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7KH� (OHFWURQLF� 3URJUDPPH� *XLGHV� �(3*�� DUH� WKHVWDQGDUG� RI� VHUYLFH� LQIRUPDWLRQ� GHOLYHU\� LQ03(*��EDVHG� PXOWLPHGLD� EURDGFDVWLQJ� QHWZRUNV�7KH\� ZHUH� LQWURGXFHG� LQ� RUGHU� WR� HQDEOH� XVHU¶VLQWHUDFWLRQ�ZLWK� D� GLYHUVH� FRQWHQW� FDUULHG� RYHU� WKHPXOWLSURJUDPPH� 7UDQVSRUW� 6WUHDP� LQ� '9%�FRPSOLDQW� QHWZRUNV�� 7KH� VWUXFWXUHV� KDYH� EHHQVWDQGDUL]HG� LQ� (76� ���� ���� GRFXPHQW�� KRZHYHU�WKH� VSHFLILF�ZD\� RI� WKHLU� LPSOHPHQWDWLRQ� KDV� EHHQOHIW� RXWVLGH� WKH� VFRSH� RI� WKH� GRFXPHQW�� OHDYLQJVRPH� RSHQ� LVVXHV� WR� GHYHORSHUV�� 7KLV� DUWLFOHFRQVLGHUV� VHYHUDO� PHWKRGV� RI� LQVHUWLQJ� (3*VWUXFWXUHV� LQWR�03(*��7UDQVSRUW�6WUHDP�>�@�DORQJZLWK� WKH� SUREOHPV� UHODWHG� WR� WKHLU� FUHDWLRQ� DQGPDQDJHPHQW�� 7KH� H[SHULHQFH� KDV� EHHQ� JDLQHGGXULQJ�GHVLJQLQJ�D�VLPSOLILHG�(3*�V\VWHP�
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7KH�PDMRU�SDUW�RI�WKH�SDSHU�LV�IRFXVHG�RQ�WKH�(3*JHQHUDWLRQ� DQG� PXOWLSOH[LQJ�� 7KHVH� IXQFWLRQV� DUHFRYHUHG� E\� D� EURDGFDVWLQJ� VWDWLRQ� ZKLFK� UHFHLYHVWKH� DXGLR�YLGHR� LQIRUPDWLRQ� RULJLQDWLQJ� IURP� 79FRQWHQW�SURYLGHUV��YLGHR�UHFRUGHUV��PRELOH�XQLWV�DQGGLVN� DUUD\V� DV� ZHOO� DV� LQWHUDFWLYH� VHUYLFHV¶� GDWDSURGXFHG�E\�DSSOLFDWLRQ�VHUYHUV� �VHH�ILJ������:KHQDOO� WKH� VWUHDPV� DUH� PXOWLSOH[HG� LQWR� WKH� RXWSXW03(*�� VWUHDP� (3*� VWUXFWXUHV� DUH� DGGHG� DQG� WKHHQWLUH�VWUHDP�LV�VHQW�RYHU�WKH�EURDGFDVWLQJ�QHWZRUNWR� FXVWRPHU� WHUPLQDOV� ZKLFK� PLJKW� EH� VRIWZDUH�3&��RU�KDUGZDUH��VHW�WRS�ER[HV��GHFRGHUV�ZLWK�WKHDELOLW\�WR�LQWHUSUHW�(3*�LQIRUPDWLRQ�

'XULQJ� WKH� SURFHVV� RI� FRPSUHVVLRQ� DQG� FRGLQJ�HDFK� DXGLR� RU� YLGHR� VWUHDP� LV� VXEMHFWHG� WR�03(*HQFRGLQJ�� WKHQ� WLPH� VWDPSV� IRU� GHFRGLQJ� DQGSUHVHQWDWLRQ� DUH� DGGHG� DQG� ILQDOO\� HDFK� VWUHDP� LVSDFNHWLVHG� LQWR� 3DFNHWLVHG� (OHPHQWDU\� 6WUHDP�3(6�� >�@�� 3(6� VWUHDP� LV� GHFRGDEOH� EXW� ODFNV� DQ\LQIRUPDWLRQ�RQ�LWV�FRQWHQW�7KHUHIRUH� (OHPHQWDU\� 6WUHDPV� PD\� EH� FRPELQHGLQWR�3URJUDP�6WUHDP��36��RU�7UDQVSRUW�6WUHDP��76�WKDW�LQFOXGHV�3URJUDP�6SHFLILF�,QIRUPDWLRQ��36,���DVHW�RI�WDEOHV�FDUU\LQJ�WKH�LQIRUPDWLRQ�QHFHVVDU\�DQGVXIILFLHQW�WR�GHPXOWLSOH[�DQG�SUHVHQW�SURJUDP�V��3URJUDP� 6WUHDP� FDUULHV� D� VLQJOH� SURJUDP� ZLWK� DVLQJOH� WLPH� EDVH� DQG� LV� XVHG� LQ� HUURU�IUHHHQYLURQPHQWV�>�@�7UDQVSRUW� 6WUHDP� PD\� FRQVLVW� RI� RQH� RU� PRUHSURJUDPV� �6LQJOH� 3URJUDP� 76�� RU� 0XOWL�3URUJDP76��ZLWK� RQH� RU�PRUH� LQGHSHQGHQW� WLPH� EDVHV� IRUGLIIHUHQW� SURJUDPV� DQG� LV� XVHG� ZKHQ� HUURUV� DUHOLNHO\�WR�RFFXU�GXULQJ�WUDQVPLVVLRQ�>�@�,Q� RUGHU� WR� HQDEOH� FUHDWLRQ� RI� WKH� (OHFWURQLF3URJUDPPH�*XLGHV�VHYHUDO� WDEOHV�KDYH�EHHQ�DGGHGWR� 36,� >��� �@�� $OWRJHWKHU� WKH\� FRQVWLWXWH� 6HUYLFH,QIRUPDWLRQ� �6,��� QHFHVVDU\� WR� LPSOHPHQW� (3*� LQ03(*��� EDVHG� '9%� V\VWHP�� 7KURXJK� WKHUHPDLQLQJ�SDUW�RI�WKH�SDSHU�E\�µ(3*�VWUXFWXUHV¶�WKHDXWKRUV�PHDQ�WKH�6HUYLFH�,QIRUPDWLRQ�WDEOHV�$OO� WKH�6,� WDEOHV�DUH�FDUULHG� LQ�76�LQ�VHFWLRQV�� WKDWPD\� EH� RI� YDULDEOH� EXW� VWULFWO\� OLPLWHG� OHQJWK�� DQGDUH� DVVHPEOHG� LQ� WKH� UHFHLYHU� WR� GHFRGH� WKHVHUYLFH LQIRUPDWLRQ�
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)RXU�RXW�RI�HOHYHQ�6,�WDEOHV�DUH�HVVHQWLDO�WR�SURYLGHD� FRPSOHWH� GHVFULSWLRQ� RI� DOO� VHUYLFHV� JURXSHG� LQWKHPH�ERXTXHWV��1HWZRUN�,QIRUPDWLRQ�7DEOH��1,7��%RXTXHW� $VVRFLDWLRQ� 7DEOH� �%$7��� 6HUYLFH'HVFULSWLRQ� 7DEOH� �6'7�� DQG� (YHQW� ,QIRUPDWLRQ7DEOH��(,7��>����@�1,7��VHH�ILJ�����VSHFLILHV�ZD\V�RI�GHOLYHU\��VDWHOOLWH�FDEOH� RU� WHUUHVWLDO�� DQG� IUHTXHQFLHV� IRU� HDFK7UDQVSRUW� 6WUHDP�� 7KLV� GDWD� LV� WR� EH� XVHG� LQFRPSOH[��PL[HG�PHGLD�EURDGFDVW�QHWZRUNV�ZRUNLQJZLWK�)UHTXHQF\�'LYLVLRQ�0XOWLSOH[LQJ��:H�ZLOO�QRWGHVFULEH�LW�IXUWKHU��DVVXPLQJ�WKDW�DOO�WKH�LQIRUPDWLRQQHHGHG�WR�FUHDWH�1,7�LV�VWRUHG�LQ�D�V\VWHP�GDWDEDVH�2WKHU�WDEOHV�DUH�QRW�GLUHFWO\�UHODWHG�WR�WKH�WUDQVSRUWOD\HU�RI�D�GLVWULEXWLRQ�V\VWHP�%$7�VHFWLRQV� �VHH� ILJ����� LGHQWLI\�DOO� WKH�ERXTXHWVDYDLODEOH� LQ� WKH� V\VWHP� ZLWK� D� XQLTXH� ERXTXHWBLGDQG GHVFULEH HDFK RI WKHP LQ WKHERXTXHWBGHVFULSWRUVBORRS�,QVLGH� WUDQVSRUWBVWUHDPBORRS DOO� WKH� VHUYLFHVEHORQJLQJ� WR� WKH�JLYHQ�ERXTXHW� DUH� VSHFLILHG� WKHUHDQG� JURXSHG� E\� WKH� 76� WKH\� DUH� FDUULHG� E\�0RUHRYHU�� HDFK� VHUYLFH� LV� FKDUDFWHUL]HG� E\VHUYLFHBW\SH DQG� VHUYLFHBLG ILHOGV�� 6HUYLFHBLG� LVLGHQWLFDO�WR�WKH�SURJUDPBQXPEHU FDUULHG�LQ�36,�DQGZLOO�EH�GHVFULEHG�ODWHU�RQ�

1,7QHWZRUNBLQIRUPDWLRQBVHFWLRQ��^���QHWZRUNBLG���QHWZRUNBGHVFULSWRUVBOHQJWKQHWZRUNBGHVFULSWRUVBORRS^ QHWZRUNBQDPHB�GHVFULSWRUVWXIILQJB�GHVFULSWRUOLQNDJHB�GHVFULSWRUPXOWLOLQJXDOB�QHWZRUNBQDPHSULYDWHBGDWDBVSHFLILHU`7UDQVSRUWBVWUHDPBORRSBOHQJWKWUDQVSRUWBVWUHDPBORRS
ŴUDQVSRUWBVWUHDPBLGRULJLQDOBQHWZRUNBLGWUDQVSRUWBGHVFULSWRUVBOHQJWKWUDQVSRUWBGHVFULSWRUVBORRS
V̂DWHOLWHBGHOLYHU\BV\VWHPB�GHVFULSWRUFDEOHBGHOLYHU\BV\VWHPB�GHVFULSWRUWHUUHVWLDOBGHOLYHU\BV\VWHPBGHVFULSWRUVHUYLFHBOLVWBGHVFULSWRUIUHTXHQF\BOLVWBGHVFULSWRU`

&̀5&B��` )LJXUH����1HWZRUN�,QIRUPDWLRQ�6HFWLRQ�



%$7%RXTXHWBDVVRFLDWLRQBVHFWLRQ��^���%RXTXHWBLG%RXTXHWBGHVFULSWRUVBOHQJWK%RXTXHWBGHVFULSWRUVBORRS^ ERXTXHWBQDPHBGHVFULSWRUVWXIILQJBGHVFULSWRUOLQNDJHBGHVFULSWRUPXOWLOLQJXDOB�ERXTXHWBQDPHBGHVFULSWRUFRQGLWLRQDOBDFFHVVBLGHQWLILHUFRXQWU\BDYDLODELOLW\BGHVFULSWRU
7̀UDQVSRUWBVWUHDPBORRSBOHQJWK7UDQVSRUWBVWUHDPBORRS^ WUDQVSRUWBVWUHDPBLGRULJLQDOBQHWZRUNBLGUHVHUYHGBIXWXUHBXVHWUDQVSRUWBGHVFULSWRUVBOHQJWKWUDQVSRUWBGHVFULSWRUVBORRS^ VHUYLFHBOLVWBGHVFULSWRU``&5&B��` )LJXUH����%RXTXHW�$VVRFLDWLRQ�6HFWLRQ�

6'7VHUYLFHBGHVFULSWLRQBVHFWLRQ��^���7UDQVSRUWBVWUHDPBLG2ULJLQDOBQHWZRUNBLG6HUYLFHBGHVFULSWLRQBORRS^6HUYLFHBLG(,7BVFKHGXOHBIODJ(,7BSUHVHQWBIROORZLQJBIODJ5XQQLQJBVWDWXV)UHHB&$BPRGH'HVFULSWRUVBORRSBOHQJWK'HVFULSWRUVBORRS^ VWXIILQJBGHVFULSWRUERXTXHWBQDPHBGHVFULSWRUFRQGLWLRQDOBDFFHVVBLGHQWLILHUFRXQWU\BDYDLODEOHBBGHVFULSWRUGDWDBEURDGFDVWBGHVFULSWRUOLQNDJHBGHVFULSWRUPRVDLFBGHVFULSWRUPXOWLOLQJXDOBVHUYLFHBQDPH192'BUHIHUHQFHBGHVFULSWRUVHUYLFHBGHVFULSWRUWHOHSKRQHBGHVFULSWRUWLPHBVKLIWHGBGHVFULSWRU``&5&B��` )LJXUH����6HUYLFH�'HVFULSWLRQ�6HFWLRQ�

(,7HYHQWBLQIRUPDWLRQBVHFWLRQ��^���VHUYLFHBLG���WUDQVSRUWBVWUHDPBLGRULJLQDOBQHWZRUNBLGHYHQWBORRS^HYHQWBLGVWDUWBWLPHGXUDWLRQUXQQLQJBVWDWXVIUHHB&$BPRGHGHVFULSWRUVBORRSBOHQJWKGHVFULSWRUVBORRS^ VWXIILQJBGHVFULSWRUFRPSRQHQWBGHVFULSWRUFRQWHQWBGHVFULSWRUGDWDBEURDGFDVWBGHVFULSWRUH[WHQGHGBHYHQWBGHVFULSWRUOLQNDJHBGHVFULSWRUPXOWLOLQJXDOBFRPSRQHQWPXOWLOLQJXDO�BVHUYLFHBQDPHSDUHQWDOBUDWLQJBGHVFULSWRUVKRUWBHYHQWBGHVFULSWRUWHOHSKRQBGHVFULSWRUWLPHBVKRIWHGBHYHQWBGHVFULSWRU``&5&B��` )LJXUH����(YHQW�,QIRUPDWLRQ�6HFWLRQ�
6'7� �VHH� ILJ�� ��� LV� QHFHVVDU\� WR� LQIRUP� DERXW� WKHFXUUHQW� VWDWXV� RI� HDFK� VHUYLFH� DQG� WR� SURYLGH� LWVEULHI�GHVFULSWLRQ�DQG�GDWD�IRU�RQ�VFUHHQ�SUHVHQWDWLRQ�PRVDLFBGHFULSWRU��� )XUWKHUPRUH�� LW� FDUULHVLQIRUPDWLRQ�RQ�PHDQV�RI� FRQGLWLRQDO� DFFHVV�� DORQJZLWK�D�SKRQH�QXPEHU�WR�EH�XVHG�IRU�D�GLDO�XS�UHWXUQFKDQQHO�FRQQHFWLRQ�LQ�FDVH�RI�LQWHUDFWLYH�VHUYLFHV�(,7��ILJ�����FRQWDLQV�D�SURJUDPPH�VFKHGXOH�IRU�WKHQH[W� ��� KRXUV� �HYHQWBORRS��� (DFK� HYHQW� LQ� WKHVFKHGXOH� LV� JLYHQ� ZLWK� D� OLVW� RI� YLGHR� DQG� DXGLRVWUHDPV� UHODWHG� WR� LW� �FRPSRQHQWBGHVFULSWRU��� DVZHOO�DV�RWKHU�UHOHYDQW�LQIRUPDWLRQ��DPRQJ�WKHP�WH[WGHVFULSWLRQ��HYHQWBGHVFULSWRU��DQG�SURJUDPPH�W\SH�FRQWHQWBGHVFULSWRU��$V� PHQWLRQHG� EHIRUH�� VHUYLFHBLG ILHOGV� DUHQHFHVVDU\� WR� SURYLGH� OLQNDJH� EHWZHHQ� WKH� VHUYLFHLQIRUPDWLRQ� DQG� ORJLFDO� SURJUDPV� ZLWKLQ� WUDQVSRUWOD\HU� RI� 0376�� ,Q� RUGHU� WR� DOORZ� LW�� 3URJUDP6SHFLILF�,QIRUPDWLRQ�RI�03(*��VWDQGDUG�VKRXOG�EHXVHG�>����@��6HUYLFHBLG LQ�%$7�RU�6'7�LV�HTXDO� WRSURJUDPBQXPEHU�� ZKLFK� LV� DQ� LQGH[� WR� 3URJUDP$VVRFLDWLRQ�7DEOH�RI�36,�� ,Q� WKLV�ZD\� LGHQWLILFDWRU�3,'�� RI� 3URJUDP� 0DS� 7DEOH� RI� D� JLYHQ� VHUYLFHFRXOG� EH� REWDLQHG�� 307� OLVWV� DOO� WKH� HOHPHQWDU\VWUHDPV�EHORQJLQJ� WR� WKH�SURJUDP�DORQJ�ZLWK� WKHLU3,'V��ZKLFK� SURYLGHV� DFFHVV� WR� DOO� FRPSRQHQWV� RI
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%DVLFDOO\�� WKHUH� DUH� WZR� DOWHUQDWLYHV� IRU� (3*GHOLYHU\�� 7KH� ILUVW� LV� WR� XVH� H[WUD� FRQQHFWLRQ� RYHUDGGLWLRQDO� OLQH�� XVXDOO\� LPSOHPHQWHG� DV� D� FKDQQHOIRU� LQWHUDFWLYH� VHUYLFHV�� $� PRUH� FRPSOLFDWHG� EXWPRUH� HIILFLHQW� RQH� LV� WR� VHQG� 6,� VWUXFWXUHV� DORQJZLWK�03(*��VWUHDP�WKURXJK�EURDGFDVWLQJ�QHWZRUN�,Q� ERWK� FDVHV� KRZHYHU�� IRU� WKH� VDNH� RIVWDQGDUL]DWLRQ�RI�03(*��GHFRGHUV�� LW� LV� D�PXVW� WRPXOWLSOH[�(3*�LQWR�76�
7KLV�LQVHUWLRQ�FDQ�EH�GRQH�LQ�D�EURDGFDVW�VWDWLRQ�LQWZR�GLIIHUHQW�ZD\V��)LUVWO\��LW�LV�SRVVLEOH�WR�PRGLI\0376�LQ�WKH�RXWSXW�PXOWLSOH[HU��ILJ������7KH�PDMRUGUDZEDFN� RI� WKLV� VROXWLRQ� LV� WKH� QHFHVVLW\� WR� XVHDGGLWLRQDO� 08;� ZLWK� VLJQLILFDQWO\� KLJK� VSHHGUHTXLUHPHQWV� �L�H�� TXLWH� H[SHQVLYH�� WR� SURFHVV� DPXOWLSOH[� RI� VHYHUDO� 7UDQVSRUW� 6WUHDPV�� 7KH� RWKHURSWLRQ� LQWHUIHUHV� WKH� VWHS� RI� DQ� RXWSXW� VWUHDPDVVHPEO\��ZKHQ�(3*�DFWV�DV�\HW�DQRWKHU�6376�WR�EHPXOWLSOH[HG� �ILJ�� ���� 7KLV� PHWKRG� LV� UHODWLYHO\VLPSOH� DQG� IRU� WKDW� UHDVRQ� ZH� FKRVH� LW� IRU� RXUSURMHFW�� +RZHYHU�� RQH� VKRXOG� EH� DZDUH�� WKDW� LQFRPSOH[�EURDGFDVWLQJ�VWXGLRV�PRUH�WKDQ�RQH�0376
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$� VLPSOLILHG� (3*� V\VWHP� �ILJ�� ��� LQYROYHV� IRXULQSXW�03(*�VWUHDPV�LQ�GLIIHUHQW�IRUPDWV�GHSHQGHQWRQ� WKH� VRXUFH��ZKLFK�PD\� EH� GLVN� DUUD\� �3URJUDP6WUHDP�� RU� DQRWKHU� VWDWLRQ�� IRU� H[DPSOH� VSRUWVWUDQVPLVVLRQ� SURYLGHU� �6LQJOH� 3URJUDP� 76��7UDQVPLWWHU� FUHDWHV� (3*� WDEOHV� XVLQJ� WKHLQIRUPDWLRQ� SURYLGHG� LQ� WKH� GDWDEDVH� UHVLGLQJ� LQ� D&RQWURO�8QLW�DQG�PXOWLSOH[HV� WKHP�ZLWK�IRXU� LQSXWVWUHDPV�� 7KLV� VWUHDP� LV� WKHQ� VXEMHFWHG� WR� OLQHFRGLQJ� DQG�RU� SDFNHWL]LQJ�� DQG� VHQG� WKURXJKEURDGFDVW� QHWZRUN� WR� EH� UHFHLYHG� E\� VHW�WRSWHUPLQDOV�� 7KH� PDLQ� SDUW� RI� WKH� UHFHLYHU� LV� D� 76GHPXOWLSOH[HU� FRQWUROOHG� E\� DQ� (3*� 'HFRGHU�ZKLFK� SURYLGHV� SUHVHQWDWLRQ� DQG� XVHU� LQWHUDFWLRQ�6HOHFWHG� SURJUDPPH� LV� WKHQ� GHFRGHG� E\� WKHKDUGZDUH� �VHW�WRS�ER[�� RU� WKH� VRIWZDUH� �3&�� DQGSUHVHQWHG�RQ�VFUHHQ�
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����7UDQVPLWWHU
7KH� PRVW� FUXFLDO� IRU� D� SURSHU� IXQFWLRQLQJ� RI� WKH7UDQVPLWWHU� LV� WKH�&RQWURO�8QLW��ZKLFK� FRQWDLQV� WKHV\VWHP� GDWDEDVH�� 'DWD�� HVSHFLDOO\� VXFK� DVSURJUDPPH�VFKHGXOH��ERXTXHW�JURXSLQJ�DQG�VHUYLFH

GHVFULSWLRQ�� LV� JHQHUDOO\� PDQDJHG� E\� WKHDGPLQLVWUDWRU� �ILJ�� ����� +RZHYHU� VRPH� LQIRUPDWLRQOLNH�3,'�QXPEHUV� DQG�307� WDEOHV� FDQ� EH� REWDLQHGE\� DQDO\VLQJ� LQSXW� VWUHDPV� ZKLFK� LV� D� WDVN� RISUHOLPLQDU\�6376�PXOWLSOH[HUV�

)LJXUH�����5HODWLRQDO�GDWDEDVH�IRU�(3*�V\VWHP�



6376� 08;V� LQGLYLGXDOO\� V\QFKURQLVH� ZLWKVHQGHU¶V� WUDQVPLWWHU� XVLQJ� 3URJUDP� &ORFN5HIHUHQFHV� EHLQJ� WUDQVPLWWHG� DQG� GLVFDUG� QXOO� RUGXSOLFDWHG� SDFNHWV�� )XUWKHUPRUH� WKH\� FRQYHUW� DQ\3URJUDP� 6WUHDPV� FRPLQJ� IURP� OLEUDU\� LQWR� 6LQJOH3URJUDP� 76V�� FUHDWH� UHTXLUHG� 307� WDEOHV� XVLQJLQIRUPDWLRQ� IRUP� WKH� GDWDEDVH�� DQG� GXSOLFDWH� WKHPRVW�LPSRUWDQW�SDFNHWV��,Q�FDVH�RI�6376�LW�PLJKW�EHQHFHVVDU\� WR� WUDQVODWH� 3,'� QXPEHUV� RI� HOHPHQWDU\VWUHDPV� WR� WKRVH� XVHG� LQ� RXU� V\VWHP�� 7KHWUDQVPLVVLRQ�EHWZHHQ�6376�08;�DQG�0376�08;LV�V\QFKURQRXV�6LQFH� ZH� XVH� UHODWLRQDO� GDWDEDVH� PDQDJHPHQWV\VWHP� �5'%06�� WKH� GHVFULSWRUV� QHHGHG� IRU� (3*FUHDWLRQ� FDQQRW� EH� REWDLQHG� GLUHFWO\� EXW� PXVW� EHFRQVWUXFWHG� E\� D� SURJUDP� EORFN� ZLWKLQ� (3**HQHUDWRU��ILJ������ZLWK�VRPH�KHOS�RI�VSHFLILF�64/TXHULHV�
(3*� WDEOHV� DUH� FRQVWUXFWHG� IURP� WKHVH� GHVFULSWRUVDQG�WKHQ�SDFNHWLVHG�DQG�NHSW�LQ�WKH�PHPRU\�LQ�WKHRXWSXW� EORFN� VR� WKDW� WKH� QXPEHU� RI� JHQHUDWLRQUHSHWLWLRQV� LV� UHGXFHG��7KH�*HQHUDWRU�&RQWURO�8QLWVXSHUYLVHV� WKH� SURFHVV� RI� (3*� FUHDWLRQ� DQGSURYLGHV�SURSHU� WLPH� UHVWULFWLRQV� IRU� UHSHDWHG�(3*VHQG�RXW�� 0RUHRYHU�� LQ� FDVH� RI� DOWHUDWLRQ� WR� (3*LQIRUPDWLRQ� LQ� WKH� GDWDEDVH�� LW� VWDUWV� WDEOHVJHQHUDWLRQ�SURFHGXUH�WR�SUHSDUH�XS�WR�GDWH�SDFNHWV�7DEOHV¶�&UHDWRU�DUUDQJHV�GLVRUGHUHG�GHVFULSWRUV�LQWRG\QDPLF�OLQHDU�RU�SVHXGR�OLQHDU�VWUXFWXUH�VXFK�DV�DOLVW�ZLWK�RQH�ZD\�SRLQWHUV� WR�FODVVHV�RI�GHVFULSWRUVDQG�FRXQWV�WKH�OHQJWKV�RI�HDFK�GHVFULSWRU�ORRS�7KH� ODVW� XQLW� UHDGV� WKH� OLVW� DQG� XVLQJ� WKH� SRLQWHUVWUDQVIRUPV� WKH� GDWD� IURP�GHVFULSWRUV� LQWR� ����E\WHSDFNHWV�FRQWDLQLQJ�WDEOH¶V�VHFWLRQV�DQG�LQVHUWV�RWKHUUHOHYDQW� LQIRUPDWLRQ� VXFK� DV� WDEOHBLG�VHFWLRQBV\QWD[BLQGLFDWRU�� VHFWLRQBOHQJWK�FXUUHQWBQH[WBLQGLFDWRU�� VHFWLRQBQXPEHU�ODVWBVHFWLRQBQXPEHU DQG� &5&�� >�@�� (YHQWXDOO\�WKH� SDFNHWV� DUH� VWRUHG� LQ� PHPRU\� DQG� DZDLW� WKHPRPHQW�RI�GLVSDWFK�

$V� PHQWLRQHG� EHIRUH�� LW� LV� QRW� UHTXLUHG� WR� JURXS(3*�WDEOHV�LQ�RQH�SURJUDP�VLQFH�WKH\�KDYH�XQLTXH3,'V�� +RZHYHU�� VLQFH� QHZ� 3$7� LV� FUHDWHG� GXULQJWKH�SURFHVV�RI�PXOWLSOH[LQJ�� LW�ZRXOG�EH�KHOSIXO� WRDUUDQJH�6,�VWUXFWXUHV� LQ�VHSDUDWH�SURJUDP�DV�LW�ZLOOHQDEOH�XV�WR�XVH�VWDQGDUG�76�'(08;��LQ�UHFHLYHU�IRU�H[WUDFWLRQ�RI�(3*�VWUHDP�IURP�0376�7KH� PDLQ� 0376� 08;� XVHV� ILYH� 6376� WR� FUHDWHRXWSXW�7UDQVSRUW�6WUHDP�DQG�DGGV�3$7�FRQVWUXFWHGZLWK�D�KHOS�RI�&RQWURO�8QLW��3$7¶V�SDFNHWV�KDYH�WKHKLJKHVW� SULRULW\� VLQFH� WKH� ILUVW� VHFWLRQ� FRQWDLQV3&5V� IRU� WKH� ZKROH� V\VWHP�� 6,� WDEOHV� KDYH� WKHORZHVW�SULRULW\�DQG�DUH�VHQW�ODVW�ZKHQ�SDFNHW�TXHXHH[LVWV�� ,Q� FDVH� RI� TXHXH� EHLQJ� WRR� ORQJ�08;� FDQFKDQJH�V\VWHP�WLPLQJ�E\�DOWHULQJ�3&5V�WKURXJK�WKHVWDWH�RI�FORFN�GLVFRQWLQXLW\�>�@�
����5HFHLYHU
7KH� 0376� GHPXOWLSOH[HU� LV� FRQWUROOHG� E\� (3*'HFRGHU�� ZKLFK� VSHFLILHV� WKH� SURJUDP� QXPEHU� WRH[WUDFW��,Q�PRUH�FRPSOH[�V\VWHPV��ZKHUH�ZH�ZRXOGOLNH�WR�ZDWFK�VHYHUDO�SURJUDPPHV�DW�WKH�VDPH�WLPH�HJ�� SLFWXUH�LQ�SLFWXUH�� RU� EURZVH� WKH� VFKHGXOHDORQJ� ZLWK� ILOP� WUDLOHUV� VHSDUDWH� (3*� '(08;PLJKW�EH�QHHGHG�$W� ILUVW� (3*� 6376� LV� GHPXOWLSOH[HG� DQG� VHQW� WR(3*�GHFRGHU��ILJ�������ZKLFK�VSOLWV�WKH�VWUHDP�WR�6,WDEOHV�DQG� VWRUHV� WKHP� LQ�PHPRU\��6LPXOWDQHRXVO\0RVDLF� 'HVFULSWRUV� IURP� 6'7� WDEOHV� DUH� GHFRGHGDQG�SUHVHQWHG��:KLOH�XVHU�PDNHV�WKH�GHFLVLRQ�DERXWSURJUDPPH�WR�ZDWFK�D�QXPEHU�RI�PRVDLF�GHFRGLQJVWHSV� FDQ� EH� WDNHQ�� ,W� GHSHQGV� RQ� WKH� GHSWK� RIERXTXHW� KLHUDUFK\� DQG� WKH� GHFLVLYHQHVV� RI� XVHU�(YHQWXDOO\�� WKH� VHUYLFHBLG QXPEHU� LV� DFTXLUHG� DQGVHQW� WR� '(08;�� ZKLFK� GHFRGHV� WKH� FKRVHQSURJUDPPH� DQG� VHQGV� LW� WR� D� SUHVHQWDWLRQ� XQLW��$WWKLV� WLPH� (3*�'HFRGHU� DOORZV� WR� FKRRVH� EHWZHHQVHYHUDO� FDPHUD� YLHZV� DQG� VRXQGWUDFN� YHUVLRQV� E\SURYLGLQJ�SUHVHQWDWLRQ�XQLW�ZLWK�HOHPHQWDU\�VWUHDPQXPEHUV�REWDLQHG�IURP�(,7�WDEOH
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7KH� 6,� VWUXFWXUHV� VWDQGDUL]HG� LQ� >�@� VHHP� WR� EHVXIILFLHQW� IRU� (3*� FUHDWLRQ� LQ� GLJLWDO� 79� V\VWHPV�+RZHYHU�� VRPH� LQWHUDFWLYH� VHUYLFHV� VXFK�DV�KRPH�EDQNLQJ�� VKRSSLQJ� RU� YLGHR� JDPHV�� FDUULHG� DVSULYDWH� FRQWHQW� LQ� 7UDQVSRUW� 6WUHDP� PD\� UHTXLUHPRUH� VRSKLVWLFDWHG� VWUXFWXUHV� LQ� RUGHU� WR� HQDEOHLQWHUDFWLRQ� EH\RQG� VLPSOH� FKRLFH� RI� SURJUDPPH�7KHVH� VWUXFWXUHV� PD\� QHHG� WR� EH� GHILQHG� LQ� WKHIXWXUH� E\� D� VHSDUDWH� VWDQGDUG� LQ� RUGHU� WR� HQVXUHLQWHURSHUDELOLW\� RI� WKH� GHYLFHV�� 7KHUHIRUH�� VHYHUDOH[WHQVLRQV� WR� WKH� (76� ���� ���� VWDQGDUG� PLJKWEHFRPH�LQHYLWDEOH��H�J��DGGLQJ�VSHFLILF�VWUHDP�W\SHVWR�LGHQWLI\�PHWKRG�RI�LQWHUDFWLYH�VHUYLFH�GHFRGLQJ�
7KH� FKRLFH� RI� D� SURSHU� (3*� GHOLYHU\� PHWKRGHQVXUHV� HDV\� LPSOHPHQWDWLRQ� RI� WKH� LQVHUWLRQ� DQGGHFRGLQJ�� )XUWKHUPRUH�� LW� DOORZV� WKH� XVDJH� RIW\SLFDO� 03(*�� 76� PXOWLSOH[HUV� DQGGHPXOWLSOH[HUV�� DQG� LQWURGXFHV� DV� IHZ� QHZFRPSRQHQWV�WR�WKH�WUDQVPLVVLRQ�V\VWHP�DV�SRVVLEOH�+RZHYHU�� VRPH� GUDZEDFNV� DUH� WR� EH� H[SHFWHG�HVSHFLDOO\� WKRVH� UHODWHG� WR� (3*� GDWDEDVHPDQDJHPHQW�DQG�UHFHLYHU�FRVW�UHGXFWLRQ�$OWKRXJK� WKH� VFRSH� RI� WKLV� DUWLFOH� LV� OLPLWHG� WR� DVLPSOLILHG�'9%�V\VWHP��LQ�PRUH�FRPSOH[�VROXWLRQVSUREOHPV� PD\� DSSHDU� FRQFHUQLQJ� VSHHGUHTXLUHPHQWV� IRU� (3*� JHQHUDWRU� DV� ZHOO� RQ�OLQHSURFHVVLQJ�PXOWL�SURJUDPPH�LQSXW�VWUHDPV�,Q� FDVH� RI� QXPHURXV� EURDGFDVWLQJ� VWDWLRQV�� WKHLUFKDQQHOV� VKRXOG� DOZD\V� EH� DFFRPSDQLHG� E\DGHTXDWH�(3*�VWUXFWXUHV��7KHUHIRUH��LQ�WKH�QHWZRUNRI� QXPHURXV� 79� VWDWLRQV�� QHZV� SURYLGHUV�LQWHUDFWLYH� VHUYLFHV� VRXUFHV�� (3*� PDQDJHPHQW� LVQRW� D� VLPSOH� LVVXH� DV� LW� LQYROYHV� PRQLWRULQJ� DQGWUDQVIRUPLQJ� (3*� LQIRUPDWLRQ��0376�ZRXOG� WKHQEH� UHPXOWLSOH[HG�� KHQFH� (3*� FUHDWLRQ� VKRXOGSDUWLDOO\� EH� EDVHG� RQ� WKH� GDWD� UHFHLYHG� LQ� WKHWUDQVSRUW� VWUHDPV�� 7KH� VROXWLRQ� KHUH� ZRXOG� EH� D

UREXVW� GDWDEDVH� ZLWK� WZR� PHWKRGV� IRU� XSGDWHV�6RPH� LQIRUPDWLRQ�� OLNH� ERXTXHW� KLHUDUFK\� RUQHWZRUN� GHVFULSWLRQ� FDQ� RQO\� EH� LQVHUWHG� ORFDOO\ZKLOH�RWKHU� LQIRUPDWLRQ�� VXFK�DV� VHUYLFH�DQG�HYHQWGHVFULSWLRQ�RU�SURJUDPPH�VFKHGXOH�PD\�SDUWLDOO\�EHGHULYHG�IURP�WKH�UHFHLYHG�VWUXFWXUHV�
7R� VXPPDULVH�� (3*� V\VWHP� VKRXOG� EH� SUHVHQW� LQHYHU\�EURDGFDVWLQJ�VWDWLRQ�WKDW�WUDQVPLWV�LWV�RZQ��RUMXVW� UHPXOWLSOH[HV�SURJUDPPHV�RI�RWKHU� VWDWLRQV�� ,WLV� XS� WR� WKH� SURSHU� JHQHUDWRU� DQG� GDWDEDVHFRQVWUXFWLRQ�KRZ�HIILFLHQW�DQG�UHOLDEOH�(3*�DQG�DOOWKH�V\VWHP�ZLOO�EH�
��3$67�$1'�)8785(�:25.
'XULQJ� WKH� SURFHVV� RI� GHVLJQLQJ� VHYHUDOLPSOHPHQWDWLRQ� SUREOHPV� KDYH� EHHQ� VXFFHVVIXOO\FRSHG�ZLWK��HVSHFLDOO\�WKH�PHWKRG�DQG�WKH�SODFH�RI(3*�LQVHUWLQJ�DQG�VWUXFWXUH�RI�WKH�V\VWHP�GDWDEDVH�0RUHRYHU�� WKH� TXHVWLRQ� RQ� WKH� UDQJH� RILQGHSHQGHQFH� RI� WKH� (3*� *HQHUDWRU� KDV� EHHQGLVFXVVHG�� FRQFOXGLQJ� WKDW� GDWDEDVH� PDQDJHPHQWV\VWHP� VKRXOG� DVVLVW� (3*� JHQHUDWLRQ� E\FRQVWUXFWLQJ� VXEVWLWXWH� YLHZV� RI� GHVFULSWRUV� DV� DEDVH�IRU�64/�TXHULHV�IURP�WKH�(3*�*HQHUDWRU�
7KH� SDSHU� GLVFXVVHV� D� VLPSOLILHG� (3*� V\VWHP�ZKLFK� LV� FXUUHQWO\� EHLQJ� LPSOHPHQWHG� DV� DQDSSOLFDWLRQ�IRU�:LQGRZV�17��7KHUHIRUH��WKH�V\VWHPLV� DFWXDOO\� DQ� HPXODWRU� RI� D� UHDO� EURDGFDVWLQJQHWZRUN� IRFXVHG� VWULFWO\� RQ� (3*�PDQDJHPHQW�� $WSUHVHQW� WKH� GHYHORSPHQW� HIIRUW� WDUJHWV� GDWDEDVHDGPLQLVWUDWRU� LQWHUIDFH� DQG� (3*� GHFRGHUFRQVWUXFWLRQ�
5()(5(1&(6>�@ ,78�7� � 5HFRPPHQGDWLRQ� � +�������� µ*HQHULFFRGLQJ� � RI� � PRYLQJ� SLFWXUHV� � DQG� � DVVRFLDWHGDXGLR��LQIRUPDWLRQ���V\VWHPVµ��-XO\������
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SX7HOHNRPXQLNDFML������SDJHV��.UDNyZ�������>�@ 3�� $�� 6DUJLQVRQ�� 03(*���� 2YHUYLHZ� RI� WKHV\VWHPV�OD\HU��%%&�7HFKQLFDO�5HSRUW��%%&�5'�������


