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���,QWURGXFWLRQ�
�

63UR87�SURYLGHV�IXQFWLRQDOLW\�WKDW�DOORZV�IRU�LQWHJUDWLRQ�RI�LWV�;7'/�JUDPPDU�LQWHUSUHWHU�RU�
D� FDVFDGH� RI� VXFK� JUDPPDU� LQWHUSUHWHUV� LQ� RWKHU� DSSOLFDWLRQV� RU� IUDPHZRUNV�� ,Q� WKLV�
GRFXPHQWDWLRQ��ZH�EULHIO\�GHVFULEH� WKH�VWHSV�ZKLFK�KDYH� WR�EH�XQGHUWDNHQ� LQ�RUGHU� WR�PDNH�
XVH�RI�WKLV�IHDWXUH��:H�IRFXV�KHUH�RQ�FUHDWLQJ�VLQJOH�LQWHUSUHWHU�LQVWDQFHV��ZKHUHDV�FDVFDGHG�
V\VWHP�DUFKLWHFWXUHV�DUH�GHVFULEHG�HOVHZKHUH��
�
7KH�UHVW�RI�WKLV�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��)LUVWO\��LQ�VHFWLRQ����ZH�H[SODLQ�WKH�V\QWD[�RI�
WKH� FRQILJXUDWLRQ� ILOH� IRU� WKH�;7'/� LQWHUSUHWHU�� 6XEVHTXHQWO\� LQ� VHFWLRQ� ��� ZH� VKRZ� VRPH�
VDPSOH� FRGH� IUDJPHQWV� ZKLFK� FRXOG� SRWHQWLDOO\� EH� XVHG� E\� GHYHORSHUV� LQ� WKH� SURFHVV� RI�
LQWHJUDWLQJ� DQG� GHSOR\LQJ� 63UR87� LQ� RWKHU� DSSOLFDWLRQV�� 7KH� $SHQGL[� $� FRQWDLQV�
GRFXPHQWDWLRQ�RI�VRPH�UHOHYDQW�-DYD�FODVVHV��
�
1RWH��WKDW�WKH�ILUVW�WDVN�LQ�WKH�SURFHVV�RI�LQWHJUDWLQJ�63UR87�LQ�RWKHU�DSSOLFDWLRQV�LV�WR�SURYLGH�
DOO� LQGLVSHQVDEOH� OLQJXLVWLF� UHVRXUFHV�� )RU� WKLV� SXUSRVH� RQH� FDQ� XVH� WKH� DOUHDG\� H[LVWLQJ�
UHVRXUFHV� XVHG� LQ� WKH� SURMHFWV� FUHDWHG�ZLWK�6SUR87V� ,QWHJUDWHG�'HYHORSPHQW�(QYLURQPHQW��
$OWHUQDWLYHO\��DOO�LQGLVSHQVDEOH�UHVRXUFHV�FDQ�EH�FUHDWHG�DV�IROORZV��7RNHQL]HU�DQG�JD]HWWHHU�
UHVRXUFHV� DUH� FUHDWHG� ZLWK� WKH� UHJXODU� FRPSLOHU� >�@�� 5HVRXUFHV� IRU� WKH� H[WHQGHG� JD]HWWHHU��
PRUSKRORJ\�� DQG� VHQWHQFH� ERXQGDU\� UHFRJQL]HU� DUH� FUHDWHG� YLD� DQ� DSSOLFDWLRQ� RI� GHGLFDWHG�
$17� VFULSWV� >�@�� GHGLFDWHG� FRPSLODWLRQ� VFULSWV� RU� D� FDOO� WR� DGHTXDWH� PHWKRGV� LQ� WKH�
FRUUHVSRQGLQJ�-DYD�FODVVHV�DV�GHVFULEHG�LQ�>�����@��)LQDOO\�;7'/�JUDPPDUV�DUH�FUHDWHG�ZLWK�
WKH�63UR87� ,'(��7KH�QHZ�W\SH�RI�UHVRXUFHV��63UR87�YHUVLRQ��������DQG�KLJKHU��� LQFOXGLQJ�
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WKH�UXOH�SULRULWL]DWLRQ�ILOH�DQG�WKH�VHQWHQFH�ERXQGDU\�OLPLWHG�UXOH�ILOH�DUH�FUHDWHG�DV�ZHOO�ZLWK�
WKH�,'(��3OHDVH�UHIHU�WR�GRFXPHQWDWLRQV�LQ�WKH�UHIHUHQFH�OLVW�IRU�IXUWKHU�GHWDLOV��
�
,03257$17��3UREDEO\�PRVW�SUREOHPV�XVHUV�HQFRXQWHU�ZKLOH�XVLQJ�63UR87�KDYH�WR�GR�ZLWK�
LQYDOLG� RU� LQFRPSDWLEOH� W\SH� KLHUDUFKLHV� DQG� LQFRQVLVWHQW� OLQJXLVWLF� UHVRXUFHV�� 7KHUHIRUH��
SOHDVH�WDNH�DQ�LQVLJKW�LQWR�WKH�GHILQLWLRQ�RI�WKH�W\SH�KLHUDUFK\�\RX�DUH�FXUUHQWO\�XVLQJ�EHIRUH�
WU\LQJ�WR�ORFDOL]H�WKH�SUREOHPV�HOVHZKHUH��
�
���&RQILJXUDWLRQ�)LOH�
�
,Q�RUGHU�WR�UXQ�WKH�;7'/�LQWHUSUHWHU��D�FRQILJXUDWLRQ�ILOH�PXVW�EH�SUHSDUHG�ZKLFK�LV�WKHQ�XVHG�
IRU�LQLWLDOL]DWLRQ � ��7KH�VDPH�HIIHFW�FDQ�EH�DFKLHYHG�E\�XVLQJ�D�FRUUHVSRQGLQJ�SURSHUW\�REMHFW�
�VHH�FODVV�MDYD�XWLO�3URSHUWLHV���:H�ZLOO�QRZ�OLVW�DOO�SURSHUWLHV�ZKLFK�KDYH�WR�EH�GHILQHG�
LQ� WKH� FRQILJXUDWLRQ� ILOH�� 6RPH� RI� WKHP� DUH� REOLJDWRU\�� ZKHUHDV� RWKHUV� GHSHQGLQJ� RQ� WKH�
FRQWH[W�PD\�EH�VNLSSHG��$OO�REOLJDWRU\�SURSHUWLHV�ZLOO�EH�PDUNHG�E\�D�SUHFHGLQJ�DVWHULVN��
�
����,QSXW�7H[W�&RQILJXUDWLRQ�
�
,QSXW)LOH���6SHFLILHV�WKH�SDWK�WR�WKH�LQSXW�ILOH�WR�EH�DQDO\]HG��1RWH�WKDW�WKLV�SURSHUW\�LV�
QRW� REOLJDWRU\�� +RZHYHU� LI� \RX� GR� QRW� VSHFLI\� LW�� WKHQ� UHDGLQJ� D� QHZ� LQSXW� WH[W� FDQ� EH�
SHUIRUPHG� GLUHFWO\� LQ� WKH� FRGH� E\� D� FRUUHVSRQGLQJ� FDOO� WR� RQH� RI� WKH� PHWKRGV��
VHW1HZ,QSXW7H[W��� RU� VHW1HZ,QSXW7H[WIURP6WULQJ��� LQ� WKH� FODVV�
GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW,QWHUSUHWHU��RQFH� WKH� LQWHUSUHWHU�KDV�
EHHQ�LQLWLDOL]HG��
�
([DPSOH���,QSXW)LOH '��635287�VDPSOH�W[W�
�
3OHDVH�QRWH��WKDW�IURP�QRZ�RQ�WKHUH�LV�DQ�RSWLRQ�RI�VSHFLI\LQJ�DGGLWLRQDO�LQSXW�GDWD��H�J���D�ILOH�
FRQWDLQLQJ�;0/�UHSUHVHQWDWLRQ�RI�D� OLVW�RI� W\SHG�IHDWXUH�VWUXFWXUHV��JHQHUDWHG�HYHQWXDOO\�E\�
DQRWKHU� 63UR87� LQVWDQFH� RU� H[WHUQDO� SURFHVVLQJ� FRPSRQHQWV��� DQ� DUUD\� RI� W\SHG� IHDWXUH�
structures, or a ‘dom’ object. These options are available via a call to certain methods (listed 
EHORZ��LQ�WKH�GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW,QWHUSUHWHU�FODVV��
�
6HW1HZ;0/,QSXW7H[W���
VHW1HZ;0/,QSXW7H[WIURP6WULQJ���
VHW1HZ,QSXW$UUD\���
VHW1HZ,QSXW6RXUFH���
�
)RU�WKH�GHWDLOV�SOHDVH�VHH�WKH�GRFXPHQWDWLRQ�DW�WKH�HQG�RI�WKLV�GRFXPHQW��
�������������������������������������������������

� ��7KH�,'(�SURYLGHV��7RROV� �*HQHUDWH�,QVWDOO�SDFNDJH���5XQWLPH&RQILJ� �*HQHUDWH�5XQWLPH&RQILJ��DQ�RSWLRQ�
RI�DXWRPDWLFDOO\�JHQHUDWLQJ�VXFK�FRQILJXUDWLRQ�ILOHV��,I�<RX�FUHDWH�WKH�FRQILJXUDWLRQ�ILOH�LQ�WKLV�PDQQHU��<RX�FDQ�
GLUHFWO\�SURFHHG�WR�VHFWLRQ����
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�

� &KDU6HW� �� 6SHFLILHV� WKH� FKDUDFWHU� VHW� XVHG� IRU� UHDGLQJ� WKH� LQSXW� WH[W�� )RU� *HUPDQ��
(QJOLVK��)UHQFK��6SDQLVK�� DQG� ,WDOLDQ� VHW� LW� WR�,62��������� )RU�3ROLVK� DQG�&]HFK�XVH�,62�
��������IRU�&KLQHVH�XVH�*%������DQG�IRU�-DSDQHVH�XVH�HXF�MS��3OHDVH�UHIHU�IRU�IXUWKHU�GHWDLOV�
WR� MDYD�QLR�FKDUVHW�&KDUVHW� LQ� WKH� MDYD� $3,� GRFXPHQWDWLRQ� DYDLODEOH� DW�
KWWS���ZZZ�MDYD�VXQ�FRP� � �
�
([DPSOH���&KDU6HW ,62��������
�
����/RJJLQJ�&RQILJXUDWLRQ�
�
/RJJHU3URSHUW\&RQILJXUDWLRQ���6SHFLILHV�WKH�SDWK�WR�WKH�FRQILJXUDWLRQ�ILOH�IRU�WKH�
ORJJHU� �63UR87�XVHV�ORJ�M�VRIWZDUH�–�KWWS���ORJJLQJ�DSDFKH�RUJ�ORJ�M�GRFV���� ,I� WKLV�
SURSHUW\� LV� PLVVLQJ� RU� WKH� SDWK� LV� LQYDOLG�� WKHQ� GHIDXOW� ORJJLQJ� WR� VWDQGDUG� RXWSXW� ZLOO� EH�
DFWLYDWHG��,03257$17��3OHDVH�QRWH��WKDW�LI�V\VWHP�YDULDEOH�ORJ�M�FRQILJXUDWLRQ� LV�GHILQHG��
WKHQ�DOO�RWKHU�ORJJLQJ�VHWWLQJV�KDYH�QR�HIIHFW��
�
����7\SH�+LHUDUFK\�&RQILJXUDWLRQ�
�

�7\SH+LHUDUFK\� 6SHFLILHV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�W\SH�KLHUDUFK\��
�
([DPSOH��7\SH+LHUDUFK\ '��635287�VDPSOH+LHUDUFK\�JUP��
�
�
����&RPSRQHQWV�&RQILJXUDWLRQ�
�
'HSHQGLQJ� RQ� ZKDW� SURFHVVLQJ� UHVRXUFHV� ZLOO� EH� XVHG� �DQG� FRQILJXUHG��� D� OLVW� RI�
FRUUHVSRQGLQJ� SURSHUWLHV� PXVW� EH� VHW� WR� WUXH� �DFWLYH�� RU� IDOVH� �QRW� DFWLYH��� ,I� D� FHUWDLQ�
SURFHVVLQJ� UHVRXUFH�ZLOO� QRW� EH� XVHG�� WKHQ� WKH� FRUUHVSRQGLQJ� SURSHUW\� GRHV� QRW� QHFHVVDULO\�
KDYH� WR�EH�VSHFLILHG� LQ� WKH�FRQILJXUDWLRQ�ILOH� �LW�ZLOO�EH�VHW�E\�GHIDXOW� WR�IDOVH���&XUUHQWO\��
WKHUH� DUH� VHYHQ� SURFHVVLQJ� UHVRXUFHV�� WRNHQL]HU�� JD]HWWHHU�� H[WHQGHG� JD]HWWHHU��PRUSKRORJ\��
H[WHUQDO� PRUSKRORJ\�� VHQWHQFH� ERXQGDU\� UHFRJQLWLRQ�� DQG� H[WHUQDO� LQSXW� FRQYHUWHU�� 7KH�
FRUUHVSRQGLQJ� SURSHUWLHV� DUH�� 7RNHQL]HU�� *D]HWWHU�� ([WHQGHG*D]HWWHHU�� 0RUSKRORJ\��
([WHUQDO0RUSKRORJ\�� 6HQWHQFH%RXQGDU\5HFRJQL]HU�� ([WHUQDO,QSXW&RQYHUWHU�� 7KH�
H[WHUQDO� LQSXW� FRQYHUWHU� VLPSO\� FRQYHUWV� H[WHUQDO� GDWD� �H�J��� ;0/� )LOH�� '20�REMHFW��
$UUD\/LVW�RI�7)6V��LQWR�DQ�LQSXW�GDWD�VWUHDP�IRU�WKH�;7'/�LQWHUSUHWHU��
�
1RWH�WKDW��LQ�FDVH�WKH�WRNHQL]HU�LV�QRW�DFWLYH��WKHQ�DOO�RWKHU�SURFHVVLQJ�UHVRXUFHV�H[FHSW�;0/�
,QSXW� FRQYHUWHU� ZLOO� EH� DXWRPDWLFDOO\� GHDFWLYDWHG� �VLQFH� WKH\� DOO� UHO\� RQ� WRNHQL]DWLRQ�
�������������������������������������������������
� ��,Q�RUGHU�WR�OLVW�DOO�FKDUDFWHU�VHWV�IRU�ZKLFK�VXSSRUW�LV�DYDLODEOH�LQ�WKH�FXUUHQW�-DYD�YLUWXDO�PDFKLQH��WDNH�
DGYDQWDJH�RI�WKH�VWDWLF�PHWKRG�MDYD�QLR�FKDUVHW�&KDUVHW�DYDLODEOH����
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LQIRUPDWLRQ���,Q�SUHYLRXV�V\VWHP�YHUVLRQV�WKH�WRNHQL]HU�ZDV�DOZD\V�XVHG��7KLV�LV�QRW�DQ\PRUH�
WKH�FDVH�VLQFH�WKHUH�LV�DQ�RSWLRQ�RI�XVLQJ�;0/�ILOHV�DV�LQSXW��3OHDVH�QRWH�DOVR�WKDW�IRU�&KLQHVH�
DQG�-DSDQHVH�WRNHQL]DWLRQ�LV�SHUIRUPHG�E\�WKH�H[WHUQDO�PRUSKRORJ\�FRPSRQHQW��)XUWKHU��LW�LV�
QRW� DOORZHG� WR� VHW� ERWK� 0RUSKRORJ\� DQG� ([WHUQDO� 0RUSKRORJ\� WR� WUXH� VLQFH� RQO\� RQH�
PRUSKRORJ\�FRPSRQHQW�PD\�EH�XVHG�DW�D�WLPH��
�
([DPSOH�� 7RNHQL]HU WUXH����������*D]HWWHHU WUXH�
� ([WHQGH*D]HWWHHU WUXH�
� 0RUSKRORJ\ WUXH��
� 6HQWHQFH%RXQGDU\5HFRJQL]HU WUXH��
� ([WHUQDO,QSXW&RQYHUWHU IDOVH��
�
�
����0RUSKRORJ\�&RQILJXUDWLRQ�
�
/H[LFRQ� 6SHFLILHV�WKH�SDWK�WR�WKH�OH[LFRQ�ILOH��
�
([DPSOH��/H[LFRQ '��635287�VDPSOH/H[LFRQ�VO[��
�
&XUUHQWO\��UHVRXUFHV�IRU�(QJOLVK��*HUPDQ��'XWFK��)UHQFK��,WDOLDQ��DQG�6SDQLVK�DUH�SURYLGHG��
�
����([WHUQDO�0RUSKRORJ\�&RQILJXUDWLRQ�
�
&XUUHQWO\�IRXU�H[WHUQDO�PRUSKRORJLFDO�FRPSRQHQWV�KDYH�EHHQ�LQWHJUDWHG�IRU�&KLQHVH��6KDQ[L���
-DSDQHVH��&KDVHQ���&]HFK�DQG�3ROLVK��0RUIHXV]���7KH\�UXQ�DV�VHUYHUV�RU�DUH�FDOOHG�RQ�GHPDQG�
DV� VXESURJUDPV� � � ,Q� RUGHU� WR� FRQILJXUH� DQ� H[WHUQDO� PRUSKRORJ\� FRPSRQHQW�� XS� WR� ILYH�
SURSHUWLHV�PXVW�EH�GHILQHG��7KLV�GHSHQGV�XSRQ�WKH�ODQJXDJH��:H�OLVW�WKHVH�SURSHUWLHV�EHQHDWK��
�
0RUSKRORJ\/DQJXDJH���6SHFLILHV�WKH�ODQJXDJH�RI�WKH�H[WHUQDO�PRUSKRORJ\��FKRRVH�RQH�
RI�WKH�YDOXHV��FKLQHVH��MDSDQHVH��SROLVK��RU�F]HFK���
�
0RUSKRORJ\3RUW���6SHFLILHV�WKH�FRPPXQLFDWLRQ�SRUW��GRHV�QRW�DSSO\�WR�&KLQHVH���
�
0RUSKRORJ\6HUYHU$GUHVV���6SHFLILHV� WKH� DGGUHVV� RI� WKH� VHUYHU� RQ� ZKLFK� H[WHUQDO�
PRUSKRORJ\�FRPSRQHQW�LV�UXQQLQJ��
�
�������������������������������������������������
� �:H�DVVXPH�WKDW�WKH�XVHUV�DUH�IDPLOLDU�ZLWK�WKH�LVVXHV�FRQFHUQLQJ�VWDUWLQJ�WKH�FRUUHVSRQGLQJ�VHUYHU�DSSOLFDWLRQV�
�DQG�SURJUDPV���3OHDVH�QRWH��WKDW�LQ�FDVH�RI�3ROLVK�PRUSKRORJ\�FRPSRQHQW��WKH�V\VWHP�ILUVW�WULHV�WR�ILQG�D�
FRUUHVSRQGLQJ�G\QDPLF�OLEUDU\��XVXDOO\�GHOLYHUHG�ZLWK�WKH�V\VWHP��ZKLFK�DOORZV�IRU�DFFHVVLQJ�WKH�FRPSRQHQW�
GLUHFWO\��QR�FOLHQW�VHUYHU�PRGXV���,I�WKLV�OLEUDU\�FDQ�QRW�EH�IRXQG��WKHQ�WKH�V\VWHP�WULHV�WR�HVWDEOLVK�D�FRQQHFWLRQ�
WR�WKH�FRUUHVSRQGLQJ�VHUYHU��DV�VSHFLILHG�LQ�WKH�FRQILJXUDWLRQ�ILOH��7KH�ODWWHU�PRGXV�LV�VRPHZKDW�OHVV�HIILFLHQW�LQ�
WHUPV�RI�SURFHVVLQJ�VSHHG��LI�\RX�ZRUN�XQGHU�/LQX[��WKLV�LV�WKH�RQO\�SRVVLELOLW\�WR�ZRUN�LQ�D�FOLHQW�VHUYHU�PRGH����
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0RUSKRORJ\$SSOLFDWLRQ3DWK���6SHFLILHV�WKH�SDWK�WR�WKH�H[HFXWDEOH�DSSOLFDWLRQ�ILOH��
�
0RUSKRORJ\'LVDPELJXDWLRQ� �� (QIRUFHV� WKH� PRUSKRORJ\� FRPSRQHQW� WR� SHUIRUP�
GLVDPELJXDWLRQ�� 1RWH� WKDW� FXUUHQWO\� WKLV� RSWLRQ� LV� RQO\� DSSOLFDEOH� IRU� &]HFK� PRUSKRORJ\�
FRPSRQHQW��
�
7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�KRZ�WR�FRQILJXUH�WKH�&]HFK�PRUSKRORJ\�FRPSRQHQW��ZKLFK�
UXQV�RQ�D�ORFDO�PDFKLQH��
�
([DPSOH�� 0RUSKRORJ\/DQJXDJH F]HFK�
� 0RUSKRORJ\3RUW ��
� 0RUSKRORJ\6HUYHU$GUHVV ORFDOKRVW�
� 0RUSKRORJ\'LVDPELJXDWLRQ WUXH�
�
7KH� WDEOH� EHQHDWK� JLYHV� DQ� RYHUYLHZ� ZKLFK� SURSHUWLHV� PXVW� EH� VSHFLILHG� IRU� SDUWLFXODU�
ODQJXDJH�
�

3URSHUW\?/DQJXDJH� &KLQHVH� -DSDQHVH� 3ROLVK� &]HFK�
0RUSKRORJ\/DQJXDJH� 
� 
� 
� 
�
0RUSKRORJ\3RUW� � � � 
�
0RUSKRORJ\�6HUYHU$GGUHVV� 
� � 
� 
�
0RUSKRORJ\'LVDPELJXDWLRQ� � � � 
�
0RUSKRORJ\$SSOLFDWLRQ)LOH� � 
� � �

�
�
����7RNHQL]HU�&RQILJXUDWLRQ�
�
,Q�RUGHU�WR�FRQILJXUH�WKH�WRNHQL]HU��VHYHUDO�UHVRXUFHV�DUH�QHHGHG��
�
0DLQ7RNHQ&ODVVHV)60���'HILQHV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�PDLQ�WRNHQ�FODVVHV��
�
6HSDUDWRU&ODVVHV)60���'HILQHV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�VHSDUDWRUV��
�
:6&ODVVHV)60���'HILQHV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�ZKLWHVSDFHV��
�
6XE&ODVVHV)60���'HILQHV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WRNHQ�VXEFODVVHV��
�
6FKHGXOH)LOH�±�'HILQHV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�VFKHGXOH��
�
0DLQ&ODVV1DPH/LVW���'HILQHV�WKH�SDWK�WR�WKH�ILOH�ZLWK�PDLQ�WRNHQ�FODVV�QDPHV�
�
6XE&ODVV1DPH/LVW���'HILQHV�WKH�SDWK�WR�WKH�ILOH�ZLWK�WRNHQ�VXEFODVVHV�QDPHV�
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8QNQRZQ7\SH���Defines the name for the ‘unknown’ token class (tokens are qualified as 
XQNQRZQ� LQ� FDVH� WKH\�GR�QRW�PDWFK� DQ\�RI� WKH� GHILQHG�PDLQ� WRNHQ�FODVVHV���1RWH�� WKDW� WKLV�
GHILQLWLRQ�PXVW�EH�FRPSDWLEOH�ZLWK�WKH�RQH�LQ�WKH�W\SH�KLHUDUFK\��RWKHUZLVH�IXUWKHU�SURFHVVLQJ�
ZLOO�EH�VWRSSHG��
�
,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ���6SHFLILHV��WUXH�IDOVH��ZKHWKHU�WKH�VSHFLDO�
VHSDUDWRU� WULPPLQJ�RI� �SRWHQWLDO�� LQLWLDO� DQG� ILQDO� VHSDUDWRUV�ZLOO� EH� SHUIRUPHG� � �%\� GHIDXOW�
WKLV�SURSHUW\�LV�VHW�WR�WUXH��
�
([DPSOH��0DLQ7RNHQ&ODVVHV)60 '��635287�0DLQ7RNHQ&ODVVHV�IVP�

6HSDUDWRU&ODVVHV)60 '��635287�6HSDUDWRU&ODVVHV�IVP�
:6&ODVVHV)60 �'��635287��:KLWH6SDFHV�IVP�
6XE&ODVVHV)60 �'��635287��6SHFLILF&ODVVHV�IVP�
6FKHGXOH)LOH '��635287�6FKHGXOH�W[W�
0DLQ&ODVV1DPH/LVW '��635287�0DLQ7RNHQ&ODVVHV1DPHV�W[W�
6XE&ODVV1DPH/LVW '��635287�6SHFLILF&ODVVHV1DPHV�W[W�
8QNQRZQ7\SH RWKHU�
,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ WUXH�

�
�
����6HQWHQFH�%RXQGDU\�5HFRJQLWLRQ�
�
,Q�RUGHU�WR�FRQILJXUH�WKH�VHQWHQFH�ERXQGDU\�UHFRJQL]HU��WKH�IROORZLQJ�SURSHUWLHV�FDQ�EH�XVHG��
�
6HQWHQFH%RXQGDU\5HFRJQL]HU5HVRXUFHV���'HILQHV�WKH�SDWK�WR�WKH�ILOH�ZLWK�WKH�
UHVRXUFHV�QHHGHG�E\�WKH�VHQWHQFH�ERXQGDU\�UHFRJQL]HU��
�
6HQWHQFH%RXQGDU\/LPLWHG5XOHV� �� 'HILQHV� WKH� SDWK� WR� WKH� ILOH� FRQWDLQLQJ�
WKH�OLVW�RI�UXOHV�ZKLFK�DUH�VHQWHQFH�ERXQGDU\�VHQVLWLYH��,I�WKLV�SURSHUW\�LV�QRW�VSHFLILHG��WKHQ�
DOO�UXOHV�LJQRUH�VHQWHQFH�ERXQGDULHV��
�
8VH7ZR(QG2I/LQH5XOH���6SHFLILHV��WUXH�IDOVH��ZKHWKHU�WKH�WZR�HQG�RI�OLQH�UXOH�LV�
DFWLYH�RU�QRW��E\�GHIDXOW�LW�LV�GHDFWLYDWHG���,Q�FDVH�LW�KDV�EHHQ�DFWLYDWHG��WKHQ�DOO�HPSW\�OLQHV�
HQIRUFH�DQ�LQWURGXFWLRQ�RI�D�VHQWHQFH�ERXQGDU\��
�
�������������������������������������������������
�

  For the sake of clarity, we give an example here. Lets consider the string ‘http://www.dfki.de.’ By default it 
will be segmented by the tokenizer into 10 tokens, namely: ‘http’ ‘:’ ‘/’ ‘/’ ‘www’ ‘.’ ‘dfki’ ‘.’ ‘de’ ‘.’ The 
WUDLOLQJ�SHULRG�LV�UHVSRQVLEOH�IRU�VXFK�D�VHJPHQWDWLRQ�VLQFH�WKH�ZKROH�VWULQJ�GRHV�QRW�EHORQJ�WR�DQ\�SDUWLFXODU�
token class (‘unknown’ type). If we remove the trailing period, then the string would be classified as a single 
token of type ‘email address’. If we activate the option of trimming initial/final separators, then all tokens 
classified as ‘unknown’ are segmented as follows: firstly, initial/final separators are isolated (in our example we 
KDYH�RQO\�WKH�ILQDO�VHSDUDWRU���DQG�VHFRQGO\�WKH�WRNHQL]HU�WULHV�WR�FODVVLI\�WKH�UHPDLQLQJ�SDUW��7KLV�ZRXOG�OHDG�LQ�
our case to a segmentation of the input string into ‘http://www.dfki.de’ and ‘.’ which is intuitively exactly what 
ZH�ZDQWHG�WR�DFKLHYH��8VLQJ�WKLV�RSWLRQ�WXUQHG�WR�FRPH�LQ�SDUWLFXODU�LQ�KDQG\�IRU�WRNHQ�
VHJPHQWDWLRQ�FODVVLILFDWLRQ�QHDU�VHQWHQFH�ERXQGDULHV��
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�
+RZ�WR�,QWHJUDWH�63UR87V�;7'/�*UDPPDU�,QWHUSUHWHU�LQ�2WKHU�$SSOLFDWLRQV� ��

([DPSOH��6HQWHQFH%RXQGDU\5HFRJQL]HU5HVRXUFHV '��635287�6%�VVE�
6HQWHQFH%RXQGDU\/LPLWHG5XOHV '��635287�6%BVHQVLWLYHBUXOHV�W[W��
8VH7ZR(QG2I/LQH5XOH WUXH��

�
�
����*D]HWWHHU�&RQILJXUDWLRQ�
�
)RXU�SURSHUWLHV�PXVW�EH�GHILQHG�IRU�WKH�JD]HWWHHU��
�
0DLQ&ODVVHV)60���'HILQHV�D�SDWK�WR�WKH�ILOH�ZLWK�WKH�FRPSLOHG�JD]HWWHHU��
�
0DLQ&ODVV1DPHV���'HILQHV�D�SDWK�WR�WKH�ILOH�ZLWK�JD]HWWHHU�FODVV�QDPHV��
�
&DVH,QVHQVLWLYH���6SHFLILHV�LI�WKH�JD]HWWHHU�ZRUNV�LQ�D�FDVH�LQVHQVLWLYH�PRGH��WUXH��
RU�QRW��IDOVH���
�
6HSDUDWH:RUGV�±�6SHFLILHV�ZKHWKHU�D�VSDFH�VHSDUDWHV�JD]HWWHHU�ZRUGV��6HW�WR�WUXH�IRU�
DOO�ODQJXDJHV�EXW�-DSDQHVH�DQG�&KLQHVH��
�
7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�D�FRQILJXUDWLRQ�RI�D�JD]HWWHHU�IRU�DQ�,QGRHXURSHDQ�ODQJXDJH�
LQ�D�FDVH�VHQVLWLYH�PRGH��
�
([DPSOH�� 0DLQ&ODVVHV)60 '��635287�*D]HWWHHU6DPSOH�IVP�

0DLQ&ODVV1DPHV '��635287�*D]HWWHHU6DPSOH1DPHV�W[W�
&DVH,QVHQVLWLYH IDOVH�
6HSDUDWH:RUGV WUXH�

�
�
�����([WHQGHG�*D]HWWHHU�&RQILJXUDWLRQ�
�
7ZR�SURSHUWLHV�PXVW�EH�GHILQHG�IRU�WKH�H[WHQGHG�JD]HWWHHU��
�
([W*D]HWWHHU5HVRXUFH� �� 'HILQHV� D� SDWK� WR� WKH� ILOH� ZLWK� WKH� FRPSLOHG� JD]HWWHHU�
UHVRXUFHV��
�
([W*D]&DVH,QVHQVLWLYH�±�6SHFLILHV�ZKHWKHU�WKH�H[WHQGHG�JD]HWWHHU�ZRUNV�LQ�D�FDVH�
LQVHQVLWLYH�PRGH��WUXH��RU�QRW��IDOVH). ‘Case  insensitive’  mode means that the input text is 
GRZQFDVHG� EHIRUH� JD]HWWHHU� ORRN�XS� LV� SHUIRUPHG�� +RZHYHU�� VZLWFKLQJ� EHWZHHQ� WKH� WZR�
PRGHV�GRHV�QRW�HIIHFW�WKH�HQWULHV�LQ�WKH�JD]HWWHHU��
�
([DPSOH�� ([W*D]HWWHHU5HVRXUFH '��635287�*D]HWWHHU6DPSOH�VJ]�

([W*D]&DVH,QVHQVLWLYH IDOVH�
�
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�
+RZ�WR�,QWHJUDWH�63UR87V�;7'/�*UDPPDU�,QWHUSUHWHU�LQ�2WKHU�$SSOLFDWLRQV� ��

�����;7'/�*UDPPDU�&RQILJXUDWLRQ�
�

�;7'/*UDPPDU���6SHFLILHV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�LQSXW�JUDPPDU��
�
([DPSOH��;7'/*UDPPDU '��635287�VDPSOH;7'/*UDPPDU�IVP�
�
�����*UDPPDU�,QWHUSUHWHU�&RQILJXUDWLRQ�
�
7KHUH� DUH� VHYHUDO� RSWLRQV� KRZ� WKH� JUDPPDU� LQWHUSUHWHU� FDQ� EH� FRQILJXUHG�� 7KLV� LQFOXGHV��
RXWSXW�VWUXFWXUH�JHQHUDWLRQ��RXWSXW�VWUXFWXUH�PHUJLQJ��SDUWLDO�FRUHIHUHQFH�UHVROXWLRQ��DQG�UXOH�
SULRULWL]DWLRQ��
�
�������2XWSXW�&RQILJXUDWLRQ�
�
*HQHUDWH6WDUW(QG3RVLWLRQV���6SHFLILHV�ZKHWKHU�WKH�RXWSXW�VWUXFWXUHV�JHQHUDWHG�E\�
WKH� LQWHUSUHWHU� LQFOXGH� VWDUW�HQG� SRVLWLRQ� LQIRUPDWLRQ� �WRNHQ� DQG� FKDUDFWHU� SRVLWLRQV�� RI� WKH�
PDWFKHG�WH[W�VSDQV��1RWH�WKDW�WKH�GHIDXOW�YDOXH�RI�WKLV�DWWULEXWH�LV�VHW�WR�IDOVH��&KRRVLQJ�WKH�
WUXH�YDOXH�ZLOO�EH�SHQDOL]HG�ZLWK�UHVSHFW�WR�SURFHVVLQJ�VSHHG��
�
2XWSXW7\SH���6SHFLILHV�WKH�W\SH�RI�WKH�VWUXFWXUHV�ZKLFK�ZLOO�EH�JHQHUDWHG�LQ�WKH�RXWSXW�
VWUHDP�� 7KHUH� DUH� WKUHH� SRVVLEOH� YDOXHV� IRU� WKLV� SURSHUW\�� 287387B,17(535(7(5B5(68/7�
�GHIDXOW� RSWLRQ�� RXWSXW� RQO\� VWUXFWXUHV� SURGXFHG� E\� WKH� LQWHUSUHWHU��� 287387B$//� �RXWSXW�
VWUXFWXUHV� SURGXFHG� E\� WKH� LQWHUSUHWHU� DQG� DOO� VWUXFWXUHV� SURGXFHG� E\� RWKHU� SURFHVVLQJ�
FRPSRQHQWV��� 287387B,17(535(7(5B5(68/76B$1'B81&21680('B,7(06� �RXWSXW� VWUXFWXUHV�
SURGXFHG� E\� WKH� LQWHUSUHWHU� DQG� DOO� XQFRQVXPHG� LWHPV� SURGXFHG� E\� RWKHU� SURFHVVLQJ�
FRPSRQHQWV����
�
2XWSXW)LOWHU7\SHV� ±� 'HILQHV� WKH� OLVW� RI� W\SHV� �VHSDUDWHG� E\�
VHPLFRORQ�� IRU� IXUWKHU� ILOWHULQJ� RI� WKH� VWUXFWXUHV� LQ� WKH� RXWSXW� VWUHDP�� L�H��� LI� D� FDQGLGDWH�
VWUXFWXUH� LQ� WKH� RXWSXW� VWUHDP� LV� QRW� VXEVXPHG� E\� DQ\� RI� WKH� VSHFLILHG� W\SHV�� WKHQ� VXFK�
VWUXFWXUH�ZLOO�EH�GHOHWHG�IURP�WKH�RXWSXW�VWUHDP � ��
�
$GYDQFHG�RXWSXW�FRQILJXUDWLRQ�RSWLRQV��
�
1RUPDOL]H)6�±�6SHFLILHV�ZKHWKHU��WUXH�IDOVH�� VHWV� LQ� RXWSXW� VWUXFWXUHV�ZLOO� EH�
IODWWHQHG��'HIDXOW�YDOXH�LV�VHW�WR�IDOVH��
�
6LPSOLI\)6�±�6SHFLILHV�ZKHWKHU��WUXH�IDOVH��GXSOLFDWH�HOHPHQWV� �HTXLYDOHQW�� LQ�
VHWV�LQ�RXWSXW�VWUXFWXUHV�ZLOO�EH�UHPRYHG��'HIDXOW�YDOXH�LV�VHW�WR�IDOVH��
�������������������������������������������������
	 �7KLV�RSWLRQ�LV�QRW�\HW�DYDLODEOH�
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�
+RZ�WR�,QWHJUDWH�63UR87V�;7'/�*UDPPDU�,QWHUSUHWHU�LQ�2WKHU�$SSOLFDWLRQV� ��

+HUH�LV�DQ�H[DPSOH�RI�RXWSXW�FRQILJXUDWLRQ��
�
([DPSOH�� *HQHUDWH6WDUW(QG3RVLWLRQV WUXH�

2XWSXW7\SH 287387B,17(535(7(5B5(68/7�� 2XWSXW)LOWHU7\SHV QH�RUJDQL]DWLRQ�QH�SHUVRQ�
�
7KH� GHILQHG� SURSHUWLHV� KDV� WKH� IROORZLQJ� HIIHFW�� RXWSXW� RQO\� VWUXFWXUHV� JHQHUDWHG� E\� WKH�
LQWHUSUHWHU��DQG�RQO\�WKRVH�ZKLFK�DUH�RI�W\SH�QH�RUJDQL]DWLRQ�RU�QH�SHUVRQ��
�
�������2XWSXW�6WUXFWXUH�0HUJLQJ�
�
63UR87V�JUDPPDU�LQWHUSUHWHU�PLJKW�SRWHQWLDOO\�UHWXUQ�PXOWLSOH�UHVXOWV�IRU�D�VLQJOH�WH[W�VSDQ��
6XFK� DPELJXLWLHV� PLJKW� UHVXOW� IURP� GLIIHUHQW� UHDVRQV� �H�J��� SURFHVVLQJ� FRPSRQHQWV� UHWXUQ�
PRUH�WKDQ�RQH�LQWHUSUHWDWLRQ�IRU�FHUWDLQ�WH[W�VSDQ��VHYHUDO�SDWKV�LQ�WKH�JUDPPDU�PLJKW�OHDG�WR�
WKH� VDPH� UHVXOW�� HWF���� ,Q� RUGHU� WR� UHGXFH� WKH� QXPEHU� RI� RXWSXW� VWUXFWXUHV� JHQHUDWHG� E\� WKH�
JUDPPDU�LQWHUSUHWHU��VRPH�PHUJLQJ�RSHUDWLRQV�DUH�SURYLGHG��
�
(TXDOLW\0HUJH� �� 6SHFLILHV� ZKHWKHU� �WUXH�IDOVH�� GXSOLFDWH� VWUXFWXUHV� VKRXOG� EH�
UHPRYHG��%\�GHIDXOW�WKLV�SURSHUW\�LV�VHW�WR�IDOVH��
�
0HUJLQJ2SWLRQ���6SHFLILHV�ZKLFK�PHUJLQJ�RSWLRQ�ZLOO�EH�XVHG�IRU�UHGXFLQJ�WKH�QXPEHU�
RI�WKH�RXWSXW�VWUXFWXUHV��7KHUH�DUH�IRXU�SRVVLEOH�YDOXHV�IRU�WKLV�SURSHUW\��0(5*(B127B$&7,9(�
�PHUJLQJ� LV�QRW�DFWLYDWHG���0(5*(B0267B63(&,),&� �WKH�PRVW�VSHFLILF�RXWSXW�VWUXFWXUH�ZLOO�
EH�UHWXUQHG����0(5*(B0267B*(1(5$/��WKH�PRVW�JHQHUDO�RXWSXW�VWUXFWXUH�ZLOO�EH�UHWXUQHG���
0(5*(B81,),&$7,21� �WKH� RXWSXW� VWUXFWXUHV� DUH� PD[LPDOO\� LQWHJUDWHG� YLD� D� VHTXHQFH� RI�
XQLILFDWLRQ� RSHUDWLRQV�� ZKLFK� UHVHPEOHV� LQ� VRPH� ZD\� WUDGLWLRQDO� WHPSODWH� PHUJLQJ��� 7KH�
GHIDXOW�YDOXH�RI�WKLV�SURSHUW\�LV�0(5*(B127B$&7,9(��
�
0HUJLQJ6WUXFWXUH� �� 6SHFLILHV� WKH� VFRSH� RI� WKH� RXWSXW� VWUXFWXUH� WR� ZKLFK� PHUJLQJ�
RSHUDWLRQV� ZLOO� EH� DSSOLHG�� 7KHUH� DUH� WZR� RSWLRQV�� �D�� RQO\� WKH� ILQDO� 287�VWUXFWXUHV� DUH�
PHUJHG����0(5*(B287B6758&785(���E��ZKROH�RXWSXW�VWUXFWXUHV�UHWXUQHG�E\�WKH�LQWHUSUHWHU�DUH�
FRQVLGHUHG���0(5*(B:+2/(B6758&785(��7KH�GHIDXOW�RSWLRQ�LV�0(5*(B287B6758&785(��
�
([DPSOH�� (TXDOLW\0HUJH WUXH��

0HUJLQJ2SWLRQ 0(5*(B0267B63(&,),&�
�
�������&RUHIHUHQFH�5HVROXWLRQ�
�
$�SDUWLDO�FRUHIHUHQFH�UHVROXWLRQ�WRRO�PD\�EH�DFWLYDWHG�RQ�GHPDQG��,W�WDNHV�DV�LQSXW�WKH�RXWSXW�
VWUXFWXUHV� JHQHUDWHG� E\� WKH� JUDPPDU� LQWHUSUHWHU� VR� IDU�� SRWHQWLDOO\� FRQWDLQLQJ� XVHU�GHILQHG�
LQIRUPDWLRQ�RQ�YDULDQWV�RI�WKH�UHFRJQL]HG�HQWLWLHV�RI�FHUWDLQ�W\SH��DQG�SHUIRUPV�DQ�DGGLWLRQDO�
SDVV� WKURXJK� WKH� LQSXW� WH[W�� LQ�RUGHU� WR�GLVFRYHU�PHQWLRQV�RI�SUHYLRXVO\� UHFRJQL]HG�HQWLWLHV��
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�
+RZ�WR�,QWHJUDWH�63UR87V�;7'/�*UDPPDU�,QWHUSUHWHU�LQ�2WKHU�$SSOLFDWLRQV� ���

7KH�YDULDQW�VSHFLILFDWLRQ�LV�GRQH�H[SOLFLWO\�E\�GHILQLQJ�DGGLWLRQDO�DWWULEXWHV��H�J���9$5,$17��
RQ� WKH�5+6� RI� JUDPPDU� UXOHV��ZKLFK� FRQWDLQ� D� OLVW� RI� DOO� YDULDQW� IRUPV 
 � �H�J��� REWDLQHG� E\�
FRQFDWHQDWLQJ� VRPH� RI� WKH� FRQVWLWXHQWV� RI� WKH� IXOO� QDPH��� ,Q� RUGHU� WR� DFWLYDWH� DQG� XVH� WKH�
FRUHIHUHQFH�UHVROXWLRQ�WRRO�IROORZLQJ�SURSHUWLHV�PXVW�EH�GHILQHG��
�
$SSO\&RUHIHUHQFHU���6SHFLILHV� ZKHWKHU� �WUXH�IDOVH�� FRUHIHUHQFH� UHVROXWLRQ�
PHFKDQLVP�LV�DFWLYH�RU�QRW��%\�GHIDXOW�WKLV�SURSHUW\�LV�VHW�WR�IDOVH��
�
&RUHIHUHQFHU5HOHYDQW$WWULEXWHV���'HILQHV� WKH� OLVW� RI� DWWULEXWHV� �VHSDUDWHG� E\�
VHPLFRORQ��ZKLFK�DUH�WDNHQ�LQWR�DFFRXQW�E\�WKH�FRUHIHUHQFH�UHVROXWLRQ�WRRO�LQ�RUGHU�WR�REWDLQ�
LQIRUPDWLRQ�RQ�YDULDQWV��
�
&RUHIHUHQFHU)UDPH$FWLYH���6SHFLILHV�ZKHWKHU��WUXH�IDOVH��WKH�FRQWH[W�IUDPH�LV�
DFWLYH�RU�QRW��%\�GHIDXOW�WKLV�SURSHUW\�LV�VHW�WR�IDOVH��
�
&RUHIHUHQFHU/HIW%RXQGDU\���'HILQHV�WKH�OHIW�PRVW�ERXQGDU\�RI� WKH�FRQWH[W�IUDPH�
�LQ�WRNHQV����
�
&RUHIHUHQFHU5LJKW%RXQGDU\� �� 'HILQHV� WKH� ULJKW�PRVW� ERXQGDU\� RI� WKH� FRQWH[W�
IUDPH��LQ�WRNHQV����
�
,I�WKH�YDOXH�RI�WKH�OHIW�PRVW�DQG�ULJKW�PRVW�ERXQGDU\�RI�WKH�FRQWH[W�IUDPH�DUH�VHW�WR�[�DQG�\�
UHVSHFWLYHO\��LW�PHDQV�WKDW�D�FDQGLGDWH�PHQWLRQ�PXVW�UHIHU�WR�DQ�HQWLW\�ZKLFK�DSSHDUV�ZLWKLQ�
WKH�ODVW�[�WRNHQV�IURP�WKH�WRNHQ�SRVLWLRQ�RI�WKH�FDQGLGDWH�RU�ZLWKLQ�WKH�QH[W�\�WRNHQV�IURP�WKH�
WRNHQ�SRVLWLRQ�RI�WKH�FDQGLGDWH��
�

([DPSOH�� $SSO\&RUHIHUHQFHU WUXH�
&RUHIHUHQFHU5HOHYDQW$WWULEXWHV 3(5621B9$5,$17�25*B$%%5(9�
&RUHIHUHQFHU)UDPH$FWLYH WUXH�

������������&RUHIHUHQFHU/HIW%RXQGDU\ ����
������������&RUHIHUHQFHU5LJKW%RXQGDU\ �����
�
�
�������5XOH�SULRULWL]DWLRQ�
�
SProUTs’  mechanism for rule prioritization can be� GHSOR\HG� LQ� RUGHU� WR� IXUWKHU� UHGXFH� WKH�
QXPEHU�RI�JHQHUDWHG�RXWSXW�VWUXFWXUHV��7KH�UXOHVHW�LV�GLYLGHG�LQWR�WZR�VHWV��RQH�ZLWK�QHXWUDO�
UXOHV� �ZKLFK� DUH� QRW� FRQVLGHUHG� LQ� WKH� SURFHVV� RI� UXOH� SULRULWL]DWLRQ�� DQG� D� VHFRQG� VHW� RI�
OLQHDUO\�RUGHUHG� UXOHV�� ,I� DQ\�RI� WKH� UXOHV� IURP� WKH� VHFRQG� VHW�PDWFK� D�JLYHQ� WH[W� IUDJPHQW��

�������������������������������������������������
�

  Currently, the value of such attributes has to be of type ‘string’  and different variants should be separated with 
‘|’  symbol (e.g., “Kowalski | Prof. Kowalski”). In the future versions of SProUT there will be more flexibility.�
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�
+RZ�WR�,QWHJUDWH�63UR87V�;7'/�*UDPPDU�,QWHUSUHWHU�LQ�2WKHU�$SSOLFDWLRQV� ���

WKHQ�RQO\� WKH�RQH�ZLWK� WKH�KLJKHVW�SULRULW\�ZLOO� EH� WULJJHUHG� IRU�JHQHUDWLQJ� D�FRUUHVSRQGLQJ�
RXWSXW�VWUXFWXUH��
�
5XOH3ULRULWL]DWLRQ� �� 6SHFLILHV� ZKHWKHU� �WUXH�IDOVH�� WKH� UXOH� SULRULWL]DWLRQ�
PHFKDQLVP�LV�DFWLYDWHG�RU�GHDFWLYDWHG��
�
5XOH3ULRULWL]DWLRQ)LOH���'HILQHV� WKH� SDWK� WR� WKH� ILOH� FRQWDLQLQJ� WKH� SULRULWL]HG�
UXOHV��
�
([DPSOH�� 5XOH3ULRULWL]DWLRQ WUXH��

5XOH3ULRULWL]DWLRQ)LOH '��635287�SULRULWL]HGBUXOHV�W[W�
�
�
�����8VLQJ�V\VWHP�YDULDEOHV�DQG�XVHU�GHILQHG�SURSHUWLHV�
�
,W�LV�DOORZHG�WR�XVH�V\VWHP�YDULDEOHV�DQG�XVHU�GHILQHG�SURSHUWLHV�IRU�GHILQLQJ�6SURXW�UHOHYDQW�
SURSHUWLHV��ZKLFK�VLPSOLI\�WKH�GHILQLWLRQ�RI�WKH�FRQILJXUDWLRQ�ILOH��,Q�RUGHU�WR�DFFHVV�WKH�YDOXH�
RI�D�V\VWHP�YDULDEOH�RU�SUHYLRXVO\�GHILQHG�SURSHUW\�;<=�WKH�IROORZLQJ�V\QWD[�KDV�WR�EH�XVHG��
�^;<=`. We illustrate the usage of such macros for defining root paths in an example. Let’ s 
VD\�� ZH� ZDQW� WR� FRQILJXUH� WKH� JD]HWWHHU�� DQG� WKH� URRW� SDWK� VKRXOG� EH� VHW� WR�
‘'��635287�JD]HWWHHUBUHVRXUFHV’ . The exampOH� LQ� VHFWLRQ� ���� VKRXOG� EH� PRGLILHG� DV�
IROORZV��
�
*D]5HVRXUFH3DWK '��635287�JD]HWWHHUBUHVRXUFHV�
�
0DLQ&ODVVHV)60 �^*D]5HVRXUFH3DWK`�*D]HWWHHU6DPSOH�IVP�
0DLQ&ODVV1DPHV �^*D]5HVRXUFH3DWK`�*D]HWWHHU6DPSOH1DPHV�W[W�
&DVH,QVHQVLWLYH IDOVH�
6HSDUDWH:RUGV WUXH�
�
$OWHUQDWLYHO\� LI� *D]5HVRXUFH3DWK� LV� GHILQHG� DV� D� V\VWHP� YDULDEOH�� WKH� ILUVW� OLQH� RI� RXU��
H[DPSOH� VKRXOG� EH� UHPRYHG�� ,03257$17�� 1RWLFH� WKDW�� LQ� �^«`� FRQVWUXFWLRQV� V\VWHP�
YDULDEOHV�RYHUULGH�XVHU�GHILQDEOH�SURSHUWLHV��
�
�����)LQDO�([DPSOH�
�
)LQDOO\��ZH�JLYH�DQ�H[DPSOH�RI�D�FRPSOHWH�FRQILJXUDWLRQ�ILOH��/HW�XV�DVVXPH�WKDW�RQH�ZDQWV�WR�
XVH� WRNHQL]HU�� H[WHQGHG� JD]HWWHHU�� VHQWHQFH� ERXQGDU\� UHFRJQL]HU� �ZLWK� WKH� WZR�HQG�RI�OLQH�
UXOH� DFWLYDWHG�� DQG� WKH� PRUSKRORJ\� FRPSRQHQW�� )XUWKHU�� ZH� DVVXPH� WKDW� DOO� LQGLVSHQVDEOH�
UHVRXUFHV�DUH�VDYHG�LQ�WKH�GLUHFWRU\�'��635287�5(6285&(6��)LQDOO\��ZH�ZRXOG�OLNH�WR�XVH�WKH�
IROORZLQJ�RSWLRQV�RI�WKH�JUDPPDU�LQWHUSUHWHU���
�
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�
+RZ�WR�,QWHJUDWH�63UR87V�;7'/�*UDPPDU�,QWHUSUHWHU�LQ�2WKHU�$SSOLFDWLRQV� ���

�� RXWSXW�RQO\�VWUXFWXUHV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��LQFOXGLQJ�WKH�VWDUW�HQG�SRVLWLRQV�RI�
WKH�PDWFKHG�WH[W�IUDJPHQWV�LQ�WKHVH�RXWSXW�VWUXFWXUHV��

�� UXOH�SULRULWL]DWLRQ��
�� XVLQJ� WKH�RXWSXW� VWUXFWXUH�PHUJLQJ�RSWLRQ�ZKLFK� UHVXOWV� LQ� JHQHUDWLQJ�RQO\� WKH�PRVW�

VSHFLILF�RXWSXW�VWUXFWXUHV��FRQVLGHU�RQO\�WKH�287�VWUXFWXUHV�ZKLOH�PHUJLQJ��
�� SHUIRUPLQJ� SDUWLDO� FRUHIHUHQFH� UHVROXWLRQ� �UHOHYDQW� DWWULEXWH� LV� 9$5,$17�� ZLWK� QR�

FRQWH[WXDO�IUDPH��WKH�VFRSH�LV�WKHQ�WKH�ZKROH�GRFXPHQW����
�
$�IROORZLQJ�FRQILJXUDWLRQ�ILOH�FRXOG�EH�XVHG��
�
��,QSXW�7H[W�6HWWLQJV�
,QSXW)LOH '��635287�VDPSOH�W[W�
&KDU6HW ,62��������
�
��'HILQH�D�URRW�GLUHFWRU\�IRU�UHVRXUFHV�
5HVRXUFHV '��635287�5(6285&(6�
�
��7\SH�+LHUDUFK\�6HWWLQJV�
7\SH+LHUDUFK\ �^5HVRXUFHV`�VDPSOH+LHUDUFK\�JUP�
�
��$FWLYH�&RPSRQHQW�6HWWLQJV�
7RNHQL]HU WUXH�
([WHQGH*D]HWWHHU WUXH�
0RUSKRORJ\ WUXH�
6HQWHQFH%RXQGDU\5HFRJQL]HU WUXH�
�
��0RUSKRORJ\�6HWWLQJV�
/H[LFRQ �^5HVRXUFHV`�VDPSOH/H[LFRQ�VO[�
�
��7RNHQL]HU�6HWWLQJV�
0DLQ7RNHQ&ODVVHV)60 �^5HVRXUFHV`�0DLQ7RNHQ&ODVVHV�IVP�
6HSDUDWRU&ODVVHV)60 �^5HVRXUFHV`�6HSDUDWRU&ODVVHV�IVP�
:6&ODVVHV)60 �^5HVRXUFHV`�:KLWH6SDFHV�IVP�
6XE&ODVVHV)60 �^5HVRXUFHV`�6SHFLILF&ODVVHV�IVP�
6FKHGXOH)LOH �^5HVRXUFHV`�6FKHGXOH�W[W�
0DLQ&ODVV1DPH/LVW �^5HVRXUFHV`�0DLQ7RNHQ&ODVVHV1DPHV�W[W�
6XE&ODVV1DPH/LVW �^5HVRXUFHV`�6SHFLILF&ODVVHV1DPHV�W[W�
8QNQRZQ7\SH RWKHU�
�
��*D]HWWHHU�6HWWLQJV�
([W*D]HWWHHU5HVRXUFH �^5HVRXUFHV`�*D]HWWHHU6DPSOH�VJ]�
([W*D]&DVH,QVHQVLWLYH IDOVH�
�
��6HQWHQFH�%RXQGDU\�5HFRJQL]HU�6HWWLQJV�
6HQWHQFH%RXQGDU\5HFRJQL]HU5HVRXUFHV �^5HVRXUFHV`�6%�VVE�
6HQWHQFH%RXQGDU\/LPLWHG5XOHV �^5HVRXUFHV`�6%BVHQVLWLYHBUXOHV�W[W��
8VH7ZR(QG2I/LQH5XOH WUXH�
�
��*UDPPDU�6HWWLQJV�
;7'/*UDPPDU �^5HVRXUFHV`�VDPSOH;7'/*UDPPDU�IVP�
�
�������*UDPPDU�,QWHUSUHWHU�6HWWLQJV������
��2XWSXW�&RQILJXUDWLRQ�
*HQHUDWH6WDUW(QG3RVLWLRQV WUXH�
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2XWSXW7\SH 287387B,17(535(7(5B5(68/76�
�
��2XWSXW�6WUXFWXUH�0HUJLQJ�
0HUJLQJ2SWLRQ 0(5*(B0267B63(&,),&�
0HUJLQJ6WUXFWXUH 0(5*(B287B6758&785(�
�
��&RUHIHUHQFH�5HVRXOWLRQ�
$SSO\&RUHIHUHQFHU WUXH�
&RUHIHUHQFHU5HOHYDQW$WWULEXWHV 9$5,$17�
�
��5XOH�3ULRULWL]DWLRQ�
5XOH3ULRULWL]DWLRQ WUXH�
5XOH3ULRULWL]DWLRQ)LOH �^5HVRXUFHV`�SULRULWL]HGBUXOHV�W[W�
�
�������*UDPPDU�,QWHUSUHWHU�6HWWLQJV������
�
���6DPSOH�&RGH�
�
,Q�WKLV�VHFWLRQ��ZH�SUHVHQW�VDPSOH�FRGH�ZKLFK�FDQ�EH�XVHG�DV�D�JXLGHOLQH�IRU�LQWHJUDWLQJ�
63UR87¶V�LQWHUSUHWHU��%HORZ�ZH�JLYH�D�VLPSOLILHG�H[DPSOH�RI�D�IXQFWLRQ�ZKLFK�WDNHV�DV�
DUJXPHQW�WKH�QDPH�RI�WKH�FRQILJXUDWLRQ�ILOH�DQG�WKH�QDPH�RI�WKH�LQSXW�ILOH��,W�DQDO\]HV�WKH�
LQSXW�ILOH��DQG�VHQGV�WKH�UHVXOW�WR�WKH�VWDQGDUG�RXWSXW��,Q�RUGHU�WR�EXLOG�DQ�LQVWDQFH�RI�WKH�
;7'/�,QWHUSUHWHU�WKH�FODVV�
GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW,QWHUSUHWHU�PXVW�EH�XVHG��1RWH�WKDW�
WKH�LQWHUSUHWHU�UHWXUQV�DQ�DUUD\�OLVW��ZKHUH�HDFK�HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�
DUUD\�OLVW�FRQWDLQLQJ�DOO�LQWHUSUHWDWLRQV�IRXQG�IRU�D�JLYHQ�WH[W�IUDJPHQW��6LQJOH�LQWHUSUHWDWLRQV�
DUH�UHSUHVHQWHG�DV�REMHFWV�RI�W\SH�GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR��
�
LPSRUW�MDYD�XWLO�
��
LPSRUW�GH�GINL�OW�VSURXW�UXQWLPH�
��
LPSRUW�GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�
��
LPSRUW�RUJ�DSDFKH�ORJ�M�
��
����
SXEOLF�YRLG�UXQ,QWHUSUHWHU�6WULQJ�&RQILJXUDWLRQ)LOH��6WULQJ�,QSXW)LOH��
�^����$Q�$UUD\/LVW�REMHFW�IRU�VWRULQJ�WKH�RXWSXW�UHWXUQHG�E\�WKH�LQWHUSUHWHU�
���$UUD\/LVW�2XWSXW� �QXOO��
��
������&UHDWH�QHZ�REMHFW�UHSUHVHQWLQJ�DQ�LQWHUSUHWHU�
���6SURXW,QWHUSUHWHU�,7� �QHZ�6SURXW,QWHUSUHWHU������
��
������,QLWLDOL]H�WKH�LQWHUSUHWHU�ZLWK�D�FRQILJXUDWLRQ�ILOH��
���ERROHDQ�VWDWXV� �,7�LQLWLDOL]H�&RQILJXUDWLRQ)LOH���
��
������6HW�WKH�SDWK�WR�DQ�LQSXW�WH[W�GLVUHJDUGLQJ�WKH�FRQILJXUDWLRQ�ILOH�
���,7�VHW1HZ,QSXW7H[W�,QSXW)LOH���
���
������5XQ�WKH�LQWHUSUHWHU�LI�FRQILJXUDWLRQ�ZDV�VXFFHVVIXOO���
���LI�VWDWXV  WUXH��2XWSXW� �,7�5XQ,QWHUSUHWHU����
���HOVH�6\VWHP�RXW�SULQWOQ��6\VWHP�FRXOG�QRW�EH�LQLWLDOL]HG�SURSHUO\��������������
���
������,WHUDWH�RYHU�D�OLVW�RI�PDWFKHV�SURGXFHG�E\�WKH�LQWHUSUHWHU�
���LI�2XWSXW� QXOO��
����^�IRU�LQW�L ��L�2XWSXW�VL]H���L�����
�������^�6\VWHP�RXW�SULQWOQ��0DWFK�QR������L���
����� ��6\VWHP�RXW�SULQWOQ�������������������������������
���� ��6\VWHP�RXW�SULQWOQ��������� �
���� �����JHW�GLVMXQFWLRQ�RI�DSSOLFDEOH�UXOHV�IRU�L�WK�PDWFK�
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���������$UUD\/LVW�Y0,� ��$UUD\/LVW�2XWSXW�JHW�L���
������������LWHUDWH�RYHU�WKH�GLVMXQFWLRQ�
����������IRU�LQW�M ��M�Y0,�VL]H���M����
�����������^�6\VWHP�RXW�SULQWOQ��5HVXOW������M���
�������������0DWFK,QIR�5HVXOW� ��0DWFK,QIR�Y0,�JHW�M����
����������������ZULWH�WKH�UXOH�QDPH�
�������������6\VWHP�RXW�SULQWOQ��5XOH�1DPH������5HVXOW�JHW5XOH1DPH�����
����������������ZULWH�SRVLWLRQDO�LQIRUPDWLRQ��
�������������6\VWHP�RXW�SULQWOQ��L&6WDUW������5HVXOW�JHW&6WDUW��������L&(QG���������
��������������5HVXOW�JHW&(QG��������L6WDUW������5HVXOW�JHW6WDUW��������L(QG������
��������������5HVXOW�JHW(QG�����
����������������ZULWH�WKH�IXOO�UXOH�7)6�
�������������6\VWHP�RXW�SULQWOQ��6WUXFWXUH������
�������������5HVXOW�JHW)V���SULQW)6����
����� ������6\VWHP�RXW�SULQWOQ��������
�����������`��������
�������`�
����`���
�`�
�
1RWH�WKDW�LW�LV�DOVR�SRVVLEOH�WR�LQLWLDOL]H�WKH�LQWHUSUHWHU�GLUHFWO\�ZLWK�D�MDYD�XWLO�3URSHUWLHV�
REMHFW��2QH�ZRXOG�QHHG�WKH�IROORZLQJ�EORFN�RI�FRGH�
��
�
LPSRUW�MDYD�XWLO�
��
����
3URSHUWLHV�,QWHUSUHWHU3URSHUWLHV� �QHZ�3URSHUWLHV����
WU\�^�)LOH,QSXW6WUHDP�),6� �QHZ�)LOH,QSXW6WUHDP�&RQILJXUDWLRQ)LOH����� �
������,QWHUSUHWHU3URSHUWLHV�ORDG�),6���
������),6�FORVH����
����`�FDWFK��,2([FHSWLRQ�H��^�6\VWHP�RXW�SULQWOQ��,2�(5525����`��
ERROHDQ�VWDWXV� �,7�LQLWLDOL]H�,QWHUSUHWHU3URSHUWLHV����
�
�
)XUWKHUPRUH��WKH�LQWHUSUHWHU�FDQ�EH�DSSOLHG�WR�D�VHW�RI�LQSXW�WH[WV��)RU�WKLV�SXUSRVH�RQH�VKRXOG�
XVH�
GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW,QWHUSUHWHU�5XQ,QWHUSUHWHU�6WUL
QJ�)LOH/LVW��PHWKRG��+HUH�LV�D�VDPSOH�FRGH��ZKLFK�FRXOG�EH�GHSOR\HG�IRU�WKLV�SXUSRVH��
��
����
6WULQJ�)LOH/LVW� �³���´�����ILOH�FRQWDLQLQJ�D�OLVW�RI�ILOHV�WR�EH�DQDO\]HG�
$UUD\/LVW�>@�0XOWLSOH2XWSXW� �QXOO���
�
LI�VWDWXV  WUXH��0XOWLSOH2XWSXW� �,7�5XQ,QWHUSUHWHU�)LOH/LVW�����
HOVH�6\VWHP�RXW�SULQWOQ��6\VWHP�FRXOG�QRW�EH�LQLWLDOL]HG�SURSHUO\���������
���
���LWHUDWH�RYHU�D�OLVW�RI�PDWFKHV�SURGXFHG�E\�LQWHUSUHWHU�
LI�0XOWLSOH2XWSXW� QXOO��
�^�IRU�LQW�N� ���N�0XOWLSOH2XWSXW�OHQJWK�N����
����^�6\VWHP�RXW�SULQWOQ��2XWSXW�IRU�ILOH�QR������N���
������6\VWHP�RXW�SULQWOQ�������
������LI�0XOWLSOH2XWSXW>N@� QXOO��
�������^�IRU�LQW�L ��L�0XOWLSOH2XWSXW>N@�VL]H����L�����
�����������^�6\VWHP�RXW�SULQWOQ��0DWFK�QR������L���
���� ������6\VWHP�RXW�SULQWOQ�������������������������������
���� ������6\VWHP�RXW�SULQWOQ��������� �
���� ���������JHW�GLVMXQFWLRQ�RI�DSSOLFDEOH�UXOHV�IRU�L�WK�PDWFK�
�������������$UUD\/LVW�Y0,� ��$UUD\/LVW�0XOWLSOH2XWSXW>N@�JHW��L���
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����������������LWHUDWH�RYHU�WKH�GLVMXQFWLRQ�
�������������IRU�LQW�M ��M�Y0,�VL]H���M����
���������������^�6\VWHP�RXW�SULQWOQ��5HVXOW������M���
�����������������0DWFK,QIR�5HVXOW� ��0DWFK,QIR�Y0,�JHW�M����
��������������������ZULWH�WKH�UXOH�QDPH�
���������� ���6\VWHP�RXW�SULQWOQ��5XOH�1DPH������5HVXOW�JHW5XOH1DPH�����
�������� ������ZULWH�SRVLWLRQDO�LQIRUPDWLRQ��
�������� ���6\VWHP�RXW�SULQWOQ��L&6WDUW������5HVXOW�JHW&6WDUW��������L&(QG������
������������������5HVXOW�JHW&(QG��������L6WDUW������5HVXOW�JHW6WDUW��������L(QG����
��������������������5HVXOW�JHW(QG�����
��������������������ZULWH�WKH�IXOO�UXOH�7)6�
�������� ����6\VWHP�RXW�SULQWOQ��6WUXFWXUH������
�����������������5HVXOW�JHW)V���SULQW)6����
����� ����������6\VWHP�RXW�SULQWOQ��������
���������������`���������
�������������`�
����������`��
������`�
���`�������
�
6RPH�DGGLWLRQDO�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�FXUUHQW�VHWWLQJV�RI�WKH�LQWHUSUHWHU�FDQ�EH�REWDLQHG�
E\� D� FDOO� WR� RQH� RI� WKH� IROORZLQJ� SXEOLF� PHWKRGV� RI� WKH� FODVV� GH�GINL�OW�VSURXW��
UXQWLPH�6SURXW,QWHUSUHWHU���
�
SXEOLF�6WULQJ�JHW,QSXW7H[W)LOH����
SXEOLF�6K8*�JHW7\SH+LHUDUFK\����
SXEOLF�6WULQJ�JHW0RUSKRORJ\/DQJXDJH����
SXEOLF�6WULQJ�JHW&KDU6HW����
SXEOLF�6WULQJ�JHW$FWLYH&RPSRQHQWV����
�
$FWXDOO\�� WKH� H[DPSOH� ZH� VWDUWHG� WKLV� VHFWLRQ� ZLWK� KDV� EHHQ� LPSOHPHQWHG� DV� WKH� FODVV�
GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW%DWFK�� ,Q� RUGHU� WR� UXQ� LW� XVH� WKH�
IROORZLQJ�V\QWD[��
�
06:LQGRZV�YHUVLRQ��
�
MDYD� ±;P[���0� ±FS� ��� GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW%DWFK� ���
>��@�
�
/LQX[�9HUVLRQ��
�
MDYD�±;P[���0�±FS����GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW%DWFK����>��@�
�
ZKHUH� ��� ����� VSHFLILHV� WKH� SDWK� WR�� �D�� WKH� GLUHFWRU\� FRQWDLQLQJ� 63UR87� -DYD� DUFKLYH�
�VSURXW�MDU� RU� VSURXW�]LS�� DQG�RU� D� SDWK� WR� WKH� URRW� GLUHFWRU\� FRQWDLQLQJ� WKH� FRPSLOHG�
6SURXW%DWFK� FODVV�� DQG� � �E�� WKH� ORJ�M�������MDU� DUFKLYH � � �XVHG� IRU� ORJJLQJ� VLQFH� YHUVLRQ�
���������7KH�VHFRQG�SDUDPHWHU���������LV�D�SDWK� WR�WKH�;7'/�LQWHUSUHWHU�FRQILJXUDWLRQ�ILOH��
�������������������������������������������������

 �)RU�LQWHUQDO�VWXII��7KH�ODWHVW�YHUVLRQV�RI�DOO�MDU�DUFKLYHV�ZKLFK�DUH�XVHG�E\�63UR87�FDQ�EH�IRXQG�LQ�').,V�
LQWHUQDO�GLUHFWRU\��SURMHFW�FO�VSURXW�WHVW�UHVRXUFH�OLE�



��
�

�
+RZ�WR�,QWHJUDWH�63UR87V�;7'/�*UDPPDU�,QWHUSUHWHU�LQ�2WKHU�$SSOLFDWLRQV� ���

DQG���������LV�DQ�RSWLRQDO�DUJXPHQW�ZLWK�WKH�QDPH�RI�WKH�LQSXW�ILOH��,I� WKH�ODVW�SDUDPHWHU�LV�
XVHG��WKHQ�WKH�GHILQLWLRQ�RI�WKH�LQSXW�ILOH�LQ�WKH�FRQILJXUDWLRQ�ILOH�ZLOO�EH�RYHUULGGHQ���
�
7KH� FODVV� GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW0DQDJDHU� JLYHV� <RX� DQ�
RSSRUWXQLW\�WR�LQVWDQWLDWH�VHYHUDO�63UR87�V\VWHPV�DW�RQFH�DQG�UXQ�WKHP�LQWHUFKDQJHDEO\�LQ�D�
PXOWL�WKUHDGLQJ�VHFXUH�ZD\�RQ�YDULRXV�LQSXW�GDWD��
�
)RU� IXUWKHU� GHWDLOV� FRQFHUQLQJ� WKH� SURYLGHG� IXQFWLRQDOLW\�� SOHDVH� VHH� WKH� -DYD� FRGH�
GRFXPHQWDWLRQ�LQ�$SSHQGL[�$��
�
���$FNQRZOHGJHPHQWV�
�
3URYLGLQJ� WKH� QHZ� IXQFWLRQDOLW\� IRU� LQWHJUDWLQJ� 63UR87V� LQWHUSUHWHU� LQ� RWKHU� DSSOLFDWLRQV�
SUHVHQWHG�LQ�WKLV�SDSHU�FRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�D�KHOS�RI�:LWROG�'UR G \ VNL�WR�
ZKRP� ,� DP� WKDQNIXO�� ,� DP� DOVR� JUDWHIXO� WR� +DQV�8OULFK� .ULHJHU� IRU� UHYLHZLQJ� WKLV�
GRFXPHQWDWLRQ�DQG�DGGLWLRQDO�KLQWV��
�
���5HIHUHQFHV�
�
>�@� :�� 'UR G \ VNL�� -�� 3LVNRUVNL�� 7RNHQL]DWLRQ� LQ� 63UR87�� 63UR87� GHYHORSHUV� $3,� –�
KWWS���VSURXW�GINL�GH�GRFXPHQWDWLRQV�DSL�
�
>�@� 8�� 6FKDHIHU�� '�� %HFN�� $QW� GRFXPHQWDWLRQ� IRU� 63UR87�� 85/��
KWWS���VSURXW�GINL�GH�GRFXPHQWDWLRQV�DQW�
�
>�@� -�� 3LVNRUVNL�� /H[LFRQ� /RRN�XS� FRPSRQHQW� LQ� 63UR87�� 63UR87� GHYHORSHUV� $3,� –�
KWWS���VSURXW�GINL�GH�GRFXPHQWDWLRQV�DSL�
�
>�@� -�� 3LVNRUVNL�� ([WHQGHG� *D]HWWHHU� LQ� 63UR87�� 63UR87� GHYHORSHUV� $3,� –�
KWWS���VSURXW�GINL�GH�GRFXPHQWDWLRQV�DSL�
�
>�@� -�� 3LVNRUVNL�� 6HQWHQFH� %RXQGDU\� 5HFRJQLWLRQ� LQ� 63UR87�� 63UR87� GHYHORSHUV� $3,� –�
KWWS���VSURXW�GINL�GH�GRFXPHQWDWLRQV�DSL�
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$33(1',;�$�����-$9$�'2&80(17$7,21�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�6SURXW,QWHUSUHWHU�
�
GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU��
&ODVV�6SURXW,QWHUSUHWHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW,QWHUSUHWHU� �
�
SXEOLF�FODVV�6SURXW,QWHUSUHWHU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
�
7KLV�FODVV�DOORZV�\RX�WR�UXQ�DQG�WHVW�WKH�63UR87�,QWHUSUHWHU�DV�D�VWDQG�DORQH�
DSSOLFDWLRQ��7KH�UHVRXUFHV�PXVW�EH�FUHDWHG�DV�GHVFULEHG�LQ�WKH�63UR87�
GRFXPHQWDWLRQ��,Q�SDUWLFXODU��XVH�WKH�*8,�YHUVLRQ�RI�63UR87�WR�JHQHUDWH�WKH�
QHFHVVDU\�JUDPPDU�ILOHV��7KHUH�DUH�WZR�ZD\V�RI�LQLWLDOL]LQJ�DQ�REMHFW�RI�WKLV�FODVV��E\�
FRQILJXULQJ�D�FRQILJXUDWLRQ�VFULSW��RU�E\�FUHDWLQJ�D�FRUUHVRQGLQJ�
3URSHUWLHV
�REMHFW��
$OO�IHDWXUHV�DQG�IXQFWLRQDOLWLHV�RI�WKH�JUDPPDU�LQWHUSUHWHU�DQG�DOO�SURFHVVLQJ�
UHVRXUFHV�DYDLODEOH�LQ�WKH��������YHUVLRQ�RI�WKH�63UR87�*8,�DUH�DOVR�DYDLODEOH�YLD�
XVLQJ�WKLV�FODVV���
� �
�
�
&RQVWUXFWRU�6XPPDU\�
6SURXW,QWHUSUHWHU����
����������6LPSOH�FRQVWUXFWRU�� �
6SURXW,QWHUSUHWHU�MDYD�ODQJ�6WULQJ�)LOH1DPH���
����������&RQVWUXFWRU�ZKLFK�WDNHV�WKH�QDPH�RI�WKH�FRQILJXUDWLRQ�ILOH�DV�DUJXPHQW� �

���
0HWKRG�6XPPDU\�

VWDWLF�ERROHDQ� FRQILJXUH/RJJHU�MDYD�ODQJ�6WULQJ�/RJJHU3URSHUW\)LOH���
����������&RQILJXUH�WKH�ORJJHU�DFFRUGLQJ�WR�WKH�/RJJHU�SURSHUW\�
ILOH��

�MDYD�ODQJ�6WULQJ�JHW$FWLYH&RPSRQHQWV����
����������5HWXUQV�D�OLVW�RI�DFWLYH�SURFHVVLQJ�FRPSRQHQWV�

�MDYD�ODQJ�6WULQJ�JHW&KDU6HW����
����������5HWXUQV�FKDUDFWHU�VHW�EHLQJ�XVHG�
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�([WHQGHG*D]HWWHHU�JHW([WHQGHG*D]HWWHHU����
����������5HWXUQV�WKH�FXUUHQW�H[WHQGHG�JD]HWWHHU�REMHFW�

�*D]HWWHHU�JHW*D]HWWHHU����
����������5HWXUQV�WKH�FXUUHQW�JD]HWWHHU�REMHFW�

�MDYD�ODQJ�6WULQJ�JHW,'����
����������*HWV�WKH�,'�RI�WKH�6SURXW�,QWHUSUHWHU�

�MDYD�XWLO�$UUD\/LVW�JHW,QSXW$UUD\����
����������7KLV�PHWKRG�UHWXUQV�WKH�LQSXW�DUUD\�REMHFW���IRU�VWRULQJ�
DGGLWLRQDO�LQSXW�GDWD��

�MDYD�ODQJ�6WULQJ�JHW,QSXW7H[W����
����������7KLV�PHWKRG�UHWXUQV�WKH�SRLQWHU�WR�WKH�FXUUHQW�LQSXW�WH[W�
�
�

�MDYD�ODQJ�6WULQJ�JHW,QSXW7H[W)LOH����
����������7KLV�PHWKRG�UHWXUQV�WKH�ILOH�QDPH�RI�WKH�FXUUHQW�LQSXW�
WH[W�

�0RUSKRORJ\�JHW0RUSKRORJ\����
����������5HWXUQV�WKH�FXUUHQW�PRUSKRORJ\�REMHFW�

�MDYD�ODQJ�6WULQJ�JHW0RUSKRORJ\/DQJXDJH����
����������5HWXUQV�WKH�FXUUHQW�PRUSKRORJ\�ODQJXDJH�

�6HQWHQFH%RXQGDU\5HFRJQL]HU�JHW6\VWHP6HQWHQFH%RXQGDU\5HFRJQL]HU����
����������5HWXUQV�WKH�FXUUHQW�VHQWHQFH�ERXLQGDU\�REMHFW�

�7RNHQL]HU�JHW7RNHQL]HU����
����������5HWXUQV�WKH�FXUUHQW�WRNHQL]HU�REMHFW�

�6K8*�JHW7\SH+LHUDUFK\����
����������5HWXUQV�WKH�FXUUHQW�W\SH�KLHUDUFK\�XVHG�E\�WKH�
LQWHUSUHWHU��

�MDYD�ODQJ�6WULQJ�JHW;7'/*UDPPDU����
����������5HWXUQV�WKH�QDPH�RI�WKH�FXUUHQW�LQSXW�JUDPPDU�

�ERROHDQ� LQLWLDOL]H�MDYD�XWLO�3URSHUWLHV�&)*���
����������,QLWLDOL]HV�D�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�

3URSHUWLHV
�REMHFW�SDVVHG�DV�DUJXPHQW��

�ERROHDQ� LQLWLDOL]H�MDYD�XWLO�3URSHUWLHV�&)*��
6K8*�FXUUHQW7\SH+LHUDUFK\��
MDYD�ODQJ�6WULQJ�/RJJHU&RQILJXUDWLRQ)LOH���
����������,QLWLDOL]HV�D�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�

3URSHUWLHV
�REMHFW�SDVVHG�DV�DUJXPHQW��DQG�HYHQWXDOO\�DQ�LQSXW�
W\SH�KLHUDUFK\�ZKLFK�RYHUULGHV�WKH�FRUUHVSRQGLQJ�

7\SH+LHUDUFK\
�VHWWLQJ�LQ�WKH�
3URSHUWLHV
�REMHFW��DQG�
DGGLWLRQDOO\�D�SDWK�WR�WKH�ORJJHU�FRQILJXUDWLRQ�ILOH�ZKLFK�
RYHUULGHV�DOVR�WKH�FRUUHVSRQGLQJ�VHWWLQJ�

/RJJHU3URSHUW\&RQILJXUDWLRQ
�LQ�
3URSHUWLHV
�REMHFW��
�
�
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�ERROHDQ� LQLWLDOL]H�MDYD�ODQJ�6WULQJ�)LOH1DPH���
����������,QLWLDOL]HV�DQ�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�
FRQILJXUDWLRQ�VFULSW�SDVVHG�DV�DUJXPHQW�

�ERROHDQ� LQLWLDOL]H�MDYD�ODQJ�6WULQJ�)LOH1DPH��
6K8*�FXUUHQW7\SH+LHUDUFK\��
MDYD�ODQJ�6WULQJ�/RJJHU&RQILJXUDWLRQ)LOH���
����������,QLWLDOL]HV�DQ�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�
FRQILJXUDWLRQ�VFULSW�SDVVHG�DV�DUJXPHQW��DQG�HYHQWXDOO\�DQ�
LQSXW�W\SH�KLHUDUFK\�ZKLFK�RYHUULGHV�WKH�FRUUHVSRQGLQJ�

7\SH+LHUDUFK\
�VHWWLQJ�LQ�WKH�FRQILJXUDWLRQ�VFULSW��DQG�
DGGLWLRQDOO\�D�SDWK�WR�WKH�ORJJHU�FRQILJXUDWLRQ�ILOH�ZKLFK�
RYHUULGHV�DOVR�WKH�FRUUHVSRQGLQJ�VHWWLQJ�

/RJJHU3URSHUW\&RQILJXUDWLRQ
�LQ�WKH�6SURXW�LQWHUSUHWHU�
FRQILJXUDWLRQ�ILOH��
�
�

�MDYD�XWLO�$UUD\/LVW�5XQ,QWHUSUHWHU����
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�WKH�LQWHUSUHWHU�WR�WKH�
FXUUHQW�LQSXW�GDWD��

�-DYD�XWLO�$UUD\/LVW>@�5XQ,QWHUSUHWHU�MDYD�ODQJ�6WULQJ�,QSXW)LOH/LVW���
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�WKH�LQWHUSUHWHU�WR�D�VHW�
RI�LQSXW�WH[WV��

�MDYD�XWLO�$UUD\/LVW�5XQ,QWHUSUHWHU)RU/DUJH'DWD����
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�WKH�LQWHUSUHWHU�WR�WKH�
FXUUHQW�LQSXW�GDWD��

VWDWLF�YRLG� VHW%DVLF/RJJHU����
����������$FWLYDWHV�WKH�GHIDXOW�EDVLF�ORJJHU��VWDQGDUG�RXWSXW���

�YRLG� VHW&KDU6HW�MDYD�ODQJ�6WULQJ�&KDU6HW���
����������6HW�FKDUDFWHU�VHW�

�YRLG� VHW,'�MDYD�ODQJ�6WULQJ�QDPH���
����������6HWV�WKH�,'�RI�WKH�6SURXW�,QWHUSUHWHU�

�YRLG� VHW1HZ,QSXW$UUD\�MDYD�XWLO�$UUD\/LVW�,$���
����������7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�GDWD�IURP�DQ�LQSXW�
DUUD\��

�YRLG� VHW1HZ,QSXW6RXUFH�RUJ�[PO�VD[�,QSXW6RXUFH�6RXUFH;0/���
����������7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�GDWD�IURP�DQ�
,QSXW6RXUFH�REMHFW�

�ERROHDQ� VHW1HZ,QSXW7H[W�MDYD�ODQJ�6WULQJ�)LOH1DPH���
����������7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�WH[W�YLD�ORDGLQJ�DQ�
LQSXW�ILOH��

�YRLG� VHW1HZ,QSXW7H[WIURP6WULQJ�MDYD�ODQJ�6WULQJ�,QSXW���
����������7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�WH[W�IURP�D�VWULQJ��

�ERROHDQ� VHW1HZ;0/,QSXW7H[W�MDYD�ODQJ�6WULQJ�)LOH1DPH���
����������7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�WH[W�YLD�ORDGLQJ�DQ�[PO�
LQSXW�ILOH��
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�YRLG� VHW1HZ;0/,QSXW7H[WIURP6WULQJ�MDYD�ODQJ�6WULQJ�,QSXW���
����������7KLV�PHWKRG�VHOHFWV�D�QHZ�[PO�LQSXW�WH[W�IURP�D�VWULQJ��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
FORQH��HTXDOV��ILQDOL]H��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��
ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
6SURXW,QWHUSUHWHU�
SXEOLF�6SURXW,QWHUSUHWHU���

6LPSOH�FRQVWUXFWRU���
�

6SURXW,QWHUSUHWHU�
SXEOLF�6SURXW,QWHUSUHWHU�MDYD�ODQJ�6WULQJ�)LOH1DPH��

&RQVWUXFWRU�ZKLFK�WDNHV�WKH�QDPH�RI�WKH�FRQILJXUDWLRQ�ILOH�DV�DUJXPHQW��
3DUDPHWHUV���

)LOH1DPH���WKH�QDPH�RI�WKH�FRQILJXUDWLRQ�ILOH�
�

0HWKRG�'HWDLO�
VHW,'�
SXEOLF�YRLG�VHW,'�MDYD�ODQJ�6WULQJ�QDPH��

6HWV�WKH�,'�RI�WKH�6SURXW�,QWHUSUHWHU��
3DUDPHWHUV���
QDPH���,'�RI�WKH�6SURXW�LQVWDQFH�1RWH��LI�WKH�LQSXW�DUJXPHQW�LV�QXOO��WKH�,'�ZLOO�QRW�EH�
FKDQJHG�

�

JHW,'�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW,'���

*HWV�WKH�,'�RI�WKH�6SURXW�,QWHUSUHWHU��
5HWXUQV���
WKH�,'�RI�WKH�6SURXW�LQVWDQFH�

�

VHW1HZ,QSXW7H[W�
SXEOLF�ERROHDQ�VHW1HZ,QSXW7H[W�MDYD�ODQJ�6WULQJ�)LOH1DPH��
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7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�WH[W�YLD�ORDGLQJ�DQ�LQSXW�ILOH���
3DUDPHWHUV���
)LOH1DPH���WKH�QDPH�RI�WKH�QHZ�LQSXW�ILOH��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��L�H���WKH�VSHFLILHG�ILOH�H[LVWV��RU�IDOVH�RWKHUZLVH��
1RWH�WKDW�LI�WKLV�RSHUDWLRQ�LV�QRW�VXFFHVVIXOO��WKHQ�D�SRLQWHU�WR�D�FXUUHQW�LQSXW�WH[W�LV�
SUHVHUYHG�����

�

VHW1HZ;0/,QSXW7H[W�
SXEOLF�ERROHDQ�VHW1HZ;0/,QSXW7H[W�MDYD�ODQJ�6WULQJ�)LOH1DPH��

7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�WH[W�YLD�ORDGLQJ�DQ�[PO�LQSXW�ILOH���
3DUDPHWHUV���
)LOH1DPH���WKH�QDPH�RI�WKH�QHZ�[PO�LQSXW�ILOH��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��L�H���WKH�VSHFLILHG�ILOH�H[LVWV��RU�IDOVH�RWKHUZLVH��
1RWH�WKDW�LI�WKLV�RSHUDWLRQ�LV�QRW�VXFFHVVIXOO��WKHQ�D�SRLQWHU�WR�D�FXUUHQW�LQSXW�WH[W�LV�
SUHVHUYHG�����

�

VHW1HZ,QSXW7H[WIURP6WULQJ�
SXEOLF�YRLG�VHW1HZ,QSXW7H[WIURP6WULQJ�MDYD�ODQJ�6WULQJ�,QSXW��

7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�WH[W�IURP�D�VWULQJ���
3DUDPHWHUV���
,QSXW���WKH�VWULQJ�REMHFW�FRQWDLQLQJ�WKH�QHZ�LQSXW�WH[W�

�

VHW1HZ;0/,QSXW7H[WIURP6WULQJ�
SXEOLF�YRLG�VHW1HZ;0/,QSXW7H[WIURP6WULQJ�MDYD�ODQJ�6WULQJ�,QSXW��

7KLV�PHWKRG�VHOHFWV�D�QHZ�[PO�LQSXW�WH[W�IURP�D�VWULQJ���
3DUDPHWHUV���
,QSXW���WKH�VWULQJ�REMHFW�FRQWDLQLQJ�WKH�QHZ�[PO�LQSXW�WH[W�

�

VHW1HZ,QSXW$UUD\�
SXEOLF�YRLG�VHW1HZ,QSXW$UUD\�MDYD�XWLO�$UUD\/LVW�,$��

7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�GDWD�IURP�DQ�LQSXW�DUUD\���
3DUDPHWHUV���
,$���DQ�$UUD\/LVW�REMHFW�FRQWDLQLQJ�WKH�LQSXW�GDWD�

�

�
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VHW1HZ,QSXW6RXUFH�
SXEOLF�YRLG�VHW1HZ,QSXW6RXUFH�RUJ�[PO�VD[�,QSXW6RXUFH�6RXUFH;0/��

7KLV�PHWKRG�VHOHFWV�D�QHZ�LQSXW�GDWD�IURP�DQ�,QSXW6RXUFH�REMHFW��
3DUDPHWHUV���
6RXUFH;0/���REMHFW�FRQWDLQLQJ�WKH�LQSXW�GDWD�

�

JHW,QSXW7H[W)LOH�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW,QSXW7H[W)LOH���

7KLV�PHWKRG�UHWXUQV�WKH�ILOH�QDPH�RI�WKH�FXUUHQW�LQSXW�WH[W��
�

JHW,QSXW$UUD\�
SXEOLF�MDYD�XWLO�$UUD\/LVW�JHW,QSXW$UUD\���

7KLV�PHWKRG�UHWXUQV�WKH�LQSXW�DUUD\�REMHFW���IRU�VWRULQJ�DGGLWLRQDO�LQSXW�GDWD���
�

JHW,QSXW7H[W�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW,QSXW7H[W���

7KLV�PHWKRG�UHWXUQV�WKH�SRLQWHU�WR�WKH�FXUUHQW�LQSXW�WH[W��
�

JHW7\SH+LHUDUFK\�
SXEOLF�6K8*�JHW7\SH+LHUDUFK\���

5HWXUQV�WKH�FXUUHQW�W\SH�KLHUDUFK\�XVHG�E\�WKH�LQWHUSUHWHU���
�

JHW0RUSKRORJ\/DQJXDJH�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW0RUSKRORJ\/DQJXDJH���

5HWXUQV�WKH�FXUUHQW�PRUSKRORJ\�ODQJXDJH��
�

JHW0RUSKRORJ\�
SXEOLF�0RUSKRORJ\�JHW0RUSKRORJ\���

5HWXUQV�WKH�FXUUHQW�PRUSKRORJ\�REMHFW��
�

JHW6\VWHP6HQWHQFH%RXQGDU\5HFRJQL]HU�
SXEOLF�6HQWHQFH%RXQGDU\5HFRJQL]HU�JHW6\VWHP6HQWHQFH%RXQGDU\5HFRJQL]HU���
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5HWXUQV�WKH�FXUUHQW�VHQWHQFH�ERXLQGDU\�REMHFW��
�

JHW7RNHQL]HU�
SXEOLF�7RNHQL]HU�JHW7RNHQL]HU���

5HWXUQV�WKH�FXUUHQW�WRNHQL]HU�REMHFW��
�

JHW&KDU6HW�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW&KDU6HW���

5HWXUQV�FKDUDFWHU�VHW�EHLQJ�XVHG��
�

VHW&KDU6HW�
SXEOLF�YRLG�VHW&KDU6HW�MDYD�ODQJ�6WULQJ�&KDU6HW��

6HW�FKDUDFWHU�VHW��
3DUDPHWHUV���
&KDU6HW���FKDUDFWHU�VHW�

�

JHW;7'/*UDPPDU�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW;7'/*UDPPDU���

5HWXUQV�WKH�QDPH�RI�WKH�FXUUHQW�LQSXW�JUDPPDU��
�

JHW*D]HWWHHU�
SXEOLF�*D]HWWHHU�JHW*D]HWWHHU���

5HWXUQV�WKH�FXUUHQW�JD]HWWHHU�REMHFW��
�

JHW([WHQGHG*D]HWWHHU�
SXEOLF�([WHQGHG*D]HWWHHU�JHW([WHQGHG*D]HWWHHU���

5HWXUQV�WKH�FXUUHQW�H[WHQGHG�JD]HWWHHU�REMHFW��
�

JHW$FWLYH&RPSRQHQWV�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW$FWLYH&RPSRQHQWV���

5HWXUQV�D�OLVW�RI�DFWLYH�SURFHVVLQJ�FRPSRQHQWV��
�
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LQLWLDOL]H�
SXEOLF�ERROHDQ�LQLWLDOL]H�MDYD�ODQJ�6WULQJ�)LOH1DPH��

,QLWLDOL]HV�DQ�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�FRQILJXUDWLRQ�VFULSW�SDVVHG�DV�
DUJXPHQW��
3DUDPHWHUV���
)LOH1DPH���WKH�QDPH�RI�WKH�FRQILJXUDWLRQ�ILOH��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��RU�IDOVH�RWKHUZLVH��

�

LQLWLDOL]H�
SXEOLF�ERROHDQ�LQLWLDOL]H�MDYD�ODQJ�6WULQJ�)LOH1DPH��
��������������������������6K8*�FXUUHQW7\SH+LHUDUFK\��
��������������������������MDYD�ODQJ�6WULQJ�/RJJHU&RQILJXUDWLRQ)LOH��

,QLWLDOL]HV�DQ�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�FRQILJXUDWLRQ�VFULSW�SDVVHG�DV�
DUJXPHQW��DQG�HYHQWXDOO\�DQ�LQSXW�W\SH�KLHUDUFK\�ZKLFK�RYHUULGHV�WKH�FRUUHVSRQGLQJ�

7\SH+LHUDUFK\
�VHWWLQJ�LQ�WKH�FRQILJXUDWLRQ�VFULSW��DQG�DGGLWLRQDOO\�D�SDWK�WR�WKH�
ORJJHU�FRQILJXUDWLRQ�ILOH�ZKLFK�RYHUULGHV�DOVR�WKH�FRUUHVSRQGLQJ�VHWWLQJ�

/RJJHU3URSHUW\&RQILJXUDWLRQ
�LQ�WKH�6SURXW�LQWHUSUHWHU�FRQILJXUDWLRQ�ILOH��,Q�RUGHU�QRW�
WR�RYHUULGH�WKH�
7\SH+LHUDUFK\
�RU�
/RJJHU3URSHUW\&RQILJXUDWLRQ
�VHWWLQJV�LQ�WKH�
FRQILJXUDWLRQ�VFULSW�SOHDVH�VHW�WKH�ODVW�WZR�DUJXPHQWV�WR�QXOO���
3DUDPHWHUV���
)LOH1DPH���WKH�QDPH�RI�WKH�FRQILJXUDWLRQ�ILOH��
FXUUHQW7\SH+LHUDUFK\���6+X*�REMHFW�UHSUHVHQWLQJ�WKH�LQSXW�W\SH�KLHUDUFK\��
/RJJHU&RQILJXUDWLRQ)LOH���WKH�SDWK�WR�WKH�ORJJHU�FRQILJXUDWLRQ�ILOH��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��RU�IDOVH�RWKHUZLVH��

�

FRQILJXUH/RJJHU�
SXEOLF�VWDWLF�ERROHDQ�FRQILJXUH/RJJHU�MDYD�ODQJ�6WULQJ�/RJJHU3URSHUW\)LOH��

&RQILJXUH�WKH�ORJJHU�DFFRUGLQJ�WR�WKH�/RJJHU�SURSHUW\�ILOH��3OHDVH�QRWH��WKDW�LQ�FDVH�
WKH�ORJJHU�KDV�DOUHDG\�EHHQ�FRQILJXUHG�WKH�DSSOLFDWLRQ�RI�WKLV�PHWKRG�KDV�QR�HIIHFW���
3DUDPHWHUV���
/RJJHU3URSHUW\)LOH���WKH�SURSHUW\�ILOH�XVHG�IRU�FRQILJXULQJ�WKH�ORJJHU��
5HWXUQV���
WUXH�LI�WKH�FRQILJXUDWLRQ�ZDV�VXFFHVVIXOO��RU�IDOVH�RWKHUZLVH��

�

VHW%DVLF/RJJHU�
SXEOLF�VWDWLF�YRLG�VHW%DVLF/RJJHU���

$FWLYDWHV�WKH�GHIDXOW�EDVLF�ORJJHU��VWDQGDUG�RXWSXW����
�
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LQLWLDOL]H�
SXEOLF�ERROHDQ�LQLWLDOL]H�MDYD�XWLO�3URSHUWLHV�&)*��

,QLWLDOL]HV�D�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�
3URSHUWLHV
�REMHFW�SDVVHG�DV�
DUJXPHQW���
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��RU�IDOVH�RWKHUZLVH��

�

�
�
LQLWLDOL]H�
SXEOLF�ERROHDQ�LQLWLDOL]H�MDYD�XWLO�3URSHUWLHV�&)*��
��������������������������6K8*�FXUUHQW7\SH+LHUDUFK\��
��������������������������MDYD�ODQJ�6WULQJ�/RJJHU&RQILJXUDWLRQ)LOH��

,QLWLDOL]HV�D�
6SURXW,QWHUSUHWHU
�REMHFW�DFFRUGLQJ�WR�D�
3URSHUWLHV
�REMHFW�SDVVHG�DV�
DUJXPHQW��DQG�HYHQWXDOO\�DQ�LQSXW�W\SH�KLHUDUFK\�ZKLFK�RYHUULGHV�WKH�FRUUHVSRQGLQJ�

7\SH+LHUDUFK\
�VHWWLQJ�LQ�WKH�
3URSHUWLHV
�REMHFW��DQG�DGGLWLRQDOO\�D�SDWK�WR�WKH�ORJJHU�
FRQILJXUDWLRQ�ILOH�ZKLFK�RYHUULGHV�DOVR�WKH�FRUUHVSRQGLQJ�VHWWLQJ�

/RJJHU3URSHUW\&RQILJXUDWLRQ
�LQ�
3URSHUWLHV
�REMHFW��,Q�RUGHU�QRW�WR�RYHUULGH�WKH�

7\SH+LHUDUFK\
�RU�
/RJJHU3URSHUW\&RQILJXUDWLRQ
�VHWWLQJV�LQ�WKH�FRQILJXUDWLRQ�VFULSW�
SOHDVH�VHW�WKH�ODVW�WZR�DUJXPHQWV�WR�QXOO���
3DUDPHWHUV���
&)*���3URSHUWLHV�REMHFW�UHSUHVHQWLQJ�WKH�FRQILJXUDWLRQ��
FXUUHQW7\SH+LHUDUFK\���6+X*�REMHFW�UHSUHVHQWLQJ�WKH�LQSXW�W\SH�KLHUDUFK\��
/RJJHU&RQILJXUDWLRQ)LOH���WKH�SDWK�WR�WKH�ORJJHU�FRQILJXUDWLRQ�ILOH��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��RU�IDOVH�RWKHUZLVH��

�

5XQ,QWHUSUHWHU)RU/DUJH'DWD�
SXEOLF�MDYD�XWLO�$UUD\/LVW�5XQ,QWHUSUHWHU)RU/DUJH'DWD���

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�WKH�LQWHUSUHWHU�WR�WKH�FXUUHQW�LQSXW�GDWD��,W�UHWXUQV�DQ�
REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�UHSUHVHQWV�
WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
5HWXUQV���
DQ�$UUD\/LVW�REMHFW�LQFOXGLQJ�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��1RWH�WKDW�HDFK�
HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�DUUD\�OLVW�FRQWDLQLQJ�RI�0DWFK,QIR�REMHFWV�
�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�

�
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5XQ,QWHUSUHWHU�
SXEOLF�MDYD�XWLO�$UUD\/LVW�5XQ,QWHUSUHWHU���

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�WKH�LQWHUSUHWHU�WR�WKH�FXUUHQW�LQSXW�GDWD��,W�UHWXUQV�DQ�
REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�UHSUHVHQWV�
WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
5HWXUQV���
DQ�$UUD\/LVW�REMHFW�LQFOXGLQJ�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��1RWH�WKDW�HDFK�
HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�DUUD\�OLVW�FRQWDLQLQJ�RI�0DWFK,QIR�REMHFWV�
�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�

�

5XQ,QWHUSUHWHU�
SXEOLF�MDYD�XWLO�$UUD\/LVW>@�5XQ,QWHUSUHWHU�MDYD�ODQJ�6WULQJ�,QSXW)LOH/LVW��

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�WKH�LQWHUSUHWHU�WR�D�VHW�RI�LQSXW�WH[WV��,W�UHWXUQV�DQ�
DUUD\�RI�REMHFWV�UHSUHVHQWLQJ�WKH�PDWFKHV�IRU�HDFK�RI�WKH�LQSXW�WH[WV��HDFK�VXFK�REMHFW�
FRQWDLQV�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�D�VLQJOH�GLVMXQFWLRQ�UHSUHVHQWV�WKH�UXOHV�
ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ����
3DUDPHWHUV���
,QSXW)LOH/LVW���D�ILOH�FRQWDLQLQJ�WKH�SDWKHV�WR�WKH�ILOHV�ZLWK�LQSXW�WH[WV��
5HWXUQV���
DQ�DUUD\�RI�$UUD\/LVW�REMHFWV�ZKLFK�UHSUHVHQW�WKH�UHVXOWV�UHWXUQHG�IRU�WKH�FRQVHFXWLYH�
LQSXW�WH[WV��$UUD\/LVW>L@��!�UHVXOWV�IRU�GRFXPHQW�L���1RWH�WKDW�WKH�HOHPHQWV�RI�HDFK�
VLQJOH�$UUD\/LVW�REMHFW�DUH�DJDLQ�$UUD\/LVW�REMHFWV�ZKLFK�UHSUHVHQW�WKH�LQWHUSUHWDWLRQV�
�0DWFK,QIR�REMHFWV��IRU�FRQVHFXWLYH�WH[W�VSDQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�

�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�6SURXW0DQDJHU�

�

GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU��
&ODVV�6SURXW0DQDJHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW0DQDJHU� �
�
SXEOLF�FODVV�6SURXW0DQDJHU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
�
7KLV�FODVV�LPSOHPHQWV�D�63UR87�PDQDJHU�ZKLFK�DOORZV�WR�PDQDJH�VHYHUDO�63UR87�
LQVWDQFHV�DQG�DSSO\�WKHP�RQ�GHPDQG�WR�GLIIHUHQW�LQSXW�GDWD��)RU�LQLWLDOL]DWLRQ�
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SXUSRVHV�D�OLVW�RI�63UR87�FRQILJXUDWLRQ�ILOHV�LV�UHTXLUHG��3OHDVH�QRWH�WKDW�WKLV�FODVV�LV�
D�VLQJOHWRQ��DQG�WKH�LQLWLDOL]DWLRQ�SURFHVV�LV�SHUIRUPHG�DXWRPDWLFDOO\�DQG�RQO\�RQFH��
)RU�LQLWLDOL]DWLRQ�GR�WKH�IROORZLQJ��'HILQH�D�V\VWHP�YDULDEOH�FDOOHG�635287B0$1$*(5�
ZKLFK�VSHFLILHV�WKH�SDWK�WR�WKH�FRQILJXUDWLRQ�ILOH�RI�WKH�6SURXW�PDQDJHU��7KLV�ILOH�
VKRXOG�LQFOXGH�D�OLVW�RI�SDWKV�WR�63UR87�FRQILJXUDWLRQ�ILOHV��HDFK�OLQH�FRQWDLQV�D�VLQJOH�
SDWK���$GGLWLRQDOO\��DQRWKHU�V\VWHP�YDULDEOH�635287B&21),*85$7,21B5227�FDQ�
EH�GHILQHG�ZKLFK�SRLQWV�WR�WKH�URRW�GLUHFWRU\�ZKHUH�63UR87�FRQILJXUDWLRQ�ILOHV�DUH�
ORFDWHG��,I�WKH�ODWWHU�YDULDEOH�LV�QRW�GHILQHG��WKH�SDWKV�LQ�WKH�FRQILJXUDWLRQ�ILOH�RI�WKH�
63UR87�PDQDJHU�PXVW�EH�DEVROXWH��([DPSOH��&RQILJXUDWLRQ�ILOH�IRU�WKH�PDQDJHU�LV�
ORFDWHG�LQ�'��6SURXW�60�FIJ��,W�LQFOXGHV�VHYHUDO�SDWKV�WR�63UR87�FRQILJXUDWLRQ�ILOHV��
ZKHUHDV�WKH�URRW�GLUHFWRU\�IRU�WKHVH�ILOHV�LV�ORFDWHG�DW�'��6SURXW�&RQILJXUDWLRQV��7KH�
V\VWHP�YDULDEOHV�VKRXOG�EH�GHILQHG�DV�EHORZ�635287B0$1$*(5 '��6SURXW�60�FIJ�
635287B&21),*85$7,21B5227 '��6SURXW�&RQILJXUDWLRQV��
�

�
�
�
�
0HWKRG�6XPPDU\�

VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW$UUD\�MDYD�XWLO�$UUD\/LVW�LQSXW��
LQW�VSURXW,'���
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�
LQVWDQFH�WR�WKH�LQSXW�GDWD��

VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW6RXUFH�RUJ�[PO�VD[�,QSXW6RXUFH�LQSXW��
LQW�VSURXW,'���
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�
LQVWDQFH�WR�WKH�LQSXW�GDWD��

VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW7H[W�MDYD�ODQJ�6WULQJ�LQSXW��
LQW�VSURXW,'���
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�
LQVWDQFH�WR�WKH�LQSXW�GDWD��

VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW7H[W)URP6WULQJ�MDYD�ODQJ�6WULQJ�LQSXW��
LQW�VSURXW,'���
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�
LQVWDQFH�WR�WKH�LQSXW�GDWD��

VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R;0/,QSXW)URP6WULQJ�MDYD�ODQJ�6WULQJ�LQSXW��
LQW�VSURXW,'���
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�
LQVWDQFH�WR�WKH�LQSXW�GDWD��

VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R;0/,QSXW7H[W�MDYD�ODQJ�6WULQJ�LQSXW��
LQW�VSURXW,'���
����������7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�
LQVWDQFH�WR�WKH�LQSXW�GDWD��

VWDWLF�MDYD�ODQJ�6WULQJ%XIIHU� FRQYHUW7R;0/�)HDWXUH6WUXFWXUH�)���
����������&RQYHUWV�)HDWXUH�VWUXFWXUHV�WR�;0/��V\QFKURQL]HG�
YHUVLRQ��
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�LQW�JHW1XP6SURXW,QVWDQFHV����
����������5HWUXQV�WKH�QXPEHU�RI�63UR87�LQVWDQFHV�LQ�WKH�
63UR87�PDQDJHU��

�6SURXW,QWHUSUHWHU�JHW6SURXW,QWHUSUHWHU�LQW�L���
����������5HWXUQV�L�WK�63UR87�LQVWDQFH�

�MDYD�ODQJ�6WULQJ�JHW6SURXW,QWHUSUHWHU&RQILJXUDWLRQ)LOH�LQW�L���
����������5HWXUQV�WKH�SDWK�WR�WKH�FRQILJXUDWLRQ�ILOH�RI�WKH�L�WK�
63UR87�LQVWDQFH�

VWDWLF�6SURXW0DQDJHU�JHW6SURXW0DQDJHU����
����������5HWXUQV�WKH�RQO\�RQH�6SURXW0DQDJHU�REMHFW�

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
FORQH��HTXDOV��ILQDOL]H��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��
ZDLW��ZDLW�
���
0HWKRG�'HWDLO�
JHW1XP6SURXW,QVWDQFHV�
SXEOLF�LQW�JHW1XP6SURXW,QVWDQFHV���

5HWUXQV�WKH�QXPEHU�RI�63UR87�LQVWDQFHV�LQ�WKH�63UR87�PDQDJHU���
�

JHW6SURXW,QWHUSUHWHU�
SXEOLF�6SURXW,QWHUSUHWHU�JHW6SURXW,QWHUSUHWHU�LQW�L��

5HWXUQV�L�WK�63UR87�LQVWDQFH��
3DUDPHWHUV���
L���LQGH[�RI�WKH�63UR87�LQVWDQFH��
5HWXUQV���
L�WK�LQVWDQFH�RI�63UR87�LQVWDQFH��#VHH�
GH�GINL�OW�VSURXW�UXQWLPH�LQWHUSUHWHU�6SURXW,QWHUSUHWHU��RU�QXOO�LI�WKH�LQGH[�LV�LQYDOLG��

�

JHW6SURXW,QWHUSUHWHU&RQILJXUDWLRQ)LOH�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW6SURXW,QWHUSUHWHU&RQILJXUDWLRQ)LOH�LQW�L��

5HWXUQV�WKH�SDWK�WR�WKH�FRQILJXUDWLRQ�ILOH�RI�WKH�L�WK�63UR87�LQVWDQFH��
3DUDPHWHUV���
L���LQGH[�RI�WKH�63UR87�LQVWDQFH��
5HWXUQV���
SDWK�WR�WKH�FRQILJXUDWLRQ�ILOH�RI�WKH�L�WK�63UR87�LQVWDQFH�RU�QXOO�LI�WKH�LQGH[�LV�LQYDOLG��

�

�
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JHW6SURXW0DQDJHU�
SXEOLF�VWDWLF�6SURXW0DQDJHU�JHW6SURXW0DQDJHU���

5HWXUQV�WKH�RQO\�RQH�6SURXW0DQDJHU�REMHFW��
�

FRQYHUW7R;0/�
SXEOLF�VWDWLF�MDYD�ODQJ�6WULQJ%XIIHU�FRQYHUW7R;0/�)HDWXUH6WUXFWXUH�)��

&RQYHUWV�)HDWXUH�VWUXFWXUHV�WR�;0/��V\QFKURQL]HG�YHUVLRQ���
3DUDPHWHUV���
)���LQSXW�IHDWXUH�VWUXFWXUH��
5HWXUQV���
6WULQJ%XIIHU�UHSUHVHQWDWLRQ�RI�;0/�YHUVLRQ�RI�WKH�LQSXW�VWUXFWXUH�RU�QXOO�LI�WKH�LQSXW�
IHDWXUH�VWUXFWXUH�SRLQWV�WR�QXOO�

�

$SSO\6SURXW7R,QSXW$UUD\�
SXEOLF�VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW$UUD\�MDYD�XWLO�$UUD\/LVW�LQSXW��
����������������������������������������������������������LQW�VSURXW,'��

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�LQVWDQFH�WR�WKH�LQSXW�GDWD��,W�UHWXUQV�
DQ�REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�
UHSUHVHQWV�WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
3DUDPHWHUV���
LQSXW���DQ�LQSXW�$UUD\/LVW�FRQWDLQLQJ�WKH�LQSXW�GDWD��OLVW�RI�IHDWXUH�VWUXFWXUHV���
VSURXW,'���LQGH[�RI�WKH�63UR87�LQVWDQFH�WR�EH�DSSOLHG��
5HWXUQV���
DQ�$UUD\/LVW�REMHFW�LQFOXGLQJ�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��1RWH�WKDW�HDFK�
HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�DUUD\�OLVW�FRQWDLQLQJ�RI�0DWFK,QIR�REMHFWV�
�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�

�

$SSO\6SURXW7R,QSXW6RXUFH�
SXEOLF�VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW6RXUFH�RUJ�[PO�VD[�,QSXW6RXUFH�LQSXW��
�����������������������������������������������������������LQW�VSURXW,'��

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�LQVWDQFH�WR�WKH�LQSXW�GDWD��,W�UHWXUQV�
DQ�REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�
UHSUHVHQWV�WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
3DUDPHWHUV���
LQSXW���DQ�,QSXW6RXUFH�REMHFW�FRQWDLQLQJ�WKH�LQSXW�GDWD��#VHH�
RUJ�[PO�VD[�,QSXW6RXUFH���
VSURXW,'���LQGH[�RI�WKH�63UR87�LQVWDQFH�WR�EH�DSSOLHG��
5HWXUQV���
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DQ�$UUD\/LVW�REMHFW�LQFOXGLQJ�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��1RWH�WKDW�HDFK�
HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�DUUD\�OLVW�FRQWDLQLQJ�RI�0DWFK,QIR�REMHFWV�
�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�

�

$SSO\6SURXW7R,QSXW7H[W�
SXEOLF�VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW7H[W�MDYD�ODQJ�6WULQJ�LQSXW��
���������������������������������������������������������LQW�VSURXW,'��

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�LQVWDQFH�WR�WKH�LQSXW�GDWD��,W�UHWXUQV�
DQ�REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�
UHSUHVHQWV�WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
3DUDPHWHUV���
LQSXW���D�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�LQSXW�WH[W��
VSURXW,'���LQGH[�RI�WKH�63UR87�LQVWDQFH�WR�EH�DSSOLHG��
5HWXUQV���
DQ�$UUD\/LVW�REMHFW�LQFOXGLQJ�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��1RWH�WKDW�HDFK�
HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�DUUD\�OLVW�FRQWDLQLQJ�RI�0DWFK,QIR�REMHFWV�
�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�

�

$SSO\6SURXW7R,QSXW7H[W)URP6WULQJ�
SXEOLF�VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R,QSXW7H[W)URP6WULQJ�MDYD�ODQJ�6WULQJ�LQSXW��
�������������������������������������������������������������������LQW�VSURXW,'��

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�LQVWDQFH�WR�WKH�LQSXW�GDWD��,W�UHWXUQV�
DQ�REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�
UHSUHVHQWV�WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
3DUDPHWHUV���
LQSXW���D�VWULQJ�FRQWDLQLQJ�WKH�LQSXW�WH[W��
VSURXW,'���LQGH[�RI�WKH�63UR87�LQVWDQFH�WR�EH�DSSOLHG��
5HWXUQV���
DQ�$UUD\/LVW�REMHFW�LQFOXGLQJ�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��1RWH�WKDW�HDFK�
HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�DUUD\�OLVW�FRQWDLQLQJ�RI�0DWFK,QIR�REMHFWV�
�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�
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$SSO\6SURXW7R;0/,QSXW7H[W�
SXEOLF�VWDWLF�MDYD�XWLO�$UUD\/LVW�$SSO\6SURXW7R;0/,QSXW7H[W�MDYD�ODQJ�6WULQJ�LQSXW��
������������������������������������������������������������LQW�VSURXW,'��

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�LQVWDQFH�WR�WKH�LQSXW�GDWD��,W�UHWXUQV�
DQ�REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�
UHSUHVHQWV�WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
3DUDPHWHUV���
LQSXW���D�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�LQSXW�GDWD�LQ�;0/�IRUPDW��
VSURXW,'���LQGH[�RI�WKH�63UR87�LQVWDQFH�WR�EH�DSSOLHG��
5HWXUQV���
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�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�
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$SSO\6SURXW7R;0/,QSXW)URP6WULQJ�
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������������������������������������������������������������������LQW�VSURXW,'��

7KLV�PHWKRG�DOORZV�IRU�DSSO\LQJ�D�JLYHQ�63UR87�LQVWDQFH�WR�WKH�LQSXW�GDWD��,W�UHWXUQV�
DQ�REMHFW�FRQWDLQLQJ�D�OLVW�RI�GLVMXQFWLRQV�RI�7)6��ZKHUH�HDFK�VXFK�GLVMXQFWLRQ�
UHSUHVHQWV�WKH�UXOHV�ZKLFK�ZHUH�DSSOLFDEOH�DW�D�JLYHQ�SRVLWLRQ���
3DUDPHWHUV���
LQSXW���D�VWULQJ�FRQWDLQLQJ�WKH�LQSXW�GDWD�LQ�;0/�IRUPDW��
VSURXW,'���LQGH[�RI�WKH�63UR87�LQVWDQFH�WR�EH�DSSOLHG��
5HWXUQV���
DQ�$UUD\/LVW�REMHFW�LQFOXGLQJ�WKH�UHVXOWV�JHQHUDWHG�E\�WKH�LQWHUSUHWHU��1RWH�WKDW�HDFK�
HOHPHQW�RI�WKH�UHVXOWLQJ�DUUD\�OLVW�LV�DJDLQ�DQ�DUUD\�OLVW�FRQWDLQLQJ�RI�0DWFK,QIR�REMHFWV�
�UHSUHVHQWLQJ�VLQJOH�LQWHUSUHWDWLRQV���
6HH�$OVR���
GH�GINL�OW�VSURXW�UXQWLPH�0DWFK,QIR�
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