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$SSO\LQJ�&25%$�6WDQGDUG�WR�/HJDF\�6\VWHPV�

9��(��.DPHQVN\��$��9��.OLPRY��6��*��0DQ]KHOH\��/��%��6RORYVND\D

7KH� GLVWULEXWHG� GDWD� SURFHVVLQJ� WHQGV� WR� JHW� PRUH� DQG� PRUH� ZLGHVSUHDG� LQ� WKH
PRGHUQ� FRPSXWHU� ZRUOG�� ,QGXVWULDO� VWDQGDUGV� IRU� GLVWULEXWHG� V\VWHPV� OLNH� 2EMHFW
0DQDJHPHQW�*URXS��20*��&25%$�����DOORZ�FUHDWLRQ�RI�RSHQ�V\VWHPV�LQ�KHWHURJHQHRXV
GLVWULEXWHG� HQYLURQPHQW�� $OWKRXJK� &25%$� ���� VWDQGDUG� LV� SULPDULO\� LQWHQGHG� IRU� QHZ
REMHFW�RULHQWHG� DSSOLFDWLRQV� FUHDWLRQ� LW� FDQ� EH� VXFFHVVIXOO\� DSSOLHG� WR� OHJDF\� V\VWHPV
GLVWULEXWLRQ� DV� ZHOO�� 2QH� RI� WKH� SUREOHPV� DULVLQJ� ZKLOH� GLVWULEXWLQJ� VXFK� V\VWHPV� LV� D
SUREOHP� RI� PDNLQJ� D� VSHFLILFDWLRQ� RI� D� V\VWHP� LQ� 20*� ,QWHUIDFH� 'HILQLWLRQ� /DQJXDJH
�,'/��

7KH�SDSHU�H[DPLQHV�WKH�SUREOHPV�RI�DXWRPDWLF�JHQHUDWLRQ�RI�,'/�VSHFLILFDWLRQ�IRU
OHJDF\�V\VWHPV��$WWHQWLRQ�LV�DOVR�SDLG�WR�WKH�XVDJH�RI�WKH�JHQHUDWHG�VSHFLILFDWLRQ��7KH�SDSHU
SURSRVHV� DQ� H[WHQVLRQ� RI� ,'/� WR� PHHW� WKH� QHHGV� RI� OHJDF\� V\VWHPV� XVDJH� DQG� D� UHYHUVH
FRPSLOHU�IURP�WKH�SURJUDPPLQJ�ODQJXDJH�EHLQJ�LQ�XVH�WR�,'/�

������ ,,QQWWUURGXRGXFFWWLLRQRQ

7KH�GLVWULEXWHG�GDWD�SURFHVVLQJ� WHQGV� WR� JHW�PRUH� DQG�PRUH�ZLGHVSUHDG� LQ� WKH

PRGHUQ� FRPSXWHU� ZRUOG�� 7KH� GLVWULEXWLRQ� KHOSV� WR� PDNH� D� V\VWHP� RSHQ� IRU

FRPPXQLFDWLRQ� ZLWK� RWKHU� V\VWHPV�� DOORZV� WR� LPSURYH� WKH� SHUIRUPDQFH� RI� GDWD

SURFHVVLQJ�DQG� WR� MRLQWO\�XVH�GLIIHUHQW�PDFKLQHV��RSHUDWLQJ� V\VWHPV��DQG�SURJUDPPLQJ

ODQJXDJHV��$Q�LQWHUHVWLQJ�LQLWLDWLYH�LV�SURPRWHG�E\�2EMHFW�0DQDJHPHQW�*URXS��20*��

ZKLFK� KDV� SURSRVHG� D� VWDQGDUG� RI� DUFKLWHFWXUH� IRU� GLVWULEXWHG� REMHFW� V\VWHP�� 2EMHFW

0DQDJHPHQW� $UFKLWHFWXUH� �20$�� >�@�� DQG� LQWHURSHUDELOLW\� VWDQGDUG� IRU� REMHFWV�

&RPPRQ� 2EMHFW� 5HTXHVW� %URNHU� $UFKLWHFWXUH�� YHUVLRQ� ���� �&25%$�� >��� �@�� 7KHVH

GRFXPHQWV� FRQWDLQ� WKH� GHILQLWLRQ� RI� WKH� 20*� ,QWHUIDFH� 'HILQLWLRQ� /DQJXDJH� �,'/�

ZKLFK�LV�LQWHQGHG�IRU�V\VWHP¶V�LQWHUIDFH�VSHFLILFDWLRQ��DQG�GHVFULEH�WKH�PDSSLQJV�RI�,'/

WR� VSHFLILF� SURJUDPPLQJ� ODQJXDJHV� OLNH�&��&���� 6PDOOWDON�� %HVLGHV�� WKH� GHILQLWLRQ� RI

2EMHFW�5HTXHVW�%URNHU� �25%�� LV� JLYHQ��7KLV� VRIWZDUH� FRPSRQHQW�ZKLFK� OLHV� EHWZHHQ

WKH� QHWZRUN� DQG� DQ� DSSOLFDWLRQ� VRIWZDUH� LV� WR� SURYLGH� WKH� WUDQVSDUHQW
�
� LQWHUDFWLRQ� RI

XVHU¶V� REMHFWV� UHJDUGOHVV� RI� WKHLU� VSHFLILF� ORFDWLRQ�� &25%$� DOORZV� YDULRXV� REMHFW

PRGHOV� WR�FRH[LVW� LQ�RQH�V\VWHP�DQG�PDNHV�LW�SRVVLEOH�IRU� WKH�GHYHORSHU� WR� MRLQWO\�XVH

YDULRXV� SURJUDPPLQJ� ODQJXDJHV� DQG� HQYLURQPHQWV�� 7KLV� SURSHUW\� LV� UHIHUUHG� WR� DV

REMHFW�PRGHO�WUDQVSDUHQF\�>����@�

7KH�PHQWLRQHG�IHDWXUHV�RI�&25%$�DOORZ�QRW�RQO\�WR�HDVLO\�FUHDWH�D�QHZ�REMHFW�

RULHQWHG�GLVWULEXWHG�V\VWHPV��EXW�DOVR�WR�LQWHJUDWH�VXFK�V\VWHPV�WRJHWKHU�DV�ZHOO�DV�ZLWK

DQ� H[LVWLQJ� �OHJDF\�� REMHFW� V\VWHP�� KRZHYHU� DIWHU� LWV�PRGHUQL]DWLRQ��:H� XVH� KHUH� WKH

WHUP�PRGHUQL]DWLRQ�DV�GHQRWLQJ�DQ�H[WHQVLRQ�RI�D� V\VWHP� WRZDUGV� LWV�RSHQQHVV��ZKLFK

PDNHV� LW� SRVVLEOH� IRU� UHPRWH� REMHFWV� WR� XVH� DQG� WR� EH� XVHG� E\� D� QHZ� YHUVLRQ� RI� WKH

V\VWHP�� $� VLPLODU� SUREOHP� RI� OHJDF\� FRGH� XVDJH� LV� FRQVLGHUHG�� IRU� H[DPSOH�� LQ

'LVWULEXWHG�&RPSXWLQJ�(QYLURQPHQW�5HPRWH�3URFHGXUH�&DOO��'&(�53&��>�@��ZKHUH��D

VSHFLILF�PHDQV�LV�SURYLGHG�LQ�'&(�,'/�DQG�'&(�$WWULEXWH�&RQILJXUDWLRQ�6RXUFH��$&6�

ODQJXDJHV�IRU�GLVWULEXWLRQ�RI�H[LVWLQJ�V\VWHPV��$V�&25%$�GRHV�QRW�VXSSRUW� WKH�GLUHFW

����������������������������������������������������������
�� 7KLV� ZRUN� LV� VXSSRUWHG� E\� 5%5)� JUDQW��� ������������ ³5HVHDUFK� DQG� GHYHORSPHQW� RI� DUFKLWHFWXUH
SULQFLSOHV�RI�RUJDQL]DWLRQ�RI�LQWHJUDWHG�GLVWULEXWHG�KHWHURJHQHRXV�REMHFW�V\VWHPV´�
��7KH�WHUP�WUDQVSDUHQF\�PHDQV�WKDW�WKH�XVHU�FDQ�LQYRNH�PHWKRGV�RQ�ERWK�ORFDO�DQG�UHPRWH�REMHFWV�LQ�WKH
VDPH�ZD\�
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XVDJH�RI�OHJDF\�V\VWHPV��WKH�SDSHU�VKRZV�KRZ�VXFK�VXSSRUW�FDQ�EH�SURYLGHG�WKURXJK�DQ

H[WHQVLRQ�RI�20*�,'/�

7KH� XVXDO� ZD\� WR� FUHDWH� D� &25%$� FRPSOLDQW� V\VWHP� LV� WR� GHYHORS� LW� ³IURP

VFUDWFK´��D�VSHFLILFDWLRQ�LV�FUHDWHG�ILUVW���DQ�LPSOHPHQWDWLRQ�VHFRQG��%XW�LPSOHPHQWDWLRQ

IRU� WKH� OHJDF\� V\VWHPV� DOUHDG\� H[LVWV�� 7KHUHIRUH�� WKH� PRVW� LPSRUWDQW� JRDO� RI� D

PRGHUQL]DWLRQ� LV� WR�SURYLGH� WKH� LQWHUDFWLRQ�EHWZHHQ� WKH� OHJDF\� DQG� WKH�RXWHU� V\VWHP¶V

REMHFW�PRGHOV��8VLQJ�&25%$�IRU�VROYLQJ�WKLV�SUREOHP�ZLOO�OHDG�WR�GLVWULEXWDEOH�OHJDF\

V\VWHP� OHDYLQJ� LWV� VRXUFH� FRGH� XQWRXFKHG�� 'LVWULEXWHG� V\VWHP� FDQ� EH� PDGH� IURP� WKH

GLVWULEXWDEOH� E\�PHDQV�RI�WUDQVIHUULQJ�VRPH�RI�LWV�SDUWV�LQWR�DQRWKHU�HQYLURQPHQW�WKDW

UHTXLUHV�VRXUFH�FRGH�PRGLILFDWLRQ�

7KXV�� WR�PRGHUQL]H�DQ�REMHFW�RULHQWHG�OHJDF\�V\VWHP�RQH�QHHG�WR�PDNH�DW� OHDVW

WKH�IROORZLQJ�VWHSV�

x� 6HOHFW�VRPH�REMHFW�FRQWH[W
�
�IURP�WKH�ZKROH�V\VWHP�WKDW�ZLOO�EH�PDGH�RSHQ�

7KH� SXUSRVH� IRU� WKLV� PLJKW� EH� HLWKHU� LQWHUDFWLRQ� ZLWK� DQRWKHU� V\VWHPV� RU

LQWHUDFWLRQ� ZLWK� SDUWV� RI� H[LVWLQJ� V\VWHP� EHLQJ� PRYHG� RXWZDUGV�

7KHRUHWLFDOO\��WKH�VHOHFWHG�FRQWH[W�PD\�EH�WKH�VDPH�DV�WKH�ZKROH�LQWHUIDFH�RI

WKH�OHJDF\�V\VWHP��EXW� LQ�SUDFWLFH�LW� LV�PRUH�OLNHO\�WR�EH�D�SDUW�RI� LW�� ,Q� WKLV

SDSHU�ZH� FRQVLGHU� WKH� FDVH� RI�PDNLQJ� D� V\VWHP� RSHQ�� LQ� WKH� VHQVH� WKDW� LWV

LQWHUIDFHV�DUH�H[SRUWHG�DQG�RWKHU�V\VWHPV¶�LQWHUIDFHV�DUH�LPSRUWHG��:KHQ�WKH

DLP�LV�WR�PDNH�D�VLQJOH�V\VWHP�GLVWULEXWHG�WKH�SUREOHPV�DUH�VLPLODU�

x� &UHDWH� LQ�RQH�RU�DQRWKHU�ZD\�DQ�,'/�VSHFLILFDWLRQ�IRU� WKH�FRQWH[W� VHOHFWHG�

+RZHYHU��DV�ZH�ZLOO�VHH�ODWHU�LW�LV�QRW�DOZD\V�SRVVLEOH�

x� )LQDOO\�� WKH� REWDLQHG� ,'/� VSHFLILFDWLRQ�PXVW� EH� LPSOHPHQWHG� XVLQJ� QRUPDO

&25%$� SURJUDPPLQJ� WHFKQRORJ\�� RQH� QHHG� WR� FRPSLOH� LQWHUIDFH

GHFODUDWLRQV� IURP� ,'/� LQWR� WKH� SURJUDPPLQJ� ODQJXDJH� EHLQJ� LQ� XVH� �E\

PHDQV� RI� WKH� ,'/� FRPSLOHU��� DQG� WKHQ� LPSOHPHQW� WKHVH� LQWHUIDFHV� EDVLQJ

XSRQ� WKH� VRXUFH� FRGH� RI� WKH� H[LVWLQJ� OHJDF\� V\VWHP�� 7KLV� LV� WKH� RQO\� VWHS

ZKHQ�WKH�V\VWHP¶V�VRXUFH�FRGH�PLJKW�EH�PRGLILHG�

7KH�ILUVW�VWHS�VHHPV�WR�EH�WKH�PRVW�GLIILFXOW�RQH�ZKLFK�FDQ�EH�GRQH�RQO\�E\�WKH

GHYHORSHU�RI�D� V\VWHP�� L�H��E\�D�SHUVRQ��$Q\�DXWRPDWHG� WRROV�FDQ�DVVLVW� LQ� VROYLQJ� WKH

SUREOHP��EXW�FDQQRW�SURYLGH�D�IXOO�DXWRPDWLRQ�RI�FKRRVLQJ�WKH�REMHFW�FRQWH[WV�IURP�UHDO

OHJDF\�V\VWHPV��:H�DVVXPH�WKDW��LQ�RQH�RU�DQRWKHU�ZD\��E\�PHWKRG�RI�WULDOV�DQG�HUURUV��D

FRQWH[W�RI�D�OHJDF\�V\VWHP�ZKLFK�QHHGV�WR�EH�VSHFLILHG�LQ�,'/�LV�FKRVHQ�

7KH� VHFRQG� VWHS� LV� WKH� PRVW� LQWHUHVWLQJ� UHJDUGLQJ� WKH� SRVVLELOLW\� RI� LWV

DXWRPDWLRQ��7KH� VXEMHFW� RI� WKH�SDSHU� LV� WR� FRQVLGHU�YDULRXV�ZD\V�RI�JHQHUDWLRQ�RI� WKH

,'/� VSHFLILFDWLRQ� IURP� OHJDF\� V\VWHP� FRGH�� DFFRPSDQ\LQJ� SUREOHPV�� DV� ZHOO� DV

SRVVLELOLWLHV�RI��RSWLPL]DWLRQ��$V�D�ODQJXDJH�IRU�ZULWLQJ�H[DPSOHV�RI��WKH�VRXUFH�FRGH�ZH

ZLOO�XVH�3URWHO���>�@��7KRXJK�QRW�ZLGHVSUHDG��LW�KDV�PXFK�LQ�FRPPRQ�ZLWK�PDQ\�RWKHU

SURFHGXUDO�REMHFW�RULHQWHG�SURJUDPPLQJ�ODQJXDJHV��7KHUHIRUH��WKH�SUREOHPV�ZLWK�XVLQJ

3URWHO��� OHJDF\�V\VWHP�DUH�PRVW� OLNHO\� WR�EH� WKH� VDPH�DV�ZLWK� WKRVH�ZULWWHQ� LQ�D�ZHOO�

NQRZQ�ODQJXDJH�OLNH�&�RU�&���

7KH� WKLUG�DQG� WKH� ODVW�VWHS� LV� LQ�JHQHUDO� LQGLVSHQVDEOH� �UHJDUGLQJ� LPSOHPHQWLQJ

WKH�LQWHUIDFHV���+RZHYHU��RXU�SXUSRVH�ZLOO�EH�WR�PLQLPL]H�WKH�QHHGHG�HIIRUWV�DV�PXFK�DV

SRVVLEOH�RQ�WKH�EDVH�RI�UHXVH�RI�WKH�OHJDF\�FRGH�
����������������������������������������������������������
��2EMHFW�FRQWH[W�LV�D�VHW�RI�REMHFW�LQWHUIDFHV�
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7KH�SDSHU� LV� DUUDQJHG� DV� IROORZV��6HFWLRQ��� ³+RZ� WR� JHW� DQ� ,'/� VSHFLILFDWLRQ´� LV
GHYRWHG�WR�PDQXDO�FUHDWLRQ�RI�,'/�VSHFLILFDWLRQ��6XEVHFWLRQ�����³0DQXDO�,'/�VSHFLILFDWLRQ
UHFHLSW´�LOOXVWUDWHV�VRPH�RI�DFFRPSDQ\LQJ�SUREOHPV�ZKLOH�VXEVHFWLRQ�����³8VLQJ�SUDJPDV
LQ� ,'/´� RIIHUV� WKHLU� VROXWLRQV� PDNLQJ� XVH� RI� WKH� VWDQGDUG� ,'/� IHDWXUH� FDOOHG� SUDJPD

GLUHFWLYH�� RU� VLPSO\� SUDJPD�� $� WD[RQRP\� RI� SUDJPDV� SURYLGHG� IRU� 3URWHO��� LV� JLYHQ

WRJHWKHU�ZLWK�H[DPSOHV�RI�WKHLU�XVDJH��6HFWLRQ���³,'/�WR�SURJUDPPLQJ�ODQJXDJH�FRPSLOHU´
SURSRVHV� D� VROXWLRQ� RI� WKH� VDPH�SUREOHP�RQ� WKH� EDVH� RI� DQ� DXWRPDWLF� WRRO�� QDPHO\�� D

FRPSLOHU�IURP�WKH�ODQJXDJH�RI�OHJDF\�V\VWHP�WR�,'/��6XEVHFWLRQ�����³$XWRPDWLF�,'/�ZLWK
SUDJPDV�VSHFLILFDWLRQ�JHQHUDWLRQ´�H[SODLQV�KRZ�VXFK�D�FRPSLOHU� VKRXOG�GR� LWV�ZRUN� DQG

GLVFXVVHV�SUREOHPV�RI�PDSSLQJ�WKH�SURJUDPPLQJ�ODQJXDJH�LQWR�,'/��XVLQJ�3URWHO���DV

DQ�H[DPSOH�RI�WKH�VRXUFH�ODQJXDJH���$Q�H[KLELWHG�OLVW�RI�DPELJXLWLHV�FRYHUV�HVVHQWLDOO\

DOO�UHDVRQDEOH�FDVHV�IRU�3URWHO����)LQDOO\��VXEVHFWLRQ�����³'RZQ�ZLWK�SUDJPDV�´�PDNHV�WKH

QH[W�VWHS�WRZDUGV�WKH�VROXWLRQ�RI�WKH�SUREOHP�E\�PHDQV�RI�FRPELQLQJ�WKH�VWDQGDUG�,'/

WR�SURJUDPPLQJ�ODQJXDJH�FRPSLOHU�ZLWK�DQ�UHYHUVH�RQH��,W�PDNHV�LW�SRVVLEOH�WR�DYRLG�WKH

LQWHUPHGLDWH�VWHS�RI�JHQHUDWLQJ�WKH�,'/�VSHFLILFDWLRQ��SURYLGHG�WKDW�DQ�LPSOHPHQWDWLRQ

IRU� WKH� REMHFW� FRQWH[W� EHLQJ� RSHQHG� DOUHDG\� H[LVWV�� 7KH� ODWWHU� FRQGLWLRQ� LV� YDOLG�� LQ

SDUWLFXODU��IRU�OHJDF\�V\VWHPV�

������ ++RRZ�Z�WWR�JHR�JHW�W�DQ�DQ�,,''/�/�VVSHSHFFLLIILLFFDDWWLLRQRQ

%HIRUH�DXWRPDWLQJ�JLYHQ�SUREOHP�VROYLQJ�ZH�ZLOO�WU\�WR�VROYH�LW�E\�KDQG��7KDW�LV�

ZH�ZLOO�GHDO�ZLWK�LW�LQ�WKH�VDPH�ZD\�WKH�GHYHORSHU�IDFHG�ZLWK�WKH�SUREOHP�WR�PDNH�KLV

V\VWHP�RSHQ�EXW�KDYLQJ�QR�DQ\�DYDLODEOH�WRRO�GRHV�

�������� 0DQXDO�,'/�VSHFLILFDWLRQ�UHFHLSW0DQXDO�,'/�VSHFLILFDWLRQ�UHFHLSW

7KH� VLPSOHVW�ZD\� WR� FUHDWH� ,'/� VSHFLILFDWLRQ� IRU� VRPH� H[LVWLQJ� FRGH� IURP� WKH

RUJDQL]DWLRQDO�SRLQW�RI�YLHZ�LV�WR�FUHDWH�LW�E\�KDQG��2EYLRXVO\��GHYHORSHUV�FRQVLGHU�WKLV

ZD\�WKH�PRVW�ODERULRXV�DQG�HUURU�SURQH��/HW�XV�FRQVLGHU�H[DPSOH�

:H�DVVXPH�WKH�OHJDF\�V\VWHP�KDV�WKH�IROORZLQJ�W\SHV�GHFODUHG��3URWHO���FRGH�LV

VKRZQ��
7<3(�3URWHO,QIR�6758&77<3(�3URWHO,QIR�6758&7

LPSRUWDQFHLPSRUWDQFH �ORQJLQW��ORQJLQW�

YDOLGYDOLG ERROERRO

(1'6758&7�(1'6758&7�

7<3(�OHJDF\BFODVVBSWU�375�72�$1<�OHJDF\BFODVV�7<3(�OHJDF\BFODVVBSWU�375�72�$1<�OHJDF\BFODVV�

7<3(�OHJDF\BFODVV�&/$66�5(),1(6��2%-(&77<3(�OHJDF\BFODVV�&/$66�5(),1(6��2%-(&7

ILHOG�3URWHO,QIRILHOG�3URWHO,QIR

23(5$7,21623(5$7,216

ILHOGBVHW�0(7+2'��ILHOGBVHW�0(7+2'��83'$7(6��5()�[�3URWHO,QIR��83'$7(6��5()�[�3URWHO,QIR��

ILHOGBJHW�0(7+2'��5()��5(78516�3URWHO,QIRILHOGBJHW�0(7+2'��5()��5(78516�3URWHO,QIR

(1'&/$66�OHJDF\BFODVV�(1'&/$66�OHJDF\BFODVV�

$V� VDLG� DERYH� WKH� FKRLFH� RI� REMHFW� FRQWH[WV� ZKLFK� VKRXOG� EH� RSHQHG� LV� QRQ�

WULYLDO�SUREOHP��1RW�DOO�REMHFWV�RI� OHJDF\�V\VWHP�FDQ�EH� H[SRUWHG��)RU� H[DPSOH��PDQ\

V\VWHPV� HVSHFLDOO\� UHDO�WLPH� V\VWHPV� KDYH� JURXSV� RI� ORRVHO\� FRXSOHG� REMHFWV�

([WHUQDOL]DWLRQ�RI�RQH�REMHFW�ZRXOG�OHDG�WR�EURNHQ�OLQNV��IRU�H[DPSOH�� WHPSRUDO�RQHV�
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ZLWK� RWKHU� REMHFWV� DQG� UHTXLUH� V\VWHP¶V� DUFKLWHFWXUH� PRGLILFDWLRQ�� 6RPHWLPHV� LW� LV

LPSRVVLEOH� WR� H[SRUW� DQ� REMHFW� GXH� WR� WHFKQLTXHV� XVHG� LQ� LWV� LPSOHPHQWDWLRQ� �IRU

H[DPSOH�� DOO� ILHOGV� DQG� PHWKRGV� RI� WKH� REMHFW� PLJKW� EH� GHFODUHG� DFFHVVLEOH� RQO\� E\

REMHFW�LWVHOI�DQG�RU�LWV�DQFHVWRUV���+HUH�DQG�EHORZ�ZH�DVVXPH�WKDW�VRPH�REMHFW�FRQWH[W�WR

EH�RSHQHG�LV�DOUHDG\�FKRVHQ�

,'/�VSHFLILFDWLRQ�FRUUHVSRQGLQJ�WR�WKH�H[DPSOH�PLJKW�ORRN�OLNH�WKH�IROORZLQJ�
VWUXFW�,'/,QIR�^VWUXFW�,'/,QIR�^

ORQJORQJ LPSRUWDQFH�LPSRUWDQFH�

ERROHDQERROHDQ YDOLG�YDOLG�

`�`�

LQWHUIDFH�OHJDF\�^LQWHUIDFH�OHJDF\�^

YRLGYRLG ILHOGBVHW�LQ�,'/,QIR�LQIR��ILHOGBVHW�LQ�,'/,QIR�LQIR��

,'/,QIR,'/,QIR ILHOGBJHW���ILHOGBJHW���

`�`�

7KH�GHYHORSHU�ZLOO�FRQIURQW�ZLWK�VRPH�SUREOHPV�ZKHQ�KH�VKH�WULHV�WR�ZULWH�WKH

VSHFLILFDWLRQ�DQG�XVH�VWDQGDUG�,'/�FRPSLOHU� LQ�RUGHU� WR�JHQHUDWH� UHTXLUHG�FRGH�RQ� WKH

WDUJHW�SURJUDPPLQJ�ODQJXDJH��1DPHO\�

���� 7KH�W\SHV�
,'/,QIR,'/,QIR

�DQG�
OHJDF\OHJDF\

�ZLOO�EH�GHFODUHG�DV� LQ�,'/�VSHFLILFDWLRQ��DQG�

WKHUHIRUH�� LQ� WKH� JHQHUDWHG� FRGH��� DQG� LQ� WKH� OHJDF\� V\VWHP�� ,W� LV� WKH� VDPH

W\SHV��%HFDXVH� RI� WKLV� WKH� GHYHORSHU� ZLOO� EH� IRUFHG� WR� GHOHWH� WKH� GRXEOHG

GHFODUDWLRQV�E\�KDQG�

���� /RJLFDOO\��RQH�QHHG�WR�OHDYH�OHJDF\�V\VWHP¶V�GHFODUDWLRQV�RI�W\SHV�XQWRXFKHG

DQG�H[WHQG�JHQHUDWHG�FRGH�ZLWK�UHIHUHQFHV�WR�OHJDF\�GHFODUDWLRQV��2EYLRXVO\�

LW� VKRXOG� EH� GRQH� E\� KDQG�� $OVR� WKH�
XVHVXVHV

� OLVW� RI� JHQHUDWHG� E\� WKH� ,'/

FRPSLOHU�PRGXOH�PXVW� EH� H[WHQGHG�ZLWK� WKRVH�PRGXOH� QDPHV� WKDW� FRQWDLQ

GHFODUHG�W\SHV�

���� $W�ODVW�� WKH�QDPHV�JHQHUDWHG�IURP�,'/�W\SHV�ZLOO�GLIIHU�IURP�H[LVWLQJ�RQHV�

7KHUHIRUH� RQH� QHHG� WR� FRUUHFW� WKHVH� QDPHV� LQ� DOO� SURFHGXUHV� DQG� W\SHV

JHQHUDWHG�E\�WKH�,'/�FRPSLOHU��$JDLQ��WKLV�ZRUN�VKRXOG�EH�GRQH�E\�KDQG�

7KH� SURJUDPPHU� PD\� ILQG� FRQYHQLHQW� WR� GHFODUH� WKLV� RU� WKDW� ,'/� W\SH� XQGHU

GLIIHUHQW�QDPH�� ,Q� WKLV�FDVH�KH�VKH�VKRXOG�UHQDPH�JHQHUDWHG�E\� WKH� ,'/�FRPSLOHU� W\SH

QDPHV��RU�GHFODUH�V\QRQ\PV��DV�LQ�SODFHV�RI�WKH�GHFODUDWLRQ��DQG�LQ�SODFHV�RI�XVH�

7KH� H[DPSOH� DOVR� GHPRQVWUDWHV� RQH� RI� DPELJXLWLHV� DULVLQJ� ZKHQ� UHYHUVH

PDSSLQJ�RI�WKH�SURJUDPPLQJ�ODQJXDJH�WR�,'/�LV�GRQH��,Q�RXU�FDVH�WKH�DFFHVV�WR�DWWULEXWH
ILHOGILHOG

� RI� WKH�
OHJDF\BFODVVOHJDF\BFODVV

� LQ� 3URWHO��� LV� GRQH� ZLWK� WKH� KHOS� RI� WZR� PHWKRGV� ��
ILHOGBVHWILHOGBVHW

�DQG�
ILHOGBJHWILHOGBJHW

��%RWK�DUH�YLVLEOH�WR�WKH�XVHU��,Q�,'/�VSHFLILFDWLRQ�VLPLODU

PHWKRGV� DUH� GHFODUHG��%XW�� DV� ,'/� DWWULEXWH� LV� VLPSO\� D� SDLU� RI�PHWKRGV�� LW� ZRXOG� EH

SRVVLEOH�WR�GHFODUH�RQH�DWWULEXWH�
ILHOGILHOG

�LQ�,'/�VSHFLILFDWLRQ��DQG�WKH�HIIHFW�ZRXOG�EH�WKH

VDPH
�
�

����������������������������������������������������������
�� ,W� VKRXOG� EH� VDLG� WKDW� LQ� WKLV� FDVH� RQH� QHHG� WR� UHSODFH� GHIDXOW� PHWKRG� QDPHV� ZLWK� H[LVWLQJ� RQHV� LQ
JHQHUDWHG�E\�,'/�FRPSLOHU�FRGH�
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6XUHO\��DOO�DERYH�SUREOHPV�FDQ�EH�VROYHG�E\�KDQG�HGLWLQJ�RI�,'/�JHQHUDWHG�FRGH�

%XW� ZH� VWULYH� WR� VDYH� WKH� GHYHORSHU� IURP� WKLV� URXWLQH� ZRUN� DQG� WR� FKDUJH� LW� WR� WKH

FRPSXWHU��(VSHFLDOO\�LW�LV�DFWXDO�EHFDXVH�JHQHUDWHG�FRGH�LV�PRGLILHG��WKDW�PHDQV�DOO�HGLWV

PDGH� ZLOO� EH� ORVW� LI� UHJHQHUDWLRQ� UHTXLUHG�� ,W� LV� ORJLFDOO\� WR� HGLW� RQO\� VRXUFH� FRGH

FKDUJLQJ�DOO�UHVW�WR�DXWRPDWLF�WRROV��)RU�WKLV�SXUSRVH�ZH�DUH�PDNLQJ�ILUVW�VWHS�

���� 8VLQJ�SUDJPDV�LQ�,'/8VLQJ�SUDJPDV�LQ�,'/

7KH�GLVDGYDQWDJHV��ERXQGHG�XS�ZLWK�WKH�XVH�RI�,'/�IRU�WKH�H[LVWLQJ�FRGH��FDQ�EH

HOLPLQDWHG�� 7KH� ,'/� ODQJXDJH� KDV� EXLOW�LQ� PHDQV� IRU� V\VWHP�GHSHQGHQW� LQIRUPDWLRQ

LQGLFDWLRQ�WR�WKH�FRPSLOHU����SUDJPDV�>�@��%\�XVH�RI�SUDJPDV��GHYHORSHU�FRXOG�UHIHU� WR

GHFODUDWLRQV� RI� H[LVWLQJ� LQ� OHJDF\� V\VWHP� W\SHV�� FRXOG� VXEVWLWXWH� QDPHV�� FRXOG� XVH

DQRWKHU� ,'/� VSHFLILFDWLRQ� DOUHDG\� FRPSLOHG�� 3UDJPDV� DUH� PHDQLQJIXO� RQO\� IRU� WKRVH

FRPSLOHUV� WKDW� NQRZ� KRZ� WR� LQWHUSUHW� WKHP�� 6WDQGDUG� ,'/� FRPSLOHU� VLPSO\� LJQRUHV

XQNQRZQ�SUDJPDV�

*HQHUDOO\�VSHDNLQJ��,'/�SUDJPD�LV�D�VLQJOH�OLQH�RI�WH[W�EHJLQQLQJ�ZLWK�
�SUDJPD�SUDJPD

NH\ZRUG��:H� LQWURGXFHG� WKH� IROORZLQJ� FODVVHV�RI�SUDJPDV� LQ�RUGHU� WR� VROYH� WKH�JLYHQ

SUREOHP���� WKH�XVH�RI�H[LVWLQJ�FRGH� LQ� OHJDF\�V\VWHPV�>�@�� �)XUWKHU�FODVVHV�RI�SUDJPDV

IRU� WKH� VSHFLILF�SURJUDPPLQJ� ODQJXDJH�3URWHO��� DUH� OLVWHG��+RZHYHU�� LQ� WKH� VDPH�ZD\

,'/�FRPSLOHU�WR�DQ\�REMHFW�RULHQWHG�SURJUDPPLQJ�ODQJXDJH�FDQ�EH�H[WHQGHG��

x� SUDJPDV�GHVWLQHG�IRU�LQFOXVLRQ�RI�,'/�RU�3URWHO���FRGH�LQWR�,'/�VSHFLILFDWLRQ

RU�JHQHUDWHG�3URWHO���PRGXOHV�UHVSHFWLYHO\��3UDJPDV�RI� WKLV�FODVV�DUH�FDOOHG
LQFOXGH3URWHOLQFOXGH3URWHO

��
LQFOXGHVLQFOXGHV

��
LQOLQHLQOLQH

��
XVH3URWHOXVH3URWHO

�
��XVHVXVHV

�

x� SUDJPDV�DOORZLQJ�FKDQJH�RI�GHIDXOW� ,'/�FRPSLOHU�JHQHUDWHG�QDPHV��
SUHIL[SUHIL[

�
UHSODFHLGUHSODFHLG

��
ILOHQDPHILOHQDPH

�

x� SUDJPDV� VWDWLQJ� WKH� ,'/� VSHFLILFDWLRQ� RI� D� JLYHQ� LQWHUIDFH� ZLOO� EH� XVHG� DV

FOLHQW�RU�VHUYHU�RQO\��
QRFOLHQWQRFOLHQW

��
QRVHUYHUQRVHUYHU

�

x� ILQDOO\��SUDJPDV�DOORZLQJ�UHSODFHPHQW�RI�,'/�FRPSLOHU�JHQHUDWHG�W\SH��FODVV

RU� DWWULEXWH� RI� FODVV� ZLWK� H[LVWLQJ� RQH� �IRU� H[DPSOH�� IURP� OHJDF\� V\VWHP��
PDSW\SHPDSW\SH

��
PDSLQWHUIDFHPDSLQWHUIDFH

��
PDSDWWULEXWHPDSDWWULEXWH

�

7KH�PRVW� LPSRUWDQW� IURP� WKH� H[LVWLQJ� FRGH� XVH� SRLQW� RI� YLHZ� LV� ODVW� FODVV� RI

SUDJPDV��$OO�LWV�SUDJPDV�ZRUN�LQ�WKH�VDPH�ZD\��:KHQ�,'/�FRPSLOHU�ILQGV�VXFK�SUDJPD

LQ�,'/�VSHFLILFDWLRQ�LW�GRHV�QRW�JHQHUDWH�GHIDXOW�W\SH��FODVV��RU�DWWULEXWH��EXW�UDWKHU�XVHV

SRLQWHG� RXW� 3URWHO��� W\SH�� FODVV�� RU� DWWULEXWH� UHVSHFWLYHO\�� :H� FDQ� UHZULWH� ,'/

VSHFLILFDWLRQ�IRU�WKH�H[DPSOH�DV�IROORZV�
�SUDJPD�3URWHO�XVH3URWHO�OHJPRG�SUDJPD�3URWHO�XVH3URWHO�OHJPRG

�SUDJPD�3URWHO�PDSW\SH�,'/,QIR�DV�3URWHO,QIR�SUDJPD�3URWHO�PDSW\SH�,'/,QIR�DV�3URWHO,QIR

VWUXFW�,'/,QIR�^VWUXFW�,'/,QIR�^

ORQJORQJ LPSRUWDQFH�LPSRUWDQFH�

ERROHDQERROHDQ YDOLG�YDOLG�

`�`�

�SUDJPD�3URWHO�PDSLQWHUIDFH�OHJDF\�DV�OHJDF\BFODVV�ZLWK�OHJDF\BFODVVBSWU�SUDJPD�3URWHO�PDSLQWHUIDFH�OHJDF\�DV�OHJDF\BFODVV�ZLWK�OHJDF\BFODVVBSWU

LQWHUIDFH�OHJDF\�^LQWHUIDFH�OHJDF\�^

�SUDJPD�3URWHO�PDSDWWULEXWH�ILHOG�DVPHWKRGV�ILHOGBJHW�ILHOGBVHW�SUDJPD�3URWHO�PDSDWWULEXWH�ILHOG�DVPHWKRGV�ILHOGBJHW�ILHOGBVHW
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DWWULEXWH�,'/,QIR�ILHOG�DWWULEXWH�,'/,QIR�ILHOG�

`�`�

$V� RQH� FDQ� VHH� IRXU� SUDJPDV� KDYH� EHHQ� DGGHG�� $OO� RI� WKHP� KDYH� FRPPRQ

V\QWD[�

x��WKH�NH\ZRUG�
�SUDJPD�SUDJPD

�

x��WKH�ZRUG�
3URWHO3URWHO

��LW�SRLQWV�WKH�SUDJPD�UHODWHV�WR�WKH�,'/�WR�3URWHO���FRPSLOHU��

x��WKH�W\SH�RI�SUDJPD����RQH�ZRUG��H[DPSOH�LQFOXGHV�
XVH3URWHOXVH3URWHO

��
PDSW\SHPDSW\SH

��DQG�VR

RQ��

x��ILQDOO\��SDUDPHWHUV�RI�SUDJPD��(YHU\�W\SH�KDV�LWV�RZQ�SDUDPHWHUV�

7KH�ILUVW�RI�SUDJPDV��
XVH3URWHOXVH3URWHO

��IRUFHV�,'/�FRPSLOHU�WR�DGG�OLVWHG�QDPHV�WR�WKH
XVHVXVHV

�OLVW�RI�JHQHUDWHG�PRGXOH��,W�PDNHV�SRVVLEOH�WR�XVH�GHFODUDWLRQV�IURP�WKH�PRGXOHV

PHQWLRQHG�LQ�3URWHO�SURJUDP
�
�

7KH�VHFRQG�SUDJPD��
PDSW\SHPDSW\SH

��LQVWUXFWV�FRPSLOHU�WKH�W\SH�
,'/,QIR,'/,QIR

�LV�GHFODUHG�LQ

3URWHO� DV�
3URWHO,QIR3URWHO,QIR

�� 7KXV�� FRPSLOHU� VKRXOG� QRW� JHQHUDWH� WKH� W\SH� GHFODUDWLRQ�� DQG

VKRXOG� SURGXFH� RQO\� SURFHGXUHV� QHFHVVDU\� WR� XVH� LW�� $W� WKDW�� DOO� DX[LOLDU\� W\SHV� DQG

SURFHGXUHV� ZLOO� KDYH� W\SH� SRLQWHG� RXW� E\� SUDJPD� �EXW� QRW� GHIDXOW� W\SH� JHQHUDWHG� E\

FRPSLOHU���7\SH�
3URWHO,QIR3URWHO,QIR

� VKRXOG�EH�GHFODUHG�RU� VKRXOG�EH�YLVLEOH� �DFFRUGLQJO\� WR

3URWHO��� YLVLELOLW\� UXOHV�� LQ� PRGXOH
� OHJPRG� OHJPRG

�� )RU� WKLV� SXUSRVH� WKH� ODWWHU� KDYH� EHHQ

UHIHUHHG��7KH�VWUXFWXUH�RI� W\SH�GHFODUHG�PXVW�EH�DQDORJRXV� WR� WKH� VWUXFWXUH�RI�H[LVWLQJ

W\SH��7KH�SUDJPD�
PDSW\SHPDSW\SH

�FDQ�EH�DSSOLHG�RQO\�IRU�WKRVH�W\SHV�WKDW�DUH�QRW�FODVVHV�

3UDJPD�
PDSLQWHUIDFHPDSLQWHUIDFH

�LV�DSSOLHG�LQ�PDSSLQJ�RI�,'/�FODVVHV�RQWR�H[LVWLQJ�3URWHO��

RQHV�� 3UDJPD� KDV� WKUHH� SDUDPHWHUV�� )LUVWO\�� QDPH� RI� ,'/� FODVV�� 6HFRQGO\�� QDPH� RI

3URWHO��� FODVV� WKDW�ZLOO� FRUUHVSRQG� WR� WKH� ,'/� FODVV��$QG�� WKLUGO\�� W\SH� QDPH� WKDW� LV� D

SRLQWHU�WR�WKH�GHFODUHG�FODVV��2IWHQ�QRW�RQO\�REMHFWV�RI�D�JLYHQ�FODVV�DUH�XVHG��EXW�DOVR

SRLQWHUV� WR� WKH� REMHFWV� DUH� �JHQHUDWHG� E\� ,'/� FRPSLOHU� FRGH� XVHV� IRU� WKH� PRVW� SDUW

SRLQWHUV���DQG�TXLWH�RIWHQ�UHVSHFWLYH�W\SHV�DUH�GHFODUHG�LQ�WKH�OHJDF\�V\VWHP
�
��%HFDXVH�RI

WKLV� SURJUDPPHU� VKRXOG� UHIHU� WR� WKH� H[LVWLQJ� RU� GHFODUHG� SRLQWHU� W\SH� LQ� WKH� WKLUG

SDUDPHWHU�� ,I�SUDJPD�
PDSLQWHUIDFHPDSLQWHUIDFH

� LV� DSSOLHG� WR� WKH� ,'/� LQWHUIDFH�� ,'/�FRPSLOHU�GRHV

QRW�SURGXFH�FRUUHVSRQGLQJ�3URWHO���FODVV�DQG�VWDWHG� LQ�SUDJPD�3URWHO��� W\SH� LWVHOI� DQG

SRLQWHU�W\SH�LV�XVHG�LQ�DOO�DX[LOLDU\�W\SHV�DQG�SURFHGXUHV�

7KHUH�DUH�FRQVWUDLQWV�RQ� WKH�XVH�RI�SUDJPD
�PDSLQWHUIDFH�PDSLQWHUIDFH

��/HW�DVVXPH� WZR� ,'/

LQWHUIDFHV�
$$

�DQG�
%%

�LV�GHFODUHG�DQG�
%%

�LQKHULWV�IURP�
$$

��3UDJPD�
PDSLQWHUIDFHPDSLQWHUIDFH

�LV�DSSOLHG�WR

WKH�LQWHUIDFH�
%%

��,I�LQWHUIDFH�
$$

�LV�PDSSHG�E\�RQH�RU�DQRWKHU�ZD\�WR�3URWHO���FODVV�
$S$S

��WKHQ

LQWHUIDFH�
%%

�PXVW�EH�PDSSHG� WR�3URWHO���FODVV�
%S%S

� WKDW� LQKHULWV� IURP�
$S$S

��$SSOLFDWLRQ�RI

SUDJPD�
PDSLQWHUIDFHPDSLQWHUIDFH

� WR� ,'/� LQWHUIDFH� WKDW� GRHV� QRW� LQKHULW� IURP� DQRWKHU� LQWHUIDFH

LQYROYHV� WKH� IROORZLQJ� UHTXLUHPHQW�� FRUUHVSRQGLQJ� 3URWHO��� FODVV� PXVW� LQKHULW� IURP
&25%$B2EMHFW&25%$B2EMHFW

��LW�LV�D�EDVH�FODVV�IRU�DOO�REMHFWV�GHFODUHG�LQ�,'/��

7KH�ODVW�SUDJPD��
PDSDWWULEXWHPDSDWWULEXWH

��LQVWUXFWV�,'/�FRPSLOHU�WKDW�PHWKRGV�
ILHOGBJHWILHOGBJHW

DQG�
ILHOGBVHWILHOGBVHW

� ZLOO� EH� XVHG� WR� DFFHVV� WR� DWWULEXWH�
ILHOGILHOG

�� 7KLV� SUDJPD� LV� PDLQO\

DSSOLHG� ZKHQ� H[LVWLQJ� FRGH� KDV� DFFHVV� PHWKRGV� IRU� DWWULEXWH� DQG� RQH� QHHG� WR� XWLOL]H

WKHP��3UDJPD�
PDSDWWULEXWHPDSDWWULEXWH

�FDQ�EH�HPSOR\HG�ZLWKRXW�SUDJPD�
PDSLQWHUIDFHPDSLQWHUIDFH

��7KLV� OHDGV

����������������������������������������������������������
��,Q�RXU�FDVH��GHFODUDWLRQV�IURP�WKH�PRGXOH�OHJPRGOHJPRG�EHFRPH�DFFHVVLEOH�LQ�FRPSLOHU�JHQHUDWHG�PRGXOH�
��,I�SRLQWHU�W\SH�LV�QRW�GHFODUHG�SUDJPD�LQOLQHLQOLQH�FDQ�EH�XVHG��,W�PDNHV�SRVVLEOH�WR�LQVHUW�FRGH�IUDJPHQW�LQWR
FRPSLOHU�JHQHUDWHG�PRGXOH�
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WR� XVH� RI� DQRWKHU� QDPHV� LQ� JHQHUDWHG� FRGH� DQG� HYHQ� DQRWKHU� DWWULEXWHV� LQVWHDG� RI

PHWKRGV�JHQHUDWHG�E\�GHIDXOW�

%HVLGHV�OLVWHG�SUDJPDV�ZH�LQWURGXFHG�RWKHU�RQHV�WKDW�PDNH�HDVLHU�WR�XVH�OHJDF\

FRGH��7KH\�DUH�HQXPHUDWHG�EHORZ�ZLWK�EULHI�FRPPHQWV�

x�

LQFOXGH3URWHOLQFOXGH3URWHO

� ��� LQFOXGHV� 3URWHO��� ILOH� LQWR� LQWHUIDFH� VHFWLRQ� RI� JHQHUDWHG

PRGXOH��7KLV�SUDJPD�LV�FRQYHQLHQW�IRU�LQVHUWLRQ�RI�XVHU�GHILQHG�W\SHV�DQG�RU

SURFHGXUHV�

x�

LQFOXGHVLQFOXGHV

����LQFOXGHV�,'/�ILOH�LQWR�,'/�VSHFLILFDWLRQ��7KLV�SUDJPD�LV�XVHG�IRU

FKRLFH�RI� RQH� RI� SRVVLEOH� LQWHUSUHWDWLRQV� RI�
�LQFOXGH�LQFOXGH

� GLUHFWLYH� LQ� ,'/�� ,W� LV

VSUHDG�WR�ILOH�VWDWHG�LQ�LW�

x�

XVHVXVHV

����DQRWKHU�SRVVLEOH�LQWHUSUHWDWLRQ�RI�
�LQFOXGH�LQFOXGH

�LQ�,'/��2QH�DUJXPHQW�RI

SUDJPD�LV�D�3URWHO���ILOH�QDPH�WKDW�FRQWDLQV�,'/�VSHFLILFDWLRQ�FRPSLOHG��$W

WKDW��ZKHQ�DQ�,'/�VSHFLILFDWLRQ�LV�FRPSLOHG�DQRWKHU�FDQ�EH�XVHG��EXW�VRXUFH

FRGH�DFFHVV�IRU�WKH�ODWWHU�LV�QRW�QHFHVVDU\��6XFK�VFKHPH�RI�ZRUN�DJUHHV�ZLWK

RQH�IRXQG�LQ�3URWHO�IRU�SURJUDPV�GHYHORSPHQW�

x�

LQOLQHLQOLQH

����DOORZV�WR�LQVHUW�VPDOO�IUDJPHQW��RQH�OLQH��RI�3URWHO���FRGH�LQWR�,'/

FRPSLOHU�JHQHUDWHG�LQWHUIDFH�VHFWLRQ�

x�

SUHIL[SUHIL[

� ���PDNHV� LW� SRVVLEOH� WR� FKDQJH� SUHIL[� IRU� JHQHUDWHG� QHVWHG� QDPHV� LQ

3URWHO���

x�

UHSODFHLGUHSODFHLG

� ��� UHSODFHV� ,'/� QDPH�ZLWK� WKH� JLYHQ� 3URWHO��� RQH�� ,Q� FRQWUDVW� WR
PDSW\SHPDSW\SH

� DQG�
PDSLQWHUIDFHPDSLQWHUIDFH

� SUDJPDV� RQO\� QDPHV� DUH� VXEVWLWXWHG�� $OO� W\SHV

WKDW�,'/�FRPSLOHU�PXVW�JHQHUDWH�DUH�JHQHUDWHG�

x�

ILOHQDPHILOHQDPH

����FKDQJHV�ILOH�QDPHV�IRU�JHQHUDWHG�E\�,'/�FRPSLOHU�PRGXOH�

x�

QRFOLHQWQRFOLHQW

�DQG�
QRVHUYHUQRVHUYHU

����VD\�WR�,'/�FRPSLOHU�WKDW�LQWHUIDFH�VSHFLILFDWLRQ�ZLOO

EH� XVHG� RQO\� DV� FOLHQW� RU� RQO\� DV� VHUYHU� RQH��%HFDXVH� RI� WKLV� FRPSLOHU� FDQ

VNLS�VRPH�FRGH�JHQHUDWLRQ�

7KH�H[WHQVLRQ�RI�,'/�FRPSLOHU�ZLWK�OLVWHG�SUDJPDV�LQWHUSUHWDWLRQ�ZLOO�PDNH�OLIH

RI� GHYHORSHU� HDVLHU�ZKHQ� KH�VKH� LV� JRLQJ� WR� XVH� OHJDF\� FRGH�� 3UREOHPV�PHQWLRQHG� LQ

VHFWLRQ�����³0DQXDO�,'/�VSHFLILFDWLRQ�UHFHLSW´�LQ�IDFW�DUH�VROYHG�ZKHQ�,'/�VSHFLILFDWLRQ�LV
FUHDWHG�� $GYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� SURSRVHG� DSSURDFK� DUH� REYLRXV�� )URP� RQH

VLGH� RQH� QHHG� QRW� WR�PDQXDOO\� HGLW� FRPSLOHU� JHQHUDWHG� FRGH�� )URP� DQRWKHU� VLGH� ,'/

VSHFLILFDWLRQ� VKRXOG� EH� H[WHQGHG� ZLWK� SUDJPDV� WKDW� PDNHV� SURJUDPPHU� WR� GR� VRPH

ZRUN�

7KH� QH[W� VWHS� LQ� JLYHQ� SUREOHP� VROYLQJ� LV� WR� VDYH� GHYHORSHU� IURP� ,'/

VSHFLILFDWLRQ�FUHDWLRQ�E\�KDQG�

��� ,,''/�/�WWR�SR�SUURJRJUUDDPPPPLLQJ�QJ�OODQJXDJH�DQJXDJH�FFRRPPSSLOLOHHUU

7KH� FRQVLGHUHG� ZD\� RI� ,'/� VSHFLILFDWLRQ
V� JHQHUDWLRQ� LV� YHU\� ODERULRXV�� 7KH

VDPH�SUREOHP�FDQ�EH�VROYHG�E\�PHDQV�RI�VRPH�DXWRPDWLF�WRRO��FDSDEOH�WR�JHQHUDWH�,'/

VSHFLILFDWLRQ� IRU� WKH� JLYHQ� LQWHUIDFH� GHFODUDWLRQV� ZULWWHQ� LQ� VRPH� SURJUDPPLQJ

ODQJXDJH��,W�LV�ORJLFDOO\�WR�FDOO�VXFK�WRRO�DV�FRPSLOHU�IURP�WKH�SURJUDPPLQJ�ODQJXDJH�WR

WKH�,'/��IXUWKHU�ZH�UHIHU�LW�VLPSO\�³FRPSLOHU´��
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�������� $XWRPDWLF�,'/�ZLWK�SUDJPDV�VSHFLILFDWLRQ�JHQHUDWLRQ$XWRPDWLF�,'/�ZLWK�SUDJPDV�VSHFLILFDWLRQ�JHQHUDWLRQ

&RPSLOHU� LQSXW� LV� D� VHW� RI� ILOHV� ZLWK� XVHG� SURJUDPPLQJ� ODQJXDJH� WH[W� WKDW

FRQWDLQV� REMHFW� FRQWH[W� WR� EH� RSHQHG� GHILQLWLRQ��7KDW� LV� D� VHW� RI� FRQVWDQWV�� W\SHV�� DQG

FODVVHV��$OO�RWKHU�FRQVWUXFWLRQV�IURP�WKH�VRXUFH�ILOHV�DUH�VLPSO\�LJQRUHG�VLQFH�WKH\�FDQ

QRW� EH� UHSUHVHQWHG� LQ� ,'/� VSHFLILFDWLRQ�� &RPSLOHU� RXWSXW� LV� DQ� ,'/� VSHFLILFDWLRQ

H[WHQGHG�ZLWK�SUDJPDV�IURP�WKH�VHFWLRQ�����³8VLQJ�SUDJPDV� LQ� ,'/´�RI� WKH�VDPH�REMHFW

FRQWH[W��7KH�XVH�RI�SUDJPDV� LV� QHFHVVDU\� VLQFH�ZH�QHHG� WR� UHIHUHQFH� H[LVWLQJ� FRGH� RI

OHJDF\�V\VWHP�LQ�WKH�,'/�VSHFLILFDWLRQ�

*HQHUDO� LGHD� RI� WKH� FRPSLOHU� LV� VLPSOH� HQRXJK�� &RQVWUXFWLRQ� GHFODUHG� LQ

SURJUDPPLQJ�ODQJXDJH�LV�SXW�LQ�FRUUHVSRQGHQFH�,'/�FRQVWUXFWLRQ��VWUXFWXUH�WR�VWUXFWXUH�

DUUD\�WR�DUUD\��DQG�VR�RQ�

,Q�RUGHU�WR�PDNH�FRPSLOHU�WR�JHQHUDWH�FRGH�WKDW�LV�FRUUHFW�QRW�RQO\�V\QWDFWLFDOO\�

EXW�VHPDQWLFDOO\�WRR��LW�LV�QHFHVVDU\�WR�PDNH�LW�WR�UHVROYH�DULVLQJ�DPELJXLWLHV��7KH�FDVH

LV�� XVXDOO\� VHYHUDO� ,'/� VSHFLILFDWLRQV� FDQ� EH� JHQHUDWHG� IRU� D� JLYHQ� RQH� ZULWWHQ� LQ� D

SURJUDPPLQJ� ODQJXDJH�� ,W� LV� H[SODLQHG� ZLWK� QRW� RQO\� PRUH� ZLGH� VLJQLILFDQW� PHDQV�

YLUWXDOO\�� RI� DQ\� SURJUDPPLQJ� ODQJXDJH� FRPSDULQJ� ZLWK� ,'/�� EXW� ZLWK� DPELJXLWLHV

DULVLQJ�GXULQJ�UHYHUVH�PDSSLQJ�WRR��)RU�H[DPSOH��,'/�W\SH
�XQLRQ�XQLRQ

�QHHG�GLVFULPLQDQW�WKDW

UHYHDOV� W\SH�RI� FRQWHQWV��3URWHO��� W\SH� ³
VWUXFW�ZLWK�RYO\VWUXFW�ZLWK�RYO\

´� �DQDORJ�RI� ,'/�
XQLRQXQLRQ

�

GRHV�QRW�FRQWDLQ�GLVFULPLQDQW��7KHUHIRUH�FRPSLOHU�UXQV�LQWR�WKH�SUREOHP�RI�FKRLFH�RI�LW�

,W�LV�FOHDU�ZKDWHYHU�FRPSLOHU�FKRRVHV�LWV�FRQFOXVLRQ�PLJKW�EH�VHPDQWLFDOO\�LQFRUUHFW�DQG

RQO\�SURJUDPPHU�FDQ�KHOS�LW�

$QRWKHU�VLJQLILFDQW�DVSHFW�RI�V\VWHPV�GHYHORSPHQW�LV�D�SUDJPDWLF�RQH��&RPSLOHU

SURSRVHG� DPELJXLW\� UHVROXWLRQ� PLJKW� EH� V\QWDFWLFDOO\� DQG� VHPDQWLFDOO\� FRUUHFW�� EXW� LW

GRHV�QRW�PHHW�GHVLUDEOH�SURGXFWLYLW\�RU�VRPH�RWKHU�FULWHULD�

)XUWKHU� WKH� PRVW� LPSRUWDQW� DQG� W\SLFDO� SUREOHPV� RI� UHYHUVH� PDSSLQJ

�SURJUDPPLQJ�ODQJXDJH�WR�,'/�E\�WKH�H[DPSOH�RI�3URWHO����DUH�GLVFXVVHG�

������ 7KH�SUREOHP�RI�FKRLFH�RI�GLVFULPLQDQW�IRU�,'/�XQLRQ�W\SH

2QH�RI�IUHTXHQWO\�XVHG�FRQVWUXFWLRQ�RI�SURJUDPPLQJ�ODQJXDJHV�LV�D�
XQLRQXQLRQ

�W\SH�RU

LWV�DQDORJ��6WUXFWXUH�ZLWK�RYHUOD\�FRUUHVSRQGV�WR�WKH�
XQLRQXQLRQ

�LQ�3URWHO���
7<3(�8�6758&77<3(�8�6758&7

29/<�^��72��`29/<�^��72��`

^�`�^�`� [[ �ORQJLQW�ORQJLQW

^�`�^�`� \\ ^��72����`^��72����`

^�`�^�`� ]] ERROERRO

(1'29/<(1'29/<

(1'6758&7�(1'6758&7�

,'/� KDV� VLPLODU� W\SH�� EXW� LW� FRQWDLQV� GLVFULPLQDQW� LQ� FRQWUDVW� WR� VRPH

SURJUDPPLQJ�ODQJXDJHV��OLNH�&�RU�3URWHO���'LVFULPLQDQW� LV�D�VXFK�WDJ�WKDW�EDVLQJ�RQ�LW

YDOXH� RQH� FDQ� GHFLGH� ZKDW� W\SH� D� FRQWHQW� KDV�� )RU� H[DPSOH�� 3URWHO� H[DPSOH� VKRZQ

DERYH�PLJKW�ORRNV�LQ�,'/�OLNH�IROORZV�
XQLRQ�8�VZLWFK��VKRUW��^XQLRQ�8�VZLWFK��VKRUW��^

FDVH����ORQJFDVH����ORQJ [�[�



�

FDVH����FKDUFDVH����FKDU \�\�

FDVH����ERROHDQFDVH����ERROHDQ ]�]�

`�`�

$OWKRXJK� ERWK� GHFODUDWLRQV� VHHP� WR� EH� LGHQWLFDO� RQ� WKH� ILUVW� JODQFH� WKH\� KDYH

GLIIHUHQW�VHPDQWLFV��2QO\�W\SH�RI�GLVFULPLQDQW�LV�GHFODUHG�LQ�3URWHO�DQG�SURJUDPPHU�FDQ

QRW�XVH�LWV�YDOXH�LQ�KLV�KHU�SURJUDP����LW�GRHV�QRW�VLPSO\�H[LVW��7KXV��PDSSLQJ�3URWHO�LQ

,'/�WKH�SUREOHP�RI�FKRLFH�RI�GLVFULPLQDQW�DULVHV��&RPSLOHU�VKRXOG�FKRRVH�YDULDEOH�RU

SURFHGXUH� WKDW� FRPSXWHV� GLVFULPLQDQW� YDOXHV�� ,Q� WKH� FDVH� ZKHQ� VXFK� FRPSXWDWLRQ� LV

LPSRVVLEOH�WKH�GHFLVLRQ�LV�PDGH�WKDW�W\SH�FDQ�QRW�EH�H[SRUWHG�

'LVFXVVHG�H[DPSOH�RI�3URWHO�VWUXFWXUH�ZLWK�RYHUOD\�LOOXVWUDWHV�\HW�DQRWKHU�IHDWXUH

RI�WKH�ODQJXDJH��2YHUOD\�FDQ�EH�GHFODUHG�RQO\�ZLWKLQ�VWUXFWXUH��EXW�QRW�RQ�WKH�WRS�OHYHO�

EHVLGHV� VHYHUDO� RYHUOD\V� FDQ� EH� GHFODUHG� ZLWKLQ� WKH� VDPH� VWUXFWXUH�� $OO� RI� WKHP� DUH

DQRQ\PRXV�W\SHV��6WUXFWXUH�KDYLQJ�VHYHUDO�
XQLRQXQLRQ

� W\SH�ILHOGV� LQ�,'/�VKRXOG�FRUUHVSRQG

WR� WKH� VWUXFWXUH� ZLWK� VHYHUDO� RYHUOD\V� LQ� 3URWHO�� 6LQFH� ,'/� W\SH� FDQ� QRW� EH� GHFODUHG

ZLWKLQ� DQRWKHU� ,'/� W\SH� GHFODUDWLRQ� �IRU� H[DPSOH��
XQLRQXQLRQ

� W\SH� ZLWKLQ�
VWUXFWVWUXFW

��� LW� LV

QHFHVVDU\� WR� JHQHUDWH� DX[LOLDU\� W\SHV�� 6XUHO\�� QDPHV� RI� WKHVH� W\SHV� ZHUH� QRW� XVHG� LQ

3URWHO� SURJUDP� DQG� GHIDXOW� QDPHV� FDQ� EH� JHQHUDWHG� LQ� ,'/�� )URP� WKH� RWKHU� VLGH� LW� LV

GHVLUDEOH�WR�DOORZ�XVHU�WR�JLYH�LQVWUXFWLRQV�ZKDW�QDPHV�WR�XVH�IRU�WKHVH�W\SHV�

������ 7KH�SUREOHP�RI�SRLQWHUV�LQ�3URWHO��

$V� LQ� PDQ\� RWKHU� SURJUDPPLQJ� ODQJXDJHV�� SURJUDPPHU� FDQ� XVH� SRLQWHUV� LQ

3URWHO���� )URP� WKH� LPSOHPHQWDWLRQ� SRLQW� RI� YLHZ� 3URWHO��� SRLQWHU� LV� D� PHPRU\� FHOO

DGGUHVV� WKDW�FRQWDLQV�YDOXH�RI�D�JLYHQ�W\SH��,W� LV� WUXH�QRW�RQO\� IRU�SRLQWHUV� WR�EDVH�DQG

DJJUHJDWH� W\SHV��EXW� IRU� WKH�SRLQWHUV� WR�FODVVHV� WRR��2EYLRXVO\�YDOXH�RI�D�SRLQWHU� LWVHOI

PDNHV�VHQVH�RQO\�LQ�WKDW�FRQWH[W��WKDW�DGGUHVV�VSDFH��WKDW�LW�ZDV�FUHDWHG�LQ�

7KH�IROORZLQJ�H[DPSOH�VKRZV�SDUDPHWHU�RI�D�PHWKRG�GHFODUHG�DV�D�SRLQWHU�
P�0(7+2'��5()��S�375�72�7�P�0(7+2'��5()��S�375�72�7�

,'/� ODQJXDJH� GRHV� QRW� KDYH� VXFK� QRWLRQ� DV� SRLQWHU�� WKHUHIRUH� WKH� SUREOHP� RI

PDSSLQJ�RI�OHJDF\�V\VWHP�REMHFWV�DQG�W\SHV�FRQWDLQLQJ�SRLQWHUV�DULVHV�

*HQHUDO�DSSURDFK� WR� WKH�SUREOHP�VROXWLRQ� FRQVLVWV� LQ�SRLQWHU� UHSODFHPHQW�ZLWK

VRPH�,'/�LQWHUIDFH��)RU�D�JLYHQ�H[DPSOH�3URWHO��� WR� ,'/�FRPSLOHU�PLJKW�JHQHUDWH� WKH

IROORZLQJ�DX[LOLDU\�LQWHUIDFH�DQG�PHWKRG�GHFODUDWLRQ�
LQWHUIDFH�7BZUDSSHU�^LQWHUIDFH�7BZUDSSHU�^

DWWULEXWH�7�YDWWULEXWH�7�YDOXH�DOXH�

`�`�

  

YRLG�P��LQ�7BZUDSSHU�S��YRLG�P��LQ�7BZUDSSHU�S��

2EMHFW�RI�W\SH�
7BZUDSSHU7BZUDSSHU

��WKDW�LV��REMHFW�UHIHUHQFH��LV�SDVVHG�WR�PHWKRG�LQYRNHG

DQG�HDFK�DFFHVV� WR� WKLV�YDOXH�ZLOO� OHDG�WR� UHPRWH� LQYRFDWLRQ��$WWULEXWH�
YDOXH�YDOXH�

�LQ� IDFW�D

SDLU�RI�PHWKRGV��JLYH�DFFHVV�WR�WKH�YDOXH�RI�YDULDEOH��7\SH�
77

�VXUHO\�PXVW�EH�H[SRUWHG��,I
77

� LV�D�FODVV� WKHQ�FRPSLOHU�QHHGV�QRW� WR�JHQHUDWH�DX[LOLDU\�LQWHUIDFH�DQG�UHVSHFWLYH� ,'/

PHWKRG�FDQ�EH�GHFODUHG�DV�IROORZV�
YRLG�P��LQ�7�S��YRLG�P��LQ�7�S��



��

7KH�SUREOHP�RI�SRLQWHUV�LV�VROYHG�LQ�WKH�VDPH�ZD\�IRU�W\SHV�GHFODUHG�DV�SRLQWHUV

DQG� DJJUHJDWH� W\SHV� WKDW� FRQWDLQ� SRLQWHUV� ZLWKLQ� WKHPVHOYHV�� $X[LOLDU\� LQWHUIDFH� LV

SURGXFHG�IRU�HYHU\�SRLQWHU�GHFODUDWLRQ��VR��WKLV�LQWHUIDFHV�FDQ�EH�QHVWHG���&RPSLOHU�FDQ

FKRRVH�QDPHV�RI�VXFK�LQWHUIDFHV�DQG�JHQHUDWH�GHIDXOW�RQHV��IURP�DQRWKHU�VLGH�XVHU�FDQ

GR�LW�

8QGHU�VRPH�FLUFXPVWDQFHV�DX[LOLDU\�LQWHUIDFH�UHTXLUHV�PHWKRG�RI�H[SOLFLW�REMHFW

RI�FODVV�FUHDWLRQ��8VXDOO\�REMHFW�FUHDWLRQ�PHWKRG�LV�D�FODVV�PHWKRG��7KH�SUREOHP�RI�FODVV

PHWKRGV�H[SRUW�LV�GLVFXVVHG�LQ�VHFWLRQ�������³&ODVV�PHWKRGV�LQ�3URWHO��´�
7KRXJK�WKH�SUREOHP�RI�SRLQWHU
V�VROXWLRQ�EHHQ�FRQVLGHUHG�LV�FRUUHFW��LW�PLJKW�EH

IRXQG�LQHIILFLHQW� LQ�VRPH�FDVHV��,W� LV�H[SODLQHG�WKH�DFFHVV� WR� WKH�SRLQWHG�YDOXH�LV�GRQH

ZLWK�XVH�RI�25%��6RPHWLPHV�FRPSLOHU�DQG�RU�GHYHORSHU�FDQ�RSWLPL]H�JHQHUDWHG�FRGH��WR

VD\�SRLQWHUV�FDQ�EH�HOLPLQDWHG�ZLWKRXW� VDFULILFLQJ� VHPDQWLFV�DQG�FDQ�EH� UHSODFHG�ZLWK

WKH� SRLQWHG� W\SH� LQ� ,'/�� �)RU� H[DPSOH�� WKLV� LV� WKH� FDVH� ZKHQ� VWUXFWXUH� LV� D� ILHOG� RI

DQRWKHU� VWUXFWXUH�� EXW� LW� LV� UHSUHVHQWHG� DV� D� SRLQWHU� ZLWKLQ� WKH� ODWWHU��� ,Q� JHQHUDO�� WKH

GHFLVLRQ�ZKHWKHU�SRLQWHU�VKRXOG�EH�HOLPLQDWHG�RU�QRW�FDQ�EH�WDNHQ�RQO\�E\�GHYHORSHU�RI

D�V\VWHP�

������ &ODVV�PHWKRGV�LQ�3URWHO��

0DQ\� REMHFW�RULHQWHG� SURJUDPPLQJ� ODQJXDJHV� DOORZ� GHFODUDWLRQ� RI� VR� FDOOHG

³FODVV´� PHWKRGV� LQ� FODVVHV�� WKDW� LV� PHWKRGV� WKDW� PLJKW� EH� LQYRNHG� QRW� RQ� WKH� FODVV

LQVWDQFH��EXW�UDWKHU�RQ�WKH�FODVV�LWVHOI��3URWHO���LV�RQH�RI�VXFK�ODQJXDJHV��,'/�GRHV�QRW

VXSSRUW�FODVV�PHWKRGV�DQG�WKH\�PLJKW�EH�FRQWDLQHG�LQ�,'/�VSHFLILFDWLRQ�RQO\�DV�QRUPDO

PHWKRGV��,Q�RUGHU�WR�LQYRNH�DQ\�PHWKRG��XVLQJ�VWDQGDUG�PDSSLQJ�WR�WDUJHW�SURJUDPPLQJ

ODQJXDJH�>�@��RQH�PXVW�KDYH�FODVV�LQVWDQFH��WKDW�LV�REMHFW��DQG�WKHUHIRUH�REMHFW�UHIHUHQFH�

,I�FODVV�FRQWDLQV�FODVV�PHWKRGV�EXW�WKHUH�DUH�QR�LQVWDQFHV�RI�WKLV�FODVV�FUHDWHG�\HW�� LW� LV

LPSRVVLEOH�WR�LQYRNH�FODVV�PHWKRG�

7KH�IROORZLQJ�VROXWLRQ�IRU�WKH�OHJDF\�V\VWHPV�FDQ�EH�SURSRVHG��&RPSLOHU�FRXOG

FUHDWH� DX[LOLDU\� FODVV� LQ� ,'/� VSHFLILFDWLRQ� WKDW� FRQWDLQV� RQO\� FODVV� PHWKRGV� IURP� WKH

FODVV�FRQVLGHUHG��,PSOHPHQWDWLRQ�VHFWLRQ�RI�,'/�FRPSLOHU�JHQHUDWHG�PRGXOH�VKRXOG�EH

H[WHQGHG�ZLWK�SURFHGXUH� WKDW�FUHDWHV�DQG� LQLWLDOL]HV�RQO\�RQH�REMHFW�RI�DX[LOLDU\�FODVV�

7KXV��25%�ZLOO�EH�UHVSRQVLEOH�IRU�REMHFW�UHIHUHQFH�FUHDWLRQ�DQG�XVHU�ZLOO�EH�FDSDEOH�WR

LQYRNH� FODVV�PHWKRGV� RQ� DX[LOLDU\� FODVV� HYHQ� WKH� REMHFWV� RI� WKH� SULPDU\� FODVV� DUH� QRW

FUHDWHG�\HW�

������ 8SGDWHV�SDUDPHWHUV�LQ�SURFHGXUHV

3URWHO��� ODQJXDJH�� DV� PDQ\� RWKHUV�� WKRXJK�� RIIHUV� WZR� PRGHV� IRU� SDUDPHWHU

SDVVLQJ� LQ� SURFHGXUHV�� 7KH\� DUH� SDVVLQJ� E\� YDOXH� DQG� SDVVLQJ� E\� UHIHUHQFH�� :KHQ

SDVVLQJ�E\�UHIHUHQFH�PRGH�LV�XVHG�RQH�QHHG�WR�SRLQW�RXW�ZKHWKHU�SDUDPHWHU�LV�PRGLILHG

ZLWKLQ�SURFHGXUH�RU�QRW��3URWHO���XVHV� WZR�NH\ZRUGV� IRU� WKLV�SXUSRVH����
XSGDWHVXSGDWHV

�DQG
UHI�UHI�

UHVSHFWLYHO\�� ,I� VRPH�SDUDPHWHU� LQ� WKH� OHJDF\� V\VWHP� SURFHGXUH� LV� GHFODUHG�ZLWK
XSGDWHVXSGDWHV

� NH\ZRUG�� WKH� TXHVWLRQ� DULVHV�� ZKDW� SDVVLQJ� PRGH� VKRXOG� FRUUHVSRQG� WR� LQ

,'/"

,W� LV� NQRZQ� WKH� ,'/� VXSSRUWV� WKUHH� SDVVLQJ�PRGHV� IRU� SDUDPHWHUV��
LQLQ

��
RXWRXW

� DQG
LQRXWLQRXW

��2QH�FDQ�JLYH�H[DPSOHV�ZKHUH�WKH�WZR�ODVW�PRGHV�FDQ�EH�XVHG�IRU�3URWHO�
XSGDWHVXSGDWHV

SDUDPHWHUV�



��

,W� LV� ORJLFDOO\� WR�DVVXPH� WKH�
LQRXWLQRXW

�PRGH�PXVW�EH�XVHG� LQ� ,'/� IRU� DOO�
XSGDWHVXSGDWHV

SDUDPHWHUV��7KLV�FDVH�LV�W\SLFDO��EXW�WKH�IROORZLQJ�H[DPSOH�VKRZV�WKDW�VXFK�SUDFWLFH�FDQ

EH� GDQJHURXV� VRPHWLPHV�� 3URWHO��� KDV� GHVFULSWRU� W\SH�� ,Q� IDFW� LW� LV� D� YDULDEOH� OHQJWK

DUUD\��'HVFULSWRU� FRQWDLQV� SRLQWHU� WR� GDWD� DQG� QXPEHU� RI� HOHPHQWV�� /HW� DVVXPH� VRPH

SURFHGXUH� KDV�
XSGDWHVXSGDWHV

� SDUDPHWHU� ZLWK� GHVFULSWRU� W\SH�� ,'/� VSHFLILFDWLRQ� VWDWHV� WKLV

SDUDPHWHU� SDVVLQJ� PRGH� LV�
LQRXWLQRXW

�� 7KH� SURFHGXUH� GRHV� QRW� XVH� LQFRPLQJ� YDOXH� RI

SDUDPHWHU�DQG�VLPSO\�RYHUZULWHV�LW�ZLWK�RXWFRPH��3URJUDPPHU�WKDW�NQRZV�WKLV�EHKDYLRU

SDVVHV� QRQ�LQLWLDOL]HG� GHVFULSWRU� WR� WKH� SURFHGXUH�� 7KHQ�25%� SDFNLQJ� SDUDPHWHUV� IRU

WUDQVIHU�RYHU�QHWZRUN�WULHV�WR�IHWFK�GHVFULSWRU�SRLQWHU�UHVXOWLQJ�LQ�H[FHSWLRQ�

7KXV�FRPSLOHU�VKRXOG�DQDO\]H�VRXUFH�FRGH�LQ�RUGHU� WR�NQRZ�ZKHWKHU�
XSGDWHVXSGDWHV

SDUDPHWHUV�DUH�XVHG�ZLWKLQ�SURFHGXUH�ERGLHV��,I� LW�GRHV�QRW�VXUH�RQH�RI� WZR�FDVHV� WDNH

SODFH�� LW� PXVW� VWRS� ZLWK� HUURU� PHVVDJH�� 'HIDXOW� FDVH� �
LQRXWLQRXW

� PRGH� LV� XVHG� DOZD\V�

DSSOLFDWLRQ�LV�SRVVLEOH��EXW�LW�LV�GDQJHURXV�DQG�XVHU�PXVW�FKHFN�FRPSOLDQFH�RI�JHQHUDWHG

,'/�VSHFLILFDWLRQ�ZLWK�H[LVWLQJ�FRGH�

$QRWKHU� VROXWLRQ� RI� WKH� SUREOHP� RI� XVH� DV�
UHIUHI

� DQG�
XSGDWHVXSGDWHV

� SDUDPHWHUV� LQ

H[LVWLQJ�SURJUDP�FRQVLVW�LQ�VXEVWLWXWLRQ�RI�WKH�IROORZLQJ�GHFODUDWLRQV�
P��0(7+2'��5()��5()�3�7���83'$7(6�4�7��P��0(7+2'��5()��5()�3�7���83'$7(6�4�7��

ZLWK
P��0(7+2'��5()��3�375�72�9$/�7���4�375�72�7��P��0(7+2'��5()��3�375�72�9$/�7���4�375�72�7��

$W� WKDW�
375375

� NH\ZRUG� PXVW� EH� SXW� EHIRUH� DOO� DFWXDO� SDUDPHWHUV� LQ� DOO� SURFHGXUH

LQYRFDWLRQV�� 6R� WKH� SUREOHP� UHGXFHV� WR� WKH� SUREOHP� RI� SRLQWHU� PDSSLQJ� FRQVLGHUHG

DERYH��UHIHU�WR�VHFWLRQ�������³7KH�SUREOHP�RI�SRLQWHUV� LQ�3URWHO��´���7KLV�VROXWLRQ�LV�PRUH

UHOLDEOH� �WKRXJK� LW� LV� OHVV� HIILFLHQW�� DQG�PLJKW� EH� XVHG� E\� FRPSLOHU� ZRUNLQJ� LQ� EDWFK

PRGH��,W�LV�FOHDU�WKDW�ZD\�FKRLFH�LV�D�KXPDQ�SUHURJDWLYH�

������ 7KH�SUREOHP�RI�DWWULEXWHV�LQ�3URWHO��

2Q�RI�W\SLFDO�VLWXDWLRQV�LV�WKH�FDVH�ZKHQ�FODVV�FRQWDLQV�QRW�RQO\�SXEOLF�PHWKRGV�

EXW�DOVR�SXEOLF�DWWULEXWHV��)RU� WKH� OHJDF\� V\VWHP� WKH�SUREOHP� LV� WR�JHQHUDWH� UHVSHFWLYH

,'/�VSHFLILFDWLRQ�� WKDW�PHDQV� WKH�FODVV�PXVW�EH�H[SRUWHG�DORQJ�ZLWK� LWV� DWWULEXWHV��)RU

WKLV� SXUSRVH� RQH� FDQ� WDNH� DGYDQWDJH� RI�
PDSDWWULEXWHPDSDWWULEXWH

� SUDJPD� LQ� 3URWHO��� �UHIHU� WR� ���

³8VLQJ�SUDJPDV�LQ�,'/´���%XW�WKHQ�,'/�FRPSLOHU�FRXOG�QRW�JHQHUDWH�3URWHO�FRGH�VXLWDEOH

IRU�WKH�VSHFLILFDWLRQ��7KH�FDVH�LV�D�VWXE��D�PHGLDWRU�EHWZHHQ�FOLHQW�RI� WKH�FODVV�DQG�LWV

LPSOHPHQWDWLRQ� >�@�� LV� SURGXFHG� IRU� HYHU\� ,'/� LQWHUIDFH�� 6WXE� LV� D� FODVV� WKDW� LQKHULWV

IURP� WKH� DEVWUDFW� FODVV� FRUUHVSRQGLQJ� WR� WKH� GHFODUHG� LQ� ,'/� DQG� RYHUULGHV� DOO� LWV

PHWKRGV�IRU�UHPRWH�FDOOV�SURFHVVLQJ�>�@��+RZHYHU��3URWHO��� ODQJXDJH�GRHV�QRW�VXSSRUW

DWWULEXWHV�RYHUULGLQJ�LQ�FODVVHV�DQG�VR�,'/�FRPSLOHU�FDQ�QRW�FUHDWH�VWXE�

7KH�SUREOHP�VROXWLRQ� LV� WR�QHFHVVDULO\�JHQHUDWH�
QRFOLHQWQRFOLHQW

� SUDJPD�E\�3URWHO��� WR

,'/�FRPSLOHU��,W�FDQFHOV�FOLHQW�FRGH�SURGXFWLRQ��7KDW�LV��WKRVH�FODVVHV�RI�OHJDF\�V\VWHP

WKDW�FRQWDLQ�SXEOLF�DWWULEXWHV�FDQ�EH�XVHG�RQO\�DV�VHUYHUV�

������ $OWHUQDWLYH�PDSSLQJV�IRU�VRPH�W\SHV

7KHUH�DUH� VHYHUDO�DOWHUQDWLYH�PDSSLQJV� WR� ,'/� IRU� VRPH� W\SHV�RI�SURJUDPPLQJ

ODQJXDJH��7KH� FKRLFH�RI� DOWHUQDWLYH�PLJKW� EH� GLFWDWHG� E\� FRQYHQLHQFH�� HIILFLHQF\�� DQG

RWKHU� FRQVLGHUDWLRQV�� :H� ZLOO� JLYH� VRPH� H[DPSOHV� LOOXVWUDWLQJ� WKH� PRVW� W\SLFDO

DPELJXLWLHV�DULVLQJ�ZKHQ�3URWHO���PDSSLQJ�LV�WKH�FDVH�



��

8VLQJ�3URWHO� SURJUDPPHU� FDQ� GHFODUH� W\SH�LQWHUYDO� KDYLQJ� LQWHJHU� YDOXHV� IURP

WKH�JLYHQ�UDQJH��$Q\�LQWHJHU�,'/�W\SH�FDQ�EH�SXW�LQ�WR�DFFRUGDQFH�WR�LW��,W�LV�HQRXJK�DOO

YDOXHV�RI�WKH�UDQJH�DUH�UHSUHVHQWHG��7KXV��IRU�WKH�LQWHUYDO�
^��72��`^��72��`

�LQ�3URWHO�RQH�FDQ

XVH�W\SHV�
RFWHWRFWHW

��
FKDUFKDU

��
VKRUWVKRUW

��
XQVLJQHG�VKRUWXQVLJQHG�VKRUW

�DQG�VR�RQ�LQ�,'/��<RXU�PLOHDJH�PD\�YDU\�

$QRWKHU�H[DPSOH� LV� OLQNHG�ZLWK� W\SH�
WDEOHWDEOH

� �DUUD\�� LQ�3URWHO�� ,W� LV� ORJLFDOO\� WR

UHSUHVHQW�LW�E\�DUUD\�LQ�,'/�WRR��%XW�WKHUH�LV�DQRWKHU�SRVVLELOLW\��,I�ZH�ZDQW�WR�SDVV�DUUD\

QRW�E\�YDOXH� �DOO� HOHPHQWV�ZLOO�EH�FRSLHG� IURP� WKH�FDOOHU� WR�FDOOHH� VLGH���EXW� UDWKHU�E\

UHIHUHQFH�� ZH� FRXOG� SXW� LQ� DFFRUGDQFH� WR� LW� LQ� ,'/� DQ� LQWHUIDFH
�
�� ,Q� WKLV� FDVH� REMHFW

UHIHUHQFH�LV�SDVVHG�RQ�PHWKRG�LQYRFDWLRQ��:KHQ�HOHPHQWV�RI�DUUD\�DUH�DFFHVVHG�UHPRWH

LQYRFDWLRQV�DULVH��7KLV�DSSURDFK�LV�H[SHGLHQW�LQ�WKH�FDVH�RI�ODUJH�DUUD\V�ZKHQ�FRS\LQJ�LV

YHU\� H[SHQVLYH� DQG� FDOOHU� REMHFW� DFFHVVHV� D� IHZ� HOHPHQWV�� *HQHUDOO\� VSHDNLQJ�� HYHU\

W\SH�RI�SURJUDPPLQJ�ODQJXDJH�FDQ�EH�PDSSHG�RQ�WKH�PRVW�DSSURSULDWH�LQ�,'/�RU�RQ�WKH

LQWHUIDFH�

)LQDOO\�� WKH� ODVW� H[DPSOH� LV� DQ� DPELJXLW\� IRU� FODVV� PDSSLQJ� IURP� WKH� XVHG

SURJUDPPLQJ� ODQJXDJH� WR� ,'/�� 6WDQGDUG� YDULDQW� FRQVLVWV� LQ� UHSUHVHQWLQJ� FODVVHV� E\

LQWHUIDFHV� LQ� ,'/�� $V� DQ� DOWHUQDWLYH� RQH� FDQ� SURSRVH� XVH� RI� ,'/� VWUXFWXUHV� IRU� WKLV

SXUSRVH�� ,Q� WKH� FDVH�ZKHQ� H[LVWLQJ� FODVV� FRQWDLQV� RQO\� DWWULEXWHV� DQG� QR�PHWKRGV� WKLV

ZD\� RI�PDSSLQJ�PDNHV� LW� SRVVLEOH� WR� SDVV� REMHFWV� QRW� RQO\� E\� UHIHUHQFH�� EXW� DOVR� E\

YDOXH�WKDW�PLJKW�EH�FRQYHQLHQW�

������ 'LDORJ�ZLWK�FRPSLOHU

7KH�OLVW�RI�SUREOHPV�H[DPLQHG�PDNHV�VHQVH�WKDW�QRW�DOO�REMHFW�FRQWH[WV�SURFHVVHG

E\� ,'/� WR� SURJUDPPLQJ� ODQJXDJH� FRPSLOHU� PLJKW� EH� RSHQHG�� ,Q� VRPH� VLWXDWLRQV�

FRPSLOHU� FDQ� SURGXFH� ZDUQLQJV� DQG� HUURUV� �UHIHU�� IRU� H[DPSOH�� WR� VHFWLRQ� ������ ³7KH
SUREOHP�RI�FKRLFH�RI�GLVFULPLQDQW�IRU�,'/�XQLRQ�W\SH´���:KHQ�WKLV�LV�WKH�FDVH��WKH�GHYHORSHU

VKRXOG�UHYLVH�VRXUFH�VSHFLILFDWLRQ�

$PELJXLW\� UHVROXWLRQ�PDNHV� FRPSLOHU� WR� GHHSO\� DQDO\]H� WKH� VRXUFH� FRGH�� 7KH

ZD\�DQ�DPELJXLW\�ZLOO�EH�UHVROYHG�PLJKW�EH�EDVHG�RQ�FKRLFH�RI�GHIDXOW�FDVH��+RZHYHU��LW

LV� FRQYHQLHQW� DQG� VRPHWLPHV� QHFHVVDU\� WR� DOORZ� WKH� XVHU� WR� PDNH� WKH� GHFLVLRQ

KLPVHOI�KHUVHOI�� )RU� WKLV� SXUSRVH� RQH� FDQ� WDNH� DGYDQWDJH� RI� WKH� IROORZLQJ� WZR

DSSURDFKHV�

7KH� ILUVW� DSSURDFK� LV� WR� XVH� LQWHUDFWLYH� FRPSLOHU� ZKHQ� GLDORJ� EHWZHHQ� WKH

SURJUDP� DQG� XVHU� RFFXUV� GXULQJ� FRPSLODWLRQ� SURFHVV� �LW�PD\� HVVHQWLDOO\� XVH� JUDSKLFDO

XVHU�LQWHUIDFH���&RPSLOHU�PLJKW�VXSSRUW�GLIIHUHQW�OHYHOV�RI�LQWHUDFWLYLW\��%HJLQQLQJ�ZLWK

IXOO\�DXWRPDWLF� OHYHO��ZKHQ�DOO�GHFLVLRQV�DUH�PDGH�ZLWKRXW�XVHU�KHOS�� DQG�HQGLQJ�ZLWK

IXOO\� LQWHUDFWLYH� RQH�� ZKHQ� DQ\� SUREOHP� �DPELJXLW\� UHVROXWLRQ�� QDPH� FKRLFH� IRU

DX[LOLDU\�W\SH��DQG�VR�RQ��VWRSV�FRPSLODWLRQ�SURFHVV�DQG�FDXVHV�XVHU�LQWHUYHQWLRQ��,Q�DQ\

FDVH�� DIWHU� XVH� RI� FRPSLOHU� SURJUDPPHU� VKRXOG� FKHFN� UHVXOWLQJ� ,'/� VSHFLILFDWLRQ� IRU

FRQIRUPLW\�ZLWK�KLV�KHU�REMHFW�FRQWH[W��$QG�LW�PLJKW�EH�GRQH�RQO\�E\�KDQG�

7KH�VHFRQG�DSSURDFK�FRQVLVWV�LQ�EDWFK�PRGH�LPSOHPHQWDWLRQ��8VHU�VKRXOG�LQ�RQH

RU�DQRWKHU�ZD\�VSHFLI\�VRXUFH�REMHFW�FRQWH[W�DQG�KLV�KHU�GHFLVLRQV�UHJDUGLQJ�DPELJXLW\

UHVROXWLRQ�� 7KLV� SUREOHP� VKRXOG� EH� VROYHG� GLIIHUHQWO\� IRU� GLIIHUHQW� SURJUDPPLQJ

ODQJXDJHV�� ,Q� WKH� 3URWHO��� FDVH� LW� LV� SRVVLEOH� WR� SODFH� DOO� QHFHVVDU\� LQIRUPDWLRQ� LQWR

DX[LOLDU\�ILOH��ZULWWHQ�LQ�3URWHO���DJDLQ���3URJUDPPHU�FRXOG�DGG�VXSSOHPHQWDU\�FRGH�LQ

WKLV�ILOH�WRR�
����������������������������������������������������������
��7KH�HOHPHQW�DFFHVV�PHWKRG�PXVW�EH�GHFODUHG�LQ�WR�LW�



��

%RWK�DSSURDFKHV�KDYH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV��+RZHYHU��E\�YLUWXH�RI�IDFW

LQWHUDFWLYH�FRPSLOHUV�DUH�KDUG�WR�XVH�DQG�XVXDOO\� WKH\�DUH�QRW�VHWWOHG�GRZQ��ZH�FKRRVH

WKH�VHFRQG�DSSURDFK�

�������� 'RZQ�ZLWK�SUDJPDV�'RZQ�ZLWK�SUDJPDV�

6LQFH�WKH�SURFHVV�RI�,'/�VSHFLILFDWLRQ�JHQHUDWLRQ�LV�DXWRPDWHG�ZH�FDQ�WU\�QRZ�WR

RSWLPL]H� LW�� /HW� FRQVLGHU� WKH� W\SLFDO� VHTXHQFH� RI� VWHSV� WKH� GHYHORSHU� XVLQJ� &25%$

VWDQGDUG�VKRXOG�XQGHUWDNH�LQ�RUGHU�WR�PRGHUQL]H�D�OHJDF\�V\VWHP�

7KH�ILUVW�VWHS�DIWHU�REMHFW�FRQWH[W�FKRLFH�LQ�OHJDF\�V\VWHP�LV�XVH�RI�SURJUDPPLQJ

ODQJXDJH�WR�,'/�FRPSLOHU�WKDW�JHQHUDWHV�,'/�VSHFLILFDWLRQ��7KHQ�WKLV�VSHFLILFDWLRQ�PXVW

EH� FRPSLOHG� ZLWK� WKH� ,'/� FRPSLOHU� UHVXOWLQJ� LQ� PRGXOHV� ZULWWHQ� LQ� SURJUDPPLQJ

ODQJXDJH��,I�WKH�ODWWHU�DQG�LWV�HQYLURQPHQW�GRHV�QRW�FRLQFLGH�ZLWK�WKRVH�DSSOLHG�LQ�OHJDF\

V\VWHP� WKHQ� WKLV� VHTXHQFH�RI� VWHSV� LV� WKH� RQO\� SRVVLEOH�� ,Q� RWKHU� FDVH�ZKHQ� JHQHUDWHG

FRGH� ZLOO� XVH� WKH� VDPH� SURJUDPPLQJ� ODQJXDJH� DV� OHJDF\� V\VWHP� WKLV� VHTXHQFH� LV

REYLRXVO\�UHGXQGDQW��:H�SURSRVH�WR�FRPELQH�WZR�FRPSLOHUV����SURJUDPPLQJ� ODQJXDJH

WR�,'/�DQG�,'/�WR�SURJUDPPLQJ�ODQJXDJH��LQ�RQH��6XUHO\��WKH�SRVVLELOLW\�WR�XVH�RQO\�RQH

RI�WKHP�PXVW�EH�DYDLODEOH�

,Q� WKLV�ZD\� RQH� QHHG� QRW� WR� XVH� SUDJPDV� �VHFWLRQ� ���� ³8VLQJ� SUDJPDV� LQ� ,'/´��
,QGHHG��SUDJPDV�ZLOO�EH�XVHOHVV�IRU�,'/�WR�DQRWKHU�SURJUDPPLQJ�ODQJXDJH�FRPSLOHU�DQG

ZLOO�EH�LJQRUHG��)RU�WKH�H[SORLWHG�SURJUDPPLQJ�ODQJXDJH�FRGH�ZLOO�EH�JHQHUDWHG�GLUHFWO\

�IRU�H[DPSOH��IURP�WKH�3URWHO���OHJDF\�FRGH�DOO�QHFHVVDU\�W\SHV��SURFHGXUHV��FODVVHV��DQG

WKHLU�LPSOHPHQWDWLRQV�ZLOO�EH�JHQHUDWHG�XVLQJ�3URWHO���DJDLQ��

7KXV�� FRPELQHG� FRPSLOHU� KDV� VSHFLILFDWLRQ� RI� REMHFW� FRQWH[W� LQ� H[SORLWHG

SURJUDPPLQJ� ODQJXDJH� DV� DQ� LQSXW�� DQG� ,'/� VSHFLILFDWLRQ
�
� DQG�PRGXOHV� WKH� VWDQGDUG

,'/� FRPSLOHU� SURGXFHV� DV� DQ� RXWSXW�� 7KH� LQIRUPDWLRQ� UHTXLUHG� E\� FRPSLOHU� WR� GHILQH

VRXUFH�REMHFW�FRQWH[W�� WR�FKRRVH�DOWHUQDWLYHV��DQG�VR�RQ��FDQ�EH�SURYLGHG� LQ�GLDORJ� �LQ

LQWHUDFWLYH�IRUP��RU�DV�DGGLWLRQDO�ILOHV��UHIHU�WR�VHFWLRQ�������³'LDORJ�ZLWK�FRPSLOHU´���)RU
3URWHO���ODQJXDJH�DGGLWLRQDO�ILOHV�PLJKW�EH�ZULWWHQ��IRU�H[DPSOH��LQ�3URWHO���DJDLQ��7KH\

PLJKW� EH� GHVLJQHG� DV� LQWHUIDFH� VHFWLRQV� FRQWDLQLQJ� SVHXGRFRPPHQWV�ZLWK� DOO� UHTXLUHG

LQIRUPDWLRQ�� 0RGXOH� SURGXFHG� E\� ,'/� FRPSLOHU� >�@� PLJKW� H[WHQG� WKHVH� LQWHUIDFH

VHFWLRQV�UHVXOWLQJ�LQ�D�VLQJOH�PRGXOH��6R�GHYHORSHU�FDQ�HDVLO\�XVH�ERWK�KLV�KHU�RZQ�FRGH

VSHFLI\LQJ�REMHFW�FRQWH[W�DQG�FRGH�JHQHUDWHG�E\�,'/�FRPSLOHU��+H�VKH�QHHGV�RQO\�LQVHUW

QDPH� RI� PRGXOH� LQ�
XVHVXVHV

� OLVW� RI� XVLQJ� PRGXOHV�� ,I� LPSOHPHQWDWLRQ� UHTXLUHG� WR� EH

H[WHQGHG�WKHQ�JHQHUDWHG�PRGXOH�FDQ�DGG�LPSOHPHQWDWLRQ�VHFWLRQ�

������ &RQFOXVLRQ

7KH�SDSHU�H[DPLQHV�VRPH�SUREOHPV�DULVLQJ�ZKHQ�&25%$�VWDQGDUG�LV�DSSOLHG�WR

OHJDF\� V\VWHPV�� 7KH\� DUH� DXWRPDWLF� JHQHUDWLRQ� RI� ,'/� VSHFLILFDWLRQ� IRU� H[LVWLQJ� FRGH

DQG�XVH�RI�VSHFLILFDWLRQ�JRW�IRU�PRGHUQL]HG�V\VWHP�LPSOHPHQWDWLRQ��7KHVH�SUREOHPV�FDQ

EH�VROYHG�E\�H[WHQGLQJ�20*�,'/�DQG�E\�XVH�RI�WRRO�ZH�FDOOHG�³UHYHUVH´�FRPSLOHU��WKH

FRPSLOHU� IURP� WKH�XVHG�SURJUDPPLQJ� ODQJXDJH� WR� ,'/���7KH�H[WHQVLRQ�GLVFXVVHG�XVHV

VWDQGDUG�PHDQV�RI�,'/����SUDJPDV��%HVLGHV��FRPSLOHU�WKDW�FRPELQHV�IXQFWLRQV�RI�QRUPDO

,'/�FRPSLOHU�DQG�³UHYHUVH´�FRPSLOHU�LV�SURSRVHG�DV�DQ�RSWLPL]DWLRQ�

����������������������������������������������������������
�� ,'/� VSHFLILFDWLRQ� LV� QHFHVVDU\� IRU� WKRVH� SDUWV� RI� D� V\VWHP� WKDW� ZLOO� EH� H[WHUQDOL]HG� IURP� WKH� OHJDF\
HQYLURQPHQW��,W�ZLOO�EH�DOVR�XVHG�E\�WKLUG�SDUW\�REMHFWV�



��

)RU� QRZ� WKH� ZRUN� RI� H[WHQGLQJ� ,'/� FRPSLOHU� ZLWK� WKH� VHW� RI� SUDJPDV� WKDW

VXSSRUWV� OHJDF\� FRGH� XVH� LV� GRQH�� %HVLGHV�� WKH� FRPSLOHU� IURP� H[WHQGHG� ,'/� LV

LPSOHPHQWHG�� ³5HYHUVH´� FRPSLOHU� DQG� SUREOHPV� FRQFHUQHG� ZLWK� LW� DUH� XQGHU

GHYHORSPHQW�

$FNQRZOHGJPHQW$FNQRZOHGJPHQW

:H�DUH�H[SUHVVLQJ�RXU�VLQFHUH�JUDWLWXGH�WR�9LFWRU�3HWURYLWFK�,YDQQLNRY�IRU�GUDIW�UHDGLQJ

DQG�YDOXDEOH�UHPDUNV�KH�ZDV�PDGH��:H�DUH�DOVR�WKDQNIXO�WR�KLP�IRU�LQVLVWHQFH�ZLWKRXW

ZKLFK�WKH�SDSHU�KDUGO\�ZLOO�EH�SXEOLVKHG�

5HIHUHQFHV

���� 7KH� 2EMHFW� 0DQDJHPHQW� $UFKLWHFWXUH� *XLGH�� 2EMHFW� 0DQDJHPHQW� *URXS�� �����

5HYLVHG������

���� 7KH�&RPPRQ�2EMHFW�5HTXHVW�%URNHU��$UFKLWHFWXUH�DQG�6SHFLILFDWLRQ��5HYLVLRQ�����

2EMHFW�0DQDJHPHQW�*URXS�������

���� -��6LHJHO��&25%$����)XQGDPHQWDOV�DQG�3URJUDPPLQJ��-RKQ�:LOH\�	�6RQV�������

���� 6�� 'DQIRUWK�� ,�� 5�� )RUPDQ�� 5HIOHFWLRQV� RQ� 0HWDFODVVHV� 3URJUDPPLQJ� LQ� 620�

2236/$¶���&RQIHUHQFH�3URFHHGLQJV�������

���� ,�� 5�� )RUPDQ�� 6�� 'DQIRUWK�� DQG� +�� 0DGGXUL�� &RPSRVLWLRQ� RI� %HIRUH�$IWHU

0HWDFODVVHV�LQ�620��2236/$¶���&RQIHUHQFH�3URFHHGLQJV�������

���� $��9��.OLPRY��0��5��.RYWXQ��DQG�6��*��0DQ]KHOH\��3URWHO���25%�6\VWHP�*XLGH�

7HFKQLFDO�'RFXPHQWDWLRQ��,QVWLWXWH�IRU�6\VWHP�3URJUDPPLQJ��1RUWHO�������

���� 0�� 7XUQEXOO�� 3URWHO��� 5HIHUHQFH� 0DQXDO�� )RU� &RPSLOHU� 9HUVLRQ� 3�%5[[�� %HOO

1RUWKHUQ�5HVHDUFK�������

���� $(6�'LVWULEXWHG� &RPSXWLQJ� 5HPRWH� 3URFHGXUH� &DOO�� 5HYLVLRQ� %�� 2SHQ� 6RIWZDUH

)RXQGDWLRQ�������


