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/RUHQ]�+XUQL

,QVWLWXWH�RI�&DUWRJUDSK\��(7+�+RHQJJHUEHUJ��&+������=XULFK��6ZLW]HUODQG

7HO�����������������)D[�����������������HPDLO��OKXUQL#JHRG�HWK]�FK

5ROI�&KULVWLQDW

)HGHUDO�2IILFH�RI�7RSRJUDSK\��&+������:DEHUQ��6ZLW]HUODQG

7HO�������������������)D[������������������HPDLO��5ROI�&KULVWLQDW#OW�DGPLQ�FK

,Q� WKLV� SDSHU�� WKH�GHWDLOHG� IXQFWLRQDO� GHPDQGV� IRU� D�QHZ�GLJLWDO� FDUWRJUDSKLF� SUR�

GXFWLRQ�V\VWHP�DW�WKH�)HGHUDO�2IILFH�RI�7RSRJUDSK\�LQ�6ZLW]HUODQG�DUH�JLYHQ��)LUVW

UHVXOWV� RI� LQWHUDFWLYHO\�XSGDWHG� WRSRJUDSKLF�PDSV� LQ�K\EULG� UDVWHU�YHFWRU�PRGH�DUH

VKRZQ�� )LQDOO\�� IXWXUH� GHPDQGV� FRQFHUQLQJ� WKH� FRPELQDWLRQ� RI� FDUWRJUDSKLF� DQG

WRSRORJLFDO�GDWD�PRGHOV�DUH�SUHVHQWHG�

�� ,QWURGXFWLRQ

0RGHUQ�JHRJUDSKLF�DQG�FDUWRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�DOORZ�WR�UHFRUG��WR�HGLW�DQG�WR

GLVSOD\�VSDWLDO�WRSRJUDSKLF�DQG�WKHPDWLF�LQIRUPDWLRQ��7KH�WDVN�RI�GLJLWDO�FDUWRJUDSK\�LV

WR�ILQDOO\�PDNH�D�XVHIXO�VHOHFWLRQ�RXW�RI�WKH�SURFHVVHG�EDVLF�GDWD�DQG�WR�SUHVHQW�LW�LQ�D

SHUFHSWDEOH��JUDSKLF�IRUP�RQ�SDSHU�RU�RQ�HOHFWURQLF�PHGLD��+XUQL�/HX]LQJHU��������7KH

FDUWRJUDSKHU� WKHUHIRUH� PXVW� EH� HTXLSSHG� ZLWK� DQ� HUJRQRPLFDOO\� GHVLJQHG� JUDSKLFV

VRIWZDUH�FRQWDLQLQJ�D�FRPIRUWDEOH�DQG�SRZHUIXO�VHW�RI�VSHFLDO�FDUWRJUDSKLF�IXQFWLRQV�

,Q������������DQ�LQWHUDFWLYH�FDUWRJUDSKLF�V\VWHP�KDV�EHHQ�HYDOXDWHG�DW�WKH�)HGHUDO�2I�

ILFH� RI�7RSRJUDSK\�� SDUWO\� LQ� FROODERUDWLRQ�ZLWK� WKH� ,QVWLWXWH� RI�&DUWRJUDSK\� DW� (7+

=�ULFK��,Q�D�ILUVW�VWHS��WKH�QDWLRQDO�WRSRJUDSKLF�PDS�VHULHV�DUH�EHLQJ�XSGDWHG�LQ�K\EULG

UDVWHU�YHFWRU�PRGH��/DWHU��WKH�YHFWRU�EDVHG�SURGXFWLRQ�RI�HQWLUHO\�QHZ�WRSRJUDSKLF�DQG

WKHPDWLF�PDSV�LV�SODQQHG�

2QH�PDMRU� IXQFWLRQDOLW\� RI� WKH� QHZ� FDUWRJUDSKLF� V\VWHP� LV� LWV� K\EULG� ©:<6,:<*ª

�©:KDW�<RX�6HH�,V�:KDW�<RX�*HWª��FDSDELOLW\��7KH�VFDQQHG�ELQDU\�FRORU�VHSDUDWLRQV

DUH�VWDFNHG�DQG�GLVSOD\HG�DFFRUGLQJ�WR�WKHLU�FRUUHFW�SULRULWLHV��2YHUSULQWV�DQG�PDVNLQJ

HIIHFWV� FDQ� EH� YLVXDOL]HG��$GGLWLRQDOO\�� QHZO\� GLJLWL]HG� YHFWRU� REMHFWV� DUH� WUXO\� V\P�

EROL]HG� DQG� FDQ� EH� HGLWHG� LQ� UHDO� WLPH�PRGH�� ,QWHUDFWLRQV� EHWZHHQ� UDVWHU� DQG� YHFWRU

HOHPHQWV�FDQ�EH�VHHQ�LQ�WUXH�©:<6,:<*ª�GLVSOD\�DV�ZHOO�

7KH�DXWKRUV�KRSH�WKDW�WKLV�SDSHU�PD\�KHOS�RWKHU�FDUWRJUDSKHUV�ZKHQ�HYDOXDWLQJ�VLPLODU

V\VWHPV�



�� )XQFWLRQDO�GHPDQGV�IRU�D�GLJLWDO�FDUWRJUDSKLF�SURGXFWLRQ�V\VWHP

��� ,QSXW�RI�DQDORJ�DQG�GLJLWDO�PDS�GDWD

����� 6FDQQLQJ

•� 6FDQQLQJ�RI�RSDTXH�DQG�WUDQVSDUHQW�RULJLQDOV�LQ�ELQDU\�PRGH�

•� 2SWLFDO�RU�PHFKDQLFDO�GHYLFHV�IRU�H[DFW�SRVLWLRQLQJ�RI�WKH�RULJLQDOV�RQ�WKH�VFDQQHU�

•� 'LIIHUHQW��LI�SRVVLEOH�YDULDEOH��VFDQQLQJ�UHVROXWLRQV��DW�OHDVW������GSL��

•� 6FDQQLQJ�LQ�FRQWLQXRXV�WRQH�PRGH������JUD\�YDOXHV����ELW��

•� 6FDQQLQJ�LQ�5*%�FRORU�PRGH����[�����JUD\�YDOXHV����[���ELW��

����� 'LJLWDOL]DWLRQ

•� ,QSXW�RI�VPDOO�GDWD�VHWV�E\�PDQXDO�GLJLWDOL]DWLRQ�RQ�VFUHHQ�RU�XVLQJ�WDEOHW�

•� ,QSXW�RI�ODUJH�GDWD�VHWV�XVLQJ��VHPL��DXWRPDWLF�YHFWRUL]DWLRQ�SURJUDPV�

����� 'DWD�LPSRUW

•� ,PSRUW�RI�FRPPRQ�UDVWHU�GDWD�IRUPDWV��H��J��7,))��,QWHUJUDSK��6FLWH[�«��

•� ,PSRUW�RI�FRPPRQ�YHFWRU�GDWD�IRUPDWV��H��J��G[I��GJQ��36�«��

•� 3RVVLELOLW\�RI�XQVXSHUYLVHG�EDWFK�FRQYHUVLRQ�RI�PXOWLSOH�ILOHV�E\�FRPPDQG�OLQHV�

��� 9LVXDOL]DWLRQ�RI�GDWD�RQ�VFUHHQ

•� Ä:<6,:<*³��Ä:KDW�<RX�6HH�,V�:KDW�<RX�*HW³��GLVSOD\�RI�IXOO\�V\PEROL]HG�PDS

HOHPHQWV�RQ�VFUHHQ�

•� )DVW�EXLOG�XS�RI�VFUHHQ�LPDJH��IDVW�FKDQJH�RI�VFUHHQ�LPDJHV�

•� ([FHOOHQW�GLVSOD\�UHVDPSOLQJ�LQ�DOO�]RRP�SRVLWLRQV�

•� 3RVVLELOLW\�WR�FKRRVH�DQ\�]RRP�SRVLWLRQV��VWDQGDUG�]RRP�SRVLWLRQV����������������«��

•� 8VHU�GHILQHG�ZLQGRZV��VFUROOLQJ�LQ�SUHGHILQHG�VWHSV�LQ�[�\�GLUHFWLRQ�

•� 2YHUYLHZ�ZLQGRZ�VKRZLQJ�H[WHQW��SRVLWLRQ�DQG�FRRUGLQDWHV�RI�ZRUNLQJ�ZLQGRZ�

•� 6WRULQJ�RI�XVHU�GHILQHG�ZLQGRZV�DQG�]RRP�SRVLWLRQV�

•� 'LIIHUHQW�VKDSHV�RI�FXUVRUV��SRLQW��FLUFOH��FURVV�«��

•� 8VHU�GHILQDEOH�FRORU�WDEOHV�

•� 6WDWLVWLFDO�LQIRUPDWLRQ�DERXW�UDVWHU�LPDJHV��GLPHQVLRQV��UHVROXWLRQ��KLVWRJUDPV�«��

��� ,QWHUQDO�FRRUGLQDWH�V\VWHP

•� 3L[HO�FRRUGLQDWHV�

•� 0HWULF�ÄGUDZLQJ�VKHHW�FRRUGLQDWHV³��SL[HO�FRRUGLQDWHV�[�UHVROXWLRQ��

•� 1DWLRQDO�FRRUGLQDWHV��SL[HO�FRRUGLQDWHV�[�UHVROXWLRQ�[�PDS�VFDOH�GHQRPLQDWRU��

•� )UHHO\�SRVLWLRQDEOH�RULJLQ�IRU�DOO�WKUHH�FRRUGLQDWH�V\VWHPV�

•� 0HDVXUHPHQW�RI�GLVWDQFHV�DQG�DUHDV��DORQJ�OLQHDU��SRO\JRQDO�DQG�LQWHUSRODWHG�HOH�

PHQWV��LQ�DOO�WKUHH�FRRUGLQDWH�V\VWHPV�DQG�XQLWV�

��� 3UHSDUDWLRQDO�ZRUN

����� *OREDO�UDVWHU�LPDJH�PDQLSXODWLRQV��ELQDU\�RU�PXOWLFRORUHG�ILOHV�

•� 5HFWLILFDWLRQ��+HOPHUW��DIILQH��SURMHFWLYH��UXEEHU�VKHHW�DQG�RWKHU�WUDQVIRUPDWLRQV��

•� &KDQJH�RI�SURMHFWLRQ��SURJUDPPLQJ�LQWHUIDFH�

•� 2YHUOD\�RI�VHYHUDO�UDVWHU�ILOHV��VWUXFWXULQJ�LQ�GLIIHUHQW��PXOWLFRORUHG�OD\HUV��VHOHFWLRQ

RI�RQH�RU�PRUH�OD\HUV�IRU�HGLWLQJ�



•� 7UDQVSDUHQW�GLVSOD\�RI�FRPPRQ�RYHUODSSLQJ�SDUWV�RI�WZR�RU�PRUH�OD\HUV��VHOHFWLRQ�

•� 3ODFHPHQW�RI�D�VLQJOH�UDVWHU�OD\HU�LQ�DQ\�OHYHO�RI�WKH�VWDFN�

•� 0HUJH�RI�VHYHUDO�OD\HUV��DOVR�ZLWK�GLIIHUHQW�UHVROXWLRQV��LQWR�PRQRFKURPH�RU�PXOWL�

FRORUHG�ILOHV�

•� 6HSDUDWLRQ�RI�FRPELQHG�FRORU�UDVWHU�LPDJH�LQ�RULJLQDO�VLQJOH�FRORU�OD\HUV�

•� ,QVHUWLRQ�RI�FRQWLQXRXV�WRQH�LPDJHV�DV�EDFNJURXQG�LPDJHV�

•� *OREDO�UDVWHU�PDQLSXODWLRQV��0RYH��[�\���VFDOH��[�\���URWDWH��PLUURU��[�\��VSHFLILF

D]LPXWK���FXW��DSSHQG��UHFRORU��UHVDPSOH��XS�GRZQ���PRVDLNLQJ��PDVNLQJ�DQG�%RR�

OHDQ�RSHUDWLRQV�

•� /LQH�DUHD�WKLQQLQJ�WKLFNHQLQJ�E\�Q�SL[HOV�

•� 'HOHWLQJ�RU�VHSDUDWLRQ�RI�LVRODWHG�SL[HOV�RU�SL[HO�JURXSV�

•� 6NHOHWWLQJ�RI�OLQHV�GRZQ�WR�D�RQH�SL[HO�D[LV�

•� /LQH�DQG�HGJH�VPRRWKLQJ��ILOWHU�RSHUDWLRQV�

•� 'HWHFWLRQ�RI�OLQH�JDSV�DQG�QRGHV�

����� *OREDO�YHFWRU�PDQLSXODWLRQV

•� 5HFWLILFDWLRQ��+HOPHUW��DIILQH��SURMHFWLYH��UXEEHU�VKHHW�DQG�RWKHU�WUDQVIRUPDWLRQV��

•� &KDQJH�RI�SURMHFWLRQ��SURJUDPPLQJ�LQWHUIDFH�

•� 2YHUOD\�RI�VHYHUDO�YHFWRU�ILOHV�

•� 0RYH��[�\���VFDOH��[�\���URWDWH��PLUURU��[�\��VSHFLILF�D]LPXWK��

•� &XW�LQVLGH�RXWVLGH��(GJH�HOHPHQWV�FXW��VXSSUHVVHG�RU�IXOO\�LQFOXGHG�

•� 0HUJH�RI�VHYHUDO�YHFWRU�ILOHV�RU�SDUWV�RI�ILOHV�

•� 6WUXFWXULQJ�RI�YHFWRU�GDWD�LQ�GLIIHUHQW�OD\HUV��VHOHFWLRQ�RI�OD\HUV�RU�HOHPHQW�JURXSV�

•� 7XUQLQJ�RQ�RII�DQG�FKDQJH�RI�OLQH�LQWHUSRODWLRQ�

•� 'HWHFWLRQ�DQG�HOLPLQDWLRQ�RI�GXSOLFDWH�HOHPHQWV�

•� $OJRULWKPV�IRU�GDWD�UHGXFWLRQ�DQG�OLQH�VLPSOLILFDWLRQ�

��� (GLWLQJ�RI�UDVWHU�GDWD��OLQH�DUW�

•� 'LIIHUHQW�VKDSHV�RI�EUXVKHV��URXQG��VTXDUH��UHFWDQJXODU��IODW�«��

•� 9DULDEOH�OLQH�WKLFNQHVV���±Q�SL[HO��

•� )UHHKDQG�GUDZLQJ�PRGH�LQ�RUGHU�WR�FUHDWH�LUUHJXODU�VWUXFWXUHV��FOLIIV��KDFKXUHV�«��

•� 'UDZLQJ�PRGH�IRU�OLQHV�DQG�OLQHVWULQJV�

•� 'UDZLQJ�PRGH�IRU�JHRPHWULFDO�REMHFWV��VTXDUHV��UHFWDQJOHV��FLUFOHV�«��

•� 3RVLWLRQLQJ�RI�V\PEROV��,QWHUDFWLYH��DXWRPDWLF��XVLQJ�FRRUGLQDWH�ILOH���KRUL]RQWDO�

YHUWLFDO��URWDWHG��UHGXFHG��HQODUJHG��UHSHDWHG��ZLWKLQ�DQ�DUHD��DORQJ�D�OLQH��

•� 6HOHFWLRQ�RI�DQ\�VHFWLRQ��SL[HO�JURXSV��DQG�PDQLSXODWLRQ�RI�LWV�FRQWHQW��'HOHWH��UH�

FRORU��FXW��LQVHUW��FRS\��VFDOH��GLVWRUW��URWDWH��PDVNLQJ�DQG�%RROHDQ�RSHUDWLRQV�

•� )LOOLQJ�RI�DUHDV�IRUPHG�E\�FRQWRXUV�FRQVLVWLQJ�RI�RQH�RU�PXOWLSOH�FRORUV��HYHQ�LQ�GLI�

IHUHQW�OD\HUV���ZLWK�LQFRPSOHWH�FRQWRXUV��ÄYLVFRXV³�ILOOLQJ���*OREDO��ORFDO��IXOO��WH[�

WXUHG�

•� $UHD�VSUHDG�E\�Q�SL[HO�

��� (GLWLQJ�RI�YHFWRU�GDWD

•� (GLWLQJ�RI��'�DQG��'�GDWD�

•� $WWULEXWLQJ��VHOHFWLRQ�DQG�PDQLSXODWLRQ�RI�HOHPHQW�E\�W\SH�FRORU�DQG�OD\HU�



•� 6\PEROL]DWLRQ�RI�YHFWRU�HOHPHQWV�DIWHU�PDS�OHJHQG��Ä:<6,:<*³�GLVSOD\��)LJ�����

•� 3RVVLELOLW\�RI�GHWDLOHG�HGLWLQJ�RI�V\PEROL]HG�HOHPHQWV��H��J��URDG�MXQFWLRQ��

•� *OREDO�FKDQJH�RI�PDS�OHJHQG�DQG�DOO�V\PEROL]HG�HOHPHQWV�

•� &RQVWUXFWLRQ��SODFHPHQW��GHOHWLRQ�DQG�PRGLILFDWLRQ�RI�OLQHDU�PDS�HOHPHQWV�

•� &RQVWUXFWLRQ��/LQHV��SRO\JRQDO�OLQHV��DUFV��LQWHUSRODWHG�FXUYHV��VSOLQHV��%p]LHU��

FRPELQDWLRQV�

•� 3ODFHPHQW��6LQJOH��FRQQHFWHG��YDULDEOH��SDUDOOHO�

•� 'HOHWLRQ��&RPSOHWH��SDUWLDO��JURXSHG�

•� 0RGLILFDWLRQ��3URORQJDWLRQ�E\�GLVWDQFH�[��SURORQJDWLRQ�WLOO�QH[W�FURVVLQJ��FXW�

PRYH��PRYH�YHUWH[��PRYH�SDUDOOHO��FRS\��FRS\�SDUDOOHO��JURXS�XQJURXS��VLPSOLI\�

W\SH��FRORU��OD\HU��XQGHUSDVV�RYHUSDVV��WDJJLQJ�RI�FRQWRXU�OLQHV�

)LJ�������6\PEROL]DWLRQ�RI�YHFWRU�URDGV��OHIW���K\EULG�:<6,:<*�GLVSOD\��ULJKW��

•� &RQVWUXFWLRQ��SODFHPHQW��GHOHWLRQ�DQG�PRGLILFDWLRQ�RI�VLPSOH�DUHD�PDS�HOHPHQWV�DQG

V\PEROV�

•� &RQVWUXFWLRQ��5HFWDQJOHV��SRO\JRQV��RUWKRJRQDO�SRO\JRQV��FLUFOHV��V\PERO�FHOOV�

•� 3ODFHPHQW��,QWHUDFWLYH��DXWRPDWLF��XVLQJ�FRRUGLQDWH�ILOH���KRUL]RQWDO��YHUWLFDO��UR�

WDWHG��HQODUJHG��UHGXFHG��UHSHDWHG�

•� 'HOHWLRQ��&RPSOHWH��SDUWLDO��JURXSHG�

•� 0RGLILFDWLRQ��7\SH��FRORU��OD\HU��JURXS�XQJURXS��VLPSOLILFDWLRQ�

•� &RQVWUXFWLRQ�DQG�PRGLILFDWLRQ�RI�FRPSOH[�DUHD�PDS�HOHPHQWV�

•� &RQVWUXFWLRQ��'LJLWDOL]DWLRQ��FRQVWUXFWLRQ�IURP�H[LVWLQJ�OLQHDU�IHDWXUHV�

•� 0RGLILFDWLRQ��*DS�ILOOLQJ��FORVLQJ�RI�DUHD��DGDSWDWLRQ�WR�QHLJKERU�DUHDV��ILOO�ZLWK

WH[WXUHV��DUHD�DWWULEXWLQJ�E\�FHQWURLGV��RWKHU�PDQLSXODWLRQV��OLNH�DERYH��

��� +\EULG�SURFHVVLQJ�RI�YHFWRU�DQG�UDVWHU�GDWD

7KH�FRPELQHG��K\EULG��HGLWLQJ�RI�YHFWRU�DQG�UDVWHU�GDWD�LV�HVVHQWLDO�LQ�D�PRGHUQ�GLJLWDO

FDUWRJUDSKLF�SURGXFWLRQ�HQYLURQPHQW��7KH�UDVWHU�IRUPDW�LV�QHHGHG�IRU�VFDQQLQJ�H[LVWLQJ

DQDORJ�PDS�RULJLQDOV��,W�LV�QHFHVVDU\�IRU�LPDJH�WUDQVIRUPDWLRQV��IRU�DUHD�PDQLSXODWLRQV

DQG�PDVNLQJ�RSHUDWLRQV��)XUWKHUPRUH�LW�LV�QHHGHG�IRU�WKH�RXWSXW�RI�SULQW�UHDG\�ILOPV�RQ

D�ODVHU�ILOP�UHFRUGHU��,I�QHFHVVDU\��QHZ�YHFWRU�HOHPHQWV�PXVW�EH�DGDSWHG�WR�WKH�H[LVWLQJ

PDS�LPDJH��7KHQ�WKH\�PXVW�EH�V\PEROL]HG�DFFRUGLQJ�WR�WKH�PDS�OHJHQG��XVXDOO\�GXULQJ

UDVWHUL]DWLRQ��DQG�EH�XQLWHG�ZLWK�WKH�UDVWHU�JUDSKLFV�



����� *HQHUDO�GHPDQGV

•� 3ODFHPHQW�RI�YHFWRU�DQG�UDVWHU�OD\HUV�LQWR�IRUHJURXQG�DQG�EDFNJURXQG�DFFRUGLQJ�WR

WKH�XVHU¶V�QHHGV��3RVVLELOLW\�RI�DOPRVW�VLPXOWDQHRXV�HGLWLQJ��)DVW�VZLWFKLQJ�EHWZHHQ

WKH�WZR�PRGHV�

•� &DUWRJUDSKLF�REMHFWV�FDQ�EH�H[WHQGHG�RYHU�VHYHUDO�OD\HUV��7KH\�PXVW�EH�VLPXOWDQH�

RXVO\�PDQLSXODWHDEOH�

•� 3RVVLELOLW\�RI�K\EULG�SORWILOHV�ZLWK�UDVWHU�GDWD�DQG�V\PEROL]HG�YHFWRU�GDWD�

����� 9HFWRU�⇒�UDVWHU�FRQYHUVLRQ��V\PEROL]DWLRQ�

•� 'HILQLWLRQ�RI�DOO�PDS�HOHPHQWV�LQ�D�V\PERO�VW\OH�OLEUDU\�DFFRUGLQJ�WR�WKH�PDS�OHJHQG�

•� Ä:<6,:<*³�GLVSOD\�RQ�VFUHHQ�WR�DYRLG�FRQIOLFWV�EHWZHHQ�PDS�HOHPHQWV��)LJ�����

•� $XWRPDWLF�DGMXVWPHQW�RI�GDVKHG�OLQHV�EHWZHHQ�VWDUW�DQG�HQG�SRLQW��3RVVLELOLW\�RI�LQ�

WHUDFWLYH��ORFDO�DGMXVWPHQW�LQ�RUGHU�WR�DYRLG�JDSV�RQ�EHQGLQJ�SRLQWV�

•� +LJK�TXDOLW\�RI�V\PEROL]DWLRQ�UDVWHUL]DWLRQ�DW�DQ\�UHVROXWLRQ�

•� 'HILQLWLRQ�RI�GLIIHUHQW�VW\OHV�RI�OLQH�WHUPLQDWRUV�DQG�EHQGLQJ�SRLQWV�

•� *OREDO�DQG�ORFDO�YHFWRU�⇒�UDVWHU�FRQYHUVLRQ�

����� 5DVWHU�⇒�YHFWRU�FRQYHUVLRQ��V\PEROL]DWLRQ�

•� %DWFK�YHFWRUL]DWLRQ��JOREDO�DQG�ORFDO�

•� 6XSHUYLVHG��VHPL�DXWRPDWLF�YHFWRUL]DWLRQ�

•� 9HFWRUL]DWLRQ�RI�GRXEOH�OLQHV��D[LV��

•� 9HFWRUL]DWLRQ�RI�GDVKHG�DQG�QRQ�V\PPHWULF�OLQHV��D[LV��

•� 9HFWRUL]DWLRQ�RI�OLQHV�ZLWK�GLIIHUHQW�WKLFNQHVV��FODVVLILFDWLRQ�DFFRUGLQJ�WR�WKLFNQHVV�

•� 3DWWHUQ��V\PERO�DQG�WH[W�UHFRJQLWLRQ�IXQFWLRQV�

��� 7H[W�SURFHVVLQJ

•� ,PSRUW�RI�DQ\�YHFWRU�IRQW�LQ�GLIIHUHQW�IRUPDWV��3RVW6FULSW��7UXH7\SH�«��

•� ,QWHUDFWLYH�SODFHPHQW�RI�WH[W�REMHFWV�ZLWK�GLIIHUHQW�WH[W�DWWULEXWHV�

•� $XWRPDWLF�SODFHPHQW�RI�WH[W�REMHFWV�RXW�RI�QDPH�GDWDEDVHV�DQG�RWKHU�SUH�IRUPDWWHG

WH[W�GRFXPHQWV��DXWRPDWLF�DWWULEXWLQJ�

•� 7H[W�SODFHPHQW�DORQJ�D�VPRRWKHG��LQWHUSRODWHG��YHFWRU�OLQH�

•� 9DULDEOH�FKDQJH�RI�WH[W�DWWULEXWHV�DV�IRQW��VL]H��RULHQWDWLRQ��FKDUDFWHU�VSDFLQJ�

ZRUG�V\PERO�VSDFLQJ��OLQH�VSDFLQJ��FRORU��EROG��LWDOLF��VKDGHG��VXSHULRU�«�

•� ,QWHUDFWLYH�FKDQJH�RI�H[LVWLQJ�WH[W�REMHFWV��0RYH��URWDWLRQ��DOLJQPHQW��FHQWHULQJ��GH�

OHWLRQ��UH�DWWULEXWLQJ�

•� *OREDO�FKDQJH�RI�WH[W�DWWULEXWHV�XVLQJ�D�IRUPDWWLQJ�WDEOH�

•� ([SRUW�RI�QDPHV��SRVLWLRQV�DQG�DWWULEXWHV�LQ�D�UHSRUW�ILOH�

��� 3URFHVVLQJ�RI�FRQWLQXRXV�WRQH�GDWD��LPDJH�SURFHVVLQJ�

•� 'LVSOD\�RI�VKDGHG�UHOLHIV�DQG�RUWKRSKRWRV�ZLWK�����JUD\�YDOXHV���ELW��

•� 'LVSOD\�RI�FRORU�LPDJHV��5*%����[���ELW��

•� *OREDO�WUDQVIRUPDWLRQ�RI�JUD\�YDOXHV��&KDQJH�RI�JUDGDWLRQ��FRQWUDVW��EULJKWQHVV�«�

•� /RFDO�FKDQJH�RI�JUD\�YDOXHV��)LOWHU�RSHUDWLRQV�

•� ,QWHUDFWLYH�UHWRXFKLQJ�

•� 5HGXFWLRQ�RI�QXPEHU�RI�FRORUV�

•� 5HFWLILFDWLRQ��ILWWLQJ�RQWR�YHFWRU�GDWD�DQG�ELQDU\�UDVWHU�GDWD�



���� 'DWD�RXWSXW

������ 2XWSXW�RQ�ILOP��ODVHU�UHFRUGHU�

•� 0D[LPXP�ILOP�IRUPDW�QHHGHG"

•� 'HYLFHV�IRU�H[DFW�SRVLWLRQLQJ�RI�WKH�ILOP�RQ�WKH�VFDQQHU�

•� 9DULDEOH�UHVROXWLRQV��KLJK�UHVROXWLRQV��≥���[�LQSXW�SL[HO�UHVROXWLRQ��UHFRPPHQGHG�
•� &KRLFH�RI�YDULDEOH�VFUHHQ�SHUFHQWDJHV��DQJOHV��IUHTXHQFLHV�DQG�GRW�VKDSHV�

•� 5HFRUGLQJ�RI�GLIIHUHQW�VFUHHQ�SHUFHQWDJHV��DQJOHV�DQG�SHUFHQWDJHV�RQ�RQH�ILOP�

•� 5HFRUGLQJ�RI�VFUHHQHG�FRQWLQXRXV�WRQH�LPDJHV��$0�DQG�)0��)LJ�������

•� &RPELQHG�UHFRUGLQJ�RI�OLQH�DUW��VFUHHQHG�WLQWV�DQG�VFUHHQHG�FRQWLQXRXV�WRQH�LPDJHV�

FOHDULQJ�RI�VLQJOH�HOHPHQWV�DJDLQVW�EDFNJURXQG�HOHPHQWV�

•� &RPELQHG�UHFRUGLQJ�RI�UDVWHU�GDWD�DQG�V\PEROL]HG�YHFWRU�GDWD��5,3��RQOLQH�RIIOLQH

UDVWHUL]DWLRQ��

•� %DWFK�RULHQWHG�OLWKRJUDSKLF�FRS\�ZRUN��6FUHHQLQJ�WDEOH�FRQWDLQLQJ�UDVWHU�OD\HUV�ZLWK

LQIRUPDWLRQ�DERXW�SULRULW\��PDVNLQJ��RYHUSULQWV��HIIHFWLYH�GHSWK��&<0.�YDOXHV�

•� 2XWSXW�RI�PDS�H[WUDFWV�

)LJ������&RQYHQWLRQDO�$0���OHIW��DQG�)0�VFUHHQLQJ��ULJKW�����FRORXU�RIIVHW�SULQWLQJ�

������ 2WKHU�RXWSXW

•� 2XWSXW�RQ�KDUGFRS\�GHYLFHV��SULQWHUV��GLJLWDO�SURRI�GHYLFHV��DQG�VRIWFRS\�GHYLFHV

�FRPSXWHU�VFUHHQ��

•� 2XWSXW�RI�PDS�GDWD�LQ�GLIIHUHQW�UDVWHU��YHFWRU�DQG�K\EULG�IRUPDWV�

���� *HQHUDO�GHPDQGV�RQ�FRPSXWHU�HTXLSPHQW

,Q�WKLV�VHFWLRQ��JHQHUDO�GHPDQGV�RQ�KDUGZDUH�DQG�EDVLF�VRIWZDUH�DUH�JLYHQ��'HSHQGLQJ

RQ� WKH� VSHFLILF� WDVN�� WKH� FRQILJXUDWLRQ� FDQ� GLIIHU� IURP� FDVH� WR� FDVH�� RI� FRXUVH�� 7KXV�

RQO\�WKH�PRVW�LPSRUWDQW�WRSLFV�DUH�OLVWHG�KHUH��0RUH�LQIRUPDWLRQ�DERXW�KRZ�WR�GHILQH�D

ÄVFRSH�RI�GXW\³�IRU�FRPSXWHU�V\VWHP�HYDOXDWLRQV�FDQ�EH�IRXQG�LQ�69'��������

������ +DUGZDUH

•� *HQHUDO�UHTXLUHPHQWV��SURFHVVRU��5$0��HWF���

•� &RPPXQLFDWLRQ�

•� 3HULSKHU\�GHYLFHV�

������ 6RIWZDUH

•� 2SHUDWLQJ�V\VWHP�

•� *UDSKLFV�VWDQGDUGV�

•� 6\VWHP�DGPLQLVWUDWLRQ�



•� 7H[W�SURFHVVLQJ�

•� %DFNXS��GDWD�VDIHW\�

•� &RPPXQLFDWLRQ�

������ 3HUIRUPDQFH�UHTXLUHPHQWV

,W� GRHV� QRW� VHHP�XVHIXO� WR� SUHVFULEH� DQ\�0,36��6SHF�� RU� VLPLODU� LQGLFDWRUV� KHUH�� 7KH

LQWHUDFWLRQ�EHWZHHQ�GLIIHUHQW�VRIWZDUH�PRGXOHV�DQG�WKH�SHDN�ORDG�RI�JUDSKLF�RSHUDWLRQV

PXVW�EH�EHQFKPDUNHG�VHSDUDWHO\�XVLQJ�W\SLFDO��ODUJH���GDWD�VHWV�DQG�ZRUNIORZV�

������ *HQHUDO�DVSHFWV

•� +DUGZDUH�PDLQWHQDQFH�

•� 8SGDWH�RI�VRIWZDUH�

•� 'RFXPHQWDWLRQ�RI�KDUGZDUH�DQG�VRIWZDUH�

•� 8VHU�WUDLQLQJ�

•� 3ODQQLQJ�RI�LQVWDOODWLRQ�

�� 6ROXWLRQ�DW�WKH�)HGHUDO�2IILFH�RI�7RSRJUDSK\

7KH�PDMRU�GLIILFXOW\�PHW�GXULQJ�WKH�HYDOXDWLRQ�SURFHVV�ZDV�WR�ILQG�D�PXOWLSXUSRVH�V\V�

WHP�ZLWK�JRRG�UDVWHU��YHFWRU�DQG�K\EULG�Ä:<6,:<*³�IXQFWLRQDOLW\��7KLV�ILQDOO\�OHG�WR

WKH�GHFLVLRQ�WR�GLVWULEXWH�WKH�ZRUN�RQ�WZR�V\VWHPV��0LFUR6WDWLRQ�,5$6%�E\�,QWHUJUDSK

DQG�'U\�1XDJHV�E\�/25,.��(UWOH�/DXLQJHU���������7KH�UHVXOWLQJ�ZRUNIORZ�FRQVLVWV�RI

IRXU�PDMRU�SDUWV�

��� ,QSXW�RI�PDS�GDWD

([LVWLQJ�PDS�VHSDUDWHV�DUH�VFDQQHG�DW�D�UHVROXWLRQ�RI����OLQHV�PP�������GSL��IURP�ILOP

PRXQWHG� RQ� D�ZKLWH� EDFNJURXQG�� ([WHQVLYH� WHVWV� XVLQJ� WKH� 6FLWH[� /53� VFDQQHU�ODVHU

ILOP�UHFRUGHU�KDYH�EHHQ�PDGH�LQ�RUGHU�WR�REWDLQ�RSWLPDO�UHVXOWV��&RS\LQJ�WKH�ILOPV�RQWR

RSDTXH�PDWHULDO�SURYHG�QRW�WR�EH�QHFHVVDU\��$W�PHGLXP�WHUP�LW�LV�SODQQHG�WR�UHSODFH�WKH

VFDQQHU�E\�D�QHZHU�PRGHO�

��� 3UHSDUDWLRQDO�ZRUN

7KH� VFDQQHG� UDZ� GDWD� LV� QRZ� LPSRUWHG� LQWR� 0LFUR6WDWLRQ�,5$6%� DQG� 0DS3XEOL�

KHU�3L[HO3UR� E\� ,QWHUJUDSK�� 7KH� V\VWHP� LV� PDLQO\� XVHG� IRU� UHFWLILFDWLRQ�� JHRFRGLQJ�

%RROHDQ� DQG�PDVNLQJ� RSHUDWLRQV�� DXWRPDWLF� ÄGLUW³� UHPRYH� DQG�PDQXDO� UHWRXFKLQJ� LQ

UDVWHU� PRGH�� 6RPH� GHOHWLRQ� PDVNV� DUH� DOVR� FUHDWHG� LQ� UDVWHU� �ÄEUXVK³�� PRGH� ZKLFK

SURYHG�WR�EH�PRUH�FRPIRUWDEOH�WKDQ�LQ�YHFWRU�PRGH�

��� ,QWHUDFWLYH�PDS�XSGDWLQJ

7KH�PDLQ�LQWHUDFWLYH�FDUWRJUDSKLF�ZRUN�LV�GRQH�LQ�'5<�18$*(6��5DVWHU�OD\HUV�FDQ�EH

VWDFNHG�DQG�GLVSOD\HG�LQ�WKH�EDFNJURXQG�DFFRUGLQJ�WR�WKHLU�FRUUHFW�SULRULW\��1HZ��IXOO\

V\PEROL]HG� YHFWRU� HOHPHQWV� DUH� SODFHG� RQ� WRS� RI� WKH� UDVWHU� EDFNJURXQG�� 7KH

Ä:<6,:<*³�PRGH� DOORZV� WR� YLVXDOL]H� LQWHUDFWLRQV� OLNH�PDVNLQJ� DQG� RYHUSULQWV� EH�

WZHHQ� YHFWRU� HOHPHQWV� DV�ZHOO� DV� EHWZHHQ� YHFWRU� HOHPHQWV� DQG� UDVWHU� OD\HUV�� )LQDOO\�

V\PEROL]HG�YHFWRU�HOHPHQWV�DUH�ÄEXUQHG�LQ³�WR�WKH�FRUUHVSRQGLQJ�UDVWHU�OD\HUV�DFFRUG�

LQJ�WR�SUHGHILQHG�FRORU�VHSDUDWLRQ�DWWULEXWHV�RI�HDFK�HOHPHQW�

��� 2XWSXW�RI�WKH�PDS�GDWD



7KH�PRGLILHG�UDVWHU�OD\HUV�FDQ�EH�SORWWHG�RQ�WKH�VDPH�6FLWH[�/53�ODVHU�ILOP�UHFRUGHU�

&RQYHUVLRQ� WR� 6FLWH[� +DQGVKDNH� IRUPDW� LV� GRQH� XVLQJ� ,QWHUJUDSK� VRIWZDUH�� 6SHFLDO

%RROHDQ�DQG�PDVNLQJ�RSHUDWLRQV�FRXOG�EH�GRQH�ZLWK�,QWHUJUDSK�0DS3XEOLVKHU��LI�QHFHV�

VDU\��7KH�)HGHUDO�2IILFH�RI�7RSRJUDSK\�LV�FXUUHQWO\�HYDOXDWLQJ�D�QHZ�ODUJH�IRUPDW�ILOP

UHFRUGHU�

�� )XWXUH�GHPDQGV

7RGD\��PRGHUQ�FDUWRJUDSKLF�SURGXFWLRQ�V\VWHPV�DOORZ�WR�SURGXFH�WRSRJUDSKLF�DQG�WKH�

PDWLF�PDSV�HQWLUHO\�E\�GLJLWDO�PHWKRGV��7KH�SURGXFHG�PDSV�KDYH�D�KLJK�JUDSKLF�TXDOLW\

FRPSDUDEOH�WR�DQDORJ�SURGXFWV�� ,Q�VRPH�DUHDV� OLNH� WRSRJUDSKLF�DUHD�HOHPHQWV� WKH�SUR�

GXFWLRQ�PHWKRGV�FDQ�EH�VLPSOLILHG�DQG�WKH�TXDOLW\�RI�RXWSXW�DQG�UHSUHVHQWDWLRQ�FDQ�EH

LPSURYHG��&DUWRJUDSKLF�ÄILQHVVHV³�ZKLFK�DUH�HVVHQWLDO�LQ�RUGHU�WR�FUHDWH�DQ�HDVLO\�SHU�

FHSWDEOH�PDS�LPDJH�FDQ�EH�ZRUNHG�RXW�ZLWK�PRGHUQ�Ä:<6,:<*³�EDVHG�V\VWHPV��7KH

H[SHQGLWXUH��KRZHYHU�� LV�FRPSDUDEOH� WR�DQDORJ�SURGXFWLRQ��7KH�DGYDQWDJH� LV� HIIHFWLYH

ZKHQ�XSGDWLQJ�PDSV�RU�ZKHQ�FDUU\LQJ�RXW�YDULDQW�VWXGLHV��,Q�WKH�IXWXUH�UHVHDUFKHUV�DQG

GHYHORSHUV�PXVW� IRFXV�RQ� WKH�FRPELQDWLRQ�RI�FDUWRJUDSKLF�DQG� WRSRORJLFDO� �*,6��GDWD

PRGHOV��0DS�HOHPHQWV�RIWHQ�DUH�SODFHG�DFFRUGLQJ�WR�GHVLJQ�DQG�JHQHUDOL]DWLRQ�UXOHV�WKH

ZD\�WKH�PDS�ÄORRNV�ZHOO³��7RSRORJLFDO�UXOHV�DUH�EURNHQ��)LJ�������'XDO��FRQVLVWHQW�GDWD

PRGHOV�FRPELQLQJ�WKH�WZR�ÄZRUOGV³�ZDLW�WR�EH�GHYHORSHG�

)LJ�������6\PERORJ\�WXUQHG�RQ�RII��&DUWRJUDSKLF�GHVLJQ�EUHDNV�WRSRORJ\�

�� 5HIHUHQFHV
(UWOH��0DUWLQD�DQG�+HQQLQJ�/DXLQJHU���������'DWD�%DVHG�0DS�3URGXFWLRQ�LQ�0LFURFRPSXWHU�(QYLURQ�

PHQWV��$�3URIHVVLRQDO�6ROXWLRQ�ZLWK�WKH�18$*(6�6RIWZDUH�3DFNDJH��,Q��3URFHHGLQJV�RI�WKH���WK�,Q�

WHUQDWLRQDO�&DUWRJUDSKLF�&RQIHUHQFH��%DUFHORQD��������S������±�����

+XUQL��/RUHQ]�DQG�+HLQ]�/HX]LQJHU���������3ULQFLSOHV�RI�&DUWRJUDSKLF�'HVLJQ�DQG�WKHLU�,PSDFW�RQ

'LJLWDO�3URGXFWLRQ�0HWKRGV��3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&DUWRJUDSKLF�&RQIHUHQFH��%DUFHOR�

QD��������S������±�����

6FKZHL]��9HUHLQLJXQJ�I�U�'DWHQYHUDUEHLWXQJ�69'���������('9�3IOLFKWHQKHIWH��:HJOHLWXQJ�I�U�GLH

(UVWHOOXQJ�YRQ�('9�3IOLFKWHQKHIWHQ��6FKULIWHQUHLKH�GHV�,QVWLWXWV�I�U�,QIRUPDWLN�GHU�8QLYHUVLWlW�=�ULFK�

%DQG����%HUQ������������S�


