


)RU�HDV\�LPSOHPHQWDWLRQ�RI�WKLV�VWUXFWXUH�ILUVW�RI�DOO�RQH�QHHGV�D�VHW�RI�FODVVHV�UHVSRQVLEOH�IRU
GRFXPHQW� VWRUDJH�� SUHVHQWDWLRQ� DQG� PDQLSXODWLRQ�� %XW� WR� REWDLQ� D� IUDPHZRUN� VXLWDEOH� IRU
GRFXPHQW� W\SH� GHVLJQ� RQH� DOVR� KDYH� WR� VSHFLI\� PRGHOLQJ� FRQVWUXFWV� WKDW� GHVFULEH� KRZ
LQGLYLGXDO�FODVVHV��LQVWDQFHV�DQG�DSSOLFDWLRQV�LQWHUDFW�RQ�GLIIHUHQW�OHYHOV�RI�K\SHUPHGLD�V\VWHP�

7KH�XVXDO�WHFKQLTXH�IRU�VRIWZDUH�FRPSRQHQWV�UHXVH�LV�WKH�LQWURGXFWLRQ�RI�DEVWUDFW�FODVVHV��ZKLOH
IUDPHZRUNV�DUH�D�WHFKQLTXH�IRU�UHXVH�RI�HQWLUH�DSSOLFDWLRQ�DQG�VXEV\VWHPV��7KH�SRSXODU�PHWKRG
IRU�GHVFULSWLRQ�RI�DSSOLFDWLRQ�IUDPHZRUNV�LV�SDWWHUQ�ODQJXDJH>-RK��@��:H�ZLVK�WR�XVH�SDWWHUQV
DW�D�ODUJHU�VFDOH�RI�K\SHUPHGLD�V\VWHP��7KHVH�SDWWHUQV�VKRXOG�GHVFULEH�H[SHULHQFH�LQ�UHXVH�RI
DSSOLFDWLRQV�HQVHPEOH�WKDW�SURFHVV�D�GRFXPHQW�RQ�GLIIHUHQW�OHYHOV�RI�:HE�DUFKLWHFWXUH�

6HYHUDO�DSSURDFKHV�WR�WKH�GHYHORSPHQW�RI�SDWWHUQ�ODQJXDJHV�IRU�K\SHUPHGLD�V\VWHP�GHVLJQ�KDYH
DOUHDG\�EHHQ�FRQVLGHUHG�E\�GLIIHUHQW�UHVHDUFKHUV�

6FKZDEH� HW� DO� >65��@� SUHVHQWHG� DQ� REMHFW�RULHQWHG� PHWKRG� IRU� GHVLJQLQJ� K\SHUPHGLD
DSSOLFDWLRQV��7KH\�SRLQWHG�RXW�IRXU�VWHSV�RI�K\SHUPHGLD�V\VWHP�GHVLJQ�DQG�GHYHORSHG�SDWWHUQV
WR�EH�XVHG�GXULQJ�DOO�GHVLJQ�VWHSV�

%XKU� >%XKU��@� QRWLFHG� WKDW� GHVFULSWLRQ� RI� GLVWULEXWHG� V\VWHP� LQ� WHUPV� RI� SDWWHUQV� UHTXLUHV
SDUDGLJP�VKLIW�IURP�WKH�REMHFW�RULHQWHG�GHVLJQ�SDWWHUQV� LQ� WKH�³JDQJ�RI�IRXU´�VW\OH�>*+-9��@
DQG�SURSRVHG�WKH�XVH�FDVH�PDSV�DV�EHKDYLRUDO�SDWWHUQV�IRU�FOLHQW�VHUYHU�V\VWHP�

'H�%UD�HW�DO��>%UD��@�SURSRVHG�D�GDWD�PRGHO�WKDW�LV�LQWHQGHG�WR�VHUYH�DV�WKH�EDVLV�IRU�DQDO\VLV�RI
K\SHUGRFXPHQW�VWUXFWXUH�DV�ZHOO�DV�YLHZLQJ�DQG�SURFHVVLQJ�WRROV��WKH�WRZHU�PRGHO��

:H�VXSSRVH�WKDW�WKH�QRWLRQ�RI�WKH�WRZHU�DV�DQ�DSSOLFDWLRQ�HQVHPEOH�WKDW�FRYHUV�DOO�DVSHFWV�RI
K\SHUGRFXPHQW� IXQFWLRQDOLW\� LV� DQ� H[FHOOHQW� EDVLV� IRU� KLJKHU�OHYHO� DQDO\VLV� DQG� SURYLGHV� D
VXLWDEOH�SDUDGLJP�IRU�WKH�GHYHORSPHQW�RI�SDWWHUQV�FROOHFWLRQ�IRU�K\SHUPHGLD�V\VWHP�GHVLJQ�

7KH�UHVW�RI�WKH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��&KDSWHU���LQWURGXFHV�D�FDWDORJ�RI�WRZHU�SDWWHUQV�
7KH�QH[W�FKDSWHU�SURYLGHV�D�VNHWFK�RI�D�GDWD�PRGHO�WKDW�PD\�EH�XVHIXO�IRU�DQDO\VLV�RI�GHVLUHG
:HE� DSSOLFDWLRQ� DUFKLWHFWXUH�� 7KHQ� ZH� FRQFOXGH� ZLWK� D� EULHI� GLVFXVVLRQ� RI� RXU� SDWWHUQV
FROOHFWLRQ�

���7RZHU�SDWWHUQV�FROOHFWLRQ

1RZ�ZH�VKRXOG�GLVFXVV�WKH�PRVW�XVHIXO�WRZHU�SDWWHUQV�DQG�WKHLU�UHXVDELOLW\�LVVXHV��(DFK�SDWWHUQ
LPSRVHV�XVLQJ�RI�D�VSHFLILF�VFHQDULR�RI�K\SHUGRFXPHQW�SURFHVVLQJ�GXULQJ�LWV�OLIH�F\FOH��QDPHO\�
VWRUDJH��DXWKRULQJ��UHWULHYDO�DQG�EURZVLQJ�

7R� GHVFULEH� WKH� SDWWHUQ� ZH� XVH� 7RZHU� 3DWWHUQ� 7HPSODWH� WKDW� LV� FORVH� WR� WHPSODWH� IRUPDW
SURSRVHG�LQ�>0'��@

%URZVHUV

'RFXPHQW

6WUXFWXUH

$XWKRULQJ

$JHQWV��

&*,�VFULSWV

)LJXUH���:::�DUFKLWHFWXUH�OHYHOV�



,QWHQW

:KDW�GRHV�WKH�WRZHU�SDWWHUQ�GR"�:KDW�LV�LWV�UDWLRQDOH�DQG�LQWHQW"�:KDW�SDUWLFXODU�GHVLJQ�LVVXH
RU�SUREOHP�GRHV�LW�DGGUHVV"

3UREOHP

7KH�VSHFLILF�SUREOHP�WR�EH�VROYHG�

0RWLYDWLRQ

$�VFHQDULR�LQ�ZKLFK�WKH�SDWWHUQ�LV�DSSOLFDEOH�

)RUFHV

&RQVLGHUDWLRQV�WKDW�PXVW�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�FKRRVLQJ�D�VROXWLRQ�WR�WKH�SUREOHP�

6ROXWLRQ

7KH�SURSRVHG�VROXWLRQ�WR�WKH�SUREOHP�

3DUWLFLSDQWV

'HVFULEH�WKH�FODVVHV�DQG�RU�REMHFWV�SDUWLFLSDWLQJ�LQ�WKH�WRZHU�SDWWHUQ�DQG�WKHLU�UHVSRQVLELOLWLHV�

’LDJUDP

$�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�SDWWHUQ�XVLQJ�D�QRWDWLRQ�EDVHG�RQ�%RRFK�QRWDWLRQ��:H�GHQRWH
DQ�LQVWDQFH�RI�D�GRFXPHQW�VSHFLILF�VXEFODVV�E\�FORXG��LQVWDQFH�RI�UHXVDEOH�FODVV�E\�GDUN�FORXG�
XVDJH� UHODWLRQ� E\� VLPSOH� DUURZ� DQG� DJJUHJDWLRQ� UHODWLRQ� E\� DUURZ�ZLWK� GLDPRQG��&ORXGV� DUH
KRVWHG�RQ�GLIIHUHQW�IORRUV�RI�D�WRZHU�WR�HPSKDVL]H�WKHLU�GLVWULEXWLRQ�RQ�WKH�GLIIHUHQW� OD\HUV�RI
:HE�DUFKLWHFWXUH��(YHU\�REMHFW�LV�SODFHG�RQ�WKH�ORZHVW�IORRU�LW�LV�XVHG�RQ��5HIHUHQFH�IURP�RQH
WRZHU�IORRU�WR�DQRWKHU�PHDQV�UHXVH�RI�WKH�FODVV�DOUHDG\�LPSOHPHQWHG�RQ�ORZHU�OHYHO�RI�V\VWHP
GHVLJQ�� (DFK� IORRU� GHVLJQDWHV� DQ� DSSOLFDWLRQ� WKDW� LV� FUHDWHG� XVLQJ� VRPH� H[LVWLQJ� FODVV
DUFKLWHFWXUH�

&RQVHTXHQFHV

:KDW�DUH�WUDGH�RIIV�DQG�UHVXOWV�RI�XVLQJ�D�SDWWHUQ"�:KDW�EHQHILWV�GR�\RX�JHW�ZKHQ�IROORZ�WKH
SDWWHUQ"

,PSOHPHQWDWLRQ�LVVXHV

+RZ� GR� H[LVWHQW� IUDPHZRUNV� ILW� WKLV� SDWWHUQ"� +RZ� FDQ� WKH� LQWURGXFHG� FODVVHV� EH� TXLFNO\
LPSOHPHQWHG� RQ� WKH� EDVLV� RI� WKH� H[LVWHQW� IUDPHZRUN"� 6LQFH� WKH� SUHVHQWHG� SDWWHUQV� ZHUH
GLVFRYHUHG�ZKLOH� ZH� ZHUH� DWWHPSWLQJ� WR� UHXVH�0)&�EDVHG� 'RFXPHQW� DQG�9LHZ� FODVVHV�� ZH
FRQVLGHU� 0LFURVRIW� )RXQGDWLRQ� &ODVVHV� �0)&�� DUFKLWHFWXUH� DV� WKH� XQGHUO\LQJ� OHYHO� IRU� RXU
GHVLJQ�

����3DWWHUQ�����+70/�6SHFLDOW\

,QWHQW

+70/� 6SHFLDOW\� GRFXPHQW� W\SH� HQFDSVXODWHV� +70/� GRFXPHQW� VWUXFWXUH� DQG� SURYLGHV
DOWHUQDWLYH�YLHZ�IRU�WKH�GRFXPHQW�IRU�SHUIRUPLQJ�KLJKHU�OHYHO�RSHUDWLRQV�RQ�LW�

3UREOHP

<RX�ZDQW�D�VSHFLILF�+70/�GRFXPHQW�W\SH�

0RWLYDWLRQ

+70/�6SHFLDOW\�SDWWHUQ�GHILQHV�IUDPHZRUN�IRU�DGGLWLRQDO�YLHZ�RI�DQ�+70/�GRFXPHQW�



:HOO�NQRZQ�H[DPSOH�RI�WKH�GRFXPHQW�RI�+70/�6SHFLDOW\�W\SH�LV�D�1HWVFDSH�%RRNPDUN�ILOH�
$OWKRXJK� LW� LV� XVXDO�+70/� ILOH� WKDW� FRQWDLQV� XQRUGHUHG� OLVW� WDJV�� 1HWVFDSH� SURYLGHV� VSHFLDO
WUHH�YLHZ�ZLQGRZ�IRU�HDV\�PDQLSXODWLRQ�DQG�RUJDQL]DWLRQ�RI�WKH�ERRNPDUNV�

/HW�XV�FRQVLGHU�PRUH�W\SLFDO�VLWXDWLRQ�WKDW�VWLPXODWHV�LQWURGXFWLRQ�RI�WKLV�SDWWHUQ��6XSSRVH�\RX
VXSHUYLVH�GHYHORSPHQW�RI�D�GDWDEDVH�ZKHUH�GRFXPHQWV�DUH�ELEOLRJUDSK\�UHIHUHQFHV�SUHVHQWHG�LQ
WKH�+70/�IRUPDW��<RX�ZLVK�WKDW�WKHVH�GRFXPHQWV�IROORZ�VRPH�WHPSODWH��IRU�H[DPSOH��QDPH�RI
SHULRGLFDO�VKRXOG�EH�LQ�EROG�IRQW���6R�\RX�FDQ�HLWKHU�UHYLHZ�DQG�UHIRUPDW�DOO�GRFXPHQWV�FUHDWHG
E\�GLIIHUHQW�SHRSOH�RU�FUHDWH�VSHFLDOL]HG�+70/�HGLWRU�WR�EH�XVHG�IRU�\RXU�GRFXPHQWV�FUHDWLRQ
LQVWHDG�RI�WKH�FRPPRQ�HGLWRU��7KLV�HGLWRU�SUHVHQWV�D�GRFXPHQW�DV�D�IRUP�ZLWK�HGLWDEOH�ILHOGV�
:KHQ�ZULWLQJ�GRFXPHQW�WR�WKH�GLVN��WKH�HGLWRU�XVHV�SURSHU�IRUPDWWLQJ�WDJV�DQG�VW\OH�VKHHW�

$QRWKHU�H[DPSOH�LV�D�KHOSHU�DSSOLFDWLRQ�WKDW�GULYHV�DXWKRU�WR�XVH�WKH�+70/�SDWWHUQ�ODQJXDJH
>2UH��@�E\�SURSDJDWLQJ�SDWWHUQ�DSSURDFK�WR�GRFXPHQW�VWUXFWXUH�GHVFULSWLRQ�

)RUFHV

• ,W�ZLOO�EH�HDVLHU� WR�SURYLGH�KRPRJHQHRXV� IRUPDWWLQJ� IRU� VLPLODU�GRFXPHQWV�XVLQJ� VXFK�D
VSHFLILF�GRFXPHQW�W\SH�

• 7KH�LQIRUPDWLRQ�LV�DOUHDG\�ZHOO�VWUXFWXUHG�

6ROXWLRQ

&UHDWH�D�VSHFLILF�HGLWRU�SURJUDP�WR�FUHDWH�DQG�PDQLSXODWH�WKHVH�GRFXPHQWV��7KH�RXWSXW�RI�WKH
SURJUDP�VKRXOG�EH�LQ�+70/�IRUPDW�

3DUWLFLSDQWV

• +70/�GRFXPHQW�HQFDSVXODWHV�GRFXPHQW�VWUXFWXUH�

• DSSOLFDWLRQ�SURYLGHV� VSHFLILF�YLHZ�FODVV� UHVSRQVLEOH� IRU�XVHU� LQWHUIDFH�DQG�PDQLSXODWLRQ
ZLWK�GRFXPHQW�REMHFW�

’LDJUDP

&RQVHTXHQFHV

• <RX�JHW�FRQVLVWHQW�IRUPDWWLQJ�RI�WKH�VWUXFWXUHG�LQIRUPDWLRQ�

• %XLOGLQJ�D�VSHFLILF�+70/�HGLWRU�PD\�EH�YHU\�H[SHQVLYH�

• 2QFH�ZULWWHQ�+70/�GRFXPHQW�FODVV�FDQ�EH�HIIHFWLYHO\�UHXVHG�

,PSOHPHQWDWLRQ�LVVXHV

7KLV� SDWWHUQ� GULYHV� XV� WR� WKH� ILUVW� REYLRXV� EXW� LPSRUWDQW� GHVLJQ� GHFLVLRQ�� )LUVW� RI� DOO
K\SHUGRFXPHQW� GHYHORSPHQW� IUDPHZRUN� VKRXOG� EH� SRZHUHG� E\� UHXVDEOH� +70/� GRFXPHQW
FODVV��'HYHORSPHQW�RI� WKH�SRZHUIXO�&'RFXPHQW�GHULYHG�FODVV� UHVSRQVLEOH� IRU�+70/�SDUVLQJ

+70/

'RFXPHQW

$SSOLFDWLRQ

$SSOLFDWLRQ

�:LQGRZ

9LHZ

)LJXUH����+70/�6SHFLDOW\�SDWWHUQ



DQG�PDQLSXODWLRQ�DOORZV�V\VWHP�GHVLJQHU�VSDUH�PLQRU�HIIRUWV�LQWURGXFLQJ�DOWHUQDWLYH�YLHZV�IRU
+70/�GRFXPHQWV�

����3DWWHUQ�����0,0(�7\SH

,QWHQW

0,0(�7\SH�SDWWHUQ�GHVFULEHV�D�W\SH�RI�GRFXPHQW�WKDW�LV�WUDQVPLWWHG�WR�XVHU�PDFKLQH�DV�LV�DQG
UHTXLUHV�VSHFLDO�EURZVHU�H[WHQVLRQ�

3UREOHP

<RX�ZDQW�XVHU�WR�UHFHLYH�DQG�PDQLSXODWH�\RXU�GRFXPHQWV�LQ�RULJLQDO�IRUPDW�

0RWLYDWLRQ

7KHUH�H[LVW�PDQ\�GRFXPHQW�IRUPDWV�WKDW�FDQQRW�EH�GLUHFWO\�PDSSHG�LQWR�+70/��6RPHWLPHV�LW
LV�GHVLUDEOH�WR�SHUIRUP�VSHFLILF�RSHUDWLRQV�RQ�GRFXPHQW�RQ�D�FOLHQW�PDFKLQH�

)RU�H[DPSOH��\RX�GHYHORSHG�DQ�DSSOLFDWLRQ�WR�YLHZ�DQG�HGLW�YLGHR�FOLSV�LQ�\RXU�VSHFLDO�IRUPDW�
1RZ�\RX�ZLVK� WR�SXEOLVK�\RXU�FOLSV�RQ� WKH�:HE��&OLSV�FDQQRW�EH�FRQYHUWHG� WR�+70/��6R��D
FRPPRQ� VROXWLRQ� LV� D� SOXJLQ� DSSOLFDWLRQ�� ,W� LV� GHVLUDEOH� WR� UHXVH� FRGH� IURP� WKH� HGLWRU
DSSOLFDWLRQ�LQ�WKH�SOXJLQ�

)RUFHV

• ,W�LV�KDUG�WR�FRQYHUW�\RXU�GRFXPHQWV�LQWR�+70/�

• 8VHU�QHHGV�WR�PDQLSXODWH�\RXU�GRFXPHQW�LQ�VSHFLILF�ZD\�

• <RX�KDYH�DOUHDG\�ZULWWHQ�HGLWRU�RU�YLHZHU�DSSOLFDWLRQ�IRU�\RXU�GRFXPHQWV�

6ROXWLRQ

&UHDWH�D�SOXJLQ�DSSOLFDWLRQ�

3DUWLFLSDQWV

• GRFXPHQW�HQFDSVXODWHV�GRFXPHQW�VWUXFWXUH�

• DSSOLFDWLRQ�SURYLGHV�XVHU�LQWHUIDFH�DQG�PDQLSXODWHV�GRFXPHQW�REMHFW�

• SOXJLQ�SURYLGHV�XVHU�LQWHUIDFH�DQG�PDQLSXODWHV�GRFXPHQW�REMHFW�RQ�FOLHQW�PDFKLQH�

’LDJUDP

3OXJLQ

3OXJLQ

�:LQGRZ

$SSOLFDWLRQ

9LHZ

'RFXPHQW

$SSOLFDWLRQ

�:LQGRZ



)LJXUH����0,0(�SDWWHUQ

&RQVHTXHQFHV

• <RX�JHW�FRQVLVWHQW�SUHVHQWDWLRQ�RI�\RXU�GRFXPHQWV�RQ�WKH�FOLHQW�VLGH�

• &OLHQW�QHHGV�WR�GRZQORDG�DQG�LQVWDOO�\RXU�SOXJLQ�DSSOLFDWLRQ�

• 3OXJLQ�DSSOLFDWLRQ�LV�SODWIRUP�GHSHQGHQW�

,PSOHPHQWDWLRQ�LVVXHV

7KH� PRVW� SRSXODU� EURZVHU� WHFKQRORJ\� DW� SUHVHQW� �� 1HWVFDSH� 3OXJLQ� IUDPHZRUN>113��@� �
SURSRVHV�UHXVH�RI�WKH�'RFXPHQW�9LHZ�SDWWHUQ�LQ�ERWK�HGLWRU�DQG�SOXJLQ�DSSOLFDWLRQV��+RZHYHU�
FODVVHV�WKDW�LPSOHPHQWV�WKLV�SDWWHUQV�LQ�HGLWRU�DQG�SOXJLQ�GLIIHU�DQG�PD\�QRW�EH�UHXVHG��6R�DQ
LPSRUWDQW�GHVLJQ�GHFLVLRQ�ZRXOG�EH�WR�FRRUGLQDWH�HGLWRU�DQG�SOXJLQ�SURWRFROV�LQ�VXFK�ZD\�WKDW
WKH\� FDQ� XVH� WKH� VDPH�'RFXPHQW� DQG�9LHZ� FODVVHV�� ,W�PHDQV� WKDW� DIWHU� LPSOHPHQWLQJ� HGLWRU
FODVVHV� ZH� FDQ� JHW� SOXJLQ� DSSOLFDWLRQ� IRU� IUHH�� 7KLV� DSSURDFK� LV� LPSOHPHQWHG� LQ� $FWLYH;
H[WHQVLRQV� IUDPHZRUN� IURP� 0)&� ���� >5DX��@�� 7KXV�� FKRRVLQJ� 0LFURVRIW� ,QWHUQHW� ([SORUHU
EURZVLQJ�WHFKQRORJ\�DOORZV�KLJKHU�OHYHO�RI�FRGH�UHXVH�DQG�FKHDSHU�LPSOHPHQWDWLRQ�

����3DWWHUQ�����'DWDEDVH�6KRUWFXW

,QWHQW

'DWDEDVH�6KRUWFXW�HPERGLHV�D�YLUWXDO�REMHFW��DOORZLQJ�K\SHUGRFXPHQW�DXWKRU�WR�LQVSHFW�YLUWXDO
REMHFWV�ZLWKRXW�LQYROYLQJ�:HE�VHUYHU�VRIWZDUH�

3UREOHP

<RX�ZLVK�WR�UHIHU�WR�D�VLQJOH�UHFRUG�LQ�GDWDEDVH�LQ�WKH�VDPH�ZD\�DV�WR�D�VWDQGDORQH�GRFXPHQW�

0RWLYDWLRQ

+\SHUGRFXPHQWV�G\QDPLFDOO\�FUHDWHG�IURP�WKH�GDWDEDVH�TXHU\�UHVXOWV��YLUWXDO�REMHFWV��DUH�KDUG
WR�PDQLSXODWH��:KHQ�DXWKRU�ZLVKHV�WR�UHIHU�WR�D�YLUWXDO�REMHFW��KH�KDV�WR�VSHFLI\�D�UHIHUHQFH�WR�D
&*,� VFULSW� DORQJ� ZLWK� VFULSW� SDUDPHWHUV�� ,W¶V� LQFRQYHQLHQW� WR� UHPHPEHU� DQG� W\SH� VFULSW
SDUDPHWHUV�PDQXDOO\�

:H�SURSRVH�DQRWKHU�VFHQDULR�WKDW�DOORZV�WR�SURYLGH�PRUH�DXWRPDWLRQ�LQ�WKH�DXWKRULQJ�SURFHVV�
)LUVW�RI�DOO�DQ�DXWKRU�XVHV�DQ�DSSOLFDWLRQ�WKDW�DOORZV�KLP�WR�TXHU\�DQG�EURZVH�GDWDEDVH�UHFRUGV�
:KHQ�D�XVHU�VHOHFWV�D�UHFRUG�KH�ZLVKHV�WR�UHIHU�WR�DV�D�YLUWXDO�REMHFW��KH�VDYHV�RQ�GLVN�D�WLQ\�ILOH
�VKRUWFXW��FRQWDLQLQJ�TXHU\�SDUDPHWHUV�WKDW�LGHQWLI\�WKLV�UHFRUG��7KHQ�XVHU�UHIHUV�WR�WKH�VKRUWFXW
LQVWHDG�RI�D�&*,�VFULSW��:KHQ�WKH�VKRUWFXW� LV� UHTXHVWHG� IURP�D�FOLHQW�PDFKLQH��D� VHUYHU� ILOWHU
SHUIRUPV� WKH� TXHU\� XVLQJ� VKRUWFXW� GDWD� DV� TXHU\� SDUDPHWHUV� DQG� VHQGV� WKH� UHVXOWLQJ� YLUWXDO
REMHFW�EDFN�WR�FOLHQW�PDFKLQH�

)RUFHV

• ,W�LV�GHVLUDEOH�WR�UHIHU�WR�HLWKHU�GRFXPHQWV�VWRUHG�LQ�GDWDEDVH�RU�VWDQGDORQH�GRFXPHQWV�LQ
XQLIRUP�ZD\�

• <RX�KDYH�DOUHDG\�ZULWWHQ�DQ�DSSOLFDWLRQ�WKDW�PDQDJHV�GRFXPHQWV�VWRUHG�LQ�GDWDEDVH�

6ROXWLRQ

(QKDQFH�WKH�GDWDEDVH�PDQDJHPHQW�DSSOLFDWLRQ�ZLWK�DELOLW\�WR�FUHDWH�VKRUWFXWV�WR�VLQJOH�UHFRUGV
DQG�FUHDWH�&*,�VFULSW�WKDW�ZLOO�H[WUDFW�D�UHFRUG�RQ�WKH�XVHU�UHTXHVW�IRU�VKRUWFXW�

3DUWLFLSDQWV

• H[WUDFWRU�FUHDWHV�YLUWXDO�REMHFW�



• VKRUWFXW�VWRUHV�EULHI�GHVFULSWLRQ�RI�YLUWXDO�REMHFW�LQ�D�ILOH�

• DSSOLFDWLRQ�SURYLGHV�XVHU�LQWHUIDFH�DQG�PDQLSXODWHV�YLUWXDO�REMHFW�

• ILOWHU�WUDQVPLWV�YLUWXDO�REMHFW�RQ�XVHU�UHTXHVW�

’LDJUDP

&RQVHTXHQFHV

'DWDEDVH�6KRUWFXW�SDWWHUQ�LV�XVHG�IRU�LPSOHPHQWDWLRQ�RI�D�YHU\�LQWHUHVWLQJ�GRFXPHQW�W\SH�WKDW
VHUYHV� DV� D� UHIHUHQFH� WR� GDWDEDVH� TXHU\� UHVXOW�� 'DWDEDVH� VKRUWFXW� DOORZV� LQIRUPDWLRQ� V\VWHP
DXWKRU� WR� EHFRPH� DFTXDLQWHG�ZLWK� YLUWXDO� REMHFW� UHJDUGOHVV� WKH� ILOWHU� VRIWZDUH�� )RU� H[DPSOH�
GDWDEDVH�DXWKRU�FDQ�UHYLHZ�YLUWXDO�REMHFW�FRQWHQWV�ZLWKRXW�DFFHVV�WR�:HE�VHUYHU�

,PSOHPHQWDWLRQ�LVVXHV

7KH�PRVW�LPSRUWDQW�GHVLJQ�LVVXH�LV�UHXVH�RI�([WUDFWRU�FODVV�LQ�YLHZHU��DQG�LQ�ILOWHU��,W� LV�RIWHQ
FRQYHQLHQW� WR� GHULYH� &'E6KRUWFXW� FODVV� IURP� &'RFXPHQW� DQG� &([WUDFWRU� FODVV� IURP
&5HFRUGVHW�� 7KXV�� LW� WDNH� PLQRU� HIIRUWV� WR� LPSOHPHQW� WKLV� SDWWHUQ� RQ� WKH� EDVLV� RI� 0)&
IUDPHZRUN��1RWH�WKDW�LI�ZH�QHHG�FOLHQW�VLGH�EURZVLQJ�IDFLOLW\��9LHZ�FODVV�PD\�EH�DOVR�UHXVHG�

����3DWWHUQ�����6HDUFKDEOH�,QGH[

,QWHQW

6HDUFKDEOH�,QGH[�SDWWHUQ�GHVFULEHV�GRFXPHQW�WKDW�LV�QRW�WUDQVPLWWHG�WR�XVHU�PDFKLQH�EHFDXVH�RI
LWV�VL]H�EXW�LWV�SLHFHV�DUH�DYDLODEOH�RQ�XVHU�UHTXHVW�

3UREOHP

<RX�ZLVK�WR�JLYH�WR�XVHU�DQ�DELOLW\�WR�TXHU\�IRU�SDUWV�RI�D�GRFXPHQW�LQVWHDG�RI�WKH�ZKROH�ODUJH
GRFXPHQW�

0RWLYDWLRQ

6RPH�GRFXPHQWV�� OLNH� LQGLFHV��DUH� WRR� ODUJH� WR�EH� WUDQVIHUUHG� WR�FOLHQW�PDFKLQH��+RZHYHU�ZH
FDQ�HQDEOH�XVHU� WR� VSHFLI\�ZKDW�SDUW� RI� WKH�GRFXPHQW� KH� LV� LQWHUHVWHG� LQ��'HSHQGLQJ� RQ� XVHU
UHTXHVW��VHUYHU�ZLOO�G\QDPLFDOO\�JHQHUDWH�GRFXPHQW�FRQWDLQLQJ�UHOHYDQW�LQIRUPDWLRQ�

)RUFHV

• $FFHVVLQJ�ODUJH�GRFXPHQWV�FDQ�VORZ�GRZQ�XVHU�LQWHUDFWLRQ�ZLWK�\RX�:HE�VLWH�

)LOWHU

$SSOLFDWLRQ

$SSOLFDWLRQ

�:LQGRZ

9LHZ

([WUDFWRU
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6KRUWFXW

)LJXUH����’DWDEDVH�6KRUWFXW��SDWWHUQ�



• %HIRUH� TXHU\LQJ� IRU� WKH� SDUWV� RI� WKH� GRFXPHQW� XVHU� VKRXOG� PDNH� VHQVH� RI� GRFXPHQW¶V
FRQWHQWV�

6ROXWLRQ

&UHDWH� D�&*,� VFULSW� WKDW�ZLOO� SURYLGH� D� TXHU\� IRUP� DV� D� UHVXOW� RI� XVHU� UHTXHVW� IRU� WKH�ZKROH
GRFXPHQW��7KH�IRUP�SDJH�VKRXOG�FRQWDLQ� WKH� LQIRUPDWLRQ� WKDW�DLGV�XVHU� WR�PDNH�D�SURGXFWLYH
TXHULHV�

3DUWLFLSDQWV

• LQGH[�VWRUHV�GDWD�

• LQGH[�ILOWHU�VHQGV�TXHU\�IRUP�DV�LQGH[�UHTXHVW�UHVXOW�

• TXHU\�IRUP�SDVVHV�TXHU\�SDUDPHWHUV�EDFN�WR�VHUYHU�

• TXHU\� SURFHVVRU� SHUIRUPV� TXHU\� ZLWK� XVHU�GHILQHG� SDUDPHWHUV� DQG� UHWXUQV� UHVXOWLQJ
G\QDPLFDOO\�FUHDWHG�GRFXPHQW�EDFN�WR�XVHU�

’LDJUDP

&RQVHTXHQFHV

8VLQJ�WKLV�SDWWHUQ�PD\�GUDPDWLFDOO\�VSHHG�XS�V\VWHP�UHDFWLRQ�RQ�XVHU�UHTXHVWV�

,PSOHPHQWDWLRQ�LVVXHV

6HDUFKDEOH� LQGH[� VFHQDULR� FDQ� EH� HDVLO\� LPSOHPHQWHG� XVLQJ� ,6$3,� 6HUYHU� ([WHQVLRQ� FODVVHV
IURP�0)&�����>%OD��@�

���7RZHU�PRGHO�UHYLHZ

7R�SHUIRUP�WKH�SHUIHFW�GHVLJQ�RI�GDWD�PDQDJHPHQW�V\VWHP�ZH�VKRXOG�VWDUW�ZLWK�DQ�DSSURSULDWH
GDWD�PRGHO��%DVLQJ�RQ�WKLV�PRGHO��ZH�FDQ�GHVFULEH�RXU�GHVLJQ�XVLQJ�SDWWHUQV�RQ�D�KLJKHU�OHYHO
RI�DEVWUDFWLRQ�WKDQ�ZHOO�NQRZQ�REMHFW�RULHQWHG�GHVLJQ�SDWWHUQV�

'H� %UD� HW� DO�� >%UD��@� SURSRVHG� DQ� REMHFW�RULHQWHG� GDWD� PRGHO�� QDPHO\�� WRZHU� PRGHO�� WKDW
SURYLGHV�FRQVWUXFWV� DQG�FDQ� VHUYH� DV� D� IRXQGDWLRQ� IRU�K\SHUGRFXPHQW� W\SHV�GHVLJQ��7KH�GDWD
PRGHO�LV�PDGH�RI�WZR�OD\HUV�

7KH� ORZHVW� OD\HU� GHILQHV� ILUVW�FODVV� REMHFWV� ZLWKLQ� K\SHUGRFXPHQW� WKDW� DUH� QRGHV�� OLQNV� DQG
DQFKRUV�

7KH�KLJKHVW�OD\HU�GHILQHV�FRQVWUXFWV�WKDW�EXLOG�FRPSOH[�LQIRUPDWLRQ�VWUXFWXUHV�IURP�WKH�VLPSOH
RQHV��7KHVH�FRQVWUXFWV�DUH�

,QGH[

,QGH[

)LOWHU

4XHU\

)RUP

4XHU\

3URFHVVRU

)LJXUH����6HDUFKDEOH�,QGH[�SDWWHUQ



• 7KH� FRPSRVLWH� REMHFW� FRQVWUXFW� GHVFULEHV� K\SHUGRFXPHQW� VWUXFWXUH� LQ� WHUPV� RI� QRGHV�
OLQNV�DQG�DQFKRUV�

• 7KH� WRZHU� FRQVWUXFW� SDFNDJHV� GLIIHUHQW� OHYHOV� RI� K\SHUGRFXPHQW� GHVFULSWLRQ�� VXFK� DV
GRFXPHQW�VWUXFWXUH�OHYHO�DQG�YLVXDO�SUHVHQWDWLRQ�OHYHO�

• 7KH�FLW\�FRQVWUXFW�GHVFULEHV�PXOWLSOH�SHUVSHFWLYHV�RI�D�VLQJOH�GRFXPHQW�

6R�� OHW� XV� LOOXVWUDWH� WKH� WRZHU� PRGHO� E\� LW¶V� DSSOLFDWLRQ� WR� WKH� GHVFULSWLRQ� RI� WKH� +70/
GRFXPHQW�W\SH�

7KH�ORZHVW�OD\HU�RI�GDWD�PRGHO�LV�WKH�VHPDQWLFV�RI�QRGHV��OLQNV�DQG�DQFKRUV��7KLV�VHPDQWLFV�LV
SUH�GHILQHG�E\�FKRRVLQJ�:::�DV�K\SHUPHGLD�HQJLQH�>&*��@�

• 2Q�GRFXPHQW�VWUXFWXUH�OHYHO�D�+70/�GRFXPHQW�KDV�WZR�SHUVSHFWLYHV��7KH�ILUVW�RQH�LV�DQ
$6&,,� ILOH�� 7KH� VHFRQG� RQH� LV� D� FRPSRVLWH� RI� WDJV� DV� GHILQHG� LQ� +70/� VSHFLILFDWLRQ
>+70/��@�

• 2Q� GRFXPHQW� PDQLSXODWLRQ� OHYHO� ZH� FDQ� XVH� $6&,,� WH[W� HGLWRU� WR� SURGXFH� +70/
GRFXPHQWV�

• 2Q�DJHQW�OHYHO�+773�GDHPRQ�WUDQVPLWV�+70/�ILOH�DV�LW�LV�

• 2Q�XVHU�PDFKLQH�OHYHO�:HE�EURZVHU�UHQGHUV�+70/�WR�SURGXFH�YLVXDO�SUHVHQWDWLRQ�

7KRXJK�+70/�GRFXPHQW�KDV�WZR�GLIIHUHQW�SHUVSHFWLYHV��LW�LV�PRGHOHG�DV�D�FLW\�

7KLV� FLW\� FDQ� HYROYH� LQ� WZR� GLUHFWLRQV�� 2Q� WKH� RQH� KDQG��ZH� FDQ� XVH� D�:<6,:<*�+70/
HGLWRU�DQG�GLVUHJDUG�WKH�$6&,,�ILOH�WRZHU��2Q�WKH�RWKHU�KDQG��GRFXPHQW�WHPSODWHV�DQG�ZL]DUGV
FDXVH�D�GLYHUVLW\�RI�GRFXPHQW�SHUVSHFWLYHV�DQG��IXUWKHU�³XUEDQL]DWLRQ´�RI�WKH�+70/�GRFXPHQW
PRGHO�

$QRWKHU�LPSRUWDQW�QRWLRQ�LQ�WRZHU�PRGHO�LV�YLUWXDO�REMHFW�WKDW�LV�QRW�VWRUHG�EXW�LV�JHQHUDWHG�E\
WKH�DJHQW��)RU�H[DPSOH��GDWDEDVH�TXHU\�UHVXOWV��DUH�QRW�KRVWHG�DV�VHSDUDWH�GRFXPHQWV��7KH\�DUH
JHQHUDWHG�E\�&*,�VFULSWV��7KHLU�YLUWXDOLW\�FDQ�EH�HDVLO\�XQGHUVWRRG� IURP� WKH� ILJXUH���� YLUWXDO
REMHFW�DUH�QRW�EDVHG�RQ�WKH�JURXQG�RI�WKH�ILOH�V\VWHP�

���&RQFOXVLRQ

:H�KDYH�SUHVHQWHG�D�FROOHFWLRQ�RI�GHVLJQ�SDWWHUQV� WKDW�PDNH� LW�SRVVLEOH� WR�FUHDWH�D�YDULHW\�RI
GRFXPHQW�W\SHV�IRU�:HE�EDVHG�K\SHUPHGLD�V\VWHP�

6RPH�RI�WKH�VFHQDULRV�SUHVHQWHG�LQ�WKLV�SDSHU�DUH�ZHOO�NQRZQ�WR�ZHE�SURJUDPPHUV��7KH�QRWLRQ
RI�GDWDEDVH�VKRUWFXW�WKDW�PDWHULDOL]HV�YLUWXDO�REMHFW�LV�QRYHO�� ,W� OHDGV� WR�VLPLODU� UHSUHVHQWDWLRQ
DQG�XVHU�LQWHUIDFH�IRU�ERWK�UHDO�DQG�YLUWXDO�GRFXPHQWV�

7KH� FROOHFWLRQ� RI� WRZHU� SDWWHUQV� SURYLGHV� H[FHOOHQW� EDVLV� IRU� K\SHUGRFXPHQW� DSSOLFDWLRQ
IUDPHZRUN�FUHDWLRQ��'DUN�FORXGV�RQ�SDWWHUQV�DUH�UHXVDEOH�FODVVHV�DQG�ZKLWH�FORXGV�DUH�DEVWUDFW

$6&,,

)LOH

$6&,,

(GLWRU

+70/

)LOH

:HE

6HUYHU

:HE

%URZVHU
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6FULSW

:HE

%URZVHU

)LJXUH����+70/�FLW\�DQG�YLUWXDO�REMHFW�WRZHU�



FODVVHV� LQ� D� IUDPHZRUN��&RQFUHWH� FODVV� LPSOHPHQWDWLRQV�PD\� XVH� ORZHU�OHYHO� REMHFW�RULHQWHG
GHVLJQ�SDWWHUQV�>-RK��@�

:H�VXSSRVH�WKDW�RXU�FROOHFWLRQ�RI�WRZHU�SDWWHUQV�PD\�VHUYH�DV�D�IRXQGDWLRQ�IRU�WKH�UHVHDUFK�RI
WKH�SDWWHUQ�ODQJXDJH�GHVFULELQJ�H[SHULHQFH�LQ�EXLOGLQJ�:HE�EDVHG�LQIRUPDWLRQ�V\VWHPV�

���$FNQRZOHGJPHQWV

7KH� DXWKRUV� ZRXOG� OLNH� WR� WKDQN� 9VHYRORG� ,O\XVKFKHQNR� ZKR� SURYLGHG� IHHGEDFN� RQ� HDUO\
YHUVLRQV�RI� WKLV�SDSHU��6SHFLDO� WKDQNV� WR�3HWHU�6RPPHUODG�ZKR¶V�³VKHSKHUGLQJ´�RI� WKLV�SDSHU
KHOSHG�DXWKRUV�WR�LPSURYH�WKH�SDWWHUQV�DQG�SUHVHQW�WKHP�LQ�PXFK�PRUH�FRQVLVWHQW�ZD\�
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