�QLYHDX�GH�GpWDLO�GX�V\VWqPH�pWXGLp�HW�FHOXL�GX�SURMHW��$�FKDTXH�QLYHDX��
OHV� SURFHVVXV� SRXYDQW� rWUH� PLV� HQ� °XYUH� SDU� OHV� SURMHWV� VRQW� OHV� PrPHV�� &HWWH�
GpFRPSRVLWLRQ�SDUDOOqOH�VH�UHWURXYH�MXVTX
DX[�FRPSRVDQWV�GH�EDVH��$LQVL��OD�QRUPH�,62�,(&�
������ SUpYRLW�HOOH� XQH� UHODWLRQ� DYHF� OD� QRUPH� ,62�,(&� ������ GpGLpH� j� OD� GpILQLWLRQ� GHV�
SURFHVVXV�GH�GpYHORSSHPHQW�GH�FRPSRVDQWV�ORJLFLHOV��
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)LJXUH�����3DUDOOqOH�GH�OD�GpFRPSRVLWLRQ�HQWUH�V\VWqPHV�HW�SURMHWV�GDQV�OD�QRUPH�
,62�,(&�������

�����'DQV�OH�GRPDLQH�GX�FRQWU{OH�GH�JHVWLRQ�HW�GH�O¶RUJDQLVDWLRQ�

3KLOLSSH�/RULQR�>��@�LGHQWLILH�WURLV�REMHFWLIV�SULQFLSDX[�SRXU�OH�FRQWU{OH�GH�JHVWLRQ���

• 6DYRLU���VL�O¶RQ�D�DWWHLQW�OHV�REMHFWLIV�TXH�O¶RQ�V¶pWDLW�IL[pV�

• &RPSUHQGUH���SRXUTXRL�RQ�OHV�D�RX�RQ�QH�OHV�D�SDV�DWWHLQWV�

• 2ULHQWHU�O¶DFWLRQ���SRXU�DPpOLRUHU�VHV�SHUIRUPDQFHV�

/HV� FR�WV� VRQW� XQH� GHV� PHVXUHV� GRQW� GLVSRVHQW� OHV� HQWUHSULVHV� SRXU� IL[HU� OHXUV�
REMHFWLIV�� HW� FRQWU{OHU� OHXU� UpDOLVDWLRQ�� (Q� FRPSWDELOLWp� GH� JHVWLRQ�� 3KLOLSSH� /RULQR� LGHQWLILH�
GHX[�JUDQGV�W\SHV�G¶DSSOLFDWLRQ���

• /HV� IRQFWLRQV� G¶RSWLPLVDWLRQ� GHV� FR�WV��� TXL� FRQVLVWHQW� j� WURXYHU� GHV� YRLHV�
SHUPHWWDQW�OD�UpGXFWLRQ�GHV�FR�WV��QRWDPPHQW�HQ�DPpOLRUDQW�OD�FRQFHSWLRQ�GHV�
SURGXLWV��GHV�SURFHVVXV�HW�GH�O¶RUJDQLVDWLRQ�

• /HV� IRQFWLRQV�GH�PDLQWHQDQFH�GHV� FR�WV���TXL� FRQVLVWHQW�j� FRQWU{OHU� OHV�FR�WV�
UpHOV�DILQ�GH�V¶DVVXUHU�TXH�FHX[�FL�QH�V¶pFDUWHQW�SDV�GHV�QRUPHV�

'H� QRPEUHX[� FRQFHSWV� XWLOLVpV� HQFRUH� DXMRXUG¶KXL� GDQV� OHV� V\VWqPHV� GH� JHVWLRQ� GH�
FR�W�SURYLHQQHQW�GX�GpEXW�GX�VLqFOH��YRLUH�GH�OD�ILQ�GX�VLqFOH�GHUQLHU��,OV�RQW�pWp�GpYHORSSpV�
j�SDUWLU�GHV�WUDYDX[�GH�7D\ORU��/D�JHVWLRQ�WD\ORULHQQH�UHSRVH�VXU�TXDWUH�SULQFLSHV�GH�EDVH���

• /D�VWDELOLWp��� OHV�V\VWqPHV�� OHV�VDYRLUV�HW� OHV�PpFDQLVPHV�VRQW�VWDEOHV�GDQV� OH�
WHPSV�

• /¶LQIRUPDWLRQ� SDUIDLWH��� OHV� GLULJHDQWV� GLVSRVHQW� HQ� SHUPDQHQFH� G¶XQH�
LQIRUPDWLRQ�SDUIDLWH�GX�V\VWqPH�

• $XJPHQWHU�OD�SHUIRUPDQFH�VLJQLILH�UpGXLUH�OHV�FR�WV�

• 2Q�SHXW�LGHQWLILHU�XQ�IDFWHXU�GH�FR�W�GpWHUPLQDQW�SRXU�FKDFXQ�GHV�SURGXLWV�

$XMRXUG¶KXL�FHV�SULQFLSHV�QH�VRQW�SOXV�HQ�FRKpUHQFH�DYHF�OD�UpDOLWp��/HV�WHFKQRORJLHV��
DLQVL�TXH�OHV�GHPDQGHV�GX�PDUFKp�VRQW�HQ�FRQVWDQWH�pYROXWLRQ��/HV�V\VWqPHV�VRQW�GH�SOXV�
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HQ�SOXV�FRPSOH[HV��FH�TXL�UHQG�LPSRVVLEOH�WRXWH�YLVLRQ�H[KDXVWLYH��/H�FR�W�Q¶HVW�SOXV�O¶XQLTXH�
SDUDPqWUH� GH� SHUIRUPDQFH� j� SUHQGUH� HQ� FRPSWH�� (QILQ�� LO� HVW� GH� SOXV� HQ� SOXV� GLIILFLOH�
G¶LGHQWLILHU�XQ� IDFWHXU�GH� FR�W�GRPLQDQW�SRXU� FKDTXH�SURGXLW��/HV�V\VWqPHV�GH�JHVWLRQ�GH�
FR�WV�RQW�GRQF�G��pYROXHU�SRXU�SDOOLHU� OHV�ODFXQHV�GHV�V\VWqPHV�FODVVLTXHV��&¶HVW�SRXU�FHOD�
TXH� O¶DSSURFKH� EDVpH� VXU� OHV� DFWLYLWpV� �$%&�� $FWLYLW\�%DVHG� &RVWLQJ�� D� pWp� GpYHORSSpH� HW�
SURPXH��

8QH�GpILQLWLRQ�GH�O¶$%&�SHXW�rWUH�WURXYpH�GDQV�OH�JORVVDLUH�PLV�DX�SRLQW�SDU�OH�&$0�,��
TXL� HVW� XQ� RUJDQLVPH� LQWHUQDWLRQDO� UHJURXSDQW� GHV� JUDQGHV� HQWUHSULVHV�� GHV� FDELQHWV�
G¶H[SHUWV�DLQVL�TXH�GHV�XQLYHUVLWDLUHV�DXWRXU�GH�SUREOqPHV�FRPPXQV�DX[�HQWUHSULVHV��HW�TXL�
HVVDLH�HQ�SDUWLFXOLHU�GH�SRVHU� OHV�EDVHV�GHV�V\VWqPHV�GH�JHVWLRQ�PRGHUQHV��/¶$%&�HVW�XQH�
PpWKRGRORJLH�TXL�PHVXUH�OHV�FR�WV�HW�OHV�SHUIRUPDQFHV�GHV�DFWLYLWpV��GHV�UHVVRXUFHV�HW�GHV�
REMHWV� GH� FR�W�� DIIHFWH� OHV� UHVVRXUFHV� DX[� DFWLYLWpV� HW� OHV� DFWLYLWpV� DX[� REMHWV� GH� FR�W�� HW�
UHFRQQDvW� XQH� UHODWLRQ� FDXVDOH� GHV� LQGXFWHXUV� GH� FR�W� YHUV� OHV� DFWLYLWpV�� 'DQV� OH� PRGqOH�
WUDGLWLRQQHO��OD�FRQVRPPDWLRQ�GHV�UHVVRXUFHV�HVW�GLUHFWHPHQW�DIIHFWpH�DX[�SURGXLWV��'DQV�OH�
PRGqOH�$%&��OHV�SURGXLWV�FRQVRPPHQW�GHV�DFWLYLWpV��HW�FH�VRQW�FHV�DFWLYLWpV�TXL�FRQVRPPHQW�
GHV�UHVVRXUFHV��)LJXUH������

 
Produit Ressource 

consomme 

Activité  Ressource 
consomme 

Produit 
consomme 

 
)LJXUH�����/
LQWURGXFWLRQ�GX�FRQFHSW�G
DFWLYLWp�GDQV�O
DSSURFKH�$%&�

/¶DMRXW� GX� FRQFHSW� G¶DFWLYLWp� SHUPHW� G¶REWHQLU� XQH� SUpFLVLRQ� SOXV� LPSRUWDQWH� GDQV�
O¶DQDO\VH�G¶XQ�V\VWqPH��(Q�SOXV�GH� O¶DFWLYLWp��GH�QRPEUHX[�WUDYDX[��SRXU� OD�SOXSDUW�IUDQoDLV�
�3KLOLSSH� /RULQR�� 3LHUUH� 0HYHOOHF� >��@��� LQWqJUHQW� pJDOHPHQW� OH� SURFHVVXV�� &HWWH� EUqYH�
SUpVHQWDWLRQ�VH�EDVH�VXU�FHX[�FL��WRXW�FRPPH�OH�PpWD�PRGqOH�GpGLp�j�O¶$%&�TXH�QRXV�DYRQV�
SURSRVp�GDQV�>��@��

8Q�SURFHVVXV�HVW�FDUDFWpULVp�SDU�XQ�UpVXOWDW�JOREDO�XQLTXH�GHVWLQp�j�XQ�FOLHQW�LGHQWLILp��
,O�D�XQ�IDFWHXU�GH�GpFOHQFKHPHQW�LQGLTXDQW�O
pYpQHPHQW�j�O
LQLWLDWLYH�GX�SURFHVVXV��XQ�PrPH�
SURFHVVXV� D�SRWHQWLHOOHPHQW�GLIIpUHQWV� IDFWHXUV�GH�GpFOHQFKHPHQW��� /HV�SURFHVVXV�SHXYHQW�
DLQVL� rWUH� FRPPDQGpV� �GHPDQGH�H[SOLFLWH� GX� FOLHQW�� ODQFHPHQW�G
XQ�SURMHW��RX�DXWRQRPHV�
�SURFHVVXV� UpFXUUHQW�GH�PDLQWHQDQFH��GH�VXLYL�GHV�FOLHQWV���/HV�SURFHVVXV�VH�GpFRPSRVHQW�
HQ� DFWLYLWpV�� 6L� O¶RQ� XWLOLVH� XQH� GpPDUFKH� ©�WRS�GRZQ�ª�� OHV� SURFHVVXV� FRQVWLWXHQW� OH� SRLQW�
G¶HQWUpH� SHUPHWWDQW� O¶LGHQWLILFDWLRQ� GHV� DFWLYLWpV�� 'DQV� OH� FDGUH� G¶XQH� DSSURFKH� ©�ERWWRP�
XS�ª��OHV�DFWLYLWpV�VRQW�G¶DERUG�UHFHQVpHV��SXLV�RUJDQLVpHV�HQ�SURFHVVXV��'DQV�OHV�GHX[�FDV�LO�
QRXV�IDXW�GpWHUPLQHU�TXHOOHV�DFWLYLWpV�VRQW�SDUWLH�SUHQDQWH�GX�SURFHVVXV��HW�TXHOOHV�VRQW�OHV�
UqJOHV� TXL� VSpFLILHQW� OHXU� RUGRQQDQFHPHQW� �SDU� H[HPSOH�� OH� SDUFRXUV� G
XQH� GHPDQGH� GH�
FUpGLW�j�O
LQWpULHXU�GHV�VHUYLFHV�G
XQH�EDQTXH�SRXUUD�rWUH�GLIIpUHQW�VHORQ�O
REMHW�HW�OH�PRQWDQW�
GX�FUpGLW���7RXWH�DFWLYLWp�HVW�VLWXpH�DX�VHLQ�G
XQH�XQLWp�RUJDQLVDWLRQQHOOH��(OOH�FRQVRPPH�GHV�
UHVVRXUFHV�SRXU�SURGXLUH�XQ�UpVXOWDW��3DUPL�OHV�DFWLYLWpV�FRPSRVDQW�XQ�SURFHVVXV��FHUWDLQHV�



'LIIpUHQWHV�XWLOLVDWLRQV�GX�FRQFHSW�GH�SURFHVVXV�
 

 
���

 
 

VRQW� FRQVLGpUpHV� FRPPH� FULWLTXHV�� HOOHV� IHURQW� GRQF� O
REMHW� G
XQH� DWWHQWLRQ� DFFUXH�� 3RXU�
FKDTXH�DFWLYLWp�RQ�SHXW�GpILQLU�XQ�FR�W�HW�XQ�GpODL��(QILQ��OHV�DFWLYLWpV�SHXYHQW�rWUH�W\SpHV���
DFWLYLWp�GH�FRQFHSWLRQ��GH�UpDOLVDWLRQ�RX�GH�PDLQWHQDQFH��/HV�UHVVRXUFHV�FRQVRPPpHV�HW�OHV�
YDOHXUV�SURGXLWHV�DX�FRXUV�G
XQ�SURFHVVXV�SHXYHQW�rWUH�GH�QDWXUHV�WRWDOHPHQW�GLIIpUHQWHV���
XQLWp�RUJDQLVDWLRQQHOOH��PDWLqUH�SUHPLqUH��PDWpULHO��ORJLFLHO��LQIRUPDWLRQ��HWF��

(Q� SOXV� GH� FHWWH� PRGpOLVDWLRQ� GX� V\VWqPH� H[LVWDQW�� O¶$%&� GpILQLW� XQ� FHUWDLQ� QRPEUH�
G¶pOpPHQWV� GpGLpV�DX�SLORWDJH�HW�j� O¶DQDO\VH�� /HV�XQLWpV�G¶°XYUH�SHUPHWWHQW�GH� FDOFXOHU� OD�
SURGXFWLYLWp� G¶XQH� DFWLYLWp�� (OOHV� VRQW� j� FKRLVLU� SDUPL� OHV�PXOWLSOHV�PHVXUHV� GLVSRQLEOHV� DX�
QLYHDX�GHV�UHVVRXUFHV�FRQVRPPpHV�HW�GHV�SURGXLWV�JpQpUpV��3RXU�FKDTXH�DFWLYLWp��RQ�SHXW�
GpILQLU� XQ� QLYHDX� G¶DFWLYLWp� PLQLPDO�� RSWLPDO� HW� EXGJpWp�� &HV� XQLWpV� G¶RHXYUH� SHUPHWWHQW�
O¶DQDO\VH�j�SRVWHULRUL��PDLV�HOOHV�QH�VRQW�SDV�IRUFpPHQW�DGDSWpHV�SRXU�OH�VXLYL�GHV�DFWLYLWpV�
HQ� FRXUV�� 3RXU� FHOD�� RQ� GpILQLW� GHV� LQGLFDWHXUV� GH� SLORWDJH�� TXL� SHUPHWWHQW� OH� FRQWU{OH� GH�
O¶DYDQFHPHQW�GHV�DFWLYLWpV�GXUDQW�OHXU�UpDOLVDWLRQ��(QILQ��OH�GHUQLHU�FRQFHSW�LPSRUWDQW�GpGLp�j�
O¶DQDO\VH� GX� V\VWqPH� HVW� O¶LQGXFWHXU� GH� SHUIRUPDQFH�� 'LIIpUHQWV� LQGXFWHXUV� SHXYHQW� rWUH�
LGHQWLILpV� SRXU� XQH� PrPH� DFWLYLWp�� FKDFXQ� SRUWDQW� VXU� XQ� DVSHFW� GLIIpUHQW� �FR�W�� GpODL��
TXDOLWp��HWF����/
LQGXFWHXU�SHXW�rWUH�VLWXp�DX�VHLQ�PrPH�GH�O
DFWLYLWp��PDLV�LO�HVW�IUpTXHQW�TX
LO�
VRLW� UHOLp�j�XQH�DFWLYLWp�DQWpULHXUH��'H� IDoRQ� UpFXUVLYH�RQ�SHXW�DLQVL� UHPRQWHU�GDQV� O
DUEUH�
GHV�FDXVHV�DILQ�G
LGHQWLILHU�O
DFWLYLWp�GpWHQDQW�O
LQGXFWHXU�SULPDLUH�GH�SHUIRUPDQFH��/HV�OHYLHUV�
G
DFWLRQ� j�GLVSRVLWLRQ�SRXU� FRUULJHU� OHV� SHUIRUPDQFHV�G
XQH� DFWLYLWp� VRQW�GRQF� VSpFLILpV� YLD�
FHV�LQGXFWHXUV��

/D� PpWKRGH� $%&� DSSRUWH� XQH� SUpFLVLRQ� DFFUXH� GDQV� O¶DQDO\VH� GHV� V\VWqPHV� GH�
SURGXFWLRQ��(OOH�SHUPHW�GRQF�GH�UpSRQGUH�j�GHV�TXHVWLRQV�SOXV�FRPSOH[HV��HW�WRXFKDQW�j�GHV�
SDUWLHV� GX� V\VWqPH� TXL� Q¶DSSDUDLVVHQW� SDV� GDQV� OHV� PpWKRGHV� WUDGLWLRQQHOOHV�� 2Q� SHXW�
GpWHUPLQHU� OH� FR�W� GH� SURGXFWLRQ� HW� FHOXL� GH� QRQ�SURGXFWLRQ�� RQ� SHXW� pJDOHPHQW� LVROHU�
FHUWDLQHV�SDUWLHV�GH�OD�FKDvQH�GH�SURGXFWLRQ�SRXYDQW�rWUH�VRXV�WUDLWpHV��(QILQ��O¶DSSURFKH�SDU�
OHV� DFWLYLWpV� DSSRUWH� DX� V\VWqPH� XQH� FHUWDLQH� SpUHQQLWpH� IDFH� DX[� FKDQJHPHQWV�
RUJDQLVDWLRQQHOV��

&HWWH� DSSURFKH� D� pWp� UHSULVH� GDQV� OH� GRPDLQH� GH� O¶RUJDQLVDWLRQ�� /D� PpWKRGH� $%0�
�$FWLYLW\�%DVHG�0DQDJHPHQW��VH�FRQFHQWUH�VXU�O¶RUJDQLVDWLRQ�GHV�DFWLYLWpV�SRXU�DPpOLRUHU�OD�
YDOHXU� IRXUQLH�DX�FOLHQW��DLQVL�TXH� OH�SURILW� UpDOLVp�SDU� O¶HQWUHSULVH��GpILQLWLRQ�GX�&$0�,���/D�
SOXSDUW�GHV�LQIRUPDWLRQV�XWLOLVpHV�SDU�O¶DSSURFKH�$%0�VRQW�GHV�UpVXOWDWV�GH�OD�PLVH�HQ�°XYUH�
GH�OD�PpWKRGH�$%&��

�����'DQV�OH�GRPDLQH�GH�OD�JHVWLRQ�GH�OD�TXDOLWp�

/D�QRUPH�,62������HVW�XQ�VWDQGDUG�LQFRQWRXUQDEOH�GDQV�OH�GRPDLQH�GH�OD�JHVWLRQ�GH�
OD�TXDOLWp��/D�GpILQLWLRQ�QRUPDOLVpH�GH� OD�TXDOLWp�GDQV�,62������VH�UpIqUH�j� O¶HQVHPEOH�GHV�
FDUDFWpULVWLTXHV�G¶XQ�SURGXLW�RX�G¶XQ�VHUYLFH�TXL�VRQW�H[LJpHV�SDU�OH�FOLHQW��/D�JHVWLRQ�GH�OD�
TXDOLWp� SUpFLVH� FH� TXH� O¶RUJDQLVDWLRQ� IDLW� SRXU� DVVXUHU� TXH� VHV� SURGXLWV� LQWqJUHQW� OHV�
H[LJHQFHV�GX�FOLHQW��/D�QRUPH�,62������UHFRXYUH�HQ�IDLW�XQH�IDPLOOH�GH�QRUPHV���
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• ,62� �����pWDEOLW� OHV� H[LJHQFHV� UHODWLYHV� j� XQH� RUJDQLVDWLRQ� GRQW� OHV� DFWLYLWpV�
YRQW�GH� OD� FRQFHSWLRQ�HW�GX�GpYHORSSHPHQW�j� OD�SURGXFWLRQ��j� O
LQVWDOODWLRQ�HW�
DX[�SUHVWDWLRQV�DVVRFLpHV�

• ,62������FRQFHUQH�OHV�RUJDQLVDWLRQV�TXL�QH�V
RFFXSHQW�SDV�GH�OD�FRQFHSWLRQ�HW�
GX�GpYHORSSHPHQW��HOOH�QH�FRQWLHQW�SDV�OHV�H[LJHQFHV�UHODWLYHV�j�OD�PDvWULVH�GH�
OD�FRQFHSWLRQ�G
,62�������OHV�DXWUHV�H[LJHQFHV�pWDQW�LGHQWLTXHV�

• ,62������V¶DGUHVVH�DX[�RUJDQLVDWLRQV�GRQW� OHV�SURFHVVXV�G
DFWLYLWp�QH�SRUWHQW�
SDV�VXU�OD�PDvWULVH�GH�OD�FRQFHSWLRQ��OD�PDvWULVH�GHV�SURFHVVXV��OHV�DFKDWV�RX�OHV�
SUHVWDWLRQV� DVVRFLpHV�� HW� TXL� RQW� IRQGDPHQWDOHPHQW� UHFRXUV� DX[� FRQWU{OHV� HW�
DX[� HVVDLV� SRXU� DVVXUHU� TXH� OHV� SURGXLWV� HW� OHV� VHUYLFHV� ILQDX[� VDWLVIRQW� DX[�
H[LJHQFHV�VSpFLILpHV��

8Q�GHV�SULQFLSHV�GH�EDVH�GH�FHWWH�QRUPH�HVW�O
DSSURFKH�SURFHVVXV�>��@��/HV�DYDQWDJHV�
OLpV�j�FHWWH�DSSURFKH�VRQW�SUpVHQWpV�GH�OD�IDoRQ�VXLYDQWH���©�XQ�UpVXOWDW�HVFRPSWp�HVW�DWWHLQW�
GH�IDoRQ�SOXV�HIILFLHQWH�ORUVTXH�OHV�UHVVRXUFHV�HW�DFWLYLWpV�DIIpUHQWHV�VRQW�JpUpHV�FRPPH�XQ�
SURFHVVXV�ª�� /HV� EpQpILFHV� DWWHQGXV� VRQW� QRPEUHX[�� 7RXW� G
DERUG�� XQH� XWLOLVDWLRQ� HIILFDFH�
GHV� UHVVRXUFHV� SHUPHW� GH� UpGXLUH� OHV� FR�WV� HW� OHV� GpODLV�� /HV� UpVXOWDWV� SHXYHQW� rWUH�
DPpOLRUpV�� ,OV� VRQW� FRKpUHQWV� HW� SUpYLVLEOHV�� (QILQ�� RQ� SHXW� VH� IRFDOLVHU� VXU� OHV� SRLQWV� j�
DPpOLRUHU�HW�pWDEOLU�XQ�RUGUH�GH�SULRULWp�HQWUH�OHV�GLIIpUHQWV�SURFHVVXV���

8Q� SURFHVVXV� HVW� GpILQL� FRPPH�XQ�HQVHPEOH�G
DFWLYLWpV� FRUUpOpHV� RX� LQWHUDFWLYHV� TXL�
WUDQVIRUPH� GHV� pOpPHQWV� G
HQWUpH� HQ� pOpPHQWV� GH� VRUWLH�� &HV� pOpPHQWV� SHXYHQW� rWUH�
WDQJLEOHV� RX� LQWDQJLEOHV�� ,OV� UHFRXYUHQW� O
HQVHPEOH�GHV�SURGXLWV� JpQpUpV� HW� GHV� UHVVRXUFHV�
FRQVRPPpHV� �� FRPSRVDQWV�� pQHUJLHV�� LQIRUPDWLRQV�� HWF�� /HV� pOpPHQWV� G
HQWUpH� G
XQ�
SURFHVVXV� VRQW� JpQpUDOHPHQW� OHV� pOpPHQWV� GH� VRUWLH� G
DXWUHV� SURFHVVXV�� &
HVW� SRXUTXRL��
SDUPL� OHV� DXWUHV� SULQFLSHV� GH� EDVH� GH� OD� QRUPH� ,62� ������ RQ� WURXYH� pJDOHPHQW� OH�
PDQDJHPHQW� SDU� O
DSSURFKH� V\VWqPH�� 8Q� GHV� DVSHFWV� GH� FHWWH� DSSURFKH� HVW� OD�
FRPSUpKHQVLRQ� GHV� LQWHUGpSHQGDQFHV� HQWUH� SURFHVVXV�� HW�� SDUPL� OHV� DYDQWDJHV� DWWHQGXV��
O
DFFHQW�HVW�PLV�VXU�O
LQWpJUDWLRQ�HW�O
DOLJQHPHQW�GHV�SURFHVVXV��

8Q�FHUWDLQ�QRPEUH�GH�IDPLOOHV�GH�SURFHVVXV�RQW�pWp�LGHQWLILpHV���

• /HV� SURFHVVXV� OLpV� j� OD� GLUHFWLRQ� �GpILQLWLRQ� GHV� SROLWLTXHV� HW� GHV� REMHFWLIV�
TXDOLWp��FRPPXQLFDWLRQ��

• /HV�SURFHVVXV�GH�PDQDJHPHQW�GHV�UHVVRXUFHV�

• /HV�SURFHVVXV�GH�UpDOLVDWLRQ�GX�SURGXLW�

• /HV�SURFHVVXV�GH�PHVXUH��G
DQDO\VH�HW�G
DPpOLRUDWLRQ��

• /HV�SURFHVVXV�GX�V\VWqPH�GH�JHVWLRQ�GH�OD�TXDOLWp�

8Q�GHV�DSSRUWV�PDMHXUV�GHV�SURFHVVXV�VH�VLWXH�DX�QLYHDX�GH�OD�PHVXUH��2Q�SHXW�DXVVL�
ELHQ�PHVXUHU�OD�FDSDFLWp�GX�SURFHVVXV�j�SURGXLUH�OH�UpVXOWDW�HVFRPSWp��TXH�VD�SURGXFWLYLWp��
&HV�PHVXUHV�SHXYHQW�rWUH�IDLWHV�DYDQW�OD�PLVH�HQ�°XYUH�GX�SURFHVVXV��SUpYLVLRQV���SHQGDQW��
RX�DSUqV��(OOHV�SHXYHQW�rWUH�XWLOLVpHV�SRXU�O
DPpOLRUDWLRQ�FRQVWDQWH�GHV�SURFHVVXV��3RXU�FHOD��
O
,62�FRQVHLOOH� OD�GpPDUFKH�FRQQXH�VRXV� OH�QRP�GH�3'&$��3ODQ�'R�&KHFN�$FW���)LJXUH������
VRLW� HQ� IUDQoDLV� �� 3ODQLILHU�)DLUH�9pULILHU�$JLU�� &HWWH� GpPDUFKH� HVW� DXVVL� ELHQ� DSSOLFDEOH� DX�
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QLYHDX�G
XQ�SURFHVVXV�SDUWLFXOLHU�TXH�GX�V\VWqPH�JOREDO��TXL�HVW�FRQVWLWXp�SDU�GHV�FKDvQHV�
GH�SURFHVVXV���

 

Plan 

Do Check 

Act 

 
)LJXUH�����/D�GpPDUFKH�3'&$�

/HV�TXDWUH�SKDVHV�GH�FHWWH�GpPDUFKH�VRQW���

• 3ODQLILHU� �� pWDEOLU� OHV� REMHFWLIV� HW� OHV� SURFHVVXV� QpFHVVDLUHV� SRXU� IRXUQLU� GHV�
UpVXOWDWV� FRUUHVSRQGDQWV� DX[� H[LJHQFHV� GHV� FOLHQWV� HW� DX[� SROLWLTXHV� GH�
O
RUJDQLVPH�

• )DLUH���PHWWUH�HQ�°XYUH�OHV�SURFHVVXV�

• 9pULILHU� �� VXUYHLOOHU� HW� PHVXUHU� OHV� SURFHVVXV� HW� OH� SURGXLW� SDU� UDSSRUW� DX[�
SROLWLTXHV��REMHFWLIV�HW�H[LJHQFHV�GX�SURGXLW�HW�UHQGUH�FRPSWH�GHV�UpVXOWDWV�

• $JLU���HQWUHSUHQGUH�OHV�DFWLRQV�SRXU�DPpOLRUHU�HQ�SHUPDQHQFH�OHV�SHUIRUPDQFHV�
GHV�SURFHVVXV��

/D�JHVWLRQ�GHV�SURFHVVXV� VH� IDLW� DX� WUDYHUV�GH�GRFXPHQWV� WHOV�TXH� OHV�GHVFULSWLIV�GH�
SURFHVVXV� SRXU� WRXW� FH� TXL� FRQFHUQH� OD� SODQLILFDWLRQ� HW� OD� PDvWULVH� GHV� SURFHVVXV�� HW�
G
HQUHJLVWUHPHQWV�SRXU�JDUDQWLU�TXH�OH�SURFHVVXV�D�pWp�PLV�HQ�°XYUH�GH�PDQLqUH�FRQIRUPH��

�����'DQV�OH�GRPDLQH�GX�GpYHORSSHPHQW�ORJLFLHO�

/H� SURFHVVXV� GH� GpYHORSSHPHQW� ORJLFLHO� GHYLHQW� XQH� SUpRFFXSDWLRQ�PDMHXUH� GDQV� OH�
JpQLH�ORJLFLHO��/HV�RUJDQLVDWLRQV�SDUWLH�SUHQDQWH�GDQV�OH�GpYHORSSHPHQW�GH�ORJLFLHOV�RQW�SULV�
FRQVFLHQFH�TXH�OD�PDvWULVH�GHV�SURFHVVXV�GH�SURGXFWLRQ�pWDLW�XQ�IDFWHXU�FOp�SRXU�DVVXUHU�OH�
VXFFqV�G¶XQ�SURMHW��&HOD�SHUPHW�QRWDPPHQW�GH�OLPLWHU�OHV�GpSDVVHPHQWV�GH�FR�WV�HW�GpODLV�HW�
G¶KRPRJpQpLVHU�OH�QLYHDX�GH�TXDOLWp�GHV�SURGXLWV�GpYHORSSpV��

6HORQ� OD� GpILQLWLRQ� TX¶HQ� GRQQH� -HDQ�&ODXGH� 'HUQLDPH� >��@�� XQ� SURFHVVXV� GH�
GpYHORSSHPHQW� ORJLFLHO� LQFOXW� WRXV� OHV� pOpPHQWV� GX� PRQGH� UpHO� LPSOLTXpV� GDQV� OH�
GpYHORSSHPHQW� HW� OD� PDLQWHQDQFH� G¶XQ� SURGXLW�� F¶HVW�j�GLUH� OHV� DUWHIDFWV�� OHV� VXSSRUWV� GH�
SURGXFWLRQ�� OHV� DFWLYLWpV�� OHV� DJHQWV� HW� OH� VXSSRUW� GX� SURFHVVXV�� &DUOR� 0RQWDQJHUR� >��@�



'LIIpUHQWHV�XWLOLVDWLRQV�GX�FRQFHSW�GH�SURFHVVXV�
 

 
���

 
 

LGHQWLILH� OHV� FRQFHSWV� GH� EDVHV� VXLYDQWV� �)LJXUH� ���� SRXU� OD� GHVFULSWLRQ� GHV� SURFHVVXV� GH�
GpYHORSSHPHQW�ORJLFLHOV��

Product

Tool

Activity

Direction

Performer

Role

+plays

+needs

+obeys +employs

+hasSub

+hasSub

+input

+intermediate

+output

 
)LJXUH�����/HV�FRQFHSWV�GH�EDVH�GH�GHVFULSWLRQ�G
XQ�SURFHVVXV�GH�GpYHORSSHPHQW�

ORJLFLHO�

/¶DFWLYLWp� �$FWLYLW\�� HVW� XQH� pWDSH� GX� SURFHVVXV�� 8QH� DFWLYLWp� SURGXLW� GHV� DUWHIDFWV�
�3URGXFW���(OOH�PHW�HQ�RHXYUH�GHV� U{OHV� �5ROH��TXL�FRUUHVSRQGHQW�j�GHV�UHJURXSHPHQWV�GH�
UHVSRQVDELOLWpV�RX�GH�FRPSpWHQFHV��TXL� VHURQW�DIIHFWpV�j�GHV�DJHQWV�KXPDLQV��3HUIRUPHU���
'HV� DJHQWV� ORJLFLHOV� �7RRO�� YRQW� SRXYRLU� rWUH� XWLOLVpV� SRXU� DVVLVWHU�� YRLUH� DXWRPDWLVHU�� VRQ�
H[pFXWLRQ��(QILQ��XQH�DFWLYLWp�HVW�JRXYHUQpH�SDU�GHV�UqJOHV��GHV�SURFpGXUHV�RX�GHV�QRUPHV�
�'LUHFWLRQ����

2Q� SHXW� UHWURXYHU� XQ� HQVHPEOH� SOXV� RX�PRLQV� FRPSOHW� GH� FHV� FRQFHSWV� j� O¶LQWpULHXU�
G¶XQ�FHUWDLQ�QRPEUH�GH�PpWKRGHV��3DUPL�OHV�SOXV�FRQQXHV�VH�EDVDQW�VXU�XQH�DSSURFKH�REMHW��
RQ� SHXW� FLWHU� 207�� %RRFK�� 226(� RX� HQFRUH� 6KODHU�0HOORU�� 8QH� GHV� FDUDFWpULVWLTXHV� GH� OD�
SOXSDUW�GH�FHV�PpWKRGHV�HVW�TX¶HOOHV�SUpVHQWHQW�j�OD�IRLV�XQ�SURFHVVXV�HW�XQH�QRWDWLRQ��$LQVL�
OD� PpWKRGH� 207� >��@� GpILQLW� XQ� SURFHVVXV� EDVp� VXU� TXDWUH� JUDQGHV� SKDVHV� �DQDO\VH��
FRQFHSWLRQ� GX� V\VWqPH�� FRQFHSWLRQ� GHV� REMHWV�� LPSOpPHQWDWLRQ��� DLQVL� TX¶XQ�PpWD�PRGqOH�
REMHW�� /D� PLVH� DX� SRLQW� G¶80/� D� SHUPLV� GH� VpSDUHU� FHV� DVSHFWV� SURGXLW� HW� SURFHVVXV��
/¶REMHFWLI� LQLWLDO� G¶80/� pWDLW� OD� GpILQLWLRQ� G¶XQH� PpWKRGH� XQLILDQW� OHV� WURLV� SULQFLSDOHV�
SURSRVLWLRQV�TXH�VRQW�207��%RRFK�HW�226(��'HYDQW�OD�GLIILFXOWp�GH�OD�WkFKH��LO�D�pWp�GpFLGp�
GH�YLVHU�XQ�REMHFWLI�PRLQV�DPELWLHX[���OD�GpILQLWLRQ�G¶XQ�IRUPDOLVPH�XQLILp�SRXU�OD�GHVFULSWLRQ�
GHV�SURGXLWV�XWLOLVpV�RX�pODERUpV�GDQV�XQ�SURFHVVXV�JOREDO�GH�UpDOLVDWLRQ�HW�GH�PDLQWHQDQFH�
G¶XQ� ORJLFLHO� j� REMHWV�� /D� GpILQLWLRQ� GX� SURFHVVXV� D� pWp� SULVH� HQ� FRPSWH�
XOWpULHXUHPHQW��7RXWHIRLV�� j� O¶LQYHUVH� GH� OD� QRWDWLRQ�� OH� SURFHVVXV� Q¶D� SDV� IDLW� O¶REMHW� G¶XQ�
FRQVHQVXV��/D�SURSRVLWLRQ�GH� O¶20*��63(0�>��@��6RIWZDUH�3URFHVV�(QJLQHHULQJ�0HWDPRGHO��
�YRLU� OD� SUpVHQWDWLRQ� GH� 63(0� VHFWLRQ� VXLYDQWH�� Q¶HVW� SDV� XQ� SURFHVVXV�� PDLV� XQ� PpWD�
PRGqOH� GH� SURFHVVXV�� /¶DYDQWDJH� GH� 63(0� HVW� TX¶DLQVL� OHV� GLIIpUHQWHV�PpWKRGHV� SRXUURQW�
rWUH� GpILQLHV� GDQV� XQ� PrPH� IRUPDOLVPH�� FH� TXL� IDFLOLWHUD� OHXU� FRPSDUDLVRQ�� YRLUH� OHXU�
LQWpJUDWLRQ��/H�583�>��@��5DWLRQDO�8QLILHG�3URFHVV���SURGXLW�FRPPHUFLDO�pGLWp�SDU�OD�VRFLpWp�
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5DWLRQDO��HVW�XQ�PRGqOH�GH�SURFHVVXV�GH�GpYHORSSHPHQW�ORJLFLHO�V¶DSSX\DQW�VXU�80/�HW�EDVp�
VXU�63(0��

/H�SURFHVVXV� HVW� pJDOHPHQW� XQ� LQGLFDWHXU� GH� OD�PDvWULVH�SDU� OHV�HQWUHSULVHV�GH� OHXUV�
SURFpGpV�GH�IDEULFDWLRQ��$LQVL��OH�&00�>��@��&DSDELOLW\�0DWXULW\�0RGHO��VH�EDVH�VXU�O¶DQDO\VH�
GHV� SURFHVVXV� GH� GpYHORSSHPHQW� ORJLFLHO� SRXU� pYDOXHU� OH� GHJUp� GH� PDWXULWp� GHV�
RUJDQLVDWLRQV��&LQT�QLYHDX[�GLIIpUHQWV�RQW�pWp�LGHQWLILpV��)LJXUH������$X�QLYHDX�LQLWLDO��,QLWLDO��
LO�Q¶\�D�SDV�GH�SURFHVVXV�VWDEOH�GpILQL��&KDTXH�SURMHW�GpILQLW��SOXV�RX�PRLQV�FRPSOqWHPHQW��
VRQ� RUJDQLVDWLRQ� GH� IDoRQ� DG� KRF�� $X� QLYHDX� GH� PDWXULWp� VXSpULHXU� �5HSHDWDEOH��� OHV�
SURFHVVXV�SHXYHQW�rWUH�UpSpWpV�VXU�SOXVLHXUV�SURMHWV��8Q�FHUWDLQ�QRPEUH�GH�SUDWLTXHV�RQW�pWp�
LGHQWLILpHV�HW�SHXYHQW�DLQVL�rWUH�PLVHV�HQ�°XYUH�SRXU�FKDTXH�QRXYHDX�GpYHORSSHPHQW��$X�
QLYHDX����'HILQHG���XQ�SURFHVVXV�W\SH�HVW�GpILQL��,O�SHXW�rWUH�SHUVRQQDOLVp�VHORQ�OHV�EHVRLQV�
UHQFRQWUpV�VXU�FKDFXQ�GHV�SURMHWV��$X�QLYHDX����0DQDJHG��� OD�TXDOLWp�GX�SURFHVVXV�HW�GHV�
SURGXLWV� UpVXOWDWV� HVW� pYDOXpH� HQ� IRQFWLRQ� GH� FULWqUHV� IDFWXHOV�� (QILQ�� DX� FLQTXLqPH�QLYHDX�
�2SWLPLVLQJ���FHV�FULWqUHV�VRQW�SULV�HQ�FRPSWH�SRXU�XQH�DPpOLRUDWLRQ�FRQWLQXH�GX�SURFHVVXV��

Initial 
(1) 

Repeatable 
(2) 

Managed 
(4) 

Defined 
(3) 

Optimising 
(5) 

Discip lined  
process 

Standard  
process 

Predictable 
process 

Improving 
process 

 
)LJXUH�����/HV�FLQT�QLYHDX[�GpILQLV�SDU�OH�&00�

�����&RQFOXVLRQ�

'DQV� FHWWH� VHFWLRQ�� QRXV� DYRQV� GRQQp� XQ� DSHUoX� GH� OD� GpILQLWLRQ� GX� FRQFHSW� GH�
SURFHVVXV� HW� GH� VRQ� XWLOLVDWLRQ� DX� WUDYHUV� GH� SOXVLHXUV� GRPDLQHV� G¶DFWLYLWp� GLIIpUHQWV�
�LQJpQLHULH� V\VWqPH�� JHVWLRQ� HW� RUJDQLVDWLRQ�� TXDOLWp�� JpQLH� ORJLFLHO���2Q� D� SX� YRLU� TXH� OHV�
GLYHUVHV� GpILQLWLRQV� FRQWHQDLHQW� WRXW� GH�PrPH� GHV� pOpPHQWV� FRPPXQV�� /D� GpFRPSRVLWLRQ�
G¶XQ�SURFHVVXV�HQ�DFWLYLWp�� OD�FRQVRPPDWLRQ�GH�UHVVRXUFHV�HW� OD�GpOLYUDQFH�GH�SURGXLWV�SDU�
FHV�DFWLYLWpV�VRQW�GHV�VFKpPDV�UpFXUUHQWV��&HOD�H[SOLTXH�OD�IDFLOLWp�DYHF�ODTXHOOH�QRXV�DYRQV�
SX�pFKDQJHU�DYHF�GHV�H[SHUWV�GH�FKDFXQ�GH�FHV�GRPDLQHV��'H�SOXV��OHV�EpQpILFHV�DWWHQGXV�
SDU�O¶DSSURFKH�SURFHVVXV�VRQW�pJDOHPHQW�VRXYHQW�VLPLODLUHV���JDLQ�GH�SURGXFWLYLWp��PHLOOHXUH�
TXDOLWp�GX�SURGXLW�ILQL��SpUHQQLVDWLRQ�HW�GLIIXVLRQ�GHV�VDYRLU�IDLUH��HWF��
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,O�\�D�GLIIpUHQWHV�IDoRQV�G¶H[SULPHU�OHV�VLPLOLWXGHV�TXL�YLHQQHQW�G¶rWUH�GpJDJpHV��/¶XQH�
G¶HQWUH�HOOH�FRQVLVWH�j� OHV�H[SULPHU�VRXV� OD�IRUPH�GH�SDWWHUQV��&HFL�D�pWp�IDLW�HQ�SDUWLH�SDU�
-LP�&RSOLHQ�>��@��8QH�WHOOH�DSSURFKH�HVW�RULHQWpH�YHUV�OD�FRPSUpKHQVLRQ�HW�OD�FRPPXQLFDWLRQ�
G¶XQ�VDYRLU�IDLUH��1RWUH�REMHFWLI�HVW�SOXV�RSpUDWLRQQHO��1RXV�DYRQV�GRQF�FKRLVL�O¶RSWLRQ�GH�OD�
VSpFLILFDWLRQ�H[SOLFLWH�SDU�PpWD�PRGqOH�TXL�YLVH�j�RSpUDWLRQQDOLVHU�DXWDQW�TX¶j�FRPSUHQGUH��
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���'HV�IRUPDOLVPHV�GH�UHSUpVHQWDWLRQ�GH�
SURFHVVXV�

�����,QWURGXFWLRQ�

,O� H[LVWH� GH� QRPEUHX[� WUDYDX[� SURSRVDQW� GHV� IRUPDOLVPHV� GH� UHSUpVHQWDWLRQ� GH�
SURFHVVXV��&KDFXQ�GH�FHV�IRUPDOLVPHV�GpILQLW�GHV�FRQFHSWV�TXL�OXL�VRQW�SURSUHV��VSpFLILTXHV�
DX�GRPDLQH�FLEOp�RX�j�O¶XWLOLVDWLRQ�TXL�VHUD�IDLWH�GHV�VSpFLILFDWLRQV��(Q�HIIHW��OD�PRGpOLVDWLRQ�
GH�SURFHVVXV�SHXW�DYRLU�GHV�REMHFWLIV�H[WUrPHPHQW�YDULpV��%LOO�&XUWLV�HW�DO��>��@�HQ�LGHQWLILHQW�
FLQT�GLIIpUHQWV���

• )DFLOLWHU�OD�FRPSUpKHQVLRQ�KXPDLQH�HW�OD�FRPPXQLFDWLRQ�

• $VVLVWHU�O¶RSWLPLVDWLRQ�

• $VVLVWHU�OD�JHVWLRQ�GX�SURFHVVXV�

• $XWRPDWLVHU�O¶DVVLVWDQFH�j�O¶H[pFXWLRQ�

• $XWRPDWLVHU�OH�FRQWU{OH�GH�O¶H[pFXWLRQ�

,O� SHXW� GRQF� V¶DYpUHU� LQWpUHVVDQW� GH� OHV� FRPSDUHU� DILQ� GH� GLVFHUQHU� OHXUV� SRLQWV�
FRPPXQV� HW� OHXUV� GLIIpUHQFHV�� HW� DLQVL� G¶LGHQWLILHU� GHV� FRQFHSWV� JpQpULTXHV� HW� G¶DXWUHV�
VSpFLILTXHV���

8QH�WHOOH�FRPSDUDLVRQ�HVW�FHSHQGDQW�UHQGXH�GLIILFLOH�SDU�OD�SURIXVLRQ�GHV�PpFDQLVPHV�
GH� GpILQLWLRQ�� 3DUPL� OHV� IRUPDOLVPHV� TXH� QRXV� DOORQV� SUpVHQWHU� RQ� WURXYH� HQWUH� DXWUH� GHV�
RQWRORJLHV�� GHV� VFKpPDV� ;0/� RX� HQFRUH� GHV� PpWD�PRGqOHV�� 3RXU� SHUPHWWUH� OHXU�
FRPSDUDLVRQ�QRXV�DYRQV� FKRLVL�GH� OHV� UHSUpVHQWHU�HQ�XWLOLVDQW�XQ�VHXO�HW�PrPH� IRUPDW�� OH�
02)��1RXV�OHV�DYRQV�GRQF�WRXV�GpFULWV�FRPPH�GHV�PpWD�PRGqOHV�EDVpV�VXU�OH�02)��0rPH�VL�
QRXV� DYRQV� HVVD\p� GH� UHVSHFWHU� DX�PD[LPXP� OH� IRUPDOLVPH� LQLWLDO�� FHUWDLQHV� GLYHUJHQFHV�
SHXYHQW�DSSDUDvWUH�HQWUH�FHOXL�FL�HW�OH�PpWD�PRGqOH�TXH�QRXV�DOORQV�SUpVHQWHU��&HOD�WLHQW�DX�
IDLW�TXH�FKDTXH�WHFKQLTXH�GH�GpILQLWLRQ�SUpVHQWH�GHV�SRVVLELOLWpV�GH�GHVFULSWLRQ�TXL� OXL�VRQW�
SURSUHV��HW�TXL�QH�VRQW�SDV�WRXMRXUV�RIIHUWHV�SDU�OHV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ��

1RXV�FRPPHQoRQV�SDU�SUpVHQWHU�OHV�GLDJUDPPHV�GH�*DQWW�HW�OHV�JUDSKHV�3(57��GHX[�
WHFKQLTXHV� GH� SODQLILFDWLRQ� GH� SURMHW� WUqV� XWLOLVpHV� HW� H[WUrPHPHQW� VLPSOHV�� 3XLV�� QRXV�
pWXGLRQV�OHV�IRUPDOLVPHV�VXLYDQWV���

• $5,6��

• %30/��
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• &35��

• HE;0/��

• ('2&��

• ,'()���

• 3,)��

• 36/��

• 63(0��

• 729(��

• 80/��

• :3'/��

• :6)/��

• ;/$1*��

�����/HV�GLDJUDPPHV�GH�*DQWW�HW�OHV�3(57�

/HV� GLDJUDPPHV� GH�*DQWW� RQW� pWp� FUppV� SDU�+HQU\�*DQWW� GDQV� OHV� DQQpHV� ������8Q�
GLDJUDPPH�GH�*DQWW�SHUPHW�GH�GpFULUH�O¶HQVHPEOH�GHV�DFWLYLWpV�G¶XQ�SURFHVVXV�VRXV�OD�IRUPH�
GH� EDUUHV� SODFpHV� VXU� XQ� FDOHQGULHU�� 2Q� D� DLQVL� XQH� YXH� JUDSKLTXH� GH� O¶HQVHPEOH� GHV�
DFWLYLWpV��GH�OHXUV�GXUpHV�HW�GH�OHXU�RUGRQQDQFHPHQW��

Activity 1 

Activity 2 

Activity 3 

Activity 4 

01/01 02/01 03/01 04/01 05/01 06/01 07/01 

 
)LJXUH�����([HPSOH�GH�GLDJUDPPH�GH�*DQWW�

$�SDUWLU� GH� O¶H[HPSOH�SUpFpGHQW� �)LJXUH� ���� RQ�SHXW� HQ�GpGXLUH� OH�PpWD�PRGqOH�GHV�
GLDJUDPPHV� GH� *DQWW�� ,O� GpILQLW� XQ� SURFHVVXV� FRPPH� XQ� HQVHPEOH� G
DFWLYLWpV�� FKDTXH�
DFWLYLWp�pWDQW�GRWpH�G¶XQH�GDWH�GH�GpEXW�HW�G¶XQH�GDWH�GH�ILQ��)LJXUH������&HWWH�YHUVLRQ�GHV�
GLDJUDPPHV� GH� *DQWW� HVW� OD� SOXV� VLPSOH�� ,O� HQ� H[LVWH� GH� ELHQ� SOXV� FRPSOH[HV�� JpUDQW� GHV�
QRWLRQV� GH� SUp�UHTXLV� HQWUH� DFWLYLWpV� RX� G¶DWWULEXWLRQ� GH� UHVVRXUFHV�� /HV� GLDJUDPPHV� GH�
*DQWW�VRQW�HQFRUH�WUqV�XWLOLVpV��SDUWLFXOLqUHPHQW�SRXU�OD�JHVWLRQ�GH�SURMHW��
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Project

name : String

Activity

name : String
beginDate : Date
endDate : Date

0..n

1

+activity

+process

0..n

1

 
)LJXUH�����0pWD�PRGqOH�G
XQ�GLDJUDPPH�GH�*DQWW�VLPSOH�

/HV�JUDSKHV�3(57� �3URJUDP�(YDOXDWLRQ� DQG�5HYLHZ�7HFKQLTXH�� RQW� WRXW�G¶DERUG�pWp�
XWLOLVpV�SDU�OH�GpSDUWHPHQW�DPpULFDLQ�GH�OD�GpIHQVH��8Q�JUDSKH�3(57�HVW�XQ�JUDSKH�RULHQWp�
TXL�PRQWUH�OHV�DFWLYLWpV��OHXU�GXUpH�DLQVL�TXH�OHXU�RUGRQQDQFHPHQW��)LJXUH������8Q�SURFHVVXV�
YX�FRPPH�XQ�JUDSKH�3(57�HVW�GRQF�XQH�VXLWH�G
DFWLYLWpV��FKDTXH�DFWLYLWp�D\DQW�XQH�GXUpH�HW�
SRXYDQW� VXLYUH� RX� SUpFpGHU� G¶DXWUHV� DFWLYLWpV� �)LJXUH� ����� &RQWUDLUHPHQW� j� O¶DFWLYLWp� G
XQ�
GLDJUDPPH�GH�*DQWW��O¶DFWLYLWp�G
XQ�JUDSKH�3(57�QH�GpILQLW�SDV�GH�GDWHV�GH�GpEXW�RX�GH�ILQ���

Activity 1 
3 days 

Activity 4 
2 days 

Activity 3 
3 days 

Activity 2 
2 days 

 
)LJXUH�����([HPSOH�GH�3(57�

Activity

name : String
duration : Double

0..n

0..n

Process

name : String

1

0..n

+process 1

+activity 0..n

+following

0..n

+preceding 0..n

 
)LJXUH�����0pWD�PRGqOH�G
XQ�JUDSKH�3(57�VLPSOH�

&HV�GHX[�H[HPSOHV�VLPSOHV�PRQWUHQW�GHX[�FKRVHV��'¶XQH�SDUW� OHV�SUREOpPDWLTXHV�GH�
UHSUpVHQWDWLRQ�GHV�SURFHVVXV�VRQW�UHODWLYHPHQW�DQFLHQQHV��'¶DXWUH�SDUW��PrPH�VL�XQ�PpWD�
PRGqOH� GH� SURFHVVXV� HVW� WRXMRXUV� FRQVWLWXp� SOXV� RX� PRLQV� GHV� PrPHV� HQWLWpV� �DFWLYLWp��
WHPSV��� FHUWDLQHV�RSWLRQV�SHXYHQW�rWUH�SULVHV�TXL�SHUPHWWHQW�GH� VH� IRFDOLVHU� VXU� WHO�RX� WHO�
DVSHFW�HW�TXL�YRQW�j� WHUPH�JpQpUHU�GHV�FDSDFLWpV�GLIIpUHQWHV��$LQVL� OH�GLDJUDPPH�GH�*DQWW�
SHUPHW� GH� FRQQDvWUH� OD� GDWH� GX� MRXU� DXTXHO� GRLW� GpEXWHU� HW� ILQLU� FKDFXQH�GHV� DFWLYLWpV� GX�
SURFHVVXV�� DORUV� TXH� OH� JUDSKH�3(57�RIIUH� OD� SRVVLELOLWp� GH� FDOFXOHU� OH� FKHPLQ� FULWLTXH��2Q�
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UHWURXYH�DLQVL� OH�SULQFLSH�pQRQFp�SUpDODEOHPHQW���XQ�PRGqOH�HVW�FDUDFWpULVp�SDU� O¶HQVHPEOH�
GHV� RSpUDWLRQV� TXH� O¶RQ� SHXW� OXL� DSSOLTXHU� �GHV� TXHVWLRQV� TXH� O¶RQ� SHXW� OXL� SRVHU��� &HV�
RSpUDWLRQV�VRQW�GpILQLHV�SDU�OH�PpWD�PRGqOH��

�����$5,6��$UFKLWHFWXUH�RI�,QWHJUDWHG�,QIRUPDWLRQ�6\VWHP��

$5,6�>��@�HVW�XQH�PpWKRGH�GH� Up�LQJpQLHULH�GH�SURFHVVXV�PLVH�DX�SRLQW�SDU�$XJXVW�
:LOKHOP� 6FKHHU�� (OOH� GpILQLW� XQ� IRUPDOLVPH� GH� UHSUpVHQWDWLRQ� GHV� SURFHVVXV�� $5,6� HVW�
pJDOHPHQW�XQ�HQYLURQQHPHQW�GH�PRGpOLVDWLRQ�HW�GH�Up�LQJpQLHULH�GH�SURFHVVXV�PpWLHU�pGLWp�
SDU� ,'6� 6FKHHU�� $5,6� HVW� GLYLVp� HQ� FLQT� YXHV� �YRLU� )LJXUH� ����� 4XDWUH� G
HQWUH� HOOHV� VRQW�
LQGpSHQGDQWHV��&KDFXQH�GH�FHV�YXHV�LQWURGXLW�XQ�HQVHPEOH�WKpPDWLTXH�G
HQWLWpV��&H�VRQW���

• /D�'DWD�YLHZ���OHV�LQIRUPDWLRQV�

• /D�)XQFWLRQ�YLHZ���OHV�IRQFWLRQV�HW�OHXUV�EXWV�

• /
2UJDQL]DWLRQ�YLHZ���OHV�UHVVRXUFHV�KXPDLQHV�HW�PDWpULHOOHV�

• /
2XWSXW�YLHZ���OHV�SURGXLWV��TX¶LOV�VRLHQW�PDWpULHOV�RX�LPPDWpULHOV��VHUYLFHV���

/D�GHUQLqUH�YXH� �&RQWURO�9LHZ��GpILQLW� OHV� UHODWLRQV�HQWUH� OHV�HQWLWpV�GHV�TXDWUH�YXHV�
SUpFpGHQWHV��

Organization

FunctionControlData

Output

 
)LJXUH�����$UFKLWHFWXUH�GHV�YXHV�G
$5,6�
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Machine Resource Computer Hardware Human Output

Data Model

Data Medium

Corporate Goal

*
*

*
*

Appl ication Software

Organizational  Unit
* ** **

*

*

*
Allocated

*

*

*

*
Allocated

*

*

*

*
Allocated

Information Object
*

*

*

*

*

*

*

*

Controls

*

*

*

* *

*

*

*

Access Privilege

Function
*

*

*

*

*
*

*
*

Supports

*

*

*

*

Executes

*

*

*

*

Responsible

*

*

*

* Data Output

*

*

*

* Triggers

*

*

*

* IsCreated

** **
Data Input

Output

*
*

*
*

*

*

*

*

Input

*

*

*

*

Output

 
)LJXUH�����1R\DX�GX�PpWD�PRGqOH�G
$5,6�

3RXU�$5,6�XQ�SURFHVVXV�HVW�XQ�HQVHPEOH�GH�IRQFWLRQV��)XQFWLRQ��FKHUFKDQW�j�UpDOLVHU�
GHV�REMHFWLIV��&RUSRUDWH�*RDOV���YRLU�)LJXUH������8QH�IRQFWLRQ�SURGXLW�GHV�UpVXOWDWV��2XWSXW��
TXL�SHXYHQW�rWUH�DXVVL�ELHQ�PDWpULHOV�TX
LPPDWpULHOV�HW�WUDLWH�GHV�LQIRUPDWLRQV��,QIRUPDWLRQ�
2EMHFW���(OOH�HVW�UpDOLVpH�SDU�GHV�XQLWp�RUJDQLVDWLRQQHOOHV��2UJDQL]DWLRQDO�8QLWV��TXL�SHXYHQW�
rWUH�GHV�PDFKLQHV��GHV�RUGLQDWHXUV�RX�GHV�UHVVRXUFHV�KXPDLQHV��

/¶RUJDQLVDWLRQ�GX�PpWD�PRGqOH�G¶$5,6�HVW�SDUWLFXOLqUHPHQW�LQWpUHVVDQWH�SXLVTX¶HOOH�HVW�
EDVpH� VXU� TXDWUH� SDTXHWDJHV� LQGpSHQGDQWV�� &HV� TXDWUH� SDTXHWDJHV� VRQW� HQVXLWH� PLV� HQ�
UHODWLRQ�GDQV�XQ�FLQTXLqPH��/HV�DVSHFWV�GRQQpHV��RUJDQLVDWLRQ��IRQFWLRQ�HW�VHUYLFHV�RQW�GRQF�
LQLWLDOHPHQW� pWp� VpSDUpV� GDQV� GHV�PpWD�PRGqOHV� GLVMRLQWV�� &HV�PpWD�PRGqOHV� VRQW� HQVXLWH�
UpXQLV�SRXU�GRQQHU�XQH�YLVLRQ�FRPSOqWH�HW�LQWpJUpH�GH�O¶HQWUHSULVH�HW�GH�VHV�SURFHVVXV���

�����%30/��%XVLQHVV�3URFHVV�0DQDJHPHQW�/DQJXDJH��

%30/� >�@� HVW� XQH� SURSRVLWLRQ� GX� %30,� �%XVLQHVV� 3URFHVV� 0DQDJHPHQW� ,QLWLDWLYH���
RUJDQLVDWLRQ�UHJURXSDQW�GLYHUVHV�HQWUHSULVHV��,QWDOLR��,%0��5DWLRQDO��0HJD�,QWHUQDWLRQDO��&DS�
*HPLQL��HWF����/H�%30,�V¶HVW�IL[p�FRPPH�REMHFWLI�GH�GpILQLU�XQ�FHUWDLQ�QRPEUH�GH�VWDQGDUGV�
GDQV�OH�GRPDLQH�GH�OD�JHVWLRQ�GH�SURFHVVXV��/H�SUHPLHU�G¶HQWUH�HX[��%30/��HVW�XQ�VFKpPD�
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;0/�VSpFLILDQW�XQ�ODQJDJH�GH�PRGpOLVDWLRQ�GH�SURFHVVXV�G¶DIIDLUHV�H[pFXWDEOHV�SDU�GHV�%306�
�%XVLQHVV�3URFHVV�0DQDJHPHQW�6\VWHP���FROODERUDWLI�HW�WUDQVDFWLRQQHO��

InstantTimeConstraint

instant : Date

Message

type : MessageType = data

ModelElement

name : Name
meta : Meta
extension : Extension

Process Abstract0..n

+supports

0..n

ProcessActivity

Package
ProcessElement

RuleSet

SimpleActivity

idempotent : Boolean = false

ProcessDefinition

schema : Schema 1

1..n +package

1+processDefinition
1..n

0..n

+import

0..n1

0..n +processDefinition

1+element
0..n

RelativeTimeConstraint

duration : XPath
end : Boolean = false

TimeConstraint

Activity

0..1

+relativeTo

0..1

OnException

1..n

+target

1..n

ComplexActivity

1

0..n

+source

1

+onException 0..n
Transaction

type : TransactionType
model : TransactionModel
repeat : XPath = "1"

1

0..1

+activity 1

+transaction 0..1

BusinessActivity

0..1+compensate0..1

0..1

+completeBy

0..1
0..1

+schedule
0..1

0..1
+topLevelActivity

0..1

Exception

code : URI
1

+exception

1

Participant

0..10..1

 
)LJXUH�����&RQFHSWV�GH�EDVH�GH�%30/�

%30/�GpILQLW�GHX[�W\SHV�GH�GpILQLWLRQ�GH�SURFHVVXV���$EVWUDFW�HW�3URFHVV��8Q�$EVWUDFW�
HVW� XQ� SURFHVVXV� SDUWLHO�� HW� GRQF� QRQ� H[pFXWDEOH�� 8Q� 3URFHVV� GpILQLW� XQ� SURFHVVXV�
H[pFXWDEOH�� ,O� SHXW� LPSOpPHQWHU� SOXVLHXUV� $EVWUDFWV�� /HV� GpILQLWLRQV� GH� SURFHVVXV� VRQW�
VWRFNpHV� GDQV� GHV� SDTXHWDJHV� �3DFNDJH�� TXL� SHXYHQW� rWUH� UpXWLOLVpV� SDU� OD� VXLWH�� 8QH�
GpILQLWLRQ�GH�SURFHVVXV�SHXW�GpILQLU�GHV�PHVVDJHV��0HVVDJH���GHV�SDUWLFLSDQWV��3DUWLFLSDQW��
HW� GHV� HQVHPEOHV� GH� UqJOHV� �5XOH6HW��� /HV� PHVVDJHV� GpILQLVVHQW� OHV� LQIRUPDWLRQV� TXL�
WUDQVLWHQW� HQWUH� DFWLYLWpV�� ,OV� SHXYHQW� rWUH� GH� W\SH� GDWD�� UHTXHVW� RX� UHVSRQVH�� /HV�
SDUWLFLSDQWV� UHFRXYUHQW� O¶HQVHPEOH� GHV� HQWLWpV� TXL� LQWHUDJLVVHQW� DYHF� OH� SURFHVVXV� �VHUYLFH�
:HE�� DSSOLFDWLRQ�� U{OH� RUJDQLVDWLRQQHO�� HWF���� /HV� HQVHPEOHV� GH� UqJOHV� SHUPHWWHQW� GH�
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UHJURXSHU�OHV�UqJOHV�VSpFLILDQW�OHV�WUDQVLWLRQV�RULHQWDQW�OH�IOX[�GH�FRQWU{OH��DFWLYLWp�6ZLWFK��RX�
O¶DFFHSWDWLRQ�RX�QRQ�G¶XQ�PHVVDJH�HQ�HQWUpH��,QSXW���

(QILQ��XQ�SURFHVVXV�GpILQLW�XQH�DFWLYLWp�GH�SOXV�KDXW�QLYHDX��&HWWH�DFWLYLWp�HVW�VRLW�XQH�
DFWLYLWp�VLPSOH��6LPSOH$FWLYLW\���VRLW�XQH�DFWLYLWp�FRPSOH[H��&RPSOH[$FWLYLW\���(OOH�SHXW�DYRLU�
GHV�FRQWUDLQWHV�GH�WHPSV�FRQFHUQDQW�VRQ�GpPDUUDJH��VFKHGXOH��RX�VD�ILQ��FRPSOHWH%\���8QH�
DFWLYLWp�FRPSOH[H�SHXW�GpILQLU�XQH�WUDQVDFWLRQ��7UDQVDFWLRQ���'DQV�OH�FDV�R��XQH�WUDQVDFWLRQ�
HVW� DEDQGRQQpH�� GHV� DFWLYLWpV� GH� FRPSHQVDWLRQ� �FRPSHQVDWH�� SHXYHQW� rWUH� ODQFpHV� SRXU�
FKDFXQH� GHV� VRXV�DFWLYLWpV� GH� O¶DFWLYLWp� FRPSOH[H�� (QILQ� OHV� DFWLYLWpV� FRPSOH[HV� SHXYHQW�
JpQpUHU�GHV�H[FHSWLRQV��([FHSWLRQ���8QH�H[FHSWLRQ�SHXW�rWUH�DGUHVVpH�j�XQ�SDUWLFLSDQW��8QH�
DFWLYLWp� SHXW� rWUH� GpVLJQpH� SRXU� WUDLWHU� FHWWH� H[FHSWLRQ� TXDQG� HOOH� VXUYLHQW� DX� FRXUV� GH�
O¶H[pFXWLRQ�G¶XQH�DFWLYLWp�FRPSOH[H��2Q([FHSWLRQ�WDUJHW���

SimpleActivity

idempotent : Boolean = false

Empty Operation

Output1
+output

1Input 1
+input

1

InvokingOperation

Produce

1

+output

1

Consume

0..1

+input

0..1

ImplementingOperation

Participant

1

+participant

1
1

+participant
1

0..1

+participant

0..1

0..1
+participant

0..1

Exception

code : URI
0..n

+exception

0..n

ExceptionActivity

reason : String

0..1
+participant

0..1

1
+exception

1

 
)LJXUH�����$FWLYLWpV�VLPSOHV�GH�%30/�

/HV�DFWLYLWpV�VLPSOHV�VXLYDQWHV�RQW�pWp�LGHQWLILpHV���

• (PSW\���QH�IDLW�ULHQ��

• ([FHSWLRQ$FWLYLW\���JpQqUH�XQH�H[FHSWLRQ��

• &RQVXPH���DWWHQG�HW�FRQVRPPH�XQ�PHVVDJH�G¶XQ�SDUWLFLSDQW��

• 2SHUDWLRQ��� LQYRFDWLRQ�G¶XQH�RSpUDWLRQ�VXU�XQ�SDUWLFLSDQW��,QYRNLQJ2SHUDWLRQ���
F¶HVW�j�GLUH� HQYRL� GX� PHVVDJH� VRUWDQW� DX� SDUWLFLSDQW� HW� DWWHQWH� GX� PHVVDJH�
HQWUDQW��RX� LPSOpPHQWDWLRQ�G¶XQH�RSpUDWLRQ� �,PSOHPHQWLQJ2SHUDWLRQ��� F¶HVW�j�
GLUH�FRQVRPPDWLRQ�GX�PHVVDJH�HQWUDQW�HW�SURGXFWLRQ�GX�PHVVDJH�VRUWDQW���

• 3URGXFH���SURGXLW�XQ�PHVVDJH�HW�OH�GpOLYUH�j�XQ�SDUWLFLSDQW��

/D� SOXSDUW� GH� FHV� DFWLYLWpV� SHXYHQW� GRQQHU� OLHX� j� GHV� pFKDQJHV� G¶LQIRUPDWLRQ� �,2���
UHSUpVHQWpV�SDU�OHV�FRQFHSWV�G¶,QSXW�HW�G¶2XWSXW��8Q�,QSXW�DFFHSWH�XQ�PHVVDJH�GHVWLQp�j�XQ�
SURFHVVXV�� 'HV� $VVLJQPHQWV� SHUPHWWHQW� G¶LQWpJUHU� OHV� LQIRUPDWLRQV� FRQWHQXHV� SDU� OH�
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PHVVDJH�GDQV�OH�FRQWH[WH�GX�SURFHVVXV��&HWWH�DIIHFWDWLRQ�SHXW�rWUH�FRQWUDLQWH�SDU�GHV�UqJOHV�
�5XOH��� H[SULPpH� VRLW� FRPPH� GHV� FRQGLWLRQV� �&RQGLWLRQ5XOH��� F¶HVW�j�GLUH� GHV� H[SUHVVLRQV�
ERROpHQQHV� ;3DWK�� VRLW� SDU� GHV� 5XOH6HWV�� 8Q�2XWSXW� FRQVWUXLW� XQ�PHVVDJH� GpOLYUp� SDU� OH�
SURFHVVXV�� 'HV� $VVLJQPHQWV� SHUPHWWHQW� GH� SUpFLVHU� FRPPHQW� OHV� GLIIpUHQWV� FKDPSV� GX�
PHVVDJH�SHXYHQW�rWUH�YDOXpV�j�SDUWLU�GHV�GRQQpHV�GX�SURFHVVXV��&H�FRQFHSW�GH�GRQQpH�GH�
SURFHVVXV�Q¶HVW�SDV�SUpFLVpPHQW�GpILQL�GDQV�OD�YHUVLRQ�DFWXHOOH�GH�OD�VSpFLILFDWLRQ��,O�VHPEOH�
TXH� FKDTXH� SURFHVVXV� VRLW� SRXUYX� G¶XQ� FRQWH[WH� R�� LO� SHXW� HQWUHSRVHU� HW� UHFKHUFKHU� GHV�
LQIRUPDWLRQV�JUkFH�j�GHV�H[SUHVVLRQV�;3DWK��/HV�YHUVLRQV�IXWXUHV�GH�%30/�GHYUDLHQW�FODULILHU�
FH�SRLQW��

AssignAssignment

target : Name

ForeachAssignment

name : Name

Output

Message

type : MessageType = data

Assignment

select : XPath

0..n

+assignment

0..n

IO1

+message

1

0..n+assignment 0..n

ConditionRule

condition : XPath

VariableAssignment

name : Name

RuleSetRule

negative : Boolean

RuleSet

0..n+variable 0..n

1 +applyOn1Rule

0..n
+rule

0..n

Input

0..n+rule 0..n

 
)LJXUH�����/HV�pFKDQJHV�GH�GRQQpHV�GDQV�%30/�

%30/�GpILQLW�OHV�DFWLYLWpV�FRPSOH[HV�VXLYDQWHV���

• $OO��� XQH� DFWLYLWp� TXL� HVW� WHUPLQpH� ORUVTXH� WRXWHV� VHV� VRXV�DFWLYLWpV� VRQW�
WHUPLQpHV��&HV�VRXV�DFWLYLWpV�VRQW�HIIHFWXpHV�HQ�SDUDOOqOH��

• &KRLFH��� XQH� DFWLYLWp� TXL� HVW� WHUPLQpH�GqV�TXH� O¶XQH�GH� VHV� VRXV�DFWLYLWpV�HVW�
WHUPLQpH��

• )RUHDFK���XQH�DFWLYLWp�TXL�UpSqWH�XQH�VpTXHQFH�G¶DFWLYLWpV�VXU�XQ�HQVHPEOH�GH�
YDOHXU��

• 6HTXHQFH���XQH�DFWLYLWp�TXL�HVW�WHUPLQpH�ORUVTXH�WRXWHV�VHV�VRXV�DFWLYLWpV�VRQW�
WHUPLQpHV��&HV�VRXV�DFWLYLWpV�VRQW�HIIHFWXpHV�HQ�VpTXHQFH��

• 6ZLWFK��� XQH� DFWLYLWp� TXL� HVW� WHUPLQpH� ORUVTXH� WRXWHV� VHV� VRXV�DFWLYLWpV�
FDQGLGDWHV�j�O¶H[pFXWLRQ�VRQW�WHUPLQpHV��6L�DXFXQH�DFWLYLWp�Q¶HVW�FDQGLGDWH��HW�VL�
XQ�OLHQ�RWKHUZLVH�HVW�GpILQL��O¶DFWLYLWp�UHOLpH�SDU�FH�OLHQ�HVW�H[pFXWpH���
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ComplexActivity

Choice Switch

exclusive : Boolean

Case

probability : Probability

1

1..n

+switch1

+case 1..n

All Foreach

select : XPath

Sequence

Activity
(from Core Definition)

2..n +activity2..n

0..1

+otherwise

0..1

1

+activity

1
2..n

+activity

2..n

1..n+activity 1..n

1..n
+activity

1..n

ConditionCase

condition : XPath

RuleSet

RuleSetCase

negative : Boolean

1+ruleSet 1

{ordered}

 
)LJXUH�����$FWLYLWpV�FRPSOH[HV�GH�%30/�

(QILQ��OH�GHUQLHU�W\SH�G¶DFWLYLWp��OHV�DFWLYLWpV�SURFpGXUDOHV��VRQW���

• $VVLJQ���H[pFXWH�XQH�DIIHFWDWLRQ��

• &RPSOHWH���WHUPLQH�OH�SURFHVVXV��

• -RLQ���DWWHQG�OD�ILQ�GH�O¶H[pFXWLRQ�G¶XQ�VRXV�SURFHVVXV��

• 5HOHDVH���OLEqUH�XQH�GRQQpH�GH�OD�YDOHXU�TXL�OXL�D�pWp�DIIHFWpH���

• 5HSHDW���UpSqWH�O¶DFWLYLWp�SDUHQWH��

• 6SDZQ���GpPDUUH�XQ�VRXV�SURFHVVXV��
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ProcessActivity
(from Core Defini tion)

Assign

target : Name
append : Boolean

Complete Release

target : Name

SelectAssign

select : XPath

Assignment

select : XPath

AssignmentAssign

1..n+assignment 1..n

Spawn Join Repeat

NestedProcess

1
+nestedProcess

1 1
+nestedProcess

1
Activity

1
+parent

1

ProcessDefinition

schema : Schema

 
)LJXUH�����$FWLYLWpV�SURFHVVXV�GH�%30/�

�����&35��&RUH�3ODQ�5HSUHVHQWDWLRQ��

&35�>��@�HVW�XQ�SURMHW�GX�'$53$��'HIHQVH�$GYDQFHG�5HVHDUFK�3URMHFW�$JHQF\��TXL�VH�
FRQFHQWUH� SULQFLSDOHPHQW� VXU� OD� SODQLILFDWLRQ� �VSpFLILFDWLRQ� G¶XQH� OLVWH� G¶DFWLRQV� D\DQW� SRXU�
EXW� GH� UpSRQGUH� j� XQ� HQVHPEOH� G¶REMHFWLIV�� DLQVL� TXH� VXU� OD� SUpYLVLRQ� �VSpFLILFDWLRQ� GHV�
PRPHQWV�DX[TXHOV�VHURQW�UpDOLVpHV�OHV�DFWLYLWpV�HW�GHV�TXDQWLWpV�GH�UHVVRXUFHV�XWLOLVpHV���

/H�IRUPDOLVPH�GpILQL�SDU�&35�HVW�H[WHQVLEOH��'H�QRXYHOOHV�HQWLWpV�SHXYHQW�rWUH�FUppHV�
SDU�VSpFLDOLVDWLRQ�GHV�HQWLWpV�GH�EDVH��&35�SHXW�DLQVL�rWUH�DGDSWp�j�XQ�GRPDLQH�GRQQp��'H�
WHOOHV�H[WHQVLRQV�RQW�GpMj�pWp�UpDOLVpHV�GDQV�OH�GRPDLQH�PLOLWDLUH��

&35�D�SRXU�EXW�GH�PRGpOLVHU�XQ�SODQ��F¶HVW�j�GLUH�XQ�HQVHPEOH�G¶DFWLRQV�UpDOLVpHV�SRXU�
UpSRQGUH�j�GHV�REMHFWLIV��/HV�FRQFHSWV�GH�&35�VRQW�OHV�DFWLRQV��$FWLRQ���OHV�DFWHXUV��$FWRU���
OHV�REMHFWLIV��2EMHFWLYH��HW�OHV�UHVVRXUFHV��5HVRXUFH���)LJXUH������8QH�DFWLRQ�HVW�UpDOLVpH�SDU�
XQ�DFWHXU�SRXU�DFFRPSOLU�GHV�REMHFWLIV��'HV�UHVVRXUFHV�SHXYHQW�rWUH�FRQVRPPpHV�ORUV�GH�OD�
UpDOLVDWLRQ�G¶XQH�DFWLRQ��/¶DFWHXU�G¶XQH�DFWLRQ�SHXW�rWUH�OD�UHVVRXUFH�G¶XQH�DXWUH��
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EvaluationCriteria

Objective

Plan

Resource TimeSpec

Action

Actor

 
)LJXUH�����1R\DX�GX�PpWD�PRGqOH�GH�&35�

/H�PpWD�PRGqOH�SUpVHQWp�SUpFpGHPPHQW��)LJXUH�����HVW�SUpYLVLRQQHO�HW�QH�SHUPHW�SDV�
GH�PHWWUH�HQ�UHODWLRQ�XQ�PRGqOH�GH�SODQ�DYHF�VHV�RFFXUUHQFHV��&¶HVW�GDQV�FH�EXW�TX¶D�pWp�
DMRXWp� OH�FRQFHSW�GH�:RUOG0RGHO�TXL�SHUPHW�GH� UHSUpVHQWHU�GHV� LQVWDQFHV�GH�SODQ��)LJXUH�
�����/¶H[pFXWLRQ�G¶XQ�SODQ�HVW�VWUXFWXUpH�GH�OD�PrPH�PDQLqUH�TXH�VD�FRQFHSWLRQ�PDLV�DORUV�
TX¶XQH�FRQFHSWLRQ�SUpYRLW� OD�IDoRQ�GRQW�GRLYHQW�VH�GpURXOHU�OHV�RFFXUUHQFHV��O¶H[pFXWLRQ�GX�
SODQ�UHSUpVHQWH�FH�TXL�V¶HVW�HIIHFWLYHPHQW�SDVVp��

TimeSpec

Event

Resource

Inventory

Evaluation Criterion

Evaluation

Evaluation Criterion

World

Action Objective

WorldModel

Action Objective

PlanPlan

 
)LJXUH�����$VSHFWV�VWDWLTXHV�HW�G\QDPLTXHV�GH�&35�
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2Q�D�GRQF�GHX[�DVSHFWV�GHV�SURFHVVXV�TXL�FRKDELWHQW�j� O¶LQWpULHXU�G¶XQ�PrPH�PpWD�
PRGqOH��6L�RQ�IDLW�OH�SDUDOOqOH�DYHF�OD�ERXFOH�3'&$�XWLOLVpH�GDQV�OH�GRPDLQH�GH�OD�JHVWLRQ�GH�
OD�TXDOLWp��RQ�SHXW�YRLU�DSSDUDvWUH�GDQV�FH�PpWD�PRGqOH�OD�SDUWLH�SODQLILFDWLRQ��3��� OD�SDUWLH�
PLVH�HQ�°XYUH��'��HW� OD�SDUWLH�PHVXUH��&��TXL�HVW�GpILQLH�SDU� OH�FRQFHSW�G¶(YDOXDWLRQ��3DU�
FRQWUH�OH�YROHW�DFWLRQ��$��Q¶HVW�SDV�UHSUpVHQWp��3RXU�O¶LQWURGXLUH��LO�IDXGUDLW�SRXYRLU�pWDEOLU�GHV�
OLHQV�HQWUH�GHX[�YHUVLRQV�GH�SODQ�GH�FRQFHSWLRQ��HW�H[SOLFLWHU� OHV�YDULDWLRQV�HQWUH�FHV�GHX[�
YHUVLRQV�DLQVL�TXH�OHV�pOpPHQWV�D\DQW�HQWUDvQp�FHV�PRGLILFDWLRQV��

�����HE;0/�

HE;0/� >��@� HVW� XQH� SURSRVLWLRQ� FRQMRLQWH� GH� O¶81�&()$&7� �RUJDQLVPH� GHV� 1DWLRQV�
8QLHV�� HW� G¶2DVLV�� ,O� VH� EDVH� VXU� GHV� WUDYDX[� DQWpULHXUV� UpDOLVpV� DX� VHLQ� GH� O¶81�&()$&7��
SULQFLSDOHPHQW�DXWRXU�G¶800��81�&HIDFW�0RGHOLQJ�0HWKRGRORJ\���800�SURSRVDLW�XQ�PpWD�
PRGqOH�SRXU�OD�GHVFULSWLRQ�GHV�SURFHVVXV�G¶DIIDLUH��&HWWH�SDUWLH�D�pWp�UHSULVH�HW�HQULFKLH�GDQV�
HE;0/�� &H� GHUQLHU� YLVH� j� OD� GpILQLWLRQ� GHV� FROODERUDWLRQV� HQWUH� SDUWHQDLUHV� DX� FRXUV� GHV�
SURFHVVXV�G¶DIIDLUHV�DX�WUDYHUV�GH�WUDQVDFWLRQV�HW�G¶pFKDQJHV�GH�GRFXPHQWV��/H�IRUPDOLVPH�
UpVXOWDW� HVW� XQ� VFKpPD� ;0/� �GHUQLqUH� YHUVLRQ� HQ� GDWH� GH� PDL� ������� PDLV� OHV� FRQFHSWV�
PDQLSXOpV�VRQW�H[SOLFLWpV�VRXV�OD�IRUPH�G¶XQ�PRGqOH�80/�j�WLWUH�LQIRUPDWLI���
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BusinessAction

isIntelligibleCheckRequired
isAuthorizationRequired
timeToAcknowledgeReceipt
isNonRepudiationRequired
isNonRepudiationOfRecipientRequired

BusinessTransactionActivity

timeToPerform
isConcurrent
isLegallyBinding

DocumentSecurity

isConfidential
isTamperProof
isAuthenticated

BusinessTransaction

pattern
isGuaranteedDeliveryRequired
preCondition
postCondition
beginsWhen
endsdWhen

1

n

+uses

1

n

RequestingBusinessActivity

timeToAcknowledgeAcceptance

1

1

+transaction

1

+requester 1

RespondingBusinessActivity

1

1

+responder 1

+transaction

1

DocumentEnvelope

isPositiveResponse

1

0..1

n

0..1

BusinessDocument

specificationLocation
specificationElement
conditionExpression

1
n

+document 1

+envelope

n

Attachment

mimeType
specification
version

1

n

+envelope 1

+attachmentn

0..1

n
+document 0..1

+attachment
n

MultiPartyCollaboration

Start

CompletionState

guardCondition

Fork

waitForAll

Join

SuccessFailure

Performs

BusinessActivity

CollaborationActivity

AuthorizedRole

sInitiator

1

n
+role 1

+performersn

1 n

+from

1 n1

n

+to 1

n

BusinessState

BusinessPartnerRole

n

1

+partners n

+collaboration1

n

1

+performers n

+performedBy1

Transition

onInitiation
conditionGuard
conditionExpression

n 1n

+from

1

n 1n

+to

1

0..1

n

0..1

+transitions

n

BinaryCollaboration

pattern
timeToPerform
preCondition
postCondition
beginsWhen
endsWhen

1

n

+uses 1

n

n

1

+statesn

+collaboration1

n

1

+role

n

+collaboration

1

0..n
0..1

+transitions 0..n
0..1

+documentEnvelope

+requesting

1

0..1

+documentEnvelope

+responding

n

0..1

 
)LJXUH�����0pWD�PRGqOH�GH�HE;0/�

/HV� SURFHVVXV� HE;0/� VRQW� YXV� FRPPH� GHV� FROODERUDWLRQV� PXOWLSDUWLWHV�
�0XOWL3DUW\&ROODERUDWLRQ��� 8QH� FROODERUDWLRQ� PXOWLSDUWLWH� LPSOLTXH� GLIIpUHQWV� SDUWHQDLUHV�
�%XVLQHVV3URFHVV3DUWQHU5ROH��� &HX[�FL� LQWHUDJLVVHQW� DX� WUDYHUV� GH� FROODERUDWLRQV� ELSDUWLWHV�
�%LQDU\&ROODERUDWLRQ��� GDQV� OHVTXHOOHV� GHX[� SDUWHQDLUHV� YRQW� MRXHU� XQ� U{OH� SDUPL� OHV� U{OHV�
DXWRULVpV��$XWKRUL]HG5ROH���8QH�FROODERUDWLRQ�PXOWLSDUWLWH�HVW�GRQF�UDPHQpH�j�XQ�HQVHPEOH�
GH�FROODERUDWLRQV�ELSDUWLWHV��8QH�FROODERUDWLRQ�ELSDUWLWH�SDVVH�SDU�XQ�FHUWDLQ�QRPEUH�G¶pWDWV�
�6WDWH��RUGRQQDQFpV�SDU�GHV�WUDQVLWLRQV��7UDQVLWLRQ���&HV�WUDQVLWLRQV�VRQW�VRLW�GpILQLHV�SDU�OD�
FROODERUDWLRQ�� VRLW� SDU� XQ� SDUWHQDLUH�� &HOD� SHUPHW� j� WRXW� SDUWHQDLUH� GH� SHUVRQQDOLVHU� VHV�
SURFHVVXV�� $LQVL�� GDQV� XQH� FROODERUDWLRQ� GH� W\SH� DFKDW�YHQWH� HQWUH� XQ� DFKHWHXU� HW� XQ�
YHQGHXU�� OHV� LQWHUDFWLRQV� HQWUH� OHV� GHX[� SDUWLHV� SHXYHQW� rWUH� VLPLODLUHV�� DORUV� TXH� OH�
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SURFHVVXV� F{Wp� YHQGHXU� SHXW� rWUH� GLIIpUHQW� VHORQ� TXH� FHOXL�FL� VRLW� SURGXFWHXU� RX� VLPSOH�
UHYHQGHXU�GH�O¶DUWLFOH���

3DUPL� OHV� pWDWV� RQW� pWp� LGHQWLILpV� OH� SRLQW� GH� GpSDUW� GH� OD� FROODERUDWLRQ� �6WDUW��� OHV�
SRLQWV� ILQDX[��&RPSOHWLRQ6WDWH���SHUPHWWDQW�GH�UHSUpVHQWHU� OHV�FDV�GH�VXFFqV��6XFFHVV��RX�
G¶pFKHF��)DLOXUH���HW�GHV�SRLQWV�GH�SDUDOOpOLVPH��)RUN��HW�GH�V\QFKURQLVDWLRQ��-RLQ���(QILQ�FHV�
pWDWV� SHXYHQW� pJDOHPHQW� rWUH� GHV� DFWLYLWpV� G¶DIIDLUH� �%XVLQHVV$FWLYLW\�� TXL� GpILQLVVHQW� VRLW�
XQH� VRXV�FROODERUDWLRQ� �&ROODERUDWLRQ$FWLYLW\��� VRLW� XQH� DFWLYLWp� WUDQVDFWLRQQHOOH�
�%XVLQHVV7UDQVDFWLRQ$FWLYLW\��� HQWUH� GHX[� U{OHV�� O¶LQLWLDWHXU� �IURP�� HW� OH� UpSRQGHXU� �WR���
/¶DFWLYLWp� WUDQVDFWLRQQHOOH� HVW� DWRPLTXH�� (OOH� GpFULW� XQ� pFKDQJH� GH� GRFXPHQW� HQWUH� GHX[�
U{OHV�� pFKDQJH� UpDOLVp� DX� VHLQ� G¶XQH� WUDQVDFWLRQ� �%XVLQHVV7UDQVDFWLRQ�� HW� GpFRPSRVp� HQ�
GHX[� SDUWLHV��� OD� UHTXrWH� �5HTXHVWLQJ%XVLQHVV$FWLYLW\�� HW� OD� UpSRQVH�
�5HVSRQGLQJ%XVLQHVV$FWLYLW\��� /D� UHTXrWH� HVW� REOLJDWRLUH�� SDU� FRQWUH� OD� UpSRQVH� HVW�
RSWLRQQHOOH� �LO� SHXW� DUULYHU� TXH� OD� UHTXrWH� GpILQLVVH� VHXOHPHQW� XQ� WUDQVIHUW� GH� GRFXPHQWV�
VDQV�DWWHQWH�GH�UpSRQVH����

8Q� IOX[� GH� GRFXPHQW� HVW� UHSUpVHQWp� FRPPH� XQH� HQYHORSSH� �'RFXPHQW(QYHORSH��
FRQWHQDQW� XQ� GRFXPHQW� SULQFLSDO� �%XVLQHVV'RFXPHQW��� (Q� SOXV� GH� FHOXL�FL�� XQ� FHUWDLQ�
QRPEUH� GH� GRFXPHQWV� RSWLRQQHOV� SHXYHQW� rWUH� DWWDFKpV� �$WWDFKPHQW��� 'HV� QLYHDX[� GH�
VpFXULWp�� GpILQLV� GDQV� 'RFXPHQW6HFXULW\�� SHXYHQW� rWUH� DIIHFWpV� j� O¶HQYHORSSH� DLQVL� TX¶j�
FKDFXQ�GHV�GRFXPHQWV�DWWDFKpV��

8QH� RULJLQDOLWp� G¶HE;0/� HVW� TX¶LO� VH� FRQFHQWUH� VXU� OHV� WUDQVDFWLRQV� HQWUH� XWLOLVDWHXUV��
/HV�DFWLRQV�GH�SOXV�EDV�QLYHDX�VRQW�GHV�pFKDQJHV�GH�GRFXPHQWV�HQWUH�SDUWHQDLUHV��&H�PpWD�
PRGqOH� HVW� GRQF� VXUWRXW� GpGLp� SRXU� OD� GHVFULSWLRQ� GHV� SURFHVVXV� LQWHU�HQWUHSULVHV�� 3DU�
FRQWUH�� LO� Q¶HVW�SDV�DGDSWp�j� OD�GHVFULSWLRQ�GH�SURFHVVXV�HQWLqUHPHQW� LQWHUQH�j�XQH�HQWLWp��
'¶DLOOHXUV��OH�WHUPH�FROODERUDWLRQ�HVW�XWLOLVp�GH�SUpIpUHQFH�j�SURFHVVXV��

�����('2&��(QWHUSULVH�'LVWULEXWHG�2EMHFW�&RPSXWLQJ��

/¶REMHFWLI�G¶('2&�>��@�HVW�OD�UHSUpVHQWDWLRQ�GHV�FRPSRVDQWV�FRQVWLWXDQW�XQ�V\VWqPH��HW�
OHXU� LPSOLFDWLRQ� GDQV� OHV� SURFHVVXV� PpWLHU�� F¶HVW�j�GLUH� OHV� pYpQHPHQWV� DX[TXHOV� LOV�
UpDJLVVHQW�HW�OHV�UqJOHV�PpWLHU�FRQWUDLJQDQW�OHXUV�DFWLRQV��('2&�HVW�GpILQL�FRPPH�XQ�PpWD�
PRGqOH�HW�FRPPH�XQ�SURILO�80/��'HV�FRUUHVSRQGDQFHV�RQW�pWp�GpILQLHV�HQWUH�OHV�FRQFHSWV�GX�
PpWD�PRGqOH� HW� OHV� HQWLWpV� GX� SURILO�� 1RXV� QRXV� LQWpUHVVRQV� LFL� SOXV� SDUWLFXOLqUHPHQW� j� OD�
GHVFULSWLRQ�G¶('2&�VRXV�OD�IRUPH�G¶XQ�PpWD�PRGqOH��&H�GHUQLHU�HVW�GLYLVp�HQ�WURLV�JUDQGHV�
SDUWLHV���

• /¶(&$� �(QWHUSULVH� &ROODERUDWLRQ� $UFKLWHFWXUH�� TXL� GpILQLW� OHV� FRPSRVDQWV��
SURFHVVXV�� pYpQHPHQWV� HW� UqJOHV� PpWLHU� LQGpSHQGDPPHQW� GH� OD� SODWH�IRUPH�
G¶H[pFXWLRQ��

• /H�PpWD�PRGqOH�GH�SDWWHUQV��TXL�SHUPHW�GH�GpFULUH�GHV�VDYRLU�IDLUH��

• 'HV� PpWD�PRGqOHV� WHFKQLTXHV�� (Q� SDUWLFXOLHU� OD� VSpFLILFDWLRQ� GpFULW� XQ� PpWD�
PRGqOH� SRXU� -DYD�� OHV� (-%� �(QWHUSULVH� -DYD� %HDQ��� DLQVL� TXH� OHV� )&0� �)ORZ�
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&RPSRVLWLRQ�0RGHO���)&0�HVW�XQ�IRUPDOLVPH�XWLOLVp�DX�VHLQ�G¶RXWLOV�FRPPH�04�
6HULHV� SRXU� OD� GHVFULSWLRQ� GHV� LQWHUDFWLRQV� HW� GX� IORW� G¶LQIRUPDWLRQ� HQWUH�
FRPSRVDQWV��

/¶(&$� HVW� GLYLVp� HQ� FLQT� SDUWLHV� GLVWLQFWHV� LQWHUGpSHQGDQWHV�� &KDFXQH� HVW� DUWLFXOpH�
DXWRXU�G¶XQ�FRQFHSW�FHQWUDO��FRPSRVDQW��REMHWV�PpWLHU��pYpQHPHQWV��SURFHVVXV�HW�UHODWLRQV���
1RXV� QRXV� LQWpUHVVRQV� LFL� SULQFLSDOHPHQW� j� O¶(&$�� HW� SOXV� SDUWLFXOLqUHPHQW� j� OD� SDUWLH�
FRQFHUQDQW� OD� GpILQLWLRQ� GHV� SURFHVVXV��1RXV� QH� SUpVHQWRQV� GRQF� SDV� XQH� YXH� H[KDXVWLYH�
G¶('2&��/D�ILJXUH�VXLYDQWH��)LJXUH�����GpFULW�OHV�FRQFHSWV�VXU�OHVTXHOV�VH�EDVH�OD�GpILQLWLRQ�
GH� SURFHVVXV�� $ILQ� GH� IDFLOLWHU� OD� FRPSUpKHQVLRQ�� QRXV� DYRQV� VLPSOLILp� OH�PpWD�PRGqOH� GH�
GpSDUW�� (Q� SDUWLFXOLHU�� QRXV� DYRQV� VXSSULPp� SOXVLHXUV� QLYHDX[� G¶KpULWDJH�� QH� ODLVVDQW�
DSSDUDvWUH�TXH�OHV�FRQFHSWV�HW�UHODWLRQV�TXH�QRXV�MXJLRQV�OHV�SOXV�SHUWLQHQWV��

ProcessRole

creationRule
selectionRule

InputGroup OutputGroup

ExceptionGroup

ProcessFlowPort

ProcessMultiPort

CompoundTask Activity
1
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0..n
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0..n
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n
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1
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1
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)LJXUH�����'pILQLWLRQ�GHV�SURFHVVXV�GDQV�('2&�

8Q�3URFHVV&RPSRQHQW� GpFULW� OH� FRQWUDW� G¶XQ� FRPSRVDQW� DFWLI�� F¶HVW�j�GLUH� TXL� UpDOLVH�
GHV�WUDLWHPHQWV��/HV�SURFHVVXV��%XVLQHVV3URFHVV��HW�OHV�WkFKHV�FRPSRVpHV��&RPSRXQG7DVN��
VRQW�GHV�3URFHVV&RPSRQHQWV�� WRXW�FRPPH�OHV�JHVWLRQQDLUHV�GH�GRQQpHV��'DWD0DQDJHU��RX�
OHV�HQWLWpV�PpWLHU��(QWLW\��TXH�QRXV�QH�SUpVHQWRQV�SDV�LFL��

/H� FRQWUDW� G¶XQ� FRPSRVDQW� HVW� H[SULPp� HQ� WHUPH� GH� SRUWV� �3RUW�� TXL� LQGLTXHQW� OHV�
SRLQWV�GH�FRQQH[LRQ�SHUPHWWDQW�OHV�FROODERUDWLRQV�LQWHU�FRPSRVDQWV��/H�FRQWUDW�G¶XQH�WkFKH�
FRPSRVpH� HVW� XQLTXHPHQW� FRQVWLWXp� GH� 3URFHVV0XOWL3RUW�� /HV� 3URFHVV0XOWL3RUW� VRQW�
FRPSRVpV� GH� 3URFHVV)ORZ3RUW�� /HV� ,QSXW*URXSV� GpFULYHQW� GHV� SRUWV� GµHQWUpH�� OHV�
2XWSXW*URXSV�GHV�SRUWV�GH�VRUWLH�HW�OHV�([FHSWLRQ*URXSV�GHV�SRUWV�G¶HUUHXU��

8Q�SURFHVVXV��WRXW�FRPPH�XQH�WkFKH�FRPSRVpH��HVW�XQH�VXFFHVVLRQ�GH�FRPPXQLFDWLRQ�
HQWUH�FRPSRVDQWV�YLD�OHXUV�SRUWV��&HV�FRPSRVDQWV�VRQW�LGHQWLILpV�SDU�OHV�DFWLYLWpV��$FWLYLW\���
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GRQW�OH�GLDJUDPPH�G¶pWDW�HVW�SUpVHQWp�)LJXUH�����8QH�DFWLYLWp�SHXW�VRLW�LQYRTXHU�XQH�WkFKH�
FRPSRVpH� VRLW� rWUH� UpDOLVpH� SDU� XQ� 3HUIRUPHU�� 8QH� DFWLYLWp� SHXW� pJDOHPHQW� XWLOLVHU� GHV�
UHVVRXUFHV� �$UWLIDFW�� HW� DYRLU� GHV� UHVSRQVDEOHV� �5HVSRQVLEOH3DUW\��� 3HUIRUPHU�� $UWLIDFW� HW�
5HVSRQVLEOH3DUW\� UHFRXYUHQW� GHV� FRQQH[LRQV� YHUV� GHV� FRPSRVDQWV�� /D� SURSULpWp�
VHOHFWLRQ5XOH�GX�3URFHVV5ROH�SHUPHW�GH� VSpFLILHU� O¶HQVHPEOH�GHV� FRPSRVDQWV�SRXYDQW�rWUH�
XWLOLVpV��/D�SURSULpWp�FUHDWLRQ5XOH�GpFULW�OD�IDoRQ�GRQW�OH�FRPSRVDQW�SHXW�rWUH�FUpp���

NotStarted Running 

Stopped 
Completed 

Aborted 

create 
Completed 

Aborted 

finish 

abort 
run 

destroy 

destroy 
destroy 

 
)LJXUH�����'LDJUDPPH�G
pWDW�G
XQH�DFWLYLWp�GDQV�('2&�

(QILQ�� O¶RUGRQQDQFHPHQW�HQWUH�DFWLYLWpV�HVW�GpILQL�SDU�OHV�IORWV�GH�GRQQpHV��'DWD)ORZ��
TXL� WUDQVLWHQW� HQWUH� FRQQHFWHXUV� �3URFHVV3RUW&RQQHFWRU��� &HV� FRQQHFWHXUV� VRQW� XWLOLVpV� SDU�
XQH� DFWLYLWp�� /¶RUGRQQDQFHPHQW� HQWUH� FRQQHFWHXUV� GpWHUPLQH� GRQF� O¶RUGRQQDQFHPHQW� GHV�
DFWLYLWpV��

/D� GpILQLWLRQ� G¶('2&� D� pWp� LQIOXHQFpH� SDU� OH� 0'$�� (Q� HIIHW�� RQ� REVHUYH� ELHQ� OD�
VpSDUDWLRQ� HQWUH� 3,0� HW� 360�� 8QH� GHX[LqPH� SDUWLH� G¶('2&� GHYUDLW� GpILQLU� GHV�
FRUUHVSRQGDQFHV�HQWUH�O¶(&$�HW�OHV�PpWD�PRGqOHV�WHFKQLTXHV��

�����,'()���,QWHJUDWLRQ�'HILQLWLRQ��

,'()�� >��@� HVW� XQ� IRUPDOLVPH� GpILQL� SDU� OD� VRFLpWp� .%6,�� HQ� FROODERUDWLRQ� DYHF�
TXHOTXHV�XQLYHUVLWpV��GHVWLQp�j�OD�FDSWXUH�GH�VpTXHQFHV�G¶DFWLYLWpV��/D�YHUVLRQ�SUpVHQWpH�LFL�
GDWH� GH� ������ HW� VHPEOH� rWUH� OD� GHUQLqUH� HQ� GDWH�� ,'()�� HVW� DYDQW� WRXW� XQ� IRUPDOLVPH�
JUDSKLTXH��7RXWHIRLV��XQ� ODQJDJH�IRUPHO�EDVp�VXU�.,)��.QRZOHGJH�,QWHUFKDQJH�)RUPDW��HVW�
MRLQW�HQ�DQQH[H�GH�OD�VSpFLILFDWLRQ��.%6,�D�GpYHORSSp�GHX[�RXWLOV�EDVpV�VXU�,'()����

• 3UR&DS�TXL�SHUPHW�OD�GpILQLWLRQ�GH�SURFHVVXV�

• 3UR6LP�TXL� LQWqJUH� HQ� SOXV� GHV� IRQFWLRQQDOLWpV� GH� 3UR&DS� XQ� PRGXOH� GH�
VLPXODWLRQ�

,'()�� SHXW� rWUH� GpFRXSp� VHORQ� GHX[� SHUVSHFWLYHV��� OD� SHUVSHFWLYH� SURFHVVXV� �)LJXUH�
���� HW� OD� SHUVSHFWLYH� REMHW� �)LJXUH� ����� &HV� GHX[� SHUVSHFWLYHV� QH� VRQW� SDV� WRWDOHPHQW�
LQGpSHQGDQWHV��(OOHV�SHXYHQW�VH�UpIpUHQFHU�O¶XQH�O¶DXWUH��)LJXUH������
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)LJXUH�����/D�SHUVSHFWLYH�SURFHVVXV�G
,'()��
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)LJXUH�����/D�SHUVSHFWLYH�REMHWG
,'()��

/D�SHUVSHFWLYH�SURFHVVXV�SHUPHW�GH�GpFULUH�GHV�VFpQDULRV��6FHQDULR���8Q�VFpQDULR�HVW�
XQ�HQFKDvQHPHQW�G¶XQLWpV�GH� FRPSRUWHPHQW� �82%���GH�SRLQWV�GH� MRQFWLRQ� �-XQFWLRQ��HW�GH�
UpIpUHQFHV� �5HIHUHQW��� &HW� HQFKDvQHPHQW� HVW� GpILQL� SDU� GHV� OLHQV� GH� SUpFpGHQFH�
�3UHFHGHQFH/LQN��� /HV� OLHQV� GH� SUpFpGHQFH� SHXYHQW� GpILQLU� GHV� FRQWUDLQWHV�� $LQVL� RQ� SHXW�
GpILQLU� TX¶XQ�82%� %� GRLW� WRXMRXUV� rWUH� SUpFpGp�G¶XQ�82%� $�� /HV�82%� �8QLW�2I�%HKDYLRXU��
UHSUpVHQWHQW� GHV� DFWLYLWpV�� *pQpUDOHPHQW�� OHXU� QRP� HVW� XQ� YHUEH� VXLYL� G¶XQ� FRPSOpPHQW�
�3UHQGUH� XQH� GpFLVLRQ��3ODQLILHU� OH� SURFHVVXV��� 8Q� 82%� SHXW� rWUH� GpFRPSRVp� HQ� XQ� VRXV�
VFpQDULR��YRLUH�PrPH�HQ�SOXVLHXUV�VRXV�VFpQDULRV�DILQ�GH�GpILQLU�GHV�YXHV�GLIIpUHQFLpHV��/HV�
MRQFWLRQV� �-XQFWLRQ�� SHUPHWWHQW� GH� GpILQLU� GHV� SRLQWV� GH� FRQYHUJHQFH� �W\SH� $1'�� RX� GH�
GLYHUJHQFH��W\SHV�25�HW�;25���TXH�FH�VRLW�VXU�OH�IOX[�HQWUDQW��)DQ,Q��RX�VRUWDQW��)DQ2XW���

/D� SHUVSHFWLYH� REMHW� SHUPHW� GH� GpFULUH� OHV� REMHWV� HW� OHXUV� GLIIpUHQWV� pWDWV�� 8Q� REMHW�
�2EMHFW��SHXW�SDVVHU�SDU�GLIIpUHQWV�pWDWV��6WDWH���&HV�pWDWV�SHXYHQW�rWUH�RUGRQQDQFpV�GDQV�
GHV�GLDJUDPPHV�GH�WUDQVLWLRQ��7UDQVLWLRQ6FKHPDWLF��j�O¶DLGH�GH�WUDQVLWLRQV��7UDQVLWLRQ��HW�GH�
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MRQFWLRQV� �7UDQVLWLRQ-XQFWLRQ�� SHUPHWWHQW� GH� GpILQLU� GHV� SRLQWV� GH� FRQYHUJHQFH� RX� GH�
GLYHUJHQFH��TXH�FH�VRLW�VXU�OH�IOX[�HQWUDQW��7UDQVLWLRQ)DQ,Q��RX�VRUWDQW��7UDQVLWLRQ)DQ2XW���
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)LJXUH�����/H�PpFDQLVPH�GH�UpIpUHQFH�

/HV� UpIpUHQFHV� SHUPHWWHQW� GH� UpXWLOLVHU� GHV� pOpPHQWV� GpILQLV� SDU� DLOOHXUV� GDQV� XQ�
VFpQDULR� RX� GDQV� XQ� GLDJUDPPH� GH� WUDQVLWLRQ�� 'DQV� XQ� VFpQDULR�� RQ� SHXW� LQWpJUHU� GHV�
UpIpUHQFHV�YHUV�GHV�82%�RX�G¶DXWUHV�VFpQDULRV�DLQVL�TXH�GHV�UpIpUHQFHV�GH�W\SH�*272��/HV�
GHX[�SUHPLqUHV�VLJQLILHQW�TX¶RQ�LQVqUH�O¶82%�RX�OH�VFpQDULR�VpOHFWLRQQp�GDQV�OH�IOX[�G¶DFWLYLWp��
/D� UpIpUHQFH� GH� W\SH� *272� YD� SHUPHWWUH� GH� GpILQLU� GHV� ERXFOHV� RX� GHV� VDXWV� GDQV� OH�
VFpQDULR�� 8QH� UpIpUHQFH� YHUV� XQ� GLDJUDPPH�GH� WUDQVLWLRQ� QH� SHXW� SDV� rWUH� UHOLpH� SDU� GHV�
OLHQV� GH� SUpFpGHQFH�� 3DU� FRQWUH� HOOH� SHXW� rWUH� FRQQHFWpH� j� XQ� 82%�� LQGLTXDQW� TXH� OH�
GLDJUDPPH�GH�WUDQVDFWLRQ�VHUD�LQLWLp�DX�FRXUV�GH�O¶H[pFXWLRQ�GH�O¶82%���

'DQV�XQ�GLDJUDPPH�GH�WUDQVLWLRQ��RQ�SHXW�LQWpJUHU�GHV�UpIpUHQFHV�YHUV�GHV�82%��GHV�
VFpQDULRV�RX�G¶DXWUHV�GLDJUDPPHV�GH�WUDQVLWLRQ��&HV�UpIpUHQFHV�VRQW�UHOLpHV�j�GHV�WUDQVLWLRQV��
(OOHV� LQGLTXHQW� OHV� pYpQHPHQWV� TXL� SURYRTXHURQW� OH� SDVVDJH� G¶XQ� pWDW� j� O¶DXWUH�� 8Q�
pYpQHPHQW� HVW�OH� GpEXW� GH� O¶H[pFXWLRQ� G¶XQ� 82%� RX� G¶XQ� VFpQDULR� RX� O¶LQLWLDWLRQ� G¶XQ�
GLDJUDPPH� GH� WUDQVLWLRQ�� /HXU� RUGUH� GH� UpFHSWLRQ� SHXW� rWUH� FRQWUDLQW�� 'HX[� pYpQHPHQWV�
SHXYHQW� pJDOHPHQW� rWUH� VLPXOWDQpV� RX� DYRLU� XQ� RUGUH� LQGpILQL� �DWWULEXW� W\SH� GH� O¶HQWLWp�
5HIHUHQW3RUW���

8QH� GHV� VSpFLILFLWpV� G¶,'()��� TXH� O¶RQ� UHWURXYH� GDQV� GHV� SURSRVLWLRQV� SOXV� UpFHQWHV�
FRPPH� 80/�� HVW� G¶pWDEOLU� GHV� UHODWLRQV� HQWUH� OHV� DFWLYLWpV� GHV� SURFHVVXV� HW� OHV� pWDWV� GHV�
REMHWV��&¶HVW�OD�PrPH�LGpH�TX¶RQ�UHWURXYH�GDQV�6$'7��R��O¶RQ�SHXW�GpFRPSRVHU�XQ�V\VWqPH�
VHORQ�GHX[�YXHV�FRPSOpPHQWDLUHV���OHV�DFWLJUDPPHV�HW�OHV�GDWDJUDPPHV��,'()��pWDEOLW�GRQF�
XQ� OLHQ� IRUW�HQWUH� OHV�SURFHVVXV�HW� OHV�SURGXLWV�� OHV�SURFHVVXV�PRGLILDQW� OHV�SURGXLWV�HW� OHV�
SURGXLWV�FRQWUDLJQDQW�OHV�SURFHVVXV��

�����3,)��3URFHVV�,QWHUFKDQJH�)RUPDW��
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3,)� �>��@�� HVW� LVVX� GHV� EHVRLQV� GH� GLYHUVHV� RUJDQLVDWLRQV� �0,7�� '(&�� 6WDQIRUG��
O¶XQLYHUVLWp� GH� 7RURQWR�� O¶XQLYHUVLWp� G¶+DZDLL�� O¶XQLYHUVLWp� G¶(GLPERXUJ�� .%6,�� GH� SDUWDJHU�
OHXUV�PRGqOHV�GH�SURFHVVXV��/HV�VSpFLILFDWLRQV�GH�3,)�GpILQLVVHQW�j� OD�IRLV�XQ�PpWD�PRGqOH�
GH�SURFHVVXV�HW�XQH�V\QWD[H�EDVpH�VXU�.,)��/H�SURMHW�3,)�D�GpEXWp�HQ�RFWREUH������HW� OD�
QRWDWLRQ� D� SURJUHVVLYHPHQW� pYROXp� DX� FRXUV� GHV� DQQpHV�� $XMRXUG¶KXL� 36/� �YRLU� �������
IRUPDOLVPH� SOXV� RULHQWp� YHUV� OD� UHSUpVHQWDWLRQ� GHV� SURFHVVXV� GH� SURGXFWLRQ�� HW� 3,)� RQW�
IXVLRQQp�SRXU�LQWpJUHU�GHV�FRQFHSWV�GH�SURFHVVXV�WHUWLDLUHV�HW�LQGXVWULHOV�GDQV�XQH�VHXOH�HW�
XQLTXH�RQWRORJLH��

3,)� HVW� EDVp� VXU� XQ� HQVHPEOH� GH� FRQFHSWV� QRQ�PLQLPDO�� SHUPHWWDQW� O¶H[SUHVVLRQ� GH�
SURFHVVXV�VLPSOHV��&HW�QR\DX�SHXW�rWUH�HQULFKL�HQ�XWLOLVDQW�OH�PpFDQLVPH�G¶H[WHQVLRQ�DSSHOp�
3DUWLDOO\� 6KDUHG� 9LHZ� �369��� 8Q�PRGXOH� 369� pWHQG� OH�PRGXOH� UDFLQH� �OH� QR\DX� GX�PpWD�
PRGqOH��RX�XQ�DXWUH�PRGXOH�369��)LJXUH������&H�QRXYHDX�PRGXOH�369�GpILQLW�GH�QRXYHOOHV�
HQWLWpV�HQ�VSpFLDOLVDQW�GHV�HQWLWpV�GpMj�GpILQLHV�GDQV�GHV�PRGXOHV�GH�SOXV�KDXW�QLYHDX��

PIF-CORE

PSV1 PSV2

PSV3

 
)LJXUH�����0pFDQLVPH�GHV�3DUWLDOO\�6KDUHG�9LHZ�

3,)� GpILQLW� XQ� SURFHVVXV� FRPPH� XQ� HQVHPEOH� G¶DFWLYLWpV� TXL� RQW� GHV� UHODWLRQV� HQWUH�
HOOHV� DLQVL� TX¶DYHF� GHV� REMHWV� j� GHV�PRPHQWV� GDQV� OH� WHPSV�� 7RXV� FHV� FRQFHSWV� KpULWHQW�
G¶XQH�HQWLWp�FRPPXQH�QRPPpH�(QWLW\��)LJXUH������
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UsesBefore
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)LJXUH�����+LpUDUFKLH�GHV�HQWLWpV�GH�3,)�

/H�FRQFHSW�G¶$FWLYLW\�GpILQLW�WRXW�FH�TXL�DUULYH�GDQV�OH�WHPSV��TXH�FH�VRLW�XQ�SURFHVVXV��
XQH�WkFKH�RX�PrPH�XQ�pYpQHPHQW��/HV�7LPHSRLQWV�SHXYHQW�rWUH�VRLW�GHV�GDWHV�SUpFLVHV�VRLW�
GHV� LQVWDQWV� LQGpILQLV� �SDU�H[HPSOH� O¶LQVWDQW�DXTXHO�XQH� WkFKH�SUHQG� ILQ��R��XQ�pYpQHPHQW�
VXUYLHQW���/HV�2EMHFWV�UHSUpVHQWHQW�WRXWHV�OHV�DXWUHV�HQWLWpV�LPSOLTXpHV�GDQV�XQ�SURFHVVXV��
&HWWH�QRWLRQ�UHFRXYUH�OHV�DUWLIDFWV��OHV�GRQQpHV��OHV�RXWLOV��RX�PrPH�OHV�DFWHXUV�KXPDLQV�RX�
PpFDQLTXHV��$JHQW���7RXWHV�FHV�HQWLWpV�VRQW�UHOLpHV�SDU�GHV�UHODWLRQV��)LJXUH������
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1
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1
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0..1
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documentation 0..1

0..1
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0..1
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0..1
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1
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1
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n
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+when 1..n
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1
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1

+activity1
+object n
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1
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1
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1
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n
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1
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)LJXUH�����5HODWLRQV�HQWUH�HQWLWpV�GDQV�3,)�

3,)�� WRXW� FRPPH� 36/� TXH� QRXV� SUpVHQWRQV� FL�GHVVRXV�� SURSRVH� XQH� DUFKLWHFWXUH�
UDWLRQDOLVpH�GH�PpWD�PRGqOHV�GH�SURFHVVXV��8Q�QR\DX�GpILQLW�XQ�FHUWDLQ�QRPEUH�GH�FRQFHSWV�
GH� EDVH�� &H� QR\DX� SHXW� HQVXLWH� rWUH� UDIILQp� SRXU� SUHQGUH� HQ� FRPSWH� GHV� DVSHFWV�
VXSSOpPHQWDLUHV�� /¶LQWpUrW� G¶XQH� WHOOH� RUJDQLVDWLRQ� HVW� TX¶HOOH� SHUPHW� GH� SDUWDJHU� XQ�
HQVHPEOH� GH� PpFDQLVPHV� HQWUH� SOXVLHXUV� PpWD�PRGqOHV� GH� SURFHVVXV�� 6XU� FHWWH� EDVH�� OH�
TXDOLWLFLHQ�� OH�FRQWU{OHXU�GH�JHVWLRQ�HW� O¶LQIRUPDWLFLHQ�SHXYHQW� LQWpJUHU� OHXUV�VSpFLILFLWpV��2Q�
SHXW�DORUV�GpILQLU�H[SOLFLWHPHQW�OHV�FRQFHSWV�FRPPXQV�HW�FHX[�TXL�VRQW�SDUWLFXOLHUV�j�FKDFXQ�
GHV�FRQWH[WHV��HW�DLQVL�VSpFLILHU�OH�SpULPqWUH�G¶DFWLYLWp�GH�FKDFXQ��

������36/��3URFHVV�6SHFLILFDWLRQ�/DQJXDJH��

/¶REMHFWLI� GH� 36/� >��@� HVW� GH� GpILQLU� XQH� RQWRORJLH� HW� XQ� IRUPDW� VWDQGDUG� SRXU�
O¶pFKDQJH�GH�SURFHVVXV�LQGXVWULHOV��36/�D�UpFHPPHQW�pWp�DGRSWp�SDU�O¶,62�VRXV�OH�QRP�,62�
������>��@��,O�GHYLHQW�GRQF�OH�ODQJDJH�GH�VSpFLILFDWLRQ�VWDQGDUG�GHV�SURFHVVXV�LQGXVWULHOV�GH�
SURGXFWLRQ���

36/�GpILQLW�XQ�PpWD�PRGqOH�QR\DX�EDVp�VXU�GHV�WKpRULHV�IRQGDPHQWDOHV�IRUPDOLVDQW�OHV�
FRQFHSWV� HW� OHV� UHODWLRQV� GH� EDVH�� (Q� SOXV� GH� FH� PRGXOH� GH� EDVH�� XQ� FHUWDLQ� QRPEUH�
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G¶H[WHQVLRQV� RQW� pWp� SUpGpILQLHV� �)LJXUH� ����� &KDFXQ� GH� FHV� PRGXOHV� VSpFLDOLVH� XQH� GHV�
HQWLWpV�EDVLTXHV��DLQVL�O¶H[WHQVLRQ�3URFHVVRU$FWLRQ�VSpFLDOLVH�OH�FRQFHSW�G¶$FWLYLW\�WDQGLV�TXH�
O¶H[WHQVLRQ�5HVRXUFH3RROV�UDIILQH�OD�QRWLRQ�G¶2EMHFW���

PSL Core and 
Foundational Theories

Resource 
Requirements Theory

Durations Nondeterministic 
Actions

Temporal 
Ordering

Ordering of 
Activities

Resource Sets

Resource 
Quantity

Resource Role

Processor 
Actions

Resource Paths

Partially 
Ordered Sets

 
)LJXUH�����$UFKLWHFWXUH�PRGXODLUH�GH�36/�

/¶RQWRORJLH� 36/� GpILQLW� XQ� SURFHVVXV� FRPPH� XQ� HQVHPEOH� G¶DFWLYLWpV� �$FWLYLW\�� GDQV�
OHTXHOOHV�VRQW�LPSOLTXpHV�GHV�REMHWV��2EMHFW��j�GHV�LQVWDQWV�GRQQpV��7LPHSRLQW���YRLU�)LJXUH�
����� 'DQV� 36/� WRXW� HVW� DFWLYLWp�� REMHW� RX� LQVWDQW�� 36/� LQWURGXLW� pJDOHPHQW� OD� QRWLRQ�
G¶RFFXUUHQFH� G¶DFWLYLWp� �$FWLYLW\B2FFXUUHQFH��� &HWWH� EDVH� PLQLPDOH� HVW� HQULFKLH� GDQV� GHV�
PRGXOHV� G¶H[WHQVLRQ� TXL� GpILQLVVHQW� SDU� H[HPSOH� GHV� DFWLYLWpV� QRQ� GpWHUPLQLVWHV�� GHV�
TXDQWLWpV�VXU�OHV�REMHWV�RX�GHV�UHODWLRQV�G¶RUGRQQDQFHPHQW�HQWUH�LQVWDQWV��

Activity_Occurence

Object

Activity

0..n1

occurence

Timepoint

value

begin
end

end

begin

Participates_In

in

at

0..n1
 

)LJXUH�����1R\DX�GX�PpWD�PRGqOH�GH�36/�
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36/�HVW�GpILQL�GH�PDQLqUH�SUpFLVH�HW�QRQ�DPELJXs�SDU�GHV�D[LRPHV�HW�GHV�GpILQLWLRQV�
H[SULPpHV� HQ� XWLOLVDQW� .,)�� &HUWDLQHV� GH� FHV� VSpFLILFDWLRQV� SHXYHQW� rWUH� GLUHFWHPHQW�
H[SULPpHV� GDQV� XQ� PpWD�PRGqOH�� &¶HVW� SDU� H[HPSOH� OH� FDV� GH� O¶D[LRPH� LQGLTXDQW� TX¶XQH�
RFFXUUHQFH� HVW� DVVRFLpH� DYHF� XQH� HW� XQH� VHXOH� DFWLYLWp�� 3DU� FRQWUH� G¶DXWUHV� H[LJHQW� GHV�
PpFDQLVPHV�G¶H[SUHVVLRQ�SOXV�SXLVVDQWV� WHOV�2&/��$LQVL�� O¶D[LRPH� LQGLTXDQW�TXH� OH�PRPHQW�
DXTXHO�GpEXWH�O¶RFFXUUHQFH�G¶XQH�DFWLYLWp�GRLW�rWUH�DQWpULHXU�RX�pJDO�DX�PRPHQW�DXTXHO�HOOH�
WHUPLQH�SHXW�rWUH�VpSFLILp�HQ�2&/�GH�OD�IDoRQ�VXLYDQWH����

 context Activity_Occurence  
 inv: self.begin.value <= self.end .value 

�

.,)�SHUPHW�GRQF�GH�GLVSRVHU�G¶XQ�VHXO�HW�XQLTXH�ODQJDJH�SRXU�GpILQLU�j�OD�IRLV�OD�SDUWLH�
WHUPLQRORJLTXH� HW� OD� SDUWLH� DVVHUWLRQQHOOH� G¶XQ� IRUPDOLVPH�� &HV� GHX[� SDUWLHV� VRQW� DORUV�
SUpVHQWpHV� VRXV� XQH� IRUPH� KRPRJqQH�� &H� Q¶HVW� SDV� OH� FDV� DYHF� OHV� WHFKQLTXHV� GH�PpWD�
PRGpOLVDWLRQ�� /H� ODQJDJH�GpILQL� SDU� OH�PpWD�PRGqOH�QH�GpILQLW�TXH� OD� V\QWD[H�DEVWUDLWH�GX�
PpWD�PRGqOH�� ,O� IDXW� OXL� DGMRLQGUH�GHV� ODQJDJHV� FRPSOpPHQWDLUHV�SRXU�SUHQGUH�HQ�FRPSWH�
G¶DXWUHV�DVSHFWV�WHOV�TXH�O¶DVSHFW�DVVHUWLRQQHO��

������63(0��6RIWZDUH�3URFHVV�(QJLQHHULQJ�0HWDPRGHO��

63(0�HVW�XQH�SURSRVLWLRQ�GH�O¶20*�HQ�FRXUV�GH�ILQDOLVDWLRQ��/¶REMHFWLI�GH�63(0�HVW�OD�
GpILQLWLRQ� G¶XQ� IRUPDOLVPH� GpGLp� j� OD� GHVFULSWLRQ� GX� SURFHVVXV� GH� GpYHORSSHPHQW� ORJLFLHO��
63(0�HVW�j� OD� IRLV�XQ�PpWD�PRGqOH�02)�HW�XQ�SURILO�80/��GHV�FRUUHVSRQGDQFHV�D\DQW�pWp�
pWDEOLHV�HQWUH�FHV�GHX[�IRUPDOLVPHV��

63(0�HVW�GpFRXSp�HQ�VHSW�SDTXHWDJHV��)LJXUH������/H�SDTXHWDJH�'DWD�7\SHV�LQWURGXLW�
OHV�W\SHV�GH�EDVH��,QWHJHU��6WULQJ��%RROHDQ��HWF����/H�SDTXHWDJH�&RUH� LQWqJUH�GH�QRPEUHX[�
FRQFHSWV� FRPPXQV�DYHF� OH�SDTXHWDJH�&RUH�G¶80/�������/H�SDTXHWDJH�0RGHOB0DQDJHPHQW�
GpILQLW� OD� QRWLRQ� GH� SDTXHWDJH�� /HV� TXDWUH� GHUQLHUV� SDTXHWDJHV� GpILQLVVHQW� OHV� HQWLWpV�
YpULWDEOHPHQW�VSpFLILTXHV��
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Data_Types Core Model_Management

ProcessComponentsBasicElements

ProcessStructure ProcessLifecycle

Dependencies

 
)LJXUH�����/D�GpFRPSRVLWLRQ�GH�63(0�HQ�SOXVLHXUV�SDTXHWDJHV�

8Q� SURFHVVXV� �3URFHVV�� SHXW� rWUH� FRQVLGpUp� FRPPH� XQH� VXLWH� G¶DFWLYLWpV� �$FWLYLW\���
UpDOLVpHV� SDU� GHV� U{OHV� �3URFHVV5ROH��� TXL� YRQW� XWLOLVHU� HW� FRQVRPPHU� GHV� SURGXLWV�
�:RUN3URGXFW�� HW� GHV� LQIRUPDWLRQV� �,QIRUPDWLRQ(OHPHQW��� &HV� SURGXLWV� HW� LQIRUPDWLRQV�
FRQVWLWXHQW�OHV�SDUDPqWUHV�GH�O¶DFWLYLWp��8QH�GHV�SDUWLFXODULWpV�GH�63(0�HVW�TXH�O¶DFWLYLWp�HVW�
FRQWHQXH� SDU� OH� U{OH� �RX� OH� 3URFHVV3HUIRUPHU� VL� DXFXQ� U{OH� SUpFLV� Q¶HVW� LGHQWLILp�� TXL� OD�
UpDOLVH��8Q�U{OH�GpILQLW�GRQF�XQ�HQVHPEOH�G¶DFWLYLWpV��WRXW�FRPPH�XQH�FODVVH�80/�GpILQLW�GHV�
PpWKRGHV���

/HV� DFWLYLWpV� SHXYHQW� rWUH� UHJURXSpHV� VHORQ� GHV� GLVFLSOLQHV� WKpPDWLTXHV� �'LVFLSOLQH���
(OOHV� VRQW� HQ� IDLW� GHV� GpILQLWLRQV� GH� WUDYDLO� �:RUN'HILQLWLRQ��� WRXW� FRPPH� OHV� LWpUDWLRQV�
�,WHUDWLRQ���SKDVHV��3KDVH��HW�F\FOH�GH�YLH��/LIHF\FOH���/D�VHXOH�LQGLFDWLRQ�VXU�OD�IDoRQ�GRQW�
FHV�FRQFHSWV�V¶RUJDQLVHQW�HVW�OD�FRQWUDLQWH�UHVWUHLJQDQW�OH�F\FOH�GH�YLH�j�QH�FRQWHQLU�TXH�GHV�
SKDVHV��8QH�GpILQLWLRQ�GH�WUDYDLO�D�GHV�SUp�FRQGLWLRQV��3UHFRQGLWLRQ��HW�GHV�REMHFWLIV��*RDO���
TXL�SHXYHQW�rWUH�YXV� FRPPH�GHV�SRVW�FRQGLWLRQV��&HV�GHX[�pOpPHQWV� VRQW�GHV�FRQWUDLQWHV�
SRUWDQW� VXU� OHV� VWDWXWV� GHV� SURGXLWV� SDUDPqWUHV� GH� OD� GpILQLWLRQ� RX� GH� O¶XQH� GH� VHV� VRXV�
GpILQLWLRQV��
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ProcessRole
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Step Activity

0..n 1
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0..n 1
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0..1
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0..1
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1

0..n
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1
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0..n
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impacts

Namespace
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0..n

0..1
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0..n
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Guidance

1

0..n
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1

+guidance0..n
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0..1

1

0..1

1

0..1

1

0..1

1
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0..n

0..n

+subWork
0..n

+parentWork
0..n
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0..n 1+feature 0..n
{ordered}

+owner

1

 
)LJXUH�����/H�FRQWHQX�GH�63(0��YXH�SDUWLHOOH���

,O� HVW� SRVVLEOH� GH� GpILQLU� GHV� SURFHVVXV� GH� IDoRQ� PRGXODLUH�� /HV� FRPSRVDQWV� GH�
SURFHVVXV��3URFHVV&RPSRQHQW��SHUPHWWHQW�GH�GpILQLU�GHV�SDUWLHV�GH�SURFHVVXV�TXL�SRXUURQW�
rWUH� LQWpJUpHV� XOWpULHXUHPHQW� SRXU� FRQVWLWXHU� GHV� SURFHVVXV�� $LQVL�� GHV� HQWUHSULVHV� D\DQW�
GpYHORSSp� XQ� VDYRLU�IDLUH� GDQV� XQH� SDUWLH� GX� SURFHVVXV� �OD� VSpFLILFDWLRQ� GHV� EHVRLQV�� OHV�
WHVWV��HWF���SRXUURQW�OH�GLVWULEXHU�VRXV�OD�IRUPH�GH�PRGqOHV�LQWpJUDEOHV�DX�VHLQ�GX�SURFHVVXV�
GH�GpYHORSSHPHQW� ORJLFLHO�GH� OHXUV�FOLHQWV�� ,O�UHVWH�WRXWHIRLV�XQH� OLPLWDWLRQ� LPSRUWDQWH�j�FH�
W\SH� G¶XWLOLVDWLRQ�� O¶XQLILFDWLRQ� GHV� pOpPHQWV� HQWUH� OH� SURFHVVXV� HW� OHV� FRPSRVDQWV� TX¶LO�
LQWqJUH��3RXU� FHOD�� OD� VSpFLILFDWLRQ�QH�SURSRVH�DFWXHOOHPHQW�TX¶XQ� UHQRPPDJH�PDQXHO�GHV�
pOpPHQWV�j�XQLILHU��1RXV�YHUURQV�GDQV�OD�WURLVLqPH�SDUWLH�TXH�OD�UpXWLOLVDELOLWp�GH�SDUWLHV�GH�
SURFHVVXV�HVW�XQ�SUREOqPH�UpFXUUHQW�HW�FRPSOH[H�� LPSOLTXDQW�GHV�PpFDQLVPHV�GH�PLVH�HQ�
FRUUHVSRQGDQFH��

������729(��7RURQWR�9LUWXDO�(QWHUSULVH��
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729(� HVW� XQH� RQWRORJLH� GpILQLH� SDU� O¶(,/� �(QWHUSULVH� ,QWHJUDWLRQ� /DERUDWRU\���
ODERUDWRLUH� TXL� IDLW� SDUWLH� GH� O¶XQLYHUVLWp� GH� 7RURQWR�� 729(� HVW� GHVWLQp� j� OD� PRGpOLVDWLRQ�
G¶HQWUHSULVH��/H�IRUPDOLVPH�HVW�GpFRXSp�HQ�XQ�FHUWDLQ�QRPEUH�G¶RQWRORJLHV�LQWHUGpSHQGDQWHV�
DGUHVVDQW�FKDFXQH�XQ�GRPDLQH�ELHQ�GpILQL�WHO�TXH���

• OHV�DFWLYLWpV�>��@��

• OHV�UHVVRXUFHV�>��@��

• O¶RUJDQLVDWLRQ�>��@��

• OD�TXDOLWp�>��@��

• OHV�FR�WV�>��@��

1RXV� GpFULYRQV� LFL� SOXV� SDUWLFXOLqUHPHQW� O¶RQWRORJLH� G¶DFWLYLWp�� TXL� FRQVWLWXH� XQH� GHV�
RQWRORJLHV�GH�EDVH�GH�729(��

Use

Consume

Produce

Release

Conjunctive

Disjunctive

Exclusive

Not

TerminalState

quantity
Resource

0..1

+resource

0..1

ResourceQuantity

quantity

1+resource 1

Fact

Situation
0..1

0..1

+next
0..1

+former 0..1

0..n+holds 0..n

Timepoint
0..1

+startsAt

0..1

ComplexActivity
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name0..11

+occurs
0..1
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1

0..1
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0..1

0..1
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0..1

0..n

+subActivities

0..n
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name

0..n
+subStates

0..n

+caused +enabling

Action

1
+state

1

 
)LJXUH�����/D�GpILQLWLRQ�GHV�DFWLYLWpV�GDQV�729(�

/H� FRQFHSW� GH� EDVH� GH� O¶RQWRORJLH� G¶DFWLYLWp� HVW� OD� VLWXDWLRQ�� 8QH� VLWXDWLRQ� HVW� XQ�
HQVHPEOH�GH�IDLWV�DYpUpV�VXU�XQH�FHUWDLQH�SpULRGH�GH�WHPSV��8Q�IDLW�SHXW�rWUH�OD�TXDQWLWp�GH�
UHVVRXUFHV� GLVSRQLEOHV� RX� OH� VWDWXW� G¶XQ� pWDW�� /HV� DFWLYLWpV� SURYRTXHQW� OH� SDVVDJH� G¶XQH�
VLWXDWLRQ�j�XQH�DXWUH��HQ�LQWURGXLVDQW�GHV�PRGLILFDWLRQV�GDQV�OD�VLWXDWLRQ�G¶RULJLQH��

/HV�DFWLYLWpV�SHXYHQW�rWUH�GpILQLHV�DYHF�SOXVLHXUV�QLYHDX[�GH�JUDQXODULWp��/HV�DFWLYLWpV�
FRPSOH[HV� FRQWLHQQHQW� G¶DXWUHV� DFWLYLWpV�� /HV� DFWLRQV� FRQVWLWXHQW� OH� QLYHDX� DWRPLTXH��8QH�
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DFWLRQ�PRGLILH�OH�VWDWXW�G¶XQ�pWDW��/HV�DFWLYLWpV�SDVVHQW�SDU�XQ�FHUWDLQ�QRPEUH�G¶pWDWV��)LJXUH�
�����&HV�pWDWV�VRQW�FDOFXOpV�HQ�IRQFWLRQV�GHV�VWDWXWV�GHV�pWDWV��6WDWH��GRQW�LOV�GpSHQGHQW��

 

terminated dormant executing 

suspended reExecuting 

 
)LJXUH�����/H�GLDJUDPPH�G
pWDW�GHV�DFWLYLWpV�GDQV�729(�

/D�QRWLRQ�G¶DFWLYLWp�HVW�GRQF�IRUWHPHQW�FRUUpOpH�j�OD�QRWLRQ�G¶pWDW��$X�SOXV�EDV�QLYHDX�
XQH�DFWLYLWp�GpILQLW�XQH�OLVWH�GH�FKDQJHPHQW�G¶pWDWV��FH�VRQW�OHV�DFWLRQV���'H�SOXV�OHV�SUp��HW�
SRVW�FRQGLWLRQV�GHV�DFWLYLWpV�VRQW�pJDOHPHQW�GpILQLHV�SDU�GHV�pWDWV��/HV�pWDWV�VRQW�GH�GHX[�
W\SHV��,O�\�D�GHV�pWDWV�FRPSOH[HV��TXL�SHUPHWWHQW�GH�FRPELQHU�SOXVLHXUV�VRXV�pWDWV�DYHF�OHV�
RSpUDWHXUV�$1'��&RQMXQFWLYH���25��'LVMXQFWLYH���;25��([FOXVLYH��HW�127��1RW���(QILQ��LO�\�D�
OHV�pWDWV�WHUPLQDX[��'HX[�GH�FHV�pWDWV�SHXYHQW�rWUH�XWLOLVpV�GDQV�OHV�SUp�FRQGLWLRQV��8VH�HW�
&RQVXPH��,OV�GpWHUPLQHQW�WRXV�OHV�GHX[�GHV�EHVRLQV�GH�O¶DFWLYLWp�HQ�UHVVRXUFH��/D�GLIIpUHQFH�
HQWUH�HX[� WLHQW�DX� IDLW�TXH� OHV� UHVVRXUFHV� FRQVRPPpHV�QH�SHXYHQW�rWUH� UpXWLOLVpHV�SDU� OHV�
DFWLYLWpV�VXLYDQWHV��/HV�GHX[�GHUQLHUV�pWDWV��3URGXFH�HW�5HOHDVH��VRQW�XWLOLVpV�GDQV�OHV�SRVW�
FRQGLWLRQV��,OV�GpILQLVVHQW�OHV�TXDQWLWpV�GH�UHVVRXUFHV�TXL�VRQW�SURGXLWHV�RX�OLEpUpHV�j�OD�ILQ�
GH�O¶DFWLYLWp��/HV�pWDWV�SUHQQHQW�XQ�FHUWDLQ�QRPEUH�GH�VWDWXWV��)LJXUH������/H�VWDWXW�G¶XQ�pWDW�
FRPSOH[H�HVW�FDOFXOp�j�SDUWLU�GHV�VWDWXWV�GH�FHV�VRXV�pWDWV��

 

commited enabled 

disenabled reenabled 

possible completed 
 

)LJXUH�����/H�GLDJUDPPH�G
pWDW�GHV�pWDWV�GDQV�729(�

,O� Q¶\� D� SDV� GH� QRWLRQ� GH� SUpFpGHQFH� HQWUH� OHV� DFWLYLWpV�� /HV� VHXOHV� LQIRUPDWLRQV�
LQGLTXDQW� TXDQG� XQH� DFWLYLWp� GRLW� GpPDUUHU� VRQW� VSpFLILpHV� GDQV� OHV� SUp�FRQGLWLRQV�� ,O� HVW�
WRXWHIRLV�SRVVLEOH�GDQV�FHUWDLQ�FDV�GH�PHWWUH�FHWWH�UHODWLRQ�HQ�pYLGHQFH��SDU�H[HPSOH�TXDQG�
XQH�DFWLYLWp�$�D�SRXU�SRVW�FRQGLWLRQ�O¶pWDW�SUp�FRQGLWLRQ�G¶XQH�DFWLYLWp�%��

������80/��8QLILHG�0RGHOLQJ�/DQJXDJH��

80/�HVW�DYDQW� WRXW�GpGLp�j� OD� UHSUpVHQWDWLRQ�GHV�DUWHIDFWV�GHV� ORJLFLHOV�j�REMHWV�� /H�
GLDJUDPPH� G¶DFWLYLWp� pWDLW� LQLWLDOHPHQW� SUpYX� SRXU� OD� UHSUpVHQWDWLRQ� GHV� SURFHVVXV� GH�
WUDLWHPHQW� LQWHUQHV�DX[�DSSOLFDWLRQV��7RXWHIRLV��GX�IDLW�GHV�FDSDFLWpV�G¶H[WHQVLRQ�G¶80/��HW�
GH� OD� JpQpULFLWp� GHV� FRQFHSWV�TX¶LO� GpILQLW��GH�QRPEUHXVHV�SURSRVLWLRQV�RQW�pWp� IDLWHV�SRXU�
O¶XWLOLVHU� SRXU� OD� PRGpOLVDWLRQ� GH� SURFHVVXV�� 2Q� SHXW� FLWHU� HQWUH� DXWUH� >��@� HW� >��@�� 'H�
QRPEUHX[� RXWLOV� GX�PDUFKp� VH� VHUYHQW� pJDOHPHQW� GHV� GLDJUDPPHV� G¶DFWLYLWpV� G¶80/� SRXU�
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GpILQLU� GHV� SURFHVVXV� �%XVLQHVV� 'HVLJQHU� GH�:HE*DLQ��� (QILQ�� RQ� D� YX� TXH� GH� QRPEUHX[�
SURILOV�VXU�OH�VXMHW�pWDLHQW�HQ�FRXUV�GH�GpILQLWLRQ��

/H�JUDSKH�G¶DFWLYLWp�80/�HVW�HQ�IDLW�XQH�H[WHQVLRQ�GX�GLDJUDPPH�G¶pWDW��'DQV�OD�ILJXUH�
VXLYDQWH��)LJXUH������ OHV�HQWLWpV�TXL�QH�VRQW�SDV�GLUHFWHPHQW�FRPSULVHV�GDQV� OH�SDTXHWDJH�
$FWLYLW\�*UDSKV�RQW�pWp�JULVpHV��
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)LJXUH�����'pILQLWLRQ�GX�JUDSKH�G¶DFWLYLWpV�GDQV�80/�

8Q� JUDSKH� G¶DFWLYLWp� �$FWLYLW\*UDSK�� HVW� XQ� VRXV�W\SH� GH� OD� PDFKLQH� j� pWDWV�
�6WDWH0DFKLQH���,O�SHXW�rWUH�UDWWDFKp�j�XQ�SDTXHWDJH��XQ�&ODVVLILHU��FRPPH�XQH�FODVVH�RX�XQ�
FDV�G¶XWLOLVDWLRQ���RX�XQH�%HKDYLRUDO)HDWXUH��FRPPH�XQH�PpWKRGH���,O�SHUPHW�GH�GpFULUH�XQ�
SURFHVVXV� GH� WUDLWHPHQW� LQIRUPDWLTXH�� ,O� SHXW� pJDOHPHQW� rWUH� XWLOLVp� SRXU� UHSUpVHQWHU� GHV�
SURFHVVXV�G¶HQWUHSULVH��

,O�GpILQLW�GRQF�GHV�pWDWV��6WDWH��WHOV�TXH�OHV�3VHXGR6WDWH�LQLWLDO��MRLQ�RX�IRUN�RX�HQFRUH�
O¶pWDW� GH� ILQ� �)LQDO6WDWH��� 8Q� FHUWDLQ� QRPEUH� G¶pWDWV� VXSSOpPHQWDLUHV� RQW� pWp� LQWURGXLWV� DX�
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QLYHDX�GX�SDTXHWDJH�$FWLYLW\�*UDSKV��/¶$FWLRQ6WDWH�HVW�XQH�DFWLYLWp�DWRPLTXH�FRUUHVSRQGDQW�
j� O¶H[pFXWLRQ� GH� O¶DFWLRQ� �$FWLRQ�� UHOLpH� SDU� OH� OLHQ� HQWU\�� 8Q� &DOO6WDWH� HVW� XQH� DFWLYLWp�
DWRPLTXH� SDUWLFXOLqUH� UHOLpH� j� XQH�&DOO$FWLRQ�� HW� TXL� LQYRTXH� GRQF� XQH� RSpUDWLRQ� VXU� XQH�
LQVWDQFH�� /H�6XEDFWLYLW\6WDWH�GpILQLW�XQ� OLHQ�YHUV�XQ� VRXV�JUDSKH�G¶DFWLYLWpV��$FWLRQ6WDWH�HW�
&RPSRVLWH6WDWH�SHXYHQW�rWUH�pYHQWXHOOHPHQW�H[pFXWpV�SOXVLHXUV� IRLV�HQ�SDUDOOqOH��SURSULpWp�
LV'\QDPLF��� &H� QRPEUH� GH� IRLV� SHXW� rWUH� OLPLWp� �SURSULpWp� G\QDPLF0XOWLSOLFLW\��� (QILQ�� GHV�
DUJXPHQWV� SURSUHV� j� FKDTXH� H[pFXWLRQ� SHXYHQW� rWUH� VSpFLILpV� �SURSULpWp�
G\QDPLF$UJXPHQWV���

8Q� JUDSKH� G¶DFWLYLWp� SHXW� rWUH� GLYLVp� HQ� XQ� FHUWDLQ� QRPEUH� GH� SDUWLWLRQV� �3DUWLWLRQ���
&HOOHV�FL�SHUPHWWHQW�GH�UHJURXSHU�OHV�DFWLYLWpV�GH�IDoRQ�ORJLTXH��(OOHV�SHXYHQW�FRUUHVSRQGUH�
j� LQGLTXHU� GHV� DOORFDWLRQV� GH� UHVVRXUFHV� FRPPXQHV�� GHV� DIIHFWDWLRQV� DX� VHLQ� G¶XQLWpV�
RUJDQLVDWLRQQHOOHV� RX� HQFRUH� j� PDUTXHU� OH� IDLW� TXH� FHUWDLQHV� DFWLYLWpV� SDUWDJHQW� GHV�
FDUDFWpULVWLTXHV�FRPPXQHV��%LHQ�TXH�OD�SDUWLWLRQ�VHUYH�OH�SOXV�VRXYHQW�SRXU�GpVLJQHU�OH�U{OH�
UHVSRQVDEOH�GH�OD�UpDOLVDWLRQ�GH�O¶DFWLYLWp��FHWWH�XWLOLVDWLRQ�Q¶HVW�SDV�OD�VHXOH�SRVVLEOH��

/D�GpILQLWLRQ�GX�JUDSKH�GHV�DFWLYLWpV�SHXW�VH�IDLUH�FRPPH�SRXU�OHV�pWDWV��DX�PR\HQ�GH�
WUDQVLWLRQV� �7UDQVLWLRQ�� HW� G¶pYpQHPHQWV� �(YHQW��� /D� ILQ� G¶XQH� DFWLYLWp�� O¶RFFXUUHQFH� G¶XQ�
VLJQDO�RX�OD�VDWLVIDFWLRQ�G¶XQH�FHUWDLQH�FRQGLWLRQ�SHXYHQW�DPHQHU�j�H[DPLQHU�GHV�WUDQVLWLRQV��
HW� j� OHV�DFWLYHU�GDQV� OH� FDV�R�� OHXU�JDUGH� �*XDUG�� VHUDLW� DYpUpH��'DQV� OH� FDV�G¶XQH�DFWLRQ�
DWRPLTXH��VHXO�O¶pYpQHPHQW�LPSOLFLWH�GH�FRPSOpWLRQ�GpFOHQFKH�OHV�WUDQVLWLRQV�HQ�VRUWLH��

(Q� SOXV� GH� OD� GpILQLWLRQ� GX� IOX[� GH� FRQWU{OH�� RQ� SHXW� pJDOHPHQW� GpILQLU� XQ� IOX[� GH�
GRQQpHV�HQWUH�DFWLYLWpV��/¶HQWLWp�2EMHFW)ORZ6WDWH�GpILQLW�XQ� IOX[�G¶REMHW��&HW�REMHW�HVW�G¶XQ�
W\SH�SUpGpILQL��W\SH���YRLUH�PrPH�GDQV�XQ�FHUWDLQ�pWDW��/¶HQWLWp�&ODVVLILHU,Q6WDWH�VSpFLILH�j�OD�
IRLV�OH�W\SH�GH�O¶REMHW�HW�O¶pWDW�GDQV�OHTXHO�FHOXL�FL�GRLW�VH�WURXYHU��� 2EMHFW)ORZ6WDWH�
VHUW� GRQF� WRXW� j� OD� IRLV� SRXU� GpILQLU� OD� SURGXFWLRQ� RX� OD� PRGLILFDWLRQ� G¶XQ� REMHW� SDU� XQH�
DFWLYLWp�� VRQ�XWLOLVDWLRQ�GDQV�XQH�DXWUH�DFWLYLWp��HW� OH� WUDQVIHUW�GH� O¶REMHW�HQWUH� OHV�DFWLYLWpV�
FRQFHUQpHV��,O�SHXW�pJDOHPHQW�rWUH�XWLOLVp�SRXU�GpILQLU�GHV�V\QFKURQLVDWLRQV�HQWUH�DFWLYLWpV�GH�
W\SH�SURGXFWHXU�FRQVRPPDWHXU��SURSULpWp�LV6\QF���

������:3'/��:RUNIORZ�3URFHVV�'HILQLWLRQ�/DQJXDJH��

/H�:RUNIORZ�0DQDJHPHQW�&RDOLWLRQ��:I0&��HVW�XQ�FRQVRUWLXP�LQWHUQDWLRQDO�G
pGLWHXUV�
GH�ZRUINORZ��G
XWLOLVDWHXUV��G
DQDO\VWHV�HW�GH�JURXSHV�GH�UHFKHUFKHV�GRQW�OHV�REMHFWLIV�VRQW�OD�
SURPRWLRQ� GHV� WHFKQRORJLHV� GH� ZRUNIORZ� HW� OD� GpILQLWLRQ� GH� VWDQGDUGV�� (Q� SDUWLFXOLHU�� OH�
:I0&�SURSRVH�XQ�PpWD�PRGqOH�GH�GpILQLWLRQ�GH�SURFHVVXV� >���@�DVVRFLp�j�XQ� ODQJDJH�� OH�
:3'/��&H�GHUQLHU�VH�SRVLWLRQQH�FRPPH�XQ�IRUPDW�G¶pFKDQJH�HQWUH�OHV�RXWLOV�GH�PRGpOLVDWLRQ�
HW� OHV� PRWHXUV� G¶H[pFXWLRQ�� 'DQV� OD� SUDWLTXH�� FKDTXH� SURGXLW� FRPPHUFLDOLVp� SURSRVH� VRQ�
SURSUH� IRUPDOLVPH�� /D� PpWD�PRGpOLVDWLRQ� D� G¶DLOOHXUV� GpMj� pWp� XWLOLVpH� FRPPH� XQ� RXWLO�
SHUPHWWDQW� OD� FRPSDUDLVRQ� HQWUH� FHV� IRUPDOLVPHV� �YRLU� >��@�� >���@��� /H� PpWD�PRGqOH� GH�
SURFHVVXV�GH�OD�:I0&��YRLU�)LJXUH�����HVW�WRWDOHPHQW�GpILQL�GDQV�XQ�XQLTXH�PRGXOH���



'HV�IRUPDOLVPHV�GH�UHSUpVHQWDWLRQ�GH�SURFHVVXV�
 

 
���

 
 

Atomic 
Activity

Loop

Workflow 
Participant

Workflow 
Application

Workflow Process 
Activity

+performer

+invoke

Workflow 
Relevant Data

+use

+use

+use

Transition 
Information

+use

+to+from

Workflow 
Process

+responsible

SubProcess 
Reference

+refers to

 
)LJXUH�����1R\DX�GX�PpWD�PRGqOH�GH�SURFHVVXV�GH�OD�:I0&�

/H� :RUNIORZ� 3URFHVV� UHSUpVHQWH� OH� SURFHVVXV� FRPSOHW�� ,O� HVW� GLYLVp� HQ� SOXVLHXUV�
DFWLYLWpV� �:RUNIORZ� 3URFHVV� $FWLYLW\�� TXL� SHXYHQW� rWUH� DWRPLTXHV� �WkFKHV� pOpPHQWDLUHV�� RX�
rWUH� GHV� DSSHOV� YHUV� GHV� VRXV�SURFHVVXV�� &HV� DFWLYLWpV� VRQW� RUGRQQDQFpHV� JUkFH� DX[�
LQIRUPDWLRQV� GH� WUDQVLWLRQ� �7UDQVLWLRQ� ,QIRUPDWLRQ�� TXL� SHXYHQW� SRUWHU� VXU� OHV� GRQQpHV�
SHUWLQHQWHV� SRXU� OH� ZRUNIORZ� �:RUNIORZ� 5HOHYDQW� 'DWD��� &HV� GRQQpHV� VRQW� W\SpHV�� XQ�
HQVHPEOH�GH� W\SHV�GH�EDVH�D\DQW�pWp�GpILQL� �FKDvQH�GH�FDUDFWqUHV��HQWLHU�� UpHO��GDWH���/HV�
DFWLYLWpV� VRQW� UpDOLVpHV� SDU� GHV� UHVVRXUFHV� KXPDLQHV� RX� GHV� HQWLWpV� RUJDQLVDWLRQQHOOHV�
GpILQLHV� SDU� O¶LQWHUPpGLDLUH� GHV� SDUWLFLSDQWV� �:RUNIORZ� 3DUWLFLSDQW� 6SHFLILFDWLRQ��� (OOHV�
SHXYHQW� LQYRTXHU� GHV� DSSOLFDWLRQV� H[WHUQHV� YLD� GHV� GpFODUDWLRQV� G
DSSOLFDWLRQ� �:RUNIORZ�
$SSOLFDWLRQ� 'HFODUDWLRQ��� /H� GLDJUDPPH� G¶pWDW� GpILQLVVDQW� O¶H[pFXWLRQ� GHV� DFWLYLWpV� HVW�
SUpVHQWp�)LJXUH�����,O�HVW�LQWpUHVVDQW�GH�QRWHU�TXH�OH�FRQFHSW�GH�GRQQpH�SHUWLQHQWH�SRXU�OH�
ZRUNIORZ�QH�UHFRXYUH�SDV�O
HQVHPEOH�GHV�GRQQpHV�PDQLSXOpHV�SHQGDQW�XQ�SURFHVVXV��PDLV�OD�
VRXV�SDUWLH�GH�FHV�GRQQpHV�TXL�HVW�XWLOLVpH�GDQV�OHV�FRQGLWLRQV�GH�WUDQVLWLRQ��GDQV�OHV�UqJOHV�
G
DIIHFWDWLRQ�G
XQH�WkFKH�j�XQ�SDUWLFLSDQW�RX�GDQV�O
LQYRFDWLRQ�G
XQH�DSSOLFDWLRQ�H[WHUQH��
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running 

not running 

suspended 

not started 

running 

not running 
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not started 
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not started 

closed 

completed 

aborted 

terminated 

completed 

aborted 

terminated 

 
)LJXUH�����'LDJUDPPH�G
pWDW�GHV�DFWLYLWpV�GDQV�:3'/�
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&H�PpWD�PRGqOH�GH�GpILQLWLRQ�GH�ZRUNIORZ�UHGpILQLW�GRQF�GHV�PpFDQLVPHV�GH�W\SDJH�
GHV�GRQQpHV�HW�GH�GpILQLWLRQ�GH�VWUXFWXUH�RUJDQLVDWLRQQHOOH��&HV�PpFDQLVPHV�VRQW�VLPSOLILpV�
j� O¶H[WUrPH�� 3RXU� SDOOLHU� OH� PDQTXH� GH� ULFKHVVH� GH� OD� GpILQLWLRQ� GH� OD� VWUXFWXUH�
RUJDQLVDWLRQQHOOH��OD�VSpFLILFDWLRQ�SUpYRLW�OD�SRVVLELOLWp�G¶XQH�PLVH�HQ�UHODWLRQ�DYHF�XQ�PRGqOH�
RUJDQLVDWLRQQHO��&HOD�SHUPHWWUDLW�GH� IRUPDOLVHU�GHV� UqJOHV�ELHQ�SOXV�FRPSOH[HV�TXH�FH�TXH�
SHUPHW� OH� PRGqOH� GH� EDVH�� 2Q� D� GRQF� O¶H[HPSOH� GDQV� FH� PpWD�PRGqOH� GH� ]RQHV� GH�
UHFRXYUHPHQW�DYHF�G¶DXWUHV�GRPDLQHV��SURGXLW�HW�VWUXFWXUH�RUJDQLVDWLRQQHOOH���/¶LQWURGXFWLRQ�
GH�FHV�FRQFHSWV��PrPH�GH�IDoRQ�VRPPDLUH��SHUPHW�GH�GpFULUH�GHV�SURFHVVXV�H[pFXWDEOHV�j�
SDUWLU�GH�FH�VHXO�HW�XQLTXH�PpWD�PRGqOH��7RXWHIRLV��XQH�DUFKLWHFWXUH�UDWLRQDOLVpH�GH�PpWD�
PRGpOLVDWLRQ�SODLGHUDLW�SRXU�XQH�GpILQLWLRQ�H[SOLFLWH�GHV�UHODWLRQV�HQWUH�FHV�GLIIpUHQWV�PpWD�
PRGqOHV��

������:6)/��:HE�6HUYLFH�)ORZ�/DQJXDJH��

:6)/� >��@� HVW� XQ� GLDOHFWH� ;0/� GpYHORSSp� SDU� ,%0� HW� GHVWLQp� j� OD� FRPSRVLWLRQ� GH�
VHUYLFHV�:HE��'HX[� W\SHV�GH� FRPSRVLWLRQ�RQW�pWp� LGHQWLILpV��� OHV�SURFHVVXV�HW� OHV�PRGqOHV�
G¶LQWHUDFWLRQ�� 'DQV� QRWUH� pWXGH� GH� :6)/�� QRXV� QRXV� LQWpUHVVHURQV� SULQFLSDOHPHQW� DX[�
SURFHVVXV��:6)/�HVW�XQH�H[WHQVLRQ�GH�:6'/�>���@��:HE�6HUYLFH�'HILQLWLRQ�/DQJXDJH���TXL�
HVW�XQH�UHFRPPDQGDWLRQ�GX�:�&�SRXU�OD�GHVFULSWLRQ�GHV�VHUYLFHV�:HE���

:6'/�GpILQLW�XQ�VHUYLFH�:HE�FRPPH�XQ�HQVHPEOH�G¶RSpUDWLRQV��2SHUDWLRQ��UHJURXSpHV�
SDU� SRUW� �3RUW��� XQ� VHUYLFH� �6HUYLFH�� pWDQW� XQ� HQVHPEOH� GH� SRUWV� �YRLU� )LJXUH� ����� 8QH�
RSpUDWLRQ�DFFHSWH�XQ�PHVVDJH��0HVVDJH��HQ�HQWUpH��,QSXW���HW�SURGXLW�XQ�PHVVDJH�HQ�VRUWLH�
�2XWSXW���(OOH�SHXW�pJDOHPHQW�SURGXLUH�GHV�PHVVDJHV�G¶HUUHXU� �)DXOW���/HV�RSpUDWLRQV�VRQW�
HQ�IDLW�UHJURXSpHV�SDU�W\SH�GH�SRUW��3RUW7\SH���/HV�SRUWV�VRQW�UHOLpV�DX[�W\SHV�GH�SRUW�SDU�
GHV�%LQGLQJ�TXL�SHUPHWWHQW�GH�SUpFLVHU�OHV�SURWRFROHV�HW�OHV�IRUPDWV�GH�PHVVDJH�XWLOLVpV�SRXU�
FKDFXQH�GHV�RSpUDWLRQV�GX�W\SH�GH�SRUW��/H�W\SH�GH�SRUW� UHSUpVHQWH� O¶LQWHUIDFH�GX�VHUYLFH��
DORUV�TXH�OH�SRUW�GpILQLW�XQH�LPSOpPHQWDWLRQ�SDUWLFXOLqUH��
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)LJXUH�����/H�PpWD�PRGqOH�GH�:6'/�

8Q� GHV� REMHFWLIV� GH�:6)/� HVW� GRQF� G¶RUJDQLVHU� GHV� VHUYLFHV�:HE� HQ� SURFHVVXV�� /D�
GHVFULSWLRQ�GHV�SURFHVVXV� VH� IDLW� j� O¶DLGH�GHV�PRGqOHV�GH� IOX[� �)ORZ0RGHO���8Q�PRGqOH�GH�
IOX[� HVW� XQ� HQVHPEOH� G¶DFWLYLWpV� �$FWLYLW\��� GH� OLHQV� �/LQN�� HW� GH� IRXUQLVVHXUV� GH� VHUYLFHV�
�6HUYLFH3URYLGHU���(QILQ��XQ�PRGqOH�GH�IOX[�D�XQH�LQWHUIDFH�HQ�HQWUpH��)ORZ6RXUFH��HW�XQH�HQ�
VRUWLH� �)ORZ6LQN��� /HV� IRXUQLVVHXUV� GH� VHUYLFHV� FDSWXUHQW� OD� QRWLRQ� GH� U{OH�� /HV� DFWLYLWpV�
GpFULYHQW� OHV� WkFKHV�GHYDQW�rWUH� UpDOLVpHV��8QH�DFWLYLWp�HVW� LPSOpPHQWpH�SDU�XQH�RSpUDWLRQ�
:6'/��&HWWH�RSpUDWLRQ�SHXW�VRLW�rWUH�GpILQLH�GH�IDoRQ�LQWHUQH��,QWHUQDO���VRLW�rWUH�H[SRUWpH�
G¶XQ� IRXUQLVVHXU� H[WHUQH� �([SRUW��� &H� VRQW� GHV� RSpUDWLRQV�:6'/� �2SHUDWLRQ���8QH�DFWLYLWp�
SHXW� GRQF� DYRLU� XQ�PHVVDJH� HQ� HQWUpH�� XQ�PHVVDJH� HQ� VRUWLH�� HW� GHV�PHVVDJHV�G¶HUUHXU��
&HWWH�VLJQDWXUH�HVW�ELHQ�V�U�UHOLpH�j�OD�VLJQDWXUH�GH�O¶RSpUDWLRQ�TXL�O¶LPSOpPHQWH��/H�PRPHQW�
R��XQH�DFWLYLWp�GHYLHQW�DFWLYH�HVW�GpILQLH�JUkFH�DX[�OLHQV�GH�FRQWU{OH��&RQWURO/LQN���&HV�OLHQV�
SHXYHQW�GpILQLU�XQH�FRQGLWLRQ�GH�WUDQVLWLRQ��8QH�DFWLYLWp�SHXW�rWUH�OD�FLEOH�GH�SOXVLHXUV�OLHQV�
GH�FRQWU{OH��(OOH�SHXW�OHV�V\QFKURQLVHU�RX�QRQ��VHORQ�FH�TXL�HVW�GpILQL�GDQV�OD�MRLQWXUH��-RLQ���
(QILQ�� XQH� DFWLYLWp� YD� UHFHYRLU� GHV� PHVVDJHV� LVVXV� G¶DXWUHV� DFWLYLWpV� HW� HQ� SURGXLUH� HQ�
GLUHFWLRQ� G¶DFWLYLWpV� XOWpULHXUHV�� &H� IOX[� G¶LQIRUPDWLRQ� HVW� GpILQL� SDU� OHV� 'DWD/LQN�� TXL�
VSpFLILHQW�pJDOHPHQW�OD�WUDQVIRUPDWLRQ�j�HIIHFWXHU�SRXU�H[WUDLUH�OHV�LQIRUPDWLRQV�GX�PHVVDJH�
VRXUFH� HW� DOLPHQWHU� OH�PHVVDJH� FLEOH� �0DS��� 'H� WHOV� IOX[� QH� SHXYHQW� rWUH� GpILQLV� TX¶HQWUH�
DFWLYLWpV�UHOLpHV��GLUHFWHPHQW�RX�LQGLUHFWHPHQW��SDU�GHV�OLHQV�GH�FRQWU{OH��&RPPH�XQH�DFWLYLWp�
SHXW�rWUH�UpFHSWULFH�GH�SOXVLHXUV�IOX[�GH�GRQQpHV��LO�HVW�QpFHVVDLUH�G¶LQGLTXHU�OD�IDoRQ�GRQW�LOV�



'HV�IRUPDOLVPHV�GH�UHSUpVHQWDWLRQ�GH�SURFHVVXV�
 

 
���

 
 

VRQW�LQWpJUpV��&HOD�SHXW�VH�IDLUH�VHORQ�XQ�RUGUH�GpILQL��FKDPS�RUGHU�GH�0DS3ROLF\���RX�ELHQ�
HQ�XWLOLVDQW�GHV�IRQFWLRQQDOLWpV�H[WHUQHV�FRPPH�XQ�ILFKLHU�;6/7��&RQVWUXFWLRQ���

MapPolicy

order

FlowSink

name

FlowSource

name

ControlLink

transitionCondition

FlowModel

name

0..1

+flowSink

0..1

0..1

+flowSource

0..1

0..n
+controlLink

0..n

Link

name

ServiceProvider 0..n

+serviceProvider

0..n

Join

condition
when

Materialize

DataLink
0..n
+dataLink
0..n

Activity

name
exitCondition

0..n

+activity

0..n

1
+source

1 1
+target

1

0..1+performedBy 0..1

0..1+join 0..1 0..1 +materialize0..1

Implement

0..1+implement 0..1

Internal Export

lifecycleAction

Part

name

Message

name

0..n+part 0..n

Map

converter

0..n0..n

0..1

+sourcePart

0..1

0..1

+targetPart

0..1

1

+sourceMessage

1

1

+targetMessage

1

EndPoint

0..1
+source

0..1

0..1

+target

0..1

Operation

name

+operation

Construction

type
location

 
)LJXUH�����/H�PpWD�PRGqOH�GH�:6)/�

/HV�F\FOHV�GH�YLHV�VXLYDQWV�RQW�pWp�GpILQLV�SRXU� OHV�SURFHVVXV��)LJXUH�����HW�SRXU� OHV�
DFWLYLWpV��)LJXUH������

Not Existing Yet

Not Existing Anymore

Running Suspended

Call
Spawn

Resume

End of Flow Reached

Suspend

Terminate

 
)LJXUH�����'LDJUDPPH�G
pWDW�G
XQ�SURFHVVXV��)ORZ0RGHO��
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Inactive

Complete Disabled

Reached,

Enabled

Reached

Running

Exit condition false,Explicit

Reached,

Exit condition false,

Exit condition true

start condition true,
implicit invocation

invocation no implicit invocation

start condition true,
no implicit invocation

start condition false

implicit invocation

 
)LJXUH�����'LDJUDPPH�G
pWDW�G
XQH�DFWLYLWp�

������;/$1*�

;/$1*� >��@� HVW� XQ� GLDOHFWH� ;0/� GpYHORSSp� SDU� 0LFURVRIW�� GRQW� O¶REMHFWLI� HVW� GH�
SHUPHWWUH� OD�GHVFULSWLRQ�GH�SURFHVVXV�VH�EDVDQW�VXU�GHV�VHUYLFHV�:HE��&¶HVW� OH� ODQJDJH�GH�
GpILQLWLRQ�GH�SURFHVVXV�XWLOLVp�DX�VHLQ�GH�OD�SODWH�IRUPH�%L]7DON��;/$1*�HVW�XQH�SURSRVLWLRQ�
GLUHFWHPHQW�FRQFXUUHQWH�GH�:6)/��7RXW�FRPPH�:6)/��;/$1*�HVW�XQH�H[WHQVLRQ�GH�:6'/��
2Q�SHXW�G¶DLOOHXUV�V¶DWWHQGUH�j�FH�TXH�FHV�GHX[�SURSRVLWLRQV�IXVLRQQHQW�UDSLGHPHQW��

8Q� VHUYLFH� ;/$1*� HVW� XQ� VHUYLFH� :6'/� TXL� VSpFLILH� XQ� FRPSRUWHPHQW� �%HKDYLRU��
�)LJXUH� ����� 8Q� FRPSRUWHPHQW� HVW� FRQVWLWXp� G¶XQ� SURFHVVXV� HW� G¶XQ� HQVHPEOH� GH�
FRUUpODWLRQV��,O�\�D�KXLW�W\SHV�GH�SURFHVVXV�LGHQWLILpV���

• $OO���LQGLTXH�XQH�H[pFXWLRQ�SDUDOOqOH�GHV�VRXV�SURFHVVXV�

• &RPSHQVDWH���LQYRTXH�OD�FRPSHQVDWLRQ�G¶XQH�WUDQVDFWLRQ�

• &RQWH[W���XQ�FRQWH[WH�IRUPH�XQ�FDGUH�SRXU�GHV�GpFODUDWLRQV�ORFDOHV��OD�JHVWLRQ�
GHV�WUDQVDFWLRQV�HW�OD�JHVWLRQ�GHV�H[FHSWLRQV���

• (PSW\���XQ�SURFHVVXV�YLGH�

• 3LFN���DWWHQG�O¶DUULYpH�G¶pYpQHPHQWV��(YHQW��SRXU�GpFOHQFKHU�GHV�SURFHVVXV��XQ�
SDU�pYpQHPHQW����FHW�pYpQHPHQW�SHXW�rWUH�OD�OHYpH�G¶XQ�VLJQDO�RX�OD�ILQ�G¶XQH�
DFWLRQ�

• 6HTXHQFH���XQH�VpTXHQFH�GH�SURFHVVXV�HW�G¶DFWLRQV�

• 6ZLWFK���GpILQLW�GHV�EUDQFKHV�FRQGLWLRQQHOOHV��FKDFXQH�UHOLpH�j�XQ�SURFHVVXV�

• :KLOH���GpILQLW�XQH�ERXFOH�VXU�XQ�SURFHVVXV�

,O�\�D�TXDWUH�W\SHV�G¶DFWLRQ�GpILQLV�HQ�;/$1*���

• $FWLRQ���LQYRTXH�XQH�RSpUDWLRQ�G¶XQ�VHUYLFH�:HE�
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• 'HOD\8QWLO�HW�'HOD\)RU���VXVSHQG�O¶H[pFXWLRQ�GX�SURFHVVXV�

• 5DLVH���OqYH�XQ�VLJQDO�

(QILQ�� OHV� FRUUpODWLRQV� GpWHUPLQHQW� OHV� MHWRQV� TXL� VHUYLURQW� j� LGHQWLILHU� O¶LQVWDQFH� GH�
SURFHVVXV� HQ� FRXUV� �SDU� H[HPSOH� OH� QXPpUR� G¶XQH� GHPDQGH� G¶DFKDW�� HW� TXL� WUDQVLWHURQW�
G¶DFWLRQV�HQ�DFWLRQV��

Empty

Delay

DelayFor

period

DelayUntil

clock

Raise

SignalEvent

Signal

1

+raise

1

1+signal 1

SequenceItem

Sequence

1..n+item 1..n

ActionEvent ActionBase
1

+action

1
ActionItem

1

+action

1

Operation
(from WSDL)

Action

activation

1

+operation

1

Property

name

CorrelationBegin

correlationBegin

0..1+begin 0..1

Event

Compensate

CorrelationSetDecl

0..n+property 0..n

+set

Branch

case
EventHandler

1

+catch

1

All Switch

0..n
+branch

0..n

While

case

ProcessItemBehavior

0..n

+correlationSetDecl

0..n

Pick

1..n
+eventHandler

1..n

Process

1
+process

1

1
+process

1
0..n+process 0..n

0..1

+default

0..1

1

+process

1

1
+process

11

+body

1

Context

0..1
+exception

0..1

1
+process

1
Transaction

1

+transaction

1

0..1

+compensation

0..1

0..1
+transaction

0..1

0..1

+finally

0..1

 
)LJXUH�����/H�PpWD�PRGqOH�GH�;/$1*�

,O� HVW� LQWpUHVVDQW� GH� QRWHU� TXH� OH�PRGqOH� G¶H[pFXWLRQ� GH� ;/$1*� HVW� EDVp� VXU� OH� 3L�
&DOFXO�� H[WHQVLRQ� GX� PRGqOH� &&6� GpYHORSSp� SDU� 5RELQ� 0LOQHU� �YRLU� OH� FKDSLWUH� ���� &¶HVW�
G¶DLOOHXUV�pJDOHPHQW�OH�FDV�GH�%30/��2Q�D�GRQF�DLQVL�GHX[�PpWD�PRGqOHV�GLIIpUHQWV��FKDFXQ�
LQWURGXLVDQW�GHV�FRQFHSWV�VSpFLILTXHV��PDLV�EDVpV�VXU�XQH�PrPH�DOJqEUH�GH�SURFHVVXV��1RXV�
Q¶DYRQV� WRXWHIRLV� SDV� WURXYp� GDQV� OD� OLWWpUDWXUH� OD� PDQLqUH� GRQW� pWp� UpDOLVpH� OD�
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FRUUHVSRQGDQFH�HQWUH�OH�PRGqOH�GH�GpILQLWLRQ��OH�PpWD�PRGqOH��HW�OH�PRGqOH�G¶H[pFXWLRQ��OH�
3L�&DOFXO���

������&RQFOXVLRQ�

'DQV�FHWWH�VHFWLRQ��QRXV�DYRQV�YX�XQ�FHUWDLQ�QRPEUH�GH�IRUPDOLVPHV�LQWURGXLVDQW�OHV�
FRQFHSWV� GH� SURFHVVXV� HW� G¶DFWLYLWp�� &HV� IRUPDOLVPHV� RQW� pWp� GpILQLV� HQ� XWLOLVDQW� GHV�
WHFKQLTXHV�ELHQ�GLIIpUHQWHV��2Q�SHXW�FLWHU�HQWUH�DXWUHV���

• 'HV� GLDOHFWHV� ;0/� EDVpV� VXU� GHV� '7'� RX� VXU� GHV� VFKpPDV� �%30/�� HE;0/��
:6)/��;/$1*��

• 'HV�RQWRORJLHV�GpILQLHV�HQ�.,)��3,)��36/��

• 'HV�ODQJDJHV�IRUPHOV��:3'/��

• 'HV� PpWD�PRGqOHV� EDVpV� VXU� OH� 02)� �('2&�� 63(0�� 80/�� RX� VXU� GHV�
IRUPDOLVPHV�pTXLYDOHQWV��$5,6��

• 'HV�SURILOV�80/��('2&��63(0��

7RXWHIRLV�� GDQV� OD� SOXSDUW� GHV� GRFXPHQWV� SUpVHQWDQW� FHV� VSpFLILFDWLRQV�� SOXVLHXUV�
IRUPDOLVPHV�GLIIpUHQWV�VRQW�XWLOLVpV�SRXU�PLHX[�FRPPXQLTXHU�O¶LQIRUPDWLRQ��$LQVL��HE;0/�HVW�
LO� SUpVHQWp� VRXV� OD� IRUPH� G¶XQ� PRGqOH� 80/�� :3'/� HW� 3,)� RQW� pJDOHPHQW� UHFRXUV� j� XQ�
IRUPDOLVPH�JUDSKLTXH�GH�W\SH�02)�RX�80/�DILQ�GH�PHWWUH�HQ�pYLGHQFH�OHV�FRQFHSWV�TXL�OHV�
FRPSRVHQW� HW� OHXU� UHODWLRQV�� (QILQ� OHV� VSpFLILFDWLRQV� GH� O¶20*� SRUWDQW� VXU� OHV� SURILOV� 80/�
SUpVHQWHQW� OHV� IRUPDOLVPHV� VRXV� OD� IRUPH� GH�PpWD�PRGqOHV� j� SDUW� HQWLqUH�� DX�PrPH� WLWUH�
TX¶80/�� /D� FRUUHVSRQGDQFH� HQWUH� HQWLWpV� GX� PpWD�PRGqOH� HW� GX� SURILO� Q¶HVW� VSpFLILpH�
TX¶HQVXLWH��

8Q� LQWpUrW� GHV� ODQJDJHV� GH� PRGpOLVDWLRQ� JUDSKLTXH� HVW� GRQF� OHXU� OLVLELOLWp�� /H�
IRUPDOLVPH� GpILQL� SHXW� rWUH� FRPPXQLTXp� WHO� TXHO�� $X� FRQWUDLUH�� OHV� ODQJDJHV� WH[WXHOV� VH�
SUrWHQW� PDO� j� OD� FRPPXQLFDWLRQ�� /RUVTX¶RQ� FKHUFKH� j� GpILQLU� XQ� IRUPDOLVPH� j� O¶DLGH� G¶XQ�
ODQJDJH�GH�FH�W\SH�� LO�HVW�VRXYHQW�QpFHVVDLUH�G¶DYRLU� UHFRXUV�j�XQ� ODQJDJH�JUDSKLTXH�SRXU�
IDFLOLWHU�OD�FRPSUpKHQVLRQ��
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���/HV�EDVHV�GH�O¶H[pFXWLRQ�GH�PRGqOHV�

�����,QWURGXFWLRQ�

/D� GpILQLWLRQ� G¶XQ� PRGqOH� GH� SURFHVVXV� SHXW� VH� IDLUH� j� O¶DLGH� G¶XQ� GHV� IRUPDOLVPHV�
SDUPL� FHX[�TXH�QRXV� DYRQV� pWXGLpV� SUpFpGHPPHQW�� 7RXWHIRLV�� OH� IRUPDOLVPH�j� OXL� VHXO�QH�
VXIILW�SDV��,O�IDXW�pJDOHPHQW�GLVSRVHU�GHV�UqJOHV�SHUPHWWDQW�GH�O¶LQWHUSUpWHU��&HOD�HVW�ELHQ�V�U�
YUDL� ORUV�GH� OD�GpILQLWLRQ�GX�PRGqOH�� ,O�HVW�GLIILFLOH�GH�GpFULUH�XQ�SURFHVVXV�VL� O¶RQ� LJQRUH� OD�
PDQLqUH� GRQW� XQ� SURFHVVXV� HW� XQH� DFWLYLWp� VRQW� HIIHFWLYHPHQW� H[pFXWpV�� /HV� OHFWHXUV� GX�
PRGqOH�GRLYHQW� rWUH� HQ�PHVXUH�GH� O¶LQWHUSUpWHU� GH� OD�PrPH� IDoRQ��$�XQ�DXWUH�QLYHDX�� OHV�
UHVSRQVDEOHV� GH� OD� GpILQLWLRQ� GX�PpWD�PRGqOH� GRLYHQW� SRXYRLU� FRQIURQWHU� OHXUV� GLIIpUHQWHV�
YLVLRQV�HW�SDUYHQLU�j�XQ�FRQVHQVXV�WDQW�VXU�XQ�HQVHPEOH�GH�FRQFHSWV�TXH�VXU�OHXU�XWLOLVDWLRQ��
(QILQ�� HQ� SOXV� GHV� DJHQWV� KXPDLQV�� OHV� PRGqOHV� GH� SURFHVVXV� SHXYHQW� pJDOHPHQW� rWUH�
GHVWLQpV�j�GHV�FRPSRVDQWV�ORJLFLHOV��PRWHXU�G¶H[pFXWLRQ��GH�VLPXODWLRQ��HWF����3RXU�TXH�FHV�
GHUQLHUV�SXLVVHQW�rWUH�HQ�PHVXUH�G¶LQWHUSUpWHU�OH�PRGqOH��LO�IDXW�GRQF�TXH�OHV�UqJOHV�DLHQW�pWp�
LPSODQWpHV� DX� SUpDODEOH� GDQV� OH� FRPSRVDQW� RX� TX¶LO� VRLW� HQ� PHVXUH� GH� OHV� LQWpJUHU�
G\QDPLTXHPHQW�� 3RXU� WRXWHV� FHV� UDLVRQV�� XQH� VSpFLILFDWLRQ� SUpFLVH� GH� OD� VpPDQWLTXH�
G¶H[pFXWLRQ� GHV� PpWD�PRGqOHV� GH� SURFHVVXV� HVW� QpFHVVDLUH�� &¶HVW� G¶DLOOHXUV� FHV� PrPHV�
UDLVRQV� TXL� RQW� SRXVVp� DX[� QRPEUHX[� WUDYDX[� VXU� OD� VpPDQWLTXH� GHV� ODQJDJHV� GH�
SURJUDPPDWLRQ��

'DQV�FH�FKDSLWUH�QRXV�QRXV�LQWpUHVVRQV�GRQF�j�O¶H[pFXWLRQ�GHV�PRGqOHV�GH�SURFHVVXV��
1RXV� FRPPHQoRQV�SDU� SUpVHQWHU� OD� YLVLRQ�SUDJPDWLTXH�GH� O¶DXWRPDWLVDWLRQ�GHV�SURFHVVXV��
WHOOH� TX¶HOOH� HVW� UpSDQGXH� GDQV� OH� GRPDLQH� GX� ZRUNIORZ� RX� GH� O¶($,�� 1RXV� LQWURGXLVRQV�
HQVXLWH�EULqYHPHQW�GHV�FRQFHSWV�TXH�QRXV� MXJHRQV�SURFKHV��� O¶H[pFXWLRQ�GH�SURJUDPPH�HW�
O¶RSpUDWLRQQDOLVDWLRQ� GH� FRQQDLVVDQFHV�� 1RXV� pWXGLRQV� SDU� OD� VXLWH�� j� WLWUH� G¶H[HPSOH�� GHV�
WUDYDX[� IRUPHOV� VXU� OD� UHSUpVHQWDWLRQ� HW� O¶H[pFXWLRQ� GH� SURFHVVXV� EDVpV� VXU� GHV� DOJqEUHV��
(QILQ��QRXV�WHUPLQRQV�FH�FKDSLWUH�HQ�SUpVHQWDQW�GHV�WUDYDX[�VXU�OD�VpPDQWLTXH�GHV�DFWLRQV�
TXL�RQW�DOLPHQWp�QRV�UpIOH[LRQV�HQ�OD�PDWLqUH��

�����([pFXWLRQ�GH�PRGqOHV�

�������$XWRPDWLVDWLRQ�GH�SURFHVVXV�

/¶DXWRPDWLVDWLRQ�G¶XQ�SURFHVVXV�FRQVLVWH�j�JpUHU�GH�IDoRQ�DXWRPDWLVpH�O¶H[pFXWLRQ�G¶XQ�
SURFHVVXV�� /H� FRPSRVDQW� FKDUJp� GH� FH� FRQWU{OH�� TX¶LO� V¶DSSHOOH� PRWHXU� GH� ZRUNIORZ� RX�
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V\VWqPH� GH� JHVWLRQ� GH� SURFHVVXV�� LQWHUSUqWH� OHV� VSpFLILFDWLRQV� GX� PRGqOH� HQ� UpDFWLRQ� j�
O¶RFFXUUHQFH�G¶pYpQHPHQWV�H[WHUQHV��XQ�SURFHVVXV�HVW�GpPDUUp��XQH�WkFKH�HVW�WHUPLQpH��RX�
LQWHUQHV��XQ�WLPHU�HVW�DUULYp�j�pFKpDQFH���HW�HQ�IRQFWLRQ�G¶XQ�FRQWH[WH�SDUWLFXOLHU��/H�PRWHXU�
GH� SURFHVVXV� IDLW� GRQF� OH� OLHQ� HQWUH� OH� PRGqOH� HW� OH� PRQGH� UpHO� �XWLOLVDWHXU� HW� V\VWqPH�
G¶LQIRUPDWLRQ���FRPPH�OH�PRQWUH�OD�)LJXUH����UHSUpVHQWDQW�OH�PRGqOH�GH�UpIpUHQFH�GX�:I0&�
>��@���

 Outils d ’analyse et de 
conception du processus 

Définition du 
processus 

Service d ’automatisation du 
processus 

Utilisateurs 

Système 
d ’information 

Temps de 
conception 

Temps 
d’exécution 

 
)LJXUH�����/H�PRGqOH�GH�UpIpUHQFH�GX�:I0&�

8Q�PRWHXU�GH�SURFHVVXV�YD�GRQF�SURSRVHU�XQ�FHUWDLQ�QRPEUH�G¶LQWHUIDFHV��/H�:I0&�HQ�
D�LGHQWLILp�FLQT�GLIIpUHQWHV���

• /¶LQWHUIDFH���GpILQLW�XQ�PpWD�PRGqOH��XQ� ODQJDJH�HW�XQ�HQVHPEOH�G¶$3,V�SRXU�
O¶pFKDQJH�GH�PRGqOHV�GH�ZRUNIORZ�

• /¶LQWHUIDFH���GpILQLW�XQH�$3,�SRXU�DFFpGHU�DX[�IRQFWLRQV�GX�PRWHXU�GH�ZRUNIORZ�
�GpPDUUHU�XQ�SURFHVVXV��WHUPLQHU�XQH�DFWLYLWp��HWF���

• /¶LQWHUIDFH���GpILQLW�OHV�FRPPXQLFDWLRQV�DYHF�OHV�DSSOLFDWLRQV�LQYRTXpHV�

• /¶LQWHUIDFH� �� HVW� XQH� VSpFLILFDWLRQ� SRXU� O¶LQWHURSpUDELOLWp� HQWUH� PRWHXUV� GH�
ZRUNIORZ�

• /¶LQWHUIDFH� �� GpILQLW� OHV� pYpQHPHQWV� KLVWRULVpV� DX� FRXUV� GH� O¶H[pFXWLRQ� G¶XQ�
SURFHVVXV�

&HV� VSpFLILFDWLRQV� VRQW� SOXV� RX� PRLQV� UHVSHFWpHV� SDU� O¶HQVHPEOH� GHV� V\VWqPHV� GH�
JHVWLRQ� GH� SURFHVVXV� LQGXVWULHOV�� TXL� HQ� LPSOpPHQWHQW� FKDFXQ� XQ� VSHFWUH� SOXV� RX� PRLQV�
pWHQGX��

'DQV�OD�SOXSDUW�GHV�HQYLURQQHPHQWV�GH�JHVWLRQ�GH�SURFHVVXV��LO�\�D�XQH�GLVWLQFWLRQ�ELHQ�
QHWWH�HQWUH�OD�SKDVH�GH�PRGpOLVDWLRQ�HW�FHOOH�G¶H[pFXWLRQ��8Q�PRGqOH�FRPSOHW�HW�YDOLGH�HVW�XQ�
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SUp�UHTXLV� j� O¶H[pFXWLRQ�� 8QH� H[pFXWLRQ� QH� FRQFHUQH� TX¶XQ� PRGqOH� XQLTXH� HW� ILJp�� 7RXWH�
PRGLILFDWLRQ� GH� FH� PRGqOH� DERXWLW� GRQF� j� XQ� QRXYHDX� PRGqOH� TXL� Q¶LPSDFWH� SDV� OHV�
H[pFXWLRQV�GpMj�HQ�FRXUV��,O�H[LVWH�GHV�HQYLURQQHPHQWV�GH�JHVWLRQ�GH�SURFHVVXV�GLWV�IOH[LEOHV�
TXL�Q¶LQWqJUHQW�SDV�GH�WHOOHV�FRQWUDLQWHV��/H�PRGqOH�SHXW�rWUH�PRGLILp�j�WRXW�PRPHQW��PDLV�
FH�Q¶HVW�SDV�VDQV�SRVHU�XQ�FHUWDLQ�QRPEUH�GH�SUREOqPHV�GH�PDLQWLHQ�GH�OD�FRKpUHQFH��/HV�
PRWHXUV� GH� SURFHVVXV� FRPSLODQW� OHV� PRGqOHV� GH� SURFHVVXV�� F¶HVW�j�GLUH� WUDQVIRUPDQW� OD�
UHSUpVHQWDWLRQ� H[WHUQH� HQ� XQH� UHSUpVHQWDWLRQ� LQWHUQH�� DSSDUWLHQQHQW� SOXW{W� j� OD� SUHPLqUH�
FDWpJRULH��&HX[�TXL�LQWHUSUqWHQW�OH�PRGqOH�SHXYHQW�SOXV�IDFLOHPHQW�LQWpJUHU�GHV�pOpPHQWV�GH�
IOH[LELOLWp��

�������/¶H[pFXWLRQ�GH�SURJUDPPHV�

,O� QRXV� VHPEOH� SHUWLQHQW� G¶pWDEOLU� XQ� SDUDOOqOH� HQWUH� O¶H[pFXWLRQ� G¶XQ� SURFHVVXV� HW�
O¶H[pFXWLRQ�G¶XQ�SURJUDPPH��7RXW�G¶DERUG�� FRPPH�QRXV� O¶DYRQV�YX�GDQV� OD�VHFWLRQ�VXU� OHV�
WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�� LO�H[LVWH�XQH�FRUUHVSRQGDQFH�HQWUH�JUDPPDLUHV�HW�PpWD�
PRGqOHV��/D�UHODWLRQ�HQWUH�XQ�SURJUDPPH�HW�VHV�H[pFXWLRQV�HVW�OD�PrPH�TXH�FHOOH�H[LVWDQW�
HQWUH� XQ�PRGqOH�GH�SURFHVVXV� HW� VHV� H[pFXWLRQV�� /HV�GLIIpUHQWHV� WHFKQRORJLHV� TXH� VRQW� OD�
FRPSLODWLRQ�HW� O¶LQWHUSUpWDWLRQ�VRQW�pJDOHPHQW�XWLOLVpHV�SRXU�O¶H[pFXWLRQ�GH�SURFHVVXV��$LQVL��
GDQV� OH� PRQGH� GX� ZRUNIORZ�� 'LPLWULRV� *HRUJDNRSRXORV� HW� DO�� GLVWLQJXHQW� GHX[� W\SHV� GH�
V\VWqPHV� G¶H[pFXWLRQ� GH� ZRUNIORZ�� FHX[� TXL� FRXSOHQW� IDLEOHPHQW� OHV� VSpFLILFDWLRQV� HW�
O¶LPSOpPHQWDWLRQ�� HW� FHX[� TXL� OHV� FRXSOHQW� IRUWHPHQW� >��@�� 'DQV� OH� SUHPLHU� FDV��
O¶LPSOpPHQWDWLRQ� HVW� IDLWH� SDU� GHV� LQIRUPDWLFLHQV� GDQV� XQ� ODQJDJH� GH� SURJUDPPDWLRQ�
TXHOFRQTXH��'DQV�OH�VHFRQG�FDV��OH�PRGqOH�HVW�GLUHFWHPHQW�H[SORLWp��,O�SHXW�rWUH�XWLOLVp�SRXU�
JpQpUHU�GX�FRGH�H[pFXWDEOH�� ,O�HVW�HQ�TXHOTXH�VRUWH�FRPSLOp�GDQV�XQ� ODQJDJH�PDFKLQH�GH�
SOXV� EDV� QLYHDX� TXH� SHXW� H[pFXWHU� OH� PRWHXU� GH� ZRUNIORZ�� TXL� MRXH� DORUV� OH� U{OH� GH�
SURFHVVHXU�� ,O� SHXW� pJDOHPHQW� rWUH� GLUHFWHPHQW� LQWHUSUpWp�� /H� IRUPDOLVPH� D\DQW� VHUYL� j� OH�
GpILQLU�HVW�GRQF�GLUHFWHPHQW�H[pFXWDEOH��OH�PRWHXU�GH�ZRUNIORZ�SRXYDQW�DORUV�rWUH�FRPSDUp�
j�XQH�PDFKLQH�YLUWXHOOH���

�������/¶RSpUDWLRQQDOLVDWLRQ�GH�FRQQDLVVDQFHV�

/¶RSpUDWLRQQDOLVDWLRQ�HVW�XQ�WHUPH�XWLOLVp�HQ�LQJpQLHULH�GHV�FRQQDLVVDQFHV��,O�GpVLJQH�OH�
SDVVDJH�GX�PRGqOH�FRQFHSWXHO�DX�FRPSRVDQW�H[pFXWDEOH��/HV�PRGqOHV�FRQFHSWXHOV�SHXYHQW�
rWUH� VRLW� GHV� PRGqOHV� GH� GRPDLQH�� VRLW� GHV� PRGqOHV� GH� UDLVRQQHPHQW�� /H� PRGqOH� GX�
GRPDLQH�GpFULW� OHV� FRQQDLVVDQFHV� UHODWLYHV�DX�GRPDLQH�� /H�PRGqOH�GH� UDLVRQQHPHQW�GpFULW�
OHV� UpVROXWLRQV� GH� SUREOqPH�� *LOOHV� 0RUHO� HW� *LOOHV� .DVVHO� >��@� RQW� LGHQWLILp� WURLV� W\SHV� GH�
ODQJDJHV�GH�VSpFLILFDWLRQ�GDQV�OH�GRPDLQH�GH�O¶LQJpQLHULH�GHV�FRQQDLVVDQFHV���

• /HV� ODQJDJHV� GH� PRGpOLVDWLRQ��� JpQpUDOHPHQW� QRQ� IRUPHOV� PDLV� OLVLEOHV� HW�
FRPSUpKHQVLEOHV�

• /HV� ODQJDJHV� GH� IRUPDOLVDWLRQ��� IRUPHOV�� FH� TXL� SHUPHW� GH� VXSSULPHU� WRXWH�
DPELJXwWp��PDLV�QRQ�H[pFXWDEOHV�

• /HV� ODQJDJHV� G¶RSpUDWLRQQDOLVDWLRQ��� DVVRFLDQW� j� FKDTXH� SULPLWLYH� GH�
PRGpOLVDWLRQ� OHV� VWUXFWXUHV� GH� GRQQpHV� HW� OHV� WUDLWHPHQWV� QpFHVVDLUHV� j� OHXU�
PLVH�HQ�°XYUH�LQIRUPDWLTXH��
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���

 
 

'DQV� OHXU�FRPSDUDLVRQ�GHV�GLIIpUHQWV� ODQJDJHV� IRUPDOLVDQW�HW�RSpUDWLRQQDOLVDQW�.$'6�
�.QRZOHGJH� $QDO\VLV� DQG� 'HVLJQ� 6XSSRUW��� 'LHWHU� )HQVHO� HW� )UDQFN� YDQ� +DUPHOHQ� >��@�
GLVWLQJXHQW�pJDOHPHQW�VSpFLILFDWLRQV�IRUPHOOHV�HW�RSpUDWLRQQHOOHV��WRXW�HQ�SUpFLVDQW�TXH�GHV�
FRUUHVSRQGDQFHV�SHXYHQW�rWUH�pWDEOLHV�HQWUH�XQH�VSpFLILFDWLRQ� IRUPHOOH�HW�XQH�VSpFLILFDWLRQ�
RSpUDWLRQQHOOH��SHUPHWWDQW�DLQVL�OH�SURWRW\SDJH���

�����'HV�WUDYDX[�GH�IRUPDOLVDWLRQ�VXU�OHV�SURFHVVXV�

,O� H[LVWH�GH�QRPEUHX[� WUDYDX[�GH� VXU� OD� IRUPDOLVDWLRQ�GHV�SURFHVVXV�TXL� VH�EDVH�VXU�
XQH� DOJqEUH�� 'DQV� FHWWH� VHFWLRQ�� QRXV� SUpVHQWRQV� j� WLWUH� G¶H[HPSOH� GHX[� SURSRVLWLRQV�
LPSRUWDQWHV���FHOOHV�GH�7RQ\�+RDUH�HW�GH�5RELQ�0LOQHU��1RXV�Q¶pYRTXRQV�SDV�LFL�OHV�UpVHDX[�
GH� 3HWUL�� DXWUH� SURSRVLWLRQ� LPSRUWDQWH��PDLV� QRXV� OHV� pWXGLRQV� HQ� GpWDLO� GDQV� OD� WURLVLqPH�
SDUWLH� GH� QRWUH� GRFXPHQW�� ,O� H[LVWH� pJDOHPHQW� GHV� WUDYDX[� SOXV� VSpFLDOLVpV� DXWRXU� GH� OD�
GpILQLWLRQ� G¶XQH� VpPDQWLTXH� G¶H[pFXWLRQ� GHV� ZRUNIORZV�� 2Q� SHXW� SDU� H[HPSOH� FLWHU� OHV�
WUDYDX[�GH�0XQLQGDU�6LQJK�TXL�D�GpILQL�XQH�DOJqEUH�SRXU�OD�IRUPDOLVDWLRQ�GHV�GpSHQGDQFHV�
HQWUH�WkFKHV��>��@��>��@���

�������/H�PRGqOH�&63�

©�&RPPXQLFDWLQJ�6HTXHQWLDO�3URFHVVHV�ª�HVW�OH�WLWUH�GX�OLYUH�GH�7RQ\�+RDUH�>��@�GDQV�
OHTXHO�FHOXL�FL�SUpVHQWH�XQH�WKpRULH�PDWKpPDWLTXH�SRXU�OH�FDOFXO�GH�SURFHVVXV��&HWWH�WKpRULH�
WURXYH�VHV�VRXUFHV�GDQV�OHV�WUDYDX[�VXU�OHV�ODQJDJHV�&63�HW�2&&$0��

8Q�SURFHVVXV�HVW�GpILQL�FRPPH�OH�PRGqOH�GH�FRPSRUWHPHQW�G¶XQ�REMHW��,O�HVW�VSpFLILp�
VRXV�OD�IRUPH�G¶XQ�HQVHPEOH�OLPLWp�G¶pYpQHPHQWV�TXL�FRQVWLWXH�VRQ�DOSKDEHW��/D�VpTXHQFH��[�
�!� 3�� GpFULW� XQ� SURFHVVXV� TXL� GpEXWH� SDU� O¶pYpQHPHQW� [� SXLV� VH� FRPSRUWH� FRPPH� LO� HVW�
VSpFLILp�SDU�3��/D�GpILQLWLRQ�G¶XQ�SURFHVVXV�SHXW�rWUH�UpFXUVLYH��F¶HVW�j�GLUH�TX¶RQ�SHXW�DYRLU�
3� ��[��!�3���

'HV� SURFHVVXV� SHXYHQW� rWUH� FRPSRVpV� SRXU� HQ� IRUPHU� GH� SOXV� FRPSOH[HV�� +RDUH� D�
GpILQL� XQ� FHUWDLQ� QRPEUH� G¶RSpUDWHXUV�� FKDFXQ� G¶HX[� VSpFLILDQW� GHV� FRPSRUWHPHQWV�
GLIIpUHQWV���

• ©�_�ª�GpILQLW�XQ�FKRL[�HQWUH�GHX[�SURFHVVXV�VHORQ�O¶RFFXUUHQFH�G¶XQ�pYpQHPHQW�
LQLWLDO�� �[� �!� 3� _� \� �!� 4�� GpFULW� XQ� SURFHVVXV� TXL� VH� FRPSRUWH� FRPPH� 3� RX�
FRPPH�4��VHORQ�TX¶DUULYH�O¶pYpQHPHQW�[�RX�O¶pYpQHPHQW�\��

• �3�  Q) GpILQLW� XQ� FKRL[� QRQ� GpWHUPLQLVWH� HQWUH� OHV� GHX[� SURFHVVXV� 3� HW�4��
LQGLTXDQW�TXH�OD�VpOHFWLRQ�HQWUH�OHV�GHX[�SURFHVVXV�HVW�IDLWH�GH�IDoRQ�DUELWUDLUH��
VDQV�DXFXQH�LQWHUYHQWLRQ�GH�O¶HQYLURQQHPHQW�H[WHUQH��

• �3�>@�4��HVW�XQH�JpQpUDOLVDWLRQ�GX�FKRL[��,O�HVW�GpWHUPLQLVWH�VL�DXFXQ�pYpQHPHQW�
LQLWLDO� Q¶HVW� FRPPXQ� HQWUH� OHV� GHX[� SURFHVVXV� SRXYDQW� rWUH� VpOHFWLRQQpV�� ,O�
UHYLHQW�DORUV�j��[��!�3�_�\��!�4���,O�HVW�QRQ�GpWHUPLQLVWH�VL�XQ�PrPH�pYpQHPHQW�
SHXW� LQGLIIpUHPPHQW�GpPDUUHU� O¶XQ�RX� O¶DXWUH�GHV�SURFHVVXV��HW�GDQV�FH�FDV� LO�
HVW�VLPLODLUH�j��3�  Q)��
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���

 
 

• �3���4��GpFULW�XQH� LQWHUDFWLRQ�HQWUH�OHV�GHX[�SURFHVVXV�3�HW�4��QpFHVVLWDQW�OD�
SDUWLFLSDWLRQ�VLPXOWDQpH�GHV�GHX[�SURFHVVXV�j�FKDTXH�RFFXUUHQFH�G¶pYpQHPHQWV�
FRPPXQV�j�OHXUV�GHX[�DOSKDEHWV��

• �3���4��GpILQLW�XQH�H[pFXWLRQ�VpTXHQWLHOOH�GH�3�HW�4��

8Q�FHUWDLQ�QRPEUH�G¶DXWUHV�RSpUDWHXUV�RQW�pWp�GpILQLV�SRXU�VSpFLILHU�O¶LQWHUUXSWLRQ�G¶XQ�
SURFHVVXV�SDU�XQ�DXWUH�� OH�GpPDUUDJH�G¶XQ�SURFHVVXV�G¶H[FHSWLRQ��HWF��6XU�FHV�GHVFULSWLRQV�
GH�SURFHVVXV�RQ�YD�HQVXLWH�SRXYRLU�DSSOLTXHU�GHV�FDOFXOV�DILQ�GH�OHV�VLPSOLILHU�RX�G¶LGHQWLILHU�
GHV�ULVTXHV�GH�EORFDJH��

/¶pFKDQJH� GH� PHVVDJH� HQWUH� SURFHVVXV� HVW� XQ� pYpQHPHQW� SDUWLFXOLHU�� ,O� VH� IDLW� SDU�
O¶LQWHUPpGLDLUH�GH�FDQDX[��8Q�SURFHVVXV�SHXW�pPHWWUH�RX�UHFHYRLU�GHV�PHVVDJHV��F�P�GpFULW�
O¶pPLVVLRQ� G¶XQ� PHVVDJH�P� VXU� OH� FDQDO� F�� WDQGLV� TXH� F"P� UHSUpVHQWH� OD� UpFHSWLRQ� G¶XQ�
PHVVDJH�P�VXU�OH�FDQDO�F��

/HV�SURFHVVXV�DLQVL� H[SULPpV� VRQW�GHV�PRGqOHV��/HV�pYpQHPHQWV�TXL�FRPSRVHQW� OHXU�
DOSKDEHW� VRQW� HQ� IDLW� GHV� FODVVHV�G¶pYpQHPHQWV��8QH�H[pFXWLRQ� UpHOOH� G¶XQ�SURFHVVXV�SHXW�
rWUH� VWRFNpH� DX� PR\HQ� GH� WUDFHV�� 8QH� WUDFH� GX� FRPSRUWHPHQW� G¶XQ� SURFHVVXV� HVW� OD�
VpTXHQFH� ILQLH�GHV�pYpQHPHQWV�GDQV� OHVTXHOV� LO�V¶HVW�HQJDJp�j�XQ�PRPHQW�GDQV� OH� WHPSV��
&HV�WUDFHV�SHXYHQW�rWUH�FRQWUDLQWHV�SDU�GHV�VSpFLILFDWLRQV��HQVHPEOH�G¶DVVHUWLRQV�SHUPHWWDQW�
GH� UpGXLUH� OH� QRPEUH� GH� FRPSRUWHPHQWV� SRVVLEOHV� GX� SURFHVVXV��2Q� GLW� TXH� OH� SURFHVVXV�
VDWLVIDLW�XQH�VSpFLILFDWLRQ�VL�O¶RQ�SHXW�SURXYHU�TXH�OD�FRQWUDLQWH�HVW�UHVSHFWpH�SRXU�O¶HQVHPEOH�
GHV�WUDFHV�SRVVLEOHV�GX�SURFHVVXV��

$� SDUWLU� GHV� FRQFHSWV� TXH� QRXV� DYRQV� SUpVHQWpV� SUpFpGHPPHQW�� RQ� SHXW� pWDEOLU� OH�
PpWD�PRGqOH�VXLYDQW��YRLU�)LJXUH������8Q�SURFHVVXV�HVW�VRLW�XQ�SURFHVVXV�VLPSOH��F¶HVW�j�GLUH�
XQ�pYpQHPHQW�VXLYL�G¶XQ�DXWUH�SURFHVVXV��VRLW�XQ�SURFHVVXV�FRPSOH[H��FKRL[��SDUDOOpOLVPH�RX�
VpTXHQFH��RX�XQH�ILQ�GH�WUDLWHPHQW��/HV�RSpUDWHXUV�GH�FKRL[��GH�SDUDOOpOLVPH�HW�GH�VpTXHQFH�
pWDQW�DVVRFLDWLIV��QRXV�DYRQV�SX�VSpFLILHU�TX¶XQ�SURFHVVXV�FRPSOH[H�SHXW�LQWpJUHU�GH���j�Q�
VRXV�SURFHVVXV� �VHXOH� FRQWUDLQWH�� LOV� GRLYHQW� rWUH� RUGRQQpV� GDQV� OH� FDV� GH� OD� VpTXHQFH���
(QILQ��OHV�HQWUpHV�VRUWLHV�VRQW�GHV�W\SHV�SDUWLFXOLHUV�G¶pYpQHPHQWV��8QH�HQWUpH�VRUWLH�GpILQLW�
O¶pPLVVLRQ�RX�OD�UpFHSWLRQ�G¶XQ�PHVVDJH�VXU�XQ�FDQDO��
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Choice Parallelism Sequence

Input Output

Channel IO
1

Message

1

SimpleProcess

Event

1

Stop

+channel
1

+message

1

+head1

ComplexProcess

Process

0..n

+hidden

0..n

1
+tail

1

0..n

+event

0..n

2..n

+subProcess

2..n

 
)LJXUH�����0pWD�PRGqOH��SDUWLHO��GX�PRGqOH�&63�

�������/H�PRGqOH�&&6�

/HV� WUDYDX[� GH� 5RELQ� 0LOQHU� SUpVHQWpV� GDQV� O¶RXYUDJH� ©�&RPPXQLFDWLRQ� DQG�
&RQFXUUHQF\�ª�>��@�pWDEOLVVHQW�XQH�WKpRULH�GHV�V\VWqPHV�FRPPXQLFDQWV��/H�ODQJDJH�&&6�HVW�
XQH�LPSOpPHQWDWLRQ�GH�FHV�WUDYDX[��8QH�H[WHQVLRQ�GH�&&6��OH�3,�&DOFXOXV��GpILQLW�OH�PRGqOH�
G¶H[pFXWLRQ�GH�%30/�HW�GH�;/$1*��

/HV� HQWLWpV� GH� EDVH� GH� &&6� VRQW� OHV� DJHQWV�� 8Q� DJHQW� UHFRXYUH� XQ� FHUWDLQ� QRPEUH�
G¶DFWLRQV�� 6RQ� FRPSRUWHPHQW� HVW� VSpFLILp� SDU� O¶DVVHPEODJH� HQ� VpTXHQFH� GH� FHV� DFWLRQV�
�RSpUDWHXU�µ�¶���/H�PRGqOH�&&6�V¶LQWpUHVVDQW�SOXV�SDUWLFXOLqUHPHQW�DX[�FRPPXQLFDWLRQV��GHX[�
W\SHV� G¶DFWLRQV� RQW� pWp� GLVWLQJXpV�� OHV� DFWLRQV� pPHWWULFHV� HW� OHV� DFWLRQV� UpFHSWULFHV�� /D�
V\QFKURQLVDWLRQ� HQWUH� DJHQWV� VH� IDLW� SDU� GHV� DFWLRQV� FRPSOpPHQWDLUHV�� F¶HVW�j�GLUH� GHX[�
DFWLRQV�TXL�SRUWHQW� OH�PrPH�QRP��GRQW�O¶XQH�HVW�pPHWWULFH�HW�O¶DXWUH�UpFHSWULFH��$ILQ�GH�OHV�
GLVWLQJXHU��OH�QRP�GH�O¶DFWLRQ�pPHWWULFH�HVW�VXUOLJQpH��/¶DJHQW�$��GpILQLW�OD�VpTXHQFH�G¶DFWLRQV�
��E��SXLV�VH�WHUPLQH��FH�TXL�HVW�LQGLTXp�SDU�OH�V\PEROH�µ�¶��

$�� � ���E�����

$�� �D���F�����

$��SHXW�rWUH�UHSUpVHQWp�JUDSKLTXHPHQW�GH�OD�IDoRQ�VXLYDQWH���
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���

 
 

A1 
b  

 

8Q� FHUWDLQ� QRPEUH� G¶RSpUDWHXUV� RQW� pWp� GpILQLV� SRXU� FRQVWUXLUH� GHV� DJHQWV� SOXV�
FRPSOH[HV� j� SDUWLU� G¶DJHQWV� GH� EDVH�� /¶RSpUDWHXU� µ�¶� VSpFLILH� XQ� FKRL[� HQWUH�GHX[� DJHQWV��
'DQV�O¶H[HPSOH�VXLYDQW��O¶DJHQW�$�DGRSWH�VRLW�OH�FRPSRUWHPHQW�GH�$���VRLW�FHOXL�GH�$���

$� �$����$��

/¶RSpUDWHXU�µ_¶�VSpFLILH�OD�FRPSRVLWLRQ�G¶DJHQWV��/HV�GHX[�DJHQWV�DLQVL�OLpV�pYROXHQW�HQ�
SDUDOOqOH��,OV�Q¶HQ�IRUPHQW�SOXV�TX¶XQ�DX�YX�GH�O¶H[WpULHXU��7RXWHV�OHV�DFWLRQV�GH�FKDFXQ�GHV�
VRXV�DJHQWV� SHXYHQW� rWUH� DWWHLQWHV� GHSXLV� O¶H[WpULHXU�� 'DQV� O¶H[HPSOH� VXLYDQW� $¶� HVW� XQH�
FRPSRVLWLRQ� GH� $�� HW� $��� /HV� DFWLRQV� � GH� $�� HW� D� GH� $�� SHXYHQW� GRQQHU� OLHX� j� XQH�
V\QFKURQLVDWLRQ��PDLV� OµDFWLRQ� � GH� $�� SHXW� pJDOHPHQW� VH� V\QFKURQLVHU� DYHF� XQH� DFWLRQ� D�
H[WpULHXUH��

$¶� �$��_�$��

/¶DJHQW�$¶�SHXW�DORUV�rWUH�UHSUpVHQWp�GH�OD�IDoRQ�VXLYDQWH���

A1 
b  

A2 
a c 

A’  
 

/¶HQVHPEOH� GHV� DFWLRQV� YLVLEOHV� GHSXLV� O¶H[WpULHXU� SHXW� rWUH� UpGXLW�� 8Q� RSpUDWHXU� GH�
UpGXFWLRQ�HVW�VSpFLILp���µ?¶��6L�RQ�UHSUHQG�O¶H[HPSOH�SUpFpGHQW��RQ�SHXW�UHVWUHLQGUH�O¶DJHQW�$¶�
DX[� DFWLRQV�E� HW� F�� /HV� DFWLRQV� D� HW� �GHYLHQQHQW�DLQVL� LQYLVLEOHV�GHSXLV� O¶H[WpULHXU�� FH�TXL�
DVVXUH�TX¶DXFXQ�DXWUH�DJHQW�QH�SRXUUD�VH�FRQQHFWHU�VXU�OHV�SRUWV�D�HW� ��TXL�GHYLHQQHQW�DLQVL�
OLpV�� &HV� GHX[� DFWLRQV�GHYLHQQHQW� DORUV� VLOHQFLHXVHV� HW� OHXU� RFFXUUHQFH�HVW� LQGLTXpH�SDU� OH�
V\PEROH� ��&HWWH�UHVWULFWLRQ�VH�IDLW�GH�OD�IDoRQ�VXLYDQWH���

$¶¶� �$��_�$��?�^D`�

/¶DJHQW�$¶¶�SHXW�DORUV�VH�UHSUpVHQWHU�GH�OD�IDoRQ�VXLYDQWH���

A1 
b 

A2 
c 

A’’  
 

(QILQ��XQ�GHUQLHU�PpFDQLVPH�HVW�OH�UHQRPPDJH��TXL�FRQVLVWH�j�DIIHFWHU�GHV�QRXYHDX[�
QRPV� DX[� GLIIpUHQWHV� DFWLRQV� G¶XQ� DJHQW� DILQ� GH� SRXYRLU� OHV� UpXWLOLVHU� GDQV� GLIIpUHQWV�
FRQWH[WHV�� &¶HVW� G¶DXWDQW� SOXV� LPSRUWDQW� TXH� OH� FRXSODJH� G¶XQH� DFWLRQ� pPHWWULFH� DYHF� XQH�
DFWLRQ�UpFHSWULFH�LPSRVH�XQH�XQLFLWp�GH�QRP��
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8Q�DJHQW�SHXW�HQ�IDLW�rWUH�GpILQL�FRPPH�XQ�HQVHPEOH�G¶pWDWV��/H�SDVVDJH�G¶XQ�pWDW�j�
O¶DXWUH�VH�IDLW�SDU�O¶LQWHUPpGLDLUH�G¶XQH�WUDQVLWLRQ��TXL�FRUUHVSRQG�j�XQH�DFWLRQ��$�SDUWLU�GH�OD�
VSpFLILFDWLRQ�G¶XQ�DJHQW�RQ�SHXW�FRQVWUXLUH��HQ�SDUWLH�RX�HQ�WRWDOLWp��VRQ�DUEUH�GH�GpULYDWLRQ��
TXL�GpFULW�O¶HQVHPEOH�GHV�H[pFXWLRQV�SRVVLEOHV��9RLFL�O¶DUEUH�GH�GpULYDWLRQ�GH�O¶DJHQW�$¶¶��

 

� ���E������_��D���F����� (b . 0) |  (c . 0) 

(0) |  (c . 0) 

(b . 0) |  (0) 

(0) |  (0) 

(0) |  (0) 

 

b 

c 
b 

c 

�

$�SDUWLU�GHV�FRQFHSWV�LQWURGXLWV�SUpFpGHPPHQW��RQ�SHXW�GpILQLU�OH�PpWD�PRGqOH�VXLYDQW�
�YRLU�)LJXUH������8Q�DJHQW�SHXW�rWUH�XQ�DJHQW�FRPSOH[H��F¶HVW�j�GLUH�XQH�FRPSRVLWLRQ�RX�XQH�
DOWHUQDWLYH�HQWUH���j�Q�VRXV�DJHQWV��RX�ELHQ�XQ�DJHQW�VLPSOH��XQH�VpTXHQFH�G¶DFWLRQV��8QH�
DFWLRQ�SHXW�DYRLU�XQ�FHUWDLQ�QRPEUH�G¶DFWLRQV�FRPSOpPHQWDLUHV��8QH�DFWLRQ�SDUWLFXOLqUH�HVW�
O¶DFWLRQ�GH�ILQ��8Q�DJHQW�GpILQLW�XQ�HQVHPEOH�G¶DFWLRQ�GRQW�FHUWDLQHV�SHXYHQW�rWUH�FDFKpHV���

ComplexAgent

Alternative Composition

SimpleAgent

Agent
2..n

Stop

+subAgent

2..n

Action

1..n+behaviour 1..n
{ordered}

1..n
+action

1..n

0..n
+hidden
0..n

0..n
+complement

0..n

 
)LJXUH�����0pWD�PRGqOH��SDUWLHO��GX�PRGqOH�&&6�

�����/D�VpPDQWLTXH�G¶DFWLRQV�

,O�H[LVWH�SOXVLHXUV�DSSURFKHV�SHUPHWWDQW�G¶H[SULPHU�OD�VpPDQWLTXH�G¶XQ�ODQJDJH��'DQV�
>��@��%HUWUDQG�0H\HU�LGHQWLILH�OHV�TXDWUH�SRVVLELOLWpV�VXLYDQWHV���

• /D� VpPDQWLTXH� WUDGXFWLRQQHOOH�� TXL� FRQVLVWH� j� WUDGXLUH� OHV� SURJUDPPHV� pFULWV�
GDQV�XQ�ODQJDJH�YHUV�XQ�ODQJDJH�GH�EDVH�SOXV�JpQpULTXH��

• /D� VpPDQWLTXH� RSpUDWLRQQHOOH�� TXL� FRQVLVWH� j� VSpFLILHU� OHV� SULPLWLYHV� G¶XQ�
ODQJDJH� DILQ� GH� OHV� UHQGUH� H[pFXWDEOHV� SDU� XQH� PDFKLQH� YLUWXHOOH�� &HWWH�
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VSpFLILFDWLRQ� SHXW� VH� IDLUH� HQ� XWLOLVDQW� XQ� ODQJDJH� GH� SURJUDPPDWLRQ� RX� XQH�
QRWDWLRQ�PDWKpPDWLTXH��

• /D� VpPDQWLTXH� GpQRWDWLRQQHOOH�� TXL� FRQVLVWH� j� WUDGXLUH� OHV� SURJUDPPHV� pFULWV�
GDQV�XQ�ODQJDJH�YHUV�XQH�QRWDWLRQ�PDWKpPDWLTXH�

• /D� VpPDQWLTXH� D[LRPDWLTXH�� TXL� V¶DWWDFKH� j� VSpFLILHU� OHV� HIIHWV� YLVLEOHV� GH�
FKDFXQH�GHV�SULPLWLYHV�GX�ODQJDJH��j�O¶DLGH�G¶D[LRPHV�HW�GH�UqJOHV�G¶LQIpUHQFH��
SOXW{W�TX¶j�GpILQLU�OD�PDQLqUH�GRQW�FHV�SULPLWLYHV�VRQW�HIIHFWLYHPHQW�H[pFXWpHV��

'DQV� OHV� WUDYDX[� TXH� QRXV� SUpVHQWRQV� SOXV� ORLQ� VXU� O¶H[pFXWDELOLWp� GHV� PRGqOHV� GH�
SURFHVVXV��QRXV�QRXV�VRPPHV�SOXV�SDUWLFXOLqUHPHQW�LQWpUHVVpV�j�OD�VpPDQWLTXH�G¶DFWLRQV��TXL�
HVW� XQH� EUDQFKH� GH� OD� VpPDQWLTXH� RSpUDWLRQQHOOH�� /HV� UDLVRQV� TXL� RQW� RULHQWp� QRWUH� FKRL[�
VRQW�G¶XQH�SDUW�O¶H[LVWHQFH�GH�WUDYDX[�VXU�XQH�VpPDQWLTXH�G¶DFWLRQV�SRXU�OHV�PRGqOHV�80/�HW�
G¶DXWUH�SDUW�O¶H[LVWHQFH�GHV�FRQFHSWV�G¶RSpUDWLRQ�GDQV�OH�02)�HW�G¶DFWLRQV�VpPDQWLTXHV�GDQV�
OHV� V1HWV�� GRQW� QRXV� FRPSWLRQV� WLUHU� SDUWL�� 1RXV� SUpVHQWRQV� GDQV� FHWWH� VHFWLRQ� GHX[�
SURSRVLWLRQV�DXWRXU�GH�OD�VpPDQWLTXH�G¶DFWLRQV��XQH�SRXU�OHV�ODQJDJHV�GH�SURJUDPPDWLRQ��HW�
O¶DXWUH�SRXU�OHV�PRGqOHV�80/��

�������$FWLRQ�6HPDQWLFV�IRU�3URJUDPPLQJ�/DQJXDJH�

$FWLRQ� 6HPDQWLFV� IRU� 3URJUDPPLQJ� /DQJXDJHV� >��@� �$6B3/�� HVW� XQH� SURSRVLWLRQ� GH�
3HWHU�0RVVHV�YLVDQW�j�VSpFLILHU�GH�IDoRQ�FODLUH�HW�QRQ�DPELJXs�OD�PDQLqUH�GRQW�V
H[pFXWH�XQ�
SURJUDPPH� pFULW� GDQV� XQ� ODQJDJH� GH� KDXW� QLYHDX�� /HV� EpQpILFHV� DWWHQGXV� VH� VLWXHQW� j�
SOXVLHXUV� PRPHQWV� GX� F\FOH� GH� YLH� G
XQ� ODQJDJH� GH� SURJUDPPDWLRQ�� $X� PRPHQW� GH� OD�
FRQFHSWLRQ�GX�ODQJDJH��$6B3/�SHXW�VHUYLU�GH�EDVH�GH�GpFLVLRQ�HW�GH�FRPPXQLFDWLRQ��/RUV�GH�
O
LPSOpPHQWDWLRQ� G
XQ� LQWHUSUpWHXU� RX� G
XQ� FRPSLODWHXU�� $6B3/� IRXUQLW� GHV� VSpFLILFDWLRQV�
SUpFLVHV��3RXU�OH�SURJUDPPHXU��XQH�SDUIDLWH�FRQQDLVVDQFH�GHV�ORLV�VRXV�MDFHQWHV�DX�ODQJDJH�
XWLOLVp� SHUPHW� GH� YDOLGHU� HW� G
RSWLPLVHU� OH� FRGH� SURGXLW�� (QILQ� GHV� ODQJDJHV� GH�
SURJUDPPDWLRQ�H[SOLFLWHV�SHXYHQW�rWUH�UpXWLOLVpV�SRXU�HQ�SURGXLUH�GH�QRXYHDX��SOXV�HIILFDFHV�
RX�pOpJDQWV��

$6B3/� VSpFLILH� OH� FRPSRUWHPHQW�G
XQ� ODQJDJH�GH�SURJUDPPDWLRQ�HQ� LQWURGXLVDQW�GHV�
DFWLRQV� VpPDQWLTXHV�� &HV� DFWLRQV� VpPDQWLTXHV� YRQW� DJLU� VXU� OHV� HQWLWpV� JUDPPDWLFDOHV�
GpILQLHV�GDQV� OD�JUDPPDLUH��$LQVL��VL�RQ�D�GpILQL� O
HQWLWp�6WDWHPHQW��RQ�SHXW�GpILQLU� OD�IDoRQ�
GRQW� FHWWH� HQWLWp� HVW� H[pFXWpH� JUkFH� j� OD� IRQFWLRQ� H[HFXWH� TXL� SUHQG� XQH� HQWLWp� GH� W\SH�
6WDWHPHQW� HQ� HQWUpH�� &HV� DFWLRQV� SHXYHQW� DYRLU� HQWUH� HOOHV� GHV� OLHQV� GH� FRPSRVLWLRQ� HW�
G
RUGRQQDQFHPHQW�� TXL� VRQW� VRXYHQW� HQ� UDSSRUW� DYHF� OHV� OLHQV� GH� FRPSRVLWLRQ� HW�
G
RUGRQQDQFHPHQW�GHV�HQWLWpV�JUDPPDWLFDOHV��8QH�PrPH�DFWLRQ�VpPDQWLTXH�SHXW�VH�GpFOLQHU�
GLIIpUHPPHQW� SRXU� FKDFXQH� GHV� SKUDVHV� FRUUHVSRQGDQW� O
HQWLWp� JUDPPDWLFDOH� SDVVpH� HQ�
SDUDPqWUH�� $LQVL� XQH� HQWLWp� GH� W\SH� 6WDWHPHQW� V¶H[pFXWH� GH� IDoRQ� GLIIpUHQWH� VHORQ� TX
LO�
V
DJLVVH�G
XQH�FRQGLWLRQQHOOH��G
XQH�ERXFOH�RX�G
XQH�DIIHFWDWLRQ��

/
H[HPSOH� VXLYDQW� �)LJXUH� ���� HVW� XQH� JUDPPDLUH� SURSRVpH� SDU� 3HWHU� 0RVVHV� HQ�
H[HPSOH��(OOH�GpILQLW�XQ�6WDWHPHQW�FRPPH�SRXYDQW�rWUH�O
DIIHFWDWLRQ�G
XQH�H[SUHVVLRQ�j�XQH�
YDULDEOH��,GHQWLILHU���XQH�FRQGLWLRQQHOOH��XQH�ERXFOH�RX�XQH�VXLWH�G
LQVWUXFWLRQV��
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 JUDPPDU��
����6WDWHPHQW�  �>>�,GHQWLILHU��� ��([SUHVVLRQ�@@�_�
� � ���>>��LI��([SUHVVLRQ��WKHQ��6WDWHPHQW����HOVH��6WDWHPHQW�"�@@�_�
� � ���>>��ZKLOH��([SUHVVLRQ��GR��6WDWHPHQW�@@�_�
� � ���>>��EHJLQ��6WDWHPHQWV��HQG�@@��
����6WDWHPHQWV��  �>>�6WDWHPHQW�������6WDWHPHQW��
@@��
����([SUHVVLRQ��  �1XPHUDO�_�,GHQWLILHU�_�>>�����([SUHVVLRQ����@@�_�
� � ���>>�([SUHVVLRQ�2SHUDWRU�([SUHVVLRQ�@@��
����2SHUDWRU�  �����_�����_��
��_���!��_��DQG��_��RU���
����1XPHUDO�  �>>�GLJLW��@@��
����,GHQWLILHU�  �>>�OHWWHU��OHWWHU�_�GLJLW�
�@@��
FORVHG� 

 
)LJXUH�����([HPSOH�GH�JUDPPDLUH�GRQQpH�SDU�0RVVHV�

9RLFL�XQ�H[HPSOH�GH�SURJUDPPH��)LJXUH�����SRXYDQW�rWUH�FRQoX�j�SDUWLU�GX� ODQJDJH�
GpILQL�SUpFpGHPPHQW��

 EHJLQ�
� WRWR�� �����
� LI���WRWR��!���DQG�WRWR��!�����WKHQ�
� � WRWR�� �WLWL�����
� HOVH�
� � WRWR�� ���
���������
� ZKLOH�WRWR��!���GR�
� � WRWR�� �WRWR�����
HQG 

 
)LJXUH�����([HPSOH�GH�SURJUDPPH�

3HWHU� 0RVVHV� D� GpILQL� OH� FRPSRUWHPHQW� VXLYDQW� j� VRQ� ODQJDJH� �)LJXUH� ����� 8Q�
LQVWUXFWLRQ� �6WDWHPHQW�� SHXW� rWUH� H[pFXWpH� �DFWLRQ� H[HFXWH��� 6L� F
HVW� XQH� DIIHFWDWLRQ�� RQ�
FRPPHQFH� SDU� UHFKHUFKHU� OD� ]RQH� PpPRLUH� DOORXpH� j� O
LGHQWLILDQW� �,GHQWLHU�� HW� pYDOXHU�
�HYDOXDWH�� O
H[SUHVVLRQ� �([SUHVVLRQ�� j� DIIHFWHU�� SXLV� RQ� UDQJH� OH� UpVXOWDW� GX� FDOFXO� GDQV� OD�
FHOOXOH��/D�GpPDUFKH�HVW�ELHQ�V�U�WRWDOHPHQW�GLIIpUHQWH�VL�O
LQVWUXFWLRQ�HVW�XQH�FRQGLWLRQQHOOH��
XQH�ERXFOH�RX�XQH�VXLWH�G
LQVWUXFWLRQV��'H�PrPH�O
pYDOXDWLRQ�G
XQH�H[SUHVVLRQ�HVW�GLIIpUHQWH�
VHORQ�TX
LO�V
DJLVVH�G
XQ�QXPpULTXH��1XPHUDO���G
XQ�LGHQWLILDQW��RX�G
XQH�RSpUDWLRQ�VXU�GHX[�
H[SUHVVLRQV��



/HV�EDVHV�GH�O¶H[pFXWLRQ�GH�PRGqOHV�
 

 
���

 
 

 LQWURGXFHV��H[HFXWH�B���HYDOXDWH�B��WKH�RSHUDWLRQ�UHVXOW�RI�B��WKH�YDOXH�RI�B���
• H[HFXWH�B����6WDWHPHQWV��!�DFWLRQ�>FRPSOHWLQJ�_�GLYHUJLQJ�_�VWRULQJ@���
����� H[HFXWH�>>�,�,GHQWLILHU��� ��(�([SUHVVLRQ�@@� �
� � ��JLYH�WKH�FHOO�ERXQG�WR�,�DQG�HYDOXDWH�(���
� � WKHQ�VWRUH�WKH�JLYHQ�QXPEHU���LQ�WKH�JLYHQ�FHOO�����
������ H[HFXWH�>>��LI��(�([SUHVVLRQ��WKHQ��6��6WDWHPHQW�@@� �
� � HYDOXDWH�(�WKHQ�
� � � FKHFN�WKH�JLYHQ�WUXWK�YDOXH�DQG�WKHQ�H[HFXWH�6��

� � �������RU�
� � � FKHFN�QRW�WKH�JLYHQ�WUXWK�YDOXH�DQG�WKHQ�FRPSOHWH���
������ H[HFXWH�>>��LI��(�([SUHVVLRQ��WKHQ��6��6WDWHPHQW���HOVH��6��6WDWHPHQW�@@� �
� � HYDOXDWH�(�WKHQ�
� � � FKHFN�WKH�JLYHQ�WUXWK�YDOXH�DQG�WKHQ�H[HFXWH�6��

� � �������RU�
� � � FKHFN�QRW�WKH�JLYHQ�WUXWK�YDOXH�DQG�WKHQ�H[HFXWH�6����
������ H[HFXWH�>>��ZKLOH��(�([SUHVVLRQ��GR��6�6WDWHPHQW�@@� �

XQIROGLQJ�
�����HYDOXDWH�(�WKHQ�

� � � FKHFN�WKH�JLYHQ�WUXWK�YDOXH�DQG�WKHQ�H[HFXWH�6�
� � � DQG�WKHQ�XQIROG�

� � ������������RU�
� � � FKHFN�QRW�WKH�JLYHQ�WUXWK�YDOXH�DQG�WKHQ�FRPSOHWH���
������ H[HFXWH�>>��EHJLQ��6�6WDWHPHQWV��HQG�@@� �H[HFXWH�6��
������ H[HFXWH�>>�6��6WDWHPHQW�����6��6WDWHPHQW@@� �H[HFXWH�6��DQG�WKHQ�H[HFXWH�6���
• HYDOXDWH�B����([SUHVVLRQ��!�DFWLRQ�>JLYLQJ�D�YDOXH@��
������ HYDOXDWH�1�1XPHUDO� �JLYH�WKH�YDOXH�RI�1��
������� HYDOXDWH�,�,GHQWLILHU� ��

JLYH�WKH�YDOXH�ERXQG�WR�,�RU��
JLYH�WKH�QXPEHU�VWRUHG�LQ�WKH�FHOO�ERXQG�WR�,���

���� HYDOXDWH�>>�����(�([SUHVVLRQ�����@@� �HYDOXDWH�(���
����� HYDOXDWH�>>�(��([SUHVVLRQ�2�2SHUDWRU�(��([SUHVVLRQ�@@� ��

��HYDOXDWH�(��DQG�HYDOXDWH�(����WKHQ�JLYH�WKH�RSHUDWLRQ�UHVXOW�RI�2���
• WKH�RSHUDWLRQ�UHVXOW�RI�B����2SHUDWRU��!�\LHOGHU�>RI�D�YDOXH@�>XVLQJ�WKH�JLYHQ�YDOXH�@�
����� WKH�RSHUDWLRQBUHVXOW�RI����� �WKH�QXPEHU�\LHOGHG�E\�
� � WKH�VXP�RI��WKH�JLYHQ�QXPEHU����WKH�JLYHQ�QXPEHU������
����� WKH�RSHUDWLRQBUHVXOW�RI����� �WKH�QXPEHU�\LHOGHG�E\�
� � WKH�GLIIHUHQFH�RI��WKH�JLYHQ�QXPEHU����WKH�JLYHQ�QXPEHU������
����� WKH�RSHUDWLRQBUHVXOW�RI��
�� �WKH�QXPEHU�\LHOGHG�E\�
� � WKH�SURGXFW�RI��WKH�JLYHQ�QXPEHU����WKH�JLYHQ�QXPEHU������
����� WKH�RSHUDWLRQBUHVXOW�RI���!�� ��
� � QRW��WKH�JLYHQ�YDOXH���LV�WKH�JLYHQ�YDOXH������
����� WKH�RSHUDWLRQBUHVXOW�RI��DQG�� ��
� � ERWK�RI��WKH�JLYHQ�WUXWK�YDOXH����WKH�JLYHQ�WUXWK�YDOXH������
����� WKH�RSHUDWLRQBUHVXOW�RI��RU�� ��
� � HLWKHU�RI��WKH�JLYHQ�WUXWK�YDOXH����WKH�JLYHQ�WUXWK�YDOXHU������
• WKH�YDOXH�RI�B����1XPHUDO��!�QXPEHU���
����� WKH�YDOXH�RI�1�1XPHUDO� �QXPEHU�	�GHFLPDO�1�� 

 
)LJXUH�����([HPSOH�G
DFWLRQV�VpPDQWLTXHV�GRQQp�SDU�0RVVHV�

/D� GpILQLWLRQ� GHV� DFWLRQV� VpPDQWLTXHV� VH� IDLW� JUkFH� j� XQ� ODQJDJH� PLV� DX� SRLQW� SDU�
0RVVHV�� &H� ODQJDJH� PLQLPDO� LQWURGXLW� XQ� FHUWDLQ� QRPEUH� G
DFWLRQV� DWRPLTXHV�� (OOHV� VRQW�
VHQVpHV� SRXYRLU� UHSUpVHQWHU� WRXW� FH� TX
XQ� ODQJDJH� GH� SOXV� KDXW� QLYHDX� SHXW� YRXORLU�
H[SULPHU�� (OOHV� SHUPHWWHQW� G
HIIHFWXHU� GHV� FDOFXOV� VXU� GHV� YDOHXUV�� GH� JpUHU� GHV�
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RUGRQQDQFHPHQWV� FRPSOH[HV� HQWUH� DFWLRQV��GH� UHFKHUFKHU�HW�GH�PHWWUH�j� MRXU�GHV� FHOOXOHV�
PpPRLUH��HWF���

/H�ODQJDJH�SUpFpGHQW�SHXW�DLVpPHQW�rWUH�UppFULW�VRXV�OD�IRUPH�G
XQ�PpWD�PRGqOH�VRXV�
OH�IRUPDOLVPH�02)��YRLU�)LJXUH������

Numeral

value : number

valueOf() : number

Sum

Difference

Product

IsNot

And

Or

Expression

evaluate() : value

Assignment
Statement

1

Identifier

id : String

1

Operation

Operator

resultOf(v1 : value, v2 : value) : value

1

StatementsConditionalS
tatement

1

LoopStat
ement

1

Statement

execute() : outcome 1..n

+subStatement

1..n

1
1

1

+identifier 1

+expression

1

+operator 1

+then

1
+else 1 +do 1

+if 1 +while 1

 
)LJXUH�����'pILQLWLRQ�GH�OD�V\QWD[H�DEVWUDLWH�GX�ODQJDJH�FRPPH�XQ�PpWD�PRGqOH�

/HV�GLIIpUHQWHV�SDUWLHV�GURLWHV�DOWHUQDWLYHV�SRXU�XQ�PrPH�V\PEROH�GDQV�OD�JUDPPDLUH�
RQW� pWp� GpILQLHV� j� O¶DLGH� GH� UHODWLRQ� G¶KpULWDJH� �6WDWHPHQW� HW� $VVLJQPHQW6WDWHPHQW��� /HV�
DFWLRQV�VpPDQWLTXHV�VRQW�GHYHQXHV�GHV�RSpUDWLRQV�DWWDFKpHV�j�XQH�HQWLWp��/
KpULWDJH�HW� OH�
SRO\PRUSKLVPH�YRQW�SHUPHWWUH�GH�UHGpILQLU�GH� IDoRQ�pOpJDQWH� OH�FRQWHQX�GH�FHV�PpWKRGHV�
SRXU�FKDTXH�VRXV�FODVVH�G
XQH�HQWLWp�JUDPPDWLFDOH��$LQVL�� OD�PpWKRGH�H[HFXWH���GpILQLH�DX�
QLYHDX�GH�6WDWHPHQW�VHUD�UHGpILQLH�DX�QLYHDX�GH�FKDFXQH�GHV�VRXV�FODVVHV��/D�SOXSDUW�GHV�
FRQWUDLQWHV� TXL� pWDLHQW� XQLTXHPHQW� H[SULPpHV� GH� IDoRQ� V\QWD[LTXH� �SDU� H[HPSOH� OD�
PXOWLSOLFLWp�DYHF� OHV� V\PEROHV� 
�
�� 


� HW� 
"
�� VRQW� UHSULVHV�DX�QLYHDX�GX�PpWD�PRGqOH��&HOD�
SHXW� rWUH� IDLW� HQ� XWLOLVDQW� OHV� FRQWUDLQWHV� GH�PXOWLSOLFLWp� VXU� OHV� ILQV� G
DVVRFLDWLRQV� RX� SDU�
O
XWLOLVDWLRQ�GH�FRQWUDLQWHV�SUp�GpILQLHV� �WHOOHV�RUGHUHG��RX�2&/��8Q�GHV�VHXOV� LQFRQYpQLHQWV�
GX� PpWD�PRGqOH� HVW� TX
LO� HVW� SOXV� YHUEHX[� HW� TX
LO� SHXW� QpFHVVLWHU� O
LQWURGXFWLRQ� G
HQWLWpV�
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VXSSOpPHQWDLUHV� SDU� UDSSRUW� j� OD� JUDPPDLUH� �SDU� H[HPSOH� O
HQWLWp� 2SHUDWLRQ� GX� PpWD�
PRGqOH���&HOD�HVW�G��DX�IDLW�TXH� OD�GpILQLWLRQ�GH� OD�JUDPPDLUH�SHXW�rWUH�SOXV�FRQFLVH��XQH�
PrPH�HQWLWp�JUDPPDWLFDOH�SRXYDQW�VH�WUDGXLUH�SDU�SOXVLHXUV�SKUDVHV�GLIIpUHQWHV��

6L� OD� WUDGXFWLRQ� GH� OD� JUDPPDLUH� (%1)� HQ� PpWD�PRGqOH� 02)� VH� IDLW� UHODWLYHPHQW�
DLVpPHQW�� LO�Q¶HQ�YD�SDV�GH�PrPH�SRXU�OHV�DFWLRQV�VpPDQWLTXHV��(Q�HIIHW��RQ�SHXW�VSpFLILHU�
OHV� VLJQDWXUHV� GHV� PpWKRGHV�� PDLV� LO� PDQTXH� XQ� ODQJDJH� SHUPHWWDQW� GH� VSpFLILHU� OHXU�
FRQWHQX��

�������$FWLRQ�6HPDQWLFV�IRU�80/�

$FWLRQ� 6HPDQWLFV� IRU� 80/� �$6B80/�� >��@� HVW� XQ� WUDYDLO� HQ� FRXUV� GH� ILQDOLVDWLRQ� j�
O¶20*��6RQ�REMHFWLI�HVW�OD�GpILQLWLRQ�G¶XQ�ODQJDJH�FRPSOpPHQWDLUH�G¶80/�SRXU�OD�VSpFLILFDWLRQ�
SUpFLVH�GH� OD�VpPDQWLTXH�G¶H[pFXWLRQ�GHV�PRGqOHV��PDLV�LO�SHXW�pJDOHPHQW�rWUH�XWLOLVp�SRXU�
GpILQLU�GHV�WUDQVIRUPDWLRQV�WHOOHV�TXH�O¶DSSOLFDWLRQ�GH�SDWWHUQV�VXU�XQ�PRGqOH�80/�>��@��8Q�
WHO�ODQJDJH�GRLW�DSSRUWHU�XQ�FHUWDLQ�QRPEUH�GH�IDFLOLWpV�SRXU���

• /D�VLPXODWLRQ�HW�OD�YpULILFDWLRQ�GHV�PRGqOHV��

• /D�JpQpUDWLRQ�GH�FRGH��GH�MHX[�GH�WHVWV��HWF��>��@�

$6B80/�WURXYH�GRQF�QDWXUHOOHPHQW�VD�SODFH�DX�VHLQ�GX�0'$��(Q�HIIHW��FRPPH�6ULGKDU�
,\HQJDU�OH�VLJQDOH��SOXV�OHV�PRGqOHV�80/�VHURQW�SUpFLV��SOXV�OH�SRXUFHQWDJH�GH�FRGH�JpQpUp�
VHUD�LPSRUWDQW��8QH�GHV�DPELWLRQV�GH�$6B80/�HVW�G¶rWUH�LQGpSHQGDQW�GH�WRXWH�SODWH�IRUPH��
FHOD�DILQ�GH�JDUDQWLU�OD�SRUWDELOLWp�GX�PRGqOH��

'DQV�OHV�SURSRVLWLRQV�LQLWLDOHV��$6B80/�pWDLW�GLYLVpH�HQ�GHX[�SDUWLHV���

• /D�GpILQLWLRQ�GH�OD�VpPDQWLTXH�G¶H[pFXWLRQ�G¶XQ�PRGqOH�80/��

• /¶H[WHQVLRQ�G¶80/�SDU�O¶DMRXW�G¶XQ�FHUWDLQ�QRPEUH�G¶DFWLRQV��

/D�SUHPLqUH�SDUWLH�D�GLVSDUX�GX�GHUQLHU�GRFXPHQW�HQ�GDWH��(OOH�GpILQLVVDLW� OH�PRGqOH�
G¶H[pFXWLRQ�GH�GLIIpUHQWHV�HQWLWpV�G¶80/��YRLU�)LJXUH������/¶H[pFXWLRQ�G¶XQ�PRGqOH�80/�HVW�
YXH�FRPPH�XQ�HQVHPEOH�GH�FOLFKpV��6QDSVKRWV���8Q�FOLFKp�SHXW�rWUH�UDWWDFKp�j�WRXWH�HQWLWp�
GpILQLH�FRPPH�PXWDEOH��F¶HVW�j�GLUH�TXL�HVW�VXVFHSWLEOH�GH�VXELU�GHV�pYROXWLRQV�DX�FRXUV�GH�
VRQ� F\FOH� GH� YLH�� &HWWH� DVVRFLDWLRQ� HVW� IDLWH� SDU� OH� ELDLV� GH� O¶LGHQWLWp� �,GHQWLW\�� GH� O¶HQWLWp�
PXWDEOH�� /HV� HQWLWpV�PXWDEOHV� VRQW� OHV� FODVVHV�� OHV� REMHWV�� OHV� DVVRFLDWLRQV� HW� OHV� OLHQV�� /H�
FOLFKp� G¶XQH� FODVVH� HVW� XQ� HQVHPEOH� GH� YDOHXUV� GH� SURSULpWpV� VWDWLTXHV� �ILQV� GH� OLHQV� HW�
DWWULEXWV�� HW� G¶LQVWDQFHV�� /H� FOLFKp� G¶XQH� DVVRFLDWLRQ� HVW� XQ�HQVHPEOH�GH� OLHQV� LQVWDQFH�GH�
FHWWH�DVVRFLDWLRQ��/H�FOLFKp�G¶XQ�REMHW�HVW�XQ�HQVHPEOH�GH�YDOHXUV�G¶DWWULEXWV�HW�GH�OLHQV��,O�
FRPSUHQG�pJDOHPHQW�OH�OLHQ�YHUV�OH�W\SH�GRQW�LO�HVW�O¶LQVWDQFH��/H�FOLFKp�G¶XQ�OLHQ�HVW�YLGH��OD�
YLH�G¶XQ�OLHQ�VH�UpVXPH�j�VD�FUpDWLRQ�SXLV�j�VD�VXSSUHVVLRQ���/¶KLVWRLUH��+LVWRU\��G¶XQH�HQWLWp�
PXWDEOH�HVW�GRQF�XQH�VXLWH�GH�FKDQJHPHQWV�PHQDQW�G¶XQ�FOLFKp�j�O¶DXWUH��&KDQJH���(Q�SOXV�
GHV� FOLFKpV� UHOLpV� DX[� pOpPHQWV�PXWDEOHV��$6B80/�GpILQLW� OD�QRWLRQ�GH�FOLFKpV�G
H[pFXWLRQ��
&HX[�FL� VRQW�GHV�pWDWV� LQWHUPpGLDLUHV�DX� FRXUV�G
XQ� WUDLWHPHQW��8Q�FOLFKp�G
H[pFXWLRQ�SHXW�
GpSHQGUH�GH�SOXVLHXUV�FOLFKpV��/HV�FOLFKpV�G
H[pFXWLRQ�VRQW�VpSDUpV�SDU�GHV�pWDSHV�TXL�YRQW�
pYHQWXHOOHPHQW�SURYRTXHU�GHV�FKDQJHPHQWV��
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)LJXUH�����/H�PRGqOH�G
H[pFXWLRQ�GH�WRXWH�HQWLWp�PXWDEOH�G
80/�

/D� VHFRQGH� SDUWLH� �VHXOH� SDUWLH� GX� GHUQLHU� GRFXPHQW�� GpILQLW� OHV� DFWLRQV�� /D�
VSpFLILFDWLRQ� GX� FRPSRUWHPHQW� VH� IDLW� JUkFH� DX[� FRQFHSWV� GH� SURFpGXUH� HW� G
DFWLRQ�� 8QH�
SURFpGXUH�HQFDSVXOH�XQH�DFWLRQ�HW�SHXW�rWUH�XWLOLVpH�SRXU�GpILQLU�OH�FRUSV�G
XQH�PpWKRGH�RX�
OHV�WUDLWHPHQWV�j�HIIHFWXHU�j�O
HQWUpH�RX�j�OD�VRUWLH�G
XQ�pWDW��YRLU�)LJXUH������8QH�DFWLRQ�SHXW�
DXVVL�ELHQ�GpILQLU�XQH�RSpUDWLRQ�GH�PLVH�j�MRXU�VXU�O
HQYLURQQHPHQW�TXH�GHV�RSpUDWLRQV�SOXV�
FRPSOH[HV��

GroupActionAction

* 0..1+subaction * +group 0..1

Method
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+action

10..1

0..1

0..1

+body 0..1

0..1
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+exit 0..1

0..1

0..1
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+entry
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)LJXUH�����,QWpJUDWLRQ�GHV�DFWLRQV�DX�VHLQ�G
80/�

/HV� DFWLRQV�� WRXW� FRPPH� OHV� SURFpGXUHV�� YRQW� SUHQGUH� GHV� SDUDPqWUHV� HQ� HQWUpH�
�,QSXW3LQ��HW�IRXUQLU�GHV�UpVXOWDWV�HQ�VRUWLH��2XWSXW3LQ���YRLU�)LJXUH������/
RUGRQQDQFHPHQW�
HQWUH�DFWLRQV�SHXW�VH�IDLUH�VRLW�H[SOLFLWHPHQW�YLD�OH�IOX[�GH�FRQWU{OH��VRLW�LPSOLFLWHPHQW��YLD�OH�
IOX[� GH� GRQQpHV�� 'DQV� FH� GHUQLHU� FDV�� XQH� DFWLRQ� QH� SHXW� GpPDUUHU� TXH� ORUVTXH� WRXV� OHV�
SDUDPqWUHV� DWWHQGXV� HQ� HQWUpH� VRQW� GLVSRQLEOHV�� &HX[�FL� SRXYDQW� GpSHQGUH� GHV� UpVXOWDWV�
G
XQH�DXWUH�DFWLRQ��RQ�D�DLQVL�XQ�OLHQ�G
RUGRQQDQFHPHQW�LPSOLFLWH�HQWUH�OHV�GHX[�DFWLRQV��
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)LJXUH�����'pILQLWLRQ�GHV�DFWLRQV�

8QH� W\SRORJLH� GHV� DFWLRQV� D� pJDOHPHQW� pWp� SURSRVpH�� /HV� GLIIpUHQWV� W\SHV� G
DFWLRQV�
LGHQWLILpV�VRQW���

• /HV� DFWLRQV� FRPSRVpHV� TXL� YRQW� GX� VLPSOH� UHJURXSHPHQW� G
DFWLRQV� DX[�
VWUXFWXUHV�GH�FRQWU{OH�SOXV�FRPSOH[HV��ERXFOHV��FRQGLWLRQQHOOHV���

• /HV�DFWLRQV�GH�OHFWXUH�pFULWXUH��2Q�\�WURXYH�HQWUH�DXWUHV�OHV�DFWLRQV�JpUDQW�OHV�
REMHWV��FUpDWLRQ��GHVWUXFWLRQ��UHFODVVLILFDWLRQ���OHV�DWWULEXWV��OHFWXUH��pFULWXUH��HW�
OHV�OLHQV��FUpDWLRQ��GHVWUXFWLRQ��DFFqV�DX�OLHQ��DFFqV�j�O
REMHW�UHOLp���

• /HV� DFWLRQV� GH� FDOFXO� SHUPHWWDQW� G
DSSOLTXHU� GHV� IRQFWLRQV� SULPLWLYHV� VXU� GHV�
pOpPHQWV�DLQVL�TXH�GHV�DFWLRQV�SRXYDQW�SURYRTXHU�GHV�HIIHWV�GH�ERUG��

• /HV� DFWLRQV� VXU� FROOHFWLRQV� GpILQLVVDQW� GHV� PpFDQLVPHV� �ILOWUH�� LWpUDWLRQ��
UpGXFWLRQ��SRXU�O
DSSOLFDWLRQ�G
DFWLRQV�VXU�GHV�HQVHPEOHV�G
pOpPHQWV��

• /HV� DFWLRQV� G¶HQYRL� HW� GH� UpFHSWLRQ� GH�PHVVDJHV� TXL� UHFRXYUHQW� j� OD� IRLV� OHV�
DSSHOV�V\QFKURQHV�j�GHV�VRXV�SURFpGXUHV�HW�OHV�HQYRLV�GH�VLJQDX[��

• /HV�DFWLRQV�G
H[FHSWLRQ�SHUPHWWDQW�GH�OHYHU�GHV�H[FHSWLRQV�HW�GHV�LQWHUUXSWLRQV��

�����&RQFOXVLRQ�

'DQV� ELHQ� GHV� FDV�� RQ� VRXKDLWH� GpILQLU� GHV�PRGqOHV� GH�SURFHVVXV� H[pFXWDEOHV��&¶HVW�
SDUWLFXOLqUHPHQW� YUDL� ORUVTX¶RQ� HVW� GDQV� OHV� GRPDLQHV� GX�ZRUNIORZ� RX� GH� O¶($,�� 8Q�PpWD�
PRGqOH�QH�FRQVLVWDQW�TX¶HQ�XQ�HQVHPEOH�GH�FRQFHSWV�Q¶HVW�DORUV�SDV�IRUFpPHQW�VXIILVDQW��,O�
UHVWH� HQFRUH� j� GpILQLU� OD� PDQLqUH� GRQW� XQ� PRGqOH� VHUD� LQWHUSUpWp� GDQV� XQ� FRQWH[WH�
SDUWLFXOLHU��3RXU�UpSRQGUH�j�FHOD��GHV�DOJqEUHV�GH�SURFHVVXV�FRPPH�OHV�PRGqOHV�&63�HW�&&6�
RQW�pWp�GpYHORSSpHV��'DQV�OH�GRPDLQH�GHV�ODQJDJHV�GH�SURJUDPPDWLRQ��LO�H[LVWH�pJDOHPHQW�
GH�QRPEUHXVHV�SURSRVLWLRQV�GH�PpFDQLVPHV�GH�IRUPDOLVDWLRQ�GH�OD�VpPDQWLTXH�G¶H[pFXWLRQ��
3DUPL� O¶HQVHPEOH� GHV� WUDYDX[� H[LVWDQWV�� QRXV� DYRQV� VpOHFWLRQQp� OD� VpPDQWLTXH� G¶DFWLRQV�
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GpILQLH�SDU�0RVVHV��TXL�SUpVHQWH�XQ�SHQGDQW�GDQV�OH�PRQGH�80/�DYHF�$FWLRQ�6HPDQWLFV�IRU�
80/��,O�QRXV�UHVWH�GRQF�j�pWXGLHU�OD�PDQLqUH�GRQW�FHV�WUDYDX[�SHXYHQW�rWUH�UHSULV�DX�VHLQ�GH�
PpWD�PRGqOHV� GH� SURFHVVXV�� &¶HVW� FH� TXH� QRXV� IDLVRQV� GDQV� OD� WURLVLqPH� SDUWLH� GH� FH�
GRFXPHQW��



&RQFOXVLRQ�
 

 
���

 
 

&RQFOXVLRQ�

&HWWH�SUHPLqUH�SDUWLH�LQWURGXFWLYH�QRXV�D�SHUPLV�GH�SUpVHQWHU�OHV�EDVHV�VXU�OHVTXHOOHV�
V¶DSSXLHQW� QRV� WUDYDX[�� &H� SUHPLHU� WUDYDLO� GH� PLVH� HQ� FRUUHVSRQGDQFH� GX� FRQFHSW� GH�
SURFHVVXV� XWLOLVp� GDQV� GLIIpUHQWV� GRPDLQHV� HW� GLIIpUHQWV� IRUPDOLVPHV� QRXV� DPqQH� GpMj� j�
pWDEOLU�XQ�FHUWDLQ�QRPEUH�GH�FRQFOXVLRQV��7RXW�G¶DERUG�OD�PpWD�PRGpOLVDWLRQ�QRXV�D�SHUPLV�
GH�PHWWUH�HQ�SHUVSHFWLYH�XQ�FHUWDLQ�QRPEUH�GH�IRUPDOLVPHV�GH�GHVFULSWLRQ�GH�SURFHVVXV�GH�
IDoRQ� H[WUrPHPHQW� VLPSOH� HW� LQWHOOLJLEOH�� 8Q� GHV� EpQpILFHV� PDMHXUV� GH� O¶XWLOLVDWLRQ�
V\VWpPDWLTXH� GH� PpWD�PRGqOHV� D� pWp� GH� IDFLOLWHU� OD� FRPSDUDLVRQ� HW� O¶DOLJQHPHQW� GH�
IRUPDOLVPHV�DXVVL�GLIIpUHQWV�TXH�729(��('2&�RX�%30/��&HOD�QRXV�D�pJDOHPHQW�SHUPLV�GH�
FRPPXQLTXHU�DYHF�GHV�SHUVRQQHV�LVVXHV�G¶DXWUHV�FRUSRUDWLRQV��$LQVL��QRXV�DYRQV�UpDOLVp�XQ�
PpWD�PRGqOH�GpGLp�j�O¶$%&�>��@��PpWD�PRGqOH�TXL�D�SX�VHUYLU�GH�VXSSRUW�GH�GLVFXVVLRQ�DYHF�
GHV�JHVWLRQQDLUHV��&HOD�Q¶DXUDLW�SDV�pWp�IRUFpPHQW�OH�FDV�VL�FH�IRUPDOLVPH�DYDLW�pWp�H[SULPp�
HQ� .,)� RX� HQ� ;0/�� 8QH� DXWUH� FRQFOXVLRQ� LPSRUWDQWH� HVW� O¶LPSRUWDQFH� GX� FRQFHSW� GH�
SURFHVVXV� GDQV� GHV� GRPDLQHV� WUqV� YDULpV�� 6D� GpILQLWLRQ� YDULH� VHORQ� OHV� XWLOLVDWLRQV� HW� OHV�
IRUPDOLVPHV��PDLV�RQ�UHWURXYH�GH�QRPEUHX[�SRLQWV�FRPPXQV��(QILQ��XQ�PpWD�PRGqOH�HVW�OH�
SOXV�VRXYHQW�GpILQL�FRPPH�XQ�HQVHPEOH�GH�FRQFHSWV��GH�UHODWLRQV��HW�G¶DVVHUWLRQV��2Q�D�YX�
TXH�FH�Q¶pWDLW�SDV�IRUFpPHQW�VXIILVDQW�GDQV�OH�GRPDLQH�GHV�SURFHVVXV�TXL�VRQW�GHV�V\VWqPHV�
G\QDPLTXHV�GHVWLQpV�j�UHSUpVHQWHU�RX�VSpFLILHU�XQ�HQVHPEOH�G¶H[pFXWLRQV��6L�XQH�SURSRVLWLRQ�
FRPPH�OH�02)�SURSRVH�GHV�PpFDQLVPHV�SHUWLQHQWV�SRXU�OD�UHSUpVHQWDWLRQ�GH�V\VWqPHV��HOOH�
QH�SHUPHW�SDV�DXMRXUG¶KXL�GH�VSpFLILHU�OHV�UqJOHV�UpJLVVDQW�OHXU�pYROXWLRQ��
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,QWURGXFWLRQ�

'DQV�FH�FKDSLWUH�QRXV�SUpVHQWRQV�XQ�FHUWDLQ�QRPEUH�GH�UpDOLVDWLRQV�IDLWHV�DX�VHLQ�GH�
OD� VRFLpWp� 6RGLIUDQFH�� &HV� WUDYDX[� FRQFHUQHQW� OH� GpYHORSSHPHQW� RX� O
DGDSWDWLRQ� G¶RXWLOV�
GpGLpV�j� OD�GHVFULSWLRQ�HW�j� O
H[SORLWDWLRQ�GH�PRGqOHV�GH�SURFHVVXV�HW� OHXU�PLVH�HQ�°XYUH��
TXH�FH�VRLW�VXU�XQ�SURMHW�UpHO�RX�DX�WUDYHUV�G
XQ�FHUWDLQ�QRPEUH�GH�SURWRW\SHV��

1RXV�FRPPHQoRQV�GRQF�SDU�GpWDLOOHU�FH�TXH�QRXV�DYRQV�DSSHOp�OD�FKDvQH�G
LQJpQLHULH�
GX�SURFHVVXV��,O�V
DJLW��

• '
XQ�PpWD�PRGqOH� GH� SURFHVVXV� FRUUHVSRQGDQW� DX[� EHVRLQV� G
H[SUHVVLRQ� TXH�
QRXV�DYRQV�SX� LGHQWLILHU�GDQV� OHV�GRFXPHQWV�PpWKRGH�UpGLJpV�SDU� OHV�H[SHUWV�
PpWLHU�GH�6RGLIUDQFH�

• '
XQ�PRGHOHXU� JUDSKLTXH� SHUPHWWDQW� OD� GpILQLWLRQ� GH� SURFHVVXV� EDVpV� VXU� FH�
PpWD�PRGqOH�

• 'H�PpFDQLVPHV�EDVpV�VXU�6FULSWRU�*�HW�6FULSWRU�7�DILQ�GH�SRXYRLU�UpXWLOLVHU�GHV�
UpIpUHQWLHOV� GH� SURFHVVXV� H[LVWDQWV� HW� DOLPHQWHU� GHV� RXWLOV� GX� PDUFKp��
QRWDPPHQW�GHV�PRWHXUV�GH�ZRUNIORZ��

&HWWH� FKDvQH� G
LQJpQLHULH� GH� SURFHVVXV� D� pWp� PLVH� HQ� °XYUH� GDQV� OH� FDGUH� GH�
QRPEUHX[� SURMHWV� HW� D� IDLW� O¶REMHW� GH� SXEOLFDWLRQV� �>��@�� >��@��� 1RXV� pWXGLRQV� SOXV�
SDUWLFXOLqUHPHQW� VRQ� DSSOLFDWLRQ� DX� SURFHVVXV� GH� WLHUFH� PDLQWHQDQFH� DSSOLFDWLYH� GpSOR\p�
SRXU�XQ�JURXSH�G
DVVXUDQFHV��1RXV�SUpVHQWRQV�OD�GpPDUFKH�XWLOLVpH�SRXU�GpILQLU�OH�SURFHVVXV�
HQ�UHODWLRQ�DYHF�OHV�XWLOLVDWHXUV�HW�OHV�H[SHUWV�PpWLHU��DLQVL�TXH�OH�UpVXOWDW�REWHQX�HW�GpSOR\p�
VXU� O
HQYLURQQHPHQW� G
H[pFXWLRQ� GH� SURFHVVXV� )ORZ0LQG� GH� OD� VRFLpWp� $ND]L�� (QILQ�� GH�
QRPEUHX[�SURWRW\SHV�RQW�pWp�UpDOLVpV�SRXU�pSURXYHU�HW�DPpOLRUHU�FHV�GLIIpUHQWV�RXWLOV��1RXV�
WHUPLQRQV� FH� FKDSLWUH� HQ� HQ� SUpVHQWDQW� XQ� SDUWLFXOLqUHPHQW� VLJQLILFDWLI��� O
LQWpJUDWLRQ� G
XQ�
RXWLO�GH�SODQLILFDWLRQ��06�3URMHFW��SRXU�JpUHU�OHV�GpODLV�HW�OHV�DIIHFWDWLRQV�GH�UHVVRXUFHV��

�
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���/D�FKDvQH�G¶LQJpQLHULH�GH�SURFHVVXV�

�����,QWURGXFWLRQ�

/HV�DWWHQWHV�GH�OD�VRFLpWp�6RGLIUDQFH�FRQFHUQDLHQW�LQLWLDOHPHQW�HQ�SULRULWp�VHV�SURSUHV�
SURFHVVXV�PpWLHU��PLJUDWLRQ�GH�GRQQpHV��GH�SODWH�IRUPH�HW� WLHUFH�PDLQWHQDQFH�DSSOLFDWLYH��
6RGLIUDQFH�D�GpYHORSSp�XQH�IRUWH�FRPSpWHQFH�GDQV�FHV�GRPDLQHV��'H�QRPEUHX[�RXWLOV�RQW�
pWp�UpDOLVpV�SRXU�UpSRQGUH�j�GHV�EHVRLQV�SDUWLFXOLHUV�j�FHV�SURFHVVXV��SDUWLFXOLqUHPHQW�SRXU�
FH� TXL� FRQFHUQH� O
DQDO\VH� �GH� FRGH�� GH� V\VWqPH��� HW� OD� WUDQVIRUPDWLRQ�� 2Q� SHXW� FLWHU� SDU�
H[HPSOH���

• (VVRU�� XQ� RXWLO� GH� UpWUR�LQJpQLHULH�� TXL� SHUPHW� GH� FDUWRJUDSKLHU� OHV� GLIIpUHQWV�
FRPSRVDQWV� GpSOR\pV� VXU� XQ� PDLQIUDPH� �SURJUDPPHV� &RERO�� -&/�� HWF��� HW�
G
pWDEOLU�OHV�UHODWLRQV�G
LQWHUGpSHQGDQFH�

• 6HPDQWRU��TXL�SHUPHW�G
DQDO\VHU�GX�FRGH�&RERO�HW�DLQVL�G
HIIHFWXHU�GHV�pWXGHV�
G
LPSDFW�RX�GHV�DXGLWV�GH�TXDOLWp��

• 'DWD�0LJUDWRU��XQ�RXWLO�GpGLp�j�OD�PLJUDWLRQ�GH�GRQQpHV��TXL�SHUPHW�GH�PHWWUH�
HQ� UHODWLRQ� GHV� VWUXFWXUHV� GH� GRQQpHV� G
XQ� V\VWqPH� VRXUFH� DYHF� OHXUV�
FRUUHVSRQGDQWV�GDQV� OH�V\VWqPH�FLEOH��GH�GpILQLU� OHV�UqJOHV�GH�WUDQVIRUPDWLRQ��
HW�GH�JpQpUHU�OH�SURJUDPPH�GH�PLJUDWLRQ��

$X�ILO�GHV�FKDQWLHUV��6RGLIUDQFH�D�pJDOHPHQW�DFTXLV�GH�O
H[SpULHQFH�GDQV�OD�FRQGXLWH�GH�
SURMHW�� (Q� SOXV� GH� FHV� RXWLOV� TXL� LQVWUXPHQWHQW� FKDFXQH� GHV� WkFKHV� GX� SURFHVVXV�� GH�
QRPEUHX[� GRFXPHQWV� H[LVWDLHQW� VXU� OD� PDQLqUH� GH� PHQHU� FH� W\SH� GH� SURMHW�� 8Q� FHUWDLQ�
QRPEUH�G
LQIRUPDWLRQV�DYDLHQW�pWp�LGHQWLILpHV���

• OH�GpFRXSDJH�HQ�DFWLYLWpV�HW�HQ�WkFKHV��

• OD�GLVWULEXWLRQ�GX�WUDYDLO�j�UpDOLVHU�HQWUH�OHV�U{OHV��

• OHV�UqJOHV�FRQGLWLRQQDQW�O
RUGRQQDQFHPHQW�HQWUH�OHV�GLIIpUHQWHV�pWDSHV��

• OHV�GRFXPHQWV�j�SURGXLUH��j�XWLOLVHU��

• OHV�RXWLOV�SRXYDQW�DVVLVWHU�GDQV�OD�UpDOLVDWLRQ�G
XQH�WkFKH��

• HWF��

&HV� GRFXPHQWV� GpFULYDLHQW� OHV� GLIIpUHQWHV�PpWKRGHV� HQ� ODQJDJH� QDWXUHO�� ,O� Q
\� DYDLW�
GRQF�SDV�GH�SURFHVVXV�IRUPDOLVp�j�VWULFWHPHQW�SDUOHU��PDLV�XQ�HQVHPEOH�pSDUV�G
LQIRUPDWLRQV�
WH[WXHOOHV� UHODWLYHPHQW� KRPRJqQHV� GDQV� OHXU� FRQWHQX� LGHQWLILDQW� XQ� FHUWDLQ� QRPEUH� GH�
SUDWLTXHV� pSURXYpHV�� 1RWUH� SUHPLqUH� WkFKH� D� GRQF� pWp� G
pWXGLHU� FRPPHQW� FHV� GLIIpUHQWHV�
LQIRUPDWLRQV� SRXYDLHQW� rWUH� RUJDQLVpHV� DILQ� GH� SRXYRLU� rWUH� H[SORLWpHV�� 1RXV� DYRQV�
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FRPPHQFp�SDU� IDLUH� XQH�pWXGH�GH�GLIIpUHQWV� RXWLOV� GX�PDUFKp�TX
RQ�SHXW� FODVVHU�HQ�GHX[�
W\SHV���

• OHV�RXWLOV�GH�PRGpOLVDWLRQ�GH�SURFHVVXV�JpQpULTXHV��

• OHV�RXWLOV�GH�FRQFHSWLRQ�GH�ZRUNIORZ��

3DUPL�OHV�SUHPLHUV�RQ�SHXW�FLWHU�GHV�SURGXLWV�FRPPH�0(*$�3URFHVV��&H�GHUQLHU�SHUPHW�
GH� GpFULUH� WUqV� VLPSOHPHQW� GHV� PRGqOHV� GH� SURFHVVXV�� 'H� SOXV� LO� SRVVqGH� XQ� YpULWDEOH�
UpIpUHQWLHO��SHUPHWWDQW�GH�UpXWLOLVHU�GHV�LQIRUPDWLRQV�HQWUH�SOXVLHXUV�SURFHVVXV��HW�GH�UpDOLVHU�
GHV�UpIpUHQFHV�FURLVpHV��7RXWHIRLV��LO�HVW�SULQFLSDOHPHQW�GpGLp�j�OD�JpQpUDWLRQ�G
XQ�UpIpUHQWLHO�
GRFXPHQWDLUH�� ,O� QH�SUpVHQWH�GRQF�SDV� WRXMRXUV� OD� ULJXHXU� HW� OD� SUpFLVLRQ�QpFHVVDLUHV� j� OD�
PRGpOLVDWLRQ� GH� SURFHVVXV� H[pFXWDEOHV�� &
HVW� SDUWLFXOLqUHPHQW� YUDL� HQ� FH� TXL� FRQFHUQH� OHV�
UqJOHV�FRQWUDLJQDQW� OHV� WUDQVLWLRQV�HQWUH�DFWLYLWpV��&HOOHV�FL�VRQW� OD�SOXSDUW�GX�WHPSV�VDLVLHV�
GDQV�XQ�IRUPDW�WH[WXHO��DPELJX��HW�VRQW�GRQF�GLIILFLOHPHQW�H[SORLWDEOHV��

%HDXFRXS� G¶pGLWHXUV� GH� PRWHXU� GH� ZRUNIORZ� SURSRVHQW� pJDOHPHQW� OHXU� SURSUH�
PRGHOHXU� GH� SURFHVVXV�� &HX[�FL� SUpVHQWHQW� GH� QRPEUHX[� LQFRQYpQLHQWV�� 7RXW� G
DERUG�� LOV�
VRQW�VRXYHQW�GLIILFLOHV�j�PHWWUH�HQ�°XYUH�SRXU�GHV�QRQ�LQLWLpV��2U��QRXV�VRXKDLWLRQV�TX
XQ�
H[SHUW�PpWLHU�SXLVVH�IDFLOHPHQW�DGDSWHU�OH�SURFHVVXV�VWDQGDUG�SRXU�UpSRQGUH�j�GHV�EHVRLQV�
SDUWLFXOLHUV�j�XQ�VLWH��(QVXLWH�� OD�GpILQLWLRQ�GHV�SURFHVVXV�PpWLHU�GDQV� OH� IRUPDOLVPH�IRXUQL�
SDU�XQ�PRWHXU�GH�ZRUNIORZ�SRVH�GHV�SUREOqPHV�GH�SpUHQQLWp��&KDTXH�PRWHXU�GH�ZRUNIORZ�
LQWURGXLVDQW�GHV�FRQFHSWV�SDUWLFXOLHUV�� OH�SURFHVVXV�HVW�DGDSWp�j�FH� IRUPDOLVPH��8Q�FHUWDLQ�
QRPEUH�GH�SDWWHUQV�GH�ZRUNIORZ��DX�VHQV�GHV�SDWWHUQV�GH�ZRUNIORZ�GpILQLV�SDU�YDQ�GHU�$DOVW�
>��@�� VRQW� DSSOLTXpV� GH� IDoRQ� LPSOLFLWH� SRXU� FRQWRXUQHU� OHV� PDQTXHV� GH� O
RXWLO�� 6L� O
RQ�
VRXKDLWH�UpXWLOLVHU�OH�SURFHVVXV�DLQVL�GpILQL�DYHF�XQ�DXWUH�PRWHXU�GH�ZRUNIORZ��LO�IDXGUD�DORUV�
H[WUDLUH�GX�PRGqOH�FH�TXL�HVW�JpQpULTXH�HW�LQWHUSUpWHU�OHV�FRQVWUXFWLRQV�VSpFLILTXHV��,O�SHXW�
GRQF�V
DYpUHU�H[WUrPHPHQW�FRPSOLTXp�GH�SDVVHU�G
XQ�PRWHXU�GH�ZRUNIORZ�j� O
DXWUH��2U�� OD�
SOXSDUW�GHV�SURFHVVXV�pWDQW�GpSOR\pV�FKH]�OHV�FOLHQWV��LO�SHXW�VH�SUpVHQWHU�OH�FDV�R��FHOXL�FL�
GLVSRVH� GpMj� G
XQ� PRWHXU� GH� ZRUNIORZ�� 'H� SOXV�� XQ� ZRUNIORZ� V
H[pFXWH� GDQV� XQ�
HQYLURQQHPHQW� G
H[pFXWLRQ� SDUWLFXOLHU� TXL� SHXW� LQIOXHU� VXU� OH� PRGqOH�� 3RXU� GHX[� VLWHV�
GLIIpUHQWV�� OH� SURFHVVXV� PpWLHU� SHXW� rWUH� LGHQWLTXH�� PDLV� OH� ZRUNIORZ� TXL� O
H[pFXWHUD� VHUD�
GLIIpUHQW�� 3RXU� DVVXUHU� XQH� UpXWLOLVDELOLWp� PD[LPDOH� GHV� SURFHVVXV� PpWLHU�� LO� HVW� GRQF�
QpFHVVDLUH� GH� OHV� SUpVHUYHU� GHV�SDUWLFXODULWpV� GXHV� j� OD� SODWH�IRUPH�G
H[pFXWLRQ�� (QILQ�� OHV�
IRUPDOLVPHV� SURSRVpV� SDU� OHV�PRGHOHXUV� GH�ZRUNIORZ� VRQW� H[WUrPHPHQW� IHUPpV�� /
REMHFWLI�
pWDQW�GH�IRXUQLU�XQ�ZRUNIORZ�H[pFXWDEOH�� LO�HVW�UDUH�TXH�GHV�PpFDQLVPHV�G
H[WHQVLELOLWp�VRLW�
IRXUQLV��

&H�FRQVWDW�VXU� OD�GLIILFXOWp�GH� WURXYHU�XQ�RXWLO�GX�PDUFKp�UpSRQGDQW�j� O
HQVHPEOH�GH�
QRV�DWWHQWHV�HQ�WHUPH�GH�SUpFLVLRQ��G
RXYHUWXUH�HW�GH�SpUHQQLWp�HVW�j�O
RULJLQH�GH�QRV�WUDYDX[�
VXU� OD� FKDvQH�G
LQJpQLHULH� GH�SURFHVVXV��1RXV� FRPPHQoRQV�SDU� SUpVHQWHU� O
DUWLFXODWLRQ�GHV�
GLIIpUHQWV�FRPSRVDQWV�GH�FHWWH�FKDvQH��3XLV�QRXV�SUpVHQWRQV�SOXV�HQ�GpWDLO�FKDFXQ�G
HQWUH�
HX[��7RXW�G
DERUG�QRXV�GpFULYRQV�OH�PpWD�PRGqOH�TXH�QRXV�DYRQV�PLV�DX�SRLQW�j�SDUWLU�GHV�
GRFXPHQWV�PpWKRGRORJLTXHV��,O�FRQVWLWXH�OD�FRORQQH�YHUWpEUDOH�GH�QRWUH�VROXWLRQ��3XLV��QRXV�
GRQQRQV�XQ�DSHUoX�GH�O
RXWLO�GH�GpILQLWLRQ�GH�SURFHVVXV��(QILQ��QRXV�WHUPLQRQV�HQ�SUpVHQWDQW�
OHV� PpFDQLVPHV� G
RXYHUWXUH�� SHUPHWWDQW� G
H[SORLWHU� OHV� PRGqOHV� DLQVL� VSpFLILpV�� (Q�
FRQFOXVLRQ��QRXV�HVTXLVVRQV�TXHOTXHV�GLUHFWLRQV�SRXU�GHV�WUDYDX[�IXWXUV��
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�����/HV�FRPSRVDQWV�GH�OD�FKDvQH�

/D� FKDvQH� G
LQJpQLHULH� UHFRXYUH� XQ� FHUWDLQ� QRPEUH� GH� FRPSRVDQWV� SHUPHWWDQW� GH�
GpILQLU� GHV� SURFHVVXV�� GH� OHV� WUDQVIRUPHU� SRXU� DOLPHQWHU� GHV� RXWLOV� GX� PDUFKp� �DXWUHV�
PRGHOHXUV��RXWLOV�GH�SODQLILFDWLRQ��PRWHXUV�GH�ZRUNIORZ��HWF����RX�DX�FRQWUDLUH�GH�UpFXSpUHU�
GHV�PRGqOHV�SUp�H[LVWDQWV��7RXWH� OD�VROXWLRQ�TXH�QRXV�DYRQV�GpYHORSSpH�V
RUJDQLVH�DXWRXU�
G
XQ� PpWD�PRGqOH� GH� SURFHVVXV�� &H� PpWD�PRGqOH�� 300� �3URFHVV� 0HWD�0RGHO��� D� pWp�
GpYHORSSp� j� SDUWLU� GHV� FRQFHSWV� TXH� QRXV� DYRQV� SX� H[WUDLUH� GHV� GLIIpUHQWV� GRFXPHQWV�
PpWKRGRORJLTXHV� GLVSRQLEOHV� FKH]� 6RGLIUDQFH�� 1RXV� QRXV� VRPPHV� pJDOHPHQW� LQVSLUpV� GH�
WUDYDX[� SRUWDQW� VXU� OD� UHSUpVHQWDWLRQ� GHV� SURFHVVXV� �3,)�� $5,6�� :3'/�� HWF���� &H� PpWD�
PRGqOH�� DVVRFLp� DX� IRUPDW� ;0/�V1HWV�� FRQVWLWXH� GRQF� OH� EXV� G
LQWHURSpUDELOLWp� HQWUH� OHV�
GLIIpUHQWV� FRPSRVDQWV� GH� OD� FKDvQH� �)LJXUH������ /H�PRGHOHXU� JUDSKLTXH�HW�6FULSWRU�*� VRQW�
GLUHFWHPHQW�EDVpV�VXU�FH�PpWD�PRGqOH��6FULSWRU�7�LQWqJUH�300�SDUPL�O
HQVHPEOH�GHV�PpWD�
PRGqOHV�GLVSRQLEOHV�GDQV�VRQ�UpIpUHQWLHO��&H�GHUQLHU�SHXW�DLQVL�rWUH�OH�IRUPDOLVPH�VRXUFH�RX�
FLEOH�G¶XQH�WUDQVIRUPDWLRQ��

 

300��;0/�V1HWV�

0RGHOHXU�

6FULSWRU�*�6FULSWRU�7�

5HSULVH�HW�
WUDQVIRUPDWLRQ�
GH�PRGqOHV�

'pILQLWLRQ��
DGDSWDWLRQ�GHV�

PRGqOHV�

*pQpUDWLRQ�GH�
ILFKLHUV�IRUPDW�

WH[WH�

�

)LJXUH�����/H�EXV�G
LQWHURSpUDELOLWp�DX�FRHXU�GH�OD�VROXWLRQ�SURSULpWDLUH�GH�
6RGLIUDQFH�

/D�FKDvQH�G
LQJpQLHULH�GH�SURFHVVXV�HVW�GRQF�FRQVWLWXpH�GH�WURLV�FRPSRVDQWV��FKDFXQ�
D\DQW� XQ� U{OH� VSpFLILTXH�� /H� PRGHOHXU� SHUPHW� GH� GpILQLU� GHV� PRGqOHV� GH� SURFHVVXV�� &HV�
PRGqOHV�YRQW�HQVXLWH�SRXYRLU�rWUH�XWLOLVpV�SDU�6FULSWRU�*�SRXU�JpQpUHU�GHV�ILFKLHUV�WH[WXHOV��
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$X�FRXUV�GH�QRV�GLIIpUHQWV� WUDYDX[�QRXV�DYRQV�XWLOLVp�6FULSWRU�*�SRXU�SURGXLUH�GHV� ILFKLHUV�
G
DOLPHQWDWLRQ�SRXU�GHV�PRWHXUV�GH�ZRUNIORZ��TXH�FH�VRLW�OHV�IRUPXODLUHV�VHUYDQW�G
LQWHUIDFH�
DX[� XWLOLVDWHXUV�� OH�PRGqOH� GX�ZRUNIORZ� RX� HQFRUH� GH� OD� GRFXPHQWDWLRQ� DX� IRUPDW�+70/��
6FULSWRU�7�SRXUUD�pJDOHPHQW�OHV�XWLOLVHU�SRXU�JpQpUHU�G
DXWUHV�PRGqOHV��1RXV�QRXV�VRPPHV�
VHUYLV� GH� FH� GHUQLHU� SRXU� DOLPHQWHU� 06�3URMHFW� j� SDUWLU� GH� PRGqOHV� GpILQLV� JUkFH� DX�
PRGHOHXU�� (QILQ�� 6FULSWRU�7� SHUPHW� pJDOHPHQW� OD� UHSULVH� GH� PRGqOH�� 1RXV� DYRQV� SX�
H[SpULPHQWHU� FHWWH� IRQFWLRQQDOLWp� HQ� UpFXSpUDQW� GHV� PRGqOHV� GH� SURFHVVXV� GHSXLV� 0(*$�
3URFHVV�RX�06�3URMHFW��&HV�PRGqOHV�DLQVL� UpFXSpUpV�SHXYHQW�DORUV�rWUH�UHWUDYDLOOpV�GDQV� OH�
PRGHOHXU��RQ�YD�SDU�H[HPSOH�SUpFLVHU�OHV�UqJOHV�GH�WUDQVLWLRQV�RX�OHV�U{OHV�UHVSRQVDEOHV�GH�
OD�UpDOLVDWLRQ�GH�FKDFXQH�GHV�WkFKHV���SXLV�rWUH�DFKHPLQpV�YHUV�6FULSWRU�*�SRXU�SURGXLUH�XQ�
ZRUNIORZ�H[pFXWDEOH��

�����/H�PpWD�PRGqOH�

�������/
RUJDQLVDWLRQ�GX�PpWD�PRGqOH�

&H�PpWD�PRGqOH�D�pWp�LQLWLDOHPHQW�GpYHORSSp�SRXU�OHV�EHVRLQV�G
H[SUHVVLRQ�VSpFLILTXHV�
DX[�PpWLHUV�GH�6RGLIUDQFH��,O�D�SULQFLSDOHPHQW�pWp�FRQVWUXLW�j�SDUWLU�GX�YRFDEXODLUH�XWLOLVp�SDU�
OHV� H[SHUWV� PpWLHU�� WRXW� HQ� V
LQVSLUDQW� GH� QRPEUHX[� WUDYDX[� PHQpV� WDQW� GDQV� OH� PLOLHX�
XQLYHUVLWDLUH� �3,)�� TXH�GDQV� O
LQGXVWULH� �$5,6���&H�PpWD�PRGqOH� D� pWp�GpILQL� HQ�XWLOLVDQW� OH�
IRUPDOLVPH�GHV�UpVHDX[�VpPDQWLTXHV��V1HWV���7RXWHIRLV� LO�Q
\�D�DXFXQ�REVWDFOH�j�O
H[SULPHU�
HQ� XWLOLVDQW� OH� IRUPDOLVPH� 02)�� &
HVW� G
DLOOHXUV� FHWWH� UHSUpVHQWDWLRQ� TXL� HVW� XWLOLVpH�� 1RXV�
SUpVHQWRQV�LFL�XQH�YHUVLRQ�VLPSOLILpH�GH�FH�PpWD�PRGqOH��FHUWDLQV�DVSHFWV�D\DQW�pWp�RFFXOWpV�
DILQ�G
DOOpJHU�OH�SURSRV�GH�FRQVLGpUDWLRQV�VHFRQGDLUHV���

$X� SOXV� EDV� QLYHDX� XQ� SURFHVVXV� Q
HVW� TX
XQ� HQVHPEOH� GH� WkFKHV� RUGRQQpHV� HQ�
IRQFWLRQ�GH�UqJOHV�LQGLTXDQW�GHV�GpSHQGDQFHV�RX�GHV�V\QFKURQLVDWLRQV��0DLV�F
HVW�DXVVL�ELHQ�
SOXV� TXH� FHOD�� F
HVW� XQ� YHFWHXU� G
LQWpJUDWLRQ� HQWUH� OHV� GLIIpUHQWHV� GLPHQVLRQV� G
XQH�
HQWUHSULVH��(Q�HIIHW�OHV�WkFKHV�GX�SURFHVVXV�YRQW�rWUH�UpDOLVpHV�SDU�GHV�SHUVRQQHV�SK\VLTXHV�
RX�SDU�GHV�pTXLSHV��GHV�RXWLOV�YRQW�rWUH�XWLOLVpV�SRXU�DVVLVWHU� O¶H[pFXWLRQ�GX�WUDYDLO��HW�GHV�
SURGXLWV��LQWHUPpGLDLUHV�RX�ILQDX[��YRLU�)LJXUH������YRQW�rWUH�FRQVXOWpV��PRGLILpV�RX�FUppV��

 

Organisation 

Produits 

Outils Processus 
�

)LJXUH�����,QWpJUDWLRQ�GHV�FRPSRVDQWHV�G
XQH�HQWUHSULVH�SDU�OHV�SURFHVVXV�
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3RXU� UHVSHFWHU� FHWWH� GpFRPSRVLWLRQ� HQ� TXDWUH� GLPHQVLRQV� �RUJDQLVDWLRQ�� RXWLOV��
SURGXLWV�� SURFHVVXV��� QRXV� DYRQV� GpFRXSp� QRWUH� PpWD�PRGqOH� HQ� XQ� FHUWDLQ� QRPEUH� GH�
SDTXHWDJHV� �YRLU� )LJXUH� ����� 3005RRW'HILQLWLRQ� HVW� OH� SDTXHWDJH� GH� SOXV� KDXW� QLYHDX�� LO�
FRQWLHQW� OHV�HQWLWpV�GH�EDVHV�GX�PpWD�PRGqOH��WHOOH�300(QWLW\�GRQW�YRQW�KpULWHU�WRXWHV� OHV�
HQWLWpV�GX�PpWD�PRGqOH�HW�TXL�GpILQLW�TXH�WRXWH�HQWLWp�D�XQ�QRP�HW�XQH�GRFXPHQWDWLRQ���$X�
QLYHDX� GLUHFWHPHQW� LQIpULHXU� RQ� WURXYH� FLQT� SDTXHWDJHV�� 3003URGXFWV'HILQLWLRQ��
3007RROV'HILQLWLRQ�� 3002UJDQLVDWLRQ'HILQLWLRQ� HW� 3003URFHVV'HILQLWLRQ� TXL� GpILQLVVHQW�
FKDFXQ� XQH� GHV� FRPSRVDQWHV� GH� O
HQWUHSULVH� �UHVSHFWLYHPHQW� OHV� SURGXLWV�� OHV� RXWLOV��
O
RUJDQLVDWLRQ�HW�OHV�SURFHVVXV���/H�FLQTXLqPH�SDTXHWDJH��300([WHQVLRQV'HILQLWLRQ��LQWURGXLW�
OHV� PpFDQLVPHV� G
H[WHQVLRQ� SHUPHWWDQW� GH� FUpHU� YLUWXHOOHPHQW� GH� QRXYHOOHV� PpWD�HQWLWpV��
(QILQ�� DX� SOXV� EDV� QLYHDX�� 300,QWHJUDWHG3URFHVV'HILQLWLRQ� PHW� HQ� UHODWLRQ� WRXV� FHV�
SDTXHWDJHV��

PMMRootDefinition

PMMToolDefinition PMMOrganization
Definition

PMMProcessDefinition PMMProductDefinition

PMMIntegration
Definition

PMMExtension
Definition

�

)LJXUH�����2UJDQLVDWLRQ�GX�PpWD�PRGqOH�300�

�������/HV�PpFDQLVPHV�GH�PRGXODULWp�

'DQV�QRWUH�PpWD�PRGqOH�QRXV�DYRQV�GHX[�HQWLWpV�SHUPHWWDQW�G¶RUJDQLVHU�OHV�PRGqOHV�
GH�IDoRQ�PRGXODLUH���OHV�SDTXHWDJHV��3003DFNDJH��HW�OHV�SURFHVVXV��3003URFHVV3DFNDJH���
OH�SURFHVVXV�pWDQW�XQ�VRXV�W\SH�GX�SDTXHWDJH��)LJXUH������

PMMEntity

name
documentation

PMMPackage

0..n

0..n

+extends
0..n

+extended

0..n

0..n

0..1

+contains

0..n

+container 0..1

PMMGraph

PMMProcessGraphPMMProcessPackage
+graph

1 0..11 0..1
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)LJXUH�����3DTXHWDJHV�HW�SURFHVVXV�GDQV�OH�PpWD�PRGqOH�300�

/HV� SDTXHWDJHV� GpILQLVVHQW� GHV� FRQWHQHXUV� GDQV� OHVTXHOV� RQ� YD� SRXYRLU� VWRFNHU� GHV�
HQWLWpV� VWDWLTXHV� �� GHV�SURGXLWV��GHV�GRQQpHV��GHV� U{OHV��GHV�JURXSHV��GHV�RXWLOV�� HWF��&HV�
HQWLWpV� SRXUURQW� DORUV� rWUH� UpXWLOLVpHV� GDQV� OHV� SDTXHWDJHV� HW� OHV� SURFHVVXV� pWHQGDQW� OH�
SDTXHWDJH�FRQWHQHXU���

8Q�SURFHVVXV�HVW�XQ�VRXV�W\SH�GH�SDTXHWDJH��F¶HVW�GRQF�pJDOHPHQW�XQ�FRQWHQHXU��'H�
SOXV�� LO� GpILQLW� XQ� JUDSKH� G
DFWLYLWpV� �3003URFHVV*UDSK�� XQ� JUDSKH� pWDQW� XQ� HQVHPEOH�
G
pWDSHV�HW�GH�WUDQVLWLRQV��YRLU�)LJXUH������7RXW�FRPPH�XQ�SDTXHWDJH��XQ�SURFHVVXV�SHUPHW�
GH�VWRFNHU�GHV�HQWLWpV�VWDWLTXHV��0DLV��HQ�SOXV�GH�FHV�HQWLWpV�� LO�FRQWLHQW�XQ�HQFKDvQHPHQW�
G
pWDSHV�GpILQLVVDQW�OHV�WkFKHV�j�UpDOLVHU��

8QH� DXWUH� GLIIpUHQFH� HQWUH� SURFHVVXV� HW� SDTXHWDJH� WLHQW� DX� IDLW� TX
XQ� SURFHVVXV� QH�
SHXW�rWUH�pWHQGX��QL�SDU�XQ�SDTXHWDJH��QL�SDU�XQ�DXWUH�SURFHVVXV��&HWWH�FRQWUDLQWH�SHXW�rWUH�
H[SULPpH�HQ�2&/�GH�OD�IDoRQ�VXLYDQWH���

 context PMMProcessPackage inv: 
 self.extended->isEmpty(); 

 

�������'pILQLWLRQ�G
XQ�SURFHVVXV�

/H�JUDSKH��300*UDSK��HVW�O
HQWLWp�TXL�GpILQLW�OH�GpFRXSDJH�G
XQ�SURFHVVXV��GDQV�OH�FDV�
G
XQ� 3003URFHVV*UDSK�� HQ� pWDSHV� �3006WHS��� FHV� pWDSHV� pWDQW� RUGRQQDQFpHV� SDU� GHV�
WUDQVLWLRQV� �3007UDQVLWLRQ�� �YRLU� )LJXUH� ����� &HV� pWDSHV� SHXYHQW� rWUH� GHV� SVHXGR�pWDSHV�
�3003VHXGR6WHS��� FRUUHVSRQGDQW� j� GHV� pWDSHV� XWLOLWDLUHV� WHOOHV� TXH� OH� SRLQW� GH� GpSDUW�
�300%HJLQ6WHS��� ,QLWLDOHPHQW��QRXV�Q
DYRQV�SDV�GpILQL�GH�SRLQW�GH� ILQ�GDQV�XQ�JUDSKH�FDU�
QRXV� FRQVLGpURQV� TXH� O¶H[pFXWLRQ� G¶XQ� JUDSKH� HVW� WHUPLQpH� TXDQG� WRXWHV� OHV� pWDSHV� HW�
WUDQVLWLRQV�IRUPDQW�OH�JUDSKH�VRQW�LQDFWLYHV��/HV�pWDSHV�SHXYHQW�rWUH�pJDOHPHQW�GHV�pWDSHV�
G
DFWLRQ� �300$FWLRQ6WHS��� TXL� VRQW� VRLW� GHV� DFWLYLWpV� �300$FWLYLW\��� VRLW� GHV� WkFKHV�
�3007DVN���
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PMMPseudoStep

PMMActionStep

PMMAutomatedTask

PMMBeginStep

PMMConstraint
(from PMMRootDefinition)

PMMGraph

PMMTransition

0..1

0..n

1

PMMStep

0..n

0..n

0..n1..n

1..n 0..n

PMMTaskPMMProcessData

0..n

0..n

PMMManualTask PMMRole0..1
0..n

PMMActivity PMMActivityGraph0..1

1

+steps 0..n

+superGraph

0..n

+transitions0..n

+superGraph

1

+outgoing+from
0..n1..n

+to
1..n

+incoming
0..n

+condition 0..1

+uses
0..n

+updates
0..n

+performer
0..1+performs

0..n

+subGraph

0..1+activity

1

�

)LJXUH�����'pILQLWLRQ�G
XQ�SURFHVVXV�GDQV�OH�PpWD�PRGqOH�6RGLIUDQFH�

8QH�DFWLYLWp�GpILQLW�HQ�IDLW�XQ�VRXV�JUDSKH��300$FWLYLW\*UDSK���&
HVW�GRQF�XQH�SDUWLH�
FRPSOH[H�GX�SURFHVVXV�� /D� WkFKH�HVW� O
pOpPHQW� DWRPLTXH�GX�SURFHVVXV��(OOH�PHW�j� MRXU�HW�
XWLOLVH� GHV� GRQQpHV� �3003URFHVV'DWD��� (OOH� SHXW� rWUH� PDQXHOOH� �3000DQXDO7DVN�� VL� HOOH�
GHPDQGH� O
LQWHUYHQWLRQ�G
XQ�DJHQW�KXPDLQ��TXHOOH�TXH�VRLW� O¶DPSOHXU�GH�FHWWH� LQWHUYHQWLRQ��
RX�DXWRPDWLTXH��300$XWRPDWHG7DVN��VL�HOOH�HVW�FRPSOqWHPHQW�DXWRPDWLVpH��/H� ODQFHPHQW�
G
XQH� WUDQVDFWLRQ� EDWFK� SDU� XQ� DJHQW� KXPDLQ� HVW� XQH� WkFKH� PDQXHOOH�� (OOH� QH� VHUD�
DXWRPDWLVpH� TX
j� SDUWLU� GX� PRPHQW� RX� FH� ODQFHPHQW� SRXUUD� rWUH� UpDOLVp� VDQV� DXFXQH�
LQWHUYHQWLRQ� KXPDLQH� �VRLW� SDU� XQ�PRWHXU� GH�ZRUNIORZ�� VRLW� SDU� OH� V\VWqPH�G
H[SORLWDWLRQ��
HWF��� /D� WkFKH� PDQXHOOH� Q
HVW� SDV� GLUHFWHPHQW� UHOLpH� DYHF� OD� SHUVRQQH� RX� OH� JURXSH� GH�
SHUVRQQHV�FKDUJpHV�GH�VD�UpDOLVDWLRQ��2Q�SDVVH�SDU�O
LQWHUPpGLDLUH�G
XQ�U{OH��3005ROH���/D�
QRWLRQ�GH�U{OH�HVW�FRQWH[WXHOOH�DX�SURFHVVXV��$LQVL�GDQV�XQ�SURFHVVXV�GH�YDOLGDWLRQ��RQ�DXUD�
VRXYHQW�XQH�QpJRFLDWLRQ�HQWUH�GHX[�U{OHV��FHOXL�TXL�VRXPHW�XQH�UHTXrWH�HW�FHOXL�TXL�YDOLGH��
&H�SURFHVVXV�SHXW�GHYHQLU�XQ�SDWWHUQ�TX
RQ�SRXUUD� LPSOpPHQWHU�GDQV�GLIIpUHQWV�FRQWH[WHV��
6HORQ� OH� FRQWH[WH� OHV� GHX[� U{OHV� SHXYHQW� rWUH� DIIHFWpV� j� GHV� VWUXFWXUHV� RUJDQLVDWLRQQHOOHV�
GLIIpUHQWHV�� (QILQ� OD� WUDQVLWLRQ� �3007UDQVLWLRQ�� GpILQLW� OD� UqJOH� GH� SDVVDJH� G
XQH� pWDSH� j�
O
DXWUH� �RX�G
XQ�JURXSH�G
pWDSHV�YHUV�XQ�DXWUH���4XDQG� WRXWHV� OHV�pWDSHV�DQWpULHXUHV� VRQW�
WHUPLQpHV�� OD�FRQWUDLQWH�GH�SDVVDJH��300&RQVWUDLQW��HVW�H[DPLQpH��6L�HOOH�HVW�DYpUpH�DORUV�
OHV�pWDSHV�XOWpULHXUHV�SHXYHQW�rWUH�H[pFXWpHV��6LQRQ�FHWWH�EUDQFKH�GX�SURFHVVXV�HVW�FRXSpH��
/HV�FRQWUDLQWHV�GH�SDVVDJH�SRUWHQW�VXU�OHV�GRQQpHV�GX�SURFHVVXV��

�������,QWpJUDWLRQ�G
XQ�SURFHVVXV�

8QH� IRLV� TX
RQ� D� GpILQL� OH� SURFHVVXV� HW� XQ� HQYLURQQHPHQW� G
H[pFXWLRQ� �RUJDQLVDWLRQ��
SURGXLWV�� RXWLOV��� LO� UHVWH� j� OHV�PHWWUH� HQ� UHODWLRQ�� &
HVW� FH� TXL� HVW� IDLW� GDQV� OH� SDTXHWDJH�
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300,QWHJUDWHG3URFHVV'HILQLWLRQ� TXL� pWDEOLW� OHV� OLHQV� H[LVWDQW� HQWUH� XQ� SURFHVVXV� HW� OHV�
FRPSRVDQWHV�VWDWLTXHV�FRQVWLWXDQW�O
HQYLURQQHPHQW��YRLU�)LJXUH������

PMMGroup
(from PMMOrganizationDefinition)

PMMPerson
(from PMMOrganizationDefinition)

PMMRole
(from PMMProcessDefini tion)

PMMOrganizationalEntity
(from PMMOrganizationDefinition)

0..1

0..n

PMMTool
(from PMMToolDefinition)

PMMTask
(from PMMProcessDefini tion)

0..n

0..n

PMMProduct
(from PMMProductDefinition)

0..n
0..n

0..n
0..n

PMMDocument
(from PMMProductDefinition)

+invokes
0..n +isInvokedBy

0..n
+input

+isUsedBy 0..n
0..n

+output
0..n+isModifiedBy

0..n

+isAssignedTo 0..1

+plays 0..n

�

)LJXUH�����,QWpJUDWLRQ�G
XQ�SURFHVVXV�GDQV�OH�PpWD�PRGqOH�6RGLIUDQFH�

$LQVL�OD�UpDOLVDWLRQ�G¶XQH�WkFKH�SHXW�QpFHVVLWHU�G¶DYRLU�DFFqV�GHV�SURGXLWV��3003URGXFW��
GpILQL� GDQV� OH� SDTXHWDJH� 3003URGXFWV'HILQLWLRQ��� (OOH� SHXW� pJDOHPHQW� HQ� FUpHU� RX� HQ�
PRGLILHU��3RXU�PHQHU�j�ELHQ�XQH� WkFKH�� LO�HVW�SRVVLEOH�G
XWLOLVHU�GHV�RXWLOV� �3007RRO�GpILQL�
GDQV� 3007RROV'HILQLWLRQ��� (QILQ�� XQ� U{OH� HVW� OLp� j� XQH� HQWLWp� RUJDQLVDWLRQQHOOH�
�3002UJDQLVDWLRQDO(QWLW\� GpILQL� GDQV� 3002UJDQLVDWLRQ'HILQLWLRQ��� &HWWH� HQWLWp�
RUJDQLVDWLRQQHOOH�SHXW�DXVVL�ELHQ�rWUH�XQH�SHUVRQQH�TX
XQ�JURXSH�GH�SHUVRQQHV��8Q�JURXSH�
SHXW�rWUH�XQH�pTXLSH��XQ�JURXSH�GH�SHUVRQQHV�WUDYDLOODQW�VXU�XQ�PrPH�SURMHW���XQ�JURXSH�
GH�FRPSpWHQFHV��OHV�SHUVRQQHV�VDFKDQW�SURJUDPPHU�HQ�-DYD���XQ�JURXSH�KLpUDUFKLTXH��OHV�
FKHIV�GH�SURMHW���HWF���

�������0pFDQLVPHV�G
H[WHQVLRQ�

(Q� SOXV� GHV� HQWLWpV� GpGLpHV� j� OD� PRGpOLVDWLRQ� GH� SURFHVVXV� QRXV� DYRQV� GpILQL� GHV�
PpFDQLVPHV�G
H[WHQVLRQ��&HV�PpFDQLVPHV�VRQW�DX�QRPEUH�GH�WURLV��

• /HV�WDJJHG�YDOXHV��3007DJJHG9DOXH��

• /HV�HQWLWpV�LQGpILQLHV��3008QGHILQHG(QWLW\��

• /HV�DVVRFLDWLRQV�LQGpILQLHV��3008QGHILQHG$VVRFLDWLRQ��
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PMMUndefinedEntity

PMMUndefinedAssociation

PMMUndefinedAssociationEnd

2..n
1PMMTaggedValue

PMMEntity
(from PMMRootDefini tion) 1

0..n

1

0..n

+entity

1

+taggedValues 0..n +ends

+association

2..n
1

+entity

+undefinedEnds

1

0..n

�

)LJXUH�����0pFDQLVPHV�G
H[WHQVLRQ�GDQV�OH�PpWD�PRGqOH�6RGLIUDQFH�

/H� PpFDQLVPH� GHV� WDJJHG� YDOXHV� HVW� VLPLODLUH� j� FHOXL� TXL� HVW� GpILQL� GDQV� 80/�� /HV�
WDJJHG�YDOXHV�SHUPHWWHQW�VLPSOHPHQW�G
pWHQGUH�XQH�PpWD�HQWLWp�DX�QLYHDX�GX�PRGqOH�HQ�OXL�
UDMRXWDQW� XQ� QRXYHO� DWWULEXW�� $LQVL�� O¶DMRXW� G¶XQH� WDJJHG� YDOXH� ©�DYHUDJH7LPH�ª� VXU� XQH�
DFWLYLWp�UHYLHQGUDLW�j�HQULFKLU�OH�PpWD�PRGqOH�DYHF�XQ�QRXYHDX�FRQFHSW�KpULWDQW�GH�O¶DFWLYLWp�
HW�GpILQLVVDQW�XQ�WHPSV�PR\HQ�GH�UpDOLVDWLRQ��

/HV�HQWLWpV�LQGpILQLHV�HW�OHV�UHODWLRQV�LQGpILQLHV�SHUPHWWHQW�G
DMRXWHU�YLUWXHOOHPHQW�XQH�
QRXYHOOH� HQWLWp� DX� PpWD�PRGqOH�� (OOHV� RQW� GHX[� DWWULEXWV���PHWD7\SH�� OH� W\SH� YLUWXHO� GH�
O¶HQWLWp��HW�PHWD3DFNDJH��OH�SDTXHWDJH�FRQWHQDQW�FH�W\SH��$LQVL�GpFODUHU�XQH�HQWLWp�LQGpILQLH�
TXL�D�SRXU�PHWD7\SH�©�0\7\SH�ª�HW�SRXU�PHWD3DFNDJH�©�0\3DFNDJH�ª�UHYLHQW�j�PRGLILHU�OH�
PpWD�PRGqOH� HQ� UDMRXWDQW� XQ� QRXYHDX� SDTXHWDJH� DSSHOp� ©�0\3DFNDJH�ª� TXL� pWHQG�
3005RRW'HILQLWLRQ�HW�TXL�FRQWLHQW�O
HQWLWp�©�0\7\SH�ª��TXL�VSpFLDOLVH�300(QWLW\��&H�QRXYHDX�
SDTXHWDJH� ©�0\3DFNDJH�ª� HVW� DMRXWp� GDQV� OD� OLVWH� GHV� SDTXHWDJHV� pWHQGXV� SDU�
300,QWHJUDWHG3URFHVV'HILQLWLRQ�� /H�PpFDQLVPH�HVW�SUDWLTXHPHQW� VLPLODLUH�SRXU� OD�FUpDWLRQ�
G
XQH� UHODWLRQ� LQGpILQLH�� PLV� j� SDUW� OH� IDLW� TXH� FHWWH� QRXYHOOH� DVVRFLDWLRQ� VSpFLDOLVH�
300$VVRFLDWLRQ�HW�TXH�OH�SDTXHWDJH�GDQV�OHTXHO�HOOH�HVW�VHQVpH�rWUH�GpILQLH�GRLW�pWHQGUH�OHV�
SDTXHWDJHV�FRQWHQDQW�OHV�HQWLWpV�OLpHV�SDU�FHWWH�QRXYHOOH�DVVRFLDWLRQ���

/HV� QRXYHOOHV� PpWD�HQWLWpV� DLQVL� GpILQLHV� Q
RQW� SDV� G
H[LVWHQFH� UpHOOH� DX� UHJDUG� GX�
PpWD�PRGqOH�HW�QH�SHXYHQW�GRQF�rWUH�VXMHWWHV�j�GHV�FRQWUDLQWHV�GH�FRKpUHQFH��(OOHV�Q
RQW�GH�
VLJQLILFDWLRQ� TXH�SRXU� XQ�XWLOLVDWHXU� H[WHUQH�HW� DYHUWL� �FHW� XWLOLVDWHXU� SRXYDQW� SDU� H[HPSOH�
rWUH�XQ�RXWLO�GH�JpQpUDWLRQ�TXL�LQFRUSRUH�GDQV�VHV�UqJOHV�OD�JHVWLRQ�GHV�HQWLWpV�LQGpILQLHV�GH�
PHWD7\SH�©�0\7\SH�ª���(OOHV�VRQW�SDUWLFXOLqUHPHQW�XWLOLVpHV�SRXU�HQULFKLU�OH�PRGqOH�VHORQ�OD�
FLEOH� GH� JpQpUDWLRQ� VpOHFWLRQQpH�� (Q� HIIHW�� FH�PpWD�PRGqOH� Q
LQWpJUDQW� SDV� OHV� VSpFLILFLWpV�
SRXYDQW� H[LVWHU� GDQV� WHO� RX� WHO�PRWHXU� GH�ZRUNIORZ� GX�PDUFKp�� LO� HVW� VRXYHQW� QpFHVVDLUH�
GµXWLOLVHU�FHV�PpFDQLVPHV�DILQ�G
HQULFKLU�XQ�PRGqOH�SRXU�TX
LO�SXLVVH�SUHQGUH�HQ�FRPSWH�GHV�
LQIRUPDWLRQV�PDQTXDQWHV��

�����/H�PRGHOHXU�JUDSKLTXH�
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1RWUH� REMHFWLI� HQ� GpILQLVVDQW� XQ� PpWD�PRGqOH� pWDLW� GH� IRXUQLU� XQ� IRUPDOLVPH�
SHUPHWWDQW� DX[� H[SHUWV�PpWLHU� GH� 6RGLIUDQFH� G
H[SOLFLWHU� GHV� SURFHVVXV�� 3RXU� IDFLOLWHU� OHXU�
GHVFULSWLRQ��DLQVL�TXH�OHXU�FRPPXQLFDWLRQ�DX�VHLQ�GH�O
HQWUHSULVH��QRXV�DYRQV�UpDOLVp�XQ�RXWLO�
GH�PRGpOLVDWLRQ�JUDSKLTXH�>��@��,O�D�pWp�FRPSOqWHPHQW�GpYHORSSp�HQ�-DYD��$X�F°XU�GH�FHWWH�
DSSOLFDWLRQ�RQ�WURXYH�OD�V0DFKLQH��F
HVW�j�GLUH�XQH�LPSOpPHQWDWLRQ�GX�PRWHXU�V1HWV��$LQVL��OH�
PRGHOHXU� HVW� EDVp� VXU� XQ� PpWD�PpWD�PRGqOH�� FH� TXL� OXL� DVVXUH� XQH� JUDQGH� IOH[LELOLWp��
/
LQWURGXFWLRQ�GH�QRXYHDX[�FRQFHSWV�QH�QpFHVVLWH�SDV�XQ�HIIRUW�GH�FRGDJH� WURS� LPSRUWDQW��
'H�SOXV��RQ�SURILWH�DLQVL�GHV�PpFDQLVPHV�VWDQGDUGV�GHV�V1HWV�� WHOV�TXH� O
LPSRUW�H[SRUW�DX�
IRUPDW� ;0/�V1HWV�� 3RXU� IDFLOLWHU� OD� PDQLSXODWLRQ� GHV� PRGqOHV�� FHWWH� FRXFKH� V1HWV� D� pWp�
PDVTXpH� SDU� XQH� FRXFKH� GpILQLVVDQW� OHV� FRQFHSWV� GpILQLV� GDQV� OH� PpWD�PRGqOH�� 'H� FHWWH�
IDoRQ�RQ�QH�PDQLSXOH�SDV�GHV�1RGHV�HW�GHV�/LQNV��PDLV�GHV�7DVNV��GHV�7UDQVLWLRQV�HW�GHV�
5ROHV�� &HWWH� FRXFKH� QH� UHVWUHLQW� SDV� OD� IOH[LELOLWp� GX� IRUPDOLVPH� FDU� HOOH� HVW� HQWLqUHPHQW�
JpQpUpH� j� SDUWLU� GX� PpWD�PRGqOH�� $X�GHVVXV� GH� FHWWH� FRXFKH� LQWHUPpGLDLUH� VH� SODFH� OD�
FRXFKH�JUDSKLTXH��8QH�HQWLWp�JUDSKLTXH�HQFDSVXOH�XQH�HQWLWp�GX�PpWD�PRGqOH��&HWWH�FRXFKH�
JUDSKLTXH�D�pWp�GpYHORSSpH�j�SDUWLU�GH�OD�ELEOLRWKqTXH�JUDSKLTXH�M.LW�*2��GLVWULEXpH�SDU�OD�
VRFLpWp�,QVWDQWLDWLRQ��KWWS���ZZZ�LQVWDQWLDWLRQV�FRP�JR�GRZQORDG�DVS���

sMachine

Méta-modèle de 
processus

Couche graphique

Bibliothèque 
graphique jKit/GO

Node, Link

Task, Transition, 
Role, etc.

Trait, Image, 
Forme

Entité 
graphique

�

)LJXUH�����$UFKLWHFWXUH�GX�PRGHOHXU�

/H� PRGHOHXU� UHSUHQG� O
HQVHPEOH� GHV� FRQFHSWV� GpILQLV� GDQV� OH� PpWD�PRGqOH�� /D�
SUHPLqUH� YXH� SHUPHW� GH� VSpFLILHU� O¶RUJDQLVDWLRQ� GHV� SDTXHWDJHV� HW� GHV� SURFHVVXV� �)LJXUH�
�����
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)LJXUH�����'pILQLWLRQ�GH�SDTXHWDJHV�HW�GH�SURFHVVXV�

8Q�SURFHVVXV�FRQWLHQW�GHV�WkFKHV�HW�GHV�DFWLYLWpV��DFWLYLWpV�TXL�SHXYHQW�pJDOHPHQW�rWUH�
GpFRPSRVpHV� HQ� WkFKHV� HW� DFWLYLWpV�� /D�QDYLJDWLRQ�GDQV�XQ�SURFHVVXV� VH� IDLW� GRQF�SDU� XQ�
V\VWqPH� GH� YXHV�� XQH� YXH� GpFULYDQW� OH� FRQWHQX� G
XQ� SDTXHWDJH�� G
XQ� SURFHVVXV� RX�G
XQH�
DFWLYLWp��)LJXUH�������

 

Processus 

Activité 

Activité 

Tâche 

Tâche 

�

)LJXUH�����2UJDQLVDWLRQ�DUERUHVFHQWH�GHV�YXHV�

2Q� SHXW� YRLU� VXU� OD� )LJXUH� ��� OD� IDoRQ� GRQW� VRQW� UHSUpVHQWpV� TXHOTXHV�XQV� GHV�
FRQFHSWV�GX�PpWD�PRGqOH�SDUPL�OHV�SOXV�VLJQLILFDWLIV��
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)LJXUH�����5HSUpVHQWDWLRQ�JUDSKLTXH�GH�TXHOTXHV�FRQFHSWV�LPSRUWDQWV�GX�PpWD�
PRGqOH�

8Q� SURFHVVXV� HVW� SULQFLSDOHPHQW� FRPSRVp� G
XQ� HQVHPEOH� G
DFWLYLWpV� HW� GH� WkFKHV��
$XWRXU�GH�FH�VTXHOHWWH�YLHQQHQW�VH�JUHIIHU�WRXV�OHV�pOpPHQWV�DQQH[HV�QpFHVVDLUHV�j�OD�SULVH�
HQ�FRPSWH�GH�O
HQYLURQQHPHQW��RXWLOV��GRFXPHQWV��U{OHV��HWF���8Q�SURFHVVXV�DVVH]�FRPSOH[H�
SHXW� GRQF� YLWH� GHYHQLU� GLIILFLOHPHQW� OLVLEOH�� &
HVW� SRXU� UpSRQGUH� j� FH� SUREOqPH� TX
D� pWp�
LPSOpPHQWp�OH�PpFDQLVPH�GH�ILOWUDJH��/HV�ILOWUHV�SHUPHWWHQW�GH�PDVTXHU�FHUWDLQHV�FDWpJRULHV�
G
HQWLWpV�DILQ�G
DOOpJHU�OD�UHSUpVHQWDWLRQ�JUDSKLTXH��/D�SRVH�G
XQ�ILOWUH�VH�IDLW�HQ�FRFKDQW�XQH�
GHV� FDVHV� j� FRFKHU� VLWXpHV� HQ� KDXW� j� GURLWH� GH� O
HVSDFH� GH� WUDYDLO�� 7RXWHV� OHV� HQWLWpV�
DSSDUWHQDQW�j�OD�FDWpJRULH��DLQVL�TXH�OHV�OLHQV�UHOLDQW�VHV�HQWLWpV��GHYLHQQHQW�DORUV�LQYLVLEOHV��
'DQV� O
H[HPSOH� VXLYDQW� �)LJXUH� ���� QRXV� SRXYRQV� YRLU� WRXW� G
DERUG� O
HVSDFH� GH� WUDYDLO� R��
VHXOV� OHV� U{OHV� RQW� pWp� FRQVHUYpV� YLVLEOHV�� /HV� JURXSHV�� RXWLOV� HW� GRFXPHQWV� GLVSDUDLVVHQW�
DORUV�GH�O¶HVSDFH�GH�WUDYDLO��/D�GpILQLWLRQ�GHV�FDWpJRULHV�HW�OD�UpSDUWLWLRQ�GHV�HQWLWpV�GX�PpWD�
PRGqOH�HQWUH�HOOHV�VRQW�SDUDPpWUDEOHV��



/D�FKDvQH�G¶LQJpQLHULH�GH�SURFHVVXV�
 

 
����

 
 

�

)LJXUH�����8WLOLVDWLRQ�GHV�IRQFWLRQQDOLWpV�GH�ILOWUDJH�

/
RUGRQQDQFHPHQW�HQWUH�pWDSHV�HVW�VSpFLILp�j�O
DLGH�GHV�WUDQVLWLRQV��/HV�GHX[�H[HPSOHV�
VXLYDQWV��)LJXUH����HW�)LJXUH�����PRQWUHQW�FRPPHQW�VRQW�UHSUpVHQWpV��

• /HV�FKHPLQV�FRQGLWLRQQHOV��

• /HV�ERXFOHV��

• /HV�SRLQWV�GH�SDUDOOpOLVPH��RX�IRXUFKHV���

• /HV�SRLQWV�GH�V\QFKURQLVDWLRQ��RX�MRLQWXUHV���

�

)LJXUH�����&KHPLQ�FRQGLWLRQQHO�HW�ERXFOHV�
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)LJXUH�����)RXUFKH�HW�MRLQWXUH�

8Q�GHV�SULQFLSDX[�LQFRQYpQLHQWV�GHV�PRGHOHXUV�GH�SURFHVVXV�JpQpULTXHV�HVW�TX
LOV�QH�
IRXUQLVVHQW� SDV� GH� V\QWD[H� IRUPHOOH� SRXU� OD� VDLVLH� GHV� FRQWUDLQWHV�� 3RXU� pYLWHU� FH� WUDYHUV��
QRXV�DYRQV�GpILQL�XQ�ODQJDJH�H[WUrPHPHQW�VLPSOH��SHUPHWWDQW�GH�GpILQLU�GHV�FRQWUDLQWHV�VXU�
OHV�GRQQpHV�GX�SURFHVVXV��/
pGLWHXU�GH�FRQWUDLQWHV�HVW�XQ�DVVLVWDQW�JUDSKLTXH�GRQW�OH�EXW�HVW�
GH� IDFLOLWHU� OD�VDLVLH�GHV�FRQWUDLQWHV��/H�SULQFLSH�GH�IRQFWLRQQHPHQW�GH�FHW�DVVLVWDQW�HVW�GH�
SHUPHWWUH�j�O
XWLOLVDWHXU�GH�FRQVWUXLUH�GHV�FRQWUDLQWHV�VDQV�DYRLU�j�pFULUH�OHV�RSpUDWHXUV��PRWV�
FOpV�RX�YDULDEOHV�GH�FH�ODQJDJH��&HV�pOpPHQWV�SHXYHQW�rWUH�DMRXWpV�SDU�XQ�VLPSOH�©�FOLF�ª�GH�
OD� VRXULV� VXU� OHV� ERXWRQV� GLVSRVpV� VRXV� OD� ]RQH� GH� VDLVLH�� /RUVTX
RQ� FOLTXH� VXU� XQ� GHV�
ERXWRQV�VLWXpV�VRXV� OD�]RQH�GH�VDLVLH�GH� OD�FRQWUDLQWH�� OH� WH[WH�FRUUHVSRQGDQW�j�FH�ERXWRQ�
V
LQVqUH�j�SDUWLU�GH�OD�SRVLWLRQ�FRXUDQWH�GX�FXUVHXU��6L�GX�WH[WH�HVW�GpMj�VpOHFWLRQQp��FH�WH[WH�
VHUD�VXSSULPp�HW�UHPSODFp�SDU�OH�WH[WH�LQVpUp��
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)LJXUH�����/
pGLWHXU�GH�FRQWUDLQWHV�

2Q�D�YX�SUpFpGHPPHQW�OHV�GLIIpUHQWV�PpFDQLVPHV�G
H[WHQVLELOLWp�GpILQLV�GDQV�OH�PpWD�
PRGqOH�� WDJJHG� YDOXHV�� HQWLWpV� HW� UHODWLRQV� LQGpILQLHV�� /HV� WDJJHG� YDOXHV� VRQW� DFFHVVLEOHV�
GHSXLV�O¶RQJOHW�©�WDJJHG�YDOXH�ª�GHV�SURSULpWpV�GH�FKDTXH�HQWLWp��)LJXUH������8Q�PpFDQLVPH�
D� pWp� LPSOpPHQWp�SRXU� DWWDFKHU� GHV� WDJJHG� YDOXHV� DX[� HQWLWpV� GX�PpWD�PRGqOH�� (Q�HIIHW��
ORUVTX
RQ� GpPDUUH� XQ�QRXYHDX�SURMHW� LO� HVW� FRXUDQW� GH� FRPPHQFHU� SDU� GpILQLU� GHV� WDJJHG�
YDOXHV� VXU� OHV� GLIIpUHQWHV� HQWLWpV�� (OOHV� VRQW� VRXYHQW� IRQFWLRQ� GH� OD� FLEOH� GH� JpQpUDWLRQ�
FKRLVLH�� /D� SUpGpILQLWLRQ� GH� WDJJHG� YDOXHV� SHUPHW� GH� QH� SDV� DYRLU� j� OHV� UH�VDLVLU�
V\VWpPDWLTXHPHQW��3RXU�FHOD��LO�VXIILW�GH�VSpFLILHU�GDQV�XQ�ILFKLHU�GH�FRQILJXUDWLRQ�OHV�QRPV�
GHV� WDJJHG�YDOXHV�HW�G¶LQGLTXHU� O¶HQWLWp�GX�PpWD�PRGqOH�j� ODTXHOOH�HOOHV�VRQW�UDWWDFKpHV��,O�
HVW� pJDOHPHQW� SRVVLEOH� GH� GpILQLU� GHV� YDOHXUV� SDU� GpIDXW�� DLQVL� TXH� GHV� HQVHPEOHV� GH�
YDOHXUV��
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)LJXUH�����'pILQLWLRQ�GH�WDJJHG�YDOXHV�

/HV�HQWLWpV�HW�UHODWLRQV�LQGpILQLHV�VRQW�GpILQLHV�GH�OD�IDoRQ�VXLYDQWH��)LJXUH����HW�)LJXUH�
�����

�

)LJXUH�����'pILQLWLRQ�G
XQH�HQWLWp�LQGpILQLH�
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)LJXUH�����'pILQLWLRQ�G
XQH�UHODWLRQ�LQGpILQLH�

(QILQ�� GHX[� DXWUHV� IRQFWLRQQDOLWpV� LPSRUWDQWHV� RQW� pWp� LPSOpPHQWpHV�� ,O� \� D� WRXW�
G
DERUG� OD� UHSULVH� GH� PRGqOHV� QRQ� JUDSKLTXHV�� (Q� HIIHW�� OHV� PRGqOHV� SURYHQDQW� GX�
WUDQVIRUPDWHXU� GH�PRGqOH� QH� FRQWLHQQHQW� SDV� G
LQIRUPDWLRQV� JUDSKLTXHV�� 7RXWHIRLV�� LO� HVW�
IUpTXHQW�TXH�O
RQ�GRLYH�OHV�UHWUDYDLOOHU�GDQV�OH�PRGHOHXU��&HV�PRGqOHV�SHXYHQW�rWUH�LQWpJUpV�
GDQV� OH� PRGHOHXU�� OHXU� FRQWHQX� pWDQW� SODFp� DUELWUDLUHPHQW� VXU� OH� SODQ� GH� WUDYDLO�� (QILQ��
6FULSWRU�7�SHXW�rWUH�LQYRTXp�GLUHFWHPHQW�GHSXLV�OH�PRGHOHXU��&HV�GHX[�RXWLOV�SDUWDJHQW�OHV�
PrPHV�FODVVHV�GH�PDQLSXODWLRQ�GX�PpWD�PRGqOH��/H�WUDQVIHUW�G
LQIRUPDWLRQ�G
XQH�DSSOLFDWLRQ�
j�O
DXWUH�VH�IDLW�DORUV�GLUHFWHPHQW��HW�QH�QpFHVVLWH�GRQF�SDV�O
LPSRUW�H[SRUW�G
XQ�ILFKLHU�;0/�
V1HWV��

�����/HV�PpFDQLVPHV�G
RXYHUWXUH�

1RWUH�EXW�HQ�GpYHORSSDQW�XQ�PpWD�PRGqOH�GH�SURFHVVXV�HW�OH�PRGHOHXU�DVVRFLp�Q
pWDLW�
SDV�VHXOHPHQW�GH�IRXUQLU�DX[�H[SHUWV�PpWLHU�GH�6RGLIUDQFH�XQ�RXWLO�GH�UHSUpVHQWDWLRQ��1RXV�
DYLRQV� DXVVL� OD� YRORQWp� G
H[SORLWHU� FHV� PRGqOHV� GH� IDoRQ� DXWRPDWLVpH� SRXU� DOLPHQWHU�
GLIIpUHQWV�RXWLOV�GX�PDUFKp��PRWHXUV�GH�ZRUNIORZ��RXWLOV�GH�SODQLILFDWLRQ��HWF����%LHQ�V�U��GH�
QRPEUHX[� HQYLURQQHPHQWV� GH� ZRUNIORZ� SURSRVHQW� OHXU� SURSUH� IRUPDOLVPH� HW� XQ� FRXSODJH�
IRUW�HQWUH�OH�PRGqOH�HW�VRQ�LPSOpPHQWDWLRQ�>��@��/¶LPSOpPHQWDWLRQ�HVW�GLUHFWHPHQW�JpQpUpH�j�
SDUWLU�GX�PRGqOH�RX�FH�GHUQLHU�HVW�LQWHUSUpWp��7RXWHIRLV��FHV�PRGqOHV�UHVWHQW�WURS�SURFKHV�GH�
O¶LPSOpPHQWDWLRQ��,OV�\�SHUGHQW�DLQVL�HQ�FRPSUpKHQVLELOLWp��HQ�PDLQWHQDELOLWp��HQ�UpXWLOLVDELOLWp�
HW� HQ� SpUHQQLWp�� 'H� SOXV�� FHV� V\VWqPHV� GH� JHVWLRQ� GH� SURFHVVXV� QH� IRXUQLVVHQW� SDV�
IRUFpPHQW�OHV�PpFDQLVPHV�G¶RXYHUWXUH�SHUPHWWDQW�GH�UpXWLOLVHU�OHXUV�PRGqOHV�SRXU�DOLPHQWHU�
G¶DXWUHV�RXWLOV���
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'
DXWUH�SDUW��SRXU�OHV�FDV�R��GHV�SURFHVVXV�RQW�GpMj�pWp�IRUPDOLVpV��QRXV�VRXKDLWLRQV�
rWUH� HQ� FDSDFLWp� GH� OHV� UHSUHQGUH�� /H� PpWD�PRGqOH� GH� SURFHVVXV� TXH� QRXV� DYRQV� GpILQL�
GHYLHQW�DLQVL�XQ�PpWD�PRGqOH�SLYRW��SHUPHWWDQW� OH�SDVVDJH�G
XQ�RXWLO�j� O
DXWUH��)LJXUH������
&HWWH�VWUDWpJLH�D�DLQVL�pWp�PLVH�HQ�°XYUH�SRXU�DOLPHQWHU�XQ�PRWHXU�GH�ZRUNIORZ��)ORZ0LQG�
GH� OD� VRFLpWp� $ND]L�� j� SDUWLU� G
XQ� RXWLO� GH� PRGpOLVDWLRQ� GH� SURFHVVXV� GX� PDUFKp� �0(*$�
3URFHVV���

 

Modeleur PMM 

+ 

Reprise de 
référentiels 

Alimentation 
d’outils �

)LJXUH�����/H�PpWD�PRGqOH�300�FRPPH�XQ�IRUPDW�SLYRW�

3RXU�FHOD�QRXV�DYRQV�XWLOLVp�GHX[�RXWLOV�GLIIpUHQWV���6FULSWRU*�HW�6FULSWRU�7��6FULSWRU�*�
HVW� GpGLp� j� XQ� PpWD�PRGqOH�� 6FULSWRU�7� HVW� SOXV� JpQpULTXH� SXLVTX
LO� SHXW� HPEDUTXHU�
SOXVLHXUV�PpWD�PRGqOHV�GLIIpUHQWV�VRXV�OD�IRUPH�GH�FRPSRVDQWV�-DYD��'DQV�OHV�GHX[�FDV�OH�
WUDYDLO�GH�GpYHORSSHPHQW�GH�O
RXWLO�D�pWp�PLQLPH�SXLVTX
LO�HVW�SRVVLEOH�GH�JpQpUHU�OD�YHUVLRQ�
GH� 6FULSWRU�*� GpGLpH� j� XQ� PpWD�PRGqOH� SDUWLFXOLHU�� WRXW� FRPPH� OH� FRPSRVDQW� -DYD� GH�
JHVWLRQ�GH�FH�PpWD�PRGqOH�GHVWLQp�j�6FULSWRU�7��j�SDUWLU�G
XQH�GHVFULSWLRQ�02)�GH�FH�PpWD�
PRGqOH��1RXV�DYRQV�GRQF�SX�D[HU�QRWUH�WUDYDLO�VXU�OD�SDUWLH�FRQFHUQDQW�O
pFULWXUH�GHV�VFULSWV�
GH� JpQpUDWLRQ� RX� GHV� UqJOHV� GH� WUDQVIRUPDWLRQ� SHUPHWWDQW� GH� SDVVHU� G
XQ� IRUPDOLVPH� j�
O
DXWUH��

/HV�DYDQWDJHV�GH�FHWWH�DSSURFKH�SDU�JpQpUDWLRQ�HW�RX�WUDQVIRUPDWLRQ�VRQW�QRPEUHX[��
7RXW� G
DERUG� RQ� pYLWH� OHV� SKDVHV� GH� UH�VDLVLH�PDQXHOOH� GHV� LQIRUPDWLRQV� FRPPXQHV� HQWUH�
GHX[� HQYLURQQHPHQWV� GH� GpILQLWLRQ� GH� SURFHVVXV�� 2Q� SHXW� GRQF� DLQVL� REWHQLU� XQ� JDLQ� GH�
WHPSV�QRQ�QpJOLJHDEOH��'H�SOXV��OH�ULVTXH�GH�YRLU�DSSDUDvWUH�GHV�GLYHUJHQFHV�HQWUH�PRGqOHV�
HVW�SOXV�OLPLWp��&RPPH�OH�SDVVDJH�G
XQ�IRUPDOLVPH�j�O
DXWUH�HVW�DXWRPDWLVp��OHV�LQIRUPDWLRQV�
QH�VRQW�SDV�DOWpUpHV���
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8Q�DXWUH�DYDQWDJH�DSSRUWp�SDU�FHV�WHFKQLTXHV�GH�WUDQVIRUPDWLRQ�HW�GH�JpQpUDWLRQ�HVW�
TX
HOOHV�VXSSRUWHQW�XQH�DSSURFKH�LWpUDWLYH�SDU�SURWRW\SDJH��/HV�PLVHV�j�MRXU�VXU�OH�PRGqOH�
GH� SOXV� KDXW� QLYHDX� G
DEVWUDFWLRQ� SHXYHQW� rWUH� UDSLGHPHQW� HW� DLVpPHQW� LQWpJUpHV� GDQV� OH�
PRGqOH�H[pFXWDEOH��&HOD� IDFLOLWH� OD�PLVH�DX�SRLQW�G
XQ�SURFHVVXV�HQ�FROODERUDWLRQ�DYHF�GHV�
H[SHUWV�PpWLHU��(Q�HIIHW�� OD�YDOLGDWLRQ�G
XQ�SURFHVVXV�VXU�XQH�GHVFULSWLRQ�VWDWLTXH�Q
HVW�SDV�
WRXMRXUV� FKRVH� DLVpH�� $YRLU� OD� SRVVLELOLWp� GH� JpQpUHU� UDSLGHPHQW� XQ� SURFHVVXV� H[pFXWDEOH�
SUpVHQWH�DORUV�XQ�DYDQWDJH�FRQVLGpUDEOH��2Q�SHXW�DLQVL�QRQ�SOXV�YDOLGHU�OH�PRGqOH��PDLV�VRQ�
LPSOpPHQWDWLRQ�HQ�WUDLQ�GH�V
H[pFXWHU��(W�FHOD��VDQV�SUHQGUH�OH�ULVTXH�G
XQ�HIIHW�WXQQHO�HQWUH�
OH�PRPHQW�GH�OD�OLYUDLVRQ�GHV�VSpFLILFDWLRQV�HW�FHOXL�GH�OD�OLYUDLVRQ�GX�SURWRW\SH���

(QILQ��XQ�DYDQWDJH�SDUPL�OHV�SOXV�LPSRUWDQWV�HVW�OD�SRVVLELOLWp�G
DSSOLTXHU�GHV�SDWWHUQV�
GH�WUDQVIRUPDWLRQ�GH�IDoRQ�V\VWpPDWLTXH��$LQVL��RQ�YD�SRXYRLU��

• $GDSWHU�OH�SURFHVVXV�j�VRQ�HQYLURQQHPHQW�G
H[pFXWLRQ�

• 'pILQLU�GHV�UqJOHV�JpQpULTXHV�SRXU�FRQWRXUQHU�OHV�OLPLWHV�G¶XQ�IRUPDOLVPH�

• 3UHQGUH�HQ�FRPSWH�GHV�QRUPHV��SRXU�OD�TXDOLWp��OD�FKDUWH�JUDSKLTXH��

'DQV� OH� SUHPLHU� FDV�� RQ� SHXW� FLWHU� O
H[HPSOH� G
XQ� SURWRW\SH� GH� SURFHVVXV� GH�
GpYHORSSHPHQW� ORJLFLHO� TXH� QRXV� DYRQV� GpYHORSSp� SRXU� XQ� FOLHQW�� 'DQV� FH� FRQWH[WH�� OHV�
DIIHFWDWLRQV�GHV�U{OHV�G
XQ�SURFHVVXV�ORUV�GH�O
H[pFXWLRQ�pWDLHQW�IRXUQLHV�SDU�XQH�DSSOLFDWLRQ�
H[WHUQH�GH�SODQLILFDWLRQ��6
LO� DUULYDLW�TX
DXFXQH�DIIHFWDWLRQ�Q
DLW� pWp�GpILQLH�SRXU�XQ� U{OH�� OH�
UHVSRQVDEOH�GX�SURMHW�GHYDLW�HQ�rWUH�DYHUWL��(QILQ��O
DSSOLFDWLRQ�H[WHUQH�GH�SODQLILFDWLRQ�GHYDLW�
rWUH�DYHUWLH�ORUVTX
XQH�WkFKH�pWDLW�GpPDUUpH�RX�WHUPLQpH��$LQVL��SRXU�FKDTXH�WkFKH�PDQXHOOH�
GpILQLH�GDQV� OH�PRGHOHXU��RQ�DYDLW�GDQV� OH�ZRUNIORZ�OD�VpTXHQFH�G
DFWLYLWp�VXLYDQWH��)LJXUH�
�����

 

1. L’outil de planification est averti
que la tâche est démarrée. 

2. On recherche le réalisateur affecté
au rôle responsable de la réalisation
de la tâche. 

3. Si aucun réalisateur n'est affecté, on
demande au chef de projet d'en
choisir un. 

4. Lorsqu'un réalisateur est affecté, on
lui signale qu'il a la tâche à réaliser 

��� L'outil de planification est averti
que la tâche est terminée. 

Dans le modeleur Dans le moteur de workflow 

�

)LJXUH�����8Q�H[HPSOH�GH�SDWWHUQ�SRXU�SUHQGUH�HQ�FRPSWH�OD�VSpFLILFLWp�GH�
O
HQYLURQQHPHQW�G
H[pFXWLRQ�

'H�FHWWH�PDQLqUH��OH�PRGqOH�GH�SURFHVVXV�UHVWH�JpQpULTXH��,O�Q
HVW�SDV�SROOXp�SDU�GHV�
SUpRFFXSDWLRQV� VSpFLILTXHV� j� O
HQYLURQQHPHQW� GDQV� OHTXHO� YRQW� V
H[pFXWHU� VHV� LQVWDQFHV��
&HWWH�SULVH�HQ�FRPSWH�GH�O
HQYLURQQHPHQW�HVW�IDLWH�DX�PRPHQW�GH�OD�JpQpUDWLRQ��'H�SOXV�HOOH�
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HVW� V\VWpPDWLTXH�� &H�SDWWHUQ� HVW� DSSOLTXp� j� O
HQVHPEOH�GHV� WkFKHV�PDQXHOOHV�� VDQV� ULVTXH�
G
RXEOL��

'DQV�OH�GHX[LqPH�FDV�RQ�SHXW�FLWHU�O
H[HPSOH�GX�PRWHXU�GH�ZRUNIORZ�)ORZ0LQG�GH�OD�
VRFLpWp� $ND]L� �TXH� QRXV� SUpVHQWRQV� SOXV� HQ� GpWDLO� GDQV� OD� VHFWLRQ� VXLYDQWH��� 8QH� GHV�
UHVWULFWLRQV�GX�IRUPDOLVPH�GpYHORSSp�SDU�$ND]L�HVW�TXH�WRXW�SURFHVVXV��RX�pWDSH�FRPSRVpH��
GpEXWH� SDU� XQH� HW� XQH� VHXOH� pWDSH�� $LQVL�� LO� VH� SRVH� XQ� SUREOqPH� SRXU� OHV� FDV� R�� OHV�
SUHPLqUHV� pWDSHV� G
XQ� JUDSKH� G
DFWLYLWpV� VRQW� GHV� pWDSHV� V¶H[pFXWDQW� HQ� SDUDOOqOH�� 3RXU�
UpJOHU� FH� SUREOqPH� QRXV� DYRQV� GpFLGp� G
LQWURGXLUH� DXWRPDWLTXHPHQW� XQH� pWDSH� YLGH� HQ�
GpEXW�GH�JUDSKH��j�FKDTXH�IRLV�TXH�OH�JUDSKH�GX�PRGqOH�VRXUFH�GpPDUUH�SDU�GHV�WkFKHV�HQ�
SDUDOOqOHV��

(QILQ�� FHV� VHUYLFHV� GH� JpQpUDWLRQ� SHXYHQW� pYROXHU� WRXW� DX� ORQJ� GX� F\FOH� GH� YLH� GX�
GpYHORSSHPHQW�GX�SURFHVVXV��6HORQ� O
DYDQFHPHQW�GX�PRGqOH��RQ�XWLOLVHUD�XQ�HQVHPEOH�GH�
VFULSWV� VSpFLILTXHV� SHUPHWWDQW� GH� YDOLGHU� XQ� DVSHFW� SDUWLFXOLHU� GX�PRGqOH�� $LQVL�� GDQV� OHV�
SKDVHV� DPRQW� GH� OD� PLVH� DX� SRLQW� G
XQ� PRGqOH� GH� SURFHVVXV�� OH� SDUDPpWUDJH� GHV�
DSSOLFDWLRQV� LQYRTXpHV�SDU� OHV� WkFKHV�DXWRPDWLTXHV�QH� FRQVWLWXH�SDV�XQH�SULRULWp��/
DFFHQW�
HVW� SOXW{W� SRUWp� VXU� OH� GpFRXSDJH� HW� O
RUGRQQDQFHPHQW� GHV� WkFKHV�� OHXU� DIIHFWDWLRQ� RX� OD�
YDOLGLWp�GHV� UqJOHV�GH� WUDQVLWLRQ��3RXU�SHUPHWWUH�DX�PRGpOLVDWHXU�GH�SRVLWLRQQHU� OHV� WkFKHV�
DXWRPDWLTXHV�� WRXW� HQ� HQ� IDLVDQW� XQH� GHVFULSWLRQ� LQFRPSOqWH�� QRXV� DYRQV� GpYHORSSp� GHV�
VHUYLFHV� GH� JpQpUDWLRQ� SHUPHWWDQW� GH� UHPSODFHU� FHV� WkFKHV� DXWRPDWLTXHV� SDU� GHV� WkFKHV�
PDQXHOOHV��&HOOHV�FL� VRQW�DIIHFWpHV�j�XQ� U{OH�SUp�GpILQL� �OH�V\VWqPH���2Q�SHXW�YLVXDOLVHU� OHV�
GRQQpHV�TXL� OHXU�VRQW�DFKHPLQpHV��HW�VDLVLU� OHV�GRQQpHV�TX
DXUDLW�GX�UHQYR\HU�O
DSSOLFDWLRQ��
$LQVL�� OH�SURFHVVXV�SHXW�LO�V
H[pFXWHU�GDQV�VRQ�HQVHPEOH��HW�rWUH�YDOLGp��HW�FHOD�ELHQ�TXH�OH�
PRGqOH� G
RULJLQH� VRLW� LQFRPSOHW�� 8Q� WHO� PpFDQLVPH� DYDLW� GpMj� pWp� GpYHORSSp� GDQV�
O¶HQYLURQQHPHQW� GH� UHSUpVHQWDWLRQ� HW� G¶H[pFXWLRQ� GH� SURFHVVXV� GpILQL� SDU� :DOW� 6FDFFKL��
O¶$UWLFXODWRU�>��@��&HW�HQYLURQQHPHQW�HVW�EDVp�VXU�XQ�PRWHXU�GH�UqJOHV��8QH�GLIIpUHQFH�SDU�
UDSSRUW�j�QRWUH�DSSURFKH�HVW�TXH�OH�PRWHXU�D�pWp�FRQoX�GH�IDoRQ�j�H[pFXWHU�GHV�SURFHVVXV�
PrPH� LQFRPSOHWV�� F¶HVW�j�GLUH� GRQW� OD� GpFRPSRVLWLRQ� HQ� WkFKHV�Q¶D� SDV� pWp� FRPSOqWHPHQW�
VSpFLILpH�� 'DQV� QRWUH� DSSURFKH�� OHV� V\VWqPHV� G¶H[pFXWLRQ� XWLOLVpV� Q¶DFFHSWHQW� TXH� GHV�
SURFHVVXV�FRPSOHWV��&¶HVW�OD�JpQpUDWLRQ�TXL�VH�FKDUJH�GH�WUDQVIRUPHU�OH�PRGqOH�LQFRPSOHW�HQ�
SURFHVVXV� H[pFXWDEOH�� HQ� ODLVVDQW� GH� F{Wp� FHUWDLQV� DVSHFWV� RX� HQ� OHV� SUpFLVDQW� GH� IDoRQ�
DUELWUDLUH��

�����&RQFOXVLRQ�

'DQV� FHWWH� VHFWLRQ� QRXV� DYRQV� SUpVHQWp� OD� FKDvQH� G¶LQJpQLHULH� GH� SURFHVVXV�� XQH�
VROXWLRQ� LQGXVWULHOOH� GpYHORSSpH� DX� VHLQ� GH� 6RGLIUDQFH�� &HWWH� VROXWLRQ� SURSRVH� GHV�
PpFDQLVPHV�GH�UHSUpVHQWDWLRQ�GH�SURFHVVXV�HW�GH�WUDQVIRUPDWLRQ�EDVpV�VXU�GHV�WHFKQLTXHV�
GH�PpWD�PRGpOLVDWLRQ��$�O¶RULJLQH��FHV�WUDYDX[�DYDLHQW�SRXU�EXW�GH�IRXUQLU�DX[�H[SHUWV�PpWLHU�
GH� 6RGLIUDQFH� XQ� HQYLURQQHPHQW� OHXU� SHUPHWWDQW� GH� GpFULUH� GHV� SURFHVVXV�� 'HV�
H[SpULPHQWDWLRQV�RQW�HQ�SDUWLFXOLHU�pWDLW�IDLWHV�VXU�OHV�SURFHVVXV�GH�GpYHORSSHPHQW�ORJLFLHO��
GH�PDLQWHQDQFH��HW�GH�WLHUFH�PDLQWHQDQFH�DSSOLFDWLYH��YRLU�OD�VHFWLRQ�VXLYDQWH����
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7RXWHIRLV�� LO� VHPEOH� TXH� FHWWH� VROXWLRQ� VRLW� DVVH]� JpQpULTXH� SRXU� rWUH� DSSOLTXpH� j�
G¶DXWUHV� GRPDLQHV�� $LQVL�� XQH� H[SpULPHQWDWLRQ� D� pWp� UpDOLVpH� HQ� PLOLHX� EDQFDLUH� VXU� GHV�
SURFHVVXV�G¶DSUqV�YHQWH� �GpFODUDWLRQ�GH�YRO�G¶XQH�FDUWH��HWF����'H�SOXV�� LO� D�pWp�pJDOHPHQW�
YDOLGp� TXH� OD� VROXWLRQ� SRXYDLW� V¶DGDSWHU� GDQV� GH� QRPEUHX[� FRQWH[WHV�� &RPPH� QRXV� OH�
PRQWUHURQV�GDQV�OHV�VHFWLRQV�VXLYDQWHV��GH�QRPEUHX[�W\SHV�G¶DUWHIDFWV�GLIIpUHQWV�RQW�SX�rWUH�
SURGXLWV� j� SDUWLU� GHV� PRGqOHV� GH� SURFHVVXV� �ZRUNIORZ�� IRUPXODLUHV�� GRFXPHQWDWLRQ�� HWF����
&RQFHUQDQW� OHV�ZRUNIORZV�� GHV� HVVDLV� RQW� pWp� IDLWV� DYHF�GLIIpUHQWV�PRWHXUV�SRXU� WHVWHU� OHV�
SRVVLELOLWpV� G¶LQWHUFRQQH[LRQ�� 1RXV� DYRQV� SX� YDOLGHU� OD� GpPDUFKH� VXU� OHV� WURLV�PRWHXUV� GH�
ZRUNIORZ�TXH�QRXV�DYRQV�H[SpULPHQWp���:���'RPLQR�:RUNIORZ�HW�)ORZ0LQG��

8Q� FRQWUDW� GH� SDUWHQDULDW� WHFKQLTXH� D� G¶DLOOHXUV� pWp� FRQFOX� DYHF� OD� VRFLpWp� $ND]L��
pGLWULFH� GH� OD� VROXWLRQ� )ORZ0LQG�� &HWWH� VROXWLRQ� pWDLW� GRWpH� G¶XQ� RXWLO� GH� FRQFHSWLRQ� GH�
ZRUNIORZ�WUqV�WHFKQLTXH��(Q�HIIHW��XQ�ZRUNIORZ�)ORZ0LQG�HVW�XQH�VXFFHVVLRQ�G¶LQYRFDWLRQV�GH�
FRPSRVDQWV� -DYD��0DOJUp�XQH� LQWHUIDFH� FRQYLYLDOH�� OHV� FRQFHSWV�PDQLSXOpV�pWDLHQW�GLIILFLOHV�
G¶DFFqV� SRXU� QRPEUH� G¶XWLOLVDWHXUV�� 8Q� GHV� REMHFWLIV� GX�SDUWHQDULDW� pWDLW� GRQF�G¶HQULFKLU� OD�
VROXWLRQ� )ORZ0LQG� DYHF� XQ� RXWLO� GH� PRGpOLVDWLRQ� SOXV� DGDSWp� j� GHV� FRUSRUDWLRQV� QRQ�
LQIRUPDWLFLHQQHV�� 'DQV� OH� FDGUH� GH� FH� SDUWHQDULDW�� QRXV� DYRQV� RUJDQLVp� XQ� WUDQVIHUW� GHV�
FRQQDLVVDQFHV�HW�GHV�WHFKQRORJLHV�GpYHORSSpHV�GDQV�QRWUH�VROXWLRQ��1RXV�DYRQV�pJDOHPHQW�
SDUWLFLSp�j�OD�VSpFLILFDWLRQ�GH�FH�QRXYHO�RXWLO��SULQFLSDOHPHQW�HQ�FH�TXL�FRQFHUQH�OD�GpILQLWLRQ�
GX�PpWD�PRGqOH��

&HWWH� VROXWLRQ� HVW� GRQF� DXMRXUG¶KXL� RSpUDWLRQQHOOH�� 1pDQPRLQV�� GH� QRPEUHX[� SRLQWV�
UHVWHQW�j�DSSURIRQGLU��/HV�GHX[�VXLYDQWV�QRXV�VHPEOHQW�SDUWLFXOLqUHPHQW�LPSRUWDQWV���

• OD�UpXWLOLVDELOLWp�

• O¶RXYHUWXUH�YHUV�G¶DXWUHV�PpWD�PRGqOHV��

/D� VROXWLRQ� WHOOH�TX¶HOOH�H[LVWH�DXMRXUG¶KXL� OLPLWH� OD� UpXWLOLVDELOLWp�DX[�HQWLWpV�VWDWLTXHV�
�GRFXPHQWV��RXWLOV��JURXSHV��HWF���FRQWHQXV�GDQV�GHV�SDTXHWDJHV��3DU�FRQWUH��QRXV�Q¶DYRQV�
SDV� GpILQL� GH� PpFDQLVPHV� SHUPHWWDQW� GH� UpXWLOLVHU� GHV� HQWLWpV� G\QDPLTXHV� �DFWLYLWpV� HW�
WkFKHV��� $\DQW� GpWHFWp� FH�SUREOqPH�� QRXV�QRXV� VRPPHV�KHXUWpV� j� OD� FRQWUDLQWH�TXL� D�pWp�
pYRTXpH�ORUV�GH�O¶pWXGH�GH�63(0��O¶XQLILFDWLRQ��,O�\�D�QpFHVVLWp�G¶pWDEOLU�GHV�FRUUHVSRQGDQFHV�
HQWUH�OHV�HQWLWpV�VWDWLTXHV�GX�SURFHVVXV�HW�FHX[�GH�O¶DFWLYLWp�TX¶RQ�LQWqJUH��'DQV�QRWUH�PpWD�
PRGqOH� FHWWH� QRWLRQ� G¶HQWLWp� VWDWLTXH� UHFRXYUH� OHV� GRFXPHQWV�� U{OHV�� RXWLOV�� JURXSHV��
GRQQpHV��HWF��2Q�SHXW�ELHQ�V�U�LPDJLQHU�GH�QRPEUHX[�PR\HQV�SRXU�UpVRXGUH�FH�SUREOqPH��
3DU�H[HPSOH�XQ�GLDOHFWH�;0/�GH�W\SH�;3DWK�RX�OD�SDUWLH�G¶2&/�GpGLpH�j�OD�QDYLJDWLRQ�GDQV�OH�
PRGqOH�SRXUUDLHQW�WUqV�ELHQ�rWUH�XWLOLVp�SRXU�GpILQLU�OHV�FRUUHVSRQGDQFHV�HQWUH�OHV�HQWLWpV�GX�
SURFHVVXV�HW�FHOOHV�GH� OD�WkFKH��7RXWHIRLV��FHV�ODQJDJHV�SHXYHQW�rWUH�GLIILFLOHV�G¶DFFqV�SRXU�
GHV�QRQ�LQIRUPDWLFLHQV��1RXV�DYRQV�GRQF�ODLVVp�FHWWH�SLVWH�HQ�VXVSHQV�SRXU�GHV�UHFKHUFKHV�
XOWpULHXUHV��

8Q�FHUWDLQ�QRPEUH�GH�FRQFHSWV�GpILQLV�GDQV�QRWUH�PpWD�PRGqOH�OH�VRQW�GH�IDoRQ�WUqV�
PLQLPDOH��2Q�SHXW�FLWHU�HQWUH�DXWUHV�OHV�RXWLOV��OHV�SURGXLWV��OHV�HQWLWpV�RUJDQLVDWLRQQHOOHV�RX�
HQFRUH� OHV� GRQQpHV�� ,O� QRXV� DSSDUDvW� GRQF� WUqV� SHUWLQHQW� GH� V¶LQWpUHVVHU� DX� FRXSODJH� GX�
PpWD�PRGqOH� GH� SURFHVVXV� DYHF� GHV�PpWD�PRGqOHV� GpFULYDQW� G¶DXWUHV� GRPDLQHV�� 2Q� SHXW�
ELHQ�V�U�FLWHU�80/�SRXU�OD�GpILQLWLRQ�GHV�GRQQpHV�GX�SURFHVVXV��2Q�SHXW�pJDOHPHQW�FLWHU�OHV�
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WUDYDX[� DFWXHOOHPHQW� HQ� FRXUV� j� O¶20*� VXU� OD� GpILQLWLRQ� G¶XQ� PRGqOH� GH� VWUXFWXUH�
RUJDQLVDWLRQQHOOH�>��@��&H�SRLQW�D�IDLW�O¶REMHW�GH�TXHOTXHV�WUDYDX[�TXH�QRXV�SUpVHQWRQV�SDU�OD�
VXLWH��
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���8QH�SUHPLqUH�PLVH�HQ�RHXYUH�LQGXVWULHOOH�

�����,QWURGXFWLRQ�

/H�SUHPLHU�FKDPS�G
H[SpULPHQWDWLRQ�GH�OD�FKDvQH�G
LQJpQLHULH�GH�SURFHVVXV�D�pWp�XQH�
WLHUFH�PDLQWHQDQFH�DSSOLFDWLYH�JpUpH�SDU�OD�VRFLpWp�6RGLIUDQFH�SRXU�XQ�JURXSH�G¶DVVXUDQFHV��
/H�SURFHVVXV�pWDLW�GpILQL�GDQV�XQ�FHUWDLQ�QRPEUH�GH�JXLGHV�PpWKRGRORJLTXHV�HW�GDQV�OH�SODQ�
TXDOLWp�� 7RXWHIRLV�� XQ� FHUWDLQ� QRPEUH� GH� SUREOqPHV� DYDLHQW� pWp� LGHQWLILpV�� 7RXW� G
DERUG��
PrPH� VL� OH� SURFHVVXV� pWDLW� UHODWLYHPHQW� ELHQ� GpFULW�� VD� PLVH� HQ� °XYUH� HW� VRQ� FRQWU{OH�
SUpVHQWDLW� GH� VpULHXVHV� ODFXQHV�� ,O� pWDLW� WUqV� GLIILFLOH� GH� V
DVVXUHU� TXH� FKDTXH� LQWHUYHQWLRQ�
pWDLW� ELHQ� UpDOLVpH� FRQIRUPpPHQW� DX� SURFHVVXV� pWDEOL�� &HOD� GpSHQGDLW� XQLTXHPHQW� GH� OD�
ERQQH�YRORQWp�GHV�FROODERUDWHXUV��HW�GH�OD�ERQQH�FRPSUpKHQVLRQ�TX
LOV�DYDLHQW�GX�SURFHVVXV��
'DQV� OH� PHLOOHXU� GHV� FDV� LOV� DYDLHQW� HX� DFFqV� DX[� GRFXPHQWV� PpWKRGRORJLTXHV� HW� V
HQ�
VHUYDLHQW� FRPPH� JXLGH�� 'DQV� OH� SLUH� GHV� FDV� LOV� OHV� LJQRUDLHQW�� HW� UpLQYHQWDLHQW� OHXU�
SURFHVVXV�DX�TXRWLGLHQ��&HWWH�GHUQLqUH�VLWXDWLRQ�Q
HVW�SDV�VDQV�SRVHU�GH�VpULHX[�SUREOqPHV�
TXDQG�OD�TXDOLWp�HW�OHV�GpODLV�GX�VHUYLFH�UHQGX�VRQW�IL[pV�FRQWUDFWXHOOHPHQW��'H�SOXV��O
DFFXHLO�
GH� QRXYHDX[� FROODERUDWHXUV� VXU� OD� SODWH�IRUPH� GH�PDLQWHQDQFH� DYDLW� XQ� FHUWDLQ� FR�W� �� OH�
WHPSV�GH�IDPLOLDULVDWLRQ�DYHF�OH�SURFHVVXV��

8Q� DXWUH� H[HPSOH� GH� SUREOqPH� W\SLTXH� j� O
H[pFXWLRQ� HVW� FHOXL� GH� OD� UH�VDLVLH�� /HV�
LQIRUPDWLRQV�Q
pWDLHQW�SDV�DFKHPLQpHV�DXWRPDWLTXHPHQW�HQWUH�DSSOLFDWLRQV�HW�GRFXPHQWV��,O�
Q
pWDLW�GRQF�SDV�UDUH�TX
XQ�FROODERUDWHXU�GRLYH�OHV�UH�VDLVLU��VRLW�SRXU�UHQVHLJQHU�XQ�FKDPS��
VRLW�SRXU�SDUDPpWUHU� O
LQYRFDWLRQ�G
XQH�DSSOLFDWLRQ��&HWWH� UH�VDLVLH�pWDLW� IDLWH�DX�PLHX[�SDU�
O
XWLOLVDWLRQ� GX� ©�FRXSHU�FROOHU�ª�� PDLV� HOOH� SRXYDLW� pJDOHPHQW� rWUH� UpDOLVpH� GH� PDQLqUH�
WRWDOHPHQW� PDQXHOOH�� &HWWH� GHUQLqUH� PpWKRGH� LPSOLTXH� ELHQ� V�U� GH� VpULHX[� ULVTXHV� GH�
GpYLDWLRQV�DLQVL�TX
XQH�LPSRUWDQWH�SHUWH�GH�WUDoDELOLWp��

(QILQ��OH�FRQWU{OH�GH�O
DYDQFHPHQW�GHV�SURFHVVXV�pWDLW�UpDOLVp�DX�WUDYHUV�GH�WDEOHDX[�GH�
ERUG� UpDOLVpV� j� SDUWLU� GHV� LQIRUPDWLRQV� FROOHFWpHV� DXSUqV� GHV� GLIIpUHQWV� DFWHXUV�� &KDFXQ�
G
HQWUH�HX[�DYDLW�j� UHPSOLU�XQ�FHUWDLQ�QRPEUH�GH�GRFXPHQWV�SUpFLVDQW� O
pWDW�G
DYDQFHPHQW�
GHV�SURFHVVXV�VRXV�VD�UHVSRQVDELOLWp��&HWWH�VDLVLH�pWDQW�XQLTXHPHQW�GpSHQGDQWH�GH�OHXU�ERQ�
YRXORLU��OHV�RXEOLV�pWDLHQW�IUpTXHQWV��'LVSRVHU�G
XQ�pWDW�G
DYDQFHPHQW�ILDEOH�VH�UpYpODLW�DORUV�
rWUH�H[WUrPHPHQW�GLIILFLOH�SRXU�FKDTXH�FKHI�GH�SURMHW��&HWWH�GLPHQVLRQ�GX�VXLYL�HVW�G
DXWDQW�
SOXV�LPSRUWDQWH�TXH�OD�UHODWLRQ�DYHF�OH�FOLHQW�HVW�pWURLWH��/
pTXLSH�FKDUJpH�GH�OD�PDLQWHQDQFH�
G
XQ�VLWH�GRLW�SRXYRLU�rWUH�HQ�PHVXUH�GH�UpSRQGUH�j�WRXW�PRPHQW�j�XQ�FOLHQW�V
LQIRUPDQW�GH�
O
pWDW�G
DYDQFHPHQW�G
XQ�SURFHVVXV�GH�FRUUHFWLRQ��
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*XLGHU�OHV�FROODERUDWHXUV��IOXLGLILHU�OHV�pFKDQJHV�G
LQIRUPDWLRQ�HW�IRXUQLU�XQ�VXLYL�j�MRXU�
VDQV� LPSRVHU�XQH�FKDUJH�VXSSOpPHQWDLUH�GH� WUDYDLO�� VRQW�DXWDQW�GH�UDLVRQV�TXL�RQW�PRWLYp�
O
LQWURGXFWLRQ� G
XQ� PRWHXU� GH� ZRUNIORZ� DX� VHLQ� GH� OD� SODWH�IRUPH�� 8QH� UDSLGH� pWXGH� GHV�
PRWHXUV�GH�ZRUNIORZ�GX�PDUFKp�QRXV�D�FRQGXLW�j�FKRLVLU�OH�PRWHXU�GH�ZRUNIORZ�)ORZ0LQG��
(Q�HIIHW��FHOXL�FL�SUpVHQWDLW�GH�QRPEUHX[�DYDQWDJHV�HQ�WHUPH�GH�GpSORLHPHQW��FOLHQW�OpJHU���
G
RXYHUWXUH��IDFLOLWp�G
LQWpJUHU�GHV�FRPSRVDQWV�-DYD���HW�G
DOLPHQWDWLRQ��XQ�IRUPDW�G
LPSRUW�
WH[WXHO�pWDLW�GLVSRQLEOH���(QILQ�OH�FR�W�D�pJDOHPHQW�IDLW�SDUWLH�GH�QRV�FULWqUHV�GH�FKRL[���

'DQV�FHWWH�SDUWLH�QRXV�DOORQV�UHODWHU�OD�IDoRQ�GRQW�QRXV�DYRQV�PLV�HQ�°XYUH�OD�FKDvQH�
G
LQJpQLHULH� GH� SURFHVVXV�� DILQ� GH�PRGpOLVHU� HW� GH� JpQpUHU� OH� SURFHVVXV� H[pFXWDEOH�� 1RXV�
FRPPHQoRQV� SDU� SUpVHQWHU� FH� TX
HVW� XQH� WLHUFH� PDLQWHQDQFH� DSSOLFDWLYH�� 3XLV�� QRXV�
GpWDLOORQV�OH�SURFHVVXV�WHO�TX¶LO�D�pWp�GpILQL�SRXU�FH�VLWH�SDUWLFXOLHU��1RXV�pWXGLRQV�HQVXLWH�OD�
GpPDUFKH� TXH� QRXV� DYRQV� DGRSWpH� SRXU� OD� SURGXFWLRQ� GX� SURFHVVXV� DXWRPDWLVp�� 1RXV�
WHUPLQRQV�SDU�SUpVHQWHU�)ORZ0LQG�DLQVL�TXH�OH�ZRUNIORZ�GpSOR\p��/D�FRQFOXVLRQ�UpVXPH�OHV�
GLIIpUHQWV�FRQVWDWV�TXL�RQW�SX�rWUH�WLUpV�GH�FHWWH�DSSOLFDWLRQ�LQGXVWULHOOH��

�����/D�WLHUFH�PDLQWHQDQFH�DSSOLFDWLYH��70$��

8QH�WLHUFH�PDLQWHQDQFH�DSSOLFDWLYH�FRQVLVWH�j�VRXV�WUDLWHU�OD�PDLQWHQDQFH�GH�VRQ�SDUF�
ORJLFLHO�j�XQH�VRFLpWp�WLHUFH��'DQV�QRWUH�FDGUH�G
DSSOLFDWLRQ��OH�WUDYDLO�HVW�FRQILp�j�6RGLIUDQFH��
/H�SRLQW�GH�YXH�TXH�QRXV�DGRSWRQV�HVW�GRQF�FHOXL�GX�IRXUQLVVHXU�GH�VHUYLFH��&HWWH�SUDWLTXH�
WHQG�j�VH�JpQpUDOLVHU��(OOH�SHUPHW�j�GHV�HQWUHSULVHV��GRQW�O
LQIRUPDWLTXH�Q
HVW�SDV�OH�PpWLHU�
SUHPLHU�� GH� VH� FRQFHQWUHU� VXU� OHXU� GRPDLQH� G
RULJLQH�� ,O� Q
HVW� DORUV� HQ� HIIHW� SOXV� GH� VRQ�
UHVVRUW�G
HQWUHWHQLU�XQH�DUPpH�G
LQIRUPDWLFLHQV�DYHF�OHV�FRQWUDLQWHV�TXL�V
\�DWWDFKHQW��JHVWLRQ�
KXPDLQH�� IRUPDWLRQV�� HWF���� %LHQ� V�U�� O
H[WHUQDOLVDWLRQ� GH� OD� PDLQWHQDQFH� GX� V\VWqPH�
G
LQIRUPDWLRQ�� RXWLO� VWUXFWXUDQW� SRXU� O
HQWUHSULVH�� QH� YD� SDV� VDQV� SRVHU� GH� VpULHXVHV�
FRQWUDLQWHV�� /D� TXDOLWp� GX� VHUYLFH� UHQGX�� OD� PDvWULVH� GHV� FR�WV� HW� GHV� GpODLV� VRQW� DXWDQW�
G
pOpPHQWV�FRQWUDFWXHOV�TXL�LPSOLTXHQW�TXH�OH�SURFHVVXV�GH�PDLQWHQDQFH�VRLW�ELHQ�PDvWULVp�HW�
LQVWUXPHQWp��3DUPL�OHV�VHUYLFHV�UHQGXV�SDU�OD�VRFLpWp�UpDOLVDQW�OD�PDLQWHQDQFH��RQ�GLVWLQJXH�
GHX[�W\SHV�G
LQWHUYHQWLRQ��OHV�FRUUHFWLRQV�G
LQFLGHQWV�HW�OHV�GHPDQGHV�GH�PDLQWHQDQFH��

'HX[� VRXUFHV� GLIIpUHQWHV� G
LQFLGHQWV� RQW� pWp� LGHQWLILpHV�� ,O� SHXW� rWUH� REVHUYp� SDU� XQ�
XWLOLVDWHXU� ORUV� G
XQH� WUDQVDFWLRQ� DYHF� OH� V\VWqPH� G
LQIRUPDWLRQ�� ,O� SHXW� rWUH� GpWHFWp� SDU�
O
pWXGH�GHV�OLVWLQJV�WUDoDQW�OHV�SDVVDJHV�GHV�FKDvQHV�GH�WUDLWHPHQW�EDWFK�GXUDQW�OD�QXLW��'DQV�
FHV�GHX[� FDV� OH� GpODL� GH� FRUUHFWLRQ� HVW� IL[p� FRQWUDFWXHOOHPHQW�� ,O� HVW�GH���KHXUHV�SRXU�XQ�
LQFLGHQW�EDWFK��HW�GH���KHXUHV�SRXU�XQ�LQFLGHQW�WUDQVDFWLRQQHO��

/HV� GHPDQGHV� GH� PDLQWHQDQFHV� VRQW� GH� WURLV� W\SHV� GLIIpUHQWV�� /HV� GHPDQGHV� GH�
PDLQWHQDQFH� FRUUHFWLYH� FRUUHVSRQGHQW� j� GHV� G\VIRQFWLRQQHPHQWV� REVHUYpV� VXU� FHUWDLQV�
FRPSRVDQWV� GX� V\VWqPH�� (OOHV� SHXYHQW� GRQF� rWUH� DVVLPLOpHV� j� GHV� FRUUHFWLRQV� G
LQFLGHQW��
(OOHV� V
HQ�GLVWLQJXHQW� WRXWHIRLV�SDU� OD�QDWXUH�GX�SUREOqPH��'DQV� OH� FDV�G
XQH�GHPDQGH�GH�
PDLQWHQDQFH� FRUUHFWLYH� OH� G\VIRQFWLRQQHPHQW� UHSRUWp� QH� QXLW� SDV� j� OD� ERQQH� PDUFKH� GX�
V\VWqPH��&
HVW�j�GLUH�TX
LO�Q
HVW�SDV�EORTXDQW��HW�TXH� O
XWLOLVDWHXU�SDUYLHQW�j�VH�VDWLVIDLUH�GX�
QLYHDX�GH�VHUYLFH� UHQGX��/HV�GHPDQGHV�GH�PDLQWHQDQFH�pYROXWLYH�FRQVLVWHQW�j�pWHQGUH� OHV�
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IRQFWLRQQDOLWpV� G
XQ� FRPSRVDQW� GX� V\VWqPH��'DQV� FHUWDLQV� FDV�H[WUrPHV�FHV�GHPDQGHV�GH�
PDLQWHQDQFH� pYROXWLYH� SHXYHQW� GRQQHU� OLHX� j� GHV� PLQL�SURMHWV�� LPSOLTXDQW� SOXVLHXUV�
GpYHORSSHXUV� VXU� XQH� GXUpH� FRQVpTXHQWH�� (QILQ�� OHV� GHPDQGHV� GH� PDLQWHQDQFH�
UpJOHPHQWDLUH�UpSRQGHQW�j�GHV�FKDQJHPHQWV�GDQV�OD�UpJOHPHQWDWLRQ��

/HV� SURFHVVXV� PLV� HQ� °XYUH� SRXU� UpSRQGUH� j� XQ� LQFLGHQW� RX� j� XQH� GHPDQGH� GH�
PDLQWHQDQFH�FRPSRUWHQW�GHX[�YROHWV�� ,O�\�D�ELHQ�V�U� OH�SURFHVVXV�WHFKQLTXH�GH�FRUUHFWLRQ��
DVVLPLODEOH� j� XQ� SURFHVVXV� GH� GpYHORSSHPHQW� ORJLFLHO� GX� W\SH� DQDO\VH�� FRQFHSWLRQ��
LPSOpPHQWDWLRQ�� WHVWV� XQLWDLUHV�� WHVWV� G
LQWpJUDWLRQ�� ,O� \� D� pJDOHPHQW� OH� SURFHVVXV� GH�
FRPPXQLFDWLRQ� DYHF� OH� FOLHQW�� UpFHSWLRQ� GH� OD� GHPDQGH�� UpXQLRQV� GH� FRQIURQWDWLRQ��
QpJRFLDWLRQV�GX�GHYLV��OLYUDLVRQ�GX�SURGXLW�ILQL��&HV�GHX[�YROHWV�VRQW�WHOOHPHQW�LPEULTXpV�TXH�
QRXV�Q
DYRQV�SDV�FKHUFKp�j�OHV�GLVWLQJXHU�GH�IDoRQ�H[SOLFLWH��

/D� SODWH�IRUPH� GH� PDLQWHQDQFH� TXL� D� IDLW� O¶REMHW� GH� QRWUH� H[SpULPHQWDWLRQ� HVW�
GLVWULEXpH�VXU�GHX[�VLWHV��2UOpDQV�HW�3DULV��/HV� LQIUDVWUXFWXUHV�PDWpULHOOHV�HW�ORJLFLHOOHV�VRQW�
WRWDOHPHQW� IRXUQLHV� SDU� OH� FOLHQW�� PLV� j� SDUW� XQ� FHUWDLQ� QRPEUH� G
RXWLOV� VSpFLILTXHV� DX�
SURFHVVXV� GH� 70$�� WHO� TXH� (VVRU�� O
RXWLO� GH� FDUWRJUDSKLH� HW� GH� UpWUR�GRFXPHQWDWLRQ�
GpYHORSSp�SDU�6RGLIUDQFH��/H�V\VWqPH�G
LQIRUPDWLRQ�GH� OD�VRFLpWp�FOLHQWH�HVW�GLYLVp�HQ�WURLV�
SDUWLHV��

• /D� SDUWLH� SURGXFWLRQ�� TXL� FRQWLHQW� OHV� FRPSRVDQWV� ORJLFLHOV� TXL� VRQW�
HIIHFWLYHPHQW�XWLOLVpV�GDQV�OHV�WUDLWHPHQWV�TXRWLGLHQV�SDU�OHV�XWLOLVDWHXUV��

• /D�SDUWLH� UHFHWWH��TXL�HVW�XQH�FRSLH�GH� OD�SDUWLH�SURGXFWLRQ��HW�TXL�SHUPHW�GH�
WHVWHU� HW� GH� YDOLGHU� OHV� FRPSRVDQWV� OLYUpV� SDU� O
pTXLSH� GH�PDLQWHQDQFH� DYDQW�
OHXU�PLVH�HQ�SURGXFWLRQ��

• /D� SDUWLH� pWXGH�� TXL� HVW� O
HQYLURQQHPHQW� GH� WUDYDLO� GHV� FROODERUDWHXUV� GH� OD�
SODWH�IRUPH� GH�PDLQWHQDQFH�� &
HVW� XQH� FRSLH� SDUWLHOOH� GH� O
HQYLURQQHPHQW� GH�
SURGXFWLRQ� SHUPHWWDQW� OD� PRGLILFDWLRQ� GH� FRPSRVDQWV� H[LVWDQWV� HW� OH�
GpYHORSSHPHQW�GH�QRXYHDX[�FRPSRVDQWV��

/HV�HQYLURQQHPHQWV�GH�SURGXFWLRQ�HW�GH�UHFHWWH�VRQW�VRXV�OD�UHVSRQVDELOLWp�XQLTXH�GX�
FOLHQW��/HV�pTXLSHV�GH�OD�SODWH�IRUPH�QH�SHXYHQW�\�DYRLU�DFFqV�GLUHFWHPHQW��/
HQYLURQQHPHQW�
G
pWXGH�HVW�VRXV�OD�UHVSRQVDELOLWp�GH�O
pTXLSH�GH�PDLQWHQDQFH��

�����/H�SURFHVVXV�PRGpOLVp�

/H�SURFHVVXV�GH�70$�HVW�GLYLVp�HQ�TXDWUH�SKDVHV�SULQFLSDOHV��)LJXUH������,O�\�D�G
DERUG�
OD� SKDVH� G
LQLWLDOLVDWLRQ� R�� O
RQ� YD� H[WUDLUH� OHV� LQIRUPDWLRQV� YpKLFXOpHV� SDU� OD� GHPDQGH� GH�
PDLQWHQDQFH��,O�\�D�HQVXLWH�OD�SKDVH�GH�SUp�LQVWUXFWLRQ�RX�XQH�UpXQLRQ�SHXW�rWUH�RUJDQLVpH�
DYHF� OH� FOLHQW�DILQ�GH� FODULILHU� FHUWDLQV�SRLQWV�GH� OD�GHPDQGH��6L� OD�GHPDQGH�FRQFHUQH�XQH�
PDLQWHQDQFH��XQ�GHYLV�HVW�pWDEOL��6¶LO�V¶DJLW�G¶XQH�FRUUHFWLRQ�G
LQFLGHQW�RX�ORUVTXH�OH�GHYLV�GH�
OD� PDLQWHQDQFH� D� pWp� DFFHSWp� SDU� OH� FOLHQW�� O
LQWHUYHQWLRQ� HVW� HIIHFWXpH�� 'HV� UHWRXUV� VRQW�
SRVVLEOHV�j�SDUWLU�GH� OD�SKDVH�GH�UpDOLVDWLRQ�YHUV� OHV�SKDVHV�GH�SUp�LQVWUXFWLRQ�HW�GH�GHYLV��
&HOD�DUULYH�ORUVTXH�O
RQ�FRQVWDWH�TXH�OD�GHPDQGH�GX�FOLHQW�HVW�PDO�IRUPXOpH��F¶HVW�j�GLUH�TXH�
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OHV� EHVRLQV� H[SULPpV� QH� FRUUHVSRQGHQW� SDV� DX[�EHVRLQV� UpHOV�� ,O� \� D� DORUV� GpOLYUDQFH�G
XQ�
5(9� �5HWRXU� VXU� pYROXWLRQ�� SDU� OH� FOLHQW�� &RPPH� QRXV� OH� YHUURQV�� FHWWH� GLYHUJHQFH� Q
HVW�
GpWHFWpH� TX
HQ� WRXWH� ILQ� GH� FKDvQH�� (QILQ�� QRXV� QH� O
DYRQV� SDV� LQGLTXp� SRXU� QH� SDV�
VXUFKDUJHU� OH� VFKpPD�� XQH� LQWHUYHQWLRQ� SHXW� j� WRXW�PRPHQW� rWUH� DQQXOpH�� VXVSHQGXH� RX�
ORWLH��GLYLVpH�HQ�SOXVLHXUV�VRXV�LQWHUYHQWLRQV���

,O�\�D�GHX[�pYpQHPHQWV�GpFOHQFKHXUV�G
XQ�SURFHVVXV�G
LQWHUYHQWLRQ��/H�SUHPLHU�HVW�OD�
UpFHSWLRQ�G
XQ�PDLO�GX�FOLHQW�FRQWHQDQW�XQH�ILFKH�GH�GHPDQGH�G
LQWHUYHQWLRQ��/H�VHFRQG�HVW�
OLPLWp� DX[� LQFLGHQWV� EDWFK�� /H� SURFHVVXV� GH� FRUUHFWLRQ� HVW� GpPDUUp� j� OD� GpWHFWLRQ� G
XQH�
HUUHXU�GDQV�OHV�OLVWLQJV�UpVXOWDQW�GHV�SDVVDJHV�GHV�FKDvQHV�GH�WUDLWHPHQW��&H�WUDYDLO�G
DQDO\VH�
HVW�UpDOLVp�SDU�XQH�SHUVRQQH�GH�O
pTXLSH�GH�70$�WRXV�OHV�PDWLQV��

 
)LJXUH�����/HV�SKDVHV�G
XQH�70$�

/D� SKDVH� G
LQLWLDOLVDWLRQ� �)LJXUH� ���� FRQVLVWH� j� HQFKDvQHU� GHX[� WUDLWHPHQWV�
DXWRPDWLTXHV��/H�SUHPLHU�UpFXSqUH�XQ�FHUWDLQ�QRPEUH�G
LQIRUPDWLRQ�j�SDUWLU�GX�QXPpUR�GH�
O
LQWHUYHQWLRQ�� 8Q� V\VWqPH� GH� QXPpURWDWLRQ� GHV� LQWHUYHQWLRQV� D� pWp� GpILQL� HQ� FROODERUDWLRQ�
DYHF� OH� FOLHQW� DILQ� GH� IDFLOLWHU� OHV� UpXQLRQV� GH� FRQIURQWDWLRQ�� &KDTXH� QXPpUR� YpKLFXOH� XQ�
FHUWDLQ� QRPEUH� G¶LQIRUPDWLRQV� VHORQ� XQ� FRGH� ELHQ� SUpFLV�� $� SDUWLU� GX� VHXO� QXPpUR�� RQ� YD�
DLQVL�SRXYRLU�H[WUDLUH�OH�GRPDLQH�HW�OH�VHFWHXU�IRQFWLRQQHO�FRQFHUQpV�SDU�O
LQWHUYHQWLRQ��OH�VLWH�
�3DULV�RX�2UOpDQV��j�O
LQLWLDWLYH�GH�OD�GHPDQGH��OH�IDLW�TXH�O
LQWHUYHQWLRQ�SRUWH�VXU�XQ�LQFLGHQW�
RX�XQH�PDLQWHQDQFH��HW�VL�F
HVW�XQ�LQFLGHQW��OH�IDLW�TX
LO�VRLW�WUDQVDFWLRQQHO�RX�EDWFK��'DQV�XQ�
GHX[LqPH�WHPSV�OD�ILFKH�GH�GHPDQGH�YD�rWUH�DQDO\VpH��VDXI�GDQV�OH�FDV�GHV�LQFLGHQWV�EDWFK�
R�� DXFXQH� ILFKH� Q
HVW� pPLVH� SDU� OH� FOLHQW��� $LQVL�� WRXWHV� OHV� LQIRUPDWLRQV� TX
HOOH� FRQWLHQW�
�DXWHXU�� H[SUHVVLRQ� GX� EHVRLQ�� SULRULWp�� GDWH� GH� FRUUHFWLRQ� VRXKDLWpH�� HWF��� YRQW� HQ� rWUH�
H[WUDLWHV�HW�rWUH�LQWpJUpHV�GDQV�OH�ZRUNIORZ�GH�IDoRQ�DXWRPDWLTXH��VDQV�DXFXQH�LQWHUYHQWLRQ�
KXPDLQH��(QILQ��OD�GHUQLqUH�pWDSH�GH�FHWWH�SKDVH�FRQVLVWH�DX�FRQWU{OH�GH�FHV�GRQQpHV�SDU�OH�
UHVSRQVDEOH�GH�VXLYL��4XDWUH�U{OHV�GLIIpUHQWV�RQW�pWp�LGHQWLILpV�GDQV�FH�SURFHVVXV��

• /H� UHVSRQVDEOH� GH� VXLYL�� TXL� HVW� OH� UHVSRQVDEOH� GH� O
LQWHUYHQWLRQ� YLV�j�YLV� GX�
FOLHQW�HW�TXL�GpFLGH�GH�O
DIIHFWDWLRQ�GHV�UHVVRXUFHV�

• /H�UHVSRQVDEOH�GH�WUDLWHPHQW��TXL�UpGLJH�OH�GHYLV�HW�GLULJH�OD�UpDOLVDWLRQ�

• /HV�UpDOLVDWHXUV��TXL�LQWHUYLHQQHQW�MXVWH�SRXU�O
LPSOpPHQWDWLRQ�

• /H�UHVSRQVDEOH�GH�OD�70$��TXL�GRLW�GRQQHU�VRQ�YLVD�j�WRXV�OHV�GHYLV�SUpVHQWpV�
DX�FOLHQW��
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)LJXUH�����/D�SKDVH�G
LQLWLDOLVDWLRQ�

/D�SKDVH�GH�SUp�LQVWUXFWLRQ� �)LJXUH�����SHUPHW�DX� UHVSRQVDEOH�GH� VXLYL�GH�SURSRVHU�
XQH� UpXQLRQ� DX� FOLHQW� VL� OH� FRQWHQX� GH� OD� GHPDQGH� HVW� LPSUpFLV�� 1RXV� Q
DYRQV� SDV� IDLW�
DSSDUDvWUH�OH�FOLHQW�GDQV�FH�SURFHVVXV��7RXWHV�OHV�LQWHUDFWLRQV�HQWUH�O¶pTXLSH�70$�HW�OH�FOLHQW�
VH� IRQW� SDU� HQYRL� GH� PDLO�� &
HVW� OH� FDV� LFL� R�� OH� UHVSRQVDEOH� GX� VXLYL� SHXW� HQYR\HU� XQH�
GHPDQGH� GH� UpXQLRQ� SDU�PDLO� DX� FOLHQW�� 'DQV� OH� FDV� R�� XQH� UpXQLRQ� D� pWp� GHPDQGpH�� OH�
SURFHVVXV�UHVWH�HQ�VXVSHQV�MXVTX
j�VD�GDWH�G¶RUJDQLVDWLRQ��

 
)LJXUH�����/D�SKDVH�GH�SUp�LQVWUXFWLRQ�

/D� SKDVH� GH� GHYLV� �)LJXUH� ����� Q
HVW� H[pFXWpH� TXH� GDQV� OH� FDV� GHV� GHPDQGHV� GH�
PDLQWHQDQFH�� (Q� HIIHW�� FRQWUDLUHPHQW� DX[� LQFLGHQWV� GRQW� OH� GpODL� GH� FRUUHFWLRQ� HVW� IL[p�GH�
IDoRQ�FRQWUDFWXHOOH�� OHV�GpODLV�HW�OHV�UHVVRXUFHV�DVVRFLpV�j�OD�UpDOLVDWLRQ�GHV�pYROXWLRQV�VRQW�
QpJRFLpHV�DX�FDV�SDU�FDV��&HWWH�QpJRFLDWLRQ�VH�IDLW�SDU�O
LQWHUPpGLDLUH�G
XQ�GHYLV�SURGXLW�SDU�
OD�SODWH�IRUPH�GH�70$��&H�GHYLV�SHXW�rWUH�GLVFXWp�MXVTX
j�FH�TX
LO�VRLW�GpILQLWLYHPHQW�DFFHSWp�
RX�UHIXVp�SDU�OH�FOLHQW���

/H� UHVSRQVDEOH� GH� VXLYL� FRPPHQFH� SDU� VpOHFWLRQQHU� TXHOTX
XQ� GH� VRQ� pTXLSH� SRXU�
MRXHU�OH�U{OH�GH�UHVSRQVDEOH�GH�WUDLWHPHQW��&
HVW�FHWWH�SHUVRQQH�TXL�HVW�FKDUJpH�GH�UpGLJHU�OH�
GHYLV�� 8QH� IRLV� TXH� OD� VpOHFWLRQ� D� pWp� IDLWH�� XQH� SUHPLqUH� YHUVLRQ� GX� GHYLV� HVW� JpQpUpH� j�
SDUWLU� GHV� LQIRUPDWLRQV� H[WUDLWHV� GH� OD� ILFKH�GH�GHPDQGH��&HWWH�YHUVLRQ� LQLWLDOH�HVW�HQVXLWH�
HQULFKLH� j� OD� UpGDFWLRQ� GX� GHYLV�� &
HVW� GDQV� FHWWH� SKDVH� TXH� OH� UpGDFWHXU� DQDO\VH� OH�
SUREOqPH�� SURSRVH� XQH� VROXWLRQ� SRXU� OH� UpVRXGUH�� HW� GpWHUPLQH� OHV� FKDUJHV� HW� OHV� GpODLV��
'DQV�VD�WkFKH�LO�SHXW�XWLOLVHU�O¶RXWLO�GH�FDUWRJUDSKLH�(VVRU��DILQ�GH�GpWHUPLQHU�OHV�FRPSRVDQWV�
SRWHQWLHOOHPHQW� LPSDFWpV�� $� SDUWLU� GX� QRPEUH� HW� GX� YROXPH� GH� FHV� FRPSRVDQWV�� LO� SHXW�
XWLOLVHU� OD� EDVH� GH� FRWDWLRQ� SRXU� HVWLPHU� OHV� FKDUJHV�� /D� EDVH� GH� FRWDWLRQ� HVW� XQ� WDEOHDX�
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([FHO�FRQWHQDQW�GHV�KHXULVWLTXHV�SHUPHWWDQW�GH�SUpYRLU�GHV�FKDUJHV�SRXU�OD�PRGLILFDWLRQ�GH�
FRPSRVDQWV�HQ�IRQFWLRQ�GH� OHXU�FRPSOH[LWp��OH�SOXV�VRXYHQW�GpWHUPLQpHV�SDU� OH�QRPEUH�GH�
OLJQHV� GHV� SURJUDPPHV��� &HWWH� WkFKH� SHXW� rWUH� LQWHUURPSXH� SRXU� SRVHU� DX� FOLHQW� XQH�
TXHVWLRQ� VXU� XQ� SRLQW� EORTXDQW�� /H� SURFHVVXV� HVW� DORUV� VXVSHQGX� MXVTX
j� UpFHSWLRQ� G
XQH�
UpSRQVH�GX�FOLHQW���

8QH� IRLV� TXH� OH� GHYLV� D� pWp� UpGLJp�� LO� SDVVH� SDU� GHX[� QLYHDX[� GH� YDOLGDWLRQ�� 7RXW�
G
DERUG��HQ� LQWHUQH�� OH�UHVSRQVDEOH�GH� OD�70$�GRLW�DSSRVHU�VRQ�YLVD�DYDQW�TX
LO�SXLVVH�rWUH�
SUpVHQWp� DX� FOLHQW�� 3XLV�� OH� FOLHQW� GRLW�PDUTXHU� VRQ� DFFRUG�� /H� UHVSRQVDEOH� GX� WUDLWHPHQW�
HQYRLH�DORUV� OH�GHYLV�SDU�PDLO� DX� FOLHQW�� /D� UpSRQVH�HVW� UHoXH�SDU� OH� UHVSRQVDEOH�GX�VXLYL��
LQWHUIDFH� HQWUH� OH� FOLHQW� HW� OD� SODWH�IRUPH�� 6L� OH� GHYLV� Q
HVW� SDV� YDOLGp�� RQ� SHXW� VRLW�
UHFRPPHQFHU� OD� UpGDFWLRQ�� VRLW� DQQXOHU� SXUHPHQW� HW� VLPSOHPHQW� O
LQWHUYHQWLRQ� �FHWWH�
DQQXODWLRQ�QH�SHXW�rWUH�TXH�GX�IDLW�GX�FOLHQW���

 
)LJXUH������/D�SKDVH�GH�GHYLV�

/D� GHUQLqUH� SKDVH� HVW� OD� SKDVH� GH� UpDOLVDWLRQ� �)LJXUH� ������ /H� UHVSRQVDEOH� GX� VXLYL�
FRPPHQFH�SDU�VpOHFWLRQQHU�XQ�UHVSRQVDEOH�GX�WUDLWHPHQW��V
LO�Q
HQ�D�SDV�GpMj�FKRLVL�XQ��HW�
OHV� UpDOLVDWHXUV� TXL� HIIHFWXHURQW� O
LQWHUYHQWLRQ�� 8QH�SUHPLqUH� YHUVLRQ�GX�GRVVLHU� GH� UHFHWWH�
HVW�HQVXLWH�DXWRPDWLTXHPHQW�JpQpUpH��(OOH�HVW�HQVXLWH�HQULFKLH�WRXW�DX�ORQJ�GH�OD�UpDOLVDWLRQ��
/H� UHVSRQVDEOH� GX� WUDLWHPHQW� UpDOLVH� DORUV� XQH� SUp�UpDOLVDWLRQ�� ,O� GpFRXSH� OH� WUDYDLO� j�
HIIHFWXHU�HQWUH�OHV�GLIIpUHQWV�UpDOLVDWHXUV��3XLV��OHV�UpDOLVDWHXUV�VpOHFWLRQQpV�LPSOpPHQWHQW�OD�
FRUUHFWLRQ� RX� O
pYROXWLRQ�� HW� HIIHFWXHQW� OHV� WHVWV� XQLWDLUHV� VXU� OHV� FRPSRVDQWV� GRQW� LOV� VRQW�
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UHVSRQVDEOHV��/HV�UpDOLVDWHXUV�SRXYDQW�rWUH�MXVTX
j�FLQT��SOXVLHXUV�LQVWDQFHV�GH�OD�WkFKH�GH�
UpDOLVDWLRQ�SHXYHQW�VH�GpURXOHU�VLPXOWDQpPHQW���

8QH� IRLV� TXH� OHV� UpDOLVDWLRQV� VRQW� WHUPLQpHV� OH� UHVSRQVDEOH� GX� VXLYL� OHV� UpFXSqUH� HW�
HIIHFWXH� OHV� WHVWV� GH� QRQ�UpJUHVVLRQ� HW� G
LQWpJUDWLRQ�� ,O� FRPSOqWH� pJDOHPHQW� OH� GRVVLHU� GH�
UHFHWWH�� $� OD� ILQ� GH� FHWWH� WkFKH� LO� SHXW� VRLW� GpFLGHU� G
XQ�SDVVDJH�HQ� DVVXUDQFH�� VRLW� G
XQH�
YDOLGDWLRQ�SDU� O
H[SHUW�IRQFWLRQQHO��&HWWH�GpFLVLRQ�HVW�SULVH�HQ�IRQFWLRQ�G
XQ�FHUWDLQ�QRPEUH�
GH� FULWqUHV� �XUJHQFH� GH� OD� UpVROXWLRQ� GX� SUREOqPH�� FRPSOH[LWp�� HWF���� /H� SDVVDJH� HQ�
DVVXUDQFH� HVW� XQH� YDOLGDWLRQ� GHV� FRPSRVDQWV� SDU� O
DSSOLFDWLRQ� G
XQ� FHUWDLQ� QRPEUH� GH�
WUDLWHPHQWV�GDQV�O
HQYLURQQHPHQW�GH�UHFHWWH��,O�HVW�GRQF�UpDOLVp�SDU�OHV�pTXLSHV�GX�FOLHQW��/HV�
VFpQDULRV� j� MRXHU� VRQW� SUpFLVpV� GDQV� OH� GRVVLHU� GH� UHFHWWH�� 6L� OH� SDVVDJH� HQ� DVVXUDQFH�
UpXVVLW�� OD�YDOLGDWLRQ�GH� O
H[SHUW� IRQFWLRQQHO�HVW�GHPDQGpH��6L� O¶XQ�GHV�VFpQDULRV�pFKRXH�� OD�
UpDOLVDWLRQ�HVW�j�UHIDLUH��

 
)LJXUH������/D�SKDVH�GH�UpDOLVDWLRQ�

/
H[SHUW�IRQFWLRQQHO�HVW�XQH�SHUVRQQH�GX�F{Wp�FOLHQW��VRXYHQW�FHOOH�TXL�HVW�j�O
RULJLQH�GH�
OD�GHPDQGH��,O�YDOLGH�GRQF�OHV�DVSHFWV�IRQFWLRQQHOV��F
HVW�j�GLUH�TX¶LO�YpULILH�VL�OH�UpVXOWDW�GH�
O
LQWHUYHQWLRQ�HVW�FRQIRUPH�j�VHV�DWWHQWHV��6L�FH�Q¶HVW�SDV�OH�FDV��GHX[�VLWXDWLRQV�SHXYHQW�VH�
SUpVHQWHU��'HV� HUUHXUV� VXEVLVWHQW� GDQV� OH� FRPSRVDQW� OLYUp��8Q�57$� �5HWRXU�7HFKQLTXH� VXU�
$QRPDOLH��HVW�DORUV�pPLV�HW� OD�UpDOLVDWLRQ�GRLW�rWUH�UHFRPPHQFpH��/¶DXWUH�FDV�FRQFHUQH�XQH�
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PDXYDLVH�H[SUHVVLRQ�RX�XQH�PDXYDLVH�DSSUpFLDWLRQ�GH�OD�UHTXrWH�LQLWLDOH��/H�FRPSRVDQW�QH�
FRPSRUWH� SDV� G¶HUUHXU��PDLV� LO� QH� UpSRQG� SDV� DX[� EHVRLQV� H[SULPpV�� 8Q� 5(9� �5HWRXU� VXU�
pYROXWLRQ�� HVW� DORUV� pPLV�� 6HORQ� OD� GpYLDWLRQ� HQWUH� OD� GHPDQGH� LQLWLDOH� HW� OH� UpVXOWDW� GH�
O
LPSOpPHQWDWLRQ�� RQ� SHXW� VRLW� UHFRPPHQFHU� OD� UpDOLVDWLRQ�� VRLW� UHWRXUQHU� HQ� SKDVH� GH�
UpGDFWLRQ�GX�GHYLV��VL�O
DQDO\VH�RX�OD�FRQFHSWLRQ�HVW�j�UHIDLUH���YRLUH�PrPH�HQ�SKDVH�GH�SUp�
LQVWUXFWLRQ� V
LO� HVW� QpFHVVDLUH� GH� UHGpILQLU� WRXW� OH� FDGUH� GH� O
LQWHUYHQWLRQ�� &HWWH� GpWHFWLRQ�
WDUGLYH�GDQV�OD�GpWHFWLRQ�GHV�GpYLDWLRQV�HQWUH�O
H[SUHVVLRQ�GHV�EHVRLQV�HW�VD�FRPSUpKHQVLRQ�
Q
HVW�SDV� IRUFpPHQW�XQ�KDQGLFDS�PDMHXU��(Q�HIIHW�� OD�SOXSDUW�GHV� LQWHUYHQWLRQV�SRUWHQW�VXU�
GHV�SUREOqPHV�WUqV� OLPLWpV��DYHF�GHV�GpODLV�GH�PLVH�HQ�SURGXFWLRQ�WUqV�FRXUWV��'H�SOXV��GH�
QRPEUHX[�FRQWDFWV� LQIRUPHOV��HW�GRQF�DEVHQWV�GX�PRGqOH��RQW� OLHX�HQWUH� OHV�pTXLSHV�GH� OD�
SODWH�IRUPH�GH�70$�HW�FHOOHV�GX�FOLHQW��(QILQ��ORUVTXH�O
H[SHUW�IRQFWLRQQHO�GRQQH�VRQ�DYDO��OHV�
FRPSRVDQWV�PRGLILpV�VRQW�OLYUpV�DX�FOLHQW�SRXU�rWUH�PLV�HQ�SURGXFWLRQ��

'DQV�FH�PRGqOH�QRXV�DYRQV�GRQF�SUpVHQWp�OD�GpFRPSRVLWLRQ�GX�SURFHVVXV�HQ�DFWLYLWpV�
HW�WkFKHV��OHXU�RUGRQQDQFHPHQW��DLQVL�TXH�OHV�U{OHV��OHV�GRFXPHQWV�HW�OHV�RXWLOV��/HV�GRQQpHV�
Q
DSSDUDLVVHQW� SDV� j� O
pFUDQ�� 7RXWHIRLV�� HOOHV� VRQW� WUqV� QRPEUHXVHV�� 2Q� SHXW� FLWHU� SDU�
H[HPSOH�OH�QXPpUR�GH�O
LQWHUYHQWLRQ��OD�GDWH�GH�OD�UpXQLRQ�GH�SUp�LQVWUXFWLRQ��OD�GDWH�GH�PLVH�
HQ�SURGXFWLRQ�SUpYXH��O
DQDO\VH�GX�SUREOqPH��OD�VROXWLRQ�SURSRVpH��HWF��'H�SOXV��QRXV�DYRQV�
LQWURGXLW�XQ�QRXYHDX�W\SH�GH�GRQQpH��YLD�OHV�WDJJHG�YDOXHV���&H�VRQW�OHV�GRQQpHV�GH�W\SH�
GpFLVLRQ��$LQVL��j� OD� ILQ�GH� OD� WkFKH�G
LQWpJUDWLRQ�GH� OD�SKDVH�GH�UpDOLVDWLRQ��GHX[�GpFLVLRQV�
SHXYHQW� rWUH� SULVHV�� OH� SDVVDJH� HQ� DVVXUDQFH� RX� OD� GHPDQGH� GLUHFWH� GH� YDOLGDWLRQ� SDU�
O
H[SHUW�IRQFWLRQQHO��&HWWH�WkFKH�YD�GRQF�SRXYRLU�PHWWUH�j�MRXU�GHX[�GRQQpHV�GpFLVLRQQHOOHV��
TXL�V
H[FOXHQW� O
XQH� O
DXWUH��(Q�IDLW��WURLV�GpFLVLRQV�VXSSOpPHQWDLUHV�SHXYHQW�pJDOHPHQW�rWUH�
SULVHV� ORUV� GH� FHWWH� WkFKH�� WRXW� FRPPH� ORUV� GH� O
HQVHPEOH� GHV� WkFKHV�� ORWLU�� DQQXOHU� RX�
VXVSHQGUH��

�����/D�GpPDUFKH�

1RWUH�REMHFWLI�GDQV�FH�SURMHW�pWDLW�GRQF�G
DXWRPDWLVHU�OH�SURFHVVXV�GH�70$�DX�PR\HQ�
GX�PRWHXU�GH�ZRUNIORZ�)ORZ0LQG��3RXU�FHOD�QRXV�DYRQV�XWLOLVp�GHX[�GHV�FRPSRVDQWV�GH�OD�
FKDvQH�G
LQJpQLHULH�GH�SURFHVVXV��

• OH�PRGHOHXU�GH�SURFHVVXV�SRXU�OD�GpILQLWLRQ�GX�SURFHVVXV�GH�70$�

• 6FULSWRU�*� SRXU� OD� JpQpUDWLRQ� GX� ZRUNIORZ� HW� DXWUHV� SURGXLWV� GpULYpV� GX�
SURFHVVXV��

1RWUH� WUDYDLO� D� GRQF� FRQVLVWp� j� GpILQLU� OH� SURFHVVXV� HQ� FROODERUDWLRQ� DYHF� TXHOTXHV�
SHUVRQQHV�GH�OD�SODWH�IRUPH�GH�70$��DLQVL�TX
j�GpILQLU�OHV�VHUYLFHV�GH�JpQpUDWLRQ�SHUPHWWDQW�
G
DOLPHQWHU� OH� PRWHXU� GH� ZRUNIORZ� j� SDUWLU� GX� PRGqOH� GH� SURFHVVXV�� &HV� GHX[� DFWLYLWpV�
pWDLHQW� UpDOLVpHV� HQ� SDUDOOqOH� HW� GH� IDoRQ� LQFUpPHQWDOH�� /H� PRGqOH� GX� SURFHVVXV� HVW� XQ�
PRGqOH�PpWLHU�� LQGpSHQGDQW�GH� WRXWH�SODWH�IRUPH��/HV� VHUYLFHV�GH�JpQpUDWLRQ� VSpFLILHQW� OD�
IDoRQ� GRQW� OHV� FRQFHSWV� PpWLHUV� VRQW� LQWpJUpV� GDQV� O¶DUFKLWHFWXUH� G¶LPSOpPHQWDWLRQ�� &H�
SURFHVVXV�SHXW�rWUH�DVVLPLOp�j�XQ�F\FOH�HQ�<��DYHF�G¶XQ�F{Wp�XQ�3,0�FRQWHQDQW�OH�PRGqOH�GX�
SURFHVVXV�LQGpSHQGDPPHQW�GHV�FRQWUDLQWHV�GXHV�j�OD�SODWH�IRUPH�G¶H[pFXWLRQ��HW�GH�O¶DXWUH�



8QH�SUHPLqUH�PLVH�HQ�°XYUH�LQGXVWULHOOH�
 

 
����

 
 

OHV� VHUYLFHV� SHUPHWWDQW� OHXU� LQWpJUDWLRQ� VXU� FHWWH� GHUQLqUH� �FRQVWLWXpH� GDQV� QRWUH� FDV� SDU�
)ORZ0LQG��OH�VHUYHXU�+773�$SDFKH��OH�VHUYHXU�GH�VHUYOHW�$SDFKH�-VHUY��OD�EDVH�GH�GRQQpHV�
0\64/��HW�O¶HQVHPEOH�GHV�DSSOLFDWLRQV�GpSOR\pHV�GDQV�OH�FDGUH�GH�OD�70$����

'HV�LQIRUPDWLRQV�QpFHVVDLUHV�DX�SLORWDJH�GHV�VHUYLFHV�GH�JpQpUDWLRQ�RQW�WRXWHIRLV�pWp�
GpILQLHV� DX� VHLQ� GX� PRGqOH� PpWLHU� SDU� O¶LQWHUPpGLDLUH� GH� WDJJHG� YDOXHV�� 2Q� SHXW� GRQF�
FRQVLGpUHU�TX¶RQ�D�GHX[�PRGqOHV�GH�SURFHVVXV��PrPH�VL��SK\VLTXHPHQW��LO�Q¶\�D�TX¶XQ�VHXO�
PRGqOH���/H�SUHPLHU�PRGqOH��VXU�OHTXHO�RQW�WUDYDLOOp�OHV�H[SHUWV�PpWLHU��HVW�XQH�GHVFULSWLRQ�
JpQpULTXH� GX� SURFHVVXV�� /H� VHFRQG� PRGqOH� HVW� XQH� DGDSWDWLRQ� GX� SUHPLHU�� 'HV� WDJJHG�
YDOXHV� RQW� pWp� DMRXWpHV� DILQ� GH� GpFOLQHU� OH� PRGqOH� JpQpULTXH� SRXU� XQH� SODWH�IRUPH�
SDUWLFXOLqUH��&H�WUDYDLO�HVW�GRQF�GX�UHVVRUW�GH�O¶LQWpJUDWHXU��

/H�SUHPLHU�PRGqOH�HVW�DLQVL�EDVp�VXU�OH�PpWD�PRGqOH�WHO�TX¶LO�D�pWp�GpILQL��DORUV�TXH�OH�
VHFRQG� VH� EDVH� VXU� XQH� H[WHQVLRQ� GH� FH�PpWD�PRGqOH� �HQ�TXHOTXH� VRUWH� XQ�SURILO��� &HWWH�
GpPDUFKH�HQWUH�GRQF�WRWDOHPHQW�GDQV�OH�FDGUH�GH�O¶DUFKLWHFWXUH�GX�0'$�GH�O¶20*��

/H�SURFHVVXV� D� pWp�PRGpOLVp� GH� IDoRQ� LQFUpPHQWDOH��1RXV�DYRQV� FKRLVL�GH�PRGpOLVHU�
G¶DERUG� OHV�DFWLYLWpV�� OHV�WkFKHV�HW�OHXU�RUGRQQDQFHPHQW��F¶HVW�j�GLUH�OHV�WUDQVLWLRQV�HW�OHXUV�
FRQGLWLRQV�� 1RXV� DYRQV� GRQF� G�� pJDOHPHQW� GpILQLU� OHV� GpFLVLRQV� TXL� SRXYDLHQW� rWUH� SULVHV�
DLQVL�TXH�OHV�GRQQpHV�SHUWLQHQWHV��DX�VHQV�R��O¶HQWHQG�OH�:I0&��F¶HVW�j�GLUH�OHV�GRQQpHV�TXL�
YRQW�SHUPHWWUH�G¶RULHQWHU�OH�IOX[�GH�FRQWU{OH���8QH�IRLV�TXH�OH�JUDSKH�G¶DFWLYLWp�GX�SURFHVVXV�
D�pWp�YDOLGp��QRXV�QRXV�VRPPHV�DWWDFKpV�j�GpILQLU�OH�MHX�GH�U{OHV��SXLV�OHV�GRFXPHQWV�HW�OHV�
RXWLOV��/HV�GRQQpHV�RQW�pWp�DMRXWpHV�j�FKDTXH�pWDSH��VHORQ�OHV�EHVRLQV���

/D�VpSDUDWLRQ�HQWUH�FHV�pWDSHV�Q¶D�ELHQ�V�U�SDV�pWp�DXVVL�FODLUH�GDQV�OD�UpDOLWp�TXH�FH�
TXH�QRXV�DYRQV�SX�LQGLTXHU�SUpFpGHPPHQW��(Q�HIIHW��ORUVTX¶XQ�H[SHUW�PpWLHU�PRGpOLVH�XQH�
WkFKH�� RQ� QH� VRXKDLWH� HQ� DXFXQ� FDV� OH� UHVWUHLQGUH� j� QH� VDLVLU� TX¶XQH� SDUWLH� GH� VHV�
FRQQDLVVDQFHV��0rPH�VL� O¶REMHFWLI�GH� O¶LQFUpPHQW�HVW� OD�GpILQLWLRQ�GHV�WkFKHV�� LO�SHXW�YRXORLU�
VLJQDOHU�O¶XWLOLVDWLRQ�G¶XQ�RXWLO�ORUV�G¶XQH�WkFKH��7RXWHIRLV��pWDQW�GRQQp�OD�SDXYUHWp�GX�PRGqOH�
j�FH�PRPHQW��LO�HVW�GLIILFLOH�SRXU�O¶LQWpJUDWHXU�GH�SDUDPpWUHU�O¶LQYRFDWLRQ�GH�FHWWH�DSSOLFDWLRQ��
8Q� GHV� DYDQWDJHV� GH� QRWUH� VROXWLRQ�� SDU� UDSSRUW� j� OD� SOXSDUW� GHV� RXWLOV� GH� FRQFHSWLRQ�GH�
ZRUNIORZ�� HVW� TX¶XQ� PRGqOH� PrPH� LQFRPSOHW� SHXW� rWUH� H[pFXWp�� (Q� HIIHW�� ORUV� GH� OD�
JpQpUDWLRQ� GX� SURWRW\SH�� VHXOHV� VHURQW� UHWHQXHV� OHV� SDUWLHV� GX�PRGqOH� TXH� O¶RQ� VRXKDLWH�
YDOLGHU� ORUV� G¶XQ� LQFUpPHQW�� $LQVL�� ORUV� GHV� LQFUpPHQWV� LQLWLDX[�� OH� ZRUNIORZ� JpQpUp� QH�
SUHQGUD�HQ�FRPSWH�TXH� OH�JUDSKH�G¶DFWLYLWp��2Q�SHXW�DLQVL�PDVTXHU�HW�GpPDVTXHU�FHUWDLQV�
DVSHFWV�GH�PRGqOH�ORUV�GH�OD�JpQpUDWLRQ�GX�ZRUNIORZ���

'DQV�OH�FDV�R��FHW�DVSHFW�HVW�QpFHVVDLUH��GHV�FKRL[�DUELWUDLUHV�SHXYHQW�rWUH�IDLWV�SRXU�
TXH� OH� ZRUNIORZ� SXLVVH� WRXW� GH� PrPH� rWUH� YDOLGp�� &¶HVW� SDU� H[HPSOH� OH� FDV� GHV� WkFKHV�
DXWRPDWLTXHV�� 8QH� WkFKH� DXWRPDWLTXH� HVW� XQH� LQYRFDWLRQ� EDWFK� G¶XQH� DSSOLFDWLRQ�� 6L�
O¶DSSOLFDWLRQ� TX¶HOOH� HQFDSVXOH� Q¶HVW� SDV� GpFULWH�� OH� PRWHXU� GH� ZRUNIORZ� JpQpUHUD� XQH�
H[FHSWLRQ��3RXU�SDOOLHU�FH�SUREOqPH��QRXV�DYRQV�XWLOLVp�XQ�U{OH�YLUWXHO�j�TXL�WRXWHV�OHV�WkFKHV�
DXWRPDWLTXHV�pWDLHQW�DIIHFWpHV�VRXV�OD�IRUPH�GH�WkFKHV�PDQXHOOHV��(OOHV�pWDLHQW�ELHQ�GpFULWHV�
FRPPH� GHV� WkFKHV� DXWRPDWLTXHV� GDQV� OH� PRGqOH� GH� SURFHVVXV�� PDLV� SURGXLVDLHQW� j� OD�
JpQpUDWLRQ� GHV� WkFKHV� PDQXHOOHV�� /RUVTXH� OHV� RXWLOV� RQW� pWp� GpILQLV� HW� LQWHUIDFpV�
FRUUHFWHPHQW��FH�SDWWHUQ�D�pWp�DEDQGRQQp��$LQVL��DX�IXU�HW�j�PHVXUH�GX�SURMHW�OHV�VHUYLFHV�
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GH�JpQpUDWLRQ�RQW�pYROXp��$� WRXW�PRPHQW�� OD� YHUVLRQ�GX�SURFHVVXV�GpILQL� DYHF� OHV�H[SHUWV�
PpWLHU� SHXW�HOOH� rWUH� JpQpUpH� HW� YDOLGpH�� ,O� Q¶\� D� SDV� IRUFpPHQW� EHVRLQ� G¶DWWHQGUH� TXH� OH�
PRGqOH�DLW�DWWHLQW�XQ�QLYHDX�LPSRUWDQW�GH�FRPSOpWXGH�HW�GH�SUpFLVLRQ��

/¶LPSOpPHQWDWLRQ� GX� SURFHVVXV� DXWRPDWLVp� D� GRQF� pWp� GpFRXSpH� HQ� GHX[� DFWLYLWpV�
SDUDOOqOHV�HW� LWpUDWLYHV� �� OD�PRGpOLVDWLRQ�GH�SURFHVVXV�HW� OH�GpYHORSSHPHQW�GHV�VHUYLFHV�GH�
JpQpUDWLRQ� �)LJXUH� ������ /¶DSSOLFDWLRQ� G¶XQH� YHUVLRQ� GHV� VHUYLFHV� GH� JpQpUDWLRQV� VXU� XQH�
YHUVLRQ�GX�PRGqOH�SHUPHW�GH�SURGXLUH�XQ�SURWRW\SH��SOXV�RX�PRLQV�SURFKH�GX�UpVXOWDW�ILQDO��
&HOD�SHUPHW�DX[�H[SHUWV�PpWLHU�GH�YDOLGHU�QRQ�SDV�XQ�PRGqOH�VWDWLTXH�HW�JpQpULTXH��PDLV�XQ�
SURWRW\SH�G\QDPLTXH�HW�DGDSWp�j� OHXU�HQYLURQQHPHQW�GµH[pFXWLRQ��/HV�G\VIRQFWLRQQHPHQWV�
LGHQWLILpV�GRLYHQW�HQVXLWH�rWUH�DQDO\VpV�SRXU�GpWHUPLQHU�V¶LOV�SURYLHQQHQW�GX�PRGqOH�RX�GH�VD�
WUDQVIRUPDWLRQ�� $LQVL�� VL� OD� YDOLGDWLRQ� GX� SURFHVVXV� SDU� OHV� H[SHUWV� PpWLHU� HVW� IDFLOLWpH��
O¶DQDO\VH� GHV� G\VIRQFWLRQQHPHQWV� QpFHVVLWH� XQ� FHUWDLQ� GHJUp� GH� PDvWULVH� GH� OD� VROXWLRQ�
JOREDOH�SRXU�rWUH�HQ�PHVXUH�G¶HQ�GpILQLU�O¶RULJLQH��

 

Modélisation 
du processus 

Services de 
génération 

Génération 
d’un prototype 

Validation du 
prototype 

Modifs 
processus 

Modifs 
services 

 
)LJXUH������/D�GpPDUFKH�LWpUDWLYH�

�����)ORZ0LQG�

)ORZ0LQG� HVW� XQ� HQYLURQQHPHQW� GH� JHVWLRQ� GH� SURFHVVXV�� ,O� HVW� XQ� GHV� FRPSRVDQWV�
PDMHXUV�GH�OD�SODWH�IRUPH�ORJLFLHOOH�GH�OD�70$��SXLVTXH�F¶HVW�OXL�TXL�VXSSRUWH�O¶H[pFXWLRQ�GX�
SURFHVVXV��,O�HVW�pGLWp�HW�GLVWULEXp�SDU�OD�VRFLpWp�$ND]L��&HWWH�VWDUW�XS�D�pWp�IRQGpH�HQ������
HW�HVW�EDVpH�j�0H\ODQ��SUqV�GH�*UHQREOH���

)ORZ0LQG�VH�GpFRPSRVH�HQ�TXDWUH� FRPSRVDQWV�SULQFLSDX[� �)LJXUH������� /H�'HVLJQHU�
SHUPHW�GH�FRQFHYRLU�GHV�PRGqOHV�GH�ZRUNIORZ��/H�3URFHVVRU�HVW� OH�PRWHXU�G
H[pFXWLRQ��/H�
5HPLQGHU�HVW�O
LQWHUIDFH�VWDQGDUG�SDU�ODTXHOOH�O
XWLOLVDWHXU�SRXUUD�LQWHUDJLU�DYHF�OH�ZRUNIORZ��
(QILQ�� O
,QVLJKW0DQDJHU� SHUPHW� GH� VXLYUH�� GH� FRQWU{OHU� HW� G
DGPLQLVWUHU� O
pYROXWLRQ� GHV�
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GLIIpUHQWHV� LQVWDQFHV� GH� SURFHVVXV�� /HV� LQWHUFRQQH[LRQV� DYHF� OH� V\VWqPH� G
LQIRUPDWLRQ� VH�
IRQW�JUkFH�j�GHV�FRPSRVDQWV�-DYD��OHV�)ORZ%HDQV��

 

Designer 

Insight Man. 

Reminder 

Processor 

FlowBeans 

Concepteur 

Administrateur 

Utilisateur 

Système 
d’information 

 
)LJXUH������/HV�GLIIpUHQWV�FRPSRVDQWV�GH�)ORZ0LQG�

/H�'HVLJQHU��)LJXUH������HVW�XQ�RXWLO�JUDSKLTXH�GH�GpILQLWLRQ�GH�ZRUNIORZ��,O�SHUPHW�GH�
GpILQLU� OD�GpFRPSRVLWLRQ�GX�SURFHVVXV�HQ�pWDSHV�� O
HQFKDvQHPHQW�GH�FHV�pWDSHV��OHV�IOX[�GH�
GRQQpHV�DLQVL�TXH�OHV�FRQQH[LRQV�DYHF�OH�V\VWqPH�G
LQIRUPDWLRQ���



8QH�SUHPLqUH�PLVH�HQ�°XYUH�LQGXVWULHOOH�
 

 
����

 
 

 
)LJXUH������/H�PRGXOH�'HVLJQHU�GH�)ORZ0LQG�

/H�PpWD�PRGqOH� VRXV�MDFHQW�GHV�ZRUNIORZV�FRQoXV�j� O
DLGH�GX�'HVLJQHU�HVW�SUpVHQWp�
)LJXUH������8Q�SURFHVVXV�HVW�FRQVWLWXp�G
XQH�pWDSH�SULQFLSDOH��&HWWH�pWDSH�SHXW�rWUH�VRLW�XQH�
pWDSH�VLPSOH��VRLW�XQH�pWDSH�FRPSRVpH��8QH�pWDSH�FRPSRVpH�GpILQLW�j�OD�IRLV�GHV�pWDSHV�GH�
SOXV�EDV�QLYHDX�HW�XQ�JUDSKH�G
DFWLYLWp��&H�JUDSKH�HVW�XQH�VXFFHVVLRQ�G
LQYRFDWLRQ�G
pWDSHV��
VRLW�GLUHFWHPHQW�FRQWHQXH�GDQV� O
DFWLYLWp�FRPSRVpH��VRLW�GDQV� O
XQH�GHV�DFWLYLWpV�FRQWHQDQW�
FHWWH� DFWLYLWp� FRPSRVpH�� /
RUGRQQDQFHPHQW� GHV� pWDSHV� HVW� VSpFLILp� j� O¶DLGH� GH� WUDQVLWLRQV�
VSpFLILDQW�GHV�FRQGLWLRQV�VXU�OHV�GRQQpHV�GpILQLHV�GDQV�OH�FDGUH�GH�O¶DFWLYLWp�HQJOREDQWH��

8QH�pWDSH�DWRPLTXH�HQFDSVXOH�XQ�)ORZ%HDQ��8Q�)ORZ%HDQ�HVW�XQ�FRPSRVDQW�-DYD�TXL�
LPSOpPHQWH�XQ� FHUWDLQ�QRPEUH�GH�PpWKRGHV� �RQ/RDG��RQ6WDUW��RQ5XQ�� LQYRTXpHV�j�GLYHUV�
PRPHQW� GH� VRQ� F\FOH� GH� YLH�� &
HVW� OH� )ORZ%HDQ� TXL� SHUPHW� OHV� FRPPXQLFDWLRQV� DYHF� OH�
V\VWqPH�G
LQIRUPDWLRQ��$ND]L�SRVVqGH�XQ�FDWDORJXH�GH�)ORZ%HDQV�VWDQGDUGV��SHUPHWWDQW�GH�
VH�FRQQHFWHU�j�GHV�VHUYHXUV�GH�PDLOV��j�GHV�EDVHV�GH�GRQQpHV�RX�HQFRUH�j�GHV�DQQXDLUHV�YLD�
GHV�SURWRFROHV�QRUPDOLVpV� �323���6073��2'%&��/'$3���'H�SOXV�� LO� HVW� WUqV� IDFLOH�G
DMRXWHU�
GHV�)ORZ%HDQV�VSpFLILTXHV�j�XQ�VLWH��j� OD�VHXOH�FRQGLWLRQ�TXH� O
DSSOLFDWLRQ�DYHF� ODTXHOOH�RQ�
VRXKDLWH�FRPPXQLTXHU�SXLVVH�rWUH�DFFpGpH�j�SDUWLU�G
XQ�FRPSRVDQW�-DYD��

&KDTXH�pWDSH�GX�SURFHVVXV�GpILQLW�VRQ�SURSUH�HVSDFH�GH�QRPPDJH��7RXWH�LQYRFDWLRQ�
GRQQH�GRQF�OLHX�j�XQ�UHQRPPDJH�HQ�HQWUpH��GH�O
pWDSH�HQJOREDQWH�YHUV�O
pWDSH�LQYRTXpH��RX�
HQ� VRUWLH� �GH� O
pWDSH� LQYRTXpH� YHUV� O
pWDSH� HQJOREDQWH��� 8Q� UHQRPPDJH� HQ� HQWUpH� �UHVS��
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VRUWLH��FRQVLVWH�j�DIIHFWHU�XQH�H[SUHVVLRQ�IRUPpH�j�SDUWLU�GHV�GRQQpHV�GH�O
pWDSH�HQJOREDQWH�
�UHVS��LQYRTXpH��j�FHUWDLQHV�GRQQpHV�GH�O
pWDSH�LQYRTXpH��UHVS��HQJOREDQWH���

AtomicTransition

condition

And Or

ComplexTransition

Transition

1..n

DataFlow

expression

Process

AtomicStep

Ouput Input

ProcessComponent

name
author
version

Data

javaType

1

0..n

1

+contains
0..n

+container

1

Step

1

+topStep

1

ComposedStep

0..n

0..1

+child
0..n

+parent 0..1

StepInvokation

1
+invoke

1

0..1

1

0..n

0..n

1..n
+graphComponent

1..n
1+initial 1

+ouput

0..n

+input 0..n

FlowBean

javaName0..n

+uses

0..n

1+encapsulates 1 +target 1

{ordered}

{ordered}

+waitsFor

1

1..n

+transition 0..1

 
)LJXUH������/H�PpWD�PRGqOH�GH�GpILQLWLRQ�GH�SURFHVVXV�)ORZ0LQG��YHUVLRQ�

SDUWLHOOH��

,O� HVW� LQWpUHVVDQW� GH� FRPSDUHU� FH� PpWD�PRGqOH� DYHF� FHOXL� GH� QRWUH� PRGHOHXU� GH�
SURFHVVXV��'H�QRPEUHX[�FRQFHSWV�SUpVHQWV�GDQV�OH�PRGHOHXU�GH�6RGLIUDQFH�VRQW�DEVHQWV�GX�
'HVLJQHU��2Q�SHXW�FLWHU�SDU�H[HPSOH�OHV�RXWLOV��OHV�U{OHV�RX�HQFRUH�OHV�GRFXPHQWV��'H�SOXV�OH�
IDLW� TXH� FKDTXH�pWDSH� VRLW� XQ� HVSDFH�GH�QRPPDJH�DORXUGLW� FRQVLGpUDEOHPHQW� OD�GpILQLWLRQ�
G
XQ�SURFHVVXV��6XUWRXW� VL� O
RQ� WLHQW� FRPSWH�GX�QRPEUH�GH� UHQRPPDJH�TXH�FHOD� LPSOLTXH��
3DU�FRQWUH��FHWWH�WHFKQLTXH�SHUPHW�XQ�QLYHDX�GH�UpXWLOLVDELOLWp�ELHQ�VXSpULHXU�j�FHOXL�GH�QRWUH�
PRGHOHXU�� 2Q� VH� WURXYH� GRQF� LFL� IDFH� j� XQ� RXWLO� GpILQL� SRXU� GHV� LQIRUPDWLFLHQV�� ,O� HVW� SDU�
FRQWUH�EHDXFRXS�PRLQV�ELHQ�DGDSWp�SRXU�GHV�H[SHUWV�PpWLHU�RX�GHV�RUJDQLVDWHXUV��

/HV�PRGqOHV� GH� ZRUNIORZ� FRQoXV� j� SDUWLU� GX� 'HVLJQHU� VRQW� VWRFNpV� GDQV� XQ� IRUPDW�
WH[WXHO� QRPPp� )03�� &
HVW� FH� IRUPDW� TXH� QRXV� XWLOLVRQV� SRXU� JpQpUHU� GHV� ZRUNIORZV�
)ORZ0LQG�j�SDUWLU�GH�QRWUH�PRGHOHXU��
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8QH�IRLV�TX
XQ�SURFHVVXV�D�pWp�GpILQL�� LO�SHXW�rWUH�FKDUJp�GDQV�OH�3URFHVVRU�SRXU�rWUH�
H[pFXWp��/HV�LQWHUDFWLRQV�DYHF�OHV�XWLOLVDWHXUV�VH�IRQW�SDU�GHV�IRUPXODLUHV�+70/��/
HQYRL�G
XQ�
IRUPXODLUH� j� XQ� XWLOLVDWHXU� HVW� VSpFLILp� GDQV� OH� SURFHVVXV� SDU� O
LQYRFDWLRQ� G
XQ� )ORZ%HDQ�
VSpFLILTXH�� &HV� IRUPXODLUHV� SHXYHQW� rWUH� HQULFKLV� DX� PR\HQ� G
XQ� ODQJDJH� VSpFLILTXH� �OH�
7DJD]L��SRXU�DFFpGHU�DX[�GRQQpHV�GX�SURFHVVXV�RX�REWHQLU�XQ�FHUWDLQ�QRPEUH�G
LQIRUPDWLRQV�
VXU�OH�FRQWH[WH�G
H[pFXWLRQ��&HV�IRUPXODLUHV�SHXYHQW�rWUH�YLVXDOLVpV�DX�PR\HQ�GX�5HPLQGHU�
�)LJXUH�������TXL�SHUPHW�j�XQ�DFWHXU�GH�YLVXDOLVHU�HW�GH�YDOLGHU�O
HQVHPEOH�GHV�WkFKHV�TXL�OXL�
VRQW�DVVLJQpHV��&H�5HPLQGHU�SHXW�rWUH�DGDSWp�VHORQ�OHV�VLWHV��HW�LO�SHXW�rWUH�LQWpJUp�DX�VHLQ�
G
XQ�SRUWDLO�G
HQWUHSULVH��

 
)LJXUH������/H�5HPLQGHU�VWDQGDUG��H[WUDLW�GH�OD�GRFXPHQWDWLRQ�)ORZ0LQG��

/D�GHUQLqUH�YHUVLRQ�GH�)ORZPLQG�D�DSSRUWp�GHX[�LQQRYDWLRQV�LPSRUWDQWHV��'
XQH�SDUW��
OH�ODQJDJH�)03�D�pWp�UHPSODFp�SDU�XQ�ODQJDJH�;0/��'H�SOXV��OH�5HPLQGHU�SHXW�DXVVL�LQWpJUHU�
GHV�SDJHV�-63��LO�QH�VH�OLPLWH�SOXV�DX�VHXO�ODQJDJH�SURSULpWDLUH�7DJD]L���(QILQ��FRPPH�QRXV�
O
DYRQV�GpMj�PHQWLRQQp��XQ�SDUWHQDULDW�WHFKQLTXH�D�pWp�pWDEOL�HQWUH�6RGLIUDQFH�HW�$ND]L�SRXU�
OD�GpILQLWLRQ�G
XQ�PRGHOHXU�GH�SURFHVVXV�VH�VLWXDQW�HQ�DPRQW�GX�'HVLJQHU��

�����/H�SURFHVVXV�GH�70$�DXWRPDWLVp�
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/HV� LQIRUPDWLRQV� FRQWHQXHV� GDQV� OH� PRGqOH� GH� SURFHVVXV� YRQW� rWUH� H[SORLWpHV� SRXU�
SURGXLUH�XQ�HQVHPEOH�G¶DUWHIDFWV��3DUPL�FHV�DUWHIDFWV��RQ�SHXW�FLWHU�OH�PRGqOH�GH�ZRUNIORZ��
OHV�LQWHUIDFHV�SHUVRQQH�PDFKLQH�HW�OD�GRFXPHQWDWLRQ�HQ�OLJQH��/H�PRGqOH�GH�ZRUNIORZ�HVW�XQ�
ILFKLHU�pFULW�GDQV�OH�ODQJDJH�)03��,O�GpILQLW�OHV�DFWLYLWpV�HW�OHXU�RUGRQQDQFHPHQW��OHV�IOX[�GH�
GRQQpHV�� OHV� LQYRFDWLRQV� GH� )ORZ%HDQV�� ,O� HVW� GHVWLQp� j� DOLPHQWHU� OH� 3URFHVVRU�� /HV�
IRUPXODLUHV�VRQW�GHV�SDJHV�+70/�LQFOXDQW�GHV�WDJV�VSpFLILTXHV��7DJD]L���,OV�SHUPHWWHQW�DX[�
FROODERUDWHXUV�GH� OD�70$�GH�FRQQDvWUH� OHV�WkFKHV�TXL� OHXU�VRQW�DIIHFWpHV��,OV�GRQQHQW�DFFqV�
DX[�GRFXPHQWV� �)LJXUH������HW�DX[�DSSOLFDWLRQV� LQWHUDFWLYHV� �)LJXUH�������'DQV� OH�SUHPLHU�
H[HPSOH�� O¶DSSOLFDWLRQ� (VVRU� HVW� LQYRTXpH� GHSXLV� OH� PHQX� GX� IRUPXODLUH�� 'DQV� O¶H[HPSOH�
VXLYDQW�� OD� ILFKH� SUpFLVDQW� OD� UHTXrWH� LQLWLDOH� HVW� pJDOHPHQW� DFFpGpH�j�SDUWLU� GX�PHQX��'H�
FHWWH� PDQLqUH�� OH� SRVWH� GH� WUDYDLO� G¶XQ� XWLOLVDWHXU� HVW� WRWDOHPHQW� LQWpJUp�� /¶HQVHPEOH� GHV�
RXWLOV�HW�GRFXPHQWV�VXVFHSWLEOHV�G¶rWUH�XWLOLVp�VRQW�DFFHVVLEOHV�GHSXLV�XQ�PrPH�HQGURLW��FHWWH�
OLVWH�pWDQW�DGDSWpH�DX[�EHVRLQV�SDUWLFXOLHUV�j�OD�WkFKH�HQ�FRXUV���

 
)LJXUH������,QWpJUDWLRQ�GHV�DSSOLFDWLRQV�
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)LJXUH������,QWpJUDWLRQ�GHV�GRFXPHQWV�

/HV�IRUPXODLUHV�FRQVWLWXHQW�pJDOHPHQW�XQ�HVSDFH�GH�WUDYDLO�SRXU�O¶XWLOLVDWHXU�R��LO�SHXW�
UHQVHLJQHU�GHV�FKDPSV�HW�SUHQGUH�GHV�GpFLVLRQV��)LJXUH������
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)LJXUH������3ULVH�GH�GpFLVLRQ�j�O
LVVXH�G
XQH�WkFKH�

8QH�GHV�DWWHQWHV�SULQFLSDOHV�YLV�j�YLV�GX�ZRUNIORZ�pWDLW�GH�SRXYRLU�GLVSRVHU�G
XQ�VXLYL�
j� MRXU� HW� H[KDXVWLI�� &HWWH� IRQFWLRQQDOLWp� HVW� SRVVLEOH� FDU� OH�ZRUNIORZ� FRQVWLWXH� OH� SRLQW� GH�
SDVVDJH� REOLJp� SRXU� OH� WUDLWHPHQW� GHV� LQWHUYHQWLRQV�� %HDXFRXS� GH� PRWHXUV� GH� ZRUNIORZ�
SURSRVHQW� G
DLOOHXUV� GHV� KLVWRULTXHV� HW� GHV� VWDWLVWLTXHV� VXU� OHV� SURFHVVXV� HIIHFWXpV�� 3RXU�
FHUWDLQHV� UDLVRQV� �SpUHQQLWp� GH� OD� VROXWLRQ�� LQWHUURJDWLRQ� IDFLOH� GH� OD� EDVH�GH�GRQQpHV�SDU�
G
DXWUHV�DSSOLFDWLRQV�WHOOHV�TXH�OD�IDFWXUDWLRQ��HWF��QRXV�DYRQV�VRXKDLWp�HIIHFWXHU�OH�VXLYL�QRQ�
SDV� j� WUDYHUV� OH� VXSSRUW� GH� SHUVLVWDQFH� GX� PRWHXU� GH� ZRUNIORZ� PDLV� YLD� XQH� EDVH� GH�
GRQQpHV� SURSULpWDLUH�� &HWWH� EDVH� GH� GRQQpHV�SHUPHW�GH� VWRFNHU� OHV� GRQQpHV�GX�ZRUNIORZ�
MXJpHV� SHUWLQHQWHV� DX� IRUPDW� GpVLUp� SDU� OHV� XWLOLVDWHXUV�� 3DU� H[HPSOH� O
pWDW� G
DYDQFHPHQW�
G
XQH� LQWHUYHQWLRQ�HVW�YX�DX� WUDYHUV�G
XQ�FHUWDLQ�QRPEUH�G
pWDWV�TXL�QH�FRUUHVSRQGHQW�SDV�
GLUHFWHPHQW�j�GHV�WkFKHV��PDLV�j�GHV�VRXV�SDUWLHV�GX�SURFHVVXV��

/H� SUREOqPH� DXTXHO� QRXV� QRXV� VRPPHV� KHXUWpV� pWDLW� OD� VSpFLILFDWLRQ� GHV� WkFKHV� GH�
PLVHV�j� MRXU�DXWRPDWLTXH�GH� OD�EDVH�GH�GRQQpHV�j� O
LQWpULHXU�GX�ZRUNIORZ��,O�pWDLW�KRUV�GH�
TXHVWLRQ�TXH�FHV�WkFKHV�VRLHQW�UHSUpVHQWpHV�H[SOLFLWHPHQW�GDQV�OH�SURFHVVXV�PpWLHU�FDU�FHOD�
O
DORXUGLUDLW� pQRUPpPHQW�� OH� UHQGDQW� PRLQV� OLVLEOH� �FRPSDUHU� )LJXUH� ���� HW� )LJXUH� ������
'
DXWUH� SDUW� FHWWH� VSpFLILFDWLRQ� Q
pWDLW� SDV� GX� UHVVRUW� GH� O
H[SHUW� PpWLHU� HW� QRXV� QH�
VRXKDLWLRQV�SDV�GpVWUXFWXUHU�OH�PRGqOH�GH�SURFHVVXV�IRXUQL��

�
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)LJXUH������([HPSOH�GH�SURFHVVXV�QRQ�VXUFKDUJp�SDU�OHV�PLVHV�j�MRXU�GH�OD�EDVH�

GH�VXLYL�

 
)LJXUH������/H�PrPH�SURFHVVXV�VXUFKDUJp�SDU�OHV�PLVHV�j�MRXU�GH�OD�EDVH�GH�VXLYL�

3RXU� pYLWHU� FH� SUREOqPH� QRXV� DYRQV� GRQF� FKRLVL� GH� JpQpUHU� FHV� DFFqV� j� OD� EDVH� GH�
GRQQpHV�GH�VXLYL��$LQVL�OD�FRPSOH[LWp�Q
HVW�SDV�DX�QLYHDX�GX�PRGqOH��TXL�Q
HVW�SDV�©�SROOXp�ª�
SDU� GHV� FRQVLGpUDWLRQV� H[WpULHXUHV� DX� VHXO� SURFHVVXV�� PDLV� DX� QLYHDX� GHV� VFULSWV� GH�
JpQpUDWLRQ��3RXU�FHOD�QRXV�DYRQV�PLV�DX�SRLQW�XQH�UqJOH�GH�JpQpUDWLRQ�VSpFLILTXH�LQGLTXDQW�
TX
j�FKDTXH�pWDSH��DFWLYLWp��WkFKH�HW�PrPH�SURFHVVXV��GX�PRGqOH�QH�FRUUHVSRQGDLW�SDV�XQH�
pWDSH�VLPSOH�GDQV�OH�ZRUNIORZ�PDLV�XQH�pWDSH�FRPSRVpH�VXU�OH�PRGqOH�VXLYDQW�GH�OD�)LJXUH�
�����

 

Etape Etape 
englobante 

Maj BD 
suivi 

Etape Maj BD 
suivi 

Modèle Workflow 

 
)LJXUH������/H�SDWWHUQ�GH�FRUUHVSRQGDQFH�HQWUH�XQH�pWDSH�GX�PRGqOH�HW�XQH�

pWDSH�GX�ZRUNIORZ�

$LQVL�� OD�EDVH�GH�GRQQpHV�GH� VXLYL� HVW�PLVH�j� MRXU�GH� IDoRQ� WRWDOHPHQW� WUDQVSDUHQWH�
SRXU� O¶XWLOLVDWHXU��8QH� IRQFWLRQQDOLWp� GH� FRQVXOWDWLRQ� HQ� OLJQH�D�pWp�GpYHORSSpH��7RXWHV� OHV�
SHUVRQQHV�FRQQHFWpHV�SHXYHQW�DYRLU�XQH�YXH�GH�O
DYDQFHPHQW�GH�FKDFXQH�GHV�LQWHUYHQWLRQV�
�YRLU�)LJXUH�����HW�)LJXUH�������



8QH�SUHPLqUH�PLVH�HQ�°XYUH�LQGXVWULHOOH�
 

 
����

 
 

 
)LJXUH������,QWpJUDWLRQ�GX�VXLYL�HQ�OLJQH�
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)LJXUH������'HVFULSWLI�G
XQH�LQWHUYHQWLRQ�HQ�FRXUV�

(QILQ�� XQ� KLVWRULTXH� WHFKQLTXH� D� pJDOHPHQW� pWp� PLV� j� GLVSRVLWLRQ� GHV� UpDOLVDWHXUV��
7RXWHV�OHV�LQIRUPDWLRQV�WHFKQLTXHV�VDLVLHV�DX�FRXUV�GX�SURFHVVXV�VRQW�VWRFNpHV��'H�OD�PrPH�
PDQLqUH�TXH�SRXU�OH�VXLYL��OD�FROOHFWH�GHV�LQIRUPDWLRQV�HVW�V\VWpPDWLTXH�HW�WUDQVSDUHQWH�SRXU�
OHV� XWLOLVDWHXUV��$LQVL�� HQ� IDLVDQW� XQH� UHFKHUFKH� VXU� TXHOTXHV�PRWV�FOpV�� OH� UpDOLVDWHXU�SHXW�
WUqV�YLWH�YRLU�VL�OH�SUREOqPH�TXL�OXL�D�pWp�VRXPLV�RX�XQ�SUREOqPH�GX�PrPH�W\SH��D�GpMj�pWp�
WUDLWp�� TXL� D� UpDOLVp� O¶LQWHUYHQWLRQ�� j� TXHOOH� GDWH�� HWF�� 2Q� SHXW� SDU� H[HPSOH� FKHUFKHU�
O¶HQVHPEOH�GHV�LQWHUYHQWLRQV�TXL�RQW�WUDLWp�OD�QRWLRQ�GH�FRQWUDW��)LJXUH�������
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)LJXUH������,QWpJUDWLRQ�GH�O¶KLVWRULTXH�WHFKQLTXH�

�����&RQFOXVLRQ�

/D�PLVH�HQ�SURGXFWLRQ�G¶XQH�SUHPLqUH�YHUVLRQ�GX�SURFHVVXV�GH�70$�D�HX�OLHX�ILQ�������
'HV�YHUVLRQV�XOWpULHXUHV�RQW�pWp�UpDOLVpHV�DILQ�GH�SUHQGUH�HQ�FRPSWH�GH�QRXYHDX[�EHVRLQV�HW�
GH� FRUULJHU� FHUWDLQHV� SDUWLHV� GX� SURFHVVXV�� ,O� HVW� DXMRXUG¶KXL� XWLOLVp� SDU� XQH� FLQTXDQWDLQH�
G¶XWLOLVDWHXUV� VXU� OHV� GHX[� VLWHV� GH� 3DULV� HW� G¶2UOpDQV�� &HWWH� DXWRPDWLVDWLRQ� GX� SURFHVVXV�
FRQVWLWXH�XQH�GLIIpUHQWLDWLRQ�HW�XQH�YDOHXU�DMRXWpH�FHUWDLQH�SRXU�O¶RIIUH�GH�70$�SURSRVpH�SDU�
6RGLIUDQFH��/H�JDLQ�HQ�WHUPH�GH�SHUIRUPDQFH�DSSRUWp�SDU�OH�GpSORLHPHQW�GH�FHWWH�VROXWLRQ�D�
pWp� HVWLPp�j�GL[� MRXUV�KRPPH�SDU�PRLV�� ,O� FRQFHUQH�SULQFLSDOHPHQW� O¶DFWLYLWp�GHV� FKHIV�GH�
SURMHW� TXL� Q¶RQW� SOXV� j� SDVVHU� HQWUH� XQH� GHPLH�MRXUQpH� HW� XQH� MRXUQpH� SDU� VHPDLQH� j�
FROOHFWHU� GHV� UHQVHLJQHPHQWV� SRXU� UHPSOLU� OHXUV� pWDWV� G¶DYDQFHPHQW�� &H� SURMHW� D� pWp�
VpOHFWLRQQp�SDU�$ND]L�SRXU�IDLUH�SDUWLH�GH�VHV�©�VXFFHVV�VWRULHV�ª�>�@��

6XU�OH�SODQ�WHFKQLTXH��FH�SURMHW�QRXV�D�SHUPLV�GH�YDOLGHU�OHV�GLIIpUHQWV�FRPSRVDQWV�TXH�
QRXV� DYLRQV� GpYHORSSpV� VXU� XQ� SURFHVVXV� LQGXVWULHO� GH� JUDQGH� DPSOHXU�� 7RXW� G¶DERUG� OHV�
FRQFHSWV�GpILQLV�GDQV� OH�PpWD�PRGqOH�RQW�FRXYHUW� O¶HQVHPEOH�GHV�EHVRLQV�G¶H[SUHVVLRQ�GHV�
H[SHUWV�PpWLHUV��/HV�WDJJHG�YDOXHV�RQW�SHUPLV�O¶DGDSWDWLRQ�GX�PRGqOH�JpQpULTXH�j�OD�SODWH�
IRUPH�G¶H[pFXWLRQ��/D�GpILQLWLRQ�GX�SURFHVVXV�j�O¶DLGH�GX�PRGHOHXU�Q¶D�SDV�QRQ�SOXV�SRVp�GH�
SUREOqPHV� DX[� H[SHUWV� PpWLHU�� /HV� VHUYLFHV� GH� JpQpUDWLRQ� RQW� SHUPLV� GH� SURGXLUH� GHV�
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ZRUNIORZV� H[pFXWDEOHV� WRXW� DX� ORQJ� GX� SURMHW�� TXH� FH� VRLW� j� GHV� ILQV� GH� YDOLGDWLRQ� RX� GH�
GpSORLHPHQW��/D�VROXWLRQ�TXH�QRXV�DYRQV�GpYHORSSpH�D�GRQF�SX�GpPRQWUHU�VD�SHUWLQHQFH�HW�
VRQ� HIILFDFLWp� GDQV� FH� FDGUH� TXL� pWDLW�� UDSSHORQV�OH�� XQ� GHV� REMHFWLIV� SULRULWDLUHV� GH�
6RGLIUDQFH��

3DU� FRQWUH�� QRXV� Q¶DYLRQV� MXVTX¶LFL� DXFXQHPHQW� WHQX� FRPSWH� GHV� UpDFWLRQV� TXH�
SRXUUDLHQW� HQJHQGUHU� FHV� WUDYDX[� FKH]� OHV� XWLOLVDWHXUV�� &H� SURMHW� QRXV� D� SHUPLV� GH� QRXV�
FRQIURQWHU� j� FHWWH� UpDOLWp� GX� WHUUDLQ�� -XVTX¶LFL�� FKDTXH� FROODERUDWHXU� GH� OD� SODWH�IRUPH� GH�
70$�DIILUPDLW�VXLYUH�OH�SURFHVVXV�GpFULW�GDQV�OHV�JXLGHV�PpWKRGRORJLTXHV��6D�PRGpOLVDWLRQ��
HW� SOXV� HQFRUH� OHV� GpPRQVWUDWLRQV� GH� SURWRW\SHV�� RQW� SHUPLV� GH� PHWWUH� j� MRXU� GHV�
GLYHUJHQFHV�SURIRQGHV�VXU�OHV�LQWHUSUpWDWLRQV�TXL�HQ�pWDLHQW�IDLWHV��/D�GpILQLWLRQ�G¶XQH�YHUVLRQ�
GX�PRGqOH�GpERXFKDLW�VXU�XQ�SUHPLHU�FRQVHQVXV��FRQVHQVXV�TXL�GLVSDUDLVVDLW�ORUV�GHV�PLVHV�
HQ� VLWXDWLRQ�� &¶HVW� SRXUTXRL� OD� JpQpUDWLRQ� LPPpGLDWH� GH� SURWRW\SHV� j� SDUWLU� GH� PRGqOHV�
PrPH� LQFRPSOHWV� QRXV� DSSDUDvW� FRPPH�XQH� VROXWLRQ�GHV�SOXV� SHUWLQHQWHV� j� FH�SUREOqPH��
/HV� pYHQWXHOV� GpVDFFRUGV� VXEVLVWDQW� DSUqV� OD�PRGpOLVDWLRQ� VRQW� DLQVL�GpFRXYHUWV�EHDXFRXS�
SOXV�UDSLGHPHQW��

3RXU�PHVXUHU�OHV�JDLQV�DSSRUWpV�SDU�QRWUH�DSSURFKH�DX�SURFHVVXV�GH�70$��RQ�SHXW�VH�
EDVHU�VXU�O¶pFKHOOH�G¶pYDOXDWLRQ�IRXUQLH�SDU�OH�&00��$YDQW�QRV�WUDYDX[��OHV�SURFHVVXV�pWDLHQW�
GpFULWV� GDQV� GLYHUV� GRFXPHQWV� WH[WXHOV�� 8Q� VDYRLU�IDLUH� DYDLHQW� pWp� DFTXLV� HW� XQ� FHUWDLQ�
QRPEUH� GH� SUDWLTXHV� DYDLHQW� pWp� LGHQWLILpHV�� /H� SURFHVVXV� GH� 70$� GH� 6RGLIUDQFH� pWDLHQW�
GRQF� VLWXp� DX� QLYHDX� �� GH� O¶pFKHOOH� &00�� F¶HVW�j�GLUH� DX� QLYHDX� 5HSHDWDEOH�� 1RWUH�
LQWHUYHQWLRQ�D�FRQVLVWp�j�SHUPHWWUH�OD�GpILQLWLRQ�HW�O¶DGDSWDWLRQ�G¶XQ�SURFHVVXV�VWDQGDUG��'H�
SOXV�� OHV� H[pFXWLRQV� GH� FHV� SURFHVVXV� VRQW�PHVXUpHV� HQ� WHUPH� GH� FKDUJHV�� GH� GpODLV�� GH�
QRPEUHV� G¶DQRPDOLH�� HWF�� /H� SURFHVVXV� GH� 70$� GH� 6RGLIUDQFH� WHO� TXH� QRXV� O¶DYRQV�
LQVWUXPHQWp�VH�VLWXH�GRQF�DX�QLYHDX���GH�O¶pFKHOOH�&00��OH�QLYHDX�0DQDJHG��7RXWHIRLV��QRXV�
Q¶DYRQV�SDV�PLV�HQ�SODFH� OH�SURFHVVXV�G¶XWLOLVDWLRQ�V\VWpPDWLTXH�GH�FHV�PHVXUHV�SRXU�XQH�
RSWLPLVDWLRQ� SHUPDQHQWH� GX� SURFHVVXV�� 1RXV� QH� SRXYRQV� GRQF� SUpWHQGUH� DX� QLYHDX� ��
�2SWLPL]LQJ��WHO�TX¶LO�HVW�GpILQL�SDU�OH�&00��
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���,QWpJUDWLRQ�G
XQ�RXWLO�GH�SODQLILFDWLRQ�

�����,QWURGXFWLRQ�

/�D� UpDOLVDWLRQ� VXLYDQWH� V
HVW� IDLWH� GDQV� OH� FDGUH� GH� SURWRW\SHV� GH� SURFHVVXV� GH�
GpYHORSSHPHQW� ORJLFLHO�� &RPPH� QRXV� O
DYRQV� SUpFpGHPPHQW� pYRTXp�� RQ� REVHUYH� XQH�
IRUPDOLVDWLRQ�FURLVVDQWH�GHV�SURFpGpV�GH�GpYHORSSHPHQW�ORJLFLHO��2Q�HVW�SDVVp�GH�PpWKRGHV�
GpWDLOOpHV��GH�W\SH�207��j�GHV�SURFHVVXV�SUpFLV�EDVpV�VXU�GHV�PpWD�PRGqOHV��&
HVW�O
H[HPSOH�
GX�583�TXL�V
HVW�DOLJQp�VXU�63(0��&H�WUDYDLO�GH�IRUPDOLVDWLRQ�UpSRQG�j�GHV�EHVRLQV�HQ�WHUPHV�
GH�TXDOLWp��GH�GpODL� HW�GH� UpGXFWLRQ�GH�FR�WV�� /D�GpILQLWLRQ�GX�SURFHVVXV�HVW�G
DXWDQW�SOXV�
FUXFLDOH�TXH� OD�FRPSOH[LWp�GHV�V\VWqPHV�G
LQIRUPDWLRQ�HVW�HQ�DXJPHQWDWLRQ�FRQVWDQWH��WDQW�
DX� QLYHDX� GH� OD� WDLOOH� TXH� GHV� W\SHV� G
DUWHIDFWV�PDQLSXOpV�� HW� TXH� OHV� RUJDQLVDWLRQV� VRQW�
UpSDUWLHV�VXU�GLIIpUHQWV�VLWHV��

8QH�GHV�SDUWLFXODULWpV�GHV�SURFHVVXV�GH�GpYHORSSHPHQW�ORJLFLHOV��HQ�FRPSDUDLVRQ��SDU�
H[HPSOH��DYHF�OHV�SURFHVVXV�DGPLQLVWUDWLIV��HVW�TX
LOV�SHXYHQW�LPSOLTXHU�XQ�QRPEUH�LPSRUWDQW�
G
DFWHXUV�VXU�GHV�SpULRGHV�DVVH]�ORQJXHV��'H�SOXV��OHV�GXUpHV�GH�FHV�DIIHFWDWLRQV��DLQVL�TXH�
FHOOH�GX�SURMHW�JOREDO��QH�SHXYHQW�TX
rWUH�HVWLPpHV�GH�IDoRQ� LPSUpFLVH�HQ�GpEXW�GH�SURMHW��
&HWWH�HVWLPDWLRQ�SHXW�rWUH�UHYXH�j�WRXW�PRPHQW�HQ�FRXUV�GH�SURMHW��

/
REMHFWLI�GH�FH�SURWRW\SH�HVW�G
LQWpJUHU�WURLV�YXHV�GLIIpUHQWHV�VXU�OH�SURFHVVXV���

• &HOOH� GX� UHVSRQVDEOH� PpWKRGH�� TXL� GpILQLW� OH� SURFHVVXV�� F
HVW�j�GLUH� OHV�
GLIIpUHQWHV�pWDSHV��OHXU�RUGRQQDQFHPHQW��OHV�U{OHV�HW�OHV�GRFXPHQWV�pFKDQJpV��

• &HOOH� GX� FKHI� GH� SURMHW�� TXL� SODQLILH� OH� SURMHW�� HQ� LQGLTXDQW� GHV� GpODLV� HW� GHV�
FKDUJHV�SRXU�OHV�GLIIpUHQWV�UpDOLVDWHXUV��

• &HOOH� GHV� GLIIpUHQWV� UpDOLVDWHXUV�� TXL� UHPSOLVVHQW� OHV� U{OHV� GpILQLV� SDU� OH�
UHVSRQVDEOH� PpWKRGH� HQ� IRQFWLRQ� GHV� DIIHFWDWLRQV� SODQLILpHV� SDU� OH� FKHI� GH�
SURMHW��

&KDFXQ�G
HQWUH� HX[�GLVSRVH�G
XQ�RXWLO� GLIIpUHQW�� DGDSWp�j� VHV�EHVRLQV��SRXU� LQWHUDJLU�
DYHF�OH�SURFHVVXV��3RXU�FH�SURWRW\SH��OHV�RXWLOV�PLV�HQ�°XYUH�VRQW��

• /H�PRGHOHXU�GH�SURFHVVXV�SRXU�GpFULUH�OHV�SURFHVVXV��

• /H�SURJLFLHO�06�3URMHFW�GH�OD�VRFLpWp�0LFURVRIW�SRXU�OHXU�SODQLILFDWLRQ��

• /H�PRWHXU�GH�ZRUNIORZ�)ORZ0LQG�SRXU�OD�GLVWULEXWLRQ�GX�WUDYDLO��

1RXV� DYRQV� YX� GDQV� OH� FKDSLWUH� SUpFpGHQW� XQH� WUDQVIRUPDWLRQ� GH� PRGqOH� SRXU�
DOLPHQWHU� OH�PRWHXU� GH�ZRUNIORZ�)ORZ0LQG�j�SDUWLU� GH�QRWUH�PRGHOHXU�� 3RXU� FH�SURWRW\SH�
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QRXV� DMRXWRQV� XQH� DSSOLFDWLRQ� VXSSOpPHQWDLUH� �� 06�3URMHFW�� /D� FROODERUDWLRQ� HQWUH� OHV�
GLIIpUHQWV�RXWLOV�VH�IDLW�GH�OD�IDoRQ�VXLYDQWH��)LJXUH��������

• /H�SURFHVVXV�HVW�GpILQL�SDU�O
LQWHUPpGLDLUH�GX�PRGHOHXU��

• ,O� HVW� HQVXLWH� H[SORLWp� SRXU� DOLPHQWHU� O
RXWLO� GH� SODQLILFDWLRQ� HW� OH� PRWHXU� GH�
ZRUNIORZ��

• /
RXWLO�GH�SODQLILFDWLRQ�HW�OH�PRWHXU�GH�ZRUNIORZ�pFKDQJHQW�GHV�LQIRUPDWLRQV��/D�
GpILQLWLRQ�GHV�DIIHFWDWLRQV�HW�GHV�pFKpDQFHV�HVW�IDLWH�DYHF�06�3URMHFW��)ORZ0LQG�
XWLOLVH�FHV�LQIRUPDWLRQV�HW�PHW�j�MRXU�OD�SODQLILFDWLRQ�HQ�VLJQDODQW�OH�GpPDUUDJH�
HW�OD�ILQ�GHV�WkFKHV��

 

Responsable 
méthode Modeleur 

FlowMind MS-Project 

Chef de projet 

Réalisateur 

 
)LJXUH������,QWpJUDWLRQ�GH�OD�GpILQLWLRQ��GH�OD�SODQLILFDWLRQ�HW�GH�O
H[pFXWLRQ�

1RXV� FRPPHQoRQV� SDU� SUpVHQWHU� O
RXWLO� GH� SODQLILFDWLRQ� 06�3URMHFW�� 1RXV� pWXGLRQV�
HQVXLWH� OD� WUDQVIRUPDWLRQ� SHUPHWWDQW� G
DOLPHQWHU� 06�3URMHFW� j� SDUWLU� GX� PRGHOHXU�� 1RXV�
ILQLVVRQV� SDU� SUpVHQWHU� OH� PRGH� RSpUDWRLUH�� OD� PDQLqUH� GRQW� FHV� GLIIpUHQWV� FRPSRVDQWV�
SHXYHQW�rWUH�XWLOLVpV��

�����06�3URMHFW�

06�3URMHFW�HVW�XQ�RXWLO�GH�SODQLILFDWLRQ�GH�SURMHW�GLVWULEXp�SDU�0LFURVRIW��&HW�RXWLO�HVW�
WUqV�XWLOLVp�SDU�OHV�FKHIV�GH�SURMHW�GDQV�OH�FDGUH�GH�SURMHWV�LQGXVWULHOV��,O�IRXUQLW�XQ�HQVHPEOH�
GH� IRQFWLRQQDOLWpV� SRXU� SODQLILHU� OHV�SURMHWV�HW�HQ�HIIHFWXHU� OH� VXLYL�� ,O� SHUPHW�GH�GpILQLU� OD�
KLpUDUFKLH� GHV� WkFKHV� GX� SURMHW� HW� OHXU� RUGRQQDQFHPHQW� YLD� GHV� OLHQV� GH� GpSHQGDQFH�� ,O�
SHUPHW� pJDOHPHQW� GH� VSpFLILHU� XQ� FHUWDLQ� QRPEUH�G
LQIRUPDWLRQV� �FR�WV�� GLVSRQLELOLWpV�� VXU�
OHV�UHVVRXUFHV�KXPDLQHV�HW�PDWpULHOOHV�SRXYDQW�rWUH�XWLOLVpHV�ORUV�G
XQ�SURMHW��&KDTXH�WkFKH�
SHXW� rWUH� SODQLILpH�� 2Q� SHXW� DLQVL� HVWLPHU� VD� GXUpH�� IL[HU� XQH� GDWH� G¶pFKpDQFH�� HWF�� (Q�
UHFRXSDQW� OD�GXUpH�GHV�WkFKHV�DYHF�OH�FR�W�GHV�UHVVRXUFHV�TXL� OHXU�VRQW�DIIHFWpHV��RQ�SHXW�
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SUpYRLU�OH�FR�W�GX�SURMHW�HW�FRQWU{OHU�VRQ�pYROXWLRQ��(QILQ��XQ�FHUWDLQ�QRPEUH�GH�IDFLOLWpV�VRQW�
IRXUQLHV�SRXU�REWHQLU�GLIIpUHQWV�UDSSRUWV�VXU�OHV�SURMHWV�HW�OHV�UHVVRXUFHV��

/H�PpWD�PRGqOH�SUpVHQWp�)LJXUH�����HVW�XQH�SDUWLH�GX�PpWD�PRGqOH�FRPSOHW�GH�06�
3URMHFW� �SRXU� GHV� UDLVRQV� GH� SODFH� HW� GH� OLVLELOLWp� QRXV� QH� PRQWURQV� SDV� O
HQVHPEOH� GHV�
SURSULpWpV�GH�FKDFXQH�GHV�FODVVHV���,O�D�pWp�PLV�DX�SRLQW�G¶XQH�SDUW�HQ�XWLOLVDQW�OH�SURJLFLHO��
HW� G¶DXWUH� SDUW� HQ� pWXGLDQW� OH� IRUPDW� GH� VWRFNDJH� GHV� LQIRUPDWLRQV� GDQV� XQH� EDVH� GH�
GRQQpHV�� /H� SURMHW� �0633URMHFW�� HQ� HVW� O
HQWLWp� FHQWUDOH�� 8Q� SURMHW� SHXW� rWUH� FRPSRVp� GH�
UHVVRXUFHV��0635HVRXUFH���GH�WkFKHV��0637DVN���GH�OLHQV��063/LQN��DLQVL�TXH�GH�FDOHQGULHUV�
�063&DOHQGDU���,O�FRQWLHQW�XQ�FHUWDLQ�QRPEUH�G
LQIRUPDWLRQ�UHODWLYHV�j�VD�GpILQLWLRQ��OH�QRP�
GH�O
DXWHXU��GH�O
HQWUHSULVH���DLQVL�TXH�GHV�GRQQpHV�FDOFXOpHV��GDWH�GH�ILQ����

/D� WkFKH� HVW� O
XQLWp� GH� WUDYDLO�� (OOH� SHXW� rWUH� FRPSRVpH� SDU� GHV� VRXV�WkFKHV�� (OOH�
FRQWLHQW�GHV�GRQQpHV�SUpYLVLRQQHOOHV��VWDUW'DWH��ILQLVK'DWH��FRVW���GHV�GRQQpHV�TXH�O
RQ�IL[H�
�FRQVWUDLQW'DWH���HW�GHV�GRQQpHV�HIIHFWLYHV��DFW6WDUW��DFW)LQLVK��DFW&RVW���8Q�OLHQ��063/LQN��
LQGLTXH�XQH�GpSHQGDQFH�HQWUH�GHX[�WkFKHV��&HWWH�GpSHQGDQFH�SHXW�rWUH�GH�SOXVLHXUV�W\SHV�
�ILQ�j�GpEXW��GpEXW�j�GpEXW��ILQ�j�ILQ��GpEXW�j�ILQ���

/HV� UHVVRXUFHV� SHXYHQW� rWUH� KXPDLQHV� �063+XPDQ5HVRXUFH�� RX� PDWpULHOOHV�
�0630DFKLQH��� 8QH� UHVVRXUFH� KXPDLQH� SHXW� rWUH� GLVSRQLEOH� �063$YDLODELOLW\�� XQ� FHUWDLQ�
QRPEUH�G
KHXUH�HQWUH�GHX[�GDWHV��7RXWHV�OHV�UHVVRXUFHV�RQW�GHV�FR�WV��0635HVRXUFH5DWH���
2Q�SHXW�GLVWLQJXHU�OH�FR�W�SDU�XWLOLVDWLRQ��FRVW3HU8VH���OH�FR�W�VWDQGDUG��VWG5DWH��HW�OH�FR�W�
HQ�KHXUH�VXSSOpPHQWDLUH��RYW5DWH���&HV�FR�WV�SHXYHQW�YDULHU�G
XQH�SpULRGH�j�O
DXWUH��(QILQ��
OHV� GLVSRQLELOLWpV� GHV� UHVVRXUFHV� REpLVVHQW� j� XQ� FDOHQGULHU� �063&DOHQGDU��� 8Q� FDOHQGULHU�
LQGLTXH�OHV�SODJHV�KRUDLUHV��063:RUN3HULRG��GHV�MRXUV�RXYUpV��/H�FDOHQGULHU�G
XQH�UHVVRXUFH�
SDUWLFXOLqUH�SHXW�rWUH�EDVp�VXU�XQ�FDOHQGULHU�GH�EDVH��pTXLSH�GH�QXLW��VWDQGDUG�����KHXUHV��
HWF����
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MSPAvailability

from : Date
to : Date
units : Double

MSPHumanResource

email : String

0..n

0..1

+availability0..n

+resource0..1

MSPMachine

materialLabel : String

MSPResourceRate

stdRate : Double
ovtRate : Double
costPerUse : Double
fromDate : Date
toDate : Date

MSPAssignment

startDate : Date
finishDate : Date
actStart : Date
actFinish : Date
cost : Double
actCost : Double MSPLink

type : MSPLinkType

MSPTask

isMilestone : Boolean
isCritical : Boolean
constraintDate : Date
startDate : Date
finishDate : Date
actStart : Date
actFinish : Date
cost : Double
actCost : Double
pctComp : Integer

0..n

1

+assignment 0..n

+task

1

0..n1

+outLink

0..n

+pred

1

0..n1
+inLink

0..n
+succ

1

+superTask

+subTask 0..n

0..1

0..n

0..1

MSPProject

author : String
company : String
category : String
creationDate : Date
finishDate : Date
manager : String
startDate : Date

0..n

1

+links 0..n

+project

1

0..n

1

+task0..n

+project
1

MSPBaseCalendar

0..n

1

+calendar0..n

+project1

MSPCalendar

name : String

1+base 1

MSPCalendarDay

dayNumber : Integer

MSPCalendarException

fromDate : Date
toDate : Date

MSPResource

isOverallocated : Boolean
group : String

0..n

1

+assignment
0..n

+resource1

0..n
1

+resource
0..n

+project

1

0..n

0..1

+rate 0..n

+resource0..1

MSPResourceCalendar

+resource

+calendar 0..1

0..1

0..1

0..1

MSPCalendarData

working : Boolean
0..n1

+data

0..n

+calendar

1

MSPWorkPeriod

fromTime : Date
toTime : Date

+workPeriod 0..n0..n

 
)LJXUH������/H�PpWD�PRGqOH�GH�06�3URMHFW�

�����5pDOLVDWLRQV�

8QH� IRLV� TXH� QRXV� DYRQV� GpILQL� OH� PpWD�PRGqOH� GH� 06�3URMHFW�� LO� D� pWp� IDFLOH� GH�
O
LQWpJUHU� GDQV� 6FULSWRU�7�� 1RXV� DYRQV� DORUV� SX� GpILQLU� OHV� UqJOHV� GH� WUDQVIRUPDWLRQ� G
XQ�
PRGqOH�GH�SURFHVVXV�GpFULW�GDQV�OH�PRGHOHXU�6RGLIUDQFH�HQ�XQ�SURMHW�06�3URMHFW��
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 PMM -> MSP ( 
 ONE_PASS_ONLY = true; 
): 
 
// Transformation des processus en projets 
PMMProcessPackage(p1) name(p1,name) -> 
 
 MSPProject(p2) name(p2,name) title(p2,name) project(w2,p2) _coref(p1,p2) 
 author(p2,"Soft-Maint") calcActCosts(p2,true) company(p2,"Soft-Maint")  
 slackLimit(p2,0) currencyDigit(p2,2) currencyPosition(p2,"3") currencySymbol(p2,"F")  
 newAreEffortDriven(p2,true) defFixCostAccrual(p2,"3") minutesPerDay(p2,480)  
 minutesPerWeek(p2,2400) defOvtRate(p2,0.0) defStdRate(p2,0.0) defTaskType(p2,"0") 
 durEntryFmt(p2,"7") honorConstraints(p2,true) multCriticalPaths(p2,false) calName(p2,"Standard")  
 isResPool(p2,false) schedFrom(p2,"1") splitInProgress(p2,true) spreadActCosts(p2,false)  
 spreadPctComp(p2,false) taskUpdatesRes(p2,true) workEntryFmt(p2,"5") calcSubAsSummary(p2,true)  
 weekStartDay(p2,"1") fyStartMonth(p2,"1") fyUseStartYr(p2,true) daysPerMonth(p2,20)  
 newTaskEst(p2,true) showEstDur(p2,true) expandTimephased(p2,false) editedDate(p2,false) 
 editedDur(p2,false) editedNum(p2,false) editedFlag(p2,false) editedCode(p2,false) editedText(p2,false)  
 edited(p2,false) readOnly(p2,"0") readWrite(p2,"0") readCount(p2,"0") locked(p2,"0") ; 
 
// Transformation des étapes actives en tâches 
PMMActionStep(as) name(as,name) linktoContainerPackage(as,pec) package(pec,p1) _coref(p1,p2) ->  
 
 MSPTask(t) name(t,name) project(t,p2) _coref(as,t) 
 acwp(t,0.0) bcwp(t,0.0) bcws(t,0.0) durVar(t,4800) finishVar(t,0) startVar(t,0) isOverallocated(t,false) 
 ovtWork(t,0.0) vac(t,0.0) regWork(t,0.0) numObjects(t,0) totalSlack(t,0) hasLinkedFields(t,false)  
 isMilestone(t,false) isCritical(t,true) isSummary(t,false) isSubProj(t,false) isMarked(t,false)  
 ignoreResCal(t,false) isRolledUp(t,false)isFromFinishSubProj(t,false) barIsHidden(t,false)  
 isRecurring(t,false) isRecurringSummary(t,false) isExternal(t,false) isEffortDriven(t,true)  
 isCollapsed(t,false) hasNotes(t,false) isReadonlySubproj(t,false) levelingCanSplit(t,true) 
 levelingAdjustsAssn(t,true) durIsEst(t,false) freeSlack(t,0) dur(t,4800) durFmt(t,53) actDur(t,0)  
 remDur(t,4800) baseDur(t,0) baseDurFmt(t,39) constraintType(t,"0") levelingDelay(t,0)  
 levelingDelayFmt(t,8) priority(t,500) pctComp(t,0) pctWorkComp(t,0) type(t,"0") fixedCostAccrual(t,3) ; 
 
// Pour les activités: is Summary:=true 
PMMActivity(a) _coref(a,t) -> 
 
 isSummary(t,true) isEffortDriven(t,false) type(t,"1") ; 
 
// Création du lien subTask entre une tâche et son parent  
PMMActivityGraph(g) linktoSuperStep(g,asg) activity(asg,a) linktoContainedSteps(g,gsc)  
 step(gsc,s) _coref(a,t1) _coref(s,t2) -> 
  
 subTask(t1,t2) ; 
 
 
// Transformations des transitions en liens 
PMM_TransitionStepFollowing(tsf) step(tsf,s) !PMMEndStep(s) _coref(s,t) transition(tsf,tr)  
 linktoFormerSteps(tr,tsp) step(tsp,sp) _coref(sp,st) linktoContainerPackage(tsf,pec)  
 package(pec,p1) _coref(p1,p2) -> 
  
 MSPLink(l) type(l,"1") _coref(tsf,l) succ(l,t) project(l,p2) pred(l,st) ; 

 
)LJXUH������5qJOHV�GH�WUDQVIRUPDWLRQ�GH�300�YHUV�063�

8Q� SURFHVVXV� 300� HVW� WUDQVIRUPp� HQ� XQ� SURMHW� 06�3URMHFW�� 7RXWHV� OHV� WkFKHV� HW�
DFWLYLWpV� �WRXWHV� OHV� LQVWDQFHV�GHV� FRQFHSWV�KpULWDQW�GH�300$FWLRQ6WHS�� VRQW� WUDQVIRUPpHV�
HQ�WkFKHV�06�3URMHFW��0637DVN���/D�KLpUDUFKLH�HQWUH�OHV�WkFKHV�HVW�FRQVHUYpH��,O�HQ�HVW�GH�
PrPH�SRXU�O
RUGRQQDQFHPHQW�GHV�WkFKHV��8QH�WUDQVLWLRQ��3007UDQVLWLRQ��YD�GRQQHU�OLHX�j�OD�
FUpDWLRQ� G
XQ� j� SOXVLHXUV� OLHQV� �063/LQN��� (Q� HIIHW�� XQ� OLHQ� 06�3URMHFW� LQGLTXH� XQH�
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GpSHQGDQFH�HQWUH�GHX[�WkFKHV��DORUV�TX
XQH�WUDQVLWLRQ�GDQV�OH�PpWD�PRGqOH�300�LQGLTXH�XQ�
RUGRQQDQFHPHQW� WHPSRUHO�HQWUH�1�pWDSHV�VRXUFHV�HW�0�pWDSHV�FLEOHV��$�SDUWLU�G
XQH�VHXOH�
WUDQVLWLRQ��RQ�YD�GRQF�FUpHU�1
0�OLHQV���

&HV� UqJOHV� GH� WUDQVIRUPDWLRQ� SHUPHWWHQW� OH� WUDQVIHUW� G
LQIRUPDWLRQ� GX� PRGHOHXU� GH�
SURFHVVXV� YHUV� O
RXWLO� GH� SODQLILFDWLRQ�� /D� SURGXFWLRQ� GX� ZRUNIORZ� j� SDUWLU� GX� PRGqOH� GH�
SURFHVVXV� VH� IDLW� JUkFH� j� 6FULSWRU�*�� GH� OD� IDoRQ� TXL� D� pWp� pYRTXpH� GDQV� OD� VHFWLRQ�
SUpFpGHQWH��(QILQ�� O
RXWLO�GH�SODQLILFDWLRQ�HW�OH�ZRUNIORZ�LQWHUDJLVVHQW�YLD�XQ�FHUWDLQ�QRPEUH�
GH� FRPSRVDQWV� H[pFXWDEOHV�� GHV� )ORZEHDQV� �YRLU� OD� SDUWLH� FRQVDFUpH� j� )ORZ0LQG� GDQV� OD�
VHFWLRQ�SUpFpGHQWH���GpYHORSSpV�GH�IDoRQ�DG�KRF��YRLU�)LJXUH�������/HV� LQYRFDWLRQV�GH�FHV�
)ORZEHDQV� VRQW� LQWpJUpHV� GDQV� OH� ZRUNIORZ� j� OD� JpQpUDWLRQ�� $YDQW� FKDTXH� pWDSH�� XQ�
)ORZEHDQ�VH�FKDUJH�GH�PHWWUH�j�MRXU�OD�SODQLILFDWLRQ��DILQ�G
LQGLTXHU�OD�GDWH�UpHOOH�GH�GpEXW�
GH� O
pWDSH�� 'H� PrPH�� j� OD� ILQ� GH� FKDTXH� pWDSH�� XQ� DXWUH� )ORZEHDQ� VLJQDOH� j� O
RXWLO� GH�
SODQLILFDWLRQ�TXH� O
pWDSH�V
HVW�WHUPLQpH�j�WHOOH�GDWH��(QILQ��DYDQW�FKDTXH�WkFKH�PDQXHOOH�� OH�
ZRUNIRZ� LQWHUURJH� OD� SODQLILFDWLRQ� SRXU� VDYRLU� j� TXL� DGUHVVHU� OD� WkFKH� �SRWHQWLHOOHPHQW�
SOXVLHXUV� SHUVRQQHV�� HW� TXHOOHV� VRQW� OHV� FRQWUDLQWHV� GH� WHPSV�j� UHVSHFWHU��'DQV� OH� FDV�R��
DXFXQH�SHUVRQQH�Q
D�pWp�GpVLJQpH�SRXU�UpDOLVHU� OD� WkFKH�� OH�UHVSRQVDEOH�GH� OD�SODQLILFDWLRQ�
HVW�DYHUWL�GH�FH�PDQTXH��&KDTXH�pWDSH�GX�SURFHVVXV�SURGXLW�GRQF�GHV�pWDSHV�UHODWLYHPHQW�
FRPSOH[HV�DX�QLYHDX�GX�ZRUNIORZ��

 

0RGHOHXU�

)ORZ0LQG�06�3URMHFW�

)ORZ%HDQV�

6FULSWRU�*�6FULSWRU�7�

 
)LJXUH������/HV�GLIIpUHQWV�FRPSRVDQWV�GH�OD�VROXWLRQ�

&H�SURWRW\SH�D�pWp�GpYHORSSp�SRXU�GpPRQWUHU� OD� IDLVDELOLWp�HW� O
LQWpUrW�GH� OD�VROXWLRQ��
$XVVL�� LO� GHPHXUH� TXHOTXHV� SUREOqPHV� QRQ� WUDLWpV�� ,O� V
DJLW� SULQFLSDOHPHQW� GHV� UHVWULFWLRQV�
GXHV�j�06�3URMHFW�TXL�QH�SHXW�SUHQGUH�HQ�FRPSWH�OHV�ERXFOHV�HW�OHV�EUDQFKHV�FRQGLWLRQQHOOHV�
G
XQ� SURFHVVXV�� 8QH� VROXWLRQ� FRQVLVWHUDLW� j� H[WUDLUH� GX� PRGqOH� GH� SURFHVVXV� OH� VFpQDULR�
G¶H[pFXWLRQ� OH�SOXV�FRXUDQW��SXLV�j�O
DGDSWHU�G\QDPLTXHPHQW�ORUV�GH�O
H[pFXWLRQ�HQ�IRQFWLRQ�
GX�FRQWH[WH��

�����0LVH�HQ�°XYUH�
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1RXV�DOORQV�PDLQWHQDQW� LOOXVWUHU� OHV�SULQFLSHV�GpILQLV�GDQV� OHV�SDTXHWDJHV�SUpFpGHQWV�
HQ�OHV�PHWWDQW�HQ�°XYUH�VXU�XQ�H[HPSOH�FRQFUHW��1RXV�DYRQV�FKRLVL�G
DSSOLTXHU�O
LQWpJUDWLRQ�
GH� OD� GpILQLWLRQ�� GH� OD� SODQLILFDWLRQ� HW� GH� O¶H[pFXWLRQ� VXU� XQ� SURFHVVXV� GH� GpYHORSSHPHQW�
ORJLFLHO� IRUWHPHQW� LQVSLUp� GX� 583� �5DWLRQDO� 8QLILHG� 3URFHVV��� /D� SUHPLqUH� WkFKH� j� UpDOLVHU�
FRQVLVWH�j�GpILQLU�OH�SURFHVVXV�j�O
DLGH�GX�PRGHOHXU��1RXV�DYRQV�GRQF�VSpFLILp�OD�VpTXHQFH�GH�
WkFKHV�UHODWLYHV�j�XQH�LWpUDWLRQ��)LJXUH�����HW�)LJXUH�������

 
)LJXUH������/HV�SULQFLSDOHV�pWDSHV�G
XQH�LWpUDWLRQ�
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)LJXUH������'pFRPSRVLWLRQ�HQ�WkFKHV�GH�O
pWDSH�DQDO\VH�HW�FRQFHSWLRQ�

8QH�IRLV�TXH�OH�SURFHVVXV�HVW�FRPSOqWHPHQW�GpILQL��LO�SHXW�rWUH�PLV�HQ�°XYUH�GDQV�OH�
FDGUH�G
XQ�SURMHW��6XU�XQ�SURMHW��RQ�GLVWLQJXH�GRQF�GHX[�YXHV�SDUWLFXOLqUHV��FHOOH�GX�FKHI�GH�
SURMHW� HW� FHOOH� GHV� UpDOLVDWHXUV��$X�GpPDUUDJH�GX�SURMHW�� OH� FKHI�GH�SURMHW� YD� UpDOLVHU�XQH�
SODQLILFDWLRQ� LQLWLDOH�� 3RXU� FHOD�� LO� YD� DOLPHQWHU� 06�3URMHFW� DYHF� OH� SURFHVVXV� GpILQL� SDU� OH�
UHVSRQVDEOH�PpWKRGH��,O�GLVSRVHUD�DLQVL�GX�FDGUH�GH�EDVH�SRXU�VSpFLILHU� OHV�DIIHFWDWLRQV�GH�
UHVVRXUFHV��OHV�FKDUJHV�HW�OHV�GpODLV��)LJXUH�������



,QWpJUDWLRQ�G¶XQ�RXWLO�GH�SODQLILFDWLRQ�
 

 
����

 
 

 
)LJXUH������5pVXOWDW�GH�OD�WUDQVIRUPDWLRQ�

/D�WUDQVIRUPDWLRQ�SHUPHW�GRQF�GH�UpFXSpUHU�GDQV�O
RXWLO�GH�SODQLILFDWLRQ�O
HQVHPEOH�GHV�
WkFKHV��OHXU�KLpUDUFKLH�HW�OHXUV�GpSHQGDQFHV��/¶LQWHUYHQWLRQ�GX�FKHI�GH�SURMHW�VH�OLPLWH�DORUV�
j�HVWLPHU�OHV�GXUpHV�GH�FKDFXQH�GH�FHV�WkFKHV�HW�j�VSpFLILHU�OHV�DIIHFWDWLRQV��$LQVL��RQ�GpILQLW�
OD�SODQLILFDWLRQ�LQLWLDOH�GX�SURMHW��)LJXUH�������



,QWpJUDWLRQ�G¶XQ�RXWLO�GH�SODQLILFDWLRQ�
 

 
����

 
 

 
)LJXUH������3ODQLILFDWLRQ�LQLWLDOH�

8QH� IRLV� TXH� OD� SODQLILFDWLRQ� LQLWLDOH� D� pWp� VSpFLILpH�� RQ�SHXW�GpPDUUHU� O¶H[pFXWLRQ�GX�
SURMHW��F¶HVW�j�GLUH�TXH�O¶RQ�SHXW�DFWLYHU�OH�ZRUNIORZ�FRUUHVSRQGDQW��&HOXL�FL�SUHQG�HQ�FRPSWH�
OHV� DIIHFWDWLRQV� GH� UHVVRXUFHV� GpILQLHV� GDQV� OD� SODQLILFDWLRQ�� HW� LO� PHW� j� MRXU� XQ� VXLYL� TXL�
SHUPHW�GH�FRQVWDWHU�OHV�pFDUWV�GH�GpODLV�HQWUH�OD�SODQLILFDWLRQ�GX�SURFHVVXV�HW�VRQ�H[pFXWLRQ�
�)LJXUH� ������ &HWWH� PLVH� j� MRXU� HVW� UpDOLVpH� GH� IDoRQ� WRWDOHPHQW� WUDQVSDUHQWH� SRXU� OHV�
XWLOLVDWHXUV��



,QWpJUDWLRQ�G¶XQ�RXWLO�GH�SODQLILFDWLRQ�
 

 
����

 
 

 
)LJXUH������6XLYL�GX�SURFHVVXV�SDU�UDSSRUW�j�OD�SODQLILFDWLRQ�LQLWLDOH�

�����&RQFOXVLRQ�

'DQV�FH�SURWRW\SH��RQ�D�LGHQWLILp�WURLV�RXWLOV�LQWHUYHQDQW�j�GHV�PRPHQWV�GLIIpUHQWV�GDQV�
OH�F\FOH�GH�YLH�GX�SURFHVVXV��/H�PRGHOHXU�GH�SURFHVVXV�SHUPHW�GH�GpFULUH� OH�PRGqOH��06�
3URMHFW�SHUPHW�GH�SODQLILHU�XQH�H[pFXWLRQ�GX�SURFHVVXV��(QILQ��OH�PRWHXU�GH�ZRUNIORZ�SHUPHW�
GH� FRQWU{OHU� O¶H[pFXWLRQ� SURSUHPHQW� GLWH�� &KDFXQ� GH� FHV� RXWLOV� UpSRQG� j� GHV� EHVRLQV�
GLIIpUHQWV��,OV�SURSRVHQW�GRQF�FKDFXQ�XQ�IRUPDOLVPH�GLIIpUHQW��7RXWHIRLV��QRPEUH�GH�SDUWLHV�
FRPPXQHV� H[LVWHQW� HQWUH� FHV� GLIIpUHQWV� IRUPDOLVPHV�� /¶LQWpUrW� GH� OD�PpWD�PRGpOLVDWLRQ� HVW�
GRQF�WRXW�G¶DERUG�GH�IDFLOLWHU�OHXU�LGHQWLILFDWLRQ��(Q�UHSUpVHQWDQW�FKDFXQ�GHV�IRUPDOLVPHV�GH�
IDoRQ� XQLIRUPH�� LO� HVW� UHODWLYHPHQW� DLVp� G¶pWDEOLU� GHV� FRUUHVSRQGDQFHV�� 'HV� WHFKQLTXHV� GH�
WUDQVIRUPDWLRQ� YRQW� HQVXLWH� SRXYRLU� rWUH� XWLOLVpHV� SRXU� DFKHPLQHU� O¶LQIRUPDWLRQ� HQWUH� FHV�
GLIIpUHQWV�RXWLOV��HW�GRQF�HQWUH�OHV�GLIIpUHQWV�DFWHXUV�D\DQW�SDUWLH�SUHQDQWH�GDQV�OH�F\FOH�GH�
YLH�GX�SURFHVVXV��

�



&RQFOXVLRQ�
 

 
����

 
 

&RQFOXVLRQ�

'DQV�FHWWH�SDUWLH�QRXV�DYRQV�SUpVHQWp�XQ�FHUWDLQ�QRPEUH�GH�UpDOLVDWLRQV�LQGXVWULHOOHV��
(OOHV�QRXV�RQW�SHUPLV�G¶DSSOLTXHU� OHV� WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�GDQV� OH�FDGUH�GH� OD�
JHVWLRQ� GHV� SURFHVVXV�� 1RXV� DYRQV� DLQVL� SX� YDOLGHU� OHXU� SHUWLQHQFH� GDQV� FH� GRPDLQH�� /D�
SOXSDUW�GHV�WUDYDX[�TXH�QRXV�SUpVHQWpV�GDQV�FHWWH�SDUWLH�SHXYHQW�VH�VLWXHU�GDQV�OH�FDGUH�GX�
0'$�� (Q� HIIHW�� QRWUH� GpPDUFKH� FRQVLVWH� j� WHQWHU� GH� VpSDUHU� DX� PD[LPXP� OHV� DVSHFWV�
SXUHPHQW� PpWLHU� GHV� SUpRFFXSDWLRQV� UHODWLYHV� DX� GpSORLHPHQW� GX� SURFHVVXV� VXU� XQ�
TXHOFRQTXH�PRWHXU� G¶H[pFXWLRQ�� 1RWUH� DPELWLRQ� SUHPLqUH� pWDLW� GH� SUpVHUYHU� OHV� SURFHVVXV�
VWDQGDUGV�GH�6RGLIUDQFH�GHV� VSpFLILFLWpV� UHQFRQWUpHV� VXU� FKDFXQ�GHV� VLWHV�� /¶DGDSWDWLRQ�GX�
SURFHVVXV�VH�IDLW�DX�WUDYHUV�G¶H[WHQVLRQV�GX�PpWD�PRGqOH�RULJLQHO�GpGLpHV�j�SDUDPpWUHU�VRQ�
LQWpJUDWLRQ� GDQV� O¶HQYLURQQHPHQW� ORJLFLHO� FLEOH� RX� j� SUHQGUH� HQ� FRPSWH� GHV� EHVRLQV�
IRQFWLRQQHOV�VXSSOpPHQWDLUHV��&HWWH�VWUDWpJLH�HVW�GRQF�UHODWLYHPHQW�VLPLODLUH�j�O¶XWLOLVDWLRQ�GH�
SURILOV� SRXU� 80/�� /D� SURGXFWLRQ� G¶XQ� SURFHVVXV� H[pFXWDEOH� HVW� HQVXLWH� DXWRPDWLVpH� JUkFH�
DX[� WHFKQLTXHV�GH� WUDQVIRUPDWLRQ�GH�PRGqOHV� HW� GH�JpQpUDWLRQ�GH� FRGH��8QH� IRLV�TXH� OHV�
H[WHQVLRQV� RQW� pWp� GpILQLHV� HW� TXH� OHV� VHUYLFHV� GH� JpQpUDWLRQ� RQW� pWp� GpYHORSSpV�� OD�
SURGXFWLRQ� GHV� SURFHVVXV� H[pFXWDEOHV� SHXW� DORUV� rWUH� LQGXVWULDOLVpH�� /H� QRPEUH�
G¶LQWHUYHQWLRQV� KXPDLQHV� VH� WURXYH� DLQVL� JUDQGHPHQW� PLQLPLVp�� FH� TXL� SHUPHW� XQH� SOXV�
JUDQGH� HIILFDFLWp� HW� XQH� TXDOLWp� FRQVWDQWH� GX� UpVXOWDW�� (QILQ�� GHV� PRGqOHV� GH� SURFHVVXV�
PrPH� LQFRPSOHWV� SHXYHQW� rWUH� WUqV� UDSLGHPHQW� WHVWpV� HQ� VLWXDWLRQ� UpHOOH�� /HV� VHUYLFHV� GH�
JpQpUDWLRQ� VH� FKDUJHQW�DORUV�GH�FRPEOHU� OHV� ODFXQHV�GX�PRGqOH�SDU�XQ�FHUWDLQ�QRPEUH�GH�
FKRL[�DUELWUDLUHV��

'X�SRLQW�GH�YXH�SXUHPHQW�LQGXVWULHO��FHWWH�WKqVH�IDLVDQW�O¶REMHW�G¶XQH�ERXUVH�&,)5(��LO�
QRXV�VHPEOH� LPSRUWDQW�GH�VRXOLJQHU�FHWWH�SDUWLH���FHV�WUDYDX[�RQW�GpERXFKp�VXU�XQ�FHUWDLQ�
QRPEUH�GH�UpVXOWDWV�RSpUDWLRQQHOV��7RXW�G¶DERUG��6RGLIUDQFH�FRPPHUFLDOLVH�DXMRXUG¶KXL�XQH�
RIIUH�DXWRXU�GH�O¶LQJpQLHULH�GH�SURFHVVXV�EDVpH�VXU�OHV�GLIIpUHQWV�FRPSRVDQWV�TXH�QRXV�DYRQV�
SUpVHQWpV� SUpFpGHPPHQW��� OH�PRGHOHXU� GH� SURFHVVXV�� 6FULSWRU�7� HW� 6FULSWRU�*�� 8Q� FHUWDLQ�
QRPEUH�GH�SURWRW\SHV�RQW�DLQVL�SX�rWUH�UpDOLVpV�SRXU�GHV�JUDQGV�JURXSHV��$OFDWHO��7KDOqV���
SULQFLSDOHPHQW� GDQV� OH� GRPDLQH� GX� SURFHVVXV� GH� GpYHORSSHPHQW� ORJLFLHO�� /HV� SURFHVVXV�
PpWLHU�GH�6RGLIUDQFH��TXL� FRQVWLWXDLHQW� OD� FLEOH� LQLWLDOH��RQW�pJDOHPHQW�pWp� WUDLWpV��2Q�SHXW�
SULQFLSDOHPHQW� FLWHU� j� FH� VXMHW� OH� SURFHVVXV� GH� WLHUFH� PDLQWHQDQFH� DSSOLFDWLYH� TXH� QRXV�
DYRQV� GpSOR\p�� &HOXL�FL� HVW� DXMRXUG¶KXL� XWLOLVp� TXRWLGLHQQHPHQW� SDU� XQH� FLQTXDQWDLQH� GH�
SHUVRQQHV�� HW� FH� GHSXLV� SOXV� G¶XQ� DQ�� (QILQ�� FHV� WUDYDX[� RQW� SHUPLV� j� 6RGLIUDQFH� GH�
FRQWUDFWXDOLVHU� XQ� SDUWHQDULDW� DYHF� XQ� pGLWHXU� GH� ZRUNIORZ�� $ND]L�� 1RV� WUDYDX[� GH�PpWD�
PRGpOLVDWLRQ�RQW�DLQVL�pWp�UpXWLOLVpV�SRXU�OD�VSpFLILFDWLRQ�GH�OHXU�SURSUH�RXWLO�GH�PRGpOLVDWLRQ�
GH�SURFHVVXV���



 

 

3DUWLH�,,,�
*(1(5$/,6$7,216�(7�

352326,7,216�



,QWURGXFWLRQ�
 

 
����

 
 

,QWURGXFWLRQ�

'DQV� OD� SDUWLH� SUpFpGHQWH�� QRXV� DYRQV� SUpVHQWp� XQ� FHUWDLQ� QRPEUH� GH� UpDOLVDWLRQV��
1RXV�DYRQV�DLQVL�SX�PHWWUH�HQ�SUDWLTXH�XQH�SDUWLH�GH�QRV�LGpHV�VXU�O¶LQJpQLHULH�GH�SURFHVVXV�
VXU� GHV� FDV� FRQFUHWV�� &HOD� QRXV� D� pJDOHPHQW� SHUPLV� G¶LGHQWLILHU� TXHOTXHV� SUREOpPDWLTXHV��
'DQV�FHWWH�GHUQLqUH�SDUWLH��QRXV�QRXV�DWWDFKRQV�j�OHV�H[SOLFLWHU��DLQVL�TX¶j�OHXU�DSSRUWHU�GHV�
UpSRQVHV�FRQFHSWXHOOHV��WRXMRXUV�EDVpHV�VXU�OHV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ��1RXV�QRXV�
LQWpUHVVRQV�GRQF�DX[�TXDWUH�SRLQWV�VXLYDQWV��

/H� SUHPLHU� SRLQW� TXH� QRXV� DERUGRQV� HVW� O
H[LVWHQFH� G
XQ� QR\DX� GH� FRQFHSWV�
FDUDFWpULVWLTXHV�GHV�PpWD�PRGqOHV�GH�SURFHVVXV��'DQV�OD�SUHPLqUH�SDUWLH��QRXV�DYRQV�pWXGLp�
GLIIpUHQWV� FRQWH[WHV�G
XWLOLVDWLRQ�GX�FRQFHSW�GH�SURFHVVXV��DLQVL�TXH�GLIIpUHQWV� IRUPDOLVPHV�
GH�GHVFULSWLRQ��1RXV�DYRQV�SX�pWDEOLU��GH�IDoRQ�LQIRUPHOOH��O
H[LVWHQFH�G
XQ�QRPEUH�LPSRUWDQW�
GH�VLPLODULWpV��$�SDUWLU�GH�OD�UHSUpVHQWDWLRQ�KRPRJqQH�GH�FHV�IRUPDOLVPHV��VRXV�OD�IRUPH�GH�
PpWD�PRGqOHV�� QRXV� WHQWRQV� G
H[SOLFLWHU� GH� IDoRQ� SOXV� SUpFLVH� FHV� GLIIpUHQWV� SRLQWV� GH�
FRQYHUJHQFH��

'H�QRPEUHX[�DXWHXUV�RQW� VRXOLJQp� O
H[LVWHQFH�G
XQ�FRXSODJH� IRUW�HQWUH� OD�GHVFULSWLRQ�
GX�SURFHVVXV�HW�FHOOH�GHV�SURGXLWV�TX
LO�XWLOLVH��'DQV�OD�SOXSDUW�GHV�FDV��FHV�UHPDUTXHV�Q¶RQW�
SDV�GRQQp� OLHX�j� OD�GpILQLWLRQ�GH�UHODWLRQV�H[SOLFLWHV�HQWUH� OHV�XQLYHUV�SURGXLW�HW�SURFHVVXV��
SULQFLSDOHPHQW� j� FDXVH� GX� PDQTXH� GH� IRUPDOLVPHV� VXU� OHVTXHOV� EDVHU� FHV� VSpFLILFDWLRQV��
1RXV� pWXGLRQV� OD� PDQLqUH� GRQW� GH� WHOOHV� UHODWLRQV� SHXYHQW� rWUH� H[SOLFLWpHV� j� O
DLGH� GHV�
WHFKQLTXHV� GH� PpWD�PRGpOLVDWLRQ�� HQ� EDVDQW� QRWUH� DQDO\VH� VXU� XQ� H[HPSOH� FRQFUHW�� OH�
FRXSODJH�GH�300�HW�G
80/��

/D� SOXSDUW� GHV� IRUPDOLVPHV� GH� GHVFULSWLRQ� GH� SURFHVVXV� TXH� QRXV� DYRQV� pWXGLpV� VH�
OLPLWHQW�j�OD�VHXOH�GpILQLWLRQ�GX�SURFHVVXV��,OV�QH�IRXUQLVVHQW�SDV�GH�PpFDQLVPHV�SHUPHWWDQW�
GH�UHSUpVHQWHU� O¶H[pFXWLRQ�G¶XQ�SURFHVVXV��1RXV�QRXV� LQWpUHVVRQV�j� OD�IDoRQ�GRQW�FHV�GHX[�
DVSHFWV�SHXYHQW�rWUH�GpILQLV�HW�LQWpJUpV�DX�VHLQ�G
XQ�PrPH�IRUPDOLVPH��

(QILQ�� QRXV� WHUPLQRQV� FHWWH� GHUQLqUH� SDUWLH� HQ� WUDLWDQW� GH� O
H[SUHVVLRQ� GHV� UqJOHV�
VSpFLILDQW�O
H[pFXWLRQ�GH�SURFHVVXV��/D�SULVH�HQ�FRPSWH�G
DVSHFWV�G\QDPLTXHV�GDQV�XQ�PpWD�
PRGqOH�GH�SURFHVVXV�SHUPHW�GH� UHSUpVHQWHU� O
H[pFXWLRQ�G
XQ�SURFHVVXV�� /
DMRXW�GHV� UqJOHV�
VSpFLILDQW�FHWWH�H[pFXWLRQ�SHUPHWWUDLW�GH�OH�VLPXOHU��YRLUH�GH�O
H[pFXWHU���

 



&DUDFWpULVDWLRQ�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�
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���&DUDFWpULVDWLRQ�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�

�����,QWURGXFWLRQ�

%HDXFRXS�GH�IRUPDOLVPHV�GH�GpILQLWLRQ�GH�SURFHVVXV�VRQW�DSSDUXV�UpFHPPHQW��63(0��
('2&��%30/��HE;0/��:6)/��;/$1*���'HV�WUDYDX[�VXSSOpPHQWDLUHV��FRPPH�OD�VSpFLILFDWLRQ�
GH� O¶20*�SRXU� OD� GpILQLWLRQ� GH�ZRUNIORZ�� VRQW� DFWXHOOHPHQW� HQ� FRXUV�� 1RXV� VRPPHV� GRQF�
FRQIURQWpV� j� XQH� PXOWLSOLFDWLRQ� GHV� IRUPDOLVPHV�� &KDFXQ� DGRSWH� XQH� WHUPLQRORJLH�
SDUWLFXOLqUH�HW�GpILQLW�GHV�FRQFHSWV�VSpFLILTXHV�HQ�IRQFWLRQ�GHV�REMHFWLIV�GX�PpWD�PRGqOH��GX�
GRPDLQH� G¶LQWpUrW� RX� GH� FKRL[� GH� UHSUpVHQWDWLRQ�� 7RXWHIRLV�� GDQV� O¶HQVHPEOH� GHV� PpWD�
PRGqOHV�GH�SURFHVVXV�TXH�QRXV�DYRQV�pWXGLp��DLQVL�TXH�GDQV�300��QRXV�SRXYRQV�PHWWUH�HQ�
pYLGHQFH� XQ� FHUWDLQ� QRPEUH� GH� VWUXFWXUHV� VLPLODLUHV�� 3RXU� IDFLOLWHU� OH� GpYHORSSHPHQW� GH�
QRXYHDX[� PpWD�PRGqOHV� GH� SURFHVVXV� HW� OH� WUDQVIHUW� G¶LQIRUPDWLRQV� G¶XQ� IRUPDOLVPH� j�
O¶DXWUH�� LO�QRXV�SDUDvW�SHUWLQHQW�GH�WHQWHU�G
H[SOLFLWHU� O¶H[LVWHQFH�G¶XQ�HQVHPEOH�GH�FRQFHSWV�
FRPPXQV��

1RV�GLIIpUHQWHV�pWXGHV�HW�QRV�WUDYDX[�QRXV�RQW�DPHQp�j�GpJDJHU�XQ�FHUWDLQ�QRPEUH�
G¶DVSHFWV�TXL�QRXV�VHPEOHQW�JpQpULTXHV��1RXV�FRQVLGpURQV�TX¶XQ�SURFHVVXV�HVW�XQ�HQVHPEOH�
RUJDQLVp� G¶DFWLYLWpV� GRQW� OD� UpDOLVDWLRQ� HQWUDvQH� O¶XWLOLVDWLRQ� HW� OD� SURGXFWLRQ�G¶REMHWV��1RWUH�
YLVLRQ� HVW� GRQF� WUqV� SURFKH� GH� FHOOH� TXH� O¶,62� H[SRVH� j� WUDYHUV� VD� GpILQLWLRQ� �©�6HW� RI�
LQWHUUHODWHG�RU� LQWHUDFWLQJ�DFWLYLWLHV�ZKLFK�WUDQVIRUPV� LQSXWV� LQWR�RXWSXWV�ª�>��@���8Q�PpWD�
PRGqOH� GH� SURFHVVXV� SHXW� rWUH� FDUDFWpULVp� SDU� OHV� QRWLRQV� VXLYDQWHV��� OH� SURFHVVXV�� OHV�
DFWLYLWpV��OHV�VWUXFWXUHV�GH�FRQWU{OH��TXL�GpILQLVVHQW�O¶RUJDQLVDWLRQ�GHV�DFWLYLWpV��HW�OHV�REMHWV�
�TXL�VRQW�XWLOLVpV�HW�SURGXLWV�SDU�OHV�DFWLYLWpV����

'DQV�FH�FKDSLWUH��QRXV�DOORQV�GRQF�WHQWHU�GH�MXVWLILHU�HW�G¶H[SOLFLWHU�FHWWH�YLVLRQ��1RXV�
FRPPHQoRQV�SDU�DOLJQHU�OHV�PpWD�PRGqOHV�pWXGLpV�GDQV�OD�SUHPLqUH�SDUWLH�DLQVL�TXH�300�DX�
WUDYHUV�GHV�DVSHFWV�pQRQFpV�FL�GHVVXV��&H�WUDYDLO�HVW�JUDQGHPHQW�IDFLOLWp�SDU�O¶XWLOLVDWLRQ�G¶XQ�
VHXO�HW�XQLTXH�IRUPDOLVPH�SRXU� OHV�UHSUpVHQWHU��3RXU�FKDFXQ�GHV�DVSHFWV��QRXV�FRPSDURQV�
OHV�GLIIpUHQWV�PpFDQLVPHV�GH�UHSUpVHQWDWLRQ��1RXV�WHUPLQRQV�HQ�SURSRVDQW�XQ�PpWD�PRGqOH�
JpQpULTXH� GH� SURFHVVXV� HQ� WHQDQW� FRPSWH� GHV� GLYHUVHV� REVHUYDWLRQV� TXH� QRXV� DYRQV� SX�
IDLUH��

�����/H�FRQFHSW�GH�SURFHVVXV�



&DUDFWpULVDWLRQ�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�
 

 
����

 
 

/H�FRQFHSW�GH�SURFHVVXV�Q¶HVW�SDV�GpILQL�GH�IDoRQ�H[SOLFLWH�GDQV�WRXV�OHV�IRUPDOLVPHV��
$LQVL��$5,6��729(��3,)�HW�36/�QH�O¶LQWqJUHQW�SDV��,O�SHXW�DORUV�rWUH�LGHQWLILp�DYHF�XQH�DFWLYLWp�
PDFURVFRSLTXH� RX� DYHF� OH� PRGqOH�� 4XDQG� LO� DSSDUDvW�� LO� SHXW� rWUH� GpVLJQp� SDU� GLIIpUHQWV�
WHUPHV���SURFHVVXV��VFpQDULR��SODQ��PRGqOH�GH�IOX[��JUDSKH�G¶DFWLYLWp�RX�FRPSRUWHPHQW��YRLU�
7DEOH�����

�

7DEOH����$OLJQHPHQW�GHV�FRQFHSWV�GH�SURFHVVXV�

)RUPDOLVP
H�

&RQFHSWV�

$5,6� �

%30/�
3URFHVV�

$EVWUDFW�

&35� 3ODQ�

HE;0/�
0XOWLSDUW\&ROODERUDWLRQ�

%LQDU\&ROODERUDWLRQ�

('2&�
%XVLQHVV3URFHVV�

&RPSRXQG7DVN�

,'()�� 6FHQDULR�

3,)� �

300� 3URFHVV3DFNDJH�

36/� �

63(0� 3URFHVV�

729(� �

80/� $FWLYLW\�*UDSK�

:3'/� :RUNIORZ�3URFHVV�

:6)/� )ORZ0RGHO�

;/$1*� %HKDYLRU�
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8QH� GHV� FDUDFWpULVWLTXHV� SDUWDJpH� SDU� OD� SOXSDUW� GHV� GpILQLWLRQV� HVW� OH� U{OH� GH�
FRQWHQHXU�GX�SURFHVVXV��$LQVL��GDQV�63(0�� OH�SURFHVVXV�VSpFLDOLVH� OD�QRWLRQ�GH�SDTXHWDJH��
6DQV� DYRLU� FRQQDLVVDQFH� GH� FHV� WUDYDX[�� QRXV� DYLRQV� SUpDODEOHPHQW� SURSRVp� XQH�
RUJDQLVDWLRQ�VLPLODLUH�GDQV�300��&¶HVW�pJDOHPHQW�OH�FDV�GDQV�%30/�R��OH�SURFHVVXV�FRQWLHQW�
OHV�DXWUHV�pOpPHQWV��&35�GpILQLW�PrPH� OD�GpFRPSRVLWLRQ�SRVVLEOH�G¶XQ�SODQ�HQ�VRXV�SODQV��
'DQV� OD� SOXSDUW� GHV� FDV�� OD� GpFRPSRVLWLRQ� G¶XQ� SURFHVVXV� VH� IDLW� SDU� O¶LQWHUPpGLDLUH� G¶XQH�
DFWLYLWp�� $LQVL�� ('2&�� ,'()���:3'/� RX�HQFRUH�%30/�GpILQLVVHQW� XQ� OLHQ�SHUPHWWDQW� j� XQH�
DFWLYLWp�GH�UpXWLOLVHU�XQ�SURFHVVXV��

'DQV� GH� QRPEUHX[� IRUPDOLVPHV�� RQ� UHWURXYH� XQH� UHODWLRQ� SDUWLFXOLqUH� HQWUH� OH�
SURFHVVXV�HW�O¶DFWLYLWp��&HWWH�UHODWLRQ�GpILQLW�O¶DFWLYLWp�GH�SOXV�KDXW�QLYHDX�GX�SURFHVVXV��&¶HVW�
OH�FDV�G¶80/��%30/�RX�GH�;/$1*��/H�PrPH�SULQFLSH�VH�UHWURXYH�GDQV�63(0�R��OH�SURFHVVXV�
HVW�JRXYHUQp�SDU�XQ�F\FOH�GH�YLH��

/D�GpILQLWLRQ�G¶XQ�SURFHVVXV�SHXW�rWUH�FRQWH[WXHOOH�j�XQ�pOpPHQW�H[WHUQH��&¶HVW�OH�FDV�
G¶80/�R��OH�JUDSKH�G¶DFWLYLWp�HVW�UDWWDFKp�j�XQ�FODVVLILHXU��&¶HVW�pJDOHPHQW�OH�FDV�GH�:6'/�
HW�;/$1*�FDU��PrPH�VL�FHOD�Q¶DSSDUDvW�SDV�H[SOLFLWHPHQW�GDQV�OH�PpWD�PRGqOH��OH�SURFHVVXV�
HVW� GHVWLQp� j� rWUH� LQWpJUp� GDQV� XQ� VHUYLFH� :HE�� /HV� DXWUHV� IRUPDOLVPHV� GpILQLVVHQW� OHV�
SURFHVVXV�FRPPH�GHV�HQWLWpV�LQGpSHQGDQWHV���

�����/HV�DFWLYLWpV�

/HV� DFWLYLWpV� FRQVWLWXHQW� OH� F°XU� GX� SURFHVVXV�� (OOHV� GpILQLVVHQW� OH� WUDYDLO� j� UpDOLVHU��
&RPPH�OH�PRQWUH�OH�WDEOHDX�VXLYDQW��HOOHV�VRQW�SUpVHQWHV�GDQV�O¶HQVHPEOH�GHV�IRUPDOLVPHV�
pWXGLpV��$�QRXYHDX��OHV�WHUPHV�XWLOLVpV�YDULHQW�G¶XQ�IRUPDOLVPH�j�O¶DXWUH��YRLU�7DEOH�����

7DEOH����$OLJQHPHQW�GHV�FRQFHSWV�G
DFWLYLWp�

)RUPDOLVP
H�

&RQFHSWV�

$5,6� )XQFWLRQ�

%30/� $FWLYLW\�HW�WRXWHV�VHV�VSpFLDOLVDWLRQV�

&35� $FWLRQ�

HE;0/�

%XVLQHVV$FWLYLW\�

&ROODERUDWLRQ$FWLYLW\�

%XVLQHVV7UDQVDFWLRQ$FWLYLW\�

('2&� $FWLYLW\�
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,'()�� 82%�

3,)� $FWLYLW\�

300�

6WHS�

$FWLYLW\�

7DVN�

36/� $FWLYLW\�

63(0�

:RUN'HILQLWLRQ�

$FWLYLW\�

3KDVH�

,WHUDWLRQ�

/LIHF\FOH�

729(� $FWLYLW\�

80/�

$FWLRQ6WDWH�

6XEDFWLYLW\6WDWH�

)LQDO6WDWH�

3VHXGR6WDWH�

:3'/� :RUNIORZ�$FWLYLW\�

:6)/� $FWLYLW\�

;/$1*�
3URFHVV�HW�WRXWHV�VHV�VSpFLDOLVDWLRQV�

$FWLRQ%DVH�

&RPPH�RQ�SHXW� OH� YRLU�� OH� FRQFHSW�G¶DFWLYLWp�D� VRXYHQW�GRQQp� OLHX�j� OD�GpILQLWLRQ�GH�
SOXVLHXUV� DXWUHV� FRQFHSWV��'DQV� OD�SOXSDUW�GHV� FDV�� FHX[�FL�RQW�SX�rWUH�RUJDQLVpV�GDQV�XQ�
JUDSKH�G¶KpULWDJH��,O�H[LVWH�IUpTXHPPHQW�XQH�GLVWLQFWLRQ�HQWUH�DFWLYLWp�FRPSRVpH�HW�DFWLYLWp�
DWRPLTXH��2Q�OD�UHWURXYH�GDQV�%30/��80/��('2&��;/$1*��HE;0/�HW�QRXV�O¶DYRQV�pJDOHPHQW�
LQWURGXLWH�GDQV�300��'DQV�63(0��SOXVLHXUV�QLYHDX[�G¶DFWLYLWpV�FRPSRVpHV�RQW�pWp�LGHQWLILpV���
,WHUDWLRQ��/LIHF\FOH��3KDVH�HW�:RUN'HILQLWLRQ��'DQV�FHUWDLQV�FDV��O¶DFWLYLWp�FRPSRVpH�LQGXLW�XQ�
RUGRQQDQFHPHQW� VSpFLILTXH� GH� VHV� VRXV�DFWLYLWpV�� 2Q� SHXW� WURXYHU� GH� WHOV� H[HPSOHV� GDQV�
%30/��$OO��6HTXHQFH��)RUHDFK��HW�GDQV�;/$1*��$OO��6ZLWFK��:KLOH����
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'HV�PpFDQLVPHV�GLIIpUHQWV� VRQW�XWLOLVpV�SRXU�GpILQLU�GHV�DFWLYLWpV� FRPSRVpHV�� ,O�SHXW�
V¶DJLU�G¶XQH�UHODWLRQ�GH�FRPSRVLWLRQ��OHV�VRXV�DFWLYLWpV�IRQW�DORUV�SDUWLH�LQWpJUDQWH�GH�O¶DFWLYLWp�
FRPSRVpH��,O�SHXW�pJDOHPHQW�V¶DJLU�G¶XQH�VLPSOH�UpIpUHQFH��OHV�VRXV�DFWLYLWpV�SRXYDQW�DORUV�
rWUH� LQWpJUpHV� GDQV� SOXVLHXUV� DFWLYLWpV� FRPSRVpHV� GLIIpUHQWHV�� (QILQ�� OD� GpFRPSRVLWLRQ� GH�
O¶DFWLYLWp�SHXW�rWUH�GpILQLH�SDU�XQ�SURFHVVXV��O¶DFWLYLWp�FRPSRVpH�GpILQLVVDQW�DORUV�XQ�OLHQ�YHUV�
XQ�SURFHVVXV��

/HV� DFWLYLWpV� DWRPLTXHV� GpILQLVVHQW� OHV� RSpUDWLRQV� GH� WUDQVIRUPDWLRQ� GH� EDVH� GX�
V\VWqPH�G¶LQIRUPDWLRQ�� (OOHV� SHXYHQW� pJDOHPHQW� IDLUH� O¶REMHW� GH� VSpFLDOLVDWLRQV��$LQVL�� GDQV�
300�QRXV�DYRQV�SX�GLIIpUHQFLHU�O¶DFWLYLWp�DXWRPDWLTXH�GH�O¶DFWLYLWp�PDQXHOOH��%30/�LGHQWLILH��
HQWUH� DXWUHV�� OD� SURGXFWLRQ� HW� OD� FRQVRPPDWLRQ� G¶XQ� PHVVDJH�� O¶LQYRFDWLRQ� HW�
O¶LPSOpPHQWDWLRQ�G¶XQH�RSpUDWLRQ��

8QH� GHV� GLIIpUHQFHV� TX¶RQ� SHXW� SDUIRLV� WURXYHU� HQWUH� DFWLYLWp� FRPSOH[H� HW� DFWLYLWp�
DWRPLTXH� UpVLGH� GDQV� OH� IDLW� TXH� OHV� UHODWLRQV� YHUV� OHV� REMHWV� QH� VRQW� GpILQLHV� TXH� VXU� OHV�
DFWLYLWpV� DWRPLTXHV�� &H� VRQW� OHV� VHXOHV� DFWLYLWpV� DWRPLTXHV� TXL� XWLOLVHQW� HW� SURGXLVHQW� GHV�
REMHWV��&¶HVW�OH�FDV�SDU�H[HPSOH�GH�('2&��GH�%30/��GH�;/$1*�RX�HQFRUH�GH�HE;0/��1RXV�
DYRQV�pJDOHPHQW� UHWHQX�FHWWH�VROXWLRQ�GDQV�300��&H�Q¶HVW� WRXWHIRLV�SDV� OH�FDV�GH�3,)��GH�
36/�RX�GH�63(0��

(QILQ��RQ�SHXW� WURXYHU�FHUWDLQHV�DFWLYLWpV�GpILQLVVDQW�GHV�PpFDQLVPHV�SDUWLFXOLHUV� WHOV�
TXH� OH� SRLQW� GH� GpSDUW�� OH� SRLQW� GH� ILQ�� OD� V\QFKURQLVDWLRQ� RX� OD� FUpDWLRQ� GH� EUDQFKHV�
SDUDOOqOHV�� &HV� DFWLYLWpV� QH� GpILQLVVHQW� SDV� j� SURSUHPHQW� SDUOHU� XQ� WUDYDLO� j� UpDOLVHU�� (OOHV�
VSpFLILHQW�GHV�PpFDQLVPHV�GH�FRQWU{OH��YRLU�OH�SDUDJUDSKH�VXLYDQW���

�����/HV�VWUXFWXUHV�GH�FRQWU{OH�

/HV� VWUXFWXUHV� GH� FRQWU{OHV� GpFULYHQW� OHV� GpSHQGDQFHV� HQWUH� DFWLYLWpV�� (OOHV�
GpWHUPLQHQW�O¶H[pFXWLRQ�GX�SURFHVVXV��(OOHV�SHUPHWWHQW�GH�GpILQLU��DOOLpHV�DX[�SUpFRQGLWLRQV��
OH�PRPHQW� R��XQH�DFWLYLWp� GRLW� rWUH� UpDOLVpH�� (OOHV� VRQW� GRQF�SDUWLFXOLqUHPHQW� LPSRUWDQWHV�
GDQV�VD�GpILQLWLRQ��'DQV�OD�WKpRULH�GH�OD�FRRUGLQDWLRQ��>��@��>��@���OHV�GpSHQGDQFHV�VXLYDQWHV�
RQW�pWp�LGHQWLILpHV���

• /D�GpFRPSRVLWLRQ�DFWLYLWpV�VRXV�DFWLYLWpV��

• /HV�FRQWUDLQWHV�GH�VLPXOWDQpLWp���VpTXHQFHPHQW��V\QFKURQLVDWLRQ�

• /HV�UHODWLRQV�SURGXFWHXU�FRQVRPPDWHXU�

• /H�SDUWDJH�G¶XQH�PrPH�UHVVRXUFH�SDU�GHX[�DFWLYLWpV�

&RPPH� QRXV� O¶DYRQV� YX� SUpFpGHPPHQW�� OD� GpFRPSRVLWLRQ� G¶XQH� DFWLYLWp� HQ� VRXV�
DFWLYLWpV�VH�IDLW�SDU�O¶LQWHUPpGLDLUH�GH�UHODWLRQV�GH�FRPSRVLWLRQ�RX�GH�UpIpUHQFH��

/HV�FRQWUDLQWHV�GH�VLPXOWDQpLWp�SHXYHQW�rWUH�UHSUpVHQWpHV�GH�GLIIpUHQWHV�IDoRQV��'¶XQH�
SDUW�� LO� \�D� IUpTXHPPHQW� OD�GpILQLWLRQ�GX�FRQFHSW�GH� WUDQVLWLRQ�� LQGLTXDQW�XQH�GpSHQGDQFH�
HQWUH� GHX[� DFWLYLWpV�� 2Q� OD� UHWURXYH� GDQV� HE;0/�� GDQV� 80/�� GDQV� :3'/�� GDQV� :6)/�
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�&RQWURO/LQN���GDQV�63(0��SUHFHGHV���GDQV�3,)��6XFFHVVRU��HW�GDQV�,'()���3UHFHGHQFH/LQN���
1RXV�DYRQV�pJDOHPHQW�XWLOLVp�FH�PpFDQLVPH�GDQV�300��'H�SOXV��FRPPH�RQ�O¶D�YX�FHUWDLQHV�
DFWLYLWpV�DWRPLTXHV�SRXYDLHQW� LQWURGXLUH�GHV�FRPSRUWHPHQWV�VSpFLILTXHV�DX�VHLQ�GX�JUDSKH�
G¶DFWLYLWp��(QILQ��FRPPH�QRXV�O
DYRQV�GpMj�pYRTXp��FHUWDLQHV�DFWLYLWpV�FRPSRVpHV�GpILQLVVHQW�
XQ�IOX[�GH�FRQWU{OH�HQWUH�OHXUV�VRXV�DFWLYLWpV�GH�PDQLqUH�LQWULQVqTXH��

/HV� GpSHQGDQFHV� GH� W\SH� SURGXFWHXU�FRQVRPPDWHXU� VRQW� OH� SOXV� VRXYHQW� LPSOLFLWHV��
2Q� SHXW� GpWHUPLQHU� TXHOOHV� DFWLYLWpV� XWLOLVHQW� XQ� REMHW�� HW� OHVTXHOOHV� OH� SURGXLVHQW� RX� OH�
PRGLILHQW��&H�Q¶HVW�WRXWHIRLV�SDV�OH�FDV�GDQV�('2&�RX�WRXWHV�OHV�GpSHQGDQFHV�HQWUH�DFWLYLWpV�
VRQW�GHV�FRQQHFWLRQV�HQWUH�SRUWV��HW�GRQF�GHV�UHODWLRQV�GH�SURGXFWHXU�j�FRQVRPPDWHXU��80/�
SHUPHW� pJDOHPHQW� GH� GpILQLU� OHV� IOX[� G¶REMHWV� HQWUH� DFWLYLWpV� �2EMHFW)ORZ6WDWH��� FH� IOX[�
SRXYDQW� GRQQHU� OLHX� j� V\QFKURQLVDWLRQ�� :6)/� IRXUQLW� DXVVL� XQ� PpFDQLVPH� SRXU� SUpFLVHU�
H[SOLFLWHPHQW�OH�IOX[�GHV�GRQQpHV�HQWUH�DFWLYLWpV�SDU�O¶LQWHUPpGLDLUH�GHV�'DWD/LQNV��&HX[�FL�QH�
GpILQLVVHQW�SDV�GH�V\QFKURQLVDWLRQ�GHV�WkFKHV��,OV�YLHQQHQW�VH�VXUH[SRVHU�j� OD�VWUXFWXUH�GH�
FRQWU{OH���

&HWWH�H[SOLFLWDWLRQ�GX�IOX[�GH�GRQQpHV�QRXV�VHPEOH�LPSRUWDQWH��(Q�HIIHW��GDQV�ELHQ�GHV�
FDV�� XQH� UHODWLRQ� GH� SUpFpGHQFH� HQWUH� GHX[� DFWLYLWpV� PDVTXH� XQH� GpSHQGDQFH� GH� W\SH�
SURGXFWHXU�FRQVRPPDWHXU��1H�SDV� O¶H[SOLFLWHU�SHXW�UHQGUH�SOXV�FRPSOH[H� OD�UpLQJpQLHULH�GX�
SURFHVVXV��FDU�RQ�PDQTXH�G¶LQIRUPDWLRQ�SRXU�GpFLGHU�GH�IDoRQ�DUJXPHQWpH�GX�ELHQ�IRQGp�GH�
OD�UHODWLRQ�GH�SUpFpGHQFH���

/HV�GpSHQGDQFHV�GXHV�DX�SDUWDJH�G¶XQH�PrPH�UHVVRXUFH�VRQW�UDUHPHQW�GpILQLHV��8QH�
GHV� H[WHQVLRQV� GH� 36/� LQWURGXLW� OH� FRQFHSW� G¶LQWHUIpUHQFH�� 8QH� LQWHUIpUHQFH� HQWUH� GHX[�
RFFXUUHQFHV� G¶DFWLYLWpV� LQGLTXH� TX¶HOOHV� SDUWDJHQW� XQH� UHVVRXUFH�� 'H� PrPH� O¶RQWRORJLH� GH�
UHVVRXUFHV�GpILQLHV�GDQV�729(�GpILQLW� VL� GHX[�DFWLYLWpV�SHXYHQW�XWLOLVHU�VLPXOWDQpPHQW�XQH�
UHVVRXUFH�GRQQpH���

(QILQ�� 729(� QH� GpILQLW� SDV� H[SOLFLWHPHQW� GH� GpSHQGDQFH� HQWUH� OHV� DFWLYLWpV�� &KDTXH�
DFWLYLWp� D� XQ� pWDW� G¶DFWLYDWLRQ� HW� XQ�pWDW� UpVXOWDW��8QH�DFWLYLWp�$�SUpFqGH�XQH�DFWLYLWp�%� VL�
O¶pWDW�UpVXOWDW�GH�$�FRUUHVSRQG�j�O¶pWDW�G¶DFWLYDWLRQ�GH�%���

/H�WDEOHDX�VXLYDQW�GpFULW� OHV�SULQFLSDX[�PpFDQLVPHV�GH�GpILQLWLRQ�GX�IOX[�GH�FRQWU{OH��
1RXV�Q¶\�DYRQV�SDV�LQWpJUp�OHV�UHODWLRQV�GH�FRPSRVLWLRQ�GHV�DFWLYLWpV��

7DEOH����$OLJQHPHQW�GHV�FRQFHSWV�VSpFLILDQW�OD�VWUXFWXUH�GH�FRQWU{OH�

)RUPDOLVP
H�

&RQFHSWV�

$5,6� �

%30/�

$OO�

6HTXHQFH�

)RUHDFK�
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&35� �

HE;0/�

7UDQVLWLRQ�

-RLQ�

)RUN�

('2&� 'DWD)ORZ�

,'()��
3UHFHGHQFH/LQN�

-XQFWLRQ�

3,)� 6XFFHVVRU�

300� 7UDQVLWLRQ�

36/� �

63(0� 3UHFHGHV�

729(� �

80/�

7UDQVLWLRQ�

2EMHFW)ORZ6WDWH�

3VHXGR6WDWH�

6\QV6WDWH�

:3'/� 7UDQVLWLRQ,QIRUPDWLRQ�

:6)/�
&RQWURO/LQN�

-RLQ�

;/$1*�

6HTXHQFH�

:KLOH�

$OO�

�

�����/HV�REMHWV�
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'DQV�300��QRXV�DYRQV�GLVWLQJXp�WURLV�HQVHPEOHV�GLVWLQFWV�G¶REMHW���OHV�GRFXPHQWV��OHV�
RXWLOV� HW� OD� VWUXFWXUH� RUJDQLVDWLRQQHOOH�� &HOD� QRXV� VHPEOH� SHUWLQHQW� GDQV� OH� FRQWH[WH�
G¶XWLOLVDWLRQ� GH� 300�� PDLV� FH� Q¶HVW� SDV� OH� FDV� SRXU� WRXV� OHV� GRPDLQHV� G¶DSSOLFDWLRQ�� 3DU�
H[HPSOH��%30/��TXL�HVW�GpGLp�j�OD�GpILQLWLRQ�GH�SURFHVVXV�LQWHU�HQWUHSULVHV��QH�GpILQLW�TXH�OHV�
QRWLRQV� GH� PHVVDJHV� HW� GH� SDUWLFLSDQWV�� 'DQV� OH� GRPDLQH� GHV� SURFHVVXV� j� EDVH� GH�
FRPSRVLWLRQ� GH� VHUYLFHV� :HE�� :6)/� HW� ;/$1*�PDQLSXOHQW� SULQFLSDOHPHQW� GHV� RSpUDWLRQV�
:6'/� HW� GHV� GRQQpHV�� 6L� RQ� IDLW� OH� SDUDOOqOH� DYHF� O¶LQJpQLHULH� GHV� FRQQDLVVDQFHV�� RQ�SHXW�
FRPSDUHU� SURFHVVXV�� DFWLYLWpV� HW� VWUXFWXUHV� GH� FRQWU{OH� DX�PRGqOH� GH� UDLVRQQHPHQW�� DORUV�
TXH� OHV� REMHWV� FRUUHVSRQGHQW� DX�PRGqOH�GX�GRPDLQH��$ORUV� TXH� OHV� GLIIpUHQWV�PRGqOHV� GH�
UDLVRQQHPHQW�VRQW�UHODWLYHPHQW�SURFKHV��OHV�PRGqOHV�GH�GRPDLQH�VRQW�H[WUrPHPHQW�YDULpV��

7DEOH����$OLJQHPHQW�GHV�FRQFHSWV�G¶REMHW�

)RUPDOLVP
H�

&RQFHSWV�

$5,6�

2XWSXW�

2UJDQL]DWLRQDO8QLW�

,QIRUPDWLRQ2EMHFW�

$SSOLFDWLRQ�6RIWZDUH�

%30/�
0HVVDJH��

3DUWLFLSDQW�

&35�
5HVRXUFH��

$FWRU�

HE;0/�

%XVLQHVV'RFXPHQW�

%XVLQHVV3DUWQHU5ROH�

$XWRUL]HG5ROH�

('2&�
$UWLIDFW�

3HUIRUPHU�

,'()�� 2EMHFW�

3,)�
2EMHFW�

$JHQW�

300� 3URGXFW�
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3URFHVV'DWD�

5ROH�

7RRO�

36/� 2EMHFW�

63(0�

:RUN3URGXFW�

,QIRUPDWLRQ(OHPHQW�

3URFHVV5ROH�

*XLGDQFH�

729(� 5HVRXUFH�

80/�
&ODVVLILHU�

&ODVVLILHU,Q6WDWH�

:3'/�

5HOHYDQW�'DWD�

:RUNIORZ�3DUWLFLSDQW�

:RUNIORZ�$SSOLFDWLRQ�

:6)/�

0HVVDJH�

6HUYLFH3URYLGHU�

2SHUDWLRQ�

;/$1*�

&RUUHODWLRQ6HW'HFO�

6HUYLFH�

2SHUDWLRQ�

/HV�GHX[�UHODWLRQV�SULQFLSDOHV�HQWUH�DFWLYLWpV�HW�REMHWV�VRQW�OHV�UHODWLRQV�G¶XWLOLVDWLRQ�HW�
GH� SURGXFWLRQ�� 2Q� OHV� UHWURXYH� VRXV� GLIIpUHQWHV� IRUPHV� GDQV� WRXV� OHV� IRUPDOLVPHV�� $� FHV�
GHX[�UHODWLRQV�V¶DMRXWH�VRXYHQW�OD�UHODWLRQ�HQWUH�O¶DFWLYLWp�HW�VHV�UpDOLVDWHXUV��/H�SOXV�VRXYHQW��
OH�UpDOLVDWHXU�HVW�XQLTXH��&HWWH�UHODWLRQ�SHXW�rWUH�UDPHQpH�j�OD�UHODWLRQ�G¶XWLOLVDWLRQ�VL�O¶RQ�QH�
V¶LQWpUHVVH� TX¶DX� FR�W� G¶XQH� DFWLYLWp� FRPPH� F¶HVW� OH� FDV� HQ� JHVWLRQ�� /H� UpDOLVDWHXU� Q
HVW�
TX
XQH�GHV�UHVVRXUFHV�QpFHVVDLUHV�j�O
DFWLYLWp��DX�PrPH�WLWUH�TXH�OHV�PDWLqUHV�SUHPLqUHV�RX�
O
pQHUJLH�� (OOH� GpILQLW� WRXWHIRLV� XQ� U{OH� VSpFLILTXH� SDU� UDSSRUW� j� O¶DFWLYLWp�� &¶HVW� O¶REMHW�
UpDOLVDWHXU� TXL� HIIHFWXH� OHV� RSpUDWLRQV� GH� WUDQVIRUPDWLRQV� pOpPHQWDLUHV� �PrPH� V¶LO� OHV�
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GpOqJXH� HQVXLWH� j� G¶DXWUHV� REMHWV��� ,O� IDXW� GRQF� OXL� VLJQDOHU� TXH� O¶DFWLYLWp� D� GpPDUUp�
�LQYRFDWLRQ�GX�FRPSRVDQW�ORJLFLHO��HQYRL�G¶XQ�VLJQDO��HWF����&¶HVW�pJDOHPHQW�VRXYHQW�FHW�REMHW�
TXL�VLJQDOH�OD�ILQ�GH�OD�UpDOLVDWLRQ��

'DQV�GH�QRPEUHX[� FDV�� XQH�GpILQLWLRQ�SUpFLVH�GHV� REMHWV� GHPDQGH� O¶LQWpJUDWLRQ�G¶XQ�
PpWD�PRGqOH� GpGLp�� $LQVL�� :3'/� SUpYRLW� OD� SRVVLELOLWp� GH� UHODWLRQV� HQWUH� PRGqOHV� GH�
SURFHVVXV� HW� PRGqOHV� RUJDQLVDWLRQQHOV�� (Q� HIIHW�� XQ� PpWD�PRGqOH� WHO� TXH� FHOXL� GX�:I0&�
SURSRVH� XQ� PpFDQLVPH� GH� GpFODUDWLRQ� GHV� SDUWLFLSDQWV� �OHV� HQWLWpV� RUJDQLVDWLRQQHOOHV�
DX[TXHOOHV� SRXUURQW� rWUH� DIIHFWpHV� GHV� WkFKHV�� H[WUrPHPHQW� EDVLTXH�� 'DQV� OH� FDV� GH�
QRPEUHXVHV� LPSOpPHQWDWLRQV�� FH�PpFDQLVPH� VH� OLPLWH� j� OD� GpVLJQDWLRQ� GH� JURXSHV� RX� GH�
SHUVRQQHV� SK\VLTXHV�� 8Q� WHO� PRGqOH� SHXW� GRQF� VH� UpYpOHU� LQVXIILVDQW� GDQV� OH� FDGUH� GH�
UHTXrWHV�SOXV� FRPSOH[HV�� 3DU� H[HPSOH�� RQ�SHXW� YRXORLU� DIIHFWHU�XQH� WkFKH�DX� UHVSRQVDEOH�
KLpUDUFKLTXH� GH� OD� SHUVRQQH� TXL� D� UpDOLVp� OD� WkFKH� SUpFpGHQWH�� 'DQV� GH� WHOV� FDV�� LO� IDXW�
SRXYRLU� GpILQLU� SUpFLVpPHQW� OHV� VWDWXWV� KLpUDUFKLTXHV� GH� WRXWHV� OHV� SHUVRQQHV� SK\VLTXHV�
VXVFHSWLEOHV�GH�SUHQGUH�SDUW�DX�SURFHVVXV��OHXUV�DSSDUWHQDQFHV�DLQVL�TXH�OHV�UHODWLRQV�TXL�OHV�
OLHQW��2Q�SHXW�PrPH�VRXKDLWHU�VSpFLILHU�OHXUV�GURLWV�RX�OHXUV�FRPSpWHQFHV��&RPPH�O¶DMRXW�GH�
WHOV� FRQFHSWV� GDQV� OH� PpWD�PRGqOH� GH� SURFHVVXV� O¶DORXUGLUDLW�� OD� VROXWLRQ� SUpFRQLVpH� HVW�
O¶LQWpJUDWLRQ� G¶XQ�PRGqOH� G¶RUJDQLVDWLRQ� H[WHUQH�� /HV� FRQFHSWV� G¶REMHWV� LQWURGXLWV� GDQV� OHV�
PpWD�PRGqOHV�GH�SURFHVVXV�LQGpSHQGDQWV�UHVWHQW�GRQF�OH�SOXV�VRXYHQW�SULPDLUHV��

�����4XHOTXHV�PpFDQLVPHV�VXSSOpPHQWDLUHV�

(Q�SOXV�GH�FHV�GLIIpUHQWV�FRQFHSWV��OHV�PpWD�PRGqOHV�GH�SURFHVVXV�SHXYHQW�LQWpJUHU�XQ�
FHUWDLQ� QRPEUH� GH�PpFDQLVPHV�� 1RXV� DOORQV� QRXV� SHQFKHU� SOXV� SDUWLFXOLqUHPHQW� VXU� GHX[�
G¶HQWUH�HX[���

• /D�UpXWLOLVDWLRQ�

• /D�VSpFLILFDWLRQ�GHV�FRQWUDLQWHV�

/D� UpXWLOLVDWLRQ� FRQVLVWH� j� SRXYRLU� LQWpJUHU� GDQV� XQ� SURFHVVXV� GHV� pOpPHQWV� GpILQLV�
GDQV� G¶DXWUHV� FRQWH[WHV�� 2Q� SHXW� GLVWLQJXHU� OD� UpXWLOLVDWLRQ� G¶pOpPHQWV� VWDWLTXHV� �U{OHV��
SURGXLWV�� GH� OD� UpXWLOLVDWLRQ� G¶pOpPHQWV� G\QDPLTXHV� FRPPH� OHV� DFWLYLWpV� RX� OHV� SURFHVVXV��
'DQV�OH�SUHPLHU�FDV��O¶H[WHQVLRQ�GH�SDTXHWDJH�HVW�XQH�VROXWLRQ�VXIILVDQWH��&¶HVW�SDU�H[HPSOH�
FHOOH� TXL� HVW� PLVH� HQ� °XYUH� GDQV� 63(0� HW� 300�� 3DU� FRQWUH�� OD� UpXWLOLVDWLRQ� G¶pOpPHQWV�
G\QDPLTXHV�HVW�ELHQ�SOXV�FRPSOH[H��(Q�HIIHW�� OD�GpILQLWLRQ�G¶XQ�SURFHVVXV�RX�G¶XQH�DFWLYLWp�
SHXW�LQWpJUHU�OD�GpILQLWLRQ�G¶DUWHIDFWV�ORFDX[��,QWpJUHU�FHWWH�GpILQLWLRQ�QpFHVVLWH�GRQF�G¶XQLILHU�
FHV� FRQFHSWV� ORFDX[� DYHF� FHX[�GX� FRQWH[WH�G¶XWLOLVDWLRQ��&¶HVW� OH� SUREOqPH�GH� O¶XQLILFDWLRQ��
SRXU�OHVTXHOV�63(0�SURSRVH�DFWXHOOHPHQW�XQ�UHQRPPDJH�PDQXHO�GHV�DUWHIDFWV�GH�OD�SRUWLRQ�
GH�SURFHVVXV�j�LQWpJUHU��&H�PpFDQLVPH�GH�UHQRPPDJH�D�SDU�H[HPSOH�pWp�XWLOLVp�SDU�5RELQ�
0LOQHU� GDQV� &&6�� WRXW� FRPPH� SDU� 7RQ\� +RDUH� GDQV� &63� �YRLU� OD� SUHPLqUH� SDUWLH��� &H�
PpFDQLVPH� HVW� QRQ� VHXOHPHQW� QpFHVVDLUH� SRXU� OD� UpXWLOLVDWLRQ� G¶DFWLYLWpV� RX�GH�SURFHVVXV��
PDLV�pJDOHPHQW�SRXU�O¶LQWpJUDWLRQ�GH�FRPSRVDQWV�H[WHUQHV��$LQVL�:6)/�LQFOXW�OH�FRQFHSW�GH�
0DS�TXL�pWDEOLW�GHV�FRUUHVSRQGDQFHV�HQWUH� OHV�PHVVDJHV�DFKHPLQpV�YHUV�XQH�DFWLYLWp��HW� OD�
VWUXFWXUH�GH�GRQQpHV��TXL�HVW�pJDOHPHQW�XQ�PHVVDJH��LQWHUQH�j�O¶DFWLYLWp��'DQV�('2&��FHWWH�
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FRUUHVSRQGDQFH� HVW� pWDEOLH� HQWUH� OHV� SRUWV� GHV� FRPSRVDQWV� GH� SURFHVVXV� TXL� FKHUFKHQW� j�
FRPPXQLTXHU��

8Q�DXWUH�PpFDQLVPH�TXH�QRXV�MXJHRQV�LPSRUWDQW��YRLUH�PrPH�LQGLVSHQVDEOH��GDQV�XQ�
PpWD�PRGqOH� GH� SURFHVVXV� HVW� OH� ODQJDJH� GH� VSpFLILFDWLRQ� GH� FRQWUDLQWHV�� &HV� FRQWUDLQWHV�
SHXYHQW� DSSDUDvWUH� j�GLIIpUHQWV�HQGURLWV���GDQV� OHV�SUp��HW�SRVW�FRQGLWLRQV�GHV�DFWLYLWpV�RX�
GDQV� OHV� VWUXFWXUHV� GH� FRQWU{OH� FRQGLWLRQQpHV� �ERXFOHV�� DOWHUQDWLYHV��� $LQVL� 80/� XWLOLVH� XQ�
ODQJDJH�SRXU�OD�GpILQLWLRQ�GHV�JDUGHV�TXL�HVW�UpXWLOLVp�SDU�63(0�SRXU�OHV�SUp�FRQGLWLRQV�HW�OHV�
REMHFWLIV�� &H� ODQJDJH� SHUPHW� GH� VSpFLILHU� GHV� FRQWUDLQWHV� VXU� OHV� pWDWV� GHV� SURGXLWV� GH� OD�
IDoRQ� VXLYDQWH� ©�P\3URGXFW� LQ�P\6WDWH�ª��1RXV� DYRQV� pJDOHPHQW� GpYHORSSp�QRWUH�SURSUH�
ODQJDJH� SRXU� 300�� (QILQ�� GHV� IRUPDOLVPHV� EDVpV� VXU� ;0/� �%30/� HW� :6'/�� SURSRVHQW�
G¶XWLOLVHU� ;3DWK�� ;3DWK� QµHVW� SDV� j� SURSUHPHQW� SDUOHU� XQ� ODQJDJH� GH� FRQWUDLQWHV�� PDLV� LO�
SHUPHW�GH�GpVLJQHU�XQ�pOpPHQW�GDQV�XQ�GRFXPHQW�;0/���

�����'pILQLWLRQ�G¶XQ�QR\DX�GH�PpWD�PRGqOH�GH�SURFHVVXV�

$�SDUWLU�GHV�GLIIpUHQWHV�REVHUYDWLRQV�TXL�RQW�pWp�IDLWHV�GDQV�OHV�FKDSLWUHV�SUpFpGHQWV��
QRXV�VRPPHV�PDLQWHQDQW�HQ�PHVXUH�G¶H[SOLFLWHU�QRWUH�YLVLRQ�G¶XQ�QR\DX�GH�PpWD�PRGqOH�GH�
SURFHVVXV� �)LJXUH� ������ 1RXV� Q¶DYRQV� SDV� VRXKDLWp� OH� GpILQLU� FRPPH� OH� SOXV� SHWLW�
GpQRPLQDWHXU� FRPPXQ� GHV� GLIIpUHQWV� IRUPDOLVPHV� pWXGLpV�� 8Q� WHO�PpWD�PRGqOH� DXUDLW� pWp�
GHV� SOXV� VRPPDLUH�� 1RXV� DYRQV� SOXW{W� FKHUFKp� j� pWDEOLU� XQ� FRPSURPLV� HQ� GpILQLVVDQW� XQ�
PpWD�PRGqOH� XWLOLVDEOH� WRXW� HQ� QH� UHWHQDQW� TXH� OHV� VWUXFWXUHV� OHV� SOXV� FRXUDQWHV�� ,O� HVW�
G¶DLOOHXUV�DVVH]�VLJQLILFDWLI�TXH�FH�PpWD�PRGqOH�VRLW�WUqV�SURFKH�GH�3,)��TXL�GpILQLW�pJDOHPHQW�
XQ�IRUPDOLVPH�GH�UHSUpVHQWDWLRQ�GH�SURFHVVXV�JpQpULTXH�PDLV�QRQ�PLQLPDO��

Constraint

language
expression

ModelElement
name

Process

0..n

0..1

+ownedElement

0..n

+container0..1

ObjectActivity

0..n
+output

0..n

0..n

+input

0..n

0..n

+performer

0..n
0..n+subactivity 0..n

Transition
0..1 1..n

+outgoing

0..1
+source

1..n
0..1 1..n

+incoming

0..1

+target

1..n
0..1

+guard

0..1

0..n

+subTransition

0..n
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$� O¶LQWpULHXU� GH� FH� PpWD�PRGqOH�� RQ� UHWURXYH� OHV� QRWLRQV� GH� SURFHVVXV� �3URFHVV���
G¶DFWLYLWp��$FWLYLW\���GH�VWUXFWXUHV�GH�FRQWU{OH��7UDQVLWLRQ��HW�G¶REMHW��2EMHFW���,O�QRXV�VHPEOH�
TXH� FHV� TXDWUH� HQWLWpV� VRQW� j� OD� EDVH� GH� WRXW�PpWD�PRGqOH� GH� SURFHVVXV�� 1RXV� \� DYRQV�
DMRXWp�OH�FRQFHSW�GH�FRQWUDLQWH��&RQVWUDLQW���TXL�QRXV�SDUDvW�QpFHVVDLUH�j�OD�VSpFLILFDWLRQ�GH�
OD�VWUXFWXUH�GH�FRQWU{OH��/H�SURFHVVXV�SHXW�FRQWHQLU�O¶HQVHPEOH�GHV�pOpPHQWV�GpILQLV�GDQV�OH�
PpWD�PRGqOH��/HV�DFWLYLWpV�VRQW�GpFRPSRVDEOHV�HQ�VRXV�DFWLYLWpV��(OOHV�SHXYHQW�pJDOHPHQW�
GpILQLU� GHV� WUDQVLWLRQV� HQWUH� FHV� VRXV�DFWLYLWpV�� /D� WUDQVLWLRQ� HVW� O¶XQLTXH� PpFDQLVPH� GH�
VSpFLILFDWLRQ� GH� GpSHQGDQFHV� HQWUH� DFWLYLWpV�� (OOHV� SHXYHQW� rWUH� FRQGLWLRQQpHV� SDU� GHV�
FRQWUDLQWHV�� (QILQ�� OHV� DFWLYLWpV� XWLOLVHQW� HW� SURGXLVHQW� GHV� REMHWV�� /HXU� UpDOLVDWLRQ� HVW�
pJDOHPHQW�FRQILpH�DX[�REMHWV��

/HV�FRQFHSWV�DLQVL�GpILQLV�SHXYHQW�DXVVL�ELHQ�VHUYLU�GH�EDVH�j�GHV�IRUPDOLVPHV�DGDSWpV�
j�OD�GHVFULSWLRQ�GH�SURFHVVXV�DXVVL�FRPSOH[HV�TXH�OHV�SURFHVVXV�G¶HQWUHSULVH��TXH�SRXU�GHV�
PpWD�PRGqOHV�SOXV�PRGHVWHV�FRPPH�GHV�RUJDQLJUDPPHV��

�����&RQFOXVLRQ�

'DQV�FH�FKDSLWUH��QRXV�DYRQV�SUpVHQWp�QRWUH�YLVLRQ�G
XQ�QR\DX�GH�FRQFHSWV�SRXYDQW�
rWUH�j� OD�EDVH�GH� O
HQVHPEOH�GHV�PpWD�PRGqOHV�GH�SURFHVVXV��1RXV�DYRQV�GLVWLQJXp�TXDWUH�
HQWLWpV�SULQFLSDOHV��OHV�SURFHVVXV��OHV�DFWLYLWpV��OHV�VWUXFWXUHV�GH�FRQWU{OH�HW�OHV�REMHWV��1RXV�
DYRQV� pYRTXp� OH� IDLW� TXH� OH� FRQFHSW� G
REMHW� SHXW�� GDQV�GH�QRPEUHX[�FDV��rWUH� UHSUpVHQWp�
GDQV�XQ�PpWD�PRGqOH�VSpFLILTXH��1RXV�pWXGLRQV�FHWWH�TXHVWLRQ�GH�IDoRQ�SOXV�SUpFLVH�GDQV�OH�
FKDSLWUH�VXLYDQW�TXL�WUDLWH�GH�O
H[SOLFLWDWLRQ�GHV�UHODWLRQV�HQWUH�SURGXLWV�HW�SURFHVVXV�YLD�OHV�
WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ��

8Q� QR\DX� HVW� FRPSRVp� GH� FRQFHSWV� TXL� VHPEOHQW� ©�XQLYHUVHOOHPHQW�ª� XWLOHV�� &HFL�
VLJQLILH� TXH� SRXU� WRXWH� GpILQLWLRQ� GH� SURFHVVXV�� OHV� FRQFHSWV� SURSRVpV� RQW� XQH� XWLOLVDWLRQ�
GLUHFWH�� 8Q� WHO� PpWD�PRGqOH� Q
HVW� ELHQ� V�U� SDV� VXIILVDQW� SRXU� UpSRQGUH� j� O
HQVHPEOH� GHV�
EHVRLQV�G
H[SUHVVLRQ��,O�IRXUQLW�XQH�EDVH�TXL�GRLW�HQVXLWH�rWUH�pWHQGXH�SRXU�FKDTXH�GRPDLQH�
SDUWLFXOLHU�� $LQVL�� XQ� PpWD�PRGqOH� GpGLp� DX� SURFHVVXV� GH� JpQLH� ORJLFLHO� VSpFLDOLVHUD� OH�
FRQFHSW�G
DFWLYLWp�DYHF� OHV�QRWLRQV�GH�SKDVHV�RX�G
LWpUDWLRQV�DORUV�TX
XQ�PpWD�PRGqOH�SRXU�
O
$%&�LQWURGXLUD�GHV�QRWLRQV�GH�FR�W��1RXV�DYRQV�YX�TXH�FHUWDLQV�IRUPDOLVPHV�WHOV�TXH�3,)�RX�
36/�SURSRVDLW�GpMj�XQH�DUFKLWHFWXUH�PRGXODLUH��EDVpH�VXU�XQ�QR\DX�HW�GHV�H[WHQVLRQV��8QH�
WHOOH� RUJDQLVDWLRQ� SHXW� rWUH� pJDOHPHQW� GpILQLH� GDQV� GHV� V\VWqPHV� GH� PpWD�PRGpOLVDWLRQ��
JUkFH� DX� PpFDQLVPH� G
H[WHQVLRQ� GH� SDTXHWDJH�� 8QH� KLpUDUFKLH� GH� PpWD�PRGqOHV� SHUPHW�
DLQVL�GH�SDUWDJHU�GHV�PpFDQLVPHV�FRPPXQV�HW�GH�VpSDUHU�OHV�DVSHFWV�GLVMRLQWV���

�
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����&RXSODJH�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�
DYHF�G¶DXWUHV�W\SHV�GH�PpWD�PRGqOHV�

������,QWURGXFWLRQ�

'DQV� QRWUH� FKDSLWUH� FRQVDFUp� j� OD� GpILQLWLRQ� G¶XQ� QR\DX� FRPPXQ� j� WRXV� OHV�
IRUPDOLVPHV� GH� UHSUpVHQWDWLRQ� GH� SURFHVVXV�� QRXV� DYRQV� LQWURGXLW� OH� FRQFHSW� G¶REMHW�� ,O�
UHSUpVHQWH�OHV�DUWHIDFWV�XWLOLVpV�HW�SURGXLWV�GXUDQW�OH�SURFHVVXV��&HX[�FL�VRQW�FRQWH[WXHOV�DX�
GRPDLQH�G¶DSSOLFDWLRQ�GX�SURFHVVXV��$LQVL��XQ�SURFHVVXV�GH�GpYHORSSHPHQW�ORJLFLHO�PDQLSXOH�
GHV�VSpFLILFDWLRQV��PRGqOHV�RX�HQFRUH�GHV�SRUWLRQV�GH�FRGH�WDQGLV�TX¶XQ�SURFHVVXV�j�EDVH�GH�
VHUYLFHV� :HE� XWLOLVH� OHV� RSpUDWLRQV� IRXUQLHV� SDU� FHV� VHUYLFHV� HW� pFKDQJH� GHV� PHVVDJHV��
7RXWHIRLV�� TXHO� TXH� VRLW� OH� GRPDLQH� GX� SURFHVVXV�� VD� GpILQLWLRQ� QH� SHXW� IDLUH� O¶pFRQRPLH�
G¶XQH�GHVFULSWLRQ��DX�PRLQV�SDUWLHOOH��GHV�DUWHIDFWV�PDQLSXOpV��&RPPH�RQ�D�SX� OH�YRLU��GH�
QRPEUHX[� IRUPDOLVPHV�SURSRVHQW�GRQF�GHV�PpFDQLVPHV�� OH�SOXV�VRXYHQW�DVVH]�VRPPDLUHV��
SRXU� OD� GpFODUDWLRQ� GH� FHV� DUWHIDFWV��2Q� GpILQLW� DORUV�� j� O¶DLGH� G¶XQ� XQLTXH� IRUPDOLVPH�� OHV�
SURFHVVXV�HW�OHV�DUWHIDFWV��RX�SOXW{W�XQ�QRPEUH�OLPLWp�G¶DVSHFWV�GHV�DUWHIDFWV��

8QH� WHOOH� VROXWLRQ� FRQGXLW� j� XQ� FHUWDLQ� QRPEUH� GH� OLPLWHV�� 7RXW� G¶DERUG�� OHV�PrPHV�
DVSHFWV�G¶XQ�DUWHIDFW�SHXYHQW�rWUH�UHGpILQLV�j�WUDYHUV�SOXVLHXUV�PRGqOHV��FH�TXL�SHXW�SRVHU�
GHV� SUREOqPHV� HQ� WHUPH� GH� FRKpUHQFH�� 'H� SOXV�� OD� GHVFULSWLRQ� VRPPDLUH� G¶XQH� UHVVRXUFH�
SHXW�rWUH�EORTXDQWH�GDQV�FHUWDLQV�FDV��&¶HVW�SRXUTXRL�OH�:I0&�SUpYRLW�OH�FRXSODJH�GH�:3'/�
DYHF�XQ�PRGqOH�GH�VWUXFWXUH�RUJDQLVDWLRQQHOOH� ORUVTXH� OHV�PpFDQLVPHV�G¶H[SUHVVLRQ�IRXUQLV�
SDU� OH� IRUPDOLVPH� GH� GpILQLWLRQ� GH� ZRUNIORZ� VRQW� WURS� OLPLWpV�� &HWWH� GHUQLqUH� VROXWLRQ�� OH�
FRXSODJH�DYHF�XQ�PRGqOH��YRLUH�GHV�PRGqOHV��GpGLp�j�OD�GHVFULSWLRQ�GX�GRPDLQH��SHXW�rWUH�
JpQpUDOLVpH��(OOH�LPSOLTXH�GRQF�O¶pWDEOLVVHPHQW�GH�UHODWLRQV�HQWUH�PpWD�PRGqOHV��SHUPHWWDQW�
O¶LQWpJUDWLRQ�GX�SURFHVVXV�GDQV�VRQ�GRPDLQH�G¶DSSOLFDWLRQ�SDU�OD�GpILQLWLRQ�GH�UpIpUHQFHV��

(Q� SOXV� GH� O¶LQWpJUDWLRQ�� GH� QRPEUHX[� WUDYDX[� RQW� FRQGXLW� j� OD� GpILQLWLRQ�� VRXYHQW�
LQIRUPHOOH�� G¶XQH� DXWUH� IRUPH� GH� UHODWLRQ� pWDEOLVVDQW� GHV� FRUUHVSRQGDQFHV� HQWUH� OHV�
VWUXFWXUHV� GHV� PRGqOHV�� &HWWH� UHODWLRQ� D� pWp� SDUWLFXOLqUHPHQW� PLVH� HQ� pYLGHQFH� SRXU� OHV�
PRGqOHV�GH�SURFHVVXV�HW�GH�SURGXLW��$LQVL��5HLGDU�&RQUDGL�HW�DO��GpFODUHQW���©�7KH�SURGXFW�LV�
HYROYHG�E\�DFWLYLWLHV��RIWHQ�GULYHQ�E\� WKH�SURGXFW�VWUXFWXUH�ª�>��@��/D�VWUXFWXUH�GX�SURGXLW�
RULHQWH�OHV�DFWLYLWpV��F¶HVW�j�GLUH�OD�VWUXFWXUH�GX�SURFHVVXV��$�O¶LQYHUVH��$XJXVW�6FKHHU�pFULW���
©�1RW� RQO\� DUH� SURFHVVHV� NH\� LQ� WKH� PDQXIDFWXULQJ� RI� SURGXFWV�� EXW� SURFHVV� IRUPV� DOVR�
GHWHUPLQH�SURGXFW�W\SHV�ª�>��@��/D�IRUPH�GX�SURFHVVXV�GpWHUPLQH�OH�W\SH�GX�SURGXLW��(QILQ��
,YDU�-DFREVRQ�GpQLH�WRXWH�SUpFpGHQFH�j�O¶XQH�RX�j�O¶DXWUH�GLPHQVLRQ�HQ�DIILUPDQW���©�SURGXFW�
DQG� SURFHVV�PXVW� EH� IRUPHG� LQ� D� FRRUGLQDWHG�� LQWHJUDWHG� IDVKLRQ�ª� >��@�� /H�SURGXLW� HW� OH�
SURFHVVXV� GRLYHQW� rWUH� FRQoXV� GH� IDoRQ� FRRUGRQQpH�� 6DQV� SUHQGUH� SDUW� j� XQH� pYHQWXHOOH�
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FRQWURYHUVH� VXU� OD� SUpFpGHQFH� GH� O¶XQH� RX� O¶DXWUH� GLPHQVLRQ�� QRXV� YR\RQV� pPHUJHU� GHV�
FRUUHVSRQGDQFHV� VWUXFWXUHOOHV� HQWUH� HOOHV�� 1RWUH� DPELWLRQ� Q¶HVW� SDV� LFL� GH� GpFULUH� XQ�
HQVHPEOH�GH�FHV�UHODWLRQV��PDLV�G¶pWXGLHU�OD�IDoRQ�GRQW�HOOHV�SHXYHQW�rWUH�SULVHV�HQ�FRPSWH�j�
O¶DLGH�GH�PpWD�PRGqOHV�H[SOLFLWHV��

1RXV� FRPPHQoRQV� SDU� QRXV� LQWpUHVVHU� j� O¶LQWpJUDWLRQ�� HQ� LOOXVWUDQW� QRWUH� GLVFXVVLRQ�
WKpRULTXH� SDU� XQH� H[SpULPHQWDWLRQ� DYHF� 80/� HW� 300�� 1RXV� SUpVHQWRQV� HQVXLWH� GLYHUVHV�
VLWXDWLRQV� R�� O¶H[LVWHQFH� G¶XQH� UHODWLRQ� GH� FRUUHVSRQGDQFH� VWUXFWXUHOOH� D� SX� rWUH� PLVH� HQ�
pYLGHQFH�� j� GpIDXW� G¶rWUH� SUpFLVpPHQW� H[SOLFLWpH�� 1RXV� pWXGLRQV� OHV� PpFDQLVPHV� SRXYDQW�
SHUPHWWUH� VD� GpILQLWLRQ�� DYDQW� GH� SUpVHQWHU� TXHOTXHV� H[HPSOHV� GH� FRUUHVSRQGDQFHV�
VWUXFWXUHOOHV�HQWUH�300�HW�80/��

������,QWpJUDWLRQ�GH�PpWD�PRGqOHV�

/¶LQWpJUDWLRQ� GH� PpWD�PRGqOHV� FRQVLVWH� j� UpXQLU� GHV� DVSHFWV� GLVMRLQWV� HW�
FRPSOpPHQWDLUHV� G¶XQ� PrPH� V\VWqPH�� /¶XWLOLVDWLRQ� GH� PpWD�PRGqOHV� H[SOLFLWHV� SHUPHW� GH�
VpSDUHU�SXLV�GH� UpXQLILHU� FHV�DVSHFWV��$LQVL�� j� O¶20*��XQ�FHUWDLQ�QRPEUH�GH�PpWD�PRGqOHV�
GpGLpV�j�GHV�GRPDLQHV�G¶LQWpUrW�GLIIpUHQWV�RQW�pWp�SURSRVpV�RX�VRQW�HQ�FRXUV�GH�GpILQLWLRQ��
2Q�SHXW�SDU�H[HPSOH�FLWHU�80/��TXL�GpILQLW�OHV�REMHWV�FRQVWLWXDQW�OH�V\VWqPH�G¶LQIRUPDWLRQ��OH�
PpWD�PRGqOH� GH� VWUXFWXUH� RUJDQLVDWLRQQHOOH� >��@�� RX� HQFRUH� OH� PpWD�PRGqOH� GH� ZRUNIORZ�
>��@��,O�QRXV�VHPEOH�pYLGHQW�TXH�GHV�LQWHUDFWLRQV�H[LVWHQW�HQWUH�FHV�PpWD�PRGqOHV��&HOD�HVW�
FRUURERUp� SDU� GHV� SURSRVLWLRQV� FRPPH� OH� 5$,� >��@� �5HVRXUFH� $VVLJQPHQW� ,QWHUIDFH�� TXL�
GpILQLW�XQH�$3,V�SRXU�OD�JHVWLRQ�GH�O¶DIIHFWDWLRQ�GHV�UHVVRXUFHV�G¶XQ�ZRUNIORZ�j�O¶H[pFXWLRQ��
/¶DIIHFWDWLRQ�G¶XQH�UHVVRXUFH�HVW�FRQWUDLQWH�SDU�XQ�FHUWDLQ�QRPEUH�GH�UqJOHV��GRQW�XQH�SDUWLH�
DX�PRLQV�HVW�LVVXH�GX�PRGqOH�GH�SURFHVVXV��&H�PRGqOH�HVW�GRQF�PLV�HQ�UHODWLRQ��VRXYHQW�GH�
IDoRQ� LPSOLFLWH�� DYHF� GHV�PRGqOHV� GH� UHVVRXUFHV�� SRXYDQW� rWUH� EDVpV� VXU� GLIIpUHQWV�PpWD�
PRGqOHV�� /¶LQWpJUDWLRQ� H[SOLFLWH� GHV� PpWD�PRGqOHV� SHUPHW� GH� GpILQLU� SUpFLVpPHQW� FHWWH�
UHODWLRQ��

,QWpJUHU�GHV�PpWD�PRGqOHV�SHXW�VH� IDLUH� WUqV�VLPSOHPHQW�DX�PR\HQ�GHV�PpFDQLVPHV�
G¶H[WHQVLRQV��j�FRQGLWLRQ�TXH�OHV�PpWD�PRGqOHV�VRLHQW�EDVpV�VXU�OH�PrPH�IRUPDOLVPH��6L�O¶RQ�
VH�SODFH�GDQV�XQ�HQYLURQQHPHQW�02)��O¶HQVHPEOH�GHV�PpWD�PRGqOHV�GRLYHQW�rWUH�EDVpV�VXU�
OH�02)��,O�HVW�HQVXLWH�WUqV�VLPSOH�GH�GpILQLU�XQ�PpWD�PRGqOH�GH�PLVH�HQ�UHODWLRQ��TXL�pWHQG�
O¶HQVHPEOH�GHV�PpWD�PRGqOHV�j�LQWpJUHU�HQ�GpILQLVVDQW�GH�QRXYHDX[�FRQFHSWV��GH�QRXYHOOHV�
UHODWLRQV�HW�HQ�DMRXWDQW�GH�QRXYHOOHV�FRQWUDLQWHV��&H�PpWD�PRGqOH�GRLW�pJDOHPHQW�rWUH�EDVp�
VXU� OH� 02)�� $LQVL� O¶LQWpJUDWLRQ� G¶XQ� PpWD�PRGqOH� GH� SURFHVVXV� HW� G¶XQ� PpWD�PRGqOH� GH�
SURGXLW�SHXW�VH�IDLUH�GH�OD�IDoRQ�SUpVHQWpH�)LJXUH������
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)LJXUH������,QWpJUDWLRQ�G
XQ�PpWD�PRGqOH�GH�SURFHVVXV�HW�G
XQ�PpWD�PRGqOH�GH�

SURGXLW�

2Q�SHXW� FRQVWDWHU� TXH� 300�HW�$5,6� VRQW� RUJDQLVpV�GH� FHWWH� IDoRQ�� F¶HVW�j�GLUH� TXH�
SOXVLHXUV�PpWD�PRGqOHV�GpFULYDQW�GHV�DVSHFWV�SDUWLHOV�GX�V\VWqPH�RQW�pWp�GpILQLV��&HV�PpWD�
PRGqOHV�VRQW�HQVXLWH�PLV�HQ�UHODWLRQ�j�O¶DLGH�G¶XQ�SDTXHWDJH�G¶LQWpJUDWLRQ��$LQVL��GDQV�300��
QRXV�DYRQV�GpILQL�O¶HQYLURQQHPHQW�G¶H[pFXWLRQ�GX�SURFHVVXV�FRPPH�XQ�HQVHPEOH�G¶RXWLOV��GH�
GRFXPHQWV� HW� GH� VWUXFWXUHV� RUJDQLVDWLRQQHOOHV�� &HV� GLIIpUHQWHV� GLPHQVLRQV� VRQW� HQVXLWH�
LQWpJUpHV� DX� SURFHVVXV�� /¶LQWpUrW� G¶XQH� WHOOH� PpWKRGH� HVW� TX¶LO� GpFRXSOH� OD� GpILQLWLRQ� GX�
SURFHVVXV�GH�VRQ� LQWpJUDWLRQ�GDQV�XQ�GRPDLQH�SDUWLFXOLHU��1RWUH�PpWD�PRGqOH�GH�GpILQLWLRQ�
GH� SURFHVVXV� �3003URFHVV'HILQLWLRQ�� SHXW� DLQVL� rWUH� UpXWLOLVp� GDQV� XQ� DXWUH� FRQWH[WH�� SDU�
H[HPSOH� SRXU� VSpFLILHU� GHV� SURFHVVXV� XQLTXHPHQW� EDVpV� VXU� GHV� LQYRFDWLRQV� GH� VHUYLFHV�
:HE�� ,O� VXIILW� GH� GpILQLU� XQH� LQWpJUDWLRQ�� QRQ� SOXV� DYHF� OHV� PpWD�PRGqOHV� GH� GpILQLWLRQ�
G¶RXWLOV�� GH� GRFXPHQWV� HW� GH� VWUXFWXUHV� RUJDQLVDWLRQQHOOHV��PDLV� DYHF� XQ�PpWD�PRGqOH� GH�
GpILQLWLRQ�GH�VHUYLFHV�:HE��

������,QWpJUDWLRQ�GH�300�HW�G¶80/�

/RUV� GH� OD� SUpVHQWDWLRQ� GH� QRV� UpDOLVDWLRQV�� QRXV� DYRQV� FRQVWDWp� XQ� PDQTXH� GH�
ULFKHVVH�GDQV�OD�GpILQLWLRQ�GH�FHUWDLQV�FRQFHSWV�GH�300��3DU�H[HPSOH��OH�V\VWqPH�GH�W\SDJH�
GHV�GRQQpHV�GX�SURFHVVXV�HVW�DVVH]�VRPPDLUH��'H�PrPH�OHV�FRPSRVDQWV�LQYRTXpV�QH�VRQW�
TXH� WUqV� SDUWLHOOHPHQW� GpFULWV�� 7RXWHIRLV�� SRXU� FRQVHUYHU� j� QRWUH� PpWD�PRGqOH� XQH�
JUDQXODULWp� DVVH]� OLPLWpH�� QRXV� SHQVRQV� TX¶LO� HVW� SOXV� LQWpUHVVDQW� G¶pWXGLHU� O¶LQWpJUDWLRQ� GH�
IRUPDOLVPH�GpGLp�j�OD�GHVFULSWLRQ�GHV�SDUWLHV�TXL�QRXV�IRQW�GpIDXW��SOXW{W�TXH�GH�FKHUFKHU�j�
OHV�DMRXWHU��'DQV�FHWWH�SDUWLH��QRXV�pWXGLRQV�GRQF�VRQ�LQWpJUDWLRQ�SRVVLEOH�DYHF�80/��3RXU�
FHOD�� QRXV� FUpRQV� XQ� PpWD�PRGqOH� GH� PLVH� HQ� UHODWLRQ� TXL� pWHQG� j� OD� IRLV� 300� HW� 80/�
�)LJXUH�������
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)LJXUH������8Q�PpWD�PRGqOH�GH�PLVH�HQ�UHODWLRQ�GH�300�HW�G
80/�

8QH�SUHPLqUH�UHODWLRQ�TXL�SHXW�rWUH�pWDEOLH�HQWUH�OHV�GHX[�PpWD�PRGqOHV�FRQFHUQH�OHV�
GRQQpHV�GX�SURFHVVXV��/H�W\SDJH�GHV�GRQQpHV�WHO�TX¶LO�HVW�IDLW�GDQV�OH�PRGHOHXU�6RGLIUDQFH�
HVW�UHODWLYHPHQW�EDVLTXH��SXLVTX¶LO� UHSRVH�VXU�XQH� OLVWH�H[WHQVLEOH�GH�W\SHV�GH�EDVH��2Q�QH�
GLVSRVH�GRQF�SDV�GH�OD�ULFKHVVH�G¶H[SUHVVLRQ�G¶80/�SRXU�OD�GpILQLWLRQ�GHV�FODVVHV��3RXU�FHOD��
LO� VHUDLW� QpFHVVDLUH� G¶pWDEOLU� XQH� UHODWLRQ� HQWUH� OH� FRQFHSW� GH� 3URFHVV'DWD� HW� FHOXL� GH�
&ODVVLILHU��/¶DMRXW�GH�FHWWH�UHODWLRQ�Q¶HVW�SDV�VDQV�LQFLGHQFH��/H�ODQJDJH�GH�FRQWUDLQWH�XWLOLVp�
SRXU�OHV�FRQGLWLRQV�GH�WUDQVLWLRQ��OHV�SUp��HW�OHV�SRVW�FRQGLWLRQV�GHV�DFWLYLWpV�HW�GHV�WkFKHV��
HVW�DGDSWp�j�XQH�W\SDJH�IRQGp�VXU�XQ�HQVHPEOH�GH�W\SHV�VLPSOHV��HW�QRQ�VXU�GHV�FODVVHV��
'DQV�O¶RSWLTXH�G¶XQH�WHOOH�H[WHQVLRQ��VRQ�UHPSODFHPHQW�SDU�XQ�ODQJDJH�FRPPH�2&/�GHYUDLW�
pJDOHPHQW�rWUH�SUpYX��

8QH�VHFRQGH�UHODWLRQ�SHXW�rWUH�GpILQLH�HQWUH�OHV�RXWLOV�SRXYDQW�rWUH�LQYRTXpH�DX�FRXUV�
G¶XQH�WkFKH�HW� O¶RSpUDWLRQ�80/�TXH�FHW�RXWLO� LQYRTXH��2Q�SHXW�DORUV�FUpHU�XQ� OLHQ�HQWUH� OHV�
GHX[� pOpPHQWV�� 'H� SOXV�� XQH� RSpUDWLRQ� GpILQLW� GHV� SDUDPqWUHV�� /RUV� GH� O¶H[pFXWLRQ� G¶XQH�
WkFKH��FHV�SDUDPqWUHV�VRQW�DOLPHQWpV�HQ�HQWUpH�SDU�GHV�GRQQpHV�GX�SURFHVVXV�HW�PHWWHQW�j�
MRXU� FHV�GHUQLqUHV�HQ� VRUWLH��8QH� UHODWLRQ�SHXW�GRQF�rWUH�GpILQLH�HQWUH�FHV�GHX[�pOpPHQWV��
&HWWH� UHODWLRQ� SRXUUDLW� rWUH� HQULFKLH� HQ� REVHUYDQW� TX¶XQ� SDUDPqWUH� SHXW� rWUH� DOLPHQWp�SDU�
XQH�FRPELQDLVRQ�GH�GRQQpHV�GX�SURFHVVXV��HW�UpFLSURTXHPHQW��1RXV�QH�WUDLWRQV�SDV�FH�FDV�
LFL��1RXV�DYRQV�GRQF�GpILQL�OH�PpWD�PRGqOH�VXLYDQW��)LJXUH�������
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BehavioralFeature
(from UML)

Classifer
(from UML)

Parameter
(from UML)

0..1

n

0..1

+parametern

1+type 1

PMMTool
(from PMM)

0..1

+operation

0..1

PMMProcessData
(from PMM)

1

+type

1

Map

1

+parameter

1

1

+data

1

PMMTask
(from PMM)

0..n

0..1

+isInvokedBy 0..n

+invokes

0..1

0..n

0..n

+isUsedBy
0..n

+uses0..n

0..n

0..n

+isUpdatedBy
0..n

+updates0..n

0..n

+inputMap

0..n{ordered}

0..n

+outputMap

0..n{ordered}

 
)LJXUH������0LVH�HQ�UHODWLRQ�80/�300�

8QH� GRQQpH� �3003URFHVV'DWD�� HVW� W\SpH�SDU� XQ�&ODVVLILHU�80/��8Q�RXWLO� �3007RRO��
SHXW� rWUH� XQH�RSpUDWLRQ�RX�XQH�PpWKRGH� �%HKDYLRUDO)HDWXUH���8QH� WkFKH� �3007DVN�� SHXW�
QpFHVVLWHU� O¶LQYRFDWLRQ� G¶XQH� RSpUDWLRQ� SDU� OµLQWHUPpGLDLUH� G¶XQ� RXWLO�� &HWWH� LQYRFDWLRQ�
QpFHVVLWH�OD�PLVH�HQ�FRUUHVSRQGDQFH��0DS��GHV�GRQQpHV�GX�SURFHVVXV�DYHF�OHV�SDUDPqWUHV�
GH� O¶RSpUDWLRQ� �3DUDPHWHU��� 8QH�0DS� SHXW� rWUH� HQ� HQWUpH� RX� HQ� VRUWLH�� $� FHV� FRQFHSWV�� LO�
FRQYLHQW�GH�UDMRXWHU�XQ�FHUWDLQ�QRPEUH�GH�FRQWUDLQWHV��7RXWHV�0DS�HQ�HQWUpH�GRLW�PHWWUH�HQ�
UHODWLRQ� XQH� GRQQpH� XWLOLVpH� SDU� OD� WkFKH� DXWRPDWLTXH� DYHF� XQ� SDUDPqWUH� G¶HQWUpH� GH�
O¶RSpUDWLRQ� UpIpUHQFpH�SDU� O¶RXWLO��'H� OD�PrPH�PDQLqUH�� WRXWH�0DS�HQ�VRUWLH�GRLW�PHWWUH�HQ�
UHODWLRQ�XQH�GRQQpH�PLVH�j�MRXU�SDU�OD�WkFKH�DYHF�XQ�SDUDPqWUH�HQ�VRUWLH�GH�O¶RSpUDWLRQ��&HOD�
SHXW�VH�WUDGXLUH�HQ�2&/�GH�OD�IDoRQ�VXLYDQWH���

 PMMTask 
 [1] Toute Map en entrée doit référencer un paramètre en entrée de l’opération référencée par 
l’outil associée à la tâche 

self.inputMap->forAll(m : Map |  self.invokes.operation.parameter->exists (Parameter p  |  p  = m.parameter 
and  (m.parameter.kind=”in” or m.parameter.kind=”inout”))) 

 
[2] Toute Map en entrée doit référencer une donnée utilisée par la tâche 
 self.inputMap->forAll(m : Map |  self.uses->exists (PMMProcessdata d  |  d  = m.data)) 
 

[3] Toute Map en sortie doit référencer un paramètre en sortie de l’opération référencée par 
l’outil associée à la tâche 

self.outpu tMap->forAll(m : Map |  self.invokes.operation.parameter->exists (Parameter p  |  p  = m.parameter 
and (m.parameter.kind=”out” or m.parameter.kind=”inout”))) 

 
[4] Toute Map en sortie doit référencer une donnée mise à jour par la tâche 
 self.outpu tMap->forAll(m : Map |  self.updates->exists (PMMProcessdata d  |  d  = m.data)) 

�

&HWWH�PLVH�HQ�UHODWLRQ�SHUPHW�GRQF�GH�UpXWLOLVHU�OH�V\VWqPH�GH�W\SDJH�GpILQL�SDU�80/��
GH�GpILQLU�OHV�FRPSRVDQWV�DVVLVWDQW�OD�UpDOLVDWLRQ�G¶XQH�WkFKH��DLQVL�TXH�O¶RSpUDWLRQ�LQYRTXpH�
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HW� VRQ� SDUDPpWUDJH�� /H� SURFHVVXV� SHXW� DORUV� rWUH� WRWDOHPHQW� LQWpJUp� GDQV� OH� V\VWqPH�
G¶LQIRUPDWLRQ�GpFULW�j�O¶DLGH�GH�PRGqOHV�80/��

������,GHQWLILFDWLRQV�GH�FRUUHVSRQGDQFHV�VWUXFWXUHOOHV�

'H� QRPEUHXVHV� PpWKRGHV� G¶DQDO\VH� HW� GH� FRQFHSWLRQ� VpSDUHQW� OD� GpILQLWLRQ� GHV�
VWUXFWXUHV� GH� GRQQpHV� GH� FHOOH� GHV� WUDLWHPHQWV�� 7RXWHIRLV�� GDQV� GH� QRPEUHX[� FDV�� OHV�
DXWHXUV�RQW�VRXSoRQQp�O¶H[LVWHQFH�G¶XQH�UHODWLRQ�GH�GpSHQGDQFH�HQWUH�FHV�GHX[�GLPHQVLRQV��
'X� IDLW� GH� PDQTXH� GH� PR\HQV� G¶H[SUHVVLRQ� j� OHXU� GLVSRVLWLRQ�� FHV� SUpVRPSWLRQV� Q¶RQW�
VRXYHQW�pWp�H[SOLFLWpHV�TXH�VRXV�OD�IRUPH�GH�SDWWHUQV��

3DU� H[HPSOH�� RQ� SHXW� FLWHU� OD� PpWKRGH� 6$'7� >��@� �6WUXFWXUHG� $QDO\VLV� DQG� 'HVLJQ�
7HFKQLTXH��� TXL� D� pWp� SURSRVpH� SDU� 'RXJODV� 5RVV� j� OD� VRFLpWp� 6RIWHFK� HQ� ��������� &HWWH�
PpWKRGH� SUpFRQLVDLW� GH� GpFRPSRVHU� OH� SUREOqPH� VHORQ� GHX[� GLPHQVLRQV��� OD� GLPHQVLRQ�
DFWLYLWpV� HW� OD� GLPHQVLRQ� GRQQpHV�� /HV� GLDJUDPPHV� G¶DFWLYLWp� pWDLHQW� UHSUpVHQWpV� SDU� GHV�
DFWLJUDPPHV� HW� OHV� GLDJUDPPHV� GH� GRQQpHV� SDU� GHV� GDWDJUDPPHV�� /RLQ� G¶rWUH�
LQGpSHQGDQWV�� FHV� GHX[� DVSHFWV� GHYDLHQW� rWUH� FRQIURQWpV� HQ� SHUPDQHQFH� DILQ� GH� UHVWHU�
FRKpUHQWV��(Q�HIIHW��OD�PpWKRGH�RULJLQDOH�UHFRPPDQGDLW�GH�VXLYUH�O
XQH�RX�O
DXWUH�GHV�YRLHV�
HW�G
DOWHUQHU� O
DQDO\VH�HQ�FKDQJHDQW�GH�YRLH�HW�HQ�YpULILDQW�OD�VLPLODULWp�GHV�GpPDUFKHV�DILQ�
G¶pWDEOLU� GHV� FRUUHVSRQGDQFHV� HW� G¶HIIHFWXHU� XQ� FRQWU{OH� FURLVp� GDQV� OH� EXW� GH� UHFKHUFKHU�
G¶pYHQWXHOOHV�HUUHXUV�RX�RPLVVLRQV�

$XWUH�H[HPSOH��OD�PpWKRGH�-6'�>��@��-DFNVRQ�6\VWHP�'HVLJQ���TXL�SURSRVH�XQH�IDoRQ�
GH�PRGpOLVHU�OH�IORW�G
HQWUpH�HW�OH�IORW�GH�VRUWLH�GH�GRQQpHV�G
XQ�SURJUDPPH�HQ�XWLOLVDQW�GHV�
DUEUHV�GH�VWUXFWXUH��VpTXHQFHV�GH�GRQQpHV��UpSpWLWLRQ��KLpUDUFKLH��DOWHUQDWLYHV��HWF����$�SDUWLU�
GH� Oj��0�� -DFNVRQ�PRQWUH� FRPPHQW� RQ� SHXW� VH� VHUYLU� GH� FHV� LQIRUPDWLRQV� SRXU� GpULYHU� OD�
VWUXFWXUH�GH�FRQWU{OH�GX�SURJUDPPH��RSpUDWLRQV�HW�SURFHVVXV���&RQVLGpURQV�SDU�H[HPSOH�XQ�
ILFKLHU� TXL� GpEXWH� SDU� XQ� HQUHJLVWUHPHQW� GH� W\SH� 7��� VXLYL� G
XQ� QRPEUH� TXHOFRQTXH�
G
HQUHJLVWUHPHQWV�GH�W\SH�7��HW�VH�WHUPLQDQW�SDU�XQ�VHXO�HQUHJLVWUHPHQW�GH�W\SH�7���&HWWH�
DQDO\VH�V¶H[SULPH�VXU�OHV�GRQQpHV�SDU�XQ�VFKpPD�LGHQWLTXH�j�FHOXL�GpFULW�HQ�)LJXUH������2Q�
GpGXLW�GH�FHFL�OD�VWUXFWXUH�GH�FRQWU{OH�DEVWUDLWH�VXLYDQWH��

FILE 
BODY 

FILE  

T3  T1 

T2  

PFILE seq 
     process T1 ; 

     PBODY itr 
          process T2 ; 
     PBODY end 
     process T3 ; 
PFILE end 

*

 
)LJXUH������'pULYDWLRQ�G
XQ�SURJUDPPH�j�SDUWLU�G
XQ�DUEUH�GH�VWUXFWXUH�HQ�-6'�
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(QILQ��GDQV�XQH�DSSURFKH�VLPLODLUH��1��:LUWK�D�UHPDUTXp�>���@�OD�VLPLODULWp�GH�VWUXFWXUH�
HQWUH� O
RUJDQLVDWLRQ� GHV� GRQQpHV� HW� O
RUJDQLVDWLRQ� GX� FRQWU{OH�� 3DU� H[HPSOH�� O¶H[SORUDWLRQ�
G¶XQH�VWUXFWXUH�GH�GRQQpHV�UpFXUVLYH�SRXUUD�VH�IDLUH�JUkFH�j�XQH�SURFpGXUH�UpFXUVLYH��PDLV�
FHFL� Q¶HVW� SDV� V\VWpPDWLTXH�� &HWWH� VLPLODULWp� GH� VWUXFWXUH� DSSDUDvW� SOXV� FODLUHPHQW� ORUVTXH�
FHUWDLQHV�QRWDWLRQV�VRQW�XWLOLVpHV��)LJXUH�������FRPPH�OH�ODQJDJH�3DVFDO�SDU�H[HPSOH����

• j�XQ�YHFWHXU�FRUUHVSRQGUD�XQH�ERXFOH�SRXU���

• j�XQ�WDEOHDX�j�GHX[�GLPHQVLRQV�FRUUHVSRQGUD�XQH�ERXFOH�SRXU�LPEULTXpH��

• j�XQ�HQUHJLVWUHPHQW�DYHF�YDULDQWH�FRUUHVSRQGUD�XQH�LQVWUXFWLRQ�FDVH��

• HWF��

var unTableau: array [0. .7] of boolean;

_________________________________
type TPersonne =  record

nom : string;
suivant : ^TPersonne;

end;
var uneListe : ^TPersonne;
_________________________________
type TPersonne =  record

case sexe : char of
‘ m ’ : (degageOM : boolean);
‘ f ’ : (nomJF : string);

end;
var unePersonne : TPersonne;

for i := 0 to 7 do
unTableau[i] :=  i % 2 =  0;

_________________________________
while (not isNull(uneListe)) do begin

uneListe^.nom :=  “ ” ;
uneListe :=  uneListe^.suivant;

end;

_________________________________
case unePersonne.sexe of

‘ m ’ : degageOM :=  true;
‘ f ’ : nomJF :=  “ ” ;

end;

�

)LJXUH������4XHOTXHV�H[HPSOHV�GH�VLPLODULWp�VWUXFWXUH�DOJRULWKPH�

������&RUUHVSRQGDQFHV�VWUXFWXUHOOHV�HW�PpWD�PRGpOLVDWLRQ�

'DQV�OHV�GHX[�GHUQLHUV�H[HPSOHV�SUpVHQWpV�SUpFpGHPPHQW��OHV�DXWHXUV�RQW�pWDEOL�GHV�
FRUUHVSRQGDQFHV� VWUXFWXUHOOHV� IRUWHV�HQWUH� OHV�HVSDFHV�SURGXLW�HW�SURFHVVXV��$�SDUWLU�G
XQH�
VWUXFWXUH� GH� SURGXLW�� RQ� SHXW� GpGXLUH� XQH� VWUXFWXUH� FDUDFWpULVWLTXH� GH� SURFHVVXV� GH�
WUDLWHPHQW�� &HOD� VLJQLILH� GRQF� TXH� OH� SURFHVVXV�SHXW� rWUH� SDUWLHOOHPHQW� JpQpUp� j�SDUWLU� GX�
SURGXLW��2Q�VHUDLW�GRQF�DORUV�FRQIURQWp��QRQ�SOXV�j�GHV�UpIpUHQFHV�HQWUH�PRGqOHV��PDLV�j�GHV�
WUDQVIRUPDWLRQV�GH�PRGqOHV��

/HV� WUDYDX[� GH� 3HWHU� /RRV� HW� 7KRPDV� $OOZH\HU� �>��@�� >��@�� YLHQQHQW� FRUURERUHU� FH�
FRQVWDW��,OV�RQW�pWXGLp�OHV�UHODWLRQV�HQWUH�80/�HW�OHV�(3&��(YHQW�GULYHQ�3URFHVV�&KDLQV���TXL�
VRQW� XQH� QRWDWLRQ� IUpTXHPPHQW� XWLOLVpH� SRXU� UHSUpVHQWHU� OHV� SURFHVVXV�� ,OV� SHUPHWWHQW� GH�
FDSWXUHU� OH� IORW� G¶DFWLYLWpV� HW� OHV� pYpQHPHQWV� TX¶LOV� JpQqUHQW� HW� SHXYHQW� rWUH�HQULFKLV�DYHF�
GHV� LQIRUPDWLRQV� WHOOHV�TXH� O¶XQLWp�RUJDQLVDWLRQQHOOH�FKDUJpH�GH� OD� UpDOLVDWLRQ�G¶XQH�DFWLYLWp�
RX� OHV� GRQQpHV� PDQLSXOpHV� SDU� XQH� DFWLYLWp�� ,OV� RQW� pWXGLp� XQ� FHUWDLQ� QRPEUH� GH�
FRUUHVSRQGDQFHV�SRVVLEOHV�HQWUH�OHV�GHX[�IRUPDOLVPHV��,OV�RQW�HQWUH�DXWUH�GpILQL�XQH�UHODWLRQ�
G
DIIHFWDWLRQ�G
XQH�IRQFWLRQ�(3&��TXL�UHFRXYUH�OD�QRWLRQ�G
DFWLYLWp��j�XQH�SDTXHWDJH�RX�j�XQH�
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FODVVH� 80/�� &HWWH� UHODWLRQ� HVW� XQH� UHODWLRQ� G
LQWpJUDWLRQ� WHOOH� TXH� QRXV� O
DYRQV� GpILQL�
SUpFpGHPPHQW��,OV�RQW�pJDOHPHQW�GpILQL�GHV�UqJOHV�GH�WUDGXFWLRQ�SHUPHWWDQW�GH�SURGXLUH�XQ�
FHUWDLQ�QRPEUH�GH�VFKpPDV�80/��WHO�TXH�OH�GLDJUDPPH�G
DFWLYLWpV��j�SDUWLU�G
XQ�PRGqOH�(3&��

/D� FRUUHVSRQGDQFH� VWUXFWXUHOOH� HQWUH� PRGqOHV� GH� SURFHVVXV� HW� GH� SURGXLW� HVW� GRQF�
GLIIpUHQWH�GH�OD�UHODWLRQ�G
LQWpJUDWLRQ��(OOH�QH�V
H[SULPH�SDV�j�WUDYHUV�OD�PLVH�HQ�UHODWLRQ�GHV�
PpWD�PRGqOHV� GH� SURFHVVXV� HW� GH� SURGXLW�� PDLV� SDU� OD� VSpFLILFDWLRQ� GH� UqJOHV� GH�
WUDQVIRUPDWLRQ�� /HV� WHFKQLTXHV� GH� WUDQVIRUPDWLRQ� GH� PRGqOHV� YRQW� GRQF� QRXV� SHUPHWWUH�
G
H[SOLFLWHU� GH� IDoRQ� SOXV� SUpFLVH� OHV� GLIIpUHQWV� SDWWHUQV� LGHQWLILpV��2Q� SHXW� WRXW� GH�PrPH�
LPDJLQHU�GH�FUpHU�GHV�UHODWLRQV�HQWUH�OHV�VWUXFWXUHV�FRUUHVSRQGDQWHV�LGHQWLILpHV�GDQV�FKDFXQ�
GHV� PRGqOHV�� &H� VRQW� DORUV� GHV� UHODWLRQV� GH� WUDoDELOLWp�� TXL� IDFLOLWHQW� OD� PLVH� DX� SRLQW�
LQFUpPHQWDOH� GH� FKDFXQ� GHV� PRGqOHV�� (OOHV� SHXYHQW� rWUH� GpGXLWHV� j� SDUWLU� GHV� UqJOHV� GH�
WUDQVIRUPDWLRQ��

������&RUUHVSRQGDQFHV�VWUXFWXUHOOHV�HQWUH�300�HW�80/�

1RXV� DYRQV� SX� pWDEOLU� SUpFpGHPPHQW� TXHOTXHV� UHODWLRQV� GpILQLVVDQW� O
LQWpJUDWLRQ� GH�
300�DYHF�80/��1RXV�FKHUFKRQV�PDLQWHQDQW�j�pWDEOLU�TXHOTXHV�FRUUHVSRQGDQFHV�VWUXFWXUHOOHV�
HQWUH� FHV� GHX[� IRUPDOLVPHV�� 3RXU� FHOD�� QRXV� SUHQRQV� O
H[HPSOH� G
XQ� SURFHVVXV� GH�
PDLQWHQDQFH�VLPSOLILp��1RXV�DYRQV�FRPPHQFp�SDU�OH�UHSUpVHQWHU�GDQV�OH�IRUPDOLVPH�300�j�
O
DLGH�GX�PRGHOHXU�GH�SURFHVVXV��)LJXUH�������

 
)LJXUH������'HVFULSWLRQ�GX�SURFHVVXV�DYHF�OH�PRGHOHXU�6RGLIUDQFH�

8QH� SUHPLqUH� FRUUHVSRQGDQFH� IDFLOHPHQW� LGHQWLILDEOH� HVW� OD� UHSUpVHQWDWLRQ� GX�
SURFHVVXV� SUpFpGHQW� VRXV� OD� IRUPH� G
XQ� JUDSKH� G
DFWLYLWp� �)LJXUH� ������ 8QH� WHOOH�
WUDQVIRUPDWLRQ�Q
DPqQH�WRXWHIRLV�SDV�pQRUPpPHQW�GH�EpQpILFHV��(OOH�SHUPHW�VLPSOHPHQW�GH�
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YLVXDOLVHU� OH� SURFHVVXV� VRXV� XQ� DXWUH� IRUPDOLVPH�� SDV� IRUFpPHQW� DXVVL� DGDSWp� SXLVTXH�
FHUWDLQHV� LQIRUPDWLRQV� QH� SHXYHQW� rWUH� UHSUpVHQWpHV� �VDXI� j� XWLOLVHU� XQ�SURILO��� ,O� QH� V
DJLW�
GRQF�SDV�Oj�G
XQH�UpHOOH�FRUUHVSRQGDQFH�VWUXFWXUHOOH�HQWUH�GHX[�PpWD�PRGqOHV�GpGLpV�j�GHV�
GRPDLQHV�GLIIpUHQWV��PDLV�SOXW{W�G
XQH�FRUUHVSRQGDQFH�VWUXFWXUHOOH�HQWUH�GHX[�PpWD�PRGqOHV�
GH�UHSUpVHQWDWLRQ�GH�SURFHVVXV��

Rédaction du 
devis

Validation du 
devis

Validation de la 
réalisation

Rédaction du cahier 
des charges

Réalisation

Livraison

Tests

Devis terminé

Demande éclaircissements

DemandeModif

Refusé

Accepté

Tests OK

Erreur

Livraison acceptée

Erreur

Redéfinition cahier des charges

TesteurRéalisateurClientRédacteur

 
)LJXUH������'HVFULSWLRQ�GX�SURFHVVXV�DYHF�XQ�GLDJUDPPH�G
DFWLYLWp�80/�

8QH� WUDQVIRUPDWLRQ�TXL�QRXV�VHPEOH�SOXV�SHUWLQHQWH�HVW� OD�SURGXFWLRQ�G¶XQ�HQVHPEOH�
GH�FDV�G¶XWLOLVDWLRQ�j�SDUWLU�G¶XQ�SURFHVVXV��(Q�HIIHW��VL� O
RQ�FRQVLGqUH�TXH�FKDTXH�WkFKH�GX�
SURFHVVXV�PHW�HQ�°XYUH�GHV�FRPSRVDQWV�ORJLFLHOV�GX�V\VWqPH�G
LQIRUPDWLRQ��RQ�SHXW�GpILQLU�
FKDFXQH� G
HQWUH� HOOHV� FRPPH� XQ� FDV� G
XWLOLVDWLRQ� GH� FH� V\VWqPH�� $LQVL�� OH� SURFHVVXV�� OHV�
DFWLYLWpV� HW� OHV� WkFKHV� YRQW� SURGXLUH� GHV� FDV� G
XWLOLVDWLRQ�� 'H� SOXV�� OD� GpFRPSRVLWLRQ� G
XQ�
SURFHVVXV�RX�G
XQH�DFWLYLWp�HQ�VRXV�pWDSHV�SHXW�rWUH�UHSUpVHQWpH�SDU�XQH� LQFOXVLRQ�GH�FDV�
G
XWLOLVDWLRQ�� (QILQ�� OHV� U{OHV� YRQW� rWUH� WUDQVIRUPpV� HQ� DFWHXUV�� OD� UpDOLVDWLRQ� G
XQH� WkFKH�
PDQXHOOH�SDU�XQ�U{OH�GRQQDQW�OLHX�j�XQH�DVVRFLDWLRQ�HQWUH�O
DFWHXU�HW�OH�FDV�G
XWLOLVDWLRQ�GDQV�
OH�PRGqOH� 80/�� /H� SURFHVVXV� SUpVHQWp� SUpFpGHPPHQW� HVW� WUDQVSRVp� GH� OD� IDoRQ� VXLYDQWH�
GDQV�XQH�DUFKLWHFWXUH�GH�FDV�G¶XWLOLVDWLRQ��)LJXUH�������
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)LJXUH������'pILQLWLRQ�G
XQH�DUERUHVFHQFH�GH�FDV�G
XWLOLVDWLRQ�80/�j�SDUWLU�GX�

SURFHVVXV�

&H� SDWWHUQ� GH� FRUUHVSRQGDQFHV� SHXW� rWUH� IRUPDOLVp� SDU� O
pFULWXUH� GH� UqJOHV� GH�
WUDQVIRUPDWLRQ�GH�PRGqOHV��$LQVL��VL�RQ�XWLOLVH�6FULSWRU�7��RQ�D�OD�VpTXHQFH�GH�UqJOHV�VXLYDQWH�
�)LJXUH�������

 // Tout processus génère un cas d'utilisation 
PMMProcessPackage(p) name(p,n) -> UseCase(uc) name(uc,n) _coref(p,uc); 
 
// Toute étape (activité, tâche) génère un cas d'utilisation 
PMMActionStep(as) name(as,n) -> UseCase(uc) name(uc,n) _coref(as,uc); 
 
// Tout rôle génère un acteur 
PMMRole(r) name(r,n) -> Actor(a) name(a,n) _coref(r,a); 
 
// La décomposition d'un processus en sous-étapes génére l'inclusion des cas d'utilisation correspondants 
PMMProcessGraph(g) linktoSuperStep (g,linkSuper) process(linkSuper,p) _coref(p,ucp) 
           linktoContainedSteps(g,linkContained) step(linkContained,s) _coref(s,ucs) ->  
 Include(inc) base(inc,ucp) addition(inc,ucs); 
 
// La décomposition d'une activité en sous-étapes génére l'inclusion des cas d'utilisation correspondants 
PMMActivityGraph(g) linktoSuperStep (g,linkSuper) activity(linkSuper,a) _coref(a,uca) 
            linktoContainedSteps(g,linkContained) step(linkContained,s) _coref(s,ucs) ->  
 Include(inc) base(inc,uca) addition(inc,ucs); 
 
// L'affectation d'un rôle à une tâche manuelle génère  
// une association entre l'acteur et le cas d'utilisation correspondants 
PMMManualTask(man) _coref(man,uc) linktoPerformerRole(man,link) role(link,r) _coref(r,a) -> 
 Association(asso) AssociationEnd(endA) type(endA,a) association(endA,asso)  
    AssociationEnd(endUC) type(endUC,uc) association(endUC,asso); 

 
)LJXUH������5qJOHV�GH�SURGXFWLRQ�G
XQH�DUFKLWHFWXUH�GH�FDV�G
XWLOLVDWLRQ�j�SDUWLU�

G
XQ�SURFHVVXV�300�

������&RQFOXVLRQ�
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'DQV�FHWWH�SDUWLH��QRXV�DYRQV�SUpVHQWp�GHX[�W\SHV�GH�FRXSODJHV�HQWUH�OHV�PRGqOHV�GH�
SURFHVVXV�HW�G
DXWUHV�PpWD�PRGqOHV��1RXV�DYRQV�WRXW�G
DERUG�GpILQL�OD�UHODWLRQ�G
LQWpJUDWLRQ�
HQWUH� PpWD�PRGqOHV�� TXL� SHXW� rWUH� VSpFLILpH� j� O
DLGH� GH� UpIpUHQFHV� HQWUH� OHXUV� pOpPHQWV�
UHVSHFWLIV�� 1RXV� DYRQV� pJDOHPHQW� GpILQL� XQH� UHODWLRQ� GH� FRUUHVSRQGDQFH� VWUXFWXUHOOH�� TXL�
V
H[SULPH�DX�WUDYHUV�GH�UqJOHV�GH�WUDQVIRUPDWLRQ��/HV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�QRXV�
RQW�SHUPLV�G
H[SOLFLWHU�FKDFXQH�GH�FHV�UHODWLRQV��

&HWWH�H[SOLFLWDWLRQ�Q
HVW�SDV�XQH� ILQ�HQ�VRL��(Q�HIIHW�� OD�GpILQLWLRQ�GH�FHV�UHODWLRQV�QH�
GpILQLW�SDV�SRXU�DXWDQW�OD�GpPDUFKH�j�DGRSWHU�ORUV�GH�OD�FRQFHSWLRQ�G
XQ�V\VWqPH��'DQV�TXHO�
RUGUH� OHV� PRGqOHV� GRLYHQW�LOV� rWUH� GpILQLV� "� 4XHOV� VRQW� OHV� SDWWHUQV� GH� WUDQVIRUPDWLRQ� j�
DGRSWHU� "� &RPPHQW� PDLQWHQLU� OD� FRKpUHQFH� HQWUH� OHV� GLIIpUHQWV� PRGqOHV� "� $XWDQW� GH�
TXHVWLRQV�TXL�UHVWHQW�WRXMRXUV�RXYHUWHV��1RV�WUDYDX[�Q
\�UpSRQGHQW�SDV�GH�IDoRQ�GpILQLWLYH��
7RXWHIRLV��XQH�VSpFLILFDWLRQ�SUpFLVH�GHV�UHODWLRQV�HQWUH�PpWD�PRGqOHV�FRQVWLWXH�XQH�SUHPLqUH�
pWDSH� YHUV� OD� PLVH� DX� SRLQW� G
XQH� WHOOH� GpPDUFKH�� EDVpH� VXU� OHV� PpWD�PRGqOHV�� 'DQV� FH�
FKDSLWUH�� QRXV� DYRQV� IRXUQL� TXHOTXHV� pOpPHQWV� SHUPHWWDQW� GH� PLHX[� FRPSUHQGUH� FHV�
UHODWLRQV��HW�OHV�PpFDQLVPHV�TXL�SHUPHWWHQW�GH�OHV�UHSUpVHQWHU��

�
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����9HUV�GHV�PRGqOHV�GH�SURFHVVXV�G\QDPLTXHV�

������,QWURGXFWLRQ�

/RUV� GH� QRWUH� SUpVHQWDWLRQ� GHV� WHFKQLTXHV� GH�PpWD�PRGpOLVDWLRQ�� QRXV� DYRQV� GpILQL�
XQH� UHODWLRQ� HQWUH� OH� V\VWqPH� HW� OH�PRGqOH��� XQ�PRGqOH� UHSUpVHQWH� XQ� V\VWqPH�� ,O� H[LVWH�
GHX[�W\SHV�LPSRUWDQWV�GH�V\VWqPHV���OHV�V\VWqPHV�VWDWLTXHV�HW�OHV�V\VWqPHV�G\QDPLTXHV��8Q�
V\VWqPH� VWDWLTXH� GHPHXUH� LQFKDQJp� GDQV� OH� WHPSV�� 3RVHU� XQH� PrPH� TXHVWLRQ� j� XQ� WHO�
V\VWqPH�j�GHX[�PRPHQWV�GLIIpUHQWV�DERXWLW�j�XQH�PrPH�UpSRQVH��$�O¶RSSRVp��OHV�V\VWqPHV�
G\QDPLTXHV�pYROXHQW�DX�FRXUV�GX�WHPSV��/D�PrPH�TXHVWLRQ�SRVpH�j�XQ�WHO�V\VWqPH�j�GHX[�
PRPHQWV�GLIIpUHQWV�SHXW�DORUV�GRQQHU�GHV�UpVXOWDWV�GLIIpUHQWV��/D�JUDQGH�GLIIpUHQFH�HQWUH�FHV�
GHX[�W\SHV�GH�V\VWqPHV�VH�VLWXH�GRQF��FRPPH�O¶D�UHPDUTXp�-DFNVRQ�>��@��GDQV�O¶DEVHQFH�RX�
OD� SUpVHQFH� GH� OD� GLPHQVLRQ� WHPSRUHOOH�� /HV� V\VWqPHV� VWDWLTXHV� VRQW� EHDXFRXS�SOXV� UDUHV�
GDQV�OD�UpDOLWp�TXH�OHV�V\VWqPHV�G\QDPLTXHV��&RPPH�H[HPSOH�GH�V\VWqPH�VWDWLTXH��-DFNVRQ�
FLWH� OH� UpVXOWDW�G¶XQ� UHFHQVHPHQW�� ,O�GRQQH�HQ�HIIHW�XQ� LQVWDQWDQp�GH� OD�FRPSRVLWLRQ�G¶XQH�
SRSXODWLRQ�j�XQ�PRPHQW�GRQQp��XQ�pWDW�ILJp�VDQV�SDVVp�QL�IXWXU��/HV�V\VWqPHV�G\QDPLTXHV�
VRQW� ELHQ� SOXV� FRXUDQWV�� 3DU� H[HPSOH� OD� GpPRJUDSKLH� G¶XQ� SD\V� RX� OH� SURFHVVXV� GH�
GpYHORSSHPHQW�G¶XQ�ORJLFLHO�VRQW�GHV�V\VWqPHV�G\QDPLTXHV��

7RXW� FRPPH� XQ� V\VWqPH� SHXW� rWUH� VWDWLTXH� RX� G\QDPLTXH�� OHV� PRGqOHV� TXL� OH�
UHSUpVHQWHQW�SHXYHQW�pJDOHPHQW�rWUH�VWDWLTXHV�RX�G\QDPLTXHV��8Q�PRGqOH�VWDWLTXH�HVW�XQ�
PRGqOH� TXL� Q¶pYROXH� SDV�� DORUV� TX¶XQ� PRGqOH� G\QDPLTXH� VXLW� OHV� pYROXWLRQV� �RX�� WRXW� GX�
PRLQV�XQH�SDUWLH�G¶HQWUH�HOOHV��TXL�DIIHFWHQW�OH�V\VWqPH�TX¶LO�UHSUpVHQWH��8Q�PRGqOH�VWDWLTXH�
HVW� GRQF� SDUWLFXOLqUHPHQW� DGDSWp� j� OD� UHSUpVHQWDWLRQ� GH� V\VWqPHV� VWDWLTXHV� HW��
SDUDOOqOHPHQW��XQ�PRGqOH�G\QDPLTXH�O¶HVW�SRXU�OD�UHSUpVHQWDWLRQ�GHV�V\VWqPHV�G\QDPLTXHV��
/D�UHSUpVHQWDWLRQ�G¶XQ�V\VWqPH�VWDWLTXH�SDU�XQ�V\VWqPH�G\QDPLTXH�QH�VHPEOH�UHSUpVHQWHU�
DXFXQ� LQWpUrW�� 3DU� FRQWUH�� LO� Q¶HVW� SDV� UDUH� GH� UHSUpVHQWHU� XQ� V\VWqPH� G\QDPLTXH� SDU� XQ�
PRGqOH�VWDWLTXH���

7DEOH����&DV�SRVVLEOHV�GH�UHSUpVHQWDWLRQ�G¶XQ�V\VWqPH�SDU�XQ�PRGqOH�

3HXW�UHSUpVHQWHU�
0RGqOH�
VWDWLTXH�

0RGqOH�
G\QDPLTXH�

6\VWqPH�VWDWLTXH� ¥� �

6\VWqPH�
G\QDPLTXH�

¥� ¥�
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'DQV�OD�VHFWLRQ�SUpVHQWDQW�OHV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ��QRXV�DYRQV�GpILQL�TXH�
OH�PpWD�PRGqOH�SHXW�rWUH�YX�FRPPH�XQ�ILOWUH�HQWUH�OH�V\VWqPH�HW�OH�PRGqOH��&HOD�HVW�DXVVL�
ELHQ�YUDL�SRXU� OHV� V\VWqPHV� VWDWLTXHV�TXH�SRXU� OHV� V\VWqPHV�G\QDPLTXHV� �)LJXUH������� /D�
PDQLqUH� GRQW� OH� V\VWqPH� HVW� UHSUpVHQWp�� HW� SOXV� SDUWLFXOLqUHPHQW� OD� SULVH� HQ� FRPSWH� GHV�
DVSHFWV�G\QDPLTXHV�GX�V\VWqPH��HVW�GRQF�XQLTXHPHQW�FRQWUDLQWH�SDU�OH�PpWD�PRGqOH��6HORQ�
OHV�FRQFHSWV�HW�OD�VpPDQWLTXH�TXH�FH�GHUQLHU�LQWURGXLW��FHV�DVSHFWV�SRXUURQW�rWUH�pOXGpV�RX�
SUpVHQWV���

Meta-Model

terminology : Collection
assertions : Collection

Model

ask(q : Question)

System

ask(q : Question)
0..n1

+isRepresentedBy
0..n

+represents
1

Static System Dynamic System Static Model Dynamic Model

 
)LJXUH������6\VWqPHV��PRGqOHV�HW�PpWD�PRGqOHV�

1RWUH�SURSRVLWLRQ�HVW�GRQF�GH�GpILQLU� OHV�DVSHFWV�G\QDPLTXHV�DX�PrPH� WLWUH�TXH� OHV�
DVSHFWV� VWDWLTXHV� GDQV� OHV� PpWD�PRGqOHV� GH� SURFHVVXV�� 3RXU� pWD\HU� QRWUH� SURSRV�� QRXV�
SUpVHQWRQV�GHX[�H[SpULPHQWDWLRQV��/D�SUHPLqUH�GpILQLW�XQ�PpWD�PRGqOH�GH�UpVHDX[�GH�3HWUL�
LQWpJUDQW�FHV�GHX[�DVSHFWV��/D�VHFRQGH�UpXQLW�GDQV�XQ�PrPH�IRUPDOLVPH�GHX[�SURSRVLWLRQV��
OH�PpWD�PRGqOH�GH�GpILQLWLRQ�GH�SURFHVVXV�GX�:I0&�HW�XQH�VSpFLILFDWLRQ�GH� O¶20*�UHODWLYH�
DX[�LQWHUIDFHV�GHV�PRWHXUV�GH�ZRUNIORZ��1RXV�H[SOLFLWRQV�HQVXLWH�QRWUH�SURSRVLWLRQ�HW�QRXV�
OD�PHWWRQV�HQ�SHUVSHFWLYH�DYHF�GHV�WUDYDX[�VLPLODLUHV��

������([SpULPHQWDWLRQ�DYHF�OHV�UpVHDX[�GH�3HWUL�

/HV� UpVHDX[� GH� 3HWUL� VRQW� XQ� IRUPDOLVPH� ELHQ� FRQQX� XWLOLVp� SRXU� O¶pWXGH� GHV�
FRPPXQLFDWLRQV� HQWUH� GHV� SURFHVVXV� SDUDOOqOHV�� 8Q� UpVHDX� GH� 3HWUL� FODVVLTXH� HVW� XQ�
HQVHPEOH�GH�SODFHV�HW�GH�WUDQVLWLRQV�FRQQHFWpHV�SDU�GHV�DUFV�RULHQWpV��8Q�DUF�YD�G¶XQH�SODFH�
YHUV� XQH� WUDQVLWLRQ� RX� G¶XQH� WUDQVLWLRQ� YHUV� XQH� SODFH�� /H� UpVHDX� GH� 3HWUL� VXLYDQW� �)LJXUH�
�����HVW�FRQVWLWXp�GH�TXDWUH�SODFHV��3���3���3���3���HW�GH�GHX[�WUDQVLWLRQV��7��HW�7����

 

 

P3 

 

P2 

 

P4  

P1 T1 

T2 

 
)LJXUH������8Q�UpVHDX�GH�3HWUL�

/H�PpWD�PRGqOH�VXLYDQW��)LJXUH������UpXQLW�O¶HQVHPEOH�GH�FHV�FRQFHSWV��
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Node

name

TransitionPlace

Petri Net ElementPetri Net 0..n

1 +element
0..n+net

1

Arc0..n1
+in

0..n
+to

1

0..n1
+out
0..n

+from
1

 
)LJXUH������0pWD�PRGqOH�G
XQ�UpVHDX�GH�3HWUL�

8Q�UpVHDX�GH�3HWUL�HVW�XQ�HQVHPEOH�G¶$UFV�HW�GH�1RGHV��8Q�1RGH�SHXW�rWUH�VRLW�XQH�
3ODFH�VRLW�XQH�7UDQVLWLRQ��/D�FRQWUDLQWH�LQWHUGLVDQW�OD�FUpDWLRQ�G¶XQ�DUF�HQWUH�GHX[�SODFHV�RX�
HQWUH�GHX[�WUDQVLWLRQV�SHXW�rWUH�VSpFLILpH�HQ�2&/�GH�OD�PDQLqUH�VXLYDQWH����

 context Arc  
 inv: self.to.oclIsTypeOf(Transition) and  self.from.oclIsTypeOf(Place) or 
         self.to.oclIsTypeOf(Place) and  self.from.oclIsTypeOf(Transition) 

�

/H� UpVHDX� GH� 3HWUL� SUpVHQWp� )LJXUH� ���� SHXW� GRQQHU� OLHX� j� XQ� QRPEUH� LQILQL�
G¶H[pFXWLRQ�� 7RXWHIRLV�� OHV� SODFHV�� WUDQVLWLRQV� HW� DUFV� QH� VHURQW� SDV� PRGLILpV� SDU� FHV�
H[pFXWLRQV��,OV�FRQVWLWXHQW� OD�SDUWLH�VWDWLTXH�GX�PRGqOH��/H�PpWD�PRGqOH�)LJXUH�����GpILQLW�
OHV� FRQFHSWV� GH� FHWWH� SDUWLH� VWDWLTXH�� $LQVL�� RQ� SHXW� UHSUpVHQWHU� GHV� UpVHDX[� GH� 3HWUL� HW�
UDLVRQQHU� VXU� FHV� PRGqOHV�� /H� JUDSKH� SHXW� rWUH� VLPSOLILp� SDU� O¶DSSOLFDWLRQ� GH� UqJOHV� GH�
UpGXFWLRQ��GHV�SRLQWV�GH�FRQWHQWLRQ�SHXYHQW�rWUH�GpFRXYHUWV�HW�pOLPLQpV��HWF��

&HV� FRQFHSWV� YRQW� GpILQLU� GHV� pOpPHQWV� FRPPXQV�j�XQ�FHUWDLQ�QRPEUH�GH� VLWXDWLRQV�
SDUWLFXOLqUHV��PDLV� LOV� QH�SHUPHWWHQW�SDV�GH�GpILQLU�SUpFLVpPHQW� O¶HQVHPEOH�GH� OD� VLWXDWLRQ��
8QH�VLWXDWLRQ�SDUWLFXOLqUH�G¶XQ�UpVHDX�GH�3HWUL�DX�FRXUV�G¶XQH�H[pFXWLRQ�HVW�FRQVWLWXpH�SDU�XQ�
PDUTXDJH��F¶HVW�j�GLUH�XQ�HQVHPEOH�GH�MHWRQV�SRVLWLRQQpV�VXU�XQ�HQVHPEOH�GH�SODFHV��

 

 

P3 

 

P2 

 

P4  

P1 T1 

T2 

 
)LJXUH������8QH�VLWXDWLRQ�SDUWLFXOLqUH�ORUV�G
XQH�H[pFXWLRQ�G
XQ�UpVHDX�GH�3HWUL�

6L�O¶RQ�VRXKDLWH�SRXYRLU�UHSUpVHQWHU�XQH�VLWXDWLRQ��LO�QRXV�IDXW�HQULFKLU�OH�PpWD�PRGqOH�
DYHF�OHV�FRQFHSWV�GH�PDUTXDJH��0DUNLQJ��HW�GH�MHWRQ��7RNHQ���)LJXUH�������
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Marking

Token

0..n

0..n

+token 0..n

+marking 0..n

Place

1

+position

1
 

)LJXUH������'pILQLWLRQ�GX�PDUTXDJH�

8QH�H[pFXWLRQ�G¶XQ�UpVHDX�GH�3HWUL��GX�PRLQV�GDQV�OH�FDV�VWDQGDUG��HVW�XQH�VXFFHVVLRQ�
GH�PDUTXDJHV��(QWUH� FKDTXH�PDUTXDJH�XQH� WUDQVLWLRQ�D�pWp� VpOHFWLRQQpH�SXLV�PLVH�j� IHX��
&HOD�GRQQH�OLHX�j�OD�VXSSUHVVLRQ�G¶XQ�MHWRQ�GH�FKDFXQH�GHV�SODFHV�SUpFpGDQW�OD�WUDQVLWLRQ��HW�
j�OD�FUpDWLRQ�G¶XQ�MHWRQ�j�FKDFXQH�GHV�SODFHV�VXLYDQW�OD�WUDQVLWLRQ��)LJXUH�������

�
 

 

P3 

 

P2 

 

P4  

P1 T1 

T2 

 

P3 

 

P2 

 

P4  

P1 T1 

T2 

 
)LJXUH������'HX[�PDUTXDJHV�VXFFHVVLIV�DYHF�PLVH�j�IHX�GH�OD�WUDQVLWLRQ�7��

/¶H[pFXWLRQ� G¶XQ� UpVHDX� GH� 3HWUL� SHXW� DORUV� rWUH� YXH� FRPPH� XQ� HQVHPEOH� GH�
PRXYHPHQWV�TXL�YRQW�PHQHU�G¶XQ�PDUTXDJH�j� O¶DXWUH��8Q�PRXYHPHQW�FRQVLVWH�j�PHWWUH�j�
IHX�XQH� WUDQVLWLRQ�� 3DUPL� WRXV� OHV�PDUTXDJHV�� RQ�SHXW� GLVWLQJXHU� OH�PDUTXDJH� LQLWLDO� HW� OH�
PDUTXDJH� FRXUDQW�� /H� PpWD�PRGqOH� SUpVHQWp� )LJXUH� ���� LQWURGXLW� O¶HQVHPEOH� GH� FHV�
FRQFHSWV��

TokenPlace

1

+position

1

Transition

Petri Net

Move

1

Petri Net 
Execution

1

0..n

1

Marking

0..n

0..n

+token 0..n

+marking 0..n

1

1

0..1 0..1

+net

1

+initial 0..1 +current0..1 +move0..n

+execution

1

+fired 1

+from
1

+to
1

 
)LJXUH������0pWD�PRGqOH�GH�O
H[pFXWLRQ�G
XQ�UpVHDX�GH�3HWUL�
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2Q�SHXW�DORUV�GpILQLU�OH�PpWD�PRGqOH�GHV�UpVHDX[�GH�3HWUL�FRPPH�O¶DJUpJDWLRQ�GH�GHX[�
PpWD�PRGqOHV�� OH� PpWD�PRGqOH� GH� GpILQLWLRQ�� OD� SDUWLH� VWDWLTXH�� HW� OH� PpWD�PRGqOH�
G¶H[pFXWLRQ�� OD�SDUWLH�G\QDPLTXH��)LJXUH�������&HWWH�GHUQLqUH�HVW�IRUWHPHQW�GpSHQGDQWH�GH�
OD�GpILQLWLRQ��SXLVTX¶RQ�D�SX�pWDEOLU�GHV�UHODWLRQV�HQWUH�O¶H[pFXWLRQ�HW�OH�UpVHDX��OH�MHWRQ�HW�OD�
SODFH��OH�PRXYHPHQW�HW�OD�WUDQVLWLRQ�PLVH�j�IHX��

MM Petri Nets

Definition Execution

Place Token

MarkingArc

Transition Move

Petri Net Petri Net 
Execution

 
)LJXUH������,GHQWLILFDWLRQ�GH�GHX[�SDUWLHV�GDQV�XQ�UpVHDX�GH�3HWUL�

8Q�GHV�DYDQWDJHV�GH�FHWWH�VpSDUDWLRQ�HQWUH�DVSHFWV�VWDWLTXHV�HW�DVSHFWV�G\QDPLTXHV�
HVW�TXH� O¶RQ�SHXW�H[SOLFLWHPHQW�DVVRFLHU�GLYHUV�PRGqOHV�G¶H[pFXWLRQ�j�XQ�PrPH�IRUPDOLVPH�
GH�GpILQLWLRQ��&KDFXQH�GH�FHV� LQWHUSUpWDWLRQV�SHXW�rWUH� UHSUpVHQWpH�FRPPH�XQ�SDTXHWDJH��
6XLYDQW� TX¶HOOHV� VRQW� GHV� YDULDWLRQV� RX� TX¶HOOHV� LQWqJUHQW� GHV� GLIIpUHQFHV� PDMHXUHV� �SDU�
H[HPSOH�VL�RQ�QH�PDWpULDOLVH�SOXV� O¶H[pFXWLRQ�G¶XQ�UpVHDX�GH�3HWUL�SDU�GHV� MHWRQV�PDLV�SDU�
GHV� pWDWV��� OHV� SDTXHWDJHV� FRUUHVSRQGDQWV� V¶pWHQGHQW�� HW� OHV� FRQFHSWV� GpILQLV� j� XQ�QLYHDX�
SHXYHQW�rWUH�UpXWLOLVpV��YRLU�)LJXUH��������

Formalisme de définition 
des réseaux de Petri

Modèle d'exécution classique 
des réseaux de Petri

Variante du modèle 
d'exécution classique

Modèle d'exécution 
exotique

 
)LJXUH������$UFKLWHFWXUH�GHV�IRUPDOLVPHV�GH�GpILQLWLRQ�HW�GHV�PRGqOHV�

G
H[pFXWLRQ�GHV�UpVHDX[�GH�3HWUL�

/¶H[SOLFLWDWLRQ�GH�FHV�PRGqOHV�G¶H[pFXWLRQ�SHUPHW�G¶LGHQWLILHU�DLVpPHQW�OHXUV�YDULDWLRQV���

������'DQV�OH�GRPDLQH�GX�ZRUNIORZ�
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'DQV� OD� VHFWLRQ� GpGLpH� j� O¶pWXGH� GH� GLIIpUHQWV� IRUPDOLVPHV� GH� UHSUpVHQWDWLRQ� GH�
SURFHVVXV��QRXV�DYRQV�SUpVHQWp� OH�PpWD�PRGqOH�GH�GpILQLWLRQ�GH�SURFHVVXV�SURSRVp�SDU� OH�
:I0&��&H�PpWD�PRGqOH�SHUPHW�GH�GpFULUH�GHV�PRGqOHV�GH�SURFHVVXV��,O�QH�GpILQLW�GRQF�TXH�
OD� SDUWLH� VWDWLTXH� GX� PpWD�PRGqOH�� F¶HVW�j�GLUH� OHV� FRQFHSWV� FRPPXQV� HQWUH� SOXVLHXUV�
H[pFXWLRQV� HW� TXL� QH� VXELVVHQW� DXFXQH� WUDQVIRUPDWLRQ� ORUV� GH� FHV� H[pFXWLRQV�� 7RXV� OHV�
FRQFHSWV�VXVFHSWLEOHV�G¶pYROXWLRQ�VRQW�GRQF�DEVHQWV�GH�FHWWH�VSpFLILFDWLRQ��ELHQ�TX¶LO�\�VRLW�
UHFRQQX�TXH�OD�GpILQLWLRQ�G¶XQ�FHUWDLQ�QRPEUH�GH�SULQFLSHV�GH�EDVH�HW�GH�OD�VpPDQWLTXH�VRLW�
QpFHVVDLUH��©�VLQFH�D�EXLOG�WLPH�UHSUHVHQWDWLRQ�RI�WKH�SURFHVV�GHILQLWLRQ�ZLOO�VXEVHTXHQWO\�EH�
XVHG� WR� VXSSRUW� HQDFWPHQW� LW� LV� QHFHVVDU\� WR� GHILQH� D� QXPEHU� RI� EDVLF� SULQFLSOHV� DQG�
VHPDQWLFV�RI�WKH�H[HFXWLRQ�WLPH�HQYLURQPHQW�ª��>���@��

&HV� SULQFLSHV� GH� EDVH� VRQW� MXVWHPHQW� DX� F°XU� GH� OD� VSpFLILFDWLRQ� GH� O¶20*� VXU� OH�
:RUNIORZ�0DQDJHPHQW��&H�PRGqOH�80/�SURSRVH�XQ�HQVHPEOH�GH�FODVVHV�VWDQGDUGV�SRXU�OD�
PDQLSXODWLRQ�GHV�SURFHVVXV�ORUV�GH�OHXU�H[pFXWLRQ��)LJXUH�������&HWWH�VSpFLILFDWLRQ�SURSRVH�
XQH�LQWHUIDFH�VWDQGDUG�SRXU�OHV�PRWHXUV�GH�ZRUNIORZ��(OOH�QH�GpILQLW�SDV�GH�IDoRQ�SUpFLVH�OD�
PDQLqUH� GRQW� FKDFXQH� GHV� RSpUDWLRQV� SRXYDQW� rWUH� LQYRTXpH� GHSXLV� O¶H[WpULHXU� GRLW� rWUH�
LPSOpPHQWpH��SRXU� OH�FRQWU{OH�GH� O¶H[pFXWLRQ�� OH�VXLYL�HW� O¶LQWHURSpUDELOLWp�HQWUH�PRWHXUV�GH�
ZRUNIORZ�� 7RXWH� LPSOpPHQWDWLRQ� GH� FHWWH� VSpFLILFDWLRQ� HVW� JXLGpH� SDU� GHV� FKRL[�
DUFKLWHFWXUDX[�RX�OLpV�j�O¶LQIUDVWUXFWXUH��PDLV�DXVVL�IRUWHPHQW�SDU�OH�IRUPDOLVPH�GH�GpILQLWLRQ�
GHV� SURFHVVXV�� 'DQV� FHWWH� SDUWLH�� QRXV� pWXGLRQV� FRPPHQW� XQH� LPSOpPHQWDWLRQ� GH� FHWWH�
VSpFLILFDWLRQ�SRXUUDLW�rWUH�DVVRFLpH�DX�PpWD�PRGqOH�GH�GpILQLWLRQ�GH�SURFHVVXV�GX�:I0&��

'DQV�OH�PRGqOH�G¶H[pFXWLRQ�VSpFLILp�SDU�O¶20*��XQ�SURFHVVXV��:I3URFHVV��HVW�LQLWLp�SDU�
XQ�GHPDQGHXU��:I5HTXHVWHU���&H�GHPDQGHXU�HVW�DVVRFLp�DX�SURFHVVXV�ORUV�GH�OD�FUpDWLRQ�GH�
FH� GHUQLHU�� ,O� HVW� QRWLILp� GH� WRXW� FKDQJHPHQW� G¶pWDW� DX� VHLQ� GX� SURFHVVXV�� 8Q� GHPDQGHXU�
SHXW�rWUH�VRLW�XQH�DSSOLFDWLRQ�H[WHUQH��VRLW�XQH�DFWLYLWp��:I$FWLYLW\���TXL�HVW�DORUV�GDQV�FH�FDV�
XQ�VRXV�SURFHVVXV��/H�SURFHVVXV�HVW�FUpp�SDU�XQ�PDQDJHU��:I3URFHVV0JU���TXL� UHSUpVHQWH�
XQH�GpILQLWLRQ�GH�SURFHVVXV�SDUWLFXOLqUH��,O�JpQqUH�HW� LO�FRQWLHQW� OHV� LQVWDQFHV�GH�SURFHVVXV��
/¶H[pFXWLRQ�GX�SURFHVVXV�HVW�GpPDUUpH�HQ�LQYRTXDQW�O¶RSpUDWLRQ�VWDUW��/HV�DFWLYLWpV�GH�GpSDUW�
VRQW�DORUV�GpPDUUpHV��8QH�DFWLYLWp�SHXW�rWUH�LPSOpPHQWpH�SDU�XQ�VRXV�SURFHVVXV��HW�GDQV�FH�
FDV� O¶DFWLYLWp� GRLW� DWWHQGUH� OD� ILQ� GH� FH� VRXV�SURFHVVXV� SRXU� SRXYRLU� WHUPLQHU�� (OOH� SHXW�
pJDOHPHQW� rWUH� UpDOLVpH� SDU� XQH� DSSOLFDWLRQ� H[WHUQH�� HW� GDQV� FH� FDV� O¶DSSOLFDWLRQ� VLJQDOH�
H[SOLFLWHPHQW� OD� ILQ� GH� O¶DFWLYLWp� JUkFH� j� OD� PpWKRGH� FRPSOHWH�� 8QH� DFWLYLWp� QH� SHXW� rWUH�
H[SOLFLWHPHQW� GpPDUUpH� GHSXLV� XQH� DSSOLFDWLRQ� H[WHUQH�� /H�PRPHQW� GH� VRQ� DFWLYDWLRQ� HVW�
GpILQL�GDQV� OH�PRGqOH�GX�SURFHVVXV��'H�PrPH��XQ�SURFHVVXV�QH�SHXW�rWUH�PDUTXp�FRPPH�
FRPSOHW�SDU�O¶LQYRFDWLRQ�G¶XQH�PpWKRGH��8Q�SURFHVVXV�Q¶HVW�FRPSOHW�TXH�ORUVTX¶LO�Q¶\�D�SOXV�
DXFXQH�DFWLYLWp�HQ�FRXUV��3DU�FRQWUH��j�WRXW�PRPHQW��XQH�DFWLYLWp�HW�XQ�SURFHVVXV�SHXYHQW�
rWUH� VXVSHQGXV� �VXVSHQG��� UHSULV� �UHVXPH�� RX� VWRSSpV� �DERUW�� WHUPLQDWH��� /HXUV� pWDWV�
pYROXHQW�VHORQ�OH�PRGqOH�GpILQL�GDQV�OH�IRUPDOLVPH�GH�UHSUpVHQWDWLRQ�GX�:I0&��$FWLYLWpV�HW�
SURFHVVXV� SHXYHQW� pJDOHPHQW� JpQpUHU� GHV� UpVXOWDWV� �UHVXOW��� /HV� UpVXOWDWV� G¶XQH� DFWLYLWp�
SHXYHQW�rWUH�XWLOLVpV��XQH�IRLV�TXH�FHOOH�FL�HVW�WHUPLQpH��DILQ�G¶RULHQWHU�OH�IOX[�GH�FRQWU{OH��,OV�
SHXYHQW�pJDOHPHQW�rWUH�LQWpJUpV�DX[�UpVXOWDWV�GX�SURFHVVXV��/HV�DFWLYLWpV�SHXYHQW�QpFHVVLWHU�
GHV� UHVVRXUFHV� �:I5HVRXUFH��� F¶HVW�j�GLUH�GHV�FRPSRVDQWV�TXL�DFFHSWHURQW�GHV�DIIHFWDWLRQV�
WHPSRUDLUHV� �:I$VVLJQPHQW��� (QILQ�� XQ� FHUWDLQ� QRPEUH� G¶pYpQHPHQWV� �:I(YHQW$XGLW�� VRQW�
PpPRULVpV�� ,O� V¶DJLW� GH� OD� FUpDWLRQ� GH� SURFHVVXV� �:I&UHDWH3URFHVV(YHQW$XGLW��� GX�
FKDQJHPHQW�G¶pWDW�G¶XQ�SURFHVVXV�RX�G¶XQH�DFWLYLWp��:I6WDWH(YHQW$XGLW���GX�FKDQJHPHQW�GH�
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YDOHXU�G¶XQH�GRQQpH��:I'DWD(YHQW$XGLW��RX�HQFRUH�G¶XQH�PRGLILFDWLRQ�GDQV�OHV�DIIHFWDWLRQV�
GH�UHVVRXUFHV��:I$VVLJQPHQW(YHQW$XGLW���

WfCreateProcessEventAudit

p_activity_key()
p_process_key()
p_process_name()
p_process_mgr_name()
p_process_mgr_version()

WfStateEventAudit

old_state
new_state

WfEventAudit

timestamp
event_type
activity_key
activity_name
process_key
process_name
process_mgr_name
process_mgr_version

WfExecutionObject

description
key
priority
name
state
valid_state
context

resume()
terminate()
abort()
suspend()
change_state()

0..n

1 +history

0..n+source

1

WfRequester

receive_event()

WfProcessMgr

name
description
category
version
state
context_signature
result_signature

create_process()

WfProcess

result

start()

0..n

1

+performer 0..n

+requester 1

0..n

1

+process

0..n

+manager

1

WfActivity

result

complete()

0..n

1

+step 0..n

+container 1

WfResource

resource_key
resource_name

release()

WfAssignment

1

0..n

+activity 1

+assignment 0..n

1

0..n

+assignee1

+work_list0..n

WfDataEventAudit

old_data
new_data

WfAssignmentEventAudit

old_resource_key
new_resource_key
old_resource_name
new_resource_name

 
)LJXUH������/H�PRGqOH�G¶H[pFXWLRQ�GH�O¶20*�

8QH�EUqYH�pWXGH�GX�PpWD�PRGqOH�GX�:I0&�HW�GX�PRGqOH�G¶H[pFXWLRQ�GH�O¶20*�SHUPHW�
G¶pWDEOLU�XQ�FHUWDLQ�QRPEUH�GH�FRUUHVSRQGDQFHV�FRPPH�OH�PRQWUH�OH�WDEOHDX�VXLYDQW���

7DEOH����&RUUHVSRQGDQFHV�HQWUH�FRQFHSWV�GX�PpWD�PRGqOH�GH�OD�:I0&�HW�GX�
PRGqOH�GH�O
20*�

:I0&� 20*�

:RUNIORZ3URFHVV'HILQLWLRQ� :I3URFHVV�

:RUNIORZ3URFHVV$FWLYLW\� :I$FWLYLW\�

:RUNIORZ3DUWLFLSDQW6SHFLILFDWLRQ� :I5HVRXUFH�
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:RUNIORZ5HOHYDQW'DWD� UHVXOW�

&HV�GHX[�PRGqOHV�SHXYHQW�GRQF�rWUH�IXVLRQQpV�DX�VHLQ�G¶XQ�VHXO�HW�XQLTXH�PRGqOH�GH�
OD�IDoRQ�VXLYDQWH��)LJXUH�������

Workflow Process Activity WfActivity

1

0..n+definition

1 +execution
0..n

WfAssignment

0..n
1

+assignment 0..n

+activity1

WfResource

0..n

1

+work_list 0..n

+assignee 1

Workflow Participant Specification

0..n+is performed by 0..n

1

0..n

WfExecutionObject

WfData

value
0..n

WfProcess

1

0..n

+container 1

+step 0..n

WfProcessMgr

1

0..n

+manager

1

+process0..n

Workflow Process Definition

0..n+activity 0..n

1

0..n+definition

1 +execution

0..n

0..n

1

+manager

0..n

+definition 1

Workflow Relevant Data0..n

+may use

0..n

1

0..n+definition

1 +instance
0..n

+definition

1
+execution

0..n

+result

0..n

 
)LJXUH������&RXSODJH�GHV�FRQFHSWV�VWDWLTXHV�HW�G\QDPLTXHV�

2Q�D�DLQVL�FUpp�XQH�DVVRFLDWLRQ�HQWUH�OHV�pOpPHQWV�GX�PRGqOH�GH�GpILQLWLRQ�HW�FHX[�GX�
PRGqOH� G¶H[pFXWLRQ�� /¶DVVRFLDWLRQ� HQWUH�:RUNIORZ� 3URFHVV� 'HILQLWLRQ� HW�:I3URFHVV� LQGLTXH�
TXH�OH�:I3URFHVV�HVW�XQH�H[pFXWLRQ�GX�:RUNIORZ�3URFHVV�'HILQLWLRQ��,O�HQ�YD�GH�PrPH�SRXU�
O¶DVVRFLDWLRQ� HQWUH�:RUNIORZ� 3URFHVV� $FWLYLW\� HW�:I$FWLYLW\�� (QILQ�� QRXV� DYRQV� LQWURGXLW� OD�
QRWLRQ�GH�GRQQpHV�G¶H[pFXWLRQ��:I'DWD����TXL�UHSUpVHQWH�OHV�UpVXOWDWV�GHV�SURFHVVXV�HW�GHV�
DFWLYLWpV��(OOH�SHXW�rWUH�FRQVLGpUpH�FRPPH�XQH�LQVWDQFH�GH�OD�:RUNIORZ�5HOHYDQW�'DWD��&HWWH�
GHUQLqUH�GpILQLW� OH�W\SH�GH�OD�:I'DWD��TXL��HOOH��QH�FRQWLHQW�TX¶XQH�YDOHXU��1RXV�DYRQV�DLQVL�
SX�pWDEOLU�XQ� OLHQ�HQWUH�GH�QRPEUHXVHV�HQWLWpV�GX�PpWD�PRGqOH�GH�GpILQLWLRQ�HW�GX�PRGqOH�
G¶H[pFXWLRQ��$�SDUWLU�GH�Oj��RQ�SHXW�GpILQLU�TX¶XQH�DFWLYLWp��:I3URFHVV��QH�SHXW�GpPDUUHU�XQ�
VRXV�SURFHVVXV�TXH�VL�VD�GpILQLWLRQ�HVW�HOOH�PrPH�XQ�VRXV�SURFHVVXV��6XE3URFHVV'HILQLWLRQ��
YRLU�OD�SUpVHQWDWLRQ�GX�PpWD�PRGqOH�GX�:I0&���2Q�SHXW�GRQF�DMRXWHU�OD�FRQWUDLQWH�VXLYDQWH�
j�QRWUH�PRGqOH���

 context Activity  
 inv: not self.definition.oclIsTypeOf(SubProcessDefinition) 

                 implies self.performer->isEmpty 
�
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1RXV� DYRQV� DXVVL� SX� LGHQWLILHU� XQ� DXWUH� W\SH� GH� FRUUHVSRQGDQFHV� HQWUH� OHV� GHX[�
PRGqOHV��,O�V¶DJLW�GH�OD�UHODWLRQ�HQWUH�OH�VWDWXW�GX�SURFHVVXV��:RUNORZ�3URFHVV�'HILQLWLRQ��HW�
O¶pWDW�GX�PDQDJHU��:I3URFHVV0JU���/D�:I0&�D�GpILQL�OHV�GLIIpUHQWV�VWDWXWV�SRXU�XQH�GpILQLWLRQ�
GH�SURFHVVXV���81'(5B5(9,6,21��5(/($6('��81'(5B7(67��'H�VRQ�F{Wp��O¶20*�D�GpILQL�OHV�
pWDWV�VXLYDQWV�SRXU�OH�PDQDJHU���HQDEOHG��GLVDEOHG��,O�QRXV�VHPEOH�TX¶LO�H[LVWH�XQ�OLHQ�HQWUH�
FHV� GHX[� GLDJUDPPHV� G¶pWDW�� $LQVL�� OH� SDVVDJH� G¶XQH� GpILQLWLRQ� GH� SURFHVVXV� GDQV� O¶pWDW�
81'(5B5(9,6,21� GHYUDLW� DYRLU� SRXU� UpVXOWDW� GH� IDLUH� SDVVHU� O¶HQVHPEOH� GH� VHV�PDQDJHUV�
GDQV�O¶pWDW�GLVDEOHG��

$�O¶RULJLQH��OH�PpWD�PRGqOH�GH�GpILQLWLRQ�GH�SURFHVVXV�HW�OH�PRGqOH�G¶H[pFXWLRQ�pWDLHQW�
FRPSOqWHPHQW�VpSDUpV��/H�SUHPLHU�pWDLW�EDVp�VXU�OH�02)�HW�OH�VHFRQG�VXU�80/��)LJXUH�������
,O� Q¶\� DYDLW� DXFXQH� UHODWLRQ� GpILQLH� HQWUH� FHV� IRUPDOLVPHV�� &HWWH� VpSDUDWLRQ� VH� UHWURXYDLW�
HQFRUH�HQWUH�OHV�PRGqOH�GH�SURFHVVXV�HW�OHV�H[pFXWLRQV��

MOF

UMLWfMC Process 
Definition Meta-Model

OMG Workflow 
Facility

A Model Of 
Workflow

A Workflow

isBasedOn

isBasedOn

isBasedOn

isBasedOn

isBasedOn

 
)LJXUH������6pSDUDWLRQ�GHV�PRGqOHV�GH�GpILQLWLRQ�HW�G
H[pFXWLRQ�

1RXV� DYRQV� UpXQL� FHV� GHX[� SURSRVLWLRQV� DX� VHLQ� G¶XQ�PrPH� IRUPDOLVPH� EDVp� VXU� OH�
02)��/HV�PRGqOHV�GH�SURFHVVXV�VH�VLWXHQW�DORUV�DX�PrPH�QLYHDX�GH�PRGpOLVDWLRQ�TXH�OHXUV�
H[pFXWLRQV��1RXV�VRPPHV�GRQF�SDVVpV�G¶XQH�DUFKLWHFWXUH�GH�PRGpOLVDWLRQ�HQ�TXDWUH�FRXFKHV�
j�XQH�RUJDQLVDWLRQ�HQ�WURLV�FRXFKHV��)LJXUH��������
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Workflow Definition 
Meta-Model

Workflow Execution 
Meta-Model

A Workflow 
Definition

A Particular Execution of a 
Workflow Definition

MOF

isBasedOn isBasedOn

isBasedOn isBasedOn

extends

extends

 
)LJXUH������&RXSODJH�GHV�PRGqOHV�GH�GpILQLWLRQ�HW�G
H[pFXWLRQ�

������*pQpUDOLVDWLRQ�

/¶DUFKLWHFWXUH�GH�PRGpOLVDWLRQ�GpILQLH� j� O¶20*�j� OD� VXLWH� GHV� WUDYDX[� VXU� OH�02)�HVW�
EDVpH�VXU�TXDWUH�FRXFKHV�GLVWLQFWHV��,O�\�D�OD�FRXFKH�GX�PpWD�PpWD�PRGqOH��FHOOHV�GHV�PpWD�
PRGqOHV�� FHOOHV� GHV�PRGqOHV� HW� HQILQ� OD� FRXFKH� GHV� LQVWDQFHV�� 6L� RQ� SUHQG� O¶H[HPSOH� GHV�
SURFHVVXV��RQ�D�DORUV���

• /H�PpWD�PpWD�PRGqOH��WHO�TXH�OH�02)��XQLTXH�HW�UpIOH[LI�

• 8Q� PpWD�PRGqOH� GH� SURFHVVXV� TXHOFRQTXH�� LQWURGXLVDQW� SDU� H[HPSOH� OHV�
FRQFHSWV�GH�SURFHVVXV�HW�G¶DFWLYLWpV�

• 'HV�PRGqOHV�GH�SURFHVVXV�� FRPPH�XQ�SURFHVVXV�G¶DFKDW�RX�XQ�SURFHVVXV�GH�
GpYHORSSHPHQW�ORJLFLHO�

• (Q�HQILQ��DX�SOXV�EDV�QLYHDX��OHV�LQVWDQFHV�GH�FHV�SURFHVVXV��

&¶HVW� OD� VWUXFWXUH� W\SLTXH� WHOOH� TXH� OD� GpILQLW� 6FKXO]H� >��@� GDQV� FHV� WUDYDX[�
SUpOLPLQDLUHV�j�O¶LQWpJUDWLRQ�GH�FRQFHSWV�GH�GpILQLWLRQ�GH�ZRUNIORZ�DX�VHLQ�GH�O¶20$��
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MOF

Méta-Modèle de 
processus

Modèle de 
processus

Instances de 
processus

Entité, Relation, 
Paquetage

Processus, 
Activité

Processus de 
développement logiciel,
Analyse, Conception

Développement du 
composant lambda, 
Analyse en cours

basé sur

basé sur

basé sur

 
)LJXUH������/HV�TXDWUH�QLYHDX[�WUDGLWLRQQHOV�DSSOLTXpV�DX[�SURFHVVXV�

/H�SUREOqPH�HVW�TXH�FHWWH�DUFKLWHFWXUH�Q¶HVW�SDV�XWLOLVpH�GDQV� OHV�IDLWV��,O�VXIILW�GH�VH�
UHSRUWHU�j� OD�)LJXUH�����SRXU�FRQVWDWHU�TXH� O¶RUJDQLVDWLRQ�HVW�GLIIpUHQWH��'DQV�FH�FRQWH[WH�
O¶LQVWDQFH� GH� SURFHVVXV�'pYHORSSHPHQW� GX� FRPSRVDQW� ODPEGD� Q¶HVW� SDV� XQH� LQVWDQFH� GX�
PRGqOH�GH�SURFHVVXV�3URFHVVXV�GH�GpYHORSSHPHQW�ORJLFLHO��PDLV�GH�OD�FODVVH�80/�:I3URFHVV��
/¶H[pFXWLRQ�G¶XQ�SURFHVVXV�HVW�ELHQ�XQ�FRQFHSW�DX�PrPH�WLWUH�TXH�OD�GpILQLWLRQ�GH�SURFHVVXV��
(OOH�GpILQLW�VHV�SURSUHV�RSpUDWLRQV�HW�VHV�SURSUHV�SURSULpWpV��TXL�VRQW�GLIIpUHQWHV�GH�FHOOHV�GH�
OD� GpILQLWLRQ�� /¶DUFKLWHFWXUH� j� TXDWUH� QLYHDX[� RPHW� FHW� DVSHFW� LPSRUWDQW� HQ� UpGXLVDQW�
O¶H[pFXWLRQ� GH� SURFHVVXV� j� O¶LQVWDQFLDWLRQ� G¶XQH� GpILQLWLRQ� GH� SURFHVVXV�� /¶H[HPSOH� GHV�
UpVHDX[�GH�3HWUL�HVW�DORUV� WUqV�VLJQLILFDWLI��SXLVTXH� OHV�VWUXFWXUHV�GH�GRQQpHV�XWLOLVpHV�SRXU�
GpILQLU�OH�JUDSKH�HW�FHOOHV�XWLOLVpH�SRXU�UHSUpVHQWHU�O¶H[pFXWLRQ�VRQW�DORUV�WUqV�GLIIpUHQWHV��

/¶DUFKLWHFWXUH� SUpVHQWpH� )LJXUH� ���� SHUPHW� GH� ELHQ� GLVWLQJXHU� OHV� GHX[� DVSHFWV� GX�
SURFHVVXV�� FHOXL� GH� OD� GpILQLWLRQ� HW� FHOXL� GH� O¶H[pFXWLRQ�� 7RXWHIRLV�� FHV� GHX[� DVSHFWV� pWDQW�
H[SULPpV�j�O¶DLGH�GH�IRUPDOLVPHV�GLIIpUHQWV��XQ�PpWD�PRGqOH�EDVp�VXU�OH�02)�HW�XQ�PRGqOH�
80/�� LOV� VRQW�GLIILFLOHPHQW� UpFRQFLOLDEOHV��(Q�SDUWLFXOLHU��RQ�QH�SHXW�SDV�pWDEOLU�GH�UHODWLRQV�
HQWUH�GHV�FRQFHSWV�GpILQLV�GDQV�FKDFXQ�GHV�DVSHFWV��QL�VSpFLILHU�GH�FRQWUDLQWHV�SHUPHWWDQW�
GH�FRQGLWLRQQHU�OH�PRGqOH�GH�O¶H[pFXWLRQ�GX�SURFHVVXV�HQ�IRQFWLRQ�GX�PRGqOH�GH�GpILQLWLRQ��

1RWUH�SURSRVLWLRQ��SUpVHQWpH�)LJXUH������FRQVLVWH�GRQF�j�GpFULUH�OHV�DVSHFWV�VWDWLTXHV�
HW� G\QDPLTXHV� GHV� SURFHVVXV� GDQV� XQ� PrPH� IRUPDOLVPH�� 2Q� SHXW� DLQVL� OHV� FRXSOHU� HW�
VSpFLILHU� OHXUV� LQWHUGpSHQGDQFHV��&¶HVW� FH�TX¶RQW�PRQWUp�QRV�GHX[�H[SpULPHQWDWLRQV��1RXV�
DYRQV� LGHQWLILp� GHV� FRQFHSWV� GpGLpV� j� OD� GHVFULSWLRQ�JpQpULTXH�G¶XQ�SURFHVVXV�� HW� G¶DXWUHV�
GpGLpV� j� OD� UHSUpVHQWDWLRQ� G¶XQH� H[pFXWLRQ� SDUWLFXOLqUH� GH� FH� SURFHVVXV�� /HV� SUHPLHUV�
IRUPHQW� OD� SDUWLH� VWDWLTXH� GH� PpWD�PRGqOH�� 8Q� PRGqOH� EDVp� VXU� FHV� FRQFHSWV� GpILQLW� OHV�
UqJOHV� FRQWUDLJQDQW� O¶H[pFXWLRQ� GX� SURFHVVXV�� ,O� QH� SUHQG� SDV� HQ� FRPSWH� OD� GLPHQVLRQ�
WHPSRUHOOH�� /HV� VHFRQGV� IRUPHQW� OD� SDUWLH� G\QDPLTXH� GX�PRGqOH�� FHOOH� TXL� pYROXH� DYHF� OH�
WHPSV���
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/RLQ�G¶rWUH�LQGpSHQGDQWHV��FHV�GHX[�SDUWLHV�VRQW�IRUWHPHQW�FRXSOpHV��&H�FRXSODJH�Q¶HVW�
SDV�IRUFpPHQW�ELODWpUDO��(Q�HIIHW��OHV�FRQFHSWV�GH�OD�SDUWLH�G\QDPLTXH�GpSHQGHQW�GH�FHX[�GH�
OD�SDUWLH�VWDWLTXH��$LQVL��GDQV� O¶H[HPSOH�GHV�UpVHDX[�GH�3HWUL�� OH� MHWRQ�HVW�SRVLWLRQQp�j�XQH�
SODFH��3DU�FRQWUH��OHV�FRQFHSWV�GH�SODFH�HW�GH�WUDQVLWLRQ�QH�VRQW�HQ�DXFXQ�FDV�GpSHQGDQWV�GH�
FHOXL� GH� MHWRQ�� /D� GpILQLWLRQ� G¶XQ� SURFHVVXV� SHXW� GRQF� VH� IDLUH� LQGpSHQGDPPHQW� GH� WRXWH�
SUpRFFXSDWLRQ�G¶H[pFXWLRQ��

&HWWH� LQWURGXFWLRQ�GX�FRQFHSW�G¶LQVWDQFH�GH�SURFHVVXV�DX�PrPH�QLYHDX�TXH�FHOXL�GH�
SURFHVVXV� D� SX� rWUH� REVHUYpH� GDQV� XQ� FHUWDLQ� QRPEUH� GH� IRUPDOLVPHV� TXH� QRXV� DYRQV�
SUpVHQWpV�SUpFpGHPPHQW��$LQVL��36/�GpILQLW�LO�OHV�FRQFHSWV�G¶DFWLYLWp��DFWLYLW\��HW�G¶RFFXUUHQFH�
G¶DFWLYLWp��RFFXUUHQFHBDFWLYLW\���8QH�RFFXUUHQFH�G¶DFWLYLWp�HVW�O¶RFFXUUHQFH�G¶XQH�HW�XQH�VHXOH�
DFWLYLWp��(OOH�HVW�FDUDFWpULVpH�SDU�GHV�LQVWDQWV�GH�GpEXW�HW�GH�ILQ�DLQVL�TXH�SDU�XQ�HQVHPEOH�
G¶REMHWV�TXL�SUHQQHQW�SDUW�j�FHWWH�DFWLYLWp�VXU�XQH�FHUWDLQH�GXUpH��'H�OD�PrPH�IDoRQ��&35�D�
GLVWLQJXp� GHX[� W\SHV� GH� SODQV��� OHV� SODQV� GH� FRQFHSWLRQ� HW� OHV� SODQV� G¶H[pFXWLRQ�� 8Q�SODQ�
G¶H[pFXWLRQ�FRUUHVSRQG�j�XQ�SODQ�GH�FRQFHSWLRQ��&HV�GHX[�W\SHV�GH�SODQV�RQW�GHV�FRQWHQXV�
WUqV�VLPLODLUHV��0DLV��DORUV�TX¶XQ�SODQ�GH�FRQFHSWLRQ�SUpYRLW�XQH�FRQVRPPDWLRQ�GH�UHVVRXUFHV�
RX�GpILQLW�GHV�FULWqUHV�GH�FDOFXO�GH�UpDOLVDWLRQ�GHV�REMHFWLIV��OH�SODQ�G¶H[pFXWLRQ�LQGLTXH�XQH�
FRQVRPPDWLRQ� HIIHFWLYH� GH� UHVVRXUFHV� HW� OHV� WDX[� GH� UpDOLVDWLRQ� DIIHFWpV� j� FKDFXQ� GHV�
REMHFWLIV��

2Q�SHXW�GRQF�FRQVWDWHU�TXH�FHWWH�SUpRFFXSDWLRQ�GH�OD�GpILQLWLRQ�LQWpJUpH�GHV�FRQFHSWV�
VWDWLTXHV�HW�G\QDPLTXHV�HVW�SDUWDJpH��/HV�WUDYDX[�VXU�1RHVLV�>��@�YRQW�pJDOHPHQW�GDQV�FH�
VHQV�� /¶DSSURFKH� 1RHVLV� HVW� GHVWLQpH� j� OD� UHSUpVHQWDWLRQ� GHV� FDUDFWpULVWLTXHV�
FRPSRUWHPHQWDOHV��3DUPL�OHV�QRWLRQV�GH�EDVH�GH�1RHVLV��RQ�WURXYH�pJDOHPHQW�OD�VpSDUDWLRQ�
GHV�PpWD�PRGqOHV�HQ�GHX[�FRXFKHV���

• /D�FRXFKH�©�VWDWXV�LQGHSHQGHQW�ª��TXL�FDSWXUH�OD�VWUXFWXUH�VWDWLTXH�

• /D�FRXFKH�©�VWDWXV�ª��TXL�FDSWXUH�OD�G\QDPLTXH��

$�FHV�FRXFKHV�V¶DMRXWHQW�OHV�QRWLRQV�GH�WUDQVIRUPDWLRQ��8QH�WUDQVIRUPDWLRQ�7��SHUPHW�
GH� GpWHUPLQHU�� j� SDUWLU� GH� OD� VWUXFWXUH� VWDWLTXH�� O¶pWDW� LQLWLDO� GH� OD� FRXFKH�G\QDPLTXH�� 6XU�
FHWWH� FRXFKH� G\QDPLTXH� SHXYHQW� V¶DSSOLTXHU� XQ� FHUWDLQ� QRPEUH� GH� WUDQVIRUPDWLRQV�� TXL�
GpILQLVVHQW�HQ�IDLW� OD�PDQLqUH�GRQW� OH�V\VWqPH�VH�FRPSRUWH��&HW�DVSHFW�VXSSOpPHQWDLUH�HVW�
GpFULW�GDQV�OH�FKDSLWUH�VXLYDQW��

������&RQFOXVLRQ�

'DQV�FH�FKDSLWUH��QRXV�DYRQV�PRQWUp�TXH�OHV�PpWD�PRGqOHV�GH�SURFHVVXV�SHXYHQW�rWUH�
GpFRXSpV�HQ�GHX[�SDUWLHV�GLVWLQFWHV�PDLV�GpSHQGDQWHV�� OD�SDUWLH�GH�GpILQLWLRQ�GX�SURFHVVXV�
HW�OD�SDUWLH�VSpFLILDQW�OH�PRGqOH�G¶H[pFXWLRQ��1RXV�DYRQV�pJDOHPHQW�PRQWUp�TX¶LO�QH�IDXW�SDV�
FRQIRQGUH�OHV�UHODWLRQV�HQWUH�FHV�GHX[�SDUWLHV�DYHF�GHV�UHODWLRQV�G¶LQVWDQFLDWLRQ��FRPPH�F¶HVW�
IUpTXHPPHQW�OH�FDV��&HV�WUDYDX[�SHXYHQW�rWUH�FRPSDUpV�DYHF�FHX[�SRXUVXLYLV�DFWXHOOHPHQW�
SDU�1LFRODV�3ORTXLQ�HW�-HDQ�%p]LYLQ�VXU� O¶H[WUDFWLRQ�GH�PRGqOHV�G¶H[pFXWLRQ�GH�SURJUDPPHV�
&��>�@��/HV�TXHVWLRQV�TXL�VH�SRVHQW�FRQFHUQHQW�DORUV�OH�IRUPDOLVPH�XWLOLVp�SRXU�UHSUpVHQWHU�
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OµH[pFXWLRQ�GX�SURJUDPPH�DLQVL�TXH� OHV�UHODWLRQV�H[LVWDQW�HQWUH�FH�PRGqOH�HW� OH�PRGqOH�GX�
SURJUDPPH�&���
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����9HUV�GHV�PRGqOHV�GH�SURFHVVXV�H[pFXWDEOHV�

������,QWURGXFWLRQ�

'DQV� OD� VHFWLRQ� SUpFpGHQWH�� QRXV� DYRQV� SUpVHQWp� QRWUH� YLVLRQ� GHV� PRGqOHV�
G\QDPLTXHV��/HXU�SULQFLSDOH�FDUDFWpULVWLTXH�HVW�OHXU�pYROXWLRQ�GDQV�OH�WHPSV��&HWWH�pYROXWLRQ�
HVW�FRKpUHQWH�DYHF�FHOOH�GX�V\VWqPH�UHSUpVHQWp��&H�GHUQLHU�SHXW�pYROXHU�GH�IDoRQ�WRWDOHPHQW�
DOpDWRLUH�RX�HQ�IRQFWLRQ�GH�UqJOHV�ELHQ�SUpFLVHV��'DQV�FH�GHUQLHU�FDV��LO�VHUDLW�LQWpUHVVDQW�GH�
GpILQLU�FHV�UqJOHV�DX�VHLQ�GX�PRGqOH��$LQVL��RQ�SRXUUDLW�GpGXLUH��j�SDUWLU�G¶XQH�GHVFULSWLRQ�GX�
V\VWqPH� j� XQ� PRPHQW� W�� O¶pWDW� GX� V\VWqPH� j� XQ� PRPHQW� W��� HQ� IRQFWLRQ� GH� GLIIpUHQWV�
IDFWHXUV� G¶pYROXWLRQ�� /¶LQWpUrW� G¶XQ� WHO�PpFDQLVPH�HVW�TXH� O¶RQ�SDVVH�GH�TXHVWLRQV�GH� W\SH�
©�ZKDW�LV�"�ª�SRUWDQW�VXU�OD�VWUXFWXUH�GX�PRGqOH��j�GHV�TXHVWLRQV�GH�W\SH�©�ZKDW�LI�"�ª�TXL�
V¶LQWpUHVVHQW�j�VRQ�pYROXWLRQ��

'DQV�FH�FKDSLWUH��QRXV�QRXV�LQWpUHVVRQV�j�OD�PDQLqUH�GRQW�OD�PpWD�PRGpOLVDWLRQ�SHXW�
IRXUQLU�GHV�PpFDQLVPHV�SHUPHWWDQW�GH�UHQGUH�GHV�PRGqOHV�H[pFXWDEOHV��1RXV�FRPPHQoRQV�
SDU� XQH� GLVFXVVLRQ� VXU� OD� GpILQLWLRQ� GH� OD� VpPDQWLTXH� GHV� PpWD�PRGqOHV�� 1RXV� UHYHQRQV�
HQVXLWH� VXU� OHV� H[SpULPHQWDWLRQV� TXH� QRXV� DYRQV� SUpVHQWpHV� GDQV� OH� FKDSLWUH� SUpFpGHQW��
1RXV� PRQWURQV� FRPPHQW� QRXV� DYRQV� SX� VSpFLILHU� O¶H[pFXWLRQ� G¶XQ� UpVHDX� GH� 3HWUL� GDQV�
O¶HQYLURQQHPHQW�V1HWV��1RXV�SUpVHQWRQV�HQVXLWH�QRWUH�SURSRVLWLRQ��OµLQWpJUDWLRQ�DX�QLYHDX�GX�
02)� G¶XQ� IRUPDOLVPH� SHUPHWWDQW� GH� GpILQLU� XQH� VpPDQWLTXH� EDVpH� VXU� OHV� DFWLRQV�� &HWWH�
SURSRVLWLRQ� V¶LQVSLUH� GHV�GHX[� IRUPDOLVPHV�TXH�QRXV� DYRQV�SUpVHQWpV�HQ�SUHPLqUH�SDUWLH���
$FWLRQ� 6HPDQWLFV� IRU� 3URJUDPPLQJ� /DQJXDJH� �$6B3/�� HW� $FWLRQ� 6HPDQWLFV� IRU� 80/�
�$6B80/���1RXV�ILQLVVRQV�HQ�LOOXVWUDQW�QRWUH�SURSRVLWLRQ�SDU�XQ�H[HPSOH��

������2��HVW�OD�VpPDQWLTXH�GHV�PpWD�PRGqOHV�"�

6WHYH� &RRN� LGHQWLILH� WURLV� DVSHFWV� SULQFLSDX[� GDQV� XQ� ODQJDJH� GH� PRGpOLVDWLRQ��� OD�
V\QWD[H�FRQFUqWH��OD�V\QWD[H�DEVWUDLWH�HW�OD�VpPDQWLTXH�>��@��/D�V\QWD[H�FRQFUqWH�SHXW�rWUH�
GpILQLH� VRXV� OD� IRUPH� G¶XQH� JUDPPDLUH�� G¶XQ� GLDOHFWH� ;0/� RX� HQFRUH� G¶XQ� HQVHPEOH� GH�
IRUPHV�JUDSKLTXHV��/D�V\QWD[H�DEVWUDLWH�GpILQLW� OHV�FRQFHSWV�GH�EDVH�GX� ODQJDJH��(QILQ�� OD�
VpPDQWLTXH�GpILQLW�OD�VLJQLILFDWLRQ�GHV�PRGqOHV��&HV�WURLV�DVSHFWV�VRQW�UHOLpV�SDU�GHV�OLHQV�GH�
FRUUHVSRQGDQFH��2Q�SHXW�DLQVL�pWDEOLU�XQH�FRUUHVSRQGDQFH�HQWUH�V\QWD[H�FRQFUqWH�HW�V\QWD[H�
DEVWUDLWH��DLQVL�TX¶XQH�FRUUHVSRQGDQFH�HQWUH�V\QWD[H�DEVWUDLWH�HW�VpPDQWLTXH��)LJXUH�������
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Concrete syntax Abstract syntax Semantics

Concrete-Abstract 
Mapping

Abstract-Semantics 
Mapping

 
)LJXUH������/HV�WURLV�DVSHFWV�GHV�ODQJDJHV�GH�PRGpOLVDWLRQ��H[WUDLW�GH�OD�

SUpVHQWDWLRQ�GH�6WHYH�&RRN�j�2&0�������

/HV�VSpFLILFDWLRQV�GH� O¶20*�QH�SUHQQHQW�HQ�FRPSWH�TX¶XQH�SDUWLH�GH�FHV�DVSHFWV��/H�
02)�SHUPHW�GH�GpILQLU�XQH�JUDPPDLUH�DEVWUDLWH��;0,�GpILQLW� OHV�UqJOHV�GH�SURGXFWLRQ�G¶XQH�
V\QWD[H� FRQFUqWH� VRXV� OD� IRUPH� G¶XQ� GLDOHFWH� ;0/� j� SDUWLU� G¶XQ� PpWD�PRGqOH�� '¶DXWUHV�
WUDYDX[�VRQW�HQ�FRXUV�j�O¶20*�SRXU�GpILQLU�G¶DXWUHV�PpGLD�GH�V\QWD[H�FRQFUqWH��2Q�SHXW�FLWHU�
OH�5)3�VXU�OH�IRUPDOLVPH�SRXU�O¶pFKDQJH�GH�GLDJUDPPHV�80/�>��@�RX�HQFRUH�GH�WUDYDX[�VXU�
OD� GpILQLWLRQ� G¶XQH� QRWDWLRQ� WH[WXHOOH� OLVLEOH� SRXU� ('2&� >��@��1RXV� DYRQV� pJDOHPHQW�PHQp�
TXHOTXHV� LQYHVWLJDWLRQV� GDQV� FH� GRPDLQH� GXUDQW� QRWUH� WKqVH�� HQ� HQFDGUDQW� XQ� SURMHW�
G¶pWXGLDQWV�G¶,83��qPH�DQQpH�VXU�OD�SURGXFWLRQ�G¶HQYLURQQHPHQWV�GH�PRGpOLVDWLRQ�JUDSKLTXH�
j�SDUWLU�GH�PpWD�PRGqOHV�02)��&H�WUDYDLO�D�FRQVLVWp�j�GpILQLU�XQ�IRUPDOLVPH�JUDSKLTXH�EDVp�
VXU� OH� 02)� HW� VRQ� FRXSODJH� DYHF� GHV�PpWD�PRGqOHV� 02)�� 1RXV� DYRQV� DLQVL� SX� H[SULPHU�
H[SOLFLWHPHQW� OD� QRWDWLRQ� JUDSKLTXH� G¶XQ� PpWD�PRGqOH�� HW� SURGXLUH� XQ� HQYLURQQHPHQW� GH�
WUDYDLO�FRUUHVSRQGDQW��&HWWH�GHUQLqUH�pWDSH�D�pWp�UpDOLVpH�j�O¶DLGH�GH�6FULSWRU�*��$�SDUWLU�GH�
PpWD�PRGqOHV�HQULFKLV�DYHF�GHV�LQIRUPDWLRQV�JUDSKLTXHV��GHV�JDEDULWV�RQW�pWp�JpQpUpV�SRXU�
OH�ORJLFLHO�0LFURVRIW�9LVLR��

3DU�FRQWUH��XQH�GHV�ODFXQHV�GH�O¶DUFKLWHFWXUH�H[LVWDQWH�WLHQW�DX�PDQTXH�GH�SUpFLVLRQ�GH�
OD� VpPDQWLTXH� GHV� PpWD�PRGqOHV�� $LQVL�� VL� OD� VSpFLILFDWLRQ� G¶80/� HVW� DFFRPSDJQpH� G¶XQH�
'7'�;0,��OD�VpPDQWLTXH�GX�PpWD�PRGqOH�HVW�XQLTXHPHQW�GpILQLH�GH�PDQLqUH�WH[WXHOOH���

2��HVW�OD�VpPDQWLTXH�G¶H[pFXWLRQ�G¶XQ�PpWD�PRGqOH�GH�SURFHVVXV�"�2��VH�WURXYHQW�OHV�
UqJOHV� TXL� YRQW� QRXV� SHUPHWWUH� G¶LQWHUSUpWHU� XQ� PRGqOH�"� ,O� IDXW� ELHQ� UHFRQQDvWUH�
TX¶DXMRXUG¶KXL�HOOHV�VRQW�WRWDOHPHQW�LPSOLFLWHV�DX�QLYHDX�GX�PpWD�PRGqOH��(OOHV�SHXYHQW�rWUH�
pFULWHV� HQ� ODQJDJH� QDWXUHO� GDQV� OD� GRFXPHQWDWLRQ� DFFRPSDJQDQW� OH� PpWD�PRGqOH�� /D�
VpPDQWLTXH� G¶H[pFXWLRQ� VH� WURXYH� GDQV� FHV� GRFXPHQWV�� SXLV� GDQV� OHV� LQWHQWLRQV� GHV�
XWLOLVDWHXUV� KXPDLQV�� SXLV� GDQV� OHV� FRPSRVDQWV� ORJLFLHOV� TXL� SHUPHWWHQW� GH�PDQLSXOHU� FHV�
PRGqOHV�� 8Q� PRWHXU� GH� ZRUNIORZ� DWWULEXH� XQH� VpPDQWLTXH� DX[� PRGqOHV� GRQW� LO� FRQWU{OH�
O¶H[pFXWLRQ�� 'DQV� OH� FDGUH� GH� QRV� UpDOLVDWLRQV� LQGXVWULHOOHV�� QRXV� Q¶DYRQV� SDV� VSpFLILp� GH�
VpPDQWLTXH� G¶H[pFXWLRQ� SUpFLVH� j� 300�� 3DU� FRQWUH�� FRPPH� QRXV� DYRQV� WUDQVIRUPp� OHV�
PRGqOHV� EDVpV� VXU� 300� GDQV� GHV� IRUPDOLVPHV� H[pFXWDEOHV�� RQ� SRXUUDLW� GLUH� TXH� OD�
VpPDQWLTXH� GH� 300� HVW� GpILQLH� SDU� VD� WUDQVIRUPDWLRQ�� $LQVL�� OD� SURGXFWLRQ� G¶XQ�ZRUNIORZ�
SRXU� )ORZ0LQG�j�SDUWLU� G¶XQ�PRGqOH�300�GRQQH�j� FH�GHUQLHU�XQH� VpPDQWLTXH�G¶H[pFXWLRQ�
SDUWLFXOLqUH��7RXWHIRLV�� FHWWH� VROXWLRQ�SHXW� LQWURGXLUH�XQ�FHUWDLQ�QRPEUH�G¶DPELJXwWpV��7RXW�
G¶DERUG��GLIIpUHQWV�IRUPDOLVPHV�FLEOHV��DYHF�FKDFXQ�OHXUV�SDUWLFXODULWpV��SHXYHQW�rWUH�XWLOLVpV��
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'¶DXWUH� SDUW�� QRXV� DYRQV� SX� GpILQLU� SOXVLHXUV� WUDQVIRUPDWLRQV� GLIIpUHQWHV� HQWUH� 300� HW�
)ORZ0LQG��/DTXHOOH�GpILQLW�OD�VpPDQWLTXH�GH�300�"�&¶HVW�SRXUTXRL�OD�VpPDQWLTXH�G¶H[pFXWLRQ�
G¶XQ�PpWD�PRGqOH�GH�SURFHVVXV�GRLW�SRXYRLU�rWUH�GpILQLH�DX�VHLQ�PrPH�GH�FH�PpWD�PRGqOH��

&HWWH� ODFXQH� GDQV� OD� GpILQLWLRQ� GHV� PpWD�PRGqOHV� SRVH� XQ� FHUWDLQ� QRPEUH� GH�
SUREOqPHV�� 7RXW� G¶DERUG�� pWDQW� GRQQp� TXH� OD� VpPDQWLTXH� HVW� H[SULPpH� VRXV� XQH� IRUPH�
LPSUpFLVH�� GLIIpUHQWHV� LQWHUSUpWDWLRQV� VRQW� SRVVLEOHV�� (W� DLQVL�� GHX[� PRWHXUV� GH� ZRUNIORZ�
EDVpV� VXU� OH� PrPH� PpWD�PRGqOH� GH� GpILQLWLRQ� SHXYHQW� SUpVHQWHU� GHV� FRPSRUWHPHQWV�
GLIIpUHQWV�� 'H� SOXV�� OH� OLHQ� HQWUH� OH�PpWD�PRGqOH� HW� OHV� FRPSRVDQWV� ORJLFLHOV� TXL� O¶XWLOLVHQW�
Q¶HVW� SDV� GLUHFW�� ,O� \� D� QpFHVVLWp� G¶XQH� LQWHUYHQWLRQ� KXPDLQH�� TXL� SHXW� V¶DYpUHU� SDUIRLV�
UHODWLYHPHQW�FR�WHXVH��&HOD�Q¶HVW�SDV�JrQDQW�GDQV�OH�FDV�R��OHV�PpWD�PRGqOHV�QH�VRQW�SDV�
VXMHWV�j�PRGLILFDWLRQV��&RPPH�O¶LQGLTXH�0LFKDHO�8VFKROG�>��@�j�SURSRV�GX�:HE�VpPDQWLTXH��
SOXV�LO�\�D�GH�FRQVHQVXV�HW�PRLQV�O¶RQ�D�EHVRLQ�GH�IRUPDOLVHU�OD�VpPDQWLTXH��,O�SUHQG�SDU�OD�
VXLWH�O¶H[HPSOH�GX�WDJ�©�K��ª�HQ�+70/�TXL�HVW�LQWHUSUpWp�GH�OD�PrPH�IDoRQ�SDU�O¶HQVHPEOH�
GHV� QDYLJDWHXUV� :HE�� 2U�� XQ� GHV� SULQFLSDX[� DYDQWDJHV� GHV� PpWD�PRGqOHV� HVW� OHXU�
H[WHQVLELOLWp��80/��DXWRXU�GXTXHO�V¶HVW�IRUPp�XQ�FRQVHQVXV��HVW�UpJXOLqUHPHQW�DGDSWp�j�GHV�
EHVRLQV� SDUWLFXOLHUV� SDU� OH� ELDLV� GHV� PpFDQLVPHV� G¶H[WHQVLRQV� �SURILOV�� WDJJHG� YDOXHV��
VWpUpRW\SHV��� &RPPH� OH� UHPDUTXH� *LHVH� >��@�� QL� OD� VpPDQWLTXH� G¶80/�� QL� FHOOH� GH� FHV�
GLIIpUHQWV�SURILOV��Q¶pWDQW�SUpFLVpPHQW�VSpFLILpH��LO�\�D�XQ�ULVTXH�G¶LQFRKpUHQFH���

������5HWRXU�VXU�OHV�UpVHDX[�GH�3HWUL�

'DQV� OH� PpWD�PRGqOH� GH� UpVHDX[� GH� 3HWUL� SUpVHQWp� SUpFpGHPPHQW�� QRXV� DYRQV� SX�
PHWWUH�HQ�pYLGHQFH�GHV�DVSHFWV�G\QDPLTXHV�HW�OHV�UHOLHU�DX[�DVSHFWV�VWDWLTXHV��1RXV�DYRQV�
HQ� SDUWLFXOLHU� LQWURGXLW� OH� FRQFHSW� GH� PRXYHPHQW� �0RYH��� FRUUHVSRQGDQW� j� OD� PLVH� j� IHX�
G¶XQH�WUDQVLWLRQ�SHUPHWWDQW�OD�FUpDWLRQ�G¶XQ�QRXYHDX�PDUTXDJH��7RXWHIRLV��QRXV�Q¶DYRQV�SDV�
VSpFLILp�OD�PDQLqUH�GRQW�VH�IDLW�OH�SDVVDJH�G¶XQ�PDUTXDJH�j�O¶DXWUH��2Q�SHXW�ELHQ�V�U�XWLOLVHU�
GHV�FRQWUDLQWHV�2&/�SRXU�FRQWU{OHU�VL�OH�PDUTXDJH�UpVXOWDW�G¶XQ�PRXYHPHQW�HVW�YDOLGH��0DLV�
OD� VpTXHQFH� G¶RSpUDWLRQV� j� HIIHFWXHU� Q¶HVW� SDV� SUpFLVpH�� &HWWH� VpTXHQFH� SRXUUDLW�
FRUUHVSRQGUH�j�OD�OLVWH�G¶RSpUDWLRQV�VXLYDQWHV���

• 6pOHFWLRQQHU�XQH�WUDQVLWLRQ�SDUPL�OHV�WUDQVLWLRQV�pOLJLEOHV�GX�PDUTXDJH�FRXUDQW��

• &UpHU� XQ� PRXYHPHQW� HW� OH� UHOLHU� j� OD� WUDQVLWLRQ� VpOHFWLRQQpH� DLQVL� TX¶DX�
PDUTXDJH�LQLWLDO��

• &UpHU�XQ�QRXYHDX�PDUTXDJH�HW�OXL�DMRXWHU�OHV�MHWRQV�GX�PDUTXDJH�FRXUDQW�VDXI�
XQ�j�FKDFXQH�GHV�SODFHV�SUpFpGDQW�OD�WUDQVLWLRQ�VpOHFWLRQQpH���

• &UpHU� XQ� MHWRQ� j� FKDFXQH� GHV� SODFHV� VXLYDQW� OD� WUDQVLWLRQ� VpOHFWLRQQpH� HW� OHV�
DMRXWHU�DX�QRXYHDX�PDUTXDJH��

• 5HOLHU�OH�QRXYHDX�PDUTXDJH�DX�PRXYHPHQW�HW�j�O¶H[pFXWLRQ�FRPPH�PDUTXDJH�
FRXUDQW��
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'DQV� OH� IRUPDOLVPH� V1HWV�� QRXV� DYRQV�XWLOLVp� OH�PpFDQLVPH�GHV� DFWLRQV� VpPDQWLTXHV�
SRXU�VSpFLILHU�FHV�RSpUDWLRQV��1RXV�DYRQV�GpILQL�GHV�DFWLRQV�VXU�TXHOTXHV�XQHV�GHV�HQWLWpV�
GH�OD�SDUWLH�G\QDPLTXH�GX�PpWD�PRGqOH��)LJXUH��������

• H[HFXWH���GpILQLW�OD�VpTXHQFH�G¶RSpUDWLRQV�JOREDOH��YRLU�)LJXUH������

• QHZ0RYH���FUpH�XQ�QRXYHDX�PRXYHPHQW�

• VHOHFW$7UDQVLWLRQ���VpOHFWLRQQH�XQH�WUDQVLWLRQ�SDUPL�OHV�WUDQVLWLRQV�pOLJLEOHV�

• ILUDEOH7UDQVLWLRQV��� UHQYRLH� OD� OLVWH� GHV� WUDQVLWLRQV�G¶XQ�PDUTXDJH� VXVFHSWLEOHV�
G¶rWUH�PLVHV�j�IHX�

• ILUH7UDQVLWLRQ���FUpH�XQ�QRXYHDX�PDUTXDJH�HQ�PHWWDQW�j�IHX�XQH�WUDQVLWLRQ�

Place
Transition

Token

1

+position

1

Petri Net

Move

1+fired 1

Marking

firableTransitions() : Vector
fireTransition(transition : Transition) : Marking

0..n

0..n

+token 0..n

+marking 0..n

1
+from

1

1
+to
1

Petri Net Execution

execute()
newMove() : Move
selectATransition(transitions : Vector) : Transition

1

+net

1

0..n

1

+move0..n

+execution

1

0..1+initial 0..1 0..1+current0..1

 
)LJXUH������/HV�DFWLRQV�VpPDQWLTXHV�GpILQLVVDQW�O
H[pFXWLRQ�G
XQ�UpVHDX�GH�3HWUL�

&HV�DFWLRQV�RQW�pWp�pFULWHV�HQ�-DYD��FDU�QRXV�XWLOLVLRQV�XQH�LPSOpPHQWDWLRQ�-DYD�GH�OD�
V0DFKLQH��/H�FRGH�GH�O¶DFWLRQ�H[HFXWH���HVW�OH�VXLYDQW���
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 // On récupère le marquage courant 
SemNode currentMarking = current.getNodeForLink("current"); 
 
// On récupère les transitions éligibles 
com.sun.java.util.collections.Vector firable =  

(com.sun.java.util.collections.Vector) 
((sNets.actions.Actionable)currentMarking).action("firableTransitions"); 

  
// On élit la transition à mettre à feu 
SemNode transitionToBeFired =  
 (SemNode) ((sNets.actions.Actionable)current).actionWith("selectATransition", 
       new Object[]{"transitions",firable}); 
 
// On crée un nouveau mouvement 
SemNode newMove = (SemNode)((sNets.actions.Actionable)current).action("newMove"); 
current.setLinkToNode("move",newMove); 
newMove.setLinkToNode("from", currentMarking); 
newMove.setLinkToNode("fired", transitionToBeFired); 
 
// On crée un nouveau marquage à partir du marquage courant 
SemNode newMarking =  
 (SemNode) ((sNets.actions.Actionable)currentMarking).actionWith("fireTransition", 
      new Object[]{"transition",transitionToBeFired}); 
newMove.setLinkToNode("to",newMarking); 
current.setLinkToNode("current",newMarking); 

 
)LJXUH������&RGH�GH�O¶DFWLRQ�VpPDQWLTXH�H[HFXWH�

/H�PpWD�PRGqOH�GHV�UpVHDX[�GH�3HWUL�TXH�QRXV�DYRQV�GpILQL�GHYLHQW�DLQVL�H[pFXWDEOH��
6L� RQ� LQYRTXH� OD�PpWKRGH� H[HFXWH��� VXU� XQH� LQVWDQFH� GH�3HWUL1HW([HFXWLRQ�� OH� JUDSKH� GH�
PDUTXDJH�FRXUDQW�HVW�UHPSODFp�SDU�XQ�QRXYHDX�JUDSKH�GH�PDUTXDJH��

������$FWLRQ�6HPDQWLFV�IRU�02)�

1RXV�SURSRVRQV�GRQF��DILQ�GH�SDOOLHU�OHV�PDQTXHV�GHV�PpWD�PRGqOHV�EDVpV�VXU�OH�02)��
G¶LQWpJUHU�GDQV� OH�02)�XQ�PpFDQLVPH�VLPLODLUH�DX[�DFWLRQV�VpPDQWLTXHV�V1HWV��&HV�DFWLRQV�
SHUPHWWHQW�GH�QDYLJXHU�GDQV� OH�PRGqOH�HW�GH� OH�PHWWUH�j� MRXU��F¶HVW�j�GLUH�GH�FUpHU�RX�GH�
VXSSULPHU�GHV�HQWLWpV�HW�GHV� OLHQV�HW�GH�PRGLILHU�GHV�DWWULEXWV��2Q�SHXW�DLQVL�VSpFLILHU�GHV�
WUDLWHPHQWV�UHODWLYHPHQW�FRPSOH[HV��/D�VROXWLRQ�SURSRVpH�GDQV�OHV�V1HWV�SUpVHQWH�WRXWHIRLV�
XQ� FHUWDLQ� QRPEUH� GH� OLPLWHV�� 7RXW� G¶DERUG�� HOOH� HVW� EDVpH� VXU� GHV� ODQJDJHV� GH�
SURJUDPPDWLRQ��(OOH�HVW�GRQF�GpSHQGDQWH�G¶XQH�SODWH�IRUPH�G¶H[pFXWLRQ��'H�SOXV�FH�ODQJDJH�
HVW� FRQWH[WXHO� j� O¶LPSOpPHQWDWLRQ� GH� OD� V0DFKLQH�� /D� SRUWDELOLWp� GHV� PpWD�PRGqOHV� V¶HQ�
WURXYH� DLQVL� FRQVLGpUDEOHPHQW� UpGXLWH�� 3RXU� SDOOLHU� FHV� ODFXQHV�� LO� HVW� GRQF� QpFHVVDLUH� GH�
GpILQLU�XQ�IRUPDOLVPH�QHXWUH�G¶XQ�QLYHDX�G¶DEVWUDFWLRQ�SOXV�pOHYp���

/HV� REMHFWLIV� G¶$6B3/� VRQW� DVVH]� VLPLODLUHV� DX[� Q{WUHV�� ,O� V¶DJLW� GH� VSpFLILHU� OD�
VpPDQWLTXH� GHV� ODQJDJHV� GH� SURJUDPPDWLRQ� SDU� OH� ELDLV� G¶DFWLRQV�� ,O� SRXUUDLW� GRQF� rWUH�
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LQWpUHVVDQW� GH� O¶XWLOLVHU� GDQV� OH� FDGUH� GHV� ODQJDJHV� GH� PRGpOLVDWLRQ�� 7RXWHIRLV�� QRXV�
FRQVLGpURQV�TX¶LO�SUpVHQWH�XQ�FHUWDLQ�QRPEUH�G¶LQFRQYpQLHQWV��7RXW�G¶DERUG��F¶HVW�XQ�ODQJDJH�
SURFpGXUDO�� DORUV� TXH� OHV� PpWD�PRGqOHV� VRQW� EDVpV� VXU� XQ� SDUDGLJPH� REMHW�� (QVXLWH�� HW�
VXUWRXW�� F¶HVW�XQH�QRWDWLRQ�EDVpH� VXU�XQH�JDPPDLUH��/¶XWLOLVDWLRQ�G¶$6B3/� LQWURGXLUDLW�GRQF�
XQ� QRXYHDX� IRUPDOLVPH� DX� QLYHDX� GX� 02)�� FH� TXL� UHQGUDLW� HQFRUH� SOXV� FRPSOH[H� OH�
GpYHORSSHPHQW�GH�PpWD�PRGqOHV��'H�SOXV�� FHOD� LPSOLTXH�GHV�PpFDQLVPHV�FRPSOH[HV�SRXU�
FRQWU{OHU�OD�YDOLGLWp�GHV�DFWLRQV�DYHF�OH�PpWD�PRGqOH���

8QH�DXWUH�SURSRVLWLRQ�TXH�QRXV� DYRQV�pWXGLpH�HVW�$6B80/��ELHQ�TX¶HOOH�QH� VH�SODFH�
SDV� DX� PrPH� QLYHDX� TXH� OHV� DFWLRQV� VpPDQWLTXHV� V1HWV�� (Q� HIIHW�� $6B80/� IRXUQLW� XQ�
IRUPDOLVPH�SRXU�OD�GpILQLWLRQ�G¶DFWLRQV�VXU�OHV�PRGqOHV�80/��HW�QRQ�VXU�OHV�FRQFHSWV�G¶80/��
2Q� SHXW� SUHQGUH� SRXU� H[HPSOH� OHV� PDFKLQHV� G¶pWDWV� 80/�� $� WRXW� pWDW� �6WDWH�� G¶XQ�
GLDJUDPPH� G¶pWDWV� 80/�� RQ� SHXW� UHOLHU� XQH� DFWLRQ� j� UpDOLVHU� ORUV� GH� O¶HQWUpH� GDQV� O¶pWDW�
�GR(QWU\��� $6B80/�SHUPHW�GH� VSpFLILHU� OH� FRQWHQX�GH� FHWWH� DFWLRQ�� 3DU� FRQWUH�� OH� IDLW� TXH�
FHWWH�DFWLRQ�GRLYH�rWUH�ODQFpH�GqV�TXH�O¶pWDW�GHYLHQW�DFWLI�Q¶HVW�SDV�IRUPHOOHPHQW�VSpFLILp��8Q�
GHV�LQWpUrWV�G¶$6B80/�WLHQW�DX�IDLW�TX¶LO�HVW�GpILQL�GDQV�OH�PrPH�IRUPDOLVPH�TX¶80/��FH�TXL�
IDFLOLWH�VRQ�LQWpJUDWLRQ��

8QH�VROXWLRQ�FRQVLVWH�GRQF�j�UHSUHQGUH�$FWLRQ�6HPDQWLFV�IRU�80/�HW�j�OH�UHPRQWHU�DX�
QLYHDX�GX�02)��&¶HVW�FH�TXL�D�GpMj�pWp�IDLW�SRXU�2&/��TXL�pWDLW�j�O¶RULJLQH�GpGLp�j�80/��HW�TXL�
D� pWp� HQVXLWH� LQWURGXLW� GDQV� OH� 02)�� 2Q� GLVSRVHUDLW� DORUV� GH� PpFDQLVPHV� SHUPHWWDQW� GH�
VSpFLILHU� GHV� DFWLRQV� VXU� FKDFXQH� GHV� HQWLWpV� G¶XQ� PpWD�PRGqOH�� HW� DLQVL� GH� OH� UHQGUH�
RSpUDWLRQQHO��(WDQW�GRQQp�TXH� OH�02)�HVW�WUqV�SURFKH�GX�QR\DX�G¶80/��FHW�HQULFKLVVHPHQW�
QH� SRVH� SDV� GH� SUREOqPH� PDMHXU�� DLQVL� TXH� OH� PRQWUH� OD� )LJXUH� ����� (Q� HIIHW�� OH� 02)�
LQWURGXLW� GpMj� OH� FRQFHSW� G¶2SHUDWLRQ�� TXL� GpILQLW� XQ� FRPSRUWHPHQW� SRXYDQW� rWUH� LQYRTXp��
1RXV� DYRQV� GRQF� LQWpJUp� DX� 02)� OHV� FRQFHSWV� GH� EDVH� G¶$6B80/�� &HV� H[WHQVLRQV� VRQW�
UHSUpVHQWpHV�HQ�JULVp��1RXV�DYRQV�RPLV�O¶HQVHPEOH�GHV�HQWLWpV�TXL�VSpFLDOLVHQW�O¶HQWLWp�$FWLRQ�
DILQ�GH�QH�SDV�VXUFKDUJHU� OH�VFKpPD��2Q�YRLW�GRQF�TXH� OHV�DMRXWV�DX�QLYHDX�GX�02)�VRQW�
UHODWLYHPHQW�PLQLPHV�� &H� TXH� QRXV� DYRQV� GpILQL� SRXUUDLW� V¶DSSHOHU�©�$FWLRQ� 6HPDQWLFV� IRU�
02)�ª��
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)LJXUH������,QWpJUDWLRQ�GHV�DFWLRQV�GDQV�OH�02)��OHV�H[WHQVLRQV�VRQW�HQ�JULVp��

������([HPSOH�

1RXV�DYRQV�YX�SUpFpGHPPHQW�FRPPHQW� O¶DFWLRQ�H[HFXWH�SRXYDLW�rWUH�FRGpH�GDQV�XQ�
HQYLURQQHPHQW�V1HWV�-DYD��$�O¶DLGH�G¶XQ�PpFDQLVPH�WHO�TXH�$FWLRQ�6HPDQWLFV�IRU�02)��QRXV�
SRXYRQV� OD� UHSUpVHQWHU�GDQV�XQ�HQYLURQQHPHQW�02)��/D�)LJXUH�����PRQWUH�XQH�SDUWLH�GH�
VRQ� LPSOpPHQWDWLRQ�� 2Q� FRPPHQFH� SDU� UpFXSpUHU� O¶REMHW� FRXUDQW�� F¶HVW�j�GLUH� O¶LQVWDQFH�
G¶([HFXWLRQ�HQ�FRXUV��&HOD�VH�IDLW�JUkFH�j�XQH�LQVWDQFH�GH�O¶DFWLRQ�5HDG6HOI$FWLRQ��$�SDUWLU�GH�
FHW�REMHW�FRXUDQW��RQ�SHXW�DORUV�UpFXSpUHU�OH�PDUTXDJH�FRXUDQW��HQ�SDVVDQW�HQ�SDUDPqWUH�OD�
ILQ� G¶DVVRFLDWLRQ� FXUUHQW� j� XQH� LQVWDQFH� GH� O¶DFWLRQ� 5HDG/LQN(QG2EMHFW$FWLRQ�� 2Q� SHXW�
HQVXLWH� LQYRTXHU� O¶RSpUDWLRQ� ILUDEOH7UDQVLWLRQV� VXU� FH� PDUTXDJH� SDU� O¶LQWHUPpGLDLUH� G¶XQH�
LQVWDQFH�GH�O¶DFWLRQ�&DOO2SHUDWLRQ$FWLRQ��/H�UpVXOWDW�UHQYR\p�SDU�FHWWH�DFWLRQ�HVW�DORUV�XWLOLVp�
SDU�XQH�DXWUH� LQVWDQFH�GH� O¶DFWLRQ�&DOO2SHUDWLRQ$FWLRQ��,O�YD�VHUYLU�G¶DUJXPHQW�j�O¶RSpUDWLRQ�
VHOHFW$7UDQVLWLRQ� DSSOLTXpH� VXU� O¶REMHW� FRXUDQW�TXL� VpOHFWLRQQH� OD� WUDQVLWLRQ�j�PHWWUH�j� IHX��
7RXWHV� FHV�DFWLRQV� VRQW�SUpVHQWHV�GDQV� OD�)LJXUH������1RXV�DYRQV� UDMRXWp�GHV�QRWHV�SRXU�
UpSHUFXWHU� OHV� FRPPHQWDLUHV� HW� OHV� QRPV� GHV� YDULDEOHV� GH� O¶LPSOpPHQWDWLRQ� V1HWV�� /HV�
DFWLRQV� VXLYDQWHV�� TXL� SHUPHWWHQW� GH� FUpHU� GHV� QRXYHDX[� OLHQV� HW� GHV� QRXYHDX[� REMHWV�
SHXYHQW�pJDOHPHQW�rWUH�PRGpOLVpHV��
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)LJXUH������0RGqOH�SDUWLHO�GH�O¶RSpUDWLRQ�H[HFXWH�

'DQV� OH� FKDSLWUH� SUpFpGHQW�� QRXV� DYRQV� LGHQWLILp� GH� IDoRQ� LQIRUPHOOH� XQH� SDUWLH�
VWDWLTXH� HW� XQH�SDUWLH� G\QDPLTXH�GDQV� OHV�PpWD�PRGqOHV� GH�SURFHVVXV�� /HV� LQVWDQFHV�GHV�
FRQFHSWV�GH�OD�SDUWLH�G\QDPLTXH�pYROXHQW�DX�FRXUV�GX�WHPSV��FH�TXL�Q¶HVW�SDV�OH�FDV�GH�FHX[�
GH� OD� SDUWLH� VWDWLTXH�� /D� VSpFLILFDWLRQ� GHV� UqJOHV� G¶pYROXWLRQ� SHUPHW� GH� PDUTXHU� SOXV�
SUpFLVpPHQW� FHWWH� GLVWLQFWLRQ�� (Q� HIIHW�� RQ� SHXW� IDFLOHPHQW� GpILQLU� OHV� W\SHV� GHV� LQVWDQFHV�
FUppV� DLQVL� TXH� FHX[� GRQW� OHV� LQVWDQFHV� YRLHQW� OHXUV� OLHQV� HW� OHXUV� DWWULEXWV� rWUH�PRGLILpV��
7RXWHV�FHV�DFWLRQV�pWDQW�H[SOLFLWHPHQW�UHSUpVHQWpHV�HW�LQWpJUpHV�DYHF�OHV�REMHWV�GX�PRGqOH�
�FODVVHV�� DWWULEXWV�� ILQ� G¶DVVRFLDWLRQV�� RSpUDWLRQV�� HWF���� RQ� SHXW� DLQVL� GpWHUPLQHU� GH� IDoRQ�
DXWRPDWLTXH�VL�WHO�FRQFHSW�DSSDUWLHQW�j�OD�SDUWLH�VWDWLTXH�RX�G\QDPLTXH��

������&RQFOXVLRQ�
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,O�HVW�FRPPXQpPHQW�FRQVLGpUp�TXH�OHV�PpWD�PRGqOHV�SHXYHQW�rWUH�GpFRXSpV�HQ�WURLV�
JUDQGHV�SDUWLHV�>�@���

• /D� SDUWLH� WHUPLQRORJLTXH��� O¶HQVHPEOH� GHV� FRQFHSWV�PDQLSXOpV� HW� OHV� UHODWLRQV�
TXL�SHXYHQW�rWUH�pWDEOLHV�HQWUH�HX[�

• /D�SDUWLH�DVVHUWLRQQHOOH���GHV�FRQWUDLQWHV�VXSSOpPHQWDLUHV�

• /D�SDUWLH�SUDJPDWLTXH���XQ�IRXUUH�WRXW�TXL�UHJURXSH�O¶HQVHPEOH�GHV�DVSHFWV�TXH�
O¶RQ�Q¶D�SX�IRUPDOLVHU�HW�LQWpJUHU�GDQV�OHV�GHX[�SUHPLqUHV�SDUWLHV�

&¶HVW�GDQV�FHWWH�GHUQLqUH�SDUWLH�TXH�VH�VLWXH�OD�VpPDQWLTXH��1RWUH�SURSRVLWLRQ��$FWLRQ�
6HPDQWLFV� IRU� 02)�� FRQWULEXHUDLW� GRQF� j� UDWLRQDOLVHU� XQ� DVSHFW� GH� FHWWH� GHUQLqUH� SDUWLH��
'RWHU�OH�02)�G¶XQ�WHO�PpFDQLVPH�RXYUH�GH�QRPEUHXVHV�SHUVSHFWLYHV��7RXW�G¶DERUG��OD�IDoRQ�
GRQW�XQ�PRGqOH�V¶H[pFXWH�SHXW�rWUH�SUpFLVpPHQW�VSpFLILpH��/HV�FRPSRUWHPHQWV�GHV�HQWLWpV�
SHXYHQW� rWUH� SUpFLVpPHQW� GpILQLV�� FRPPXQLTXpV� HW� YDOLGpV�� &HOD� pYLWH� GHV� LQWHUSUpWDWLRQV�
GLYHUJHQWHV��/HV�PRGqOHV�EDVpV�VXU�Q¶LPSRUWH�TXHO�PpWD�PRGqOH�SHXYHQW�DORUV�rWUH�VLPXOpV��
FH� TXL� SHUPHW� XQH� YDOLGDWLRQ� UDSLGH�� 'H� SOXV�� OHV� PpWD�PRGqOHV� VWDQGDUGV� SHXYHQW� rWUH�
pWHQGXV�� QRQ� VHXOHPHQW� DX� QLYHDX� GHV� SDUWLHV� WHUPLQRORJLTXHV� HW� DVVHUWLRQQHOOHV�� PDLV�
pJDOHPHQW�DX�QLYHDX�GH�OD�VpPDQWLTXH�G¶H[pFXWLRQ��

'HV�WUDYDX[�VRQW�DFWXHOOHPHQW�HQ�FRXUV�SRXU�OD�GpILQLWLRQ�G¶XQH�PDFKLQH�YLUWXHOOH�80/�
VH� EDVDQW� VXU� OHV� DFWLRQV� VpPDQWLTXHV� �>��@�� >��@��� &HV� PDFKLQHV� YLUWXHOOHV� SHUPHWWURQW�
G¶H[pFXWHU�GHV�PRGqOHV�80/�FRQWHQDQW�GHV�DFWLRQV��SHUPHWWDQW�XQH�YpULILFDWLRQ�UDSLGH�GHV�
PRGqOHV� GH� FRQFHSWLRQ�� (OHYHU� $6B80/� DX� QLYHDX� GX� 02)� SHUPHWWUDLW� GH� GpILQLU� GHV�
PDFKLQHV� YLUWXHOOHV� QRQ� VHXOHPHQW� SRXU�80/��PDLV� SRXU� Q¶LPSRUWH�TXHO�PpWD�PRGqOH�� 3DU�
H[HPSOH��&:0�GpILQLW�WRXW�XQ�HQVHPEOH�GH�FRQFHSWV�SRXU�OD�WUDQVIRUPDWLRQ�GH�PRGqOH��8QH�
WUDQVIRUPDWLRQ�HVW�UpDOLVpH�SDU�XQ�HQVHPEOH�G¶pWDSHV��7UDQVIRUPDWLRQ6WHS��TXL�V¶HQFKDvQHQW��
/¶H[pFXWLRQ� RX� OD� VLPXODWLRQ� G¶XQH� WUDQVIRUPDWLRQ� &:0� QpFHVVLWH� GRQF� OH� GpYHORSSHPHQW�
G¶XQH�PDFKLQH�YLUWXHOOH�GpGLpH��8QH�PDFKLQH�YLUWXHOOH�EDVpH�VXU�OH�02)�SRXUUDLW�pYLWHU�XQ�WHO�
GpYHORSSHPHQW��j�FRQGLWLRQ�TXH�OD�FLQpPDWLTXH�G¶XQH�WUDQVIRUPDWLRQ�DLW�pWp�VSpFLILpH�GDQV�OH�
PpWD�PRGqOH�&:0��DLQVL�TXH�OH�SHUPHWWHQW�OHV�DFWLRQV�VpPDQWLTXHV��
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&RQFOXVLRQ�

'DQV�FHWWH�GHUQLqUH�SDUWLH��QRXV�DYRQV�SUpVHQWp�XQ�FHUWDLQ�QRPEUH�GH�UpIOH[LRQV�VXU�
O¶DSSOLFDELOLWp�GHV�WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ�j�OD�GpILQLWLRQ�GH�SURFHVVXV��1RXV�DYRQV�
FRPPHQFp�SDU� WUDLWHU�GH� O¶H[LVWHQFH�G¶XQ�HQVHPEOH�GH�FRQFHSWV�FRPPXQV�DX[�IRUPDOLVPHV�
GH�GHVFULSWLRQ�GH�SURFHVVXV�TXH�QRXV�DYRQV�pWXGLpV��$SUqV�OHV�DYRLU�FRPSDUpV��QRXV�DYRQV�
SURSRVp� QRWUH� YLVLRQ� GH� FH� QR\DX� EDVp� VXU� OHV� FRQFHSWV� VXLYDQWV��� SURFHVVXV�� DFWLYLWp��
VWUXFWXUH�GH�FRQWU{OH��WUDQVLWLRQ�HW�FRQWUDLQWH��HW�REMHW��

/H�SRLQW�VXLYDQW�D�FRQFHUQp�OH�FRXSODJH�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�DYHF�G¶DXWUHV�
W\SHV� GH� PpWD�PRGqOHV�� 1RXV� DYRQV� LGHQWLILp� GHX[� UHODWLRQV��� O¶LQWpJUDWLRQ� HW� OD�
FRUUHVSRQGDQFH�VWUXFWXUHOOH��/¶LQWpJUDWLRQ�FRQVLVWH�j�pWDEOLU�GHV�DVVRFLDWLRQV�HQWUH�FRQFHSWV�
GpILQLV� GDQV�GHV�PpWD�PRGqOHV� GLIIpUHQWV�� (Q� HIIHW�� OH� FRQFHSW� G¶REMHW� WHO� TX¶LO� HVW� VSpFLILp�
GDQV�OHV�PpWD�PRGqOHV�GH�SURFHVVXV�HVW�VRXYHQW�GHV�SOXV�VRPPDLUH��FH�TXL�SHXW�SUpVHQWHU�
GHV�OLPLWHV�j�VRQ�XWLOLVDWLRQ��$ILQ�GH�SDOOLHU�FHV�ODFXQHV�VDQV�FRPSOLTXHU�OH�PpWD�PRGqOH�GH�
SURFHVVXV��XQH�VROXWLRQ�FRQVLVWH�j�PHWWUH�HQ�UHODWLRQ�FH�GHUQLHU�DYHF�XQ�DXWUH�PpWD�PRGqOH�
SOXV� DGDSWp�� 1RXV� DYRQV� YX� TXH� FHWWH� PLVH� HQ� UHODWLRQ� SRXYDLW� rWUH� IDLWH� j� O¶DLGH� GHV�
PpFDQLVPHV� G¶H[WHQVLRQ�� /D� VHFRQGH� UHODWLRQ� UHSUHQG� OH� FRQVWDW� IDLW� SDU� SOXVLHXUV� DXWHXUV�
G¶XQH� FRUUHVSRQGDQFH� GDQV� OHV� IRUPHV� GX� SURFHVVXV� HW� GX� SURGXLW�� &HOD� D� GRQQp� OLHX� j�
TXHOTXHV� SDWWHUQV� H[SULPpV� GH� IDoRQ� LQIRUPHOOH�� 1RXV� DYRQV� YX� TXH� GHV� PpFDQLVPHV� GH�
WUDQVIRUPDWLRQ�GH�PRGqOHV�SHUPHWWDLHQW�GH�OHV�SUpFLVHU��

1RXV� DYRQV� HQVXLWH� WUDLWp� GH� OD� GpILQLWLRQ� GHV� DVSHFWV� VWDWLTXHV� HW� G\QDPLTXHV� GHV�
SURFHVVXV�� $� WUDYHUV� QRV� H[SpULPHQWDWLRQV�� QRXV� DYRQV� SX� PRQWUHU� FRPPHQW� FHX[�FL�
SRXYDLHQW�rWUH�SULV�HQ�FRPSWH�HW�LQWpJUpV��1RXV�DYRQV�DLQVL�SX�pWDEOLU�GHV�UHODWLRQV�HQWUH�OHV�
FRQFHSWV�GpGLpV�j� OD�GpILQLWLRQ�GX�SURFHVVXV�HW�FHX[�TXL� UHSUpVHQWHQW�XQH�H[pFXWLRQ�GH�FH�
SURFHVVXV�� 1RXV� DYRQV� pJDOHPHQW� SX� VSpFLILHU� GHV� FRQWUDLQWHV� VXU� OHV� HQWLWpV� GH� OD� SDUWLH�
G\QDPLTXH�HQ� IRQFWLRQ�GH� FHOOHV� GH� OD� SDUWLH� VWDWLTXH��1RXV�SURSRVRQV�GRQF� LFL� XQH�DXWUH�
YLVLRQ� TXH� FHOOH� YpKLFXOpH� SDU� O¶DUFKLWHFWXUH� j� TXDWUH� QLYHDX[� WUDGLWLRQQHOOH�� SXLVTXH�
O¶H[pFXWLRQ� G¶XQ� SURFHVVXV� GHYLHQW� XQH� PpWD�HQWLWp� H[SOLFLWH� HW� Q¶HVW� SOXV� XQLILpH� DYHF� OD�
UHODWLRQ�G¶LQVWDQFLDWLRQ��

(QILQ�� GDQV� OH� GHUQLHU� SRLQW�� QRXV� QRXV� VRPPHV� LQWpUHVVpV� j� OD� VSpFLILFDWLRQ� GX�
FRPSRUWHPHQW� GHV� SURFHVVXV�� 1RXV� DYRQV� YX� TXH� OH� 02)� Q¶DSSRUWH� DFWXHOOHPHQW� SDV� GH�
VROXWLRQ��$ILQ�GH�SDOOLHU�FHWWH�ODFXQH��QRXV�DYRQV�pWXGLp�O¶XWLOLVDWLRQ�G¶XQ�PpFDQLVPH�EDVp�VXU�
OHV� DFWLRQV��&H�PpFDQLVPH�D�GpMj�pWp� LQWURGXLW�GDQV� OH� IRUPDOLVPH�V1HWV��PDLV� LO� SUpVHQWH�
TXHOTXHV� OLPLWHV�� 1RWUH� SURSRVLWLRQ� FRQVLVWH� GRQF� j� LQWpJUHU� $FWLRQ� 6HPDQWLFV� IRU� 80/� DX�
QLYHDX�GX�02)��1RXV�DYRQV�PRQWUp�OD�IDLVDELOLWp�G¶XQH�WHOOH�H[WHQVLRQ�GX�02)��
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����&RQFOXVLRQ�JpQpUDOH�

������&RQWULEXWLRQV�

1RWUH� WUDYDLO� GH� WKqVH� D� WHQGX� j� GpPRQWUHU� OD� SHUWLQHQFH� GHV� WHFKQLTXHV� GH�PpWD�
PRGpOLVDWLRQ� GDQV� OH� GRPDLQH� GHV� SURFHVVXV�� &HOD� D� SX� rWUH� WRXW� SDUWLFXOLqUHPHQW�PLV� HQ�
pYLGHQFH�SDU�QRV�UpDOLVDWLRQV�LQGXVWULHOOHV��1RWUH�FRQWULEXWLRQ�VFLHQWLILTXH�D�HQVXLWH�FRQVLVWp�
j� H[SOLFLWHU� XQ� FHUWDLQ� QRPEUH� GH� SUREOqPHV� HW� j� SURSRVHU� GHV� VROXWLRQV� FRQFHSWXHOOHV��
&HOOHV�FL�Q
RQW�SX�rWUH�WRWDOHPHQW�DERXWLHV�GDQV�OH�FDGUH�GH�FHWWH�WKqVH��(OOHV�FRQVWLWXHQW�j�
QRV�\HX[�GHV�SLVWHV�GH�UHFKHUFKH�LQWpUHVVDQWHV�HW�SURPHWWHXVHV��

��������5HSUpVHQWDWLRQ�GH�SURFHVVXV�

'DQV� FHWWH� WKqVH�� QRXV� DYRQV� PRQWUp� O¶DSSOLFDELOLWp� GHV� WHFKQLTXHV� GH� PpWD�
PRGpOLVDWLRQ� j� OD� UHSUpVHQWDWLRQ� GH� SURFHVVXV�� 1RXV� DYRQV� SX� DLQVL� H[SULPHU� GLIIpUHQWV�
IRUPDOLVPHV� EDVpV� VXU� .,)�� ;0/� RX� G¶DXWUHV� ODQJDJHV� VRXV� OD� IRUPH� GH� PpWD�PRGqOHV��
&RPSDUp� j� FHV� ODQJDJHV�� O¶XWLOLVDWLRQ� G¶XQH� QRWDWLRQ� JUDSKLTXH� IDFLOLWH� JUDQGHPHQW� OHXU�
OLVLELOLWp�HW�OHXU�FRPSUpKHQVLELOLWp��(Q�H[SULPDQW�O¶HQVHPEOH�GH�FHV�IRUPDOLVPHV�VRXV�OD�IRUPH�
GH� PpWD�PRGqOHV� EDVpV� VXU� OH� 02)�� QRXV� DYRQV� SX� SOXV� IDFLOHPHQW� IDLUH� pPHUJHU� GHV�
VWUXFWXUHV� VLPLODLUHV�� &¶HVW� FH� TXH� QRXV� QRXV� VRPPHV� DWWDFKpV� j� IDLUH�� HQ� DOLJQDQW� FHV�
GLIIpUHQWV� IRUPDOLVPHV� HW� HQ� SURSRVDQW� QRWUH� YLVLRQ� GHV� FRQFHSWV� FRQVWLWXDQW� OH� F°XU� GHV�
PpWD�PRGqOHV�GH�SURFHVVXV��

��������&RXSODJH�SURGXLW�SURFHVVXV�

'HV� FRXSODJHV� IRUWV� RQW� VRXYHQW�pWp� VRXSoRQQpV�HQWUH� OHV�HVSDFHV�GH�SURGXLW�HW� OHV�
HVSDFHV� GH� SURFHVVXV�� $� SDUWLU� GH� GLIIpUHQWHV� VRXUFHV�� DLQVL� TXH� GH� QRWUH� H[SpULHQFH�
SHUVRQQHOOH��QRXV�DYRQV�SX�PHWWUH�HQ�pYLGHQFH�GHX[�W\SHV�GH�UHODWLRQV��� O¶LQWpJUDWLRQ�HW� OD�
FRUUHVSRQGDQFH�VWUXFWXUHOOH��1RXV�DYRQV�PRQWUp�TX¶HOOHV�SHXYHQW�rWUH�H[SOLFLWpHV�j�O¶DLGH�GHV�
WHFKQLTXHV�GH�PpWD�PRGpOLVDWLRQ��/¶LQWpJUDWLRQ�SHXW�rWUH�VLPSOHPHQW�GpILQLH�SDU�XQH�PLVH�HQ�
UHODWLRQ� GH� PpWD�PRGqOHV�� /D� FRUUHVSRQGDQFH� VWUXFWXUHOOH� QpFHVVLWH� GHV� PpFDQLVPHV� SOXV�
FRPSOH[HV� GH� WUDQVIRUPDWLRQ� GH� PRGqOHV� HW� GH� WUDoDELOLWp�� /HV� GLIIpUHQWHV� DVSHFWV� G¶XQH�
HQWUHSULVH�SHXYHQW�rWUH�UHSUpVHQWpH�SDU�GHV�PpWD�PRGqOHV�GLIIpUHQWV�PDLV�LQWHUGpSHQGDQWV���
F¶HVW� OD�GLPHQVLRQ�KRUL]RQWDOH�GH� O¶DUFKLWHFWXUH�GHV�PRGqOHV�G¶XQH�HQWUHSULVH�SURSRVpH�SDU�
'¶6RX]D� >��@�� 1RV� WUDYDX[� FRQVWLWXHQW� GRQF� XQ� SUHPLHU� HIIRUW� G¶RUJDQLVDWLRQ� GH� FHWWH�
GLPHQVLRQ�KRUL]RQWDOH��
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��������([pFXWDELOLWp�GHV�PRGqOHV�GH�SURFHVVXV�

/D� SOXSDUW� GHV� IRUPDOLVPHV� GH� GpILQLWLRQ� GH� SURFHVVXV� QH� IRXUQLVVHQW� SDV� GH�
PpFDQLVPHV� SHUPHWWDQW� GH� UHSUpVHQWHU� OD� PDQLqUH� GRQW� LOV� V¶H[pFXWHQW�� /¶H[pFXWLRQ� GH�
SURFHVVXV�HVW�SDUIRLV�FRQVLGpUpH�FRPPH�XQ�pQLqPH�DYDWDU�GH�OD�UHODWLRQ�G¶LQVWDQFLDWLRQ��(OOH�
SHXW� pJDOHPHQW� rWUH� GpILQLH� VpSDUpPHQW� GHV� FRQFHSWV� GH� GpILQLWLRQ�� 1RXV� DYRQV� GRQF�
SURSRVp� VD� GpILQLWLRQ� H[SOLFLWH� j� O¶DLGH� GHV� WHFKQLTXHV� GH� PpWD�PRGpOLVDWLRQ�� 1RXV� DYRQV�
LGHQWLILp�GHX[�SDUWLHV�GLVWLQFWHV�DX�VHLQ�GHV�PpWD�PRGqOHV�GH�SURFHVVXV�� OD�SDUWLH�VWDWLTXH��
TXL� UHJURXSH� OHV� FRQFHSWV� SHUPHWWDQW� GH� VSpFLILHU� OHV� UqJOHV� G¶H[pFXWLRQ� �GpFRXSDJH� HW�
RUGRQQDQFHPHQW�GHV�DFWLYLWpV��SURILO�GHV�DFWHXUV��HWF���HW�OD�SDUWLH�G\QDPLTXH��TXL�LQWURGXLW�
OHV� FRQFHSWV� UHSUpVHQWDQW� XQH� H[pFXWLRQ� SDUWLFXOLqUH� G¶XQ� SURFHVVXV�� $� WUDYHUV� QRV�
H[SpULPHQWDWLRQV� QRXV� DYRQV� pWDEOL� GHV� UHODWLRQV� HQWUH� FHV� GHX[� SDUWLHV�� 1RXV� DYRQV�
pJDOHPHQW� SURSRVp� OD� GpILQLWLRQ� G¶XQ� IRUPDOLVPH� G¶DFWLRQ� DILQ� GH� VSpFLILHU� SUpFLVpPHQW� OHV�
pYROXWLRQV�GHV�PRGqOHV�G¶H[pFXWLRQ�GH�SURFHVVXV��

��������0RGpOLVDWLRQ�GH�SURFHVVXV�ORJLFLHOV�

$ILQ� GH� SHUPHWWUH� OD� FROOHFWH� HW� O¶RUJDQLVDWLRQ� GHV� VDYRLU�IDLUH� GHV� H[SHUWV�PpWLHU� GH�
6RGLIUDQFH�� QRXV� DYRQV� SURSRVp� 300�� XQ� PpWD�PRGqOH� GpGLp� j� OD� UHSUpVHQWDWLRQ� GHV�
SURFHVVXV�GH�GpYHORSSHPHQW�ORJLFLHOV�TXH�VRQW�OD�PDLQWHQDQFH�HW�OD�PLJUDWLRQ��1RXV�DYRQV�
GpPRQWUp� VD� SHUWLQHQFH� j� WUDYHUV� OD� PRGpOLVDWLRQ� G¶XQ� SURFHVVXV� FRPSOHW� GH� WLHUFH�
PDLQWHQDQFH� DSSOLFDWLYH�� &H�PpWD�PRGqOH� D� pJDOHPHQW� pWp� DSSOLTXp� SRXU� UHSUpVHQWHU� GHV�
SURFHVVXV� EDQFDLUHV� DLQVL� TXH� GHV� SURFHVVXV� GH� GpYHORSSHPHQW� ORJLFLHOV�� 1RXV� DYRQV�
G¶DLOOHXUV� SUpVHQWp� GDQV� FH� GRFXPHQW� XQH� YHUVLRQ� GX�583� EDVpH� VXU� 300��&HWWH� GHUQLqUH�
DSSOLFDWLRQ�Q¶HVW� SDV� VXUSUHQDQWH� DX� YX�GHV�QRPEUHX[�SRLQWV� FRPPXQV� LGHQWLILDEOHV�HQWUH�
300� HW� 63(0��� KLpUDUFKLH� DVVH]� VLPLODLUH� GHV� DFWLYLWpV�� PRGXODULWp� SDU� SDTXHWDJHV� HW�
SURFHVVXV��GpILQLWLRQ�GHV�FRQFHSWV�GH�U{OHV��G¶LQIRUPDWLRQV�HW�GH�GRFXPHQWV��HWF��

��������,QJpQLHULH�GX�SURFHVVXV�

'DQV�XQ�DUWLFOH�VXU� OH�JpQLH� ORJLFLHO��/HRQ�2VWHUZHLO�>��@�DIILUPH�TXH� OH�SURFHVVXV�GH�
GpYHORSSHPHQW� ORJLFLHO� HVW� pJDOHPHQW� GX� ORJLFLHO� �©�6RIWZDUH� SURFHVV� LV� VRIWZDUH�� WRR�ª���
'DQV� XQH� GHUQLqUH� YHUVLRQ� >��@�� LO� SUpFLVH� TXH� OD� PLVH� DX� SRLQW� GX� SURFHVVXV� GH�
GpYHORSSHPHQW�HW�OH�VXSSRUW�GH�VRQ�H[pFXWLRQ�GRLYHQW�EpQpILFLHU�GHV�WHFKQLTXHV�TXL�RQW�pWp�
GpYHORSSpHV�SRXU�OD�SURGXFWLRQ�GH�ORJLFLHO��1RWUH�WUDYDLO�FRUURERUH�GRQF�FHWWH�DIILUPDWLRQ�HQ�
FH�TXL�FRQFHUQH�OH�SURFHVVXV�GH�70$��HQ�O¶DGDSWDQW�DX�QRXYHDX�FRQWH[WH�GpILQL�SDU�OH�0'$���
VpSDUDWLRQ�GHV�DVSHFWV�SXUHPHQW�PpWLHU�GHV�VSpFLILFLWpV�GXHV�j� OD�SODWH�IRUPH�G¶H[pFXWLRQ��
WUDQVIRUPDWLRQ�GH�PRGqOHV�HW�JpQpUDWLRQ�GH�FRGH��'HV�SURWRW\SHV�RQW�pJDOHPHQW�pWp�UpDOLVpV�
SRXU�GHV�SURFHVVXV�GH�PLJUDWLRQ�HW�GH�GpYHORSSHPHQW�ORJLFLHO��DLQVL�TXH�VXU�GHV�SURFHVVXV�
EDQFDLUHV��

1RXV� DYRQV� DSSOLTXp� FHV� QRXYHOOHV� WHFKQLTXHV� DILQ� GH� GpILQLU� XQH� LQJpQLHULH� GH�
SURFHVVXV� GLULJpH� SDU� OHV� PRGqOHV�� &HV� H[SpULPHQWDWLRQV� RQW� pWp� IDLWHV� j� WUDYHUV� QRV�
GLIIpUHQWHV� UpDOLVDWLRQV� LQGXVWULHOOHV�� 1RXV� DYRQV� GpYHORSSp� XQ� FHUWDLQ� QRPEUH� GH� VHUYLFHV�
SHUPHWWDQW�G¶H[SORLWHU� OHV�PRGqOHV�EDVpV�VXU�300��$�SDUWLU�GH�PRGqOHV�GH�SURFHVVXV�QRXV�
DYRQV� SX� JpQpUHU� GH� OD� GRFXPHQWDWLRQ� RX� DOLPHQWHU� XQ�RXWLO� GH�SODQLILFDWLRQ��1RXV� DYRQV�
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pJDOHPHQW�SX�UHQGUH�FHV�PRGqOHV�RSpUDWLRQQHOV�SDU�OD�JpQpUDWLRQ�GH�FRGH�H[pFXWDEOH�SDU�XQ�
PRWHXU�GH�ZRUNIORZ��&HWWH�DSSURFKH�D�pWp�YDOLGpH�VXU�WURLV�PRWHXUV�GH�ZRUNIORZ�GLIIpUHQWV�
�)ORZ0LQG��:��HW�'RPLQR�:RUNIORZ����

/RUV�GHV�GLIIpUHQWV�SURMHWV�TXH�QRXV�DYRQV�SX�PHQHU��QRXV�DYRQV�WHQWp�GH�WLUHU�SDUWL�
GH�FHV�GLIIpUHQWV�PpFDQLVPHV�SRXU� IDFLOLWHU� OD�GpILQLWLRQ�G¶XQ�SURFHVVXV��&HWWH�GpILQLWLRQ�VH�
IDLW�HQ�FROODERUDWLRQ�DYHF�OHV�H[SHUWV�PpWLHU�VXU�OD�EDVH�GX�PRGqOH��/¶XWLOLVDWLRQ�G¶XQ�ODQJDJH�
JUDSKLTXH�SHUPHW�HQ�HIIHW�XQH�SOXV�JUDQGH�LPSOLFDWLRQ�GHV�QRQ�LQIRUPDWLFLHQV�GDQV�OH�SURMHW��
7RXWHIRLV�� LO� DUULYH� IUpTXHPPHQW� TXH� OD� YDOLGDWLRQ� GH� WHOV� PRGqOHV� VRLW� FRPSOH[H�� &¶HVW�
SRXUTXRL�QRXV�DYRQV�GpILQL�XQH�GpPDUFKH� LWpUDWLYH�� WDQW�GDQV� OD�GpILQLWLRQ�GX�PRGqOH�TXH�
GDQV� FHOOH� GHV� VHUYLFHV� GH� JpQpUDWLRQ�� SHUPHWWDQW� j� WRXW� PRPHQW� GH� YDOLGHU� XQ� PRGqOH�
PrPH� LQFRPSOHW� SDU� O¶HPSORL� GH� VHUYLFHV� GH� SURWRW\SDJH�� &HV� VHUYLFHV� GH� JpQpUDWLRQ�
SHXYHQW� rWUH� DGDSWpV� VXU� FKDFXQ� GHV� VLWHV� SRXU� UpSRQGUH� DX[� VSpFLILFLWpV� WHFKQLTXHV� RX�
IRQFWLRQQHOOHV��

������([WHQVLRQV�HW�SHUVSHFWLYHV�

��������3ULVH�HQ�FRPSWH�GHV�QRXYHOOHV�VSpFLILFDWLRQV�GH�O¶20*�

(Q�SDUDOOqOH�GH�QRV�WUDYDX[��OH�PRQGH�LQGXVWULHO�D�EHDXFRXS�pYROXp��%HDXFRXS�GH�FHV�
pYROXWLRQV� VRQW� j�PHWWUH� DX� FRPSWH�GH� O¶20*��1RXV� DYRQV�GpMj� pYRTXp� OH�0'$��QRXYHOOH�
DSSURFKH�GX�JpQLH�ORJLFLHO��'DQV�OH�GRPDLQH�GHV�SURFHVVXV��GH�QRPEUHXVHV�SURSRVLWLRQV�RQW�
pJDOHPHQW�YX�OH�MRXU�RX�VRQW�HQ�FRXUV�GH�ILQDOLVDWLRQ��2Q�SHXW�FLWHU�63(0�HW�('2&�GRQW�OHV�
SXEOLFDWLRQV�GH�VSpFLILFDWLRQ�ILQDOH�RQW�HX� OLHX�HQ�IpYULHU�������2Q�SHXW�pJDOHPHQW�FLWHU�OHV�
WUDYDX[� VXU� XQ� PpWD�PRGqOH� GH� SURFHVVXV� GH� ZRUNIORZ� TXL� VRQW� DFWXHOOHPHQW� HQ� FRXUV�
G¶pODERUDWLRQ� j� O¶20*�� OHV� SURSRVLWLRQV� LQLWLDOHV� D\DQW� pWp� UHoXHV� HQ� MDQYLHU� ������ &HV�
VSpFLILFDWLRQV�VRQW�DSSHOpHV�j�GHYHQLU�GHV�VWDQGDUGV�UHFRQQXV�HW�XWLOLVpV�GDQV�OH�GRPDLQH�GH�
O¶LQGXVWULH��

/D�VROXWLRQ�TXH�QRXV�DYRQV�GpYHORSSpH�DX�FRXUV�GH�FHWWH�WKqVH�HVW�EDVpH�VXU�XQ�PpWD�
PRGqOH� SURSULpWDLUH�� %LHQ� TX¶LO� VHPEOH� UpSRQGUH� DX[� EHVRLQV� GH�PRGpOLVDWLRQ� GHV� H[SHUWV�
PpWLHU� GH� 6RGLIUDQFH�� LO� Q¶DXUD� QL� OD� UHFRQQDLVVDQFH�� QL� OD� SpUHQQLWp� GHV� VSpFLILFDWLRQV� GH�
O¶20*��,O�QRXV�VHPEOH�GRQF�TX¶XQH�GHV�SUHPLqUHV�VXLWHV�GH�QRV�WUDYDX[�FRQVLVWH�j�SUHQGUH�
DFWH� GH� O¶pPHUJHQFH� GH� FHV� VWDQGDUGV� HW� j� pWXGLHU� OHXU� LQWpJUDWLRQ� HW� OD� SHUWLQHQFH� GH�
O¶RXWLOODJH�TXH�QRXV�DYRQV�SX�GpYHORSSHU�GDQV�FH�QRXYHDX�FRQWH[WH��

'HV� SUHPLHUV� WUDYDX[� H[SORUDWRLUHV� RQW� GpMj� pWp� GpPDUUpV�� (Q� HIIHW�� 6RGLIUDQFH� HVW�
LPSOLTXp�GDQV�OH�SURMHW�517/�75$0V��7UDQVIRUPDWLRQV�5HSRVDQW�VXU�XQH�$UFKLWHFWXUH�j�EDVH�
GH� 0pWD�0RGqOHV� SRXU� OD� 0LJUDWLRQ� GHV� 6\VWqPHV� G¶,QIRUPDWLRQ� YHUV� OH� :HE�
�KWWS���ZZZ�LQGXVWULH�JRXY�IU�UQWO�$$3�����)LFKHVB5HVXPH�75$06�KWP����&H�SURMHW�HVW�XQH�
FROODERUDWLRQ� HQWUH� (')�� )UDQFH� 7pOpFRP�� O¶,5,7�� OH� /,3�� HW� 6RGLIUDQFH�� 75$0V� GpILQLW� XQ�
FDGUH�PpWKRGRORJLTXH�HW�XQH�DUFKLWHFWXUH�ORJLFLHOOH��IUDPHZRUN��SRXU�PDvWULVHU�HW�RSWLPLVHU�
OH�SURFHVVXV�GH�PLJUDWLRQ�G
XQ�6�,��LQGXVWULHO�RX�FRPPHUFLDO�YHUV�OH�:HE��/D�VROXWLRQ�75$0V�
UHSRVH�VXU�OD�PpWD�PRGpOLVDWLRQ�HW�OD�WUDQVIRUPDWLRQ�GH�PRGqOHV��DYHF�XQH�GpPDUFKH�j�EDVH�
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GH� SDWWHUQV� GH� SURFHVVXV� UpXWLOLVDEOHV� HW� XQ� IUDPHZRUN� JpQpULTXH�� PRGXODLUH�� RXYHUW��
LQGpSHQGDQW� GHV� RXWLOV�� /D� GpILQLWLRQ� GH� OD� PpWKRGRORJLH� SDVVH� SDU� O
DQDO\VH� HW� OD�
FODVVLILFDWLRQ�GHV�SURFHVVXV�DFWXHOV�PLV�HQ�°XYUH�GDQV�OHV�HQWUHSULVHV�SDUWHQDLUHV��'DQV�FH�
FDGUH��OH�FKRL[�GX�IRUPDOLVPH�SLYRW�SHUPHWWDQW�G¶pFKDQJHU�GHV�PRGqOHV�GH�SURFHVVXV�HW�GH�
VWRFNHU� GHV� SDWWHUQV� GH� SURFHVVXV� V¶HVW� WRXW� QDWXUHOOHPHQW� SRUWp� VXU� 63(0�� (Q� WDQW� TXH�
SDUWHQDLUH�LQGXVWULHO�HW�RXWLOOHXU�GX�SURMHW��6RGLIUDQFH�VHUD�DPHQp�j�UpXWLOLVHU�O¶HQVHPEOH�GHV�
FRQFHSWV�HW�GHV�RXWLOV�GpYHORSSpV�GDQV�FHWWH�WKqVH��

��������,QWpJUDWLRQ�GH�O¶LQJpQLHULH�GH�SURFHVVXV�GDQV�XQ�FDGUH�SOXV�pWHQGX�

1RV� WUDYDX[� VH� VRQW� VXUWRXW� FRQFHQWUpV� VXU� OD� GpILQLWLRQ� HW� O¶DXWRPDWLVDWLRQ� GHV�
SURFHVVXV��7RXWHIRLV��OD�GLPHQVLRQ�SURFHVVXV�Q¶HVW�SDV�O¶XQLTXH�DVSHFW�G¶XQH�HQWUHSULVH��2Q�\�
WURXYH�pJDOHPHQW� OD�GLPHQVLRQ�SURGXLW�� OD�VWUXFWXUH�RUJDQLVDWLRQQHOOH��1RXV�DYRQV�DLQVL�SX�
FRQVWDWHU� GH� QRPEUHX[� FRXSODJHV� HQWUH� FHV� GLIIpUHQWV� DVSHFWV�� 1RXV� DYRQV� pJDOHPHQW�
SURSRVp� GHV� PpFDQLVPHV� SHUPHWWDQW� GH� OHV� IRUPDOLVHU� �PLVH� HQ� UHODWLRQ�� WUDQVIRUPDWLRQ���
$LQVL�� OH� GpYHORSSHPHQW� GX� V\VWqPH� G¶LQIRUPDWLRQ� GRLW� rWUH� XQH� DSSURFKH� JOREDOH�� /D�
GpILQLWLRQ�GHV�SURFHVVXV�HQ�HVW�XQ�SRLQW�LPSRUWDQW��PDLV�G¶DXWUHV�SRLQWV�PpULWHQW�pJDOHPHQW�
G¶rWUH�SULV�HQ�FRPSWH��/D�GpPDUFKH�VXLYLH�GRLW�DORUV� WHQLU�FRPSWH�GHV� LQWHUDFWLRQV�H[LVWDQW�
HQWUH� OHV�GLIIpUHQWV�DVSHFWV��'HV�PpWKRGHV�WHOOHV�TXH�66$'0��6WUXFWXUHG�6\VWHPV�$QDO\VLV�
DQG� 'HVLJQ� 0HWKRGRORJ\�� SHXYHQW� rWUH� j� FH� WLWUH� GHV� VRXUFHV� G¶LQVSLUDWLRQ�� ,QWpJUHU� QRV�
WUDYDX[�GDQV�XQ�WHO�FDGUH�QRXV�VHPEOH�FRQVWLWXHU�XQH�H[WHQVLRQ�ORJLTXH��

��������,PSOpPHQWDWLRQ�G¶�©�$FWLRQ�6HPDQWLFV�IRU�02)�ª�

'DQV� QRWUH� WUDYDLO� VXU� OD� GpILQLWLRQ� GH� OD� VpPDQWLTXH� G¶H[pFXWLRQ� GH� OD� VpPDQWLTXH�
G¶H[pFXWLRQ� GHV�PRGqOHV� GH� SURFHVVXV�� QRXV� DYRQV� SURSRVp� G¶pOHYHU� $FWLRQ� 6HPDQWLFV� IRU�
80/�DX�QLYHDX�GX�02)��&H�GHUQLHU�VHUDLW�DLQVL�SRXUYX�G¶XQ�PpFDQLVPH�VLPLODLUH�DX[�DFWLRQV�
VpPDQWLTXHV� V1HWV�� /H� FRPSRUWHPHQW� GHV� HQWLWpV� G\QDPLTXHV� G¶XQ�PpWD�PRGqOH� SRXUUDLW�
DLQVL�rWUH�SUpFLVpPHQW�VSpFLILp��SHUPHWWDQW���

• /¶pFKDQJH�GHV�SRLQWV�GH�YXH�HQWUH�OHV�FRQFHSWHXUV�GX�PpWD�PRGqOH��

• /D�VSpFLILFDWLRQ�GHV�PRGLILFDWLRQV�DSSRUWpHV�SDU�GHV�H[WHQVLRQV��

• 8QH�PHLOOHXUH�LQIRUPDWLRQ�SRXU�OHV�XWLOLVDWHXUV�GX�PpWD�PRGqOH��

• /D�PLVH�DX�SRLQW�G¶RXWLOV�JpQpULTXHV�SRXU� OD�VLPXODWLRQ�GH�PRGqOHV��TXHO�TXH�
VRLW�OH�PpWD�PRGqOH��

8QH� SUHPLqUH� YDOLGDWLRQ� GH� FHWWH� DSSURFKH� FRQVLVWH� GRQF� j� LPSOpPHQWHU� OHV�
VSpFLILFDWLRQV�G¶$FWLRQ�6HPDQWLFV�IRU�80/�GDQV�XQ�HQYLURQQHPHQW�02)��&H�WUDYDLO�Q¶D�SX�rWUH�
PHQp�DX�FRXUV�GH�OD�WKqVH��1RXV�SHQVRQV�TX¶LO�SHXW�FRQVWLWXHU�XQH�H[SpULHQFH�LQWpUHVVDQWH��
/¶H[SUHVVLRQ�GH�OD�VpPDQWLTXH�G¶H[pFXWLRQ�SDU�OHV�DFWLRQV�Q¶HVW�ELHQ�V�U�SDV�O¶XQLTXH�VROXWLRQ��
(Q� SDUWLFXOLHU�� QRXV� DYRQV� UpJXOLqUHPHQW� FRPSDUp� OHV� FRQFHSWV� G¶H[pFXWLRQ� HW� GH�
WUDQVIRUPDWLRQ��O¶H[pFXWLRQ�G¶XQ�PRGqOH�pWDQW�XQH�VXLWH�GH�WUDQVIRUPDWLRQV�DX�VHLQ�GX�PrPH�
IRUPDOLVPH�� ,O� VHUDLW� GRQF� pJDOHPHQW� LQWpUHVVDQW� G¶pWXGLHU� VL� GHV� PpFDQLVPHV� GH�
WUDQVIRUPDWLRQ�SHXYHQW�IRXUQLU�OHV�PrPHV�IRQFWLRQQDOLWpV�TX¶XQ�ODQJDJH�G¶DFWLRQV��
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KWWS���ZZZ�HLO�XWRURQWR�FD�(,/�SXEOLF�UHVBRQWRORJ\�SV���

>��@�)HQVHO�'���YDQ�+DUPHOHQ�)���©�$�&RPSDULVRQ�RI�/DQJXDJHV�ZKLFK�2SHUDWLRQDOL]H�DQG�
)RUPDOL]H�.$'6�0RGHOV�RI�([SHUWLVH�ª��7KH�.QRZOHGJH�(QJLQHHULQJ�5HYLHZ��������

>��@�)R[�0���%DUEXFHDQX�0���*UXQLQJHU�0���©�$Q�2UJDQLVDWLRQ�2QWRORJ\�IRU�(QWHUSULVH�
0RGHOOLQJ��3UHOLPLQDU\�&RQFHSWV�IRU�/LQNLQJ�6WUXFWXUH�DQG�%HKDYLRXU�ª��&RPSXWHUV�LQ�
,QGXVWU\��9RO������SS�����������������KWWS���ZZZ�HLO�XWRURQWR�FD�(,/�SXEOLF�FRPLQG�SV���

>��@�*HRUJDNRSRXORV�'���+RUQLFN�0���6KHWK�$���©�$Q�RYHUYLHZ�RI�:RUNIORZ�0DQDJHPHQW��
)URP�3URFHVV�0RGHOLQJ�WR�:RUNIORZ�$XWRPDWLRQ�,QIUDVWUXFWXUH�ª��'LVWULEXWHG�DQG�3DUDOOHO�
'DWDEDVHV���������������
KWWS���FLWHVHHU�QM�QHF�FRP�FDFKH�SDSHUV��FV������KWWS�]6]]6]UD�FV�XJD�HGX]6]aDPLW]6]
���GDSG�'LPLWULV�SGI�JHRUJDNRSRXORV��RYHUYLHZ�SGI���

>��@�*LHVH�+���©�7RZDUGV�D�'\QDPLF�0RGHO�IRU�WKH�80/�ª��3URFHHGLQJV�RI���WK�$QQXDO�$&0�
6,*3/$1�&RQIHUHQFH�RQ�2EMHFW�2ULHQWHG�3URJUDPPLQJ�6\VWHPV��/DQJXDJHV��DQG�
$SSOLFDWLRQV��:RUNVKRS��5LJRURXV�0RGHOLQJ�DQG�$QDO\VLV�ZLWK�WKH�80/��&KDOOHQJHV�DQG�
/LPLWDWLRQV��QRYHPEUH�������
KWWS���ZZZ�XSE�GH�FV�KJ�DUFKLYH������2236/$���RRSVOD���KWPO��

>��@�*UXEHU�7�5���©�7RZDUGV�3ULQFLSOHV�IRU�WKH�'HVLJQ�RI�2QWRORJLHV�8VHG�IRU�.QRZOHGJH�
6KDULQJ�ª��)RUPDO�2QWRORJ\�LQ�&RQFHSWXDO�$QDO\VLV�DQG�.QRZOHGJH�5HSUHVHQWDWLRQ��
.OXZHU�$FDGHPLF�3XEOLVKHUV��������
KWWS���FLWHVHHU�QM�QHF�FRP�FDFKH�SDSHUV�FV�����KWWS�]6]]6]ZZZ�
NVO�VWDQIRUG�HGX]6]NQRZOHGJH�VKDULQJ]6]SDSHUV]6]RQWR�GHVLJQ�SGI�JUXEHU��WRZDUG�SGI��

>��@�*UXQLQJHU�0���)R[�0���©�$Q�$FWLYLW\�2QWRORJ\�IRU�(QWHUSULVH�0RGHOOLQJ�ª��7KLUG�,(((�
:RUNVKRS�RQ�(QDEOLQJ�7HFKQRORJLHV���,QIUDVWUXFWXUHV�IRU�&ROODERUDWLYH�(QWHUSULVHV��
8QLYHUVLW\�RI�:HVW�9LUJLQLD��������KWWS���ZZZ�LH�XWRURQWR�FD�(,/�SXEOLF�DFWRQW$$$,���SV��

>��@�+DUHO�'���5XPSH�%���©�0RGHOLQJ�/DQJXDJHV��6\QWD[��6HPDQWLFV�DQG�$OO�7KDW�6WXII�±�3DUW�
���7KH�%VLF�6WXII�ª��5HVHDUFK�5HSRUW�0&6�������DR�W�������
KWWS���ZZZ�ZLVGRP�ZHL]PDQQ�DF�LO����'LHQVW�5HSRVLWRU\�����%RG\�QFVWUO�ZHL]PDQQBLO�0
&6������SRVWVFULSW��

>��@�+RDUH�&�$�5���&RPPXQLFDWLQJ�6HTXHQWLDO�3URFHVVHV��3UHQWLFH�+DOO�,QWHUQDWLRQDO��������

>��@�+ROOLQJVZRUWK�'���©�:RUNIORZ�0DQDJHPHQW�&RDOLWLRQ�7KH�:RUNIORZ�5HIHUHQFH�0RGHO�ª��
'RFXPHQW�:I0&�7&�������QRYHPEUH�������
KWWS���ZZZ�ZIPF�RUJ�VWDQGDUGV�GRFV�WF���Y���SGI��

>��@�+UXE\�3���©�6SHFLILFDWLRQ�RI�:RUNIORZ�0DQDJHPHQW�6\VWHPV�ZLWK�80/�ª��3URFHHGLQJV�RI�
WKH������2236/$�:RUNVKRS�RQ�,PSOHPHQWDWLRQ�DQG�$SSOLFDWLRQ�RI�2EMHFW�RULHQWHG�
:RUNIORZ�0DQDJHPHQW�6\VWHPV��9DQFRXYHU��&DQDGD��������
KWWS���FLWHVHHU�QM�QHF�FRP�FDFKH�SDSHUV�FV������KWWS�]6]]6]ZZZGE�LQI�WX�
GUHVGHQ�GH]6]2236/$���:RUNIORZ�:RUNVKRS]6]KUXE��D�SGI�KUXE\��VSHFLILFDWLRQ�SGI���
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>��@�,62��©�*XLGH�VXU�O
DSSURFKH�SURFHVVXV�DSSOLTXpH�DX[�V\VWqPHV�GH�PDQDJHPHQW�GH�OD�
TXDOLWp�ª��'RFXPHQW�,62�7&�����6&���1���5��PDL�������
KWWS���ZZZ�LVR�FK�LVR�IU�LVR�����������LVR���������UHY��KWPO��

>��@�,62��©�,QGXVWULDO�DXWRPDWLRQ�V\VWHP�DQG�LQWHJUDWLRQ�±�3URFHVV�6SHFLILFDWLRQ�/DQJXDJH�
ª��'RFXPHQW�,62�&'�����������IpYULHU�������KWWS���ZZZ�WF����
VF��RUJ�6&�B2SHQ�3URMHFWV�)LOHV�1������&'�����������ILQDO�SGI��

>��@�,62��©�,QIRUPDWLRQ�7HFKQRORJ\�±�,QIRUPDWLRQ�5HVRXUFH�'LFWLRQDU\�6\VWHP��,5'6��
IUDPHZRUN�ª��'RFXPHQW�,62�,(&�������������������
KWWS���ZZZ�LVR�FK�LVR�HQ�&DWDORJXH'HWDLO3DJH�&DWDORJXH'HWDLO"&6180%(5 �������

>��@�,62��©�/LIH�&\FOH�0DQDJHPHQW�±�6\VWHP�/LIH�&\FOH�3URFHVVHV�ª��'RFXPHQW�,62�,(&�
�������MDQYLHU�������KWWS���ZZZ�LQFRVH�RUJ�VWF�QHZVB,62�����FG��KWP��

>��@�,62��©�;0/�UHSUHVHQWDWLRQ�RI�(;35(66�VFKHPDV�DQG�GDWD�ª��'RFXPHQW�,62�7&����6&�
��:*���1�����RFWREUH�������
KWWS���ZZZ�QLVW�JRY�VF��VWHS�SDUWV�SDUW����SGWV�S��BQ����]LS��

>��@�-DFNVRQ�0���6\VWHP�'HYHORSPHQW��3UHQWLFH�+DOO�,QWHUQDWLRQDO��������

>��@�-DFREVRQ�,���(ULFVVRQ�(���-DFREVRQ�$���7KH�2EMHFW$GYDQWDJH�±�%XVLQHVV�3URFHVV�
5HHQJLQHHULQJ�ZLWK�2EMHFW�7HFKQRORJ\��$GGLVRQ�:HVOH\��������

>��@�.LP�+���)R[�0���©�)RUPDO�0RGHOV�RI�4XDOLW\�DQG�,62������&RPSOLDQFH��$Q�,QIRUPDWLRQ�
6\VWHPV�$SSURDFK�ª��$PHULFDQ�4XDOLW\�&RQJUHVV��$4&��&RQIHUHQFH��$PHULFDQ�6RFLHW\�IRU�
4XDOLW\�&RQWURO��/DV�9HJDV�19��������
KWWS���ZZZ�HLO�XWRURQWR�FD�(,/�SXEOLF�$64&3DSHU������SV��

>��@�.UXFKWHQ�3���7KH�5DWLRQDO�8QLILHG�3URFHVV�±�DQ�LQWURGXFWLRQ��$GGLVRQ�:HVOH\��������

>��@�/HH�-���*UXQQLQJHU�0���-LQ�<���0DORQH�7���7DWH�$���<RVW�*��	�RWKHU�PHPEHUV�RI�WKH�3,)�
:RUNLQJ�*URXS��©�7KH�3,)�3URFHVV�,QWHUFKDQJH�)RUPDW�DQG�)UDPHZRUN�9HUVLRQ�����ª��
7KH�.QRZOHGJH�(QJLQHHULQJ�5HYLHZ��9RO������1R�����SS����������&DPEULGJH�8QLYHUVLW\�
3UHVV��PDUV�������KWWS���VSRW�FRORUDGR�HGX�aMLQWDH�SLI�SLI���UWI��

>��@�/HL�<���6LQJK�0�3���©�$�&RPSDULVRQ�RI�:RUNIORZ�0HWDPRGHOV�ª��3URFHHGLQJV�RI�WKH�
(5
���:RUNVKRS�RQ�%HKDYLRUDO�0RGHOV�DQG�'HVLJQ�7UDQVIRUPDWLRQV��,VVXHV�DQG�
2SSRUWXQLWLHV�LQ�&RQFHSWXDO�0RGHOLQJ��8&/$��/RV�$QJHOHV��&DOLIRUQLD��QRYHPEUH�������
KWWS���ZZZ�FVF�QFVX�HGX�IDFXOW\�PSVLQJK�SDSHUV�GDWDEDVHV�PHWDPRGHOV�SGI���

>��@�/HPHVOH�5���©�7UDQVIRUPDWLRQ�5XOHV�%DVHG�RQ�0HWD�0RGHOLQJ�ª��3URFHHGLQJV�RI�
('2&
����6DQ�'LHJR��QRYHPEUH�������KWWS���LDH�XQLY�
QDQWHV�IU�UHFKHUFK�WUDYDX[�FDKLHUV���OHPHVOH�KWPO��

>��@�/HPHVOH�5��©�7HFKQLTXHV�GH�PRGpOLVDWLRQ�HW�GH�0pWD�0RGpOLVDWLRQ�ª��WKqVH�GH�
O¶8QLYHUVLWp�GH�1DQWHV��RFWREUH�������KWWS���ZZZ�VFLHQFHV�XQLY�
QDQWHV�IU�LQIR�OUVJ�5HFKHUFKH�PGD�ULFKDUG�SGI��

>��@�/H\PDQQ�)���©�:HE�6HUYLFH�)ORZ�/DQJXDJH��:6)/������ª��PDL�������KWWS���ZZZ�
��LEP�FRP�VRIWZDUH�VROXWLRQV�ZHEVHUYLFHV�SGI�:6)/�SGI���

>��@��/LVVDQGUH�0���0DvWULVHU�6$'7��$UPDQG�&ROLQ��������
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>��@�/RULQR�3���/H�FRQWU{OH�GH�JHVWLRQ�VWUDWpJLTXH��'XQRG��������

>��@��/RRV�3���$OOZH\HU�7���©�3URFHVV�2ULHQWDWLRQ�DQG�2EMHFW�2ULHQWDWLRQ�±�$Q�$SSURDFK�IRU�
,QWHJUDWLQJ�80/�DQG�(YHQW�'ULYHQ�3URFHVV�&KDLQV�ª��3XEOLFDWLRQ�RI�WKH�,QVWLWXW�I�U�
:LUWVFKDIWVLQIRUPDWLN��6DDUEU�FNHQ��*HUPDQ\��PDUV�������KWWS���ZZZ�WX�
FKHPQLW]�GH�ZLUWVFKDIW�ZL��KRPH�ORRV�LZLK����SGI��

>��@��/RRV�3���$OOZH\HU�7���©�3URFHVV�2ULHQWDWLRQ�LQ�80/�WKURXJK�,QWHJUDWLRQ�RI�(YHQW�'ULYHQ�
3URFHVV�&KDLQV�ª��3URFHHGLQJ�RI�80/¶����%H\RQG�WKH�1RWDWLRQ�)LUVW�,QWHUQDWLRQDO�
:RUNVKRS��0XOKRXVH��)UDQFH��MXLQ�������

>��@�0DORQH�7���&URZVWRQ�.���©�7KH�,QWHUGLVFLSOLQDU\�6WXG\�RI�&RRUGLQDWLRQ�ª��7HFKQLFDO�
5HSRUW������0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��QRYHPEUH�������
KWWS���FFV�PLW�HGX�SDSHUV�&&6:3����KWPO���

>��@�0D\HU�5���0HQ]HO�&���3DLQWHU�0���GH�:LWWH�3���%OLQQ�7���3HUDNDWK�%���©�,QIRUPDWLRQ�
,QWHJUDWLRQ�IRU�&RQFXUUHQW�(QJLQQHULQJ��,,&(��±�,'()��3URFHVV�'HVFULSWLRQ�&DSWXUH�
0HWKRG�5HSRUW�ª��VHSWHPEUH�������KWWS���ZZZ�LGHI�FRP�'RZQORDGV�SGI�,GHI�BIQ�SGI���

>��@�0HOORU�6���7RFNH\�6���$UWDXG�5���/HEODQF�3���©�6RIWZDUH�SODWIRUP�LQGHSHQGHQW��3UHFLVH�
$FWLRQ�6SHFLILFDWLRQV�IRU�80/�ª��3URFHHGLQJ�RI�80/¶����%H\RQG�WKH�1RWDWLRQ�)LUVW�
,QWHUQDWLRQDO�:RUNVKRS��0XOKRXVH��)UDQFH��MXLQ�������
KWWS���ZZZ�NF�FRP�DVBVLWH�GRZQORDG�80/B$6BSDSHU�SGI��

>��@��0HYHOOHF�3���2XWLOV�GH�*HVWLRQ�±�/D�SHUWLQHQFH�UHWURXYpH��(GLWLRQV�&RPSWDEOHV�
0DOHVKHUEHV��������

>��@�0H\HU�%���,QWURGXFWLRQ�WR�WKH�7KHRU\�RI�3URJUDPPLQJ�/DQJXDJHV��3UHQWLFH�+DOO�
,QWHUQDWLRQDO��������

>��@�0LOQHU�5���&RPPXQLFDWLRQ�DQG�&RQFXUUHQF\��3UHQWLFH�+DOO�,QWHUQDWLRQDO��������

>��@�0RUHO�*���.DVVHO�*���©�'pILQLWLRQ�G¶XQ�FDGUH�FRQFHSWXHO�SRXU�UDSSURFKHU�/¶,QJpQLHULH�GHV�
&RQQDLVVDQFHV��OD�5HSUpVHQWDWLRQ�GHV�&RQQDLVVDQFHV�2EMHW�HW�OH�*pQLH�/RJLFLHO�2EMHW�ª��
$FWHV�GH�OD�-RXUQpH�-HXQHV�&KHUFKHXUV�,QJpQLHULH�GHV�6\VWqPHV�G¶,QIRUPDWLRQ�HW�
,QJpQLHULH�GHV�&RQQDLVVDQFHV��3DULV��GpFHPEUH�������

>��@�0RVVHV�3���$FWLRQ�6HPDQWLFV��&DPEULGJH�8QLYHUVLW\�3UHVV��������

>��@�20*��©�0HWD�2EMHFW�)DFLOLW\��02)��6SHFLILFDWLRQ�ª��20*�'RFXPHQW�IRUPDO�������������
PDUV�������KWWS���ZZZ�RPJ�RUJ�WHFKQRORJ\�GRFXPHQWV�IRUPDO�PRI�KWP��

>��@�20*��©�2UJDQL]DWLRQDO�6WUXFWXUH�)DFLOLW\�6SHFLILFDWLRQ�ª��20*�'RFXPHQW�GWF���������
����DR�W�������KWWS���FJL�RPJ�RUJ�FJL�ELQ�GRF"GWF�����������

>��@�20*��©�7KH�6RIWZDUH�3URFHVV�(QJLQHHULQJ�0HWDPRGHO��63(0��ª��20*�'RFXPHQW�
DG�������������MXLQ�������KWWS���FJL�RPJ�RUJ�FJL�ELQ�GRF"DG�����������

>��@�20*��©�80/�����'LDJUDP�,QWHUFKDQJH�5)3��ª��20*�'RFXPHQW�DG�������������PDUV�
������KWWS���FJL�RPJ�RUJ�FJL�ELQ�GRF"DG�����������

>��@�20*��©�8QLILHG�0RGHOLQJ�/DQJXDJH��80/���YHUVLRQ�����ª��20*�'RFXPHQW�IRUPDO������
�������VHSWHPEUH�������KWWS���ZZZ�RPJ�RUJ�FJL�ELQ�GRF"IRUPDO������������
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>��@�20*��©�8QLILHG�0RGHOLQJ�/DQJXDJH�6SHFLILFDWLRQ��$FWLRQ6HPDQWLFV��ª��20*�'RFXPHQW�
SWF�����������MDQYLHU�������KWWS���ZZZ�RPJ�RUJ�FJL�ELQ�GRF"SWF�������������

>��@�20*��©�80/�([WHQVLRQV�IRU�:RUNIORZ�3URFHVV�'HILQLWLRQ�5HTXHVW�IRU�3URSRVDO�ª��20*�
'RFXPHQW�ERP�������������GpFHPEUH�������KWWS���FJL�RPJ�RUJ�FJL�ELQ�GRF"ERP�������
�����

>��@�20*��©�80/�3URILOH�DQG�,QWHUFKDQJH�0RGHOV�IRU�(QWHUSULVH�$SSOLFDWLRQ�,QWHJUDWLRQ��($,��
6SHFLILFDWLRQ�ª��20*�'RFXPHQW�SWF�����������IpYULHU�������KWWS���FJL�RPJ�RUJ�FJL�
ELQ�GRF"SWF��������������

>��@�20*��©�80/�3URILOH�IRU�&25%$�6SHFLILFDWLRQ�ª��20*�'RFXPHQW�SWF�����������
VHSWHPEUH�������KWWS���FJL�RPJ�RUJ�FJL�ELQ�GRF"SWF�������������

>��@�20*��©�80/�3URILOH�IRU�(QWHUSULVH�'LVWULEXWHG�2EMHFW�&RPSXWLQJ�ª��20*�'RFXPHQW�
SWF�����������IpYULHU�������KWWS���FJL�RPJ�RUJ�FJL�ELQ�GRF"SWF�������������

>��@�20*��©�:RUNIORZ�5HVRXUFH�$VVLJQPHQW�,QWHUIDFHV��5$,��5)3�ª��20*�'RFXPHQW�
ERP�������������MDQYLHU�������IWS���IWS�RPJ�RUJ�SXE�GRFV�ERP����������SGI���

>��@�20*��©�;0,�3URGXFWLRQ�IRU�;0/�6FKHPD�6SHFLILFDWLRQ�ª��20*�'RFXPHQW�SWF�����������
QRYHPEUH�������KWWS���FJL�RPJ�RUJ�FJL�ELQ�GRF"SWF������������

>��@�20*��©�;0/�0HWDGDWD�,QWHUFKDQJH��;0,��6SHFLILFDWLRQ�Y����ª��20*�'RFXPHQW�
IRUPDO�������������QRYHPEUH�������KWWS���ZZZ�RPJ�RUJ�FJL�ELQ�GRF"IRUPDO���������
����

>��@�2VWHUZHLO��/���©�6RIWZDUH�3URFHVV�LV�6RIWZDUH��7RR�ª��3URFHHGLQJV�RI�WKH��WK�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6RIWZDUH�(QJLQHHULQJ��0RQWHUH\��&DOLIRUQLH��������

>��@�2VWHUZHLO��/���©�6RIWZDUH�3URFHVVHV�$UH�6RIWZDUH�7RR��5HYLVLWHG�ª��3URFHHGLQJV�RI�WKH�
��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6RIWZDUH�(QJLQHHULQJ��%RVWRQ��0DVVDFKXVVHWV��������
IWS���IWS�FV�XPDVV�HGX�SXE�WHFKUHSW�WHFKUHSRUW������80�&6����������SV��

>��@�3DXON�0���&XUWLV�%���&KULVVLV�0��%���:HEHU�&���©�&DSDELOLW\�0DWXULW\�0RGHO�IRU�6RIWZDUH��
9HUVLRQ�����ª��7HFKQLFDO�5HSRUW�&08�6(,����75�����IpYULHU�������
KWWS���ZZZ�VHL�FPX�HGX�SXEOLFDWLRQV�GRFXPHQWV����UHSRUWV����WU�����KWPO���

>��@�3HQQDQHDFK�)���6XQ\H�*���©�7RZDUGV�DQ�H[HFXWLRQ�HQJLQH�IRU�WKH�80/�ª��3URFHHGLQJV�
RI�80/¶������<RUN��RFWREUH�������
KWWS���ZZZ�GLVL�XQLJH�LW�SHUVRQ�5HJJLR*�80/:25.6+23�3HQQDQHDFK�SGI��

>��@�3HDVH�$���©�&RUH�3ODQ�5HSUHVHQWDWLRQ��YHUVLRQ���ª��QRYHPEUH�������
KWWS���UHOLDQW�WHNQRZOHGJH�FRP�&35��5HSRUWV�&35�5)&����

>��@�5LHKOH�'���)UDOHLJK�6���%XFND�/DVVHQ�'���2PRURJEH�1���©�7KH�$UFKLWHFWXUH�RI�D�80/�
9LUWXDO�0DFKLQH�ª��3URFHHGLQJV�RI�WKH�������
&RQIHUHQFH�RQ�2EMHFW�2ULHQWHG�3URJUDPPLQJ�6\VWHPV��/DQJXDJHV��DQG��
$SSOLFDWLRQV��2236/$�
�����7DPSD�%D\��)ORULGH��86$��RFWREUH�������
KWWS���ZZZ�ULHKOH�RUJ�FRPSXWHU�VFLHQFH�UHVHDUFK������RRSVOD������SGI��

>��@��5XPEDXJK�-���207�±�0RGpOLVDWLRQ�HW�FRQFHSWLRQ�RULHQWpHV�REMHW��3UHQWLFH�+DOO��������
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>��@�6FDFFKL�:���©�0RGHOLQJ��,QWHJUDWLQJ��DQG�(QDFWLQJ�&RPSOH[�2UJDQL]DWLRQDO�3URFHVVHV�ª��
.��&DUOH\��/��*DVVHU��DQG�0��3ULHWXOD��HGV����6LPXODWLQJ�2UJDQL]DWLRQV��&RPSXWDWLRQDO�
0RGHOV�RI�,QVWLWXWLRQV�DQG�*URXSV�����������0,7�3UHVV��������
KWWS���FZLV�XVF�HGX�GHSW�$75,80�3DSHUV�%XVLQHVVB3URFHVVB0RGHOLQJ�SV���

>��@�6FKHHU�$��:���$5,6�±�%XVLQHVV�3URFHVV�)UDPHZRUNV��6SULQJHU��������

>��@�6FKOHQRII�&���.QXWLOOD�$���5D\�6���©�$�5REXVW�3URFHVV�2QWRORJ\�IRU�0DQXIDFWXULQJ�
6\VWHPV�,QWHJUDWLRQ�ª��3URFHHGLQJV�RI��QG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(QJLQHHULQJ�
'HVLJQ�DQG�$XWRPDWLRQ��0DXL��+DZDLL��DR�W�������
KWWS���ZZZ�RQWRORJ\�RUJ�PDLQ�SDSHUV�SVO�KWPO��

>��@��6FKXO]H�:���©�)LWWLQJ�WKH�:RUIORZ�0DQDJHPHQW�)DFLOLW\�LQWR�WKH�2EMHFW�0DQDJHPHQW�
$UFKLWHFWXUH�ª��3URFHHGLQJV�RI�WKH�7KLUG�2236/$�:RUNVKRS�RQ�%XVLQHVV�2EMHFW�'HVLJQ�
DQG�,PSOHPHQWDWLRQ��$WODQWD��86$��RFWREUH�������KWWS���ZZZGE�LQI�WX�
GUHVGHQ�GH�GRNXPHQWH�OV�GRNXPHQWH�VFKX��G�SGI��

>��@�6LQJK�0�3���©�6HPDQWLF�&RQVLGHUDWLRQV�RQ�:RUNIORZV��$Q�$OJHEUD�IRU�,QWHUWDVN�
'HSHQGHQFLHV�ª��3URFHHGLQJV�RI��WK�,QWHUQDWLRQDO�:RUNVKRS�RQ�'DWDEDVH�3URJUDPPLQJ�
/DQJXDJHV��'%3/���*XEELR��8PEULD��,WDO\��VHSWHPEUH�������
KWWS���ZZZ�FVF�QFVX�HGX�IDFXOW\�PSVLQJK�SDSHUV�GDWDEDVHV�GESO����SGI��

>��@�6LQJK�0�3���©�)RUPDO�$VSHFWV�RI�:RUNIORZ�0DQDJHPHQW���3DUW����6HPDQWLFV�ª��7HFKQLFDO�
5HSRUW�75��������'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��
-DQXDU\�������
KWWS���ZZZ�FVF�QFVX�HGX�IDFXOW\�PSVLQJK�SDSHUV�GDWDEDVHV�ZIBVHPDQWLFV�SV�J]��

>��@�6RGLIUDQFH��©�6FULSWRU�������0DQXHO�GH�O
XWLOLVDWHXU�ª��GRFXPHQW�WHFKQLTXH��������

>��@�6RGLIUDQFH��©�6FULSWRU�7UDQVIRUPDWLRQ���0DQXHO�GH�O
XWLOLVDWHXU�ª��GRFXPHQW�WHFKQLTXH��
������

>��@�6RGLIUDQFH��©�:RUNIORZ�%XLOGHU�������0DQXHO�GH�O
XWLOLVDWHXU�ª��GRFXPHQW�WHFKQLTXH��
������

>��@�6ROH\�5��DQG�WKH�20*�6WDII�6WUDWHJ\�*URXS��©�0RGHO�'ULYHQ�$UFKLWHFWXUH�ª��QRYHPEUH�
������IWS���IWS�RPJ�RUJ�SXE�GRFV�RPJ����������SGI��

>��@�6XQ�0LFURV\VWHPV��©�-DYD�0HWDGDWD�,QWHUIDFH��-0,��6SHFLILFDWLRQ�±�-65�����ª��
QRYHPEUH�������KWWS���MFS�RUJ�DERXW-DYD�FRPPXQLW\SURFHVV�UHYLHZ�MVU�������

>��@�6XQ\H�*���3HQQDQHDF¶K�)���+R�:��0���/H�*XHQQHF�$���-p]pTXHO�-��0���©�8VLQJ�80/�
$FWLRQ�6HPDQWLFV�IRU�([HFXWDEOH�0RGHOLQJ�DQG�%H\RQG�ª��3URFHHGLQJV�RI�$GYDQFHG�
,QIRUPDWLRQ�6\VWHPV�(QJLQHHULQJ�����&$L6(�������,QWHUODNHQ��6XLVVH��MXLQ�������
KWWS���ZZZ�LULVD�IU�WULVNHOO�SXEOLV������6XQ\H��D�SGI���

>��@�7KDP�.���)R[�0���*UXQLQJHU�0���©�$�&RVW�2QWRORJ\�IRU�(QWHUSULVH�0RGHOOLQJ�ª��
3URFHHGLQJV�RI�WKH�7KLUG�:RUNVKRS�RQ�(QDEOLQJ�7HFKQRORJLHV���,QIUDVWUXFWXUHV�IRU�
&ROODERUDWLYH�(QWHUSULVHV�:HVW�9LUJLQLD�8QLYHUVLW\��������
KWWS���ZZZ�HLO�XWRURQWR�FD�SDSHUV�DEVWUDFWV����KWPO��

>��@�7KDWWH�6���©�;/$1*�±�:HE�6HUYLFHV�IRU�%XVLQHVV�3URFHVV�'HVLJQ�ª��
KWWS���ZZZ�JRWGRWQHW�FRP�WHDP�[POBZVVSHFV�[ODQJ�F�GHIDXOW�KWP���
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>��@�8VFKROG�0���©�:KHUH�LV�WKH�6HPDQWLFV�RQ�WKH�6HPDQWLF�:HE�ª��2QWRORJLHV�DQG�$JHQWV�
:RUNVKRS��0RQWUHDO�����PDL�������KWWS���FLV�RWDJR�DF�Q]�2$6:RUNVKRS����

>��@�8VFKROG�0���*UXQLQJHU�0���©�2QWRORJLHV��3ULQFLSOHV��0HWKRGV�DQG�$SSOLFDWLRQV�ª��
.QRZOHGJH�(QJLQHHULQJ�5HYLHZ��������������
KWWS���FLWHVHHU�QM�QHF�FRP�FDFKH�SDSHUV�FV������KWWS�]6]]6]ZZZ�FP�FI�DF�XN]6]8VHU]6]
-�&�3D]]DJOLD]6]5HIHUHQFHV]6]DUW�8VFKROG����SGI�XVFKROG��RQWRORJLH�SGI��

>��@�9DQ�GHU�$DOVW�:�0�3���%DUURV�$�3���WHU�+RIVWHGH�$�+�0���.LHSXV]HZVNL�%���©�$GYDQFHG�
:RUNIORZ�3DWWHUQV�ª���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RRSHUDWLYH�,QIRUPDWLRQ�6\VWHPV�
�&RRS,6��������YROXPH������RI�/HFWXUH�1RWHV�LQ�&RPSXWHU�6FLHQFH��SS��������6SULQJHU�
9HUODJ��%HUOLQ��������KWWS���WPLWZZZ�WP�WXH�QO�VWDII�ZYGDDOVW�3XEOLFDWLRQV�S����SGI��

>���@�:�&��©�([WHQVLEOH�6W\OHVKHHW�/DQJXDJH�9HUVLRQ�����ª��UHFRPPDQGDWLRQ�:�&��RFWREUH�
������KWWS���ZZZ�Z��RUJ�75�[VO���

>���@�:�&��©�:HE�6HUYLFH�'HVFULSWLRQ�/DQJXDJH��:6'/������ª��QRWH�:�&��PDUV�������
KWWS���ZZZ�Z��RUJ�75�ZVGO���

>���@�:�&��©�;0/�3DWK�/DQJXDJH��;3DWK��9HUVLRQ�����ª��UHFRPPDQGDWLRQ�:�&�����
QRYHPEUH�������KWWS���ZZZ�Z��RUJ�75�[SDWK��

>���@�:�&��©�;6/�7UDQVIRUPDWLRQV��;6/7��9HUVLRQ�����ª��UHFRPPDQGDWLRQ�:�&�����
QRYHPEUH�������KWWS���ZZZ�Z�F�RUJ�75�[VOW��

>���@�:DUPHU�-���.OHSSH�$���7KH�2EMHFW�&RQVWUDLQW�/DQJXDJH�3UHFLVH�0RGHOLQJ�ZLWK�80/��
$GGLVRQ�:HVOH\��RFWREUH�������

>���@��:LUWK�1���©�2Q�WKH�&RPSRVLWLRQ�RI�:HOO�6WUXFWXUHG�3URJUDPV�ª��,QWHUQDWLRQDO�
&RPSXWLQJ�6\PSRVLXP�������'DYRV��6ZLW]HUODQG��VHSWHPEUH�������

>���@�:RUNIORZ�0DQDJHPHQW�&RDOLWLRQ��©�,QWHUIDFH����3URFHVV�'HILQLWLRQ�,QWHUFKDQJH�3URFHVV�
0RGHO�ª��RFWREUH�������KWWS���ZZZ�ZIPF�RUJ�VWDQGDUGV�GRFV�7&������
3BY��B,)�B3URFHVVBGHILQLWLRQB,QWHUFKDQJH�SGI���

>���@�:RUNIORZ�0DQDJHPHQW�&RDOLWLRQ��©�7HUPLQRORJ\�DQG�*ORVVDU\�ª��'RFXPHQW�:I0&�7&�
������IpYULHU�������KWWS���ZZZ�ZIPF�RUJ�VWDQGDUGV�GRFV�7&�
����BWHUPBJORVVDU\BY��SGI��

>���@�]XU�0�KOHQ�0���©�(YDOXDWLRQ�RI�:RUNIORZ�0DQDJHPHQW�6\VWHPV�8VLQJ�0HWD�0RGHOV�ª��
3URFHHGLQJV�RI�WKH���QG�+DZDLL�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6\VWHP�6FLHQFHV��+,&66������
������
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$%&� $FWLYLW\�%DVHG�&RVWLQJ�

$%0� $FWLYLW\�%DVHG�0DQDJHPHQW�

$5,6� $UFKLWHFWXUH�RI�,QWHJUDWHG�,QIRUPDWLRQ�6\VWHPV�

%30,� %XVLQHVV�3URFHVV�0DQDJHPHQW�,QLWLDWLYH�

%30/� %XVLQHVV�3URFHVV�0DQDJHPHQW�/DQJXDJH�

%306� %XVLQHVV�3URFHVV�0DQDJHPHQW�6\VWHP�

&$0�,� &RQVRUWLXP�IRU�$GYDQFHG�0DQXIDFWXULQJ�,QWHUQDWLRQDO�

&&6� &DOFXOXV�RI�&RPPXQLFDWLQJ�6\VWHPV�

&',)� &$6(�'DWD�,QWHUFKDQJH�)RUPDW�

&,)5(� &RQYHQWLRQV�LQGXVWULHOOHV�GH�IRUPDWLRQ�SDU�OD�UHFKHUFKH�

&00� &DSDELOLW\�DQG�0DWXULW\�0RGHO�

&20� &RPSRQHQW�2EMHFW�0RGHO��0LFURVRIW��

&25%$� &RPPRQ�2EMHFW�5HTXHVW�%URNHU�$UFKLWHFWXUH�

&35� &RUH�3ODQ�5HSUHVHQWDWLRQ�

&5*1$� &HQWUH�GH�5HFKHUFKH�HQ�*HVWLRQ�GH�1DQWHV�$WODQWLTXH�

&63� &RPPXQLFDWLQJ�6HTXHQWLDO�3URFHVVHV�

&:0� &RPPRQ�:DUHKRXVH�0HWDPRGHO�

'$53$� 'HIHQVH�$GYDQFHG�5HVHDUFK�3URMHFW�$JHQF\�

'7'� 'RFXPHQW�7\SH�'HILQLWLRQ�

($,� (QWHUSULVH�$SSOLFDWLRQ�,QWHJUDWLRQ�

(%1)� ([WHQGHG�%DFNXV�1DXU�)RUP�
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HE;0/� (OHFWURQLF�%XVLQHVV�XVLQJ�H;WHQVLEOH�0DUNXS�/DQJXDJH�

('2&� (QWHUSULVH�'LVWULEXWHG�2EMHFW�&RPSXWLQJ�

(-%� (QWHUSULVH�-DYD�%HDQV�

(3&� (YHQW�GULYHQ�3URFHVV�&KDLQV�

)ORZ0LQG� 0RWHXU�GH�ZRUNIORZ�pGLWp�SDU�OD�VRFLpWp�$ND]L�

,'/� ,QWHUIDFH�'HILQLWLRQ�/DQJXDJH��20*��

,5'6� ,QIRUPDWLRQ�5HVRXUFH�'LFWLRQDU\�6\VWHP�

,62� ,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�

-&/� -RE�&RQWURO�/DQJXDJH�

-6'� -DFNVRQ�6\VWHP�'HVLJQ�

-63� -DFNVRQ�6WUXFWXUHG�3URJUDPPLQJ�

-65� -DYD�6SHFLILFDWLRQ�5HTXHVW�

.,)� .QRZOHGJH�,QWHUFKDQJH�)RUPDW�

/'$3� /LJKWZHLJKW�'LUHFWRU\�$FFHVV�3URWRFRO�

0'$� 0RGHO�'ULYHQ�$UFKLWHFWXUH�

02)� 0HWD�2EMHFW�)DFLOLW\�

2&/� 2EMHFW�&RQVWUDLQW�/DQJXDJH�

20$� 2EMHFW�0DQDJHPHQW�$UFKLWHFWXUH�

20*�� 2EMHFW�0DQDJHPHQW�*URXS�

207� 2EMHFW�0RGHOLQJ�7HFKQLTXH�

3'&$� 3ODQ�'R�&KHFN�$FW�

3(57� 3URJUDP�(YDOXDWLRQ�DQG�5HYLHZ�7HFKQLTXH�

3,)� 3URFHVV�,QWHUFKDQJH�)RUPDW�

3,0� 3ODWIRUP�,QGHSHQGHQW�0RGHO�

300� 3URFHVV� 0HWD�0RGHO� �PpWD�PRGqOH� GH� SURFHVVXV� TXH� QRXV� DYRQV� FRQoX� SRXU�
6RGLIUDQFH��
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36/� 3URFHVV�6SHFLILFDWLRQ�/DQJXDJH�

360� 3ODWIRUP�6SHFLILF�0RGHO�

5$,� 5HVRXUFH�$VVLJQPHQW�,QWHUIDFH�

5)3� 5HTXHVW�)RU�3URSRVDO�

583� 5DWLRQDO�8QLILHG�3URFHVV�

50,� 5HPRWH�0HWKRG�,QYRFDWLRQ�

517/� 5pVHDX�1DWLRQDO�GHV�7HFKQRORJLHV�/RJLFLHOOHV�

6$'7� 6WUXFWXUHG�$QDO\VLV�DQG�'HVLJQ�7HFKQLTXH�

6FULSWRU�*� 6FULSWRU�*HQHUDWLRQ��RXWLO�GH�JpQpUDWLRQ�GH�FRGH�GpYHORSSp�SDU�6RGLIUDQFH��

6FULSWRU�7� 6FULSWRU�7UDQVIRUPDWLRQ�� RXWLO� GH� WUDQVIRUPDWLRQ� GH� PRGqOHV� GpYHORSSp� SDU�
6RGLIUDQFH�

V1HWV� 6\VWqPH� GH�PpWD�PRGpOLVDWLRQ� GpYHORSSp� SDU� O¶8QLYHUVLWp� GH� 1DQWHV� HW� ILQDOLVp�
ORUV�G¶XQ�SDUWHQDULDW�DYHF�6RGLIUDQFH�

63(0�� 6RIWZDUH�3URFHVV�(QJLQHHULQJ�0HWDPRGHO�

66$'0� 6WUXFWXUHG�6\VWHPV�$QDO\VLV�DQG�'HVLJQ�0HWKRGRORJ\�

70$� 7LHUFH�0DLQWHQDQFH�$SSOLFDWLYH�

729(� 7RURQWR�9LUWXDO�(QWHUSULVH�

75$0V� 7UDQVIRUPDWLRQV�5HSRVDQW�VXU�XQH�$UFKLWHFWXUH�j�EDVH�GH�0pWD�0RGqOHV�SRXU�OD�
0LJUDWLRQ�GHV�6\VWqPHV�G¶,QIRUPDWLRQ�YHUV�OH�:HE�

80/� 8QLILHG�0RGHOLQJ�/DQJXDJH�

:�&� :RUOG�:LGH�:HE�FRQVRUWLXP�

:I0&� :RUNIORZ�0DQDJHPHQW�&RDOLWLRQ�

:3'/� :RUIORZ�3URFHVV�'HILQLWLRQ�/DQJXDJH�

:6'/� :HE�6HUYLFH�'HILQLWLRQ�/DQJXDJH�

:6)/� :HE�6HUYLFH�)ORZ�/DQJXDJH�

;0,� ;0/�0RGHO�,QWHUFKDQJH��20*��

;0/� H;WHQVLEOH�0DUNXS�/DQJXDJH�
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;0/�V1HWV� 'LDOHFWH�;0/�XWLOLVp�FRPPH�IRUPDW�G¶pFKDQJH�GDQV�O¶HQYLURQQHPHQW�V1HWV�

;6/� H;WHQVLEOH�6W\OHVKHHW�/DQJXDJH�

;6/7� ;6/�7UDQVIRUPDWLRQ�
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