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� WR� WZR� LQSXW� 2%''V� WKDW� DUH� UHSUHVHQWLQJ� JLYHQ�%RROHDQ�IXQFWLRQV�7R� IDFLOLWDWH� WKH� PRVW� FRQYHQLHQW� ZD\� IRU� WKH� XVHU� WR� VXSSO\� D�%RROHDQ�IXQFWLRQ�IRU�WKH�2%''�FRPSXWDWLRQ� ZH�GHFLGHG�WR�PDNH�XVH� RI� %RROHDQ� IRUPXODV�� 7KH� IRUPXOD� HQWHUHG� E\� WKH� XVHU� LV�SDUWLWLRQHG� LQWR� LWV� EDVLF� RSHUDWLRQV� DQG� WKH� UHVXOW� LV� FDOFXODWHG�ZLWK� WKH� KHOS� RI� WKH� ,7(�DOJRULWKP�� 7KH� ZKROH� FRPSXWDWLRQ�SURFHGXUH� LV�G\QDPLFDOO\�YLVXDOL]HG��7KH�XVHU�RI�YLV%''�KDV�WKH�SRVVLELOLW\� WR� VHH� WKH�EDVLF� VRXUFH� FRGH� RI� WKH�DOJRULWKP��:LWKLQ�WKH� VRXUFH� FRGH�� KH� LV� DEOH� WR� QDYLJDWH� LQ� DOO� GLUHFWLRQV�� L�H��IRUZDUG� DQG� EDFNZDUG� DV�ZHOO� DV� XS� DQG�GRZQ� LQ� WKH� UHFXUVLRQ��$OO� SDUDPHWHUV� DQG� GDWD� VWUXFWXUHV� � DUH� YLVXDOL]HG� LQ� D�FRUUHVSRQGLQJ�PDQQHU��)XUWKHU��LW�LV�YHU\�LPSRUWDQW�IRU�WKH�XVHU�WR�NQRZ��LQ�ZKLFK�SDUW�RI�WKH�FRPSXWDWLRQ�WKH�FXUUHQW�VWHS�LV�ORFDWHG��7KLV�LV�UHDOL]HG�ZLWK�D�GHULYDWLRQ�WUHH�RI�WKH�HQWHUHG�IRUPXOD��7KH�UHFXUVLRQ�JUDSK�RI�WKH�,7(�DOJRULWKP�LV�HTXLYDOHQW�WR�WKH�UHVXOW�RI�WKH� FRPSXWDWLRQ� DQG� LV� FRQVWUXFWHG� VWHS� E\� VWHS�� )RU� DOO�FRPSXWDWLRQ�VWHSV��WKH�QHZ�HYROYLQJ�SDUW�RI�WKH�JUDSK�LV�GLVSOD\HG�ZLWKRXW� FKDQJLQJ� WKH� JHQHUDO� RYHUDOO� OD\RXW� RI� WKH� JUDSK�� �0RVW�YLVXDOL]DWLRQ�WRROV�GR�QRW�VXSSRUW�WKHVH�IHDWXUHV��7KLV�LV�WKH�PDLQ�UHDVRQ��ZK\�ZH� GHFLGHG� WR� VWDUW� WKH� LPSOHPHQWDWLRQ� RI� RXU� RZQ�YLVXDOL]DWLRQ�IUDPHZRUN��7KH�UHTXLUHPHQW�RI�DFWLQJ�RQ� WKH�XVHU¶V�RZQ� LQLWLDWLYH� UHVSHFWLYH� RI� VHOI�GHWHUPLQHG� H[SORUDWLRQ� RI� WKH�DOJRULWKP�LV�UDWKHU�LPSRUWDQW�IRU�WKH�LPSOHPHQWDWLRQ�LQ�SUDFWLFH��,W�VKRXOG�EH�LQ�WKH�KDQGV�RI�WKH�XVHU��WR�GHFLGH�WR�FRQWLQXH�ZLWK�WKH�QH[W�RU�WKH�SUHYLRXV�VWHS��$OVR��KH�VKRXOG�KDYH�WKH�SRVVLELOLW\��WR�VWHS� RYHU� D� FRPSOHWH� UHFXUVLRQ� WR� DYRLG� WR� PDQ\� GHWDLOV�� 7KHVH�UHTXLUHPHQWV� IRUFH�XV� WR�PDQDJH� WKH�YLVXDOL]DWLRQ�SURFHVV� LQ� WKH�IROORZLQJ�ZD\��7KH�ZKROH�FRPSXWDWLRQ� LV�SHUIRUPHG�LQ�DGYDQFH��'XULQJ� WKH� FRPSXWDWLRQ�� DOO� IDFWV� WKDW� DUH� LPSRUWDQW� IRU� WKH�YLVXDOL]DWLRQ�KDYH�WR�EH�PHPRUL]HG��'XULQJ� WKH� OHDUQLQJ� SURFHVV� WKH� DFWLYDWLRQ� RI� GLIIHUHQW� VHQVHV� RI�WKH�OHDUQHU�LV�UDWKHU�LPSRUWDQW��+HUHE\��WKH�XVDJH�RI�WKH�YLVXDO�DQG�WKH� DXGLWRU\� VHQVH� KDYH� EHHQ� SURYHQ� WR� EH� WKH� PRVW� LPSRUWDQW��'XH�WR�WKLV�IDFW��ZH�DOVR�GHFLGHG�WR�VXSSO\�DXGLR�FRPPHQWV�WR�WKH�FRPSXWDWLRQ�VWHSV�

��� 7KH�FRPSXWDWLRQ�SURFHVV
7R�VWDUW�WKH FRPSXWDWLRQ��WKH�XVHU�KDV�WR�HQWHU�D�%RROHDQ��IRUPXOD�DQG�D�IL[HG�YDULDEOH�RUGHU�IRU�WKH�2%''�,Q� D� ILUVW� VWHS�� D� VFDQQHU�SUREHV� IRU� YDULDEOHV� DQG� RSHUDWRUV�� DQG�DIWHUZDUGV�� D� V\QWD[� DQDO\]HU� FRQVWUXFWV� WKH� GHULYDWLRQ� WUHH� �VHH�

)LJ����
%\� XVLQJ� WKH� GHULYDWLRQ� WUHH� LW� LV� VLPSOH� WR� FRQVWUXFW� WKH�FRUUHVSRQGLQJ� 2%''� ZLWK� WKH� ,7(�RSHUDWRU� E\� WUDYHUVLQJ� WKH�GHULYDWLRQ�WUHH�LQ�D�GHSWK�ILUVW�VHDUFK��GIV��PDQQHU��(DFK�%RROHDQ�RSHUDWRU�LV�WUDQVODWHG�LQWR�DQ�,7(�RSHUDWRU�FDOO���(�J��[� Â [� FDQ�EH�FRPSXWHG� E\� ,7(�[��[������ 7KH� 2%''� IRU� D� 9DULDEOH� [� FDQ� EH�GHWHUPLQHG�DV�,7(�[������,Q� WKH� JLYHQ� H[DPSOH� YLV%''� FUHDWHV�2%''V� IRU� HDFK� H[LVWLQJ�YDULDEOH� ILUVW�� 7KHQ�� WKH� ,7(�DOJRULWKP� LV� H[HFXWHG� FRQVHFXWLYHO\�IRU� HDFK� RSHUDWRU� LQ� WKH� GHULYDWLRQ� WUHH� XQWLO� WKH� URRW� QRGH� LVUHDFKHG�)RU� WKH� FRPSXWDWLRQ� DQG� WKH� YLVXDOL]DWLRQ� RI� WKH� 2%''� WKH�IROORZLQJ�EDVH�FODVVHV�DUH�UHTXLUHG�x QRGH�UHSUHVHQWDWLRQ�x GUDZLQJ�OD\HUHG�JUDSKV�x SDUVLQJ�IRUPXODV�x UXQQLQJ�2%''�DOJRULWKPV�x GUDZLQJ�WUHHV�x XVHU�LQWHUDFWLRQ�1H[W��ZH� JLYH� D� VKRUW� GHVFULSWLRQ� RI� WKH�EDVH� FODVVHV�� EHIRUH�ZH�VKRZ��KRZ�WR�XVH�WKH�SURJUDP���� 7KH�1RGH�&ODVV
7KH� &ODVV� 1RGH� LV� XVHG� WR� VWRUH� DOO� 2%''� QRGHV� LQ� DQ�DSSURSULDWH�� GDWD�VWUXFWXUH��(DFK�QRGH�LV�ODEHOHG�ZLWK�D�UHIHUHQFH�

[� [� [� [�

[� [�
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� �

�

)LJXUH����7KH�GHULYDWLRQ�WUHH�IRU�WKH�IRUPXOD�[�Â[�� !�[�Â[����[�Â[�

 !



WR�DQ� LQSXW�YDULDEOH�DQG�FRQWDLQV� WZR�SRLQWHUV� WR� WKH���VXFFHVVRU�DQG� WKH� ��VXFFHVVRU�� UHVSHFWLYHO\�� 0RVW� 2%''� DOJRULWKPV� XVH�JUDSK� WUDYHUVDO�PHWKRGV�� )RU� WKH� DSSOLFDWLRQ� RI� WKHVH�PHWKRGV� D�IODJ�LV�UHTXLUHG�WR�LQGLFDWH�LI�WKH�QRGH�DOUHDG\�KDV�EHHQ�YLVLWHG�RU�QRW��7R�GLVWLQJXLVK�OHDI�QRGHV�DQG�EUDQFKLQJ�QRGHV� OHDI�QRGHV�DUH�ODEHOHG��ZLWK�D�QHJDWLYH�LQGH[��7KH�FODVV�1RGH FRQWDLQV�YDULRXV�PHWKRGV�IRU�JUDSK�PDQLSXODWLRQ��DV�� H�J�� PHWKRGV� IRU� JUDSK� WUDYHUVDO� DQG� FRPSXWDWLRQ� RI�GLPHQVLRQV�� $OVR� D� WH[WXDO� UHSUHVHQWDWLRQ� RI� DQ� 2%''� LV�LPSOHPHQWHG�LQ�WKH�FODVV�Node �VHH�)LJ������

7KH� WH[WXDO� RXWSXW� RI� WKH�ELQDU\�JUDSK� VWUXFWXUH� FDQ�EH�XVHG� IRU�LQLWLDOL]LQJ� D� XQLTXH� WDEOH� WKDW� VHUYHV� DV� D� VWRUDJH� FRQWDLQHU� IRU�QRGHV�RU�WKH�PDLQWHQDQFH�RI�D�ORJ�ILOH�$OVR�PHWKRGV�IRU�GUDZLQJ�OD\HUHG�JUDSKV�DUH�SURYLGHG�ZLWKLQ�WKH�FODVV�Node�� )LJ����VKRZV�DQ�DUEULWUDU\�2%''�JUDSK�VWUXFWXUH��

)RU� UHDGDELOLW\�� JUDSKV� RI� 2%''V� PHHW� WKH� IROORZLQJ�FKDUDFWHULVWLFV�

�� 7KHUH�H[LVWV�MXVW�RQH�URRW�QRGH�ZLWK�WKH�LGHQWLILHU�PLQ^S`��� $OO� QRGHV� ZLWK� WKH� VDPH� LGHQWLILHU� DUH� ORFDWHG� LQ� WKH� VDPH�OHYHO��� 7KH�OHYHOV�DUH�VRUWHG�DFFRUGLQJ�WR�WKH�YDULDEOH�RUGHU��� +RUL]RQWDOO\��WKH�QRGHV�DUH�XQLIRUPO\�GLVWULEXWHG��� 9HUWLFDOO\��WKH�OHYHOV�DUH�XQLIRUPO\�GLVWULEXWHG��� 7KHUH�H[LVW�MXVW�WZR�OHDI�QRGHV�WKDW�DUH�RQ�IL[HG�SRVLWLRQV��� $Q�HGJH� LV�QRW�DOORZHG�WR�EH� WDQJHQW� WR�RWKHU�QRGHV��EXW�LWV�WHUPLQDO�QRGHV�&KDUDFWHULVWLFV���WR���DUH�UDWKHU�VLPSOH�WR�LPSOHPHQW�E\�XVLQJ�WKH�JLYHQ� YDULDEOH� RUGHU� DQG� WKH� DYDLODEOH� JUDSK� WUDYHUVDO� PHWKRGV��&KDUDFWHULVWLF� �� FDQ� EH� VROYHG� XVLQJ� D�ZRUNLQJ� OLVW� DOJRULWKP�DV�VKRZQ�LQ�)LJ����

7KH�DOJRULWKP�WDNHV�WZR�FRRUGLQDWHV�;�< DQG�D�OLVW�&7 ZLWK�NQRZQ�FROOLVLRQ� SRLQWV� DV� LQSXW� SDUDPHWHUV�� 7KHQ�� LW� LV� WHVWHG�� LI� RQ� WKH�HGJH�EHWZHHQ� WKH�SRLQWV�; DQG�< DUH�FROOLVLRQV�� ,I�D�FROOLVLRQ� � LV�IRXQG��D�E\SDVV�SRLQW�= LV�FDOFXODWHG��7KHQ��WKH�DOJRULWKP�FKHFNV�IRU� FROOLVLRQV� LQ� �;�=� DQG� �=�<��� 7KH� FRPSXWDWLRQ�RI� D� FROOLVLRQ�IUHH�HGJH�LV�ILQLVKHG��LI�WKH�JRDO/LVW LV�HPSW\�$�YHU\�LPSRUWDQW�IHDWXUH�RI�WKH�GUDZLQJ�PHWKRGV�LV�WKH�SRVVLELOLW\��WR�GUDZ� WKH�JUDSK�XS� WR�D�SUHGHILQHG�QRGH�ZLWKRXW� IDFLQJ� OD\RXW�FKDQJHV� WKDW� FRQIOLFW� ZLWK� HDV\� UHDGDELOLW\�� 7KLV� IHDWXUH� FDQ� EH�XWLOL]HG�WR�FRQVWUXFW�WKH�UHFXUVLRQ�JUDSK�VWHS�E\�VWHS��7KH�LGHD�LV�WR�GUDZ�SDUWV� RI� WKH�ILQDO�JUDSK�RQO\��ZKLOH� WKH�HQWLUHO\� OD\RXWHG�JUDSK� LV� UHPDLQLQJ� LQYLVLEOH� LQ� WKH� EDFNJURXQG�� ,Q� HDFK�FRPSXWDWLRQ� VWHS�� D� GUDZLQJ� ERUGHU� LV� VHW�� 7KHUHIRUH�� WKH� OD\RXW�GRHV�QHYHU�FKDQJH��UHJDUGOHVV��ZKHUH�WKH�GUDZLQJ�ERUGHU�LV�VHW�

)LJXUH����:RUNLQJ�/LVW�DOJRULWKP�IRU�FROOLVLRQ�GHWHFWLRQ�

,QSXW���3RLQWV�;�<�DQG�&ROOLVLRQ�7DEOH�&72XWSXW��/LVW�VWDUW/LVW��ZKLFK�GHQRWHV�WKH���FROOLVLRQ�IUHH�FRQQHFWLRQ/LVW�VWDUW/LVW� �^`�/LVW�JRDO/LVW� ^`�VWDUW/LVW�SXVK�;��JRDO/LVW�SXVK�<��
ZKLOH��JRDO/LVW�QRW(PSW\����^;� VWDUW/LVW�JHW/DVW���<� JRDO/LVW�JHW)LUVW���

LI��FKHFN&ROOLVLRQ�;�<�&7���^=� JHW%\3DVV���JRDO/LVW�SXVK�=��`�HOVH� V̂WDUW/LVW�SXVK�JRDO/LVW�SRS����``

)LJXUH�����2%''�UHSUHVHQWDWLRQ�RI�[�Â [����[�Â [���DFFRUGLQJ�WR�SS��[����[����[� ��[�
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)LJXUH����,7(�UHSUHVHQWDWLRQ�IRU�ELQDU\�JUDSK�VWUXFWXUH



��� 7KH�%''�&ODVV
,Q� WKH� %''� FODVV� DOO� PHWKRGV� IRU� 2%''� PDQLSXODWLRQ� DUH�LPSOHPHQWHG�� 7KH� XQLTXH� WDEOH�� WKH� YDULDEOH� RUGHU�� DV� ZHOO� DVDGGLWLRQDO�YDULDEOHV�DQG�FRXQWHUV�DUH�LQLWLDOL]HG�E\�LWV�FRQVWUXFWRU��
����� &UHDWLQJ�DQG�6DYLQJ�2%''V
$OO�2%''V��LQFOXGLQJ�WHPSRUDU\�DQG�ILQDO�QRGHV��DUH�VWRUHG�LQ�DQ�XQLTXH� WDEOH� WKDW� LV� LPSOHPHQWHG� DV� DQ� DUUD\�� (DFK� VORW� RI� WKH�DUUD\� FRQWDLQV� D� SRLQWHU� WR WKH� URRW� QRGH� RI� DQ� 2%''�� � )RU�PDQDJLQJ� G\QDPLF� YDULDEOH� UHRUGHULQJ�� LW� LV� DGYDQWDJHRXV� WR�PDLQWDLQ� RQH� XQLTXH� WDEOH� IRU� HDFK� VLQJOH� YDULDEOH�� ZKHUH� RQO\�QRGHV�ODEHOHG�ZLWK�WKLV�SDULWFXODU�YDULDEOH�DUH�VWRUHG�
����� ,7(�$OJRULWKP
)RU� DOO� SRVVLEOH� ELQDU\� %RROHDQ� RSHUDWLRQV�� WKH� FRUUHVSRQGLQJ�,7(�RSHUDWRU� FDOOV� DUH� ZHOO� GHILQHG�� ,I� WKH� SDUVHU� ORFDWHV� DQ�DUELWUDU\�%RROHDQ�RSHUDWLRQ�
�DSSOLHG�WR�WKH�2%''V�)�DQG�*���WKH�FRUUHVSRQGLQJ� ,7(�RSHUDWRU� FDOO� ZLOO� EH� JHQHUDWHG�� (�J�� WKH�%RROHDQ�25�RSHUDWLRQ�LV�GHILQHG�DV

1RGH�2U�1RGH�I��1RGH�J��^UHWXUQ�LWH�I��21(��J��`
,Q�YLV%''��WKH�DOJRULWKP�IRU�,7(�LV�DOPRVW�XQFKDQJHG�FRPSDUHG��WR� WKH� RULJDQDO� DOJRULWKP� VKRZQ� LQ� )LJXUH� ��� ,Q� DGGLWLRQ�� WKH�PHWKRG� VHW+LVWRU\����� VDYHV� DOO� LPSRUWDQW� GHWDLOV� IRU� WKH�FRPSXWDWLRQ� LQ�D� VHSDUDWH�FRQWDLQHU��7KLV�LQFOXGHV�SRLQWHUV�WR�DOO�SDUDPHWHUV�� KHOS� WH[WV�� SRLQWHU� WR� UHWXUQ�YDOXHV� DQG� ILQDO� JUDSKV��WKH� GUDZLQJ� ERUGHU�� WKH� VRXUFH� FRGH� OLQH� QXPEHU�� DQG� D�PXOWLIXQFWLRQDO� DFWLRQ� FRGH� WKDW�ZLOO� EH� VDYHG��8VLQJ� WKLV� DFWLRQ�FRGH�� ZH� KDYH� WKH� SRVVLELOLW\� WR� WULJJHU� VSHFLDO� HYHQWV�� OLNH� H�J��DXGLR�FRPPHQWV�
��� 7KH�3DUVHU�&ODVV
,Q� RUGHU� WR� WUDQVODWH� WKH� %RROHDQ� IRUPXOD� LQWR� DQ� 2%''�� D�VFDQQHU� DQG� SDUVHU� LPSOHPHQWDWLRQ� LV� UHTXLUHG�� 7KH� SDFNDJH�&83�-/H[�>��@�LV�IUHHO\�DYDLODEOH�IRU�-DYD�DQG�FDQ�EH�XVHG�IRU�WKDW�SXUSRVH��$IWHU�GHILQLQJ�D�VPDOO�JUDPPDU�IRU�%RROHDQ�IRUPXODV��DQ�LQWHUIDFH�ZDV�DGGHG�IRU�LQWHUDFWLRQ�ZLWK�WKH�2%''�FODVVHV��,Q�WKH�ILUVW� VWHS�� HDFK� 9DULDEOH� [L LV� WUDQVODWHG� LQWR� DQ� 2%''� YLD�JHW1RGH�L���$FFRUGLQJ�WR�WKH�GHULYDWLRQ�WUHH��IRU�HDFK�RSHUDWRU�WKH� SDUVHU� FDOOV� WKH� ,7(�DOJRULWKP� ZLWK� WKH� WZR� 2%''V� DV�RSHUDQGV�WR�EH�FRPELQHG�

��� 8VLQJ�WKH�3URJUDP
YLV%''� LV� LPSOHPHQWHG� DV� DQ� -DYD� DSSOHW� DQG� FDQ� EH� H[HFXWHG�ZLWKLQ� DQ\�:HE� EURZVHU� RU� VLPSO\� DV� DQ� -DYD� ���� -DU� ILOH�� 7KH�PDLQ�ZLQGRZ�RI�YLV%''�LV�VKRZQ�LQ�)LJ����
YLV%''� LQFOXGHV� D� JUDSKLFDO� XVHU� LQWHUIDFH��ZKLFK� FRQVLVWV� RI� D�PHQX�� D� EXWWRQ�EDU�� D� FRGH�QDYLJDWLRQ� EDU�� WKH� VRXUFH�SDQH�� DQG�YDULRXV�YLVXDOL]DWLRQ�RXWSXW�SDQHV�

7KH� FRGH� QDYLJDWLRQ� EDU�� DV� VKRZQ� LQ� )LJ�� ��� SURYLGHV� WKH�IROORZLQJ�IXQFWLRQV�x ,QIRUPDWLRQ�DERXW�WKH�FXUUHQW�VWHS�x MXPS�WR�WKH�EHJLQQLQJ�RI�WKH�FRPSXWDWLRQ�x VWHS�EDFN���IRUZDUG�LQ�WKH�FRPSXWDWLRQ�x VWHS�RYHU�WKH�UHFXUVLRQ��GLVSOD\�WKH�UHVXOW�RQO\�x JR�WR�WKH�ILQDO�VWHS�RI�WKH�FRPSXWDWLRQ�x JLYH�LQIRUPDWLRQ�DERXW�WKH�RYHUDOO FRPSXWDWLRQ�x SOD\�DQ�DXGLR�FRPPHQW�

7KH�LQSXW�RI�WKH�IRUPXOD�DQG�WKH�YDULDEOH�RUGHULQJ�FDQ�EH�JLYHQ�LQ�WKH�PDLQ�ZLQGRZ�RI�YLV%''�RU�ZLWK�D�VHSDUDWH�LQSXW�GLDORJ�ER[��,Q� WKH� LQSXW� GLDORJ�� WKH�XVHU� FDQ� FKRRVH�RQH�RI� VHYHUDO�SURYLGHG�H[DPSOH�IRUPXODV�RU�KH�FDQ�HQWHU�D�IRUPXOD�RI�KLV�RZQ�FKRLFH��$Q�RQOLQH�KHOS�RQ�GLIIHUHQW�SRVVLELOLWLHV�IRU�HQWHULQJ�IRUPXODV�LV�DOVR�SURYLGHG��7KH�IRUPXOD�LQSXW�GLDORJ�LV�VKRZQ�LQ�)LJ����

)LJXUH����7KH�FRGH�QDYLJDWLRQ�EDU

)LJXUH����0DLQ�ZLQGRZ�RI�YLV%''



$IWHU�D�IRUPXOD�LV�HQWHUHG��YLV%''�VWDUWV�WKH�2%''�FRPSXWDWLRQ��)LJ�� ���� ,Q� WKH� IROORZLQJ� VFUHHQVKRWV� WKH� FRPSXWDWLRQ� RI� WKH�IRUPXOD�[� Æ [� Æ ��[� Â�[��� ZLWK�YLV%''�LV�VKRZQ�

1RZ�� WKH�XVHU�FDQ�VWHS� WKURXJK� WKH� VRXUFH�FRGH� OLQH�E\� OLQH�DQG�VWDUW�KLV�DQDO\VLV��7KH�FXUUHQW�FRGH�OLQH�LV�KLJKOLJKWHG�ZLWK�D�EODFN�EDU��$V�PHQWLRQHG�EHIRUH��,7(�LV�D�WKUHH�SDUDPWHU�IXQFWLRQ��7KXV��WKH� WKUHH� LQSXW�2%''V�RI�,7(�DUH�GLVSOD\HG�RQ�WKH�ULJKW�QH[W�WR�WKH�VRXUFH�FRGH�SDQH��7KH�QDYLJDWLRQ�ZLWK�WKH�FRGH�QDYLJDWLRQ�EDU�HQDEOHV� WKH� XVHU� WR� JDLQ� LQVLJKW� LQ� WKH� G\QDPLF� EHKDYLRU� RI� WKH�DOJRULWKP�LQ�D�UDWKHU�QDWXUDO�ZD\��7KH�QDYLJDWLRQ�LV�TXLWH�VLPLODU�WR�D�VRXUFH�FRGH�GHEXJJHU��%XW��LQ�FRQWUDVW�WR�D�GHEXJJHU��YLV%''�VXSSOLHV� DOVR� GHWDLOHG� JUDSKLFDO� LOOXVWUDWLRQV� DQG� DGGLWLRQDO�LQIRUPDWLRQ� RQ� GDWD� VWUXFWXUHV�� $V� D� YHU\� LPSRUWDQW� IHDWXUH�YLV%''�DOORZV�WKH�XVHU� WR�GHILQH�KLV�RZQ�VFKHGXOH�RQ�KRZ�GHHS�KH�ZDQWV�WR�VWHS�LQWR�WKH�UHFXUVLYH�DOJRULWKP���,I�WKH�FXUUHQW�VRXUFH�

OLQH� LV�D�UHFXUVLYH�FDOO�RI�,7(�� LW� LV�DOVR�SRVVLEOH� WR�VWHS�RYHU�WKH�UHFXUVLRQ�DQG�WR�VHH�WKH�UHVXOW�GLUHFWO\��'XULQJ�WKH�YLVXDOL]DWLRQ�SURFHVV��WKH�UHFXUVLRQ�JUDSK�LV�GLVSOD\HG�LQ� WKH� ORZHU� OHIW� ZLQGRZ� VWHS� E\� VWHS� �VHH� )LJ�� ����� ,Q� WKLV�ZLQGRZ�� WKH� XVHU� FDQ� VZLWFK� EHWZHHQ� WKH� YLHZ� RI� WKH� ,7(�UHFXUVLRQ�JUDSK�YLHZ�DQG�WKH�UHVXOW�RI�DQ�,7(�FDOO�

,QVLGH� WKLV� JUDSK�� FXUUHQW� WRS� YDULDEOHV� DUH� PDUNHG� ZLWK FRORUV��)RU� SRVLWLYH� DQG� QHJDWLYH� FRIDFWRU� FRPSXWDWLRQ� GLIIHUHQW� FRORUV�DUH�XVHG��JUHHQ�DQG�UHG��DV�VKRZQ�LQ�)LJ������$�GHULYDWLRQ�WUHH�LV�DOVR� VKRZQ� LQ� WKH� ORZHU� ULJKW� ZLQGRZ�� 7KH� DFWXDO� SDUW� RI� WKH�FRPSXWDWLRQ�LV�PDUNHG�LQ�WKH�WUHH��:LWK�WKLV�LQIRUPDWLRQ�WKH�XVHU�LV� DOZD\V� DEOH� WR� UHDOL]H� LQ�ZKLFK� SDUW� RI� WKH� FRPSXWDWLRQ� KH� LV�FXUUHQWO\�ORFDWHG�

)LJXUH����7KH�LQSXW�GLDORJ�IRU�IRUPXODV�DQG�YDULDEOH�RUGHULQJ

)LJXUH����7KH�VWDUW�RI�D�FRPSXWDWLRQ

)LJXUH�����6WHS�E\�6WHS�YLVXDOL]DWLRQ�ZLWK�GLIIHUHQW�PDUNXS�FRORUV�
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