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,� ,1752'8&7,21�
1RZDGD\V�� FROODERUDWLRQ� DQG� WHDPZRUN� DUH� EHFRPLQJ� D�

QHFHVVLW\� LQ� PRVW� RI� SURFHVVHV�� HVSHFLDOO\� LQ� 6\VWHP� DQG�
6RIWZDUH� (QJLQHHULQJ� WR� GHYHORS� FRPSOH[� SURGXFWV��
&RQVLGHULQJ�D�WDVN�LV�WKH�VPDOOHVW�PDQDJHDEOH�ZRUN�XQLW�RI�D�
SURFHVV�� WKH�FROODERUDWLRQ�FDQ�KDSSHQ�DV�FRRUGLQDWLRQ�DPRQJ�
YDULRXV�WDVNV�WR�V\QFKURQL]H�WKHLU�SURJUHVV��,W�FDQ�DOVR�KDSSHQ�
DV�FRRSHUDWLRQ�RI�PXOWLSOH�VWDNHKROGHUV�LQVLGH�D�WDVN��VR�FDOOHG�
FROODERUDWLYH�WDVN��WR�DFKLHYH�D�FRPPRQ�JRDO��,Q�WKLV�FRQWH[W��
QHZ� PHWKRGRORJLHV� DQG� WRROV� WR� PDQDJH� FROODERUDWLYH�
SURFHVVHV�PD\�EH�QHHGHG���

6LQFH� WKH� ODVW� WZR� GHFDGHV�� PDQ\� UHVHDUFKHV� KDYH� EHHQ�
FRQGXFWHG� LQ� GLIIHUHQW� FRPPXQLWLHV� RQ� YDULRXV� DVSHFWV� RI�
FROODERUDWLYH�ZRUNV�IURP�WKH�ZD\�RI�WKLQNLQJ�DQG�ZRUNLQJ��WR�
WKH� ZD\� RI� PRGHOLQJ�� FRQWUROOLQJ� DQG� VXSSRUWLQJ� >�@�� 7KLV�
SDSHU� H[DPLQHV� ZRUNV� LQ� �%XVLQHVV�� 3URFHVV� 0DQDJHPHQW�
ILHOG� WR� PRGHO� DQG� HQDFW� SURFHVVHV�� :H� LQYHVWLJDWH� WKH�
DGHTXDF\�RI�FXUUHQW�3URFHVV�0DQDJHPHQW�6\VWHPV��306V��LQ�

PDQDJLQJ� HPHUJHQW� FROODERUDWLYH� SURFHVVHV�� :KLOH� 306V�
SURYLGH� VXSSRUW� WR� FRRUGLQDWH� ZHOO�VWUXFWXUHG� SURFHVVHV� ZLWK�
QRQ�FROODERUDWLYH� WDVNV�� IHZ� SURSRVH� PHFKDQLVPV� WR� UHDOO\�
FRQWURO�FROODERUDWLYH�WDVNV�SHUIRUPHG�E\�VHYHUDO�DFWRUV�>�@��,Q�
WKLV� SDSHU�� RXU� REMHFWLYH� LV� WR� LGHQWLI\� WKH� RSHQ� LVVXHV� IURP�
PRGHOLQJ� WR� HQDFWLQJ� FROODERUDWLYH� SURFHVVHV� DQG� VXJJHVW�
VRPH�LPSURYHPHQWV��

6XSSRVH�WKHUH�LV�D�GHILQHG�SURFHVV�FRQWDLQLQJ�FROODERUDWLYH�
WDVNV� DV� GHVFULEHG� LQ� 6HFWLRQ� ��� ZH� GLVFXVV� LQ� 6HFWLRQ� �� WKH�
PDLQ� LVVXHV� LQ� PRGHOLQJ� DQG� HQDFWLQJ� VXFK� D� SURFHVV�� 7KHQ��
ZH� DWWHPSW� WR� LGHQWLI\� WKH� UHTXLUHPHQWV� RI� DQ� HIILFLHQW�
IUDPHZRUN� DOORZLQJ� WR� PRGHO� H[HFXWDEOH� FROODERUDWLYH�
SURFHVVHV� DQG� HVSHFLDOO\� WR� HDVLO\� GHSOR\� WKH� PRGHOHG�
SURFHVVHV� LQ� D� 306�� 6HFWLRQ� �� SUHVHQWV� RXU� SURSRVDO� WR�
LQWURGXFH� IOH[LELOLW\� DW� PRGHOLQJ� DQG� HQDFWLQJ� WLPH� E\� DQ�
DSSURDFK� EDVHG� RQ� FROODERUDWLYH� SDWWHUQV� WR� DOORZ� SURFHVV�
DFWRUV�FKRRVLQJ�WKH�PRVW�DGDSWHG�ZD\�WR�SHUIRUP�DQG�FRQWURO�
WKHLU�FROODERUDWLYH�DFWLYLWLHV��6HFWLRQ���GLVFXVVHV�VRPH�UHODWHG�
ZRUNV� DQG� 6HFWLRQ� �� FRQFOXGHV� WKLV� SDSHU� DQG� RXWOLQHV� RXU�
ZRUN�LQ�SURJUHVV��

,,� ,//8675$7,1*�(;$03/(

,Q� WKLV� VHFWLRQ�� ZH� SUHVHQW� D� VLPSOH� SURFHVV� ³5HYLHZ� D�
'RFXPHQW´�ZKLFK�ZLOO�EH�XVHG� WR� LOOXVWUDWH�RXU�REVHUYDWLRQV��
7KLV�SURFHVV�LV�FRPSRVHG�RI�WZR�WDVNV��Review Document�DQG�
Modify Document�� 7KH� ILUVW� WDVN� Review Document� LV�
SHUIRUPHG� E\� WKH� UROH� Reviewer� WR� UHYLHZ� WKH� VXEPLWWHG�
GRFXPHQW��,W�FDQ�EH�SHUIRUPHG�E\�VHYHUDO�UHYLHZHUV�WKXV�LW�LV�D�
FROODERUDWLYH� WDVN�� 7KH� VHFRQG� WDVN� Modify Document� LV�
SHUIRUPHG�E\�WKH�Author�WR�GHDO�ZLWK�WKH�DQQRWDWLRQV�PDGH�E\�
WKH�GLIIHUHQW�UHYLHZHUV�DQG�PRGLI\�WKH�RULJLQDO�GRFXPHQW���

,Q�WKLV�H[DPSOH��ZH�FRQVLGHU�WKH�IROORZLQJ�ZRUN�VHTXHQFH�
UHODWLRQV�EHWZHHQ�WZR�WDVNV��

&ROODERUDWLYH�3URFHVVHV�0DQDJHPHQW�� 
IURP�0RGHOLQJ�WR�(QDFWLQJ�



� Finish2Start (FS)�� WKH� ILUVW� WDVN� PXVW� ILQLVK� VR� WKDW� WKH�
VHFRQG�WDVN�FDQ�VWDUW��

� Start2Start (SS)��WKH�VHFRQG�WDVN�FDQ�VWDUW�LI�WKH�ILUVW�WDVN�
KDV�VWDUWHG��

)LJ����SUHVHQWV� WKH� WZR�SRVVLEOH�PRGHOV� �LQ� WKH� ILJXUH�ZH�
FRPELQHG� WKH� WZR� ZRUN� VHTXHQFH� UHODWLRQV� ±� )6� RU� 66�� EXW�
HDFK�RQH�RI�WKHP�FRQVLVWV�RI�D�GLVWLQFW�PRGHO��RI�WKH�Review a

Document� SURFHVV� FRUUHVSRQGLQJ� WR� WKH� DERYH� UHODWLRQ�
EHWZHHQ� LWV� WZR� WDVNV�� ,Q� WKHVH� WZR� FDVHV�� WKH� SURFHVV� VWDUWV�
ZLWK�D�Submitted�Document�WR�EH�UHYLHZHG�DV�DQ�LQSXW�RI�WKH�
Review Document� WDVN�� 7KLV� WDVN� SURGXFHV� DQ� Annotated

Document� DUWLIDFW� ZKLFK� ZLOO� EH� XVHG� LQ� WKH� VHFRQG� WDVN�
Modify Document�WR�SURGXFH�D�Revised Document��

�

)LJ�� ��� 5HYLHZ� 'RFXPHQW� VKRZLQJ� WKH� WZR� FDVHV� )LQLVK�6WDUW� �)6�� DQG�
6WDUW�6WDUW��66��

,Q� )LJ�� ��� ZKHQ� WKH� FKRVHQ� VHTXHQFLQJ� LV� Finish2Start�
�)6��� EHIRUH� VWDUWLQJ�� WKH� WDVN� Modify Document PXVW� ZDLW�
XQWLO� WKH� WDVN� Review Document� LV� ILQLVKHG�� 7KH� Start2Start�
�66��VHTXHQFLQJ�PHDQV�WKDW�WKH�Modify Document�FDQ�VWDUW�DV�
VRRQ�DV�Review Document KDYH�VWDUWHG��

$V� RXU� ILUVW� WDVN� FDQ� EH� UHDOL]HG� E\� VHYHUDO� DFWRUV��
FROODERUDWLRQ� IRU� WKLV� SURFHVV� KDV� WR� EH� VXSSRUWHG� DW� WZR�
OHYHOV��FRRUGLQDWLRQ�EHWZHHQ�WKH�ILUVW�WDVN�DQG�WKH�VHFRQG�WDVN��
FRRSHUDWLRQ�DPRQJ�DFWRUV�RI�WKH�ILUVW�WDVN�IRU�LWV�FRPSOHWLRQ���

,,,� ,668(6�2)�&2//$%25$7,9(�352&(66�0$1$*(0(17�
7KH�PRVW�LPSRUWDQW�REMHFWLYH�RI�SURFHVV�PDQDJHPHQW�LV�WR�

SURYLGH� XVHUV� D� VXSSRUW� WR� FRQWURO� WKH� HQDFWPHQW� RI� WKH�
H[DPSOH�SURFHVV��L�H��WR�FRRUGLQDWH�WKH�WDVNV�RI�WKH�SDUWLFLSDQWV�
WR�FRUUHFWO\�SURJUHVV�WKH�SURFHVV��)RU�WKDW�SXUSRVH��WKH�SURFHVV�
PRGHO�PXVW�SURYLGH�HQRXJK�LQIRUPDWLRQ�WR�SURFHVV�HQJLQH�VR�
WKDW�LW�FDQ�GHFLGH�ZKHQ�D�WDVN�FDQ�VWDUW�RU�ILQLVK��

%DVHG� RQ� WKH� LOOXVWUDWLQJ� H[DPSOH�� WKLV� VHFWLRQ� GLVFXVVHV�
VRPH� LVVXHV� IURP� PRGHOLQJ� WR� HQDFWLQJ� D� FROODERUDWLYH�
SURFHVV�� ,Q� WKLV� SDSHU�� ZH� IRFXV� RQ� WKH� FRRUGLQDWLRQ� DQG� WKH�
GDWD� H[FKDQJH� RI� FROODERUDWLYH� WDVNV�� WKH� FRPPXQLFDWLRQ�
EHWZHHQ�WKRVH�WDVNV�LV�RXW�RI�VFRSH�RI�WKLV�ZRUN��

A. Ambiguities of collaborative process modeling

:KHQ� XVLQJ� D� 306� WR� HQDFW� D� SURFHVV� PRGHO�� D� SURFHVV�
LQVWDQFH�ZLOO�EH�FUHDWHG�� L�H�� WKH� LQVWDQFHV�RI� LWV� WDVNV�ZLOO�EH�
FUHDWHG��7KH�306�PXVW�KDYH�HQRXJK� LQIRUPDWLRQ�RQ� WKH� WDVN�

LQVWDQFHV� DQG� WKH� UHODWLRQV� EHWZHHQ� WKHP� WR� DOORZ� D� FRUUHFW�
FRQWURO�RI�WKH�UXQQLQJ�SURFHVV���

+RZHYHU�� PRVW� RI� H[LVWLQJ� SURFHVV� PRGHOLQJ� ODQJXDJHV�
�30/V��GR�QRW�SURYLGH�D�FOHDU�VHPDQWLFV�RQ�KRZ�WR�LQVWDQWLDWH�
D�FROODERUDWLYH�WDVN��&RQVHTXHQWO\��IURP�WKH�SURFHVV�PRGHO�LQ�
)LJ�� ��� WKHUH� DUH� VHYHUDO� SRVVLEOH� LQWHUSUHWDWLRQV� WR� HVWDEOLVK�
WKH� UHODWLRQV� DPRQJ� WDVN� LQVWDQFHV� DW� HQDFWLQJ� WLPH�� 7KH�
LQWHUSUHWDWLRQV�FDQ�EH�GHILQHG�E\�XVLQJ�WKH�ZRUNIORZ�SDWWHUQV��
DV� SURSRVHG� LQ� >�@�� GHVFULELQJ� YDULRXV� H[HFXWLRQ� VFHQDULRV�
EDVHG� RQ� GLIIHUHQW� ZD\V� WR� VHTXHQFH� WDVN� LQVWDQFHV� �FRQWURO�
IORZ� SDWWHUQV�� DQG� WR� H[FKDQJH� GDWD� EHWZHHQ� WDVN� LQVWDQFHV�
�GDWD�SDWWHUQV���7KRVH�SDWWHUQV�VHUYHG�DV�LQVSLUDWLRQ�LQ�>�@�IRU�
7KXDQ� HW� DO�� WR� GHILQH� VRPH� FROODERUDWLRQ� SDWWHUQV� DW�
PRGHOOLQJ��LQVWDQWLDWLRQ�RU�H[HFXWLRQ�WLPH���

)ROORZLQJ�� ZH� XVH� WZR� SDWWHUQV� SURSRVHG� IURP� >�@� WR�
SUHVHQW� GLIIHUHQW� FDVHV� RI� WKH� LQVWDQWLDWLRQ� RI� WKH� SURFHVV�
PRGHOV�IURP�)LJ�����

� Duplicate in Sequence with Multiple Actors� �DND�
sequential pattern��� WKLV� SDWWHUQ� LV� XVHG� ZKHQ� D� WDVN� LQ�
WKH� SURFHVV� LV� HQDEOHG� DIWHU� WKH� FRPSOHWLRQ� RI� WKH�
SUHYLRXV� WDVN� �LQ� WKH� VDPH�SURFHVV��� 7KLV� SDWWHUQ� VHUYHV�
WR�FRQVWUXFW�D� VHULHV�RI�FRQVHFXWLYH� WDVNV�ZKHUH� WKHUH� LV�
RQH� LQSXW� DQG� RQH� RXWSXW� DQG� HYHU\� DFWRU� SURGXFHV� D�
VSHFLILF�SDUW�RI�WKH�ILQDO�RXWSXW��

� Duplicate in Parallel with Multiple Actors� �DND�parallel

pattern��� WKLV� SDWWHUQ� LV� XVHG� ZKHQ� D� VHW� RI� WDVNV� DUH�
H[HFXWHG�VLPXOWDQHRXVO\�DQG�SURGXFH�GLIIHUHQW�RXWSXWV��,W�
FDQ�EH��RSWLRQDOO\�� IROORZHG�E\�D�PHUJH�RI� WKH�GLIIHUHQW�
RXWSXWV��

,Q�)LJ�����ZH�SUHVHQW�WZR�FDVHV�FRUUHVSRQGLQJ�WR�WKH�XVH�RI�
WKH� VHTXHQWLDO� SDWWHUQ�� %RWK� FDVHV� XVH� WKH� VHTXHQFLQJ�
Finish2Start� �)6�� EHWZHHQ� WKH� WDVNV� Review Document� DQG�
Modify Document�� Review Document� LV� D� FROODERUDWLYH� WDVN��
WKXV�� LW� KDV� VHYHUDO� WDVN� LQVWDQFHV� DW� HQDFWLQJ� WLPH�� 7KDW�
LPSOLHV� WKDW� HYHU\� LQVWDQFH� RI� Review Document� PXVW� EH�
OLQNHG� ZLWK� WKH� WDVN� LQVWDQFH� Modify Document ZLWK� WKH� )6�
VHTXHQFLQJ��

�

)LJ�� ��� 6HTXHQWLDO� FDVH� )LQLVK�6WDUW� �)6�� ZLWK� )6� EHWZHHQ��
WKH�5HYLHZ�'RFXPHQW�LQVWDQFHV�



,Q�WKH�FDVH�ZKHUH�WKH�VHTXHQFLQJ�EHWZHHQ�WKH�LQVWDQFHV�RI�
Review Document� WDVN� DUH� VHW� WR� )6�� WR� VWDUW� Review Doc�� -

inst2��ZH�PXVW�ILUVW�ILQLVK�Review Doc. -inst1-�DQG�VR�RQ��7KH�
GLIILFXOW\�LQ�WKH�XVH�RI�WKLV�FDVH�OD\V�LQ�WKH�IDFW�WKDW�WKHUH�LV�QRW�
PXFK� VXSSRUW� LQ� WKH� FKRLFH� RI� WKH� ILUVW� LQVWDQFH� WR� H[HFXWH��
$OVR��ZKDW�FDQ�GULYH�WKH�SURFHVV�PDQDJHU�WR�VWDUW�ZLWK�Bob�LQ�
WKH� ILUVW� SODFH"� 7KLV� SRLQWV� RXW� WKH� SUREOHP� RI� VHTXHQFLQJ�
DPRQJ� UHYLHZHUV�� 6WDUWLQJ� ZLWK� Bob�� ZKDW� FDQ� GULYH� KLP� WR�
VWDUW�ZLWK�WKH�ILUVW�LQVWDQFH�LQVWHDG�RI�WKH�VHFRQG"�

+RZHYHU��ZKHQ� WKH� VHTXHQFLQJ�EHWZHHQ� WKH� LQVWDQFHV�RI�
Review Document� DUH� VHW� WR� 66� ±� PHDQLQJ� DQ� LQVWDQFH� FDQ�
VWDUW�DV� VRRQ�DV� WKH�SUHFHGLQJ�RQH�KDV�VWDUWHG�±� WKH�GLIILFXOW\�
OD\V� LQ� WKH� VKDULQJ� RI� WKH� GLIIHUHQW� GRFXPHQW� EHWZHHQ�
LQVWDQFHV�� ,QGHHG�� WR� VWDUW� D� WDVN� LQVWDQFH�� WKH� QHHGHG� LQSXW�
PLJKW�QHHG�WR�EH�LQ�D�GHILQHG�VWDWH�EHIRUH�LW�LV�PDQLSXODWHG�LQ�
WKH�FXUUHQW�WDVN�LQVWDQFH��2WKHUZLVH��LQ�WKH�H[DPSOH�RI�)LJ�����
ZH� PLJKW� KDYH� D� VLWXDWLRQ� ZKHUH� WZR� WDVN� LQVWDQFHV� DUH�
PDQLSXODWLQJ�WKH�VDPH�GRFXPHQW��ZKLFK�LV�QRW�ZDQWHG��

*LYHQ� WKH� VHTXHQFLQJ� EHWZHHQ� LQVWDQFHV� DUH� WKH� RQO\�
FKDQJHV�WKDW�RFFXU�LQ�RXU�H[DPSOH��IRU�UHSUHVHQWDWLRQ�SXUSRVH��
ZH�DUH�JRLQJ�WR�OHDYH�RXW�WKH�DFWRUV�DQG�GDWD�VKDUHG�EHWZHHQ�
LQVWDQFHV��

�

�
)LJ�� ��� 6HTXHQWLDO� FDVH� 6WDUW�6WDUW� �66�� ZLWK� )6� RU� 66� EHWZHHQ��
WKH�5HYLHZ�'RFXPHQW�LQVWDQFHV�

�
)LJ�� �� SUHVHQWV� WKH� FDVHV� FRUUHVSRQGLQJ� WR� WKH� Start2Start

VHTXHQFLQJ�EHWZHHQ�WKH�WZR�WDVNV�RI�RXU�SURFHVV��7KXV��HYHU\�
LQVWDQFH� RI� Review Document� LV� OLQNHG� WR� Modify Document�
ZLWK�66��

,Q�)LJ�����ZLWK�66�VHTXHQFLQJ��Modify Document�FDQ�VWDUW�
DV� VRRQ� DV� DOO� WKH� WKUHH� LQVWDQFHV� RI� Review Document� KDYH�
VWDUWHG��+RZHYHU��ZKHQ�ZH�KDYH�)6�EHWZHHQ�WKH�LQVWDQFHV�RI�
Review Document�� VHPDQWLFDOO\�� Modify Document� FDQQRW�
VWDUW� XQWLO� WKH� ODVW� LQVWDQFH� RI� Review Document� KDV� EHHQ�
VWDUWHG��

�

�

)LJ�����3DUDOOHO�FDVH�ZLWK�)6�RU�66�EHWZHHQ�5HYLHZ�'RFXPHQW�LQVWDQFHV�DQG�
0RGLI\�'RFXPHQW�

&RQVLGHULQJ�)LJ�����WKH�SDWWHUQ�GRHV�QRW�VHPDQWLFDOO\�DOORZ�
WR� VWDUW� WKH� Modify Document� DV� VRRQ� DV� RQH� LQVWDQFH� RI�
Review Document� LV� ILQLVKHG� �)6�� RU� KDV� VWDUWHG� �66�� HYHQ�
WKRXJK� LW� LV� D� FRPPRQ� VFHQDULR� LQ� UHDO� OLIH� �HYHQ� ZLWK� WKH�
Review Document�H[DPSOH����

,I� ZH� FRQVLGHU� RQH� FDVH� �FDOOHG� VLWXDWLRQ� $�� ZKHUH� WKH�
VHFRQG� WDVN�� Modify Document�� KDV� WR� EH� FROODERUDWLYH�� WKXV�
KDYLQJ�PXOWLSOH� LQVWDQFHV�� ,Q� WKLV�VLWXDWLRQ��RQ�ERWK�VFHQDULRV�
�)6�DQG�66�� IURP�)LJ����� HDFK� LQVWDQFH�RI�Review Document�
ZRXOG�EH� OLQNHG��ZLWK�)6�RU�66�� WR�HYHU\� LQVWDQFH�RI�Modify

Document��7KDW�PHDQV�Review Doc. -inst1-�ZRXOG�EH�OLQNHG�WR�
WZR� LQVWDQFHV� RU� PRUH� RI� Modify Document�� 7KDW� VLWXDWLRQ�
DSSOLHG�LQ�)LJ����LPSOLHV�WKDW�HYHU\�RXWSXW�IURP�HDFK�LQVWDQFH�
RI�Review Document� WR�EH�WDNHQ�DV�DQ�LQSXW�LQ�HDFK�LQVWDQFH�
RI� Modify Document�� 7KLV� FDVH� LV� UHSUHVHQWHG� LQ� )LJ�� ��� :H�
RPLWWHG� WKH�ZRUN� VHTXHQFHV� EHWZHHQ� WKH� WZR�PDLQ� WDVNV� DQG�
DOVR� WKH� DFWRUV� RQ� SXUSRVH� WR� EHWWHU� UHSUHVHQW� WKH� OLQNV� ZLWK�
LQSXWV� DQG� RXWSXWV�� :LWK� UHJDUG� WR� WKLV� VLWXDWLRQ�� WKHUH� LV� QR�
GHILQHG�VKDUHG�GDWD�EHWZHHQ� WKH� LQVWDQFHV�RI� WKH� VHFRQG� WDVN�
ZKLFK�PDNHV� LW�GLIILFXOW� WR� UHDOO\� ILQLVK� WKH�HQDFWPHQW�XQOHVV�
DGGLQJ�D�Merging WDVN�ZKLFK�ZLOO�FKDQJH�WKH�LQLWLDO�SURFHVV��

�

)LJ�����5HSUHVHQWDWLRQ�RI�6LWXDWLRQ�$�ZLWKRXW�WKH�ZRUN�VHTXHQFHV�



B. Inadequacy of collaborative process enacting

:KHQ�HQDFWLQJ�D�SURFHVV��PDQ\�FROODERUDWLYH�VLWXDWLRQV�DV�
GHVFULEHG�E\�WKH�:RUNIORZ�3DWWHUQV�>�@�FDQ�KDSSHQ��$V�VKRZQ�
LQ� WKH� HYDOXDWLRQ� RQ� WKH� ZHEVLWH� RI� :RUNIORZ� 3DWWHUQV� >��@��
QRW� DOO� RI� WKHVH� SDWWHUQV� DUH� VXSSRUWHG� E\� H[LVWLQJ� 306V��
HVSHFLDOO\� WKH�SDWWHUQV�FRQFHUQLQJ�PXOWL�LQVWDQFHV�DQG� VKDUHG�
GDWD�DV�GHVFULEHG�LQ�WKH�JLYHQ�H[DPSOH��

2QH� UHDVRQ� RI� WKLV� ODFN� RI� VXSSRUW� LV� WKDW� WKH�
LPSOHPHQWDWLRQ�RI�WKH�FRPSOH[�SDWWHUQV�LV�QRW�HDV\��,W�UHTXLUHV�
WKH� 306� WR� FRQVLGHU� QRW� RQO\� WKH� UHODWLRQV� EHWZHHQ� WDVNV� LQ�
WKH� PRGHO� EXW� DOVR� WKH� UHODWLRQV� RI� WDVN� DQG� GDWD� LQVWDQFHV�
HPHUJLQJ� DW� HQDFWPHQW� WLPH�� :KHQ� D� WDVN� H[HFXWHV� PXOWLSOH�
WLPHV�� VXSSRVH� WKDW� WKH� UHODWLRQV� EHWZHHQ� LWV� LQVWDQFHV� DUH�
FOHDUO\� GHILQHG�� WKH� SURFHVV� HQJLQH� KDV� WR� H[DPLQH� DOO� WKH�
WDVN¶V�LQVWDQFHV�WR�PDNH�D�GHFLVLRQ�RQ�D�VWDWH�WUDQVLWLRQ�RI�WKH�
WDVN�� )RU� H[DPSOH�� LQ� WKH� VLWXDWLRQ�RI� )LJ�� ���ZH� FDQQRW� VWDUW�
Modify Document�XQWLO� WKH�ODVW� LQVWDQFH�RI�Review Document�
KDV�EHHQ�VWDUWHG��7KLV�LPSOLHV�D�ILQH�JUDLQHG�FRQWURO�RQ�DOO�RI�
WKH�SUHGHFHVVRUV�RI�WKH�WDVN�WR�H[HFXWH��Modify Document��EXW�
DOVR� D� FRQWURO� RQ� WKH� OLQNV� EHWZHHQ� WKH� LQVWDQFHV� RI� WKH�
SUHYLRXV�WDVN��Review Document���

:KHQ� D� PXOWL�LQVWDQFHV� WDVN� ZLWK� VKDUHG� GDWD� LV� HQDFWHG�
EXW�QRW�DOO�LQVWDQFHV�DUH�FUHDWHG�DW�WKH�VDPH�WLPH��DQ�LVVXH�WKDW�
FDQ�KDSSHQ�LV�ZKHWKHU�WKH�YDOXHV�RI�GDWD�HOHPHQWV�DUH�VHW� IRU�
DOO� H[HFXWLRQ� LQVWDQFHV� DW� WKH� LQLWLDOL]DWLRQ� RI� WKH� PXOWL�
LQVWDQFH�WDVN�RU�ZKHWKHU�WKH\�FDQ�EH�IL[HG�DIWHU�WKLV�RFFXUV�EXW�
SULRU� WR� WKH� DFWXDO� LQYRFDWLRQ� RI� WKH� WDVN� LQVWDQFH� WR� ZKLFK�
WKH\� UHODWH��$QRWKHU� VLPLODU� LVVXH�FDQ�DULVH�ZKHQ� ZH� ILQLVK�D�
PXOWL�LQVWDQFHV� WDVN� ZLWK� GLIIHUHQW� RXWSXWV� SURGXFHG� E\� LWV�
LQVWDQFHV�� 7KH� SURFHVV� HQJLQH� PD\� GHDO� ZLWK� D� QHZ� WDVN� WR�
PHUJH� WKH�RXWSXWV��&RQVLGHULQJ� WKH� VLWXDWLRQ�GHSLFWHG� LQ�)LJ��
���D�PHUJH�RI�WKH�Revised Document�RXWSXWV�LV�QHFHVVDU\��7KLV�
EULQJV�XS�WKH�TXHVWLRQ�RI�G\QDPLFDOO\�LQWURGXFLQJ�D�QHZ�WDVN�
GXULQJ�H[HFXWLRQ��

(YHQ� LI� D� 306� LPSOHPHQWV� VRPH� SURSRVHG� SDWWHUQV�� LW�
SURYLGHV� D� ULJLG� ZD\� WR� VXSSRUW� WKH� ZD\� WKDW� D� FROODERUDWLYH�
WDVN�FDQ�EH�HQDFWHG��EDVHG�RQ�KRZ�WKH�SDWWHUQ�LV�LPSOHPHQWHG��
,Q�UHDOLW\��WKH�ZD\�XVHG�WR�HQDFW�D�FROODERUDWLYH�WDVN�VKRXOG�EH�
IOH[LEO\� FKRVHQ� DFFRUGLQJ� WR� WKH� DFWXDO� RUJDQL]DWLRQ� RI� WKH�
SDUWLFLSDQWV�DQG�WKH�QDWXUH�RI�WKH�SURFHVVHG�GDWD�

,9� 72:$5'6�$�)/(;,%/(�352&(66�0$1$*(0(17�6<67(0�)25�
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7R� DGGUHVV� WKH� DIRUHPHQWLRQHG� LVVXHV�� ZH� KDYH� SURSRVHG�
DQ� DSSURDFK� WR� PDQDJH� FROODERUDWLYH� VRIWZDUH� SURFHVVHV�
ZKLFK� DLP� DW� SURYLGLQJ� ���� D� SURFHVV� PRGHOLQJ� ODQJXDJH�
�30/�� HTXLSSHG� ZLWK� VSHFLDO� FRQVWUXFWV� WR� GHVFULEH�
FROODERUDWLYH� SDWWHUQV�� ���� DQ� RSHUDWLRQDO� VHPDQWLFV� HQDEOLQJ�
H[HFXWH� WKH� VHOHFWHG� FROODERUDWLYH� SDWWHUQV�� ���� D� SURFHVV�
PDQDJHPHQW� V\VWHP� VXSSRUWLQJ� IOH[LELOLW\� E\� ODWH� ELQGLQJ� VR�
WKDW� XVHUV� FDQ� FKRRVH�� DW� HQDFWPHQW� WLPH�� DSSURSULDWH�
FROODERUDWLYH� SDWWHUQV� FRUUHVSRQGLQJ� WR� WKHLU� RUJDQL]DWLRQDO�
PRGHO��$GGLWLRQDOO\��RXU�DSSURDFK�DOORZV�WR�G\QDPLFDOO\�DGG�
QHZ�LQVWDQFHV�RI�D� UXQQLQJ�FROODERUDWLYH� WDVN��QHZ�DFWRUV� IRU�

WKH� H[HFXWLRQ� DQG� SDUW� RI� DUWLIDFWV� DQG� DOVR� GHOHWH� WKHP� LI�
QHFHVVDU\��

)RU�VXSSRUWLQJ�RXU�30/�H[HFXWLRQ��ZH�KDYH�DOVR�SURSRVHG�
D�SURFHVV�HQJLQH�SURWRW\SH��FDOOHG�&3(��&ROODERUDWLYH�3URFHVV�
(QJLQH��� )LJ�� �� EHORZ� VKRZV� WKH� JHQHUDO� DUFKLWHFWXUH� RI� RXU�
FROODERUDWLYH� SURFHVV� HQJLQH� SURWRW\SH�� 7KH� SURMHFW� PDQDJHU�
LQWHUDFWV� ZLWK� WKH� SURWRW\SH� WR� H[HFXWH� WKH� GLIIHUHQW� SRVVLEOH�
DFWLRQV�� 7KH� FRPSRQHQW� process models KROGV� WKH� GLIIHUHQW�
PRGHOV�RI�SURFHVVHV�WKDW�WKH�SURWRW\SH�QHHGV�WR�H[HFXWH��7KH\�
FRUUHVSRQG� WR� WKH� SURFHVV� PRGHOLQJ� ODQJXDJH� HTXLSSHG� ZLWK�
VSHFLDO�FRQVWUXFWV�WR�GHVFULEH�FROODERUDWLYH�SDWWHUQV���'LIIHUHQW�
listeners DUH�DYDLODEOH�LQVLGH�WKH�SURFHVV�HQJLQH��7KH\�DOORZ�WR�
WUDFN�WKH�HYROXWLRQ�RI�VWDWH�RI�WKH�GLIIHUHQW�WDVN�LQVWDQFHV�WKDW�
DUH�EHLQJ�HQDFWHG��

7KH�SURFHVV�HQJLQH�FDQ�DFFHVV�DQG�VWRUH�WKH�GLIIHUHQW�WDVN�
LQVWDQFHV� WKURXJK� WKH� GDWDEDVH� PDQDJHPHQW� V\VWHP�
UHSUHVHQWHG� E\� WKH� instances store�� 7KH� QHFHVVDU\� resources

DQG� artifacts� IRU� WKH� H[HFXWLRQ� RI� WKH� WDVN� LQVWDQFHV� DUH�
DYDLODEOH� WKURXJK� H[WHUQDO� V\VWHPV� VXFK� DV� WKH� artifacts

management system DQG� WKH� resources management system.

7KH\�DUH�PDGH�DYDLODEOH�IRU�WKH�SURFHVV�HQJLQH�WKURXJK�FRS\�
UHTXHVWV��

�

)LJ�����*HQHUDO�DUFKLWHFWXUH�RI�RXU�&3(�SURWRW\SH��

0DLQO\� RXU� SURWRW\SH� DOORZV� SURMHFW� WHDPV� WR� XSORDG� D�
SURFHVV� PRGHO� DQG� WKHQ� JHQHUDWH� DOO� WKH� DFWLYLWLHV� DQG� WDVN�
LQVWDQFHV� WR� EH� HQDFWHG�� *LYHQ� SURMHFW� GHYHORSPHQW� LV�
FROODERUDWLYH�� WKH� SURMHFW� PDQDJHU� FDQ� FKRRVH� KRZ� PDQ\�
LQVWDQFHV�RI�HYHU\�FROODERUDWLYH� WDVN�KH�ZLVKHV� WR� LQVWDQWLDWH��
7KLV� FKRLFH� FDQ�EH�GHSHQGHQW�RQ� WKH� FRPSOH[LW\�RI� WKH� WDVN��
WKH�GXUDWLRQ�RI�WKH�SURMHFW�DQG�RU�RWKHU�IDFWRUV�RUJDQL]DWLRQDO�
EDVHG��+H� FDQ� DOVR� FKRRVH� WKH� FROODERUDWLRQ� SDWWHUQ� WR� DSSO\�
IRU�HDFK�FROODERUDWLYH�WDVN�EDVHG�RQ�WKH�SURMHFW�FKDUDFWHULVWLFV��
2XU� SURWRW\SH� LV� ZRUNLQJ� ZLWK� D� VHW� RI� SDWWHUQV� EDVHG� RQ�
SDUDOOHO� RU� VHTXHQWLDO� H[HFXWLRQ� DW� ILUVW�� 7KH� SDUDOOHO� SDWWHUQ�
PHDQV� WKDW� WKH� LQVWDQWLDWHG� WDVNV�DUH�H[HFXWHG�VLPXOWDQHRXVO\�
IROORZHG�E\� D�PHUJH�RI� WKH� GLIIHUHQW� RXWSXWV��7KH� VHTXHQWLDO�
SDWWHUQ� PHDQV� WKDW� HYHU\� WDVN� LQVWDQFH� PXVW� ZDLW� IRU� WKH�
SUHYLRXV� WDVN� WR� EH� ILQLVKHG� �IRU� WKH� )LQLVK�6WDUW� ±� )6� ZRUN�
VHTXHQFH��� 7KRVH� WDVN� LQVWDQFHV� DUH� DVVLJQHG� WR� DFWRUV� ZLWK�
LQSXWV�DQG�H[SHFWHG�RXWSXWV��7KH� UHVRXUFH�DVVLJQPHQW�DOORZV�



HYHU\� VWDNHKROGHU� WR�NQRZ�KLV�RZQ� WDVNV� DQG� WKH� VHTXHQFLQJ�
EHWZHHQ� WKH� RWKHUV�� )LQDOO\�� HYHU\� DFWRU� ZLOO� EH� DEOH� WR�
JUDSKLFDOO\�YLVXDOL]H� WKH� VWDWHV�RI�KLV� WDVN� LQVWDQFHV�DQG�QH[W�
VWHSV�WR�WDNH��
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,Q� RUGHU� WR� SURYLGH� DQ� HIILFLHQW� VXSSRUW� IRU� FROODERUDWLYH�

ZRUNV�� WKHUH�DUH�PDQ\�ZRUNV� LQ�&6&:��&RPSXWHU�VXSSRUWHG�
&ROODERUDWLYH� :RUN��� &(� �&ROODERUDWLRQ� (QJLQHHULQJ�� DQG�
.0� �.QRZOHGJH� 0DQDJHPHQW�� DGGUHVVLQJ� WKH� SUREOHP� RI�
XQGHUVWDQGLQJ� KRZ� SHRSOH� FROODERUDWH�� 7KH\� KDYH� SURSRVHG�
VROXWLRQV�WR�GHVLJQ�FROODERUDWLYH�SURFHVVHV��WR�VXSSRUW�VKDULQJ��
FRPPXQLFDWLRQ� DQG� QHJRWLDWLRQ� LQ� FROODERUDWLYH� VLWXDWLRQV��
+RZHYHU�� WKHVH� UHVHDUFK� GLUHFWLRQV� DUH� RXW� RI� VFRSH� RI� RXU�
SDSHU��:H�GLVFXVV�LQ�WKLV�VHFWLRQ�RQO\�WKH�ZRUNV�GHDOLQJ�ZLWK�
PRGHOLQJ�DQG�HQDFWLQJ�FROODERUDWLYH�SURFHVVHV���

6HYHUDO� ZRUNV� LGHQWLI\� WKH� UHFXUUHQW� SDWWHUQV� RI�
FROODERUDWLYH� SURFHVVHV�� ,Q� >�@�� DXWKRUV� SURSRVH� D� VHULHV� RI�
ZRUNIORZ� SDWWHUQV� IRU� ZRUNIORZV� IXQFWLRQDOLWLHV�� 5HIHUHQFHV�
>�@>�@� SURSRVH� ERWK� FROODERUDWLYH� SDWWHUQV� HYHQ� WKRXJK� >�@�
RQO\� IRFXVHV� RQ� UHSUHVHQWLQJ� FROODERUDWLYH� VLWXDWLRQV� DW�
PRGHOLQJ�WLPH�DQG�QRW�UHDO�VLWXDWLRQV�DW�HQDFWPHQW�WLPH��2WKHU�
ZRUNV� SURSRVH� VSHFLDO� FRQVWUXFWV� WR� PRGHO� FROODERUDWLYH�
DFWLYLWLHV� DQG� SURWRFROV� >�@>�@�� ,Q� >�@�� DXWKRUV� SUHVHQW� DQ�
H[WHQVLRQ�RI�%301�PRGHOLQJ� ODQJXDJH� LQFOXGLQJ�QRWDWLRQ� WR�
KDQGOH�RFFXUULQJ� WDVNV� LQ�FROODERUDWLYH�SURFHVVHV��5HIHUHQFHV�
>��@>��@�SUHVHQW� D� GHVLJQ� DSSURDFK� DV�7KLQN/HWV� FRQFHSWV� WR�
DFKLHYH� UHSHDWDEOH� SDWWHUQV� RI� FROODERUDWLRQ�� ,Q� >��@�� DXWKRUV�
KDYH� GHYHORSHG� D� YLVXDO� ODQJXDJH� WR� PRGHO� FROODERUDWLRQ�
SURWRFROV�� 7KDW� ODQJXDJH� KDV� EHHQ� LQWHJUDWHG� LQ� D� PRGHO�
GULYHQ�VRIWZDUH�GHYHORSPHQW�PHWKRG��6RPH�VWDQGDUG�SURFHVV�
PRGHOLQJ� ODQJXDJHV� DV� 63(0� >��@� DQG� %301� >��@� SURYLGH�
DOVR� QRWDWLRQV� WR� PRGHO� FHUWDLQ� FROODERUDWLYH� DVSHFWV� RI�
SURFHVVHV��VXFK�DV�DFWLYLWLHV�ZKLFK�FDQ�KDYH�PXOWLSOH�LQVWDQFHV�
DW� HQDFWLQJ� WLPH�� PHVVDJHV� H[FKDQJHG� DPRQJ� DFWLYLWLHV�� HWF��
+RZHYHU�� WKH� FLWHG� PRGHOLQJ� VROXWLRQV� IRFXV� RQ�
FRPPXQLFDWLQJ� FROODERUDWLYH� SURFHVVHV�� WKXV� SURGXFH� QRQ�
H[HFXWDEOH�SURFHVV�PRGHOV��

2Q� HQDFWLQJ� FROODERUDWLYH� SURFHVVHV� VLGH�� PRVW� RI� %30�
DQG�306�V\VWHPV�SURYLGH�VXSSRUW�IRU�FRRUGLQDWH�LQWUD�SURFHVV�
DFWLYLWLHV�� VRPH� RI� WKHP� SURYLGLQJ� DOVR� LQWHU�SURFHVVHV�
RUFKHVWUDWLRQ�� +RZHYHU�� WKH� DERYH� V\VWHPV� GR� QRW� SURSRVH�
HIILFLHQW� VXSSRUW� WR� FRQWURO� FROODERUDWLRQ� DW� WDVN� HQDFWPHQW�
OHYHO�� L�H�� WDVN� LQVWDQFHV� LQVLGH� D� FROODERUDWLYH� WDVN�� $V�
GLVFXVVHG� LQ� >�@�� WKHUH� DUH�&6&:� V\VWHPV� SURYLGLQJ� VXSSRUW�
IRU�SURFHVV�PRGHOLQJ�DQG�H[HFXWLRQ�DV�>�@�DQG�WKHUH�DUH�%30�
V\VWHPV� SURYLGLQJ� VXSSRUW� IRU� FROODERUDWLYH� DFWLYLWLHV� DV�
>��@>��@�� �7KH�PDLQ�ODFN�RI�WKHVH�V\VWHPV�LV�WKHLU�LQDELOLW\�WR�
LQWHUWZLQH�FROODERUDWLYH�PRGHOLQJ�DQG�HQDFWLQJ�RI�SURFHVVHV���
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2XU� DUWLFOH� PDLQO\� DGGUHVVHV� LVVXHV� LQ� FROODERUDWLYH�

SURFHVVHV� PDQDJHPHQW� DQG� OLPLWV� LQ� VXSSRUW� E\� WKH� H[LVWLQJ�
306V��,Q�WKLV�SDSHU��ZH�XQGHUOLQHG�VFHQDULRV�RFFXUULQJ�GXULQJ�
D�FROODERUDWLYH�SURFHVV�H[HFXWLRQ��2QH�RI� WKH�PRVW� LPSRUWDQW�
LVVXH�ZH�GLVFXVVHG� LV� WKH� ODFN�RI� FOHDU� VHPDQWLFV� E\� H[LVWLQJ�

30/V� RQ� KRZ� WR� LQVWDQWLDWH� D� FROODERUDWLYH� WDVN�� 7KXV�� RXU�
FRQWULEXWLRQ� LV� WR� SURSRVH� DQ� DSSURDFK� WR� PDQDJH�
FROODERUDWLYH� SURFHVVHV� ZLWK� D� IOH[LEOH� 306� VXSSRUWLQJ�
XQH[SHFWHG� VLWXDWLRQV� DW� HQDFWPHQW� WLPH� DQG� FROODERUDWLYH�
WDVNV�SHUIRUPHG�E\�VHYHUDO�DFWRUV��

:H�DUH�QRZ�FRQWLQXLQJ�WR�GHYHORS�WKH�DSSURDFK�SURSRVHG�
LQ�VHFWLRQ����&RQFUHWHO\��ZH�DUH�UHILQLQJ�RXU�SURFHVV�PRGHOLQJ�
ODQJXDJH� WR� LQWHJUDWH� WKH� H[HFXWDEOH� FRQFHSWV� GHGLFDWHG� WR�
FROODERUDWLYH�SURFHVVHV�� ,Q�RUGHU� WR� HQVXUH�D� UHDO�FRRSHUDWLRQ�
EHWZHHQ� VWDNHKROGHUV�� WKH� RSHUDWLRQDO� VHPDQWLFV� RI� VXFK�
FRQFHSWV�ZLOO�EH�GHILQHG�FOHDUO\�WR�SURYLGH�PRUH�FRQWURO�RYHU�
WKH� WUDQVLWLRQ� IURP� D� WDVN� WR� DQRWKHU� DW� HQDFWLQJ� WLPH��
$GRSWLQJ�WKH�PRGHO�GULYHQ�DSSURDFK��ZH�XVH�D�PHWDPRGHO�WR�
GHILQH� RXU� SURFHVV� PRGHOLQJ� ODQJXDJH�� 7KH� RSHUDWLRQDO�
VHPDQWLFV� RI� WKH� ODQJXDJH� ZLOO� EH� GHILQHG� XVLQJ� WKH� VWDWH�
PDFKLQHV�DVVRFLDWHG�WR�HDFK�H[HFXWDEOH�FRQFHSW��:H�KRSH�WKDW�
WKH� SURSRVHG� ODQJXDJH� ZLOO� DOORZ� VHL]LQJ� DOO� WKH� VWHSV� LQ� WKH�
HQDFWPHQW�RI�FROODERUDWLYH�SURFHVVHV��

:H� DUH� DOVR� LQYHVWLJDWLQJ� PRUH� FRQWURO�IORZ� DQG�
FROODERUDWLRQ� SDWWHUQV� IURP� >�@� LQ� RUGHU� WR� SURYLGH� PRUH�
FKRLFH� LQ� WKH� HQDFWPHQW� RI� D� FROODERUDWLYH� WDVN�� %DVLFDOO\��
WKRVH� SDWWHUQV� ZLOO� UHSUHVHQW� WKH� GLIIHUHQW� SRVVLEOH� VFHQDULRV�
GXULQJ�WKH�H[HFXWLRQ�RI�D�FROODERUDWLYH�SURFHVV��

5()(5(1&(6�
>�@ 5��%ULJJV��*��.ROIVFKRWHQ��9��*HUW�-DQ��DQG�'��'RXJODV�� ³'HILQLQJ�NH\�

FRQFHSWV�IRU�FROODERUDWLRQ�HQJLQHHULQJ�´�$0&,6������3URFHHGLQJV��S������
������

>�@ +DQDQH� $ULRXDW�� (ULF� $QGRQRII�� &KLKDE� +DQDFKL�� 'R� 3URFHVV�EDVHG�
6\VWHPV� 6XSSRUW� (PHUJHQW�� &ROODERUDWLYH� DQG� )OH[LEOH� 3URFHVVHV"�
&RPSDUDWLYH�$QDO\VLV� RI�&XUUHQW� 6\VWHPV�� 3URFHGLD�&RPSXWHU� 6FLHQFH��
(OVHYLHU��������YRO������Q�&���SS�����������

>�@ :��0��YDQ�'HU�$DOVW��$��+��7HU�+RIVWHGH��%��.LHSXV]HZVNL�� DQG�$��3��
%DUURV��³:RUNIORZ�SDWWHUQV�´�'LVWULEXWHG�DQG�SDUDOOHO�GDWDEDVHV��YRO������
QR�����SS���±����������

>�@ 7��7��9R��%��&RXOHWWH��+��1��7UDQ�� DQG�5��/EDWK�� ³'HILQLQJ� DQG�8VLQJ�
&ROODERUDWLRQ�3DWWHUQV�IRU�6RIWZDUH�3URFHVV�'HYHORSPHQW�SGI�´�SUHVHQWHG�
DW� WKH� ,QWHUQDWLRQDO� :RUNVKRS� RQ� &RRSHUDWLYH� 0RGHO� 'ULYHQ�
'HYHORSPHQW� �&0''�������ZLWKLQ�WKH��UG� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
0RGHO�'ULYHQ� (QJLQHHULQJ� DQG� 6RIWZDUH� 'HYHORSPHQW�
�02'(/6:$5'��������$QJHUV��)UDQFH��������SS�����±����

>�@ -DFTXHV�/RQFKDPS��3URFHVV�PRGHO�SDWWHUQV� IRU�FROODERUDWLYH�ZRUN����WK�
,),3�:RUOG�&RPSXWHU�&RQJUHVV���7HOHFRRSHUDWLRQ
����$XJ�������9LHQQD��
$XVWULD�����S��������

>�@ .��$��.HGML��5��/EDWK��%��&RXOHWWH��0��1DVVDU��/��%DUHVVH��DQG�)��5DFDUX��
³6XSSRUWLQJ� FROODERUDWLYH� GHYHORSPHQW� XVLQJ� SURFHVV� PRGHOV�� D� WRROHG�
LQWHJUDWLRQ�IRFXVHG� DSSURDFK�� -RXUQDO� RI� 6RIWZDUH�� (YROXWLRQ� DQG�
3URFHVV��YRO������QR������SS�����±�����2FW��������

>�@ ,�� 7�� +DZU\V]NLHZ\F]�� ³$� PHWDPRGHO� IRU� PRGHOLQJ� FROODERUDWLYH�
V\VWHPV�´� -RXUQDO� RI�&RPSXWHU� ,QIRUPDWLRQ�6\VWHPV�� YRO������QR�����SS��
��±����������

>�@ 3��$QWXQHV��9��+HUVNRYLF��6��)��2FKRD��DQG�-��$��3LQR��³0RGHOLQJ�+LJKO\�
&ROODERUDWLYH�3URFHVVHV�´� LQ�3URFHHGLQJV�RI� WKH� ,(((���WK� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH�:RUN�LQ�'HVLJQ��������

>�@ 'XVWGDU�6���&DUDPED�$�3URFHVV�DZDUH�&ROODERUDWLRQ�6\VWHP�VXSSRUWLQJ�
$G� KRF� DQG� &ROODERUDWLYH� 3URFHVV� LQ� 9LUWXDO� 7HDPV�� 'LVWULEXWHG� DQG�
3DUDOOHO�'DWDEDVHV��YRO������������SS����฀����

>��@&KDUR\� )��� *XDEWQL� $��� )DXUD� 0��� $� '\QDPLF� :RUNIORZ� 0DQDJHPHQW�
6\VWHP� IRU� &RRUGLQDWLRQ� RI� &RRSHUDWLYH� $FWLYLWLHV�� %XVLQHVV� 3URFHVV�
0DQDJHPHQW�:RUNVKRSV��9LHQQD��$XVWULD��6HSWHPEHU�������SS�����������

>��@0XQGEURG�1���%HXWHU� )���5HLFKHUW�0��� 6XSSRUWLQJ�.QRZOHGJH�LQWHQVLYH�
3URFHVVHV� WKURXJK� ,QWHJUDWHG� 7DVN� /LIHF\FOH� 6XSSRUW�� ,QW�� (QWHUSULVH�
'LVWULEXWHG�2EMHFW�&RPSXWLQJ�&RQIHUHQFH�$GHODLGH��6HSWHPEHU�������SS��
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