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7KH� ,QWHUQHW� DQG� WKH� :RUOG� :LGH� :HE� KDV� PDGH� HQRUPRXV� DPRXQWV� RI� LQIRUPDWLRQ
LQVWDQWO\�DFFHVVLEOH�WR�PLOOLRQV�RI�XVHUV��7KH�VKHHU�ZHDOWK�RI�UHVRXUFHV�PDNHV�ILQGLQJ�LQIRUPDWLRQ
GLIILFXOW�� 0RVW� RI� WKH� GDWD� SURYLGHG� ODFNV� PHWDGDWD�� VXFK� DV� FODVVLILFDWLRQ� DQG� VWUXFWXUDO
LQIRUPDWLRQ��7KLV� UHSRUW� VKRZV� KRZ�5')� �5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN�� FDQ� EH� XVHG� WR
JLYH�PHWDGDWD� GHVFULSWLRQV� WR� UHVRXUFHV� �GRFXPHQWV�� LPDJHV�� VRXQGV�� SURGXFWV�� RQ� WKH�:RUOG
:LGH�:HE��:H�GHVFULEH� WKH�EDVLFV�RI�PHWDGDWD��5')�DQG�5')�6FKHPD� DQG�GHYHORS� DQ�5')
GDWD�PRGHO�IRU�D�VLPSOH�SURGXFW��:H�WKHQ�VKRZ�KRZ�5')�PHWDGDWD�FDQ�EH� LPSOHPHQWHG�RQ�D
ZHE� VHUYHU�� ,Q� WKLV� SURMHFW�ZH� XVH� WKH�0XOWLPHGLD� %URNHU� SODWIRUP� IRU� WKH� LPSOHPHQWDWLRQ�� EXW
5')�FDQ�EH� LPSOHPHQWHG�RQ� DQ\�ZHE�VHUYHU�ZLWK� VFULSWLQJ� FDSDELOLWLHV��7KH� UHSRUW� LQFOXGHV� D
GLVFXVVLRQ�RI�IXWXUH�5')�FOLHQWV�DQG�5')�VHUYHUV��$V�DQ�H[DPSOH�RI�DQ�5')�FOLHQW�ZH�LQWURGXFH
D�-DYD�FOLHQW�FDSDEOH�RI�EURZVLQJ�DQG�HGLWLQJ�5')�GRFXPHQWV�ZLWK�D�JUDSKLFDO�XVHU�LQWHUIDFH�
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6HDUFKLQJ� IRU� LQIRUPDWLRQ�RQ�WKH�:RUOG�:LGH�:HE�RIWHQ�SURYHV� WLPH�FRQVXPLQJ�DQG� WHGLRXV�
)LQGLQJ� WKH� LQIRUPDWLRQ� \RX�ZDQW� LV� GLIILFXOW� WR� DXWRPDWH�� 6HDUFK� HQJLQHV� LQGLFHV� LQIRUPDWLRQ
EDVHG�RQ�RFFXUUHQFHV�RI�ZRUG�LQ�EXON�WH[W�GRFXPHQWV��7KLV�FDQ�EH� LOOXVWUDWHG�E\� WKH�IROORZLQJ
H[DPSOH�

([DPSOH��<RX�ZDQW�WR�ILQG�LQIRUPDWLRQ�RQ�GRFXPHQWV�ZULWWHQ�E\�:LOOLDP�6KDNHVSHDUH�DQG
W\SH�´:LOOLDP�6KDNHVSHDUHµ�LQWR�D�VHDUFK�HQJLQH�VXFK�DV�/\FRV��,QIRVHHN�RU�$OWDYLVWD��7KH
VHDUFK� HQJLQH� UHWXUQV� D� ODUJH� QXPEHU� RI� UHIHUHQFHV� WR� GRFXPHQWV� FRQWDLQLQJ� WKH�ZRUGV
´:LOOLDP� 6KDNHVSHDUHµ�� $OWD� 9LVWD� UHSRUWV� PRUH� WKDQ� ��� ���� PDWFKHV� WR� D� TXHU\� RQ
´:LOOLDP�6KDNHVSHDUHµ��0RVW�RI�WKH�PDWFKHV�DUH� LUUHOHYDQW�WR�RXU�VHDUFK�DV�WKH\�UHIHU�WR
GRFXPHQWV� DERXW� 6KDNHVSHDUH� UDWKHU� WKDQ� E\� 6KDNHVSHDUH�� 7KH� VHDUFK� HQJLQH� PD\� HYHQ
UHWXUQ�D�PDWFK�RQ�WKLV�GRFXPHQW�

&OHDUO\�ZH�QHHG�VRPH�EHWWHU�ZD\�WR�GHVFULEH�RXU�LQIRUPDWLRQ�VR�WKDW�VHDUFK�HQJLQHV�FDQ�JLYH
UHVXOWV� ZLWK� PXFK� EHWWHU� SUHFLVLRQ�� 7KH� LQIRUPDWLRQ� GHVFULELQJ� LQIRUPDWLRQ� LV� UHIHUUHG� WR� DV
PHWDGDWD�

7KH�0XOWLPHGLD�%URNHU�GHYHORSHG�DW�6,7,�� LV�D�VRIWZDUH�DUFKLWHFWXUH�WKDW�ZRXOG�EHQHILW�IURP
0HWDGDWD�DQG�LV�XVHG�DV�D�FDVH�VWXG\� LQ�WKLV�UHSRUW��0XOWLPHGLD�%URNHU� LV�DQ�(8�IXQGHG�UHVHDUFK
SURMHFW� WKDW� DLPV� WR� LQWHJUDWH� D�QXPEHU�RI�PXOWLPHGLD� WHFKQLTXHV� LQWR�DQ� LQIUDVWUXFWXUH��ZKLFK
ZLOO� VXSSRUW� SXEOLVKHUV� ZLWK� QHZ� PHDQV� RI� SURGXFLQJ�� VWUXFWXULQJ�� GLVVHPLQDWLQJ� DQG� VHOOLQJ
FRQWHQW� DQG� LQIRUPDWLRQ�SURGXFWV� >00%52.@��7KH� V\VWHP�SURYLGHV�SURGXFWV� DQG�VHUYLFHV� WR
HQG� XVHUV� RQ� WKH� ,QWHUQHW� E\� FRPELQLQJ� FRPSRQHQWV� VWRUHG� LQ� D� GDWDEDVH� LQ� UHDO�WLPH�� 7KH
VHUYLFHV� DQG� SURGXFWV� FDQ� EH� DGDSWHG� WR� LQGLYLGXDO� XVHUV� EDVHG� RQ� WKHLU� XVHU� SURILOHV� DQG
LQGLYLGXDO�SUHIHUHQFHV��7KH�SURILOHV�DUH�EXLOW�XS�IURP�WKH�KLVWRU\�RI�DFWLRQV�UHTXHVWHG�E\�WKH�XVHU�
7KH�SUHIHUHQFHV�DUH�VSHFLILF�UHTXLUHPHQWV�SURYLGHG�E\�WKH�XVHU�

:H�KDYH�QRZ� UHDOL]HG� WKH�QHHG�RI�PHWDGDWD� DQG� LQWURGXFHG� D�SDUWLFXODU�SLHFH�RI� VRIWZDUH
WKDW�ZRXOG�EHQHILW�IURP�D�PHWDGDWD�LPSOHPHQWDWLRQ��:H�KDYHQ·W�\HW�GLVFXVVHG�ZKDW�PHWDGDWD�LV�
7KH�0DFTXDULH�'LFWLRQDU\�GHILQHV�WKH�SUHIL[�0HWD�DV�PHDQLQJ��DPRQJ����WRJHWKHU�ZLWK����DIWHU�
RU��EHKLQG���7KLV�VXJJHVWV�WKDW�PHWDGDWD�LV�GDWD�WKDW�FRPHV�WRJHWKHU�ZLWK�RWKHU�GDWD�WR�GHVFULEH
WKDW�GDWD·V�XVH�RU�LQWHUSUHWDWLRQ��7KH�PHWDGDWD�LV�D�´IHOORZ�WUDYHOHU�µ�RI�RXU�GDWD�

0HWDGDWD� LV� RIWHQ�GHVFULEHG� DV� ´GDWD� DERXW�GDWDµ��$�JRRG� H[DPSOH� RI�PHWDGDWD� LV� WKH� FDUG
V\VWHP�XVHG�LQ�SXEOLF�OLEUDULHV��7KH�FDUGV�FRQWDLQ�GHVFULSWLRQV�DERXW�WKH�ERRNV�LQ�WKH�OLEUDU\��,Q�WKLV
FDVH�WKH�ERRNV�DUH�RXU�GDWD�DQG�WKH�FDUGV�DUH�´GDWD�DERXW�RXU�GDWDµ�

7KH� GHVFULSWLRQV� RQ� HYHU\� FDUG� IROORZ� D� FHUWDLQ� VFKHPD�� 7KH� VFKHPD� WHOOV� XV� ZKDW� W\SH� RI
LQIRUPDWLRQ�ZH�FDQ�H[SHFW�WR�ILQG�RQ�HDFK�FDUG��L�H��WKH�VFKHPD�SURYLGHV�WKH�FULWHULD�ZLWK�ZKLFK
WKH� ERRNV� LQ� RXU� OLEUDU\� DUH� GHVFULEHG�� $� JRRG� VFKHPD� IRU� OLEUDULHV� VKRXOG� SUREDEO\� FRQWDLQ
HOHPHQWV�OLNH�7LWOH��&UHDWRU�DQG�3XEOLVKHU�

7KH�FDUGV�DUH�PHWDGDWD�WR�WKH�ERRNV�DQG�WKH�VFKHPD�LV�PHWDGDWD�WR�WKH�FDUGV��7KLV�VXJJHVWV
WKDW� WKH� GLVWLQFWLRQ� EHWZHHQ� GDWD� DQG� PHWDGDWD� LV� QRW� DOZD\V� FOHDU�� UDWKHU� LW� GHSHQGV� RQ� WKH

�����������������������������������������������������
��6,7,�²�7KH�6ZHGLVK�,QVWLWXWH�IRU�,QIRUPDWLRQ�7HFKQRORJ\��KWWS���ZZZ�VLWL�VH

��6SXWQLN�LQ�5XVVLDQ�
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DSSOLFDWLRQ��:KDW� LV� FRQVLGHUHG� WR� EH�PHWDGDWD� LQ� RQH� DSSOLFDWLRQ�PD\� EH� FRQVLGHUHG� GDWD� LQ
DQRWKHU�

2QH�SUREOHP�WRGD\�LV�WKH�JUHDW�YDULHW\�RI�VWDQGDUGV�DQG�FODVVLILFDWLRQV�IRU�GHVFULELQJ�UHVRXUFHV�
5HVRXUFHV�FDQ�EH�GRFXPHQWV�� LPDJHV��VRXQGV��EDVLFDOO\�DQ\�NLQG�RI�GDWD��7KHUH�KDV�EHHQ�VRPH
ZRUN�IRU�SURYLGLQJ�VLPSOH�PHWDGDWD�HPEHGGHG�LQ�+70/��GRFXPHQWV��EXW�XQWLO�QRZ�WKHUH�KDYH
EHHQ� QR� UHFRPPHQGDWLRQV� IRU� KRZ� JHQHUDO� UHVRXUFHV� VKRXOG� EH� GHVFULEHG� RQ� WKH� ZHE�� 7KH
SUREOHP�LV�RIWHQ�WKDW�SURGXFWV�RU�GRFXPHQWV�DUH�GHVFULEHG�LQ�H[LVWLQJ�GDWDEDVHV��HYHU\�GDWDEDVH
ZLWK�LWV�RZQ�FODVVLILFDWLRQV�DQG�UHSUHVHQWDWLRQ��7KLV�LV�ILQH�IRU�FORVHG�V\VWHPV�WKDW�DUH�XVHG�LQ�D
VLQJOH�FRPSDQ\�RU�RUJDQL]DWLRQ��+RZHYHU��ZLWK�WKH�ULVH�RI�WKH�ZHE�WKH�QHHG�IRU�H[SRUWLQJ�GDWD
DQG�PHWDGDWD�KDV�HPHUJHG�

����� 2%-(&7,9(6�$1'�5(48,5(0(176

7KH�GDWD�LQ�H[LVWLQJ�GDWDEDVHV�VKRXOG�EH�PDSSHG�DQG�SDFNDJHG�LQ�D�JHQHUDO�ZD\�VR�WKDW�RWKHU
V\VWHPV� FDQ� XWLOL]H� LW�� 6SHFLILFDOO\�� WKH�0XOWLPHGLD� %URNHU� QHHGV� WR� SDFNDJH� LWV� SURGXFWV� ZLWK
GHVFULSWLRQV� WKDW� FDQ� EH� LQWHUSUHWHG� E\� RWKHU� V\VWHPV�� 6RPH� VRUW� RI� PHWDGDWD� GHVFULSWLRQ
IUDPHZRUN�LV�QHHGHG�

7KH�PHWDGDWD�IRU�WKH�0XOWLPHGLD�EURNHU�VKRXOG�HQDEOH�

5HVRXUFH�'LVFRYHU\��7KH�SURGXFWV�SURYLGHG�E\�WKH�0XOWLPHGLD�%URNHU�VKRXOG�EH�GHVFULEHG�DQG
FODVVLILHG�VR�WKH\�FDQ�EH�LQGH[HG�E\�ZHE�VHDUFK�LQGH[HV��IRU�H[DPSOH�RWKHU�EURNHUV��

5HVRXUFH� $XWKRULQJ�� 8VHUV� VKRXOG� EH� DEOH� WR� EURZVH� DQG� VHDUFK� SURYLGHG� SURGXFWV�� 7KH
GHVFULSWLRQV�VKRXOG�HQDEOH�WKH�XVHU�WR�FRPSRVH�SURGXFWV�WKDW�DUH�WDLORU�PDGH�IRU�KLV�KHU�QHHGV�

5HVRXUFH� ([FKDQJH�� ,W� VKRXOG� EH� SRVVLEOH� WR� H[FKDQJH� LQIRUPDWLRQ� DQG� GDWD� EHWZHHQ
KHWHURJHQHRXV�V\VWHPV��WKDW�LV�V\VWHPV�WKDW�KDYH�WKHLU�RZQ�LQWHUQDO�UHSUHVHQWDWLRQ�RI�WKH�GDWD�

:H�ZDQW�WR�GHVFULEH�WKH�SURGXFWV�DQG�VHUYLFHV�VR�RXWVLGH�PHWDGDWD�FRQVXPHUV�FDQ�GLVFRYHU
WKH�SURGXFWV�DQG�UHODWLRQVKLSV�EHWZHHQ�SURGXFWV��:H�DOVR�ZDQW�WR�EH�DEOH�WR�GHVFULEH�DQG�H[SRUW
SURGXFWV�DQG�VHUYLFHV�WR�RWKHU�0XOWLPHGLD�%URNHU�V\VWHPV�RU�VLPLODU�V\VWHPV�IURP�RWKHU�YHQGRUV�

7KH�PHWDGDWD� IUDPHZRUN� VKRXOG� EH� EDVHG� RQ� ZHE� VWDQGDUGV� WR� HQDEOH� LQWHURSHUDELOLW\�ZLWK
RWKHU�ZHE�V\VWHPV��VXFK�DV�VHDUFK� LQGH[HV�DQG�ZHE�EURZVHUV��6ROXWLRQV�QRW�GHSHQGHQW�RQ�DQ\
SDUWLFXODU�VRIWZDUH�YHQGRU�VKRXOG�EH�SUHIHUUHG��&ODVVLILFDWLRQV�WKDW�DUH�ZLGHO\�XQGHUVWRRG�VKRXOG
EH�XVHG�

$QRWKHU�REMHFWLYH�LV�WR�LPSOHPHQW�D�FOLHQW�WKDW�FDQ�UHDG��SDUVH�DQG�EURZVH�5')�GHVFULSWLRQV
SURYLGHG�E\�WKH�0XOWLPHGLD�%URNHU�DV�ZHOO�DV�RWKHU�5')�GDWD�VRXUFHV�

����� 5')

;0/��KDV�HPHUJHG�DV�WKH�XQLYHUVDO�GDWD�IRUPDW�IRU�WKH�ZHE��;0/�FDQ�EH�XVHG�WR�VWRUH�DQG
WUDQVSRUW�DQ\�NLQG�RI�LQIRUPDWLRQ��LQFOXGLQJ�PHWDGDWD��;0/�LV�D�JUDPPDU�IRU�FUHDWLQJ�PDUN�XS
ODQJXDJHV��FDOOHG�;0/�DSSOLFDWLRQV��2QH�VXFK�;0/�DSSOLFDWLRQ� LV�5')��5HVRXUFH�'HVFULSWLRQ
)UDPHZRUN�

�����������������������������������������������������
��+\SHUWH[W�0DUNXS�/DQJXDJH

��;0/�²�7KH�([WHQVLEOH�0DUNXS�/DQJXDJH



�

5')�LV�D�GDWD�PRGHO�IRU�GHVFULELQJ�UHVRXUFHV��$�UHVRXUFH�LQ�WKLV�FDVH�LV�DQ\WKLQJ�\RX�FDQ�UHIHU
WR�ZLWK�D�85,���([DPSOHV�RI�UHVRXUFHV�DUH�GRFXPHQWV��LPDJHV�DQG�VRXQGV��$�UHVRXUFH�FRXOG�DOVR
EH� D�PRUH� DEVWUDFW� WKLQJ�� VXFK� DV� D� VHUYLFH� RU� D� SURFHVV�� EXW� LW� PXVW� WKHQ� EH� UHSUHVHQWHG� E\
VRPHWKLQJ�WKDW�FDQ�EH�UHIHUUHG�WR�E\�D�85,��H�J��D�GRFXPHQW�GHVFULELQJ�WKH�UHVRXUFH�

5')� JLYHV� XV� LV� D� GDWD� PRGHO� IRU� GHVFULELQJ� RXU� UHVRXUFHV� DQG� D� VWDQGDUGL]HG� ZD\� RI
H[SUHVVLQJ�WKDW�PRGHO�LQ�;0/�

7KH�:RUOG�:LGH�:HE�&RQVRUWLXP� �:�&��KDV�ZRUNLQJ� JURXSV� WKDW�GHDO�ZLWK�PHWDGDWD�RQ� WKH
ZHE��7KH�UHVXOWV�RI�WKHLU�HIIRUWV�DUH� WKH�´5')�0RGHO�DQG�6\QWD[µ� >5')@�DQG�´5')�6FKHPDµ
>5')6&+@� VSHFLILFDWLRQV��5')� LV� WKH�ZHE�PHWDGDWD� IUDPHZRUN� WKDW�ZLOO� EH� UHFRPPHQGHG� E\
:�&�

����� $3352$&+

7KH�DSSURDFK�RI� WKLV�SURMHFW� LV� WR�XVH� WKH�5')�VSHFLILFDWLRQ� WR�GHVFULEH� WKH�SURGXFWV� DQG
VHUYLFHV�SURYLGHG�E\� WKH�0XOWLPHGLD�%URNHU� V\VWHP�XVLQJ� WKH�'XEOLQ�&RUH�FODVVLILFDWLRQ�VFKHPH
�VHFWLRQ�������$V�D�FDVH�VWXG\�HGXFDWLRQDO�SURGXFWV�RI�D�ILFWLWLRXV�FRPSDQ\�´(GXFDWLRQDO�3URGXFWV
,QF�µ�DUH�GHVFULEHG�ZLWK�5')��7KH�SURGXFWV�GHVFULEHG�LQ�WKLV�FDVH�ZHUH�ERRNV�FRQWDLQLQJ�PDWK
H[HUFLVHV�� 7KLV� JLYHV� XV� WZR� OHYHOV� RI� JUDQXODULW\�� ZKLFK� LV� LQWHUHVWLQJ� IRU� WKH� 5')
LPSOHPHQWDWLRQ�

:KHUH� 'XEOLQ� &RUH� LV� QRW� VXIILFLHQW� WR� IXOO\� GHVFULEH� D� SURGXFW�� ZH� XVH� D� FODVVLILFDWLRQ
VFKHPH��ZKLFK�ZH�FUHDWH�RXUVHOYHV�LQ�WKLV�SURMHFW��:H�DOVR�ORRN�DW�WKH�,06�SURMHFW��VHFWLRQ�����
ZKLFK� FRQWDLQV�� DPRQJ� RWKHU� WKLQJV�� D� PHWDGDWD� FODVVLILFDWLRQ� VFKHPH� IRU� OHDUQLQJ� REMHFWV�
+RZHYHU��ZH�GHFLGH�QRW�XVH�LW�IRU�WKH�UHDVRQV�VWDWHG�LQ�VHFWLRQ�����

7KH�5')�GHVFULSWLRQ�JHQHUDWLRQ� LV� YHU\�ZHOO� LQWHJUDWHG�ZLWK� WKH�RWKHU� FRPSRQHQWV�RI� WKH
0XOWLPHGLD�%URNHU�V\VWHP��7KH�GHVFULSWLRQV�DUH�PDGH�ERWK�RQ�D�SURGXFW�OHYHO�DQG�DW�D�ILQHU�JUDLQ
RI�UHVROXWLRQ�

7KH� 5')� FOLHQW�� D� VDPSOH� 5')� FRQVXPHU� WKDW� LV� DEOH� WR� EURZVH� DQG� QDYLJDWH� DQ\� 5')
GRFXPHQW�� LV� LPSOHPHQWHG� LQ� -DYD�� XVLQJ�;0/� DQG�5')�SDUVHUV� IURP� ,%0��:H� FRPH� WR� WKH
FRQFOXVLRQ�WKDW�D�KLHUDUFKLFDO�JUDSKLFDO� UHSUHVHQWDWLRQ� LV�VXIILFLHQW� IRU�GLVSOD\LQJ� WKH�5')�GDWD
PRGHO�

����� 25*$1,=$7,21�2)�7+,6�5(3257

7R� IXOO\� DSSUHFLDWH� WKLV� UHSRUW�� WKH� UHDGHU� VKRXOG� KDYH� VRPH� EDVLF� NQRZOHGJH� DERXW� WKH
,QWHUQHW�� 6RPH� NQRZOHGJH� DERXW� +70/� DQG� ;0/� KHOSV�� 7KH� UHDGHU� GRHVQ·W� KDYH� WR� NQRZ
DQ\WKLQJ�DERXW�PHWDGDWD�SULRU�WR�UHDGLQJ�WKLV�UHSRUW��)LUVW�VRPH�EDFNJURXQG�LV�JLYHQ�DQG�UHODWHG
WHFKQRORJLHV� DUH� SUHVHQWHG�� 5')� LV� LQWURGXFHG� DQG� D� JHQHUDO� GLVFXVVLRQ� RQ� LQWHURSHUDELOLW\� LV
JLYHQ��7KH�'XEOLQ�&RUH� FODVVLILFDWLRQ� VFKHPH� LV� LQWURGXFHG�� ,06� LV� GLVFXVVHG� DQG� UHMHFWHG�� ,Q
FKDSWHUV���DQG���ZH�PRGHO�RXU�FDVH�VWXG\�PDWK�H[HUFLVH�VWHS�E\�VWHS��5HDGHUV�PDLQO\�LQWHUHVWHG
LQ�WKH�5')�GDWD�PRGHO�PD\�VWDUW�IURP�WKHUH��7KH�FKDSWHUV�DUH�ERWK�DQ�LQWURGXFWLRQ�WR�WKH�5')
0RGHO�DQG�6\QWD[�VSHFLILFDWLRQ�DQG�WR�5')�6FKHPD��DV�ZHOO�DV�D�JXLGH�WR�PRGHOLQJ�D�SURGXFW�LQ
5')��([DPSOHV�RI�5')�DSSOLFDWLRQV�DUH�JLYHQ��,Q�FKDSWHU����ZH�VKRZ�D�FRPSOHWH�5')�LQVWDQFH
DQG�VFKHPD�IRU�RXU�PDWK�H[HUFLVH�FDVH�VWXG\��7KH�UHVW�RI�WKH�FKDSWHU�GHVFULEHV�KRZ�5')�FDQ�EH
LPSOHPHQWHG�ERWK�RQ�WKH�FOLHQW�VLGH�DQG�WKH�VHUYHU�VLGH��6SHFLILFDOO\�5')�LV�LPSOHPHQWHG�RQ�WKH
0XOWLPHGLD� %URNHU� VHUYHU� DQG� RQ� D� -DYD� FOLHQW�� FDOOHG�5GI&OLHQW�� 7KHVH� VHFWLRQV� DVVXPH� VRPH
NQRZOHGJH�DERXW�ZHE�VHUYHUV�DQG�-DYD��7KH\�DUH� LQWHQGHG�IRU�UHDGHUV�ZKR�ZDQW� WR� LPSOHPHQW
5')�RQ�WKHLU�RZQ��,Q�FKDSWHU���VRPH�LGHDV�DERXW�WKH�IXWXUH�RI�5')�DSSOLFDWLRQV�DUH�SUHVHQWHG�
,QGH[�VHUYHUV��5')�EURZVHUV�DQG�6RIWZDUH�DJHQWV�DUH�GLVFXVVHG�
�����������������������������������������������������
��85,�²�8QLYHUVDO�5HVRXUFH�,GHQWLILHU��6HH�VHFWLRQ�����



�

�� � %$&.*5281'

7KH� KLVWRU\� RI�PHWDGDWD� DW� WKH�:RUOG�:LGH�:HE� &RQVRUWLXP� VWDUWHG� LQ� ����� ZLWK� 3,&6
>3,&6@� �3ODWIRUP� IRU� ,QWHUQHW� &RQWHQW� 6HOHFWLRQ��� 3,&6� LV� D� PHFKDQLVP� IRU� FRPPXQLFDWLQJ
UDWLQJV�RI�ZHE�SDJHV�IURP�D�VHUYHU�WR�FOLHQWV��IRU�H[DPSOH��ZKHWKHU�D�SDUWLFXODU�SDJH�FRQWDLQV�D
SHHU�UHYLHZHG� UHVHDUFK� DUWLFOH�� RU� ZDV� DXWKRUHG� E\� DQ� DFFUHGLWHG� UHVHDUFKHU�� RU� FRQWDLQV� VH[�
QXGLW\��YLROHQFH��IRXO�ODQJXDJH��HWF�>5'),1752@��7KH�WDUJHW�JURXS�IRU�3,&6�ZDV�LQLWLDOO\�XVHUV
VXFK� DV� SDUHQWV� ZRUULHG� DERXW� WKHLU� FKLOGUHQ·V� ZHE� XVDJH�� 8VLQJ� 3,&6� WKH\� FRXOG� VHW� WKHLU
EURZVHUV�WR�ILOWHU�RXW�DQ\�ZHE�SDJHV�QRW�PDWFKLQJ�WKHLU�FULWHULD�

3,&6�LV�D�UHVWULFWHG�PHWDGDWD�IUDPHZRUN�WKDW�DOORZV�RQO\�FHUWDLQ�WKLQJV�WR�EH�H[SUHVVHG��,W�LV
WRR�OLPLWHG�IRU�WKH�PHWDGDWD�UHTXLUHG�E\�WKH�REMHFWLYHV�RI�RXU�SURMHFW��5')�RQ�WKH�RWKHU�KDQG�LV
D�JHQHUDO�PHWDGDWD�IUDPHZRUN�DQG�D�JHQHUDO�NQRZOHGJH�UHSUHVHQWDWLRQ�PHFKDQLVP�IRU�WKH�ZHE�
>5'),1752@

5')�GHILQHV�D�IUDPHZRUN�IRU�GHVFULELQJ�UHVRXUFHV�ZLWK�PHWDGDWD��$V�PHQWLRQHG�HDUOLHU��WKH
GLVWLQFWLRQ�EHWZHHQ�GDWD�DQG�PHWDGDWD� LV�QRW�DQ�DEVROXWH�RQH��:KDW� LV� FRQVLGHUHG�PHWDGDWD�E\
RQH�DSSOLFDWLRQ�ZRXOG�EH�GDWD�WR�DQRWKHU��7KH�5')�PRGHO�LV�QRW�UHVWULFWHG�WR�VWRULQJ�PHWDGDWD��LW
FDQ�EH�XVHG�WR�VWRUH�DQ\�GDWD��2QH�H[DPSOH�LV�WKH�0R]LOOD�ZHE�EURZVHU�LQ�ZKLFK�5')�LV�XVHG�IRU
PDQ\�SXUSRVHV�>02=�@��´,W·V�D�6ZLVV�DUP\�NQLIH�DQG�ZH�ZLOO�XVH�LW�ZKHUHYHU�LW�PDNHV�VHQVH�WR
XVH� WKH� 5')� GDWD� PRGHO� DV� D� UHSUHVHQWDWLRQ� ODQJXDJH�µ� ,Q� SDUWLFXODU� 5')� LV� XVHG� WR� VWRUH
ERRNPDUNV��KLVWRU\�OLVWV��VHDUFK�UHVXOWV�DQG�VLWH�PDSV�

�´$W�WKH�FRUH�5')�LV�D�PRGHO�IRU�UHSUHVHQWLQJ�QDPHG�SURSHUWLHV�DQG�WKHLU�YDOXHV��7KHVH
SURSHUWLHV� VHUYH�ERWK� WR� UHSUHVHQW� DWWULEXWHV� RI� UHVRXUFHV� DQG� WR� UHSUHVHQW� UHODWLRQVKLSV
EHWZHHQ� UHVRXUFHV�� 7KH� 5')� GDWD� PRGHO� LV� D� V\QWD[�LQGHSHQGHQW� ZD\� RI� UHSUHVHQWLQJ
5')�VWDWHPHQWV�µ�>5')@

%HIRUH�ZH�WDNH�RQ�WKH�5')�EDVLFV� LQ�FKDSWHU���� OHW·V�DGGUHVV�WKH�´:K\�5')��ZK\�QRW� MXVW
;0/"µ�LVVXH��;0/�JLYHV�XV�WKH�IUHHGRP�WR�GHILQH�DQ\�PDUNXS�ODQJXDJH��:H�FDQ�GHILQH�RXU�RZQ
WDJV�DQG�H[SUHVV�FRQVWUDLQWV�IRU�WKH�V\QWD[�RI�HOHPHQWV�DQG�DWWULEXWHV��6R�OHW·V�VD\�ZH�ZRXOG�OLNH
WR�GHILQH�D�PDUNXS�ODQJXDJH�IRUP�GHVFULELQJ�UHVRXUFHV�RQ�WKH�ZHE��:H�ZRXOG�QHHG�WR�GHILQH�WKH
HOHPHQWV�WKDW�FRQVWLWXWH�RXU�GHVFULSWLRQV��:H�ZRXOG�KDYH�WR�ILJXUH�RXW�KRZ�WR�H[SUHVV�UHVRXUFHV
DQG�DWWULEXWHV��:H�ZRXOG�KDYH�WR�SXEOLVK�WKLV�QHZ�;0/�DSSOLFDWLRQ�VR�WKDW�RWKHUV�FRXOG�XVH�LW�
,Q�HIIHFW��ZH�ZRXOG�KDYH�WR�GR�ZKDW�WKH�:�&�5')�0RGHO�DQG�6\QWD[�ZRUNLQJ�JURXS�KDV�DOUHDG\
GRQH��5HPHPEHU�WKDW�5')�LV�DQ�;0/�DSSOLFDWLRQ�

����� ,17(1'('�86(�2)�5')

5')� LV� D� IUDPHZRUN� IRU�PHWDGDWD� WKDW� IDFLOLWDWHV� DXWRPDWHG� SURFHVVLQJ� RI� ZHE� UHVRXUFHV
>5'))$4@�� 5')� LV� D� SURSRVHG� VWDQGDUG� WKDW� GHDOV� ZLWK� LVVXHV� VXFK� DV� 5HVRXUFH� 'LVFRYHU\� WR
SURYLGH� EHWWHU� VHDUFK� HQJLQH� FDSDELOLWLHV�� LQ� FDWDORJLQJ� IRU� GHVFULELQJ� WKH� FRQWHQW� DQG� FRQWHQW
UHODWLRQVKLSV�DYDLODEOH�DW�D�SDUWLFXODU�:HE�VLWH��SDJH��RU�GLJLWDO� OLEUDU\��E\�LQWHOOLJHQW�VRIWZDUH�DJHQWV�WR
IDFLOLWDWH� NQRZOHGJH� VKDULQJ� DQG� H[FKDQJH�� LQ� FRQWHQW� UDWLQJ�� LQ�GHVFULELQJ� FROOHFWLRQV� RI�SDJHV� WKDW
UHSUHVHQW�D�VLQJOH� ORJLFDO�´GRFXPHQWµ�� IRU�GHVFULELQJ� LQWHOOHFWXDO�SURSHUW\� ULJKWV�RI�:HE�SDJHV�� DQG
PDQ\�RWKHUV��5')�ZLWK�GLJLWDO� VLJQDWXUHV�ZLOO�EH�NH\� WR�EXLOGLQJ� WKH�´:HE�RI�7UXVWµ� IRU� HOHFWURQLF
FRPPHUFH��FROODERUDWLRQ��DQG�RWKHU�DSSOLFDWLRQV�>5'))$4@�

([DPSOHV�RI�WKH�LQWHQGHG�XVH�RI�5')�DFFRUGLQJ�WR�:�&�



�

&DWDORJLQJ ,QWHOOHFWXDO�3URSHUW\�5LJKWV
,QWHOOLJHQW�6RIWZDUH�$JHQWV 'LJLWDO�6LJQDWXUHV
&RQWHQW�5DWLQJ (OHFWURQLF�&RPPHUFH
&ROOHFWLRQV�RI�3DJHV &ROODERUDWLRQ

7DEOH���,QWHQGHG�XVH�RI�5')�DFFRUGLQJ�WR�:�&

7KH� HIIHFWLYH� XVH� RI�PHWDGDWD� LQ� DSSOLFDWLRQV� UHTXLUHV� WKDW�ZH� KDYH� FRPPRQ� FRQYHQWLRQV
DQG�D�FRPPRQ�V\QWD[��VR�WKDW�XVHUV�EH\RQG�D�VPDOO�FRPPXQLW\�FDQ�EHQHILW�IURP�LW��7R�DOORZ�IRU
PDFKLQH�SURFHVVLQJ�RI�PHWDGDWD�VWULFW�VWDQGDUGV�DUH�QHFHVVDU\��7KH�FRPPRQ�GHQRPLQDWRU�IRU�DOO
LQWHQGHG�XVHV�RI�5')�LV�LQWHURSHUDELOLW\��,QWHURSHUDELOLW\�LV�GLVFXVVHG�IXUWKHU�LQ�VHFWLRQ����

5')� LPSRVHV� VWUXFWXUH� DQG� V\QWD[�� EXW� GRHV� QRW� VWLSXODWH� VHPDQWLFV� IRU� HDFK� UHVRXUFH
GHVFULSWLRQ� FRPPXQLW\� >5')@�� $� UHVRXUFH� GHVFULSWLRQ� FRPPXQLW\� FDQ� EH� DQ� LQGLYLGXDO�� DQ
RUJDQL]DWLRQ�RU�D�FRPSDQ\��5')�OHWV�HDFK�FRPPXQLW\�FUHDWH�WKH�HOHPHQWV�QHHGHG�LQ�D�VWDQGDUG
PDQQHU��7R�DOORZ�IRU�FRPPXQLWLHV�WR�GHILQH�WKHLU�RZQ�HOHPHQWV��5')�XVHV�VFKHPDV���6FKHPDV�DUH
WKH�VHW�RI�SURSHUWLHV��RU�PHWDGDWD�HOHPHQWV��GHILQHG�E\�UHVRXUFH�GHVFULSWLRQ�FRPPXQLWLHV��2QH�RI
WKH�NH\�IHDWXUHV�RI�5')�LV�WR�EH�DEOH�WR�UHXVH�VFKHPDV��7KH�VWDQGDUG�ZD\�RI�GHFODULQJ�VFKHPDV
HQDEOHV�GLIIHUHQW�UHVRXUFH�FRPPXQLWLHV�WR�H[WHQG�DQG�UHXVH�VHPDQWLFV�IURP�RWKHU�FRPPXQLWLHV·
VFKHPDV��2QH�VXFK�VFKHPD�IRU�5')�LV�'XEOLQ�&RUH��ZKLFK�LV�GLVFXVVHG�ODWHU�LQ�WKLV�SDSHU�

����� ,17(523(5$%,/,7<

7KH� NH\� ZRUG� IRU� ZHE� WHFKQRORJLHV� LV� LQWHURSHUDELOLW\�� ,QWHURSHUDELOLW\� LV� UHTXLUHG� IRU
DSSOLFDWLRQV�ZKHUH� KHWHURJHQHRXV� V\VWHPV� DUH� LQYROYHG��2QH� H[DPSOH� RI� LQWHURSHUDEOH� GDWD� LV
+70/�GRFXPHQWV��8VHUV� FDQ� YLHZ�+70/� GRFXPHQWV� XVLQJ� DOO� NLQGV� RI� FRPSXWHU� KDUGZDUH�
RSHUDWLQJ�V\VWHPV� DQG�EURZVHU� VRIWZDUH�� ,I� \RX� IROORZ� WKH�:�&� UHFRPPHQGDWLRQV� IRU�ZULWLQJ
+70/�GRFXPHQWV��\RX�FDQ�EH�TXLWH�FHUWDLQ�WKDW�WKH\�DUH�UHDGDEOH�E\�DQ\RQH��+RZHYHU�+70/
GRFXPHQWV�DUH�JHQHUDOO\�QRW�PDFKLQH�XQGHUVWDQGDEOH�� WKH\�DUH� LQWHQGHG�WR�EH�SURFHVVHG�E\� WKH
KXPDQ�H\H�DQG�WKH�KXPDQ�EUDLQ�

7KH�QH[W�VWHS�IRU�WKH�ZHE�LV�PDFKLQH�XQGHUVWDQGDEOH�GDWD��)RU�WKLV��ZH�QHHG�LQWHURSHUDELOLW\
RQ��DW�OHDVW��WKUHH�OHYHOV�

�����������������������������������������������������
��6FKHPDV�DUH�VRPHWLPHV�FDOOHG�9RFDEXODULHV�
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Semantics

Structure

Syntax

Schemas (e.g.
Dublin Core)

RDF

XML

)LJXUH����0DFKLQH�XQGHUVWDQGDEOH�GRFXPHQWV�UHTXLUH�LQWHURSHUDELOLW\�RQ�WKUHH�OHYHOV�

7KH� ORZHVW� OHYHO�� V\QWD[�� SURYLGHV� WKH� UHTXLUHG� IRXQGDWLRQ� IRU� LQWHURSHUDELOLW\�� 6\QWD[
GHWHUPLQHV� KRZ� WKH� GRFXPHQWV� VKRXOG� EH� ZULWWHQ�� IRU� H[DPSOH� LI� WKH\� XVH� PDUNXS� ODQJXDJH�
([DPSOHV�RI�WHFKQRORJLHV�WKDW�SURYLGH�LQWHURSHUDELOLW\�RQ�WKLV�OHYHO�DUH�6*0/�DQG�;0/�

,QWHURSHUDELOLW\� RQ� WKH� VWUXFWXUH� OHYHO� GHDOV� ZLWK� KRZ� XQLWV� RI� LQIRUPDWLRQ� �UHVRXUFHV�� DUH
VWUXFWXUHG�DQG�KRZ�UHODWLRQVKLSV�EHWZHHQ�WKHP�FDQ�EH� H[SUHVVHG��5')�RSHUDWHV�RQ� WKLV� OHYHO�
5')�ZDV�LQVSLUHG�E\�6WUXFWXUHG�0DSV��D�WHFKQRORJ\�LQYHQWHG�EHIRUH�WKH�ZHE�

6WUXFWXUHG� 0DSV� DUH� EDVHG� RQ� 7RSLF� 1DYLJDWLRQ� 0DSV� >,62�����@� GHILQHG� E\� WKH� 6*0/
FRPPXQLW\��6WUXFWXUHG�0DSV�SURYLGH�D� OD\HU�RI� VHPDQWLFV� DQG� UHODWLRQVKLSV�RQ� WRS�RI� H[LVWLQJ
GDWD�� 5HIHUHQFHV� WR� GRFXPHQWV� FDQ� EH� W\SHG� ZLWK� IRU� H[DPSOH� DXWKRU�RI� RU� ZULWWHQ�E\
UHODWLRQVKLSV��$�6WUXFWXUHG�0DS�FDQ�EH�FRPSDUHG�WR�D�QRUPDO�URDG�PDS��,W�SUHVHQWV�D�YLHZ�RI�WKH
LQIRUPDWLRQ��$�URDG�PDS�LV�D�VLPSOLILHG�YLHZ�RI�WKH�ZRUOG��'HSHQGLQJ�RQ�RXU�LQWHUHVWV��ZH�FDQ
KDYH�GLIIHUHQW�PDSV�FRYHULQJ� WKH� VDPH�SDUW�RI� WKH�ZRUOG�� HPSKDVL]LQJ�GLIIHUHQW� DVSHFWV�RI� WKH
H[LVWLQJ�LQIRUPDWLRQ��)RU�H[DPSOH��RQH�FRXOG�KDYH�D�PDS�WKDW�VKRZV�DOO�0F'RQDOG·V�UHVWDXUDQWV
DQG�DQRWKHU�PDS�ZLWK�WRSRORJLFDO�GDWD��6WUXFWXUHG�0DSV�LQVSLUHG�WKH�ZRUN�RQ�5')��>'(/&$@

,QWHURSHUDELOLW\�RQ� WKH� VHPDQWLF� OHYHO� UHTXLUHV� DJUHHPHQWV� RQ� WKH� VHPDQWLFV� H[SUHVVHG��7KLV
UHTXLUHV� WKDW� ERWK� WKH� SURGXFHU� DQG� WKH� FRQVXPHU� RI� WKH� LQIRUPDWLRQ� DJUHH� RQ� ZKDW� WKH
VHPDQWLFV�RI�DQ�LPDJH��D�FDU�RU�D�WLWOH�LV��&ODVVLILFDWLRQ�VFKHPHV��VXFK�DV�'XEOLQ�&RUH�RSHUDWH�RQ
WKLV� OHYHO�� 7KH� 'XEOLQ� &RUH� �'&�� LV� D� ���HOHPHQW� PHWDGDWD� HOHPHQW� VHW� LQWHQGHG� WR� IDFLOLWDWH
GLVFRYHU\�RI�UHVRXUFHV��2ULJLQDOO\�FRQFHLYHG�IRU�DXWKRU�JHQHUDWHG�GHVFULSWLRQ�RI�ZHE�UHVRXUFHV��LW
KDV�DOVR�DWWUDFWHG�WKH�DWWHQWLRQ�RI�IRUPDO�UHVRXUFH�GHVFULSWLRQ�FRPPXQLWLHV�VXFK�DV�PXVHXPV�DQG
OLEUDULHV��>'&385/@

7KH�'XEOLQ�&RUH�KDV�EHHQ�GLVFXVVHG� WKURXJK�D�QXPEHU�RI� LQWHUQDWLRQDO�ZRUNVKRSV� >'&�@
>'&�@��([SHUWV� IURP�PDQ\� GLIIHUHQW� FRPPXQLWLHV� KDYH� WULHG� WR� UHDFK� FRQVHQVXV� DURXQG�ZKDW
HOHPHQWV�WR�XVH�DQG�WKHLU�H[DFW�VHPDQWLFV��7KLV�LV�DIWHU�WKUHH�\HDUV�VWLOO�DQ�RQJRLQJ�HIIRUW�

'HVLJQ�SULQFLSOHV� IRU� WKH�'XEOLQ�&RUH� DUH� >'&385/@� DUH�6LPSOLFLW\��6HPDQWLF� ,QWHURSHUDELOLW\�
,QWHUQDWLRQDO�&RQVHQVXV�DQG�)OH[LELOLW\��6LPSOLFLW\�LV�LPSRUWDQW�IRU�HQDEOLQJ�ZLGHVSUHDG�XVH��,W�VKRXOG
EH�HDV\�IRU�QRQ�FDWDORJHUV�WR�XQGHUVWDQG�WKH�HOHPHQWV�LQYROYHG��7KH�IOH[LELOLW\�PDNHV�LW�SRVVLEOH
WR� HQFRGH� DGGLWLRQDO� VWUXFWXUH� DQG�PRUH� HODERUDWH� VHPDQWLFV�ZKHUH� QHHGHG�ZLWKRXW� VDFULILFLQJ
LQWHURSHUDELOLW\�ZLWK�ROGHU�VRIWZDUH�

7KH� 'XEOLQ� &RUH� KDV� KLVWRULFDOO\� KDG� D� FORVH� UHODWLRQVKLS� ZLWK� 5')�� $W� WKH� VHFRQG� '&
ZRUNVKRS�LQ�:DUZLFN��D�FRQFHSWXDO�IRXQGDWLRQ�IRU�D�PHWDGDWD�IUDPHZRUN�ZDV�ODLG��WKH�VR�FDOOHG
:DUZLFN�)UDPHZRUN�>:3@�>'&�@��7KLV�IUDPHZRUN��DORQJ�ZLWK�WKH�0HWD�&RQWHQW�)UDPHZRUN� >0&)@



��

IRUPHG�WKH�QXFOHXV�IRU�WKH�GHYHORSPHQW�RI�5')��7KH�'XEOLQ�&RUH�DQG�WKH�5')�ZRUNLQJ�JURXSV
VKDUH�D�QXPEHU�RI�PHPEHUV��DQG�WKH�FR�HYROXWLRQ�RI�WKHVH�SURMHFWV�KDV�DGGHG�WR�WKH�SURJUHVV�RI
HDFK��$FFRUGLQJ�WR�D�'XEOLQ�&RUH�:RUNJURXS�GHFLVLRQ��6HSWHPEHU�������´WKH�5')�GDWD�PRGHO
LV�WKH�IRXQGDWLRQ�IRU�WKH�'&�GDWD�PRGHOµ�

7KH�'XEOLQ�&RUH�(OHPHQWV�DUH�>'&385/@�

&RQWHQW ,QWHOOHFWXDO�3URSHUW\ ,QVWDQWLDWLRQ
7LWOH &UHDWRU 'DWH
6XEMHFW 3XEOLVKHU 7\SH
'HVFULSWLRQ &RQWULEXWRU )RUPDW
6RXUFH 5LJKWV ,GHQWLILHU
/DQJXDJH
5HODWLRQ
&RYHUDJH

7DEOH����7KH�ILIWHHQ�(OHPHQWV�RI�'XEOLQ�&RUH

(DFK�HOHPHQW�LV�RSWLRQDO�DQG�UHSHDWDEOH��)XUWKHUPRUH��PHWDGDWD�HOHPHQWV�PD\�DSSHDU�LQ�DQ\
RUGHU��DQG�ZLWK�QR�VLJQLILFDQFH�EHLQJ�DWWDFKHG�WR�WKDW�RUGHU�

7KH�'XEOLQ�&RUH�LQLWLDWLYH�KDV�DFKLHYHG�ZLGH�DFFHSWDQFH�RQ�WKH�,QWHUQHW��,W�LV�D�YRFDEXODU\
WKDW� LV�ZHOO�VXLWHG�IRU�GHVFULELQJ�RQOLQH�UHVRXUFHV�� ,W� LV�D�JRRG� LGHD� WR�VXSSRUW�DV�PDQ\�'XEOLQ
&RUH� HOHPHQWV� DV� SRVVLEOH� LQ� DQ\� 5')� PHWDGDWD� LPSOHPHQWDWLRQ�� 7KH� QXPEHU� RI� VXSSRUWHG
HOHPHQWV�LV�RIWHQ�UHVWULFWHG�E\�WKH�GDWD�DYDLODEOH�LQ�H[LVWLQJ�GDWDEDVHV�

����� 5(6285&(�',6&29(5<�$1'�,'(17,),&$7,21

$�5HVRXUFH�LV�DQ\�UHDO�RU�FRQFHSWXDO�REMHFW�WKDW�FDQ�EH�LGHQWLILHG��'LVFRYHU\�LQYROYHV�ILQGLQJ�DQG
UHWULHYLQJ�RI�UHVRXUFHV�WKDW�DUH�UHOHYDQW�WR�WKH�XVHU�RI�WKH�V\VWHP��8VHUV�DUH�XVXDOO\�KXPDQ�XVHUV�EXW
PD\�EH�DXWRPDWHG�SURFHVVHV�WKDW�KDYH�D�QHHG�WR�IXOILOO�D�UHVRXUFH�GLVFRYHU\�UHTXLUHPHQW�>5'8@�

2QH�UHDVRQ�IRU�LPSRVLQJ�VWUXFWXUH�RQ�LQIRUPDWLRQ�LV�WR�HQDEOH�5HVRXUFH�'LVFRYHU\�>5'8@��L�H��WR
PDNH� GDWD� DFFHVVLEOH� DQG� HDV\� WR� ILQG� DQG� WR� ODEHO� UHVRXUFHV� VR� WKDW� WKHLU� UHOHYDQF\� FDQ� EH
HVWLPDWHG�� ,GHDOO\� WKLV� VKRXOG� EH� GRQH� DXWRPDWLFDOO\� E\� DJHQWV�RU� VHDUFK� HQJLQHV�ZLWK�PLQLPDO
HIIRUW�IURP�WKH�XVHU��,Q�RUGHU�IRU�WKLV�WR�KDSSHQ�RQ�WKH�:RUOG�:LGH�:HE�ZH�QHHG�VWDQGDUGV�IRU
DOO�WKH�OHYHOV�RI�LQWHURSHUDELOLW\��VHFWLRQ������

5HVRXUFH�GLVFRYHU\�DOVR�LQYROYHV�DFWXDOO\�UHWULHYLQJ�WKH�GLVFRYHUHG�UHVRXUFH��7R�UHWULHYH�WKH
UHVRXUFH� ZH� QHHG� VRPH�PHDQV� RI� LGHQWLILFDWLRQ�� (YHU\� UHVRXUFH� DYDLODEOH� RQ� WKH�:HE� KDV� DQ
DGGUHVV�WKDW�PD\�EH�HQFRGHG�E\�D�8QLYHUVDO�5HVRXUFH�,GHQWLILHU��RU�85,�>+70/@�

85,V� W\SLFDOO\� FRQVLVW� RI� WKUHH� SLHFHV�� ��� 7KH� QDPLQJ� VFKHPH� RI� WKH� PHFKDQLVP� XVHG� WR
DFFHVV� WKH� UHVRXUFH�� ��� WKH� QDPH� RI� WKH�PDFKLQH� KRVWLQJ� WKH� UHVRXUFH� DQG� ��� WKH� QDPH� RI� WKH
UHVRXUFH�LWVHOI��JLYHQ�DV�D�SDWK�

([DPSOH�RI�D�85,�LV�KWWS���ZZZ�HNHQJUHQ�FRP�UGI�GHIDXOW�DVS

����� ,06

7KH�,06��,QVWUXFWLRQDO�0DQDJHPHQW�6\VWHP��VSHFLILFDWLRQ�LV�D�KXJH�GRFXPHQW�FRYHULQJ�WKH
WHFKQLFDO�GHWDLOV�IRU�DQ�RQOLQH�OHDUQLQJ�V\VWHP��2XU�LQWHUHVW�LQ�,06�VWHPV�IURP�WKH�IDFW�WKDW�RXU
WHVW�FDVH�LPSOHPHQWDWLRQ�LV�DERXW�OHDUQLQJ�PDWHULDO��+HUH�LV�D�OLVW�RI�WKH�UHTXLUHPHQWV�WR�EH�,06
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FRPSOLDQW�� *URXS� 0DQDJHPHQW�� 3HUVRQDO� 3URILOH� 0DQDJHPHQW�� $FWLYLW\� 0DQDJHPHQW�� $VVHVVPHQW� DQG
&HUWLILFDWLRQ�0DQDJHPHQW��&RQWHQW�0DQDJHPHQW��&RPPHUFH�DQG�/LFHQVLQJ�0DQDJHPHQW��6HFXULW\�0DQDJHPHQW�
7HFKQLFDO�$GPLQLVWUDWLRQ�0DQDJHPHQW�

&UHDWLQJ� DQ� ,06� FRPSOLDQW� V\VWHP� ZRXOG� UHTXLUH� VLJQLILFDQW� DGGLWLRQV� WR� WKH�0XOWLPHGLD
%URNHU�DUFKLWHFWXUH��ZKLFK�GHILQLWHO\�DUH�EH\RQG�WKH�VFRSH�RI�WKLV�SURMHFW��,QVWHDG�ZH�IRFXVHG�RQ
WKH�PHWDGDWD�SDUWV�RI�,06��$IWHU�D�VWXG\�RI�,06��$SSHQGL[�(��ZH�GHFLGHG�QRW�WR�XVH�,06�IRU�WKH
IROORZLQJ�UHDVRQV�

�� 7KH�,06�V\VWHP�LV�PRUH�RI�D�PHWDGDWD�LQIUDVWUXFWXUH�WKDQ�D�PHUH�FODVVLILFDWLRQ�VFKHPH�
7KH�GHYHORSPHQW�RI�,06�PHWDGDWD�SUHGDWHV�WKDW�RI�5')�DQG�LW�LV�XQFOHDU�KRZ��DQG�LI�
,06�VKRXOG� EH� FRPELQHG�ZLWK�5')��5')� DQG�'&� �'XEOLQ�&RUH��RQ� WKH�RWKHU�KDQG
IRFXV� RQ� VLPSOLFLW\� DQG� HDVH� RI� LPSOHPHQWDWLRQ��$OVR�� WKH�5')� DQG� WKH�'&�ZRUNLQJ
JURXSV�DUH�FRPPLWWHG�WR�PDNLQJ�WKHLU�SDUWV�ILW�WRJHWKHU�

�� :H�FRXOG�QRW�PDNH�WKH�V\VWHP�,06�FRPSOLDQW�EHFDXVH�PDQ\�SDUWV�UHTXLUHG�IRU�VXFK�D
V\VWHP� LVQ·W� VXSSRUWHG� E\� WKH� 0XOWLPHGLD� %URNHU� DUFKLWHFWXUH�� $OVR�� WKH� FDVH� VWXG\
GDWDEDVH�ZH�XVH�ZRXOG�UHTXLUH�PXFK�QHZ�GDWD�MXVW�WR�VXSSRUW�WKH�,06�PHWDGDWD�SDUW��,W
ZDV�QRW�DFFHSWDEOH�WR�UHGHVLJQ�WKH�GDWDEDVH�WR�DFKLHYH�,06�PHWDGDWD�FRPSOLDQFH�

�� *LYHQ�WKDW�WKH�,06�V\VWHP�LV�IRU�OHDUQLQJ�PDWHULDO�RQO\�DQG�'XEOLQ�&RUH�FDQ�EH�XVHG�IRU
DOO�NLQGV�RI�UHVRXUFHV��'XEOLQ�&RUH� LV�PXFK�PRUH� OLNHO\�WR�EHFRPH�ZLGHO\�XVHG�RQ�WKH
ZHE��7KLV�LQFUHDVHV�WKH�SUREDELOLW\�RI�RXU�0XOWLPHGLD�3URGXFWV�HYHU�EHLQJ�GLVFRYHUHG�

)RU�UHDGHUV�LQWHUHVWHG�LQ�WKH�PHWDGDWD�SDUWV�RI�,06�WKHUH�LV�D�VKRUW�VXUYH\�LQ�$SSHQGL[�(�



��
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5DWKHU�WKDQ�WU\LQJ�WR�GHVFULEH�WKH�5')�0RGHO�DQG�6\QWD[�LQ�HYHU\�GHWDLO�ZH�ZLOO�SURYLGH�D
VWHS�E\�VWHS�H[SODQDWLRQ�RI�KRZ�WKH�GHVFULSWLRQ�RI�D�PDWK�H[HUFLVH�SURGXFW�ZDV�PRGHOHG�LQ�RXU
HGXFDWLRQDO�SURGXFWV� FDVH� VWXG\�� ,Q� HDFK� VWHS�ZH�ZLOO� SURYLGH� H[DPSOHV�RI�KRZ� WKH�5')�GDWD
PRGHO� LV� VHULDOL]HG� WR�;0/��:H�ZLOO� DOVR� WU\� WR� H[SODLQ� DQG�KLJKOLJKW� LQWHUHVWLQJ� IHDWXUHV�� )RU
PRUH�GHWDLOV��DQG�IRUPDOLVP��SOHDVH�UHIHU�WR�$SSHQGL[�%��RU� WKH�:�&�5')�0RGHO� DQG�6\QWD[
GUDIW�>5')@��,I�\RX�DUH�XQIDPLOLDU�ZLWK�;0/��SOHDVH�UHIHU�WR�$SSHQGL[�$�

����� 6,03/(�67$7(0(176�²�12'(6�$1'�$5&6

7KH�IRXQGDWLRQ�IRU�5')�LV�D�PRGHO�IRU�UHSUHVHQWLQJ�UHVRXUFHV�ZLWK�QDPHG�SURSHUWLHV��7KH
VDPH�GDWD�PRGHO�FDQ�EH�H[SUHVVHG�LQ�VHYHUDO�ZD\V��ZLWK�D�JUDSK�RI�QRGHV�DQG�DUFV��VHULDOL]HG�WR
;0/�RU�DV�D�FROOHFWLRQ�RI�WULSOHV��VHH�$SSHQGL[�%�IRU�GHWDLOV��

7KH�PRGHO�FRQVLVWV�RI�WKUHH�REMHFW�W\SHV�

�� 5HVRXUFHV�DUH�WKH�´WKLQJVµ�ZH�GHVFULEH��$�UHVRXUFH�FDQ�EH�DQ\WKLQJ�ZH�FDQ�UHIHU�WR�ZLWK�D
85,��,Q�IDFW��85,V�FDQ�EH�XVHG�WR�UHIHUHQFH�DQ\WKLQJ��2Q�WKH�ZHE�5')�ZLOO�SUREDEO\�EH
XVHG�WR�GHVFULEH�GRFXPHQWV�WKDW�DUH�UHWULHYHG�ZLWK�+773��85/V��ZKLFK�LV�D�VXEVHW�RI
85,V��FDQ�LGHQWLI\�VXFK�GRFXPHQWV��$Q�H[DPSOH�RI�D�85/�LV
KWWS���ZZZ�HNHQJUHQ�FRP�UGI�PDWKBH[HUFLVH

math_exercise

)LJXUH����$�PDWK�H[HUFLVH�UHVRXUFH��2QO\�SDUW�RI�WKH�85/�LV�LQFOXGHG�IRU�FODULW\�

�� 3URSHUWLHV� DUH� ZKDW� ZH� GHVFULEH� RXU� UHVRXUFHV� ZLWK�� ,Q� WKH� 5')� GDWD� PRGHO� ZH� FDQ
H[SUHVV� SURSHUWLHV� DV� DQ� DUF�� RU� DQ� DUURZ�� 7KH� SURSHUWLHV� DUH� QDPHG�� DQG� WKH� QDPHV
GHILQH�WKHLU�PHDQLQJ�

title

)LJXUH����$�QDPHG�SURSHUW\��*RRG�IRU�JLYLQJ�D�WLWOH�WR�RXU�PDWK�H[HUFLVH�

�� 6WDWHPHQWV��$�VWDWHPHQW�LV�D�WULSOH�FRQVLVWLQJ�RI�D�UHVRXUFH��D�QDPHG�SURSHUW\�DQG�D�YDOXH�
7KH�YDOXH�RI�WKH�SURSHUW\�FDQ�EH�HLWKHU�D�VWULQJ��FDOOHG�OLWHUDO��RU�DQRWKHU�UHVRXUFH��%RWK
YDOXHV�WKDW�DUH�VWULQJV�DQG�YDOXHV�WKDW�DUH�RWKHU�UHVRXUFHV�DUH�UHSUHVHQWHG�DV�QRGHV�LQ�WKH
5')�GDWD�PRGHO��1RZ�ZH�DUH�UHDG\�WR�GHVFULEH�RXU�PDWK�H[HUFLVH��XVLQJ�5')�



��

math_exercise title "Pigeon and Email"

)LJXUH����7KLV�LV�RXU�ILUVW�5')�VWDWHPHQW�

7KDW·V� UHDOO\� DOO� WKHUH� LV� WR� LW�� 1RGHV� DQG� $UFKV�� 1RZ�� OHW·V� WU\� WR� H[SUHVV� RXU�PDWK� H[HUFLVH
GHVFULSWLRQ�LQ�;0/�

<rdf:Description about=”http://www.ekengren.com/rdf/math_exercise”>
<title>Pigeon and Email</title>

</rdf:Description>

7KH� UGI�'HVFULSWLRQ� HOHPHQW� FUHDWHV� D� QRGH� WKDW� UHSUHVHQWV� RXU�PDWK� H[HUFLVH� UHVRXUFH�� 7KH
QH[W� OLQH� FUHDWHV� DQ� DUFK� DQG� D� OLWHUDO� UHVRXUFH�� :H� FDQ� PDNH� RXU� GHVFULSWLRQ� VOLJKWO\� PRUH
FRPSOH[�E\�DGGLQJ�PRUH�SURSHUWLHV�

math_exercise
title

creator

date

Pigeon and Email

1998-11-13

Dag Ekengren

)LJXUH����0RUH�VWDWHPHQWV�DERXW�RXU�PDWK�H[HUFLVH

7KH�;0/�VHULDOL]DWLRQ�LV�

<rdf:Description about=”http://www.ekengren.com/rdf/math_exercise”>
<title>Pigeon and Email</title>
<creator>Dag Ekengren</creator>
<date>1998-11-13</date>

</rdf:Description>
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7KHUH�LV�D�QXPEHU�RI�V\QWDFWLF�YDULDWLRQV�SRVVLEOH�ZKHQ�VHULDOL]LQJ�WKH�VDPH�5')�GHVFULSWLRQ
WR�;0/��7KLQJV�FDQ�EH�LQ�GLIIHUHQW�RUGHU�DQG�WKHUH�DUH�V\QWDFWLF�YDULDWLRQV�VXFK�DV�DEEUHYLDWLRQ
�PRUH� RQ� WKLV� LQ� VHFWLRQ� ������ 7KH� GDWD� PRGHO� FDQ� EH� XVHG� LQWHUQDOO\� LQ� DQ� 5')� SDUVHU� WR
GHWHUPLQH� LI� WZR�5')�GHVFULSWLRQV� WKDW� DUH� VHULDOL]HG� WR�;0/� DUH� WKH� VDPH� VHPDQWLFDOO\��7KH
IROORZLQJ�;0/�VHULDOL]DWLRQV�UHSUHVHQW�WKH�VDPH�GDWD�PRGHO�

<rdf:Description about=”http://www.ekengren.com/rdf/math_exercise”>
<title>Pigeon and Email</title>
<creator>Dag Ekengren</creator>
<date>1998-11-13</date>

</rdf:Description>

DQG

<rdf:Description about=”http://www.ekengren.com/rdf/math_exercise”
date=”1998-11-13” title=”Pigeon and Email”
creator=”Dag Ekengren” />
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*UHDW�� RXU� PDWK� H[HUFLVH� DOUHDG\� KDV� PRUH� PHWDGDWD� WKDQ� PRVW� UHVRXUFHV� RQ� WKH� ZHE�
+RZHYHU��WKHUH�LV�D�VPDOO�SUREOHP�ZLWK�RXU�GHVFULSWLRQ��:H�KDYH�XVHG�WKH�HOHPHQWV� WLWOH�� FUHDWRU



��

DQG�GDWH�IURP�VRPH�VFKHPD�ZH�LPSOLFLWO\�LQYHQWHG��:H�NQRZ�WKH�PHDQLQJ�RI�WKHVH�HOHPHQWV��EXW
ZH�ZRXOG�OLNH�WKH�UHVW�RI�WKH�ZRUOG�WR�NQRZ�DV�ZHOO�

:KDW�GHILQLWLRQ�RI� WLWOH�GLG�ZH�XVH�ZKHQ�ZH�FKRVH�WKH�WLWOH�´3LJHRQ�DQG�(PDLOµ"�:KDW� LV�D
FUHDWRU"� ,V� LW� WKH� FRPSDQ\� SULQWLQJ� WKH� ERRNV� ZLWK� PDWK� H[HUFLVHV� RU� LV� LW� WKH� DXWKRU� RI� WKH
H[HUFLVH"�,Q�ZKDW�IRUPDW�LV�WKH�GDWH�VWRUHG"�7KHVH�DUH�TXHVWLRQV�WKDW�D�PDFKLQH�RU�D�KXPDQ�EHLQJ
ZRXOG�OLNH�DQVZHUV�WR�ZKHQ�WKH\�VHH�RXU�GHVFULSWLRQV��2XU�GHVFULSWLRQ�LV�RI�OLWWOH�YDOXH�WR�WKHP�LI
ZH�FDQ·W�SURYLGH�WKLV�PHWDPHWDGDWD�FDOOHG�VFKHPD�

)RUWXQDWHO\�� WKH�;0/�QDPHVSDFH�� IDFLOLW\� FRPHV� WR� RXU� UHVFXH�� ,W� OHWV� XV� DVVRFLDWH� D�85/
ZLWK�HDFK�SURSHUW\��7KH�UHVRXUFH�UHIHUHQFHG�E\�WKLV�85/�PD\�EH�D�KXPDQ�UHDGDEOH�UHVRXUFH�WKDW
GHVFULEHV�WKH�VFKHPD�XVHG��,W�PD\�DOVR�EH�D�VFKHPD�LQ�VRPH�PDFKLQH�XQGHUVWDQGDEOH�IRUPDW��7KH
5')�6FKHPD�VSHFLILFDWLRQ�SURYLGHV�VXFK�D�IRUPDW�>5')6&+@��)RU�QRZ�LW�ZLOO�VXIILFH�WR�MXVW�JLYH
D� UHIHUHQFH� WR� VRPH� LPDJLQDU\� VFKHPD�GRFXPHQW��;0/�QDPHVSDFHV� DVVRFLDWHV� D� VFKHPD�85/
ZLWK�D�SUHIL[�WKDW�ZH�XVH�LQ�RXU�SURSHUW\�QDPHV�

<?xml version=”1.0”?>
<rdf:RDF xmlns:rdf=”http://www.w3.org/rdf-syntax”

xmlns:dc=”http://purl.com/dc/elements/1.0” >
<rdf:Description about=”http://www.ekengren.com/rdf/math_exercise”>

<dc:title>Pigeon and Email</dc:title>
<dc:creator>Dag Ekengren</dc:creator>
<dc:date>1998-11-13</dc:date>

</rdf:Description>
</rdf:RDF>

+HUH�ZH�KDYH�DVVLJQHG�WKH�'XEOLQ�&RUH�VFKHPD�WR� WKH�SUHIL[�GF��3OHDVH�QRWH� WKDW�ZH�KDYH
GHILQHG� D� VFKHPD� UGI�V\QWD[� IRU� WKH� 5')�VSHFLILF� HOHPHQWV�� $Q� RUGLQDU\� ;0/� SDUVHU� GRHVQ·W
NQRZ�DQ\WKLQJ�DERXW�5')�DQG�WUHDWV�HOHPHQWV�LQ�WKH�UGI�QDPHVSDFH�QR�GLIIHUHQWO\�IURP�HOHPHQWV
LQ� IRU� H[DPSOH� WKH� GF�QDPHVSDFH��$Q�5')�SDUVHU�� KRZHYHU� NQRZV� WKH� VHPDQWLFV� RI� HOHPHQWV
VXFK�DV�UGI�'HVFULSWLRQ��$OVR�QRWH�WKDW�WKH�5')�GRFXPHQW�LV�HQFORVHG�LQ�DQ�UGI�5')�HOHPHQW�

:H� FDQ�XVH� VHYHUDO� GLIIHUHQW� VFKHPDV� LQ� WKH� VDPH�5')�GHVFULSWLRQ��7KH� VFKHPDV�PD\� EH
GHILQHG�E\�GLIIHUHQW�VFKHPD�DXWKRULWLHV��7KH�VFKHPDV�FDQ�EH�XVHG�HYHQ�LI�VRPH�HOHPHQWV�H[LVW�LQ
ERWK�VFKHPDV��EHFDXVH�D�GLIIHUHQW�SUHIL[�LV�DVVLJQHG�HDFK�VFKHPD��7ZR�GLIIHUHQW�VFKHPDV�VKRXOG
QRW�XVH�WKH�VDPH�SUHIL[�WR�DYRLG�DPELJXLW\�

,Q�WKH�PDWK�H[HUFLVH�VDPSOH�ZH�ZLOO�FUHDWH�D�VFKHPD�RI�RXU�RZQ�IRU�SURSHUWLHV�DQG�FODVVHV
QRW�VXSSRUWHG�E\�WKH�'XEOLQ�&RUH��7KLV�VFKHPD�ZLOO�KDYH�WKH�SUHIL[�HGX��DV�LQ�´HGXFDWLRQDOµ�
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8S�WR�WKLV�SRLQW��ZH�KDYH�XVHG�VLPSOH�OLWHUDO�YDOXHV��2QH�RI�WKH�EHQHILWV�RI�5')�LV�WKDW�ZH
FDQ� XVH� UHVRXUFHV� WR� GHVFULEH� UHVRXUFHV��:H� FRXOG� OHW� WKH� YDOXH� RI� WKH� GF�FUHDWRU�SURSHUW\� EH� D
UHVRXUFH� GHVFULELQJ� D� SHUVRQ�� LQ� WKLV� FDVH�PH�� 7KLV� UHVRXUFH� FRXOG� FRQWDLQ� WKH� QDPH�� DGGUHVV�
WHOHSKRQH�QXPEHU� RI� WKH� FUHDWRU�� ,W�PD\� HYHQ� FRQWDLQ� GLJLWDO� SKRWRJUDSKV� DQG� RWKHU� FRPSOH[
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DQRQ\PRXV�LQGLYLGXDO�

+RZ�FDQ�VWDWHPHQWV�DERXW�VWDWHPHQWV�EH�H[SUHVVHG�LQ�WKH�5')�GDWD�PRGHO"�:H�QHHG�WR�EH
DEOH�WR�LGHQWLI\�D�VWDWHPHQW�VR�WKDW�ZH�FDQ�UHIHU�WR� LW��7KLV�FDQ�EH�DFKLHYHG�E\�D�SURFHVV�FDOOHG
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LQGLFDWH�D�UHODWLRQVKLS�EHWZHHQ�WZR�UHVRXUFHV��:H�RIWHQ�ZDQW�WR�EH�D�OLWWOH�PRUH�VSHFLILF�DQG�VD\
VRPHWKLQJ�DERXW�ZKDW�NLQG�RI�UHODWLRQVKLS�WKH�UHVRXUFHV�KDYH��7KH�ZD\�WR�GR�WKLV�LV�WR�TXDOLI\�WKH
UHODWLRQ�SURSHUW\�
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2QH� RI� WKH� LQWHUHVWLQJ� WKLQJV�ZLWK�5')� LV� WKH� DELOLW\� WR� GHVFULEH� UHVRXUFHV� ZLWK� GLIIHUHQW
OHYHOV� RI� JUDQXODULW\�� 6RPH� XVHUV�PD\� ZDQW� YHU\� GHWDLOHG� GHVFULSWLRQV� ZKHUH� D� VLQJOH� UHVRXUFH
UHIHUV� WR�RWKHU�GHVFULSWLRQV��ZKLOH�RWKHUV� DUH�KDSS\�ZLWK� D� VKRUWHU�GHVFULSWLRQ� WKDW� LV� HDVLHU� WR
PDQDJH�

,Q�RXU�HGXFDWLRQDO�SURGXFWV�FDVH�VWXG\��ZH�VHOO�ERRNV�ZLWK�PDWK�H[HUFLVHV��:H�FDQ�GHVFULEH�D
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ZLWK�WKH�IRUPHU�LV�VLPSOLFLW\��<RX�FDQ�JHW�WKH�HQWLUH�GHVFULSWLRQ��LQFOXGLQJ�GHVFULSWLRQV�IRU�DOO�WKH
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)LJXUH�����0DWK�H[HUFLVH�LQ�D�FRQWH[W��7KH�PDWK�H[HUFLVH�LV�SDUW�RI�D�ODUJHU�VWUXFWXUH��LQ�WKLV�FDVH�D
ERRN�� 7KH� GRWWHG� OLQHV� DUH� 85/�ERXQGDULHV� LI� WKH� PDWK� H[HUFLVHV� DUH� QRW� LQOLQH� LQ� WKH� 5')
GRFXPHQW�GHVFULELQJ�WKH�PDWK�ERRN�

����� 5')�6&+(0$6

:H�KDYH�DOUHDG\� WRXFKHG�XSRQ�5')�6FKHPDV� LQ����� DQG�ZH·UH� UHYLVLWLQJ� WKH� VXEMHFW�KHUH�
7KH�;0/�QDPHVSDFH�IDFLOLW\�DOORZV�XV�WR�DVVRFLDWH�D�SUHIL[�ZLWK�D�85/�WKDW�GHILQHV�D�VFKHPD�
:H�KDYHQ·W�\HW�ORRNHG�LQWR�KRZ�WKDW�VFKHPD�FDQ�EH�GHILQHG�

6R�ZKDW� LV�D�VFKHPD�DQ\ZD\"�,W� LV�ZKHUH�ZH�GHILQH�RXU�SURSHUWLHV� DQG� FODVVHV��:H�FDQ�JLYH
KXPDQ�UHDGDEOH�FRPPHQWV�DQG�GHILQH�PDFKLQH�XQGHUVWDQGDEOH�FRQVWUDLQWV�RQ�WKHLU�XVH��:H�FDQ
GHFODUH�WKDW�D�UHVRXUFH�EHORQJV�WR�D�SDUWLFXODU�FODVV�DV�ZH�KDYH�DOUHDG\�GRQH�LQ�VHFWLRQ�����DQG�LQ
)LJXUH� ��� DERYH�� $V� \RX� FDQ� VHH� LQ� )LJXUH� ���� WZR� XQQDPHG� �HPSW\�� QRGHV� DUH� RI� WKH� FODVV
UGI�%DJ�

7KHUH� DUH� PDQ\� ZD\V� LQ� ZKLFK� ZH� FRXOG� GHFODUH� RXU� VFKHPDV�� 7KH� 5')� 6FKHPD
6SHFLILFDWLRQ� >5')6&+@� XVHV� WKH�5')� GDWD�PRGHO� QRW� RQO\� IRU� GHVFULELQJ� UHVRXUFHV�� EXW� IRU
H[SUHVVLQJ�VFKHPDV�DV�ZHOO�

������ 7<3(�6<67(0�²�&/$66(6�$1'�3523(57,(6

/HW·V�GHILQH�VRPH�FODVVHV�IRU�RXU�PDWK�H[HUFLVH�H[DPSOH��$�JRRG�SODFH�WR�VWDUW�ZRXOG�EH�WR
GHILQH�D�PDWK�H[HUFLVH�FODVV��FDOOHG�HGX�([HUFLVH�DQG�GHILQH�RXU� LQVWDQFH�´PDWKBH[HUFLVHµ�WR�EH�DQ
LQVWDQFH�RI�WKDW�FODVV�
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math_exercise

edu:Exercise

rdf:type

)LJXUH�����:H�KDYH�GHILQHG�RXU�PDWK�H[HUFLVH�LQVWDQFH�WR�EH�RI�WKH�FODVV�HGX�([HUFLVH��:H�FDQ�KDYH
ORWV�RI�PDWK�H[HUFLVH�LQVWDQFHV�DQG�WKH\�ZLOO�DOO�EH�RI�WKH�VDPH�FODVV�

7KLV�FDQ�EH�VHULDOL]HG�WR�

<?xml version=”1.0”?>
<rdf:RDF xmlns:rdf=”http://www.w3.org/rdf-syntax”

xmlns:dc=”http://purl.com/dc/elements/1.0”
xmlns:edu=”http://www.ekengren.com/rdf/schemas/eduschema” >

<rdf:Description about=”http://www.ekengren.com/rdf/math_exercise”>
<rdf:type resource =

”http://www.ekengren.com/rdf/schemas/eduschema#Exercise” >
<dc:title>Pigeon and Email</dc:title>

</rdf:Description>
</rdf:RDF>

%HFDXVH� 5')� 6FKHPD� LV� H[SUHVVHG� XVLQJ� WKH� 5')� GDWD�PRGHO�� LW� VHDPOHVVO\� H[WHQGV� RXU
5')� GDWD�PRGHO� ZLWK� WKH� VFKHPD� GHILQLWLRQV�� ,Q� WKH� GDWD�PRGHO�� WKH� UGI�W\SH�SURSHUW\� GRHVQ·W
GLIIHU� IURP� RWKHU� SURSHUWLHV� VXFK� DV� GF�WLWOH� RU� GF�VXEMHFW�� 7KHUH� LV� D� VSHFLDO� FRQVWUXFW� IRU
H[SUHVVLQJ� WKH�FODVV�RI� DQ� LQVWDQFH� LQ� WKH�;0/�V\QWD[��7KLV� FRQVWUXFW�PDNHV�XVH�RI� WKH�;0/
QDPHVSDFH�IDFLOLW\�

<?xml version=”1.0”?>
<rdf:RDF xmlns:rdf=”http://www.w3.org/rdf-syntax”

xmlns:dc=”http://purl.com/dc/elements/1.0”
xmlns:edu=”http://www.ekengren.com/rdf/schemas/eduschema” />

<edu:Exercise about=”http://www.ekengren.com/rdf/math_exercise”>
<dc:title>Pigeon and Email</dc:title>

</edu:Exercise>
</rdf:RDF>

:H�KDYH�UHSODFHG�WKH�UGI�'HVFULSWLRQ�HOHPHQW�ZLWK�D�HGX�([HUFLVH�HOHPHQW�DQG�UHPRYHG�WKH
UGI�W\SH� SURSHUW\��7KLV� GRHVQ·W� LQ� DQ\�ZD\� FKDQJH� WKH� GDWD�PRGHO�� KHQFH� WKH� VHULDOL]DWLRQV� DUH
HTXLYDOHQW�

1RZ�� OHW·V� VHH� KRZ� WKH� HGX�([HUFLVH� FODVV� LV� GHILQHG� LQ� WKH
KWWS���ZZZ�HNHQJUHQ�FRP�UGI�VFKHPDV�HGXVFKHPD��:HOO��ZH�FUHDWH�D�QRGH�WKDW�KDV�WKH�,'�RI
([HUFLVH�E\�FUHDWLQJ�D�GHVFULSWLRQ�HOHPHQW�ZLWK�WKH�,'�DWWULEXWH��EXW�ZLWKRXW�WKH�DERXW�DWWULEXWH�
,Q� HIIHFW�� WKLV� LV� QRW� D� GHVFULSWLRQ� DERXW� D� UHVRXUFH�� UDWKHU� LW� LV� D� UHVRXUFH� LQ� LWVHOI� ZLWK� WKH
VSHFLILHG� ,'��:H�GHFODUH� WKLV� UHVRXUFH� WR�EH�RI� WKH� FODVV� UGIV�&ODVV��7KH� UGIV�&ODVV�UHVRXUFH�� LV
GHILQHG� DV�SDUW�RI� WKH�5')�6FKHPD�PDFKLQHU\��(YHU\�5')�GDWD�PRGHO� LQFOXGHV� WKLV� UHVRXUFH
�DQG�D�IHZ�RWKHU�UHVRXUFHV��LPSOLFLWO\�

7KH�HGX�([HUFLVH�QRGH�LQ�)LJXUH����LV�GHILQHG�LQ�HGXVFKHPD�DV�

<rdf:Description ID=”Exercise”>
<rdf:type resource = “http://www.w3.org/TR/WD-rdf-schema#Class”/>

</rdf:Description>

2U��XVLQJ�WKH�PRUH�FRPSDFW�IRUP��ZLWK�UGIV�GHILQHG�DV�WKH�5')�6FKHPD�QDPHVSDFH�

<rdfs:Class ID=”Exercise”/>

3URSHUWLHV� DUH� GHFODUHG� LQ� D� VLPLODU� ZD\�� XVLQJ� WKH� EXLOW�LQ� UGI�3URSHUW\�UHVRXUFH�� 7KH
UHFRPPHQGHG�FRQYHQWLRQ�LV�WR�XVH�WKH�ILUVW�OHWWHU�FDSLWDOL]HG�LQ�FODVV�QDPHV�DQG�QRQ�FDSLWDOL]HG
LQ�SURSHUW\�QDPHV�



��

<rdf:Property ID=”title”/>

7KHUH�DUH� D� IHZ�´&RUH�&ODVVHVµ�� ´&RUH�3URSHUWLHVµ� DQG�´&RUH�&RQVWUDLQWVµ�GHILQHG� LQ� WKH
5')� 6FKHPD� VSHFLILFDWLRQ� >5')6&+@�� 7KHUH� DUH� PDQ\� VFHQDULRV� ZKHUH� WKHVH� VLPSOH
PHFKDQLVPV� DUH� QRW� DGHTXDWH�� D� PRUH� JHQHUDO� VFKHPD�PDSSLQJ�PHFKDQLVP� IRU� 5')�PD\� EH
GHYHORSHG�LQ�IXWXUH�:�&�DFWLYLW\�>5')6&+@�

������ &21675$,176

:H�FDQ�SODFH�FRQVWUDLQWV�RQ�SURSHUWLHV�E\�GHFODULQJ� LQ�ZKDW�GRPDLQ�D�SDUWLFXODU�SURSHUW\� LV
UHOHYDQW�� L�H�� RQ� ZKDW� FODVV� RI� UHVRXUFHV� LW� FDQ� EH� XVHG��:H� FDQ� DOVR� FRQVWUDLQ� WKH� UDQJH� RI� D
SURSHUW\�E\�GHFODULQJ�WKH�FODVV�DOORZHG�IRU�WKH�UHVRXUFH�YDOXHV�IRU�WKH�SURSHUW\�

5')�6FKHPD� IRFXVHV�RQ�SURSHUWLHV� UDWKHU� WKDQ�FODVVHV��7KLV�PHDQV� WKDW� WKH�5')�6FKHPD
6SHFLILFDWLRQ� FXUUHQWO\� GRHV� QRW� LQWURGXFH� D� ZD\� RI� VSHFLI\LQJ� ZKDW� SURSHUWLHV� DUH� UHTXLUHG� WR
GHVFULEH� DQ� LQVWDQFH� RI� D� SDUWLFXODU� FODVV�� :H� FDQQRW� GHFODUH� WKDW� DQ� LQVWDQFH� RI� WKH� FODVV
HGX�([HUFLVH�PXVW� LQFOXGH� WKH� SURSHUWLHV� WLWOH� DQG� FUHDWRU�� $OVR�� ZH� FDQQRW� LQ� DQ\� ZD\� SUHYHQW
SHRSOH� WKDW� XVH� HGXVFKHPD� IURP� GHVFULELQJ� LQVWDQFHV� RI� HGX�([HUFLVH� ZLWK� XQNQRZQ� SURSHUWLHV
IURP�RWKHU�VFKHPDV��7KH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI� WKLV� DUH�GLVFXVVHG� IXUWKHU� LQ�VHFWLRQ
����ZKHUH�'&'��'RFXPHQW�&RQWHQW�'HVFULSWLRQ��LV�LQWURGXFHG�

$�PRUH�FRPSOHWH�VFKHPD�IRU�RXU�PDWK�H[HUFLVH�ORRNV�OLNH�WKLV�
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Exercise Image

ContentObject

rdfs:subClassOf rdfs:subClassOf

content

rdfs:Class

rdf:type rdf:type

rdf:type

rdf:Property

rdf:type

The content of this resource.
This may be a literal resource
or another ContentObject or a

collection of reources.

rdfs:comment
rdfs:domain
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resource.rdfs:comment

rdf:subject

rdf:type

rdf:object

description01rdf:_1

rdf:Bag

rdf:type
pigeon.jpg

rdf:type

)LJXUH�����7KLV�LV�SDUW�RI� WKH� VFKHPD�GHILQLWLRQ� IRU� HGXVFKHPD��1RWH� WKDW� WKH� VFKHPD� LV�SDUW� RI� WKH
5')�GDWD�PRGHO�IRU�WKH�PDWK�H[HUFLVH��:H�KDYH�GHILQHG�([HUFLVH�DQG�,PDJH�DV� VXEFODVVHV�RI�D
&RQWHQW2EMHFW�FODVV�DQG�ZH�KDYH�FRQVWUDLQHG�WKH�FRQWHQW�SURSHUW\�VR�WKDW�LW�FDQ�RQO\�EH�XVHG�RQ
,QVWDQFHV� RI�&RQWHQW2EMHFW� �RU� VXEFODVVHV� WKHUHRI��� 7KH� GRWWHG� OLQH� LV� WKH� GLYLVLRQ� EHWZHHQ� VFKHPD
DQG�LQVWDQFH�

:H�KDYH�XVHG� WKH� HGX�FRQWHQW�SURSHUW\� WR�GHVFULEH�RXU�PDWK� H[HUFLVH��$SSDUHQWO\�� RXU�PDWK
H[HUFLVH�FRQWDLQV�DQ�LQVWDQFH�RI�WKH�FODVV�HGX�,PDJH��7KH�HGX�FRQWHQW�SURSHUW\�KDV�EHHQ�FRQVWUDLQHG
WR�EH�XVHG�RQO\�RQ� LQVWDQFHV�RI�&RQWHQW2EMHFW� �RU� VXEFODVVHV�RI�&RQWHQW2EMHFW���7KLV� FRQVWUDLQW� LV
H[SUHVVHG�ZLWK�WKH�UGIV�GRPDLQ�SURSHUW\�

$�SUREOHP�ZLWK�WKH�FXUUHQW�5')�6FKHPD�VSHFLILFDWLRQ� LV� WKDW�RQO\�RQH� UGIV�UDQJH� VWDWHPHQW
PD\�EH�JLYHQ�WR�D�SURSHUW\��,Q�WKLV�FDVH�ZH�ZRXOG�OLNH�WKH�HGX�FRQWHQW�VWDWHPHQWV�WR�KDYH�D�YDOXH
WKDW� LV�HLWKHU�DQ�LQVWDQFH�RI�WKH�FODVV�&RQWHQW2EMHFW�RU�D�VWULQJ��,Q�WKH�5')�6FKHPD�VSHFLILFDWLRQ�
VWULQJV� DUH� LQVWDQFHV� RI� WKH� FODVV� UGIV�/LWHUDO�ZKLFK� LV� LPSOLFLWO\� GHFODUHG� E\� WKH� 5')� 6FKHPD
PDFKLQHU\�� ,I� ZH� FRQVWUDLQ� HGX�FRQWHQW� WR� KDYH� RQO\� &RQWHQW2EMHFW� YDOXHV� WKHQ� WKH� IROORZLQJ
FRQVWUXFW�LV�LQYDOLG�
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edu:Exercise

rdf:type

edu:content

dc:creator

Fyodor Dostoyevski

edu:content

Alexey Fyodorovitch Karamazov was the third
 son of Fyodor Pavlovitch Karamazov, a landowner
 well known in our district in his own day, and still
remembered among us owing to his gloomy and
tragic death...

edu:Text

rdf:type

edu:ContentObject

rdfs:subClassOf
rdfs:subClassOf

)LJXUH����7KH�HGX�FRQWHQW�SURSHUW\�WR�WKH�ULJKW�KDV�D�VWULQJ�YDOXH��FODVV�UGI�/LWHUDO���7KLV�LQYDOLG�LI
WKH�HGX�FRQWHQW�SURSHUW\·V�UDQJH�LV�&RQWHQW2EMHFW�

$� ZRUNDURXQG� IRU� WKLV� SUREOHP� LV� WR� JLYH� D� ´KXPDQ� UHDGDEOHµ� FRPPHQW� LQ� WKH� VFKHPD
LQVWHDG�RI�D�PDFKLQH�XQGHUVWDQGDEOH�UDQJH�FRQVWUDLQW��´HGX�FRQWHQW� LV� WKH� FRQWHQW� RI� WKLV� UHVRXUFH��7KH
FRQWHQW�PD\�EH�D�OLWHUDO�UHVRXUFH�RU�DQRWKHU�&RQWHQW2EMHFW�RU�D�FROOHFWLRQ�RI�UHVRXUFHV�µ

������ 92&$%8/$5,(6�96��6&+(0$6

7KHUH� LV� VRPH� FRQIXVLRQ� DV� WR� ZKDW� WKH� GLIIHUHQFH� LV� EHWZHHQ� YRFDEXODULHV� DQG� VFKHPDV�
>5')6&+@�VWDWHV�

´7KH�SKUDVH�5')�YRFDEXODU\�LV�XVHG�KHUH�WR�UHIHU�WR�WKRVH�UHVRXUFHV�ZKLFK�HYROYH�RYHU�WLPH�
5')� 6FKHPD� LV� XVHG� WR� GHQRWH� WKRVH� UHVRXUFHV� ZKLFK� FRQVWLWXWH� WKH� SDUWLFXODU� �XQFKDQJLQJ�
YHUVLRQV�RI�DQ�5')�YRFDEXODU\�DW�DQ\�SRLQW�RI�WLPH��7KXV�ZH�PLJKW�WDON�DERXW�WKH�HYROXWLRQ�RI
WKH�'XEOLQ�&RUH� YRFDEXODU\��(DFK� YHUVLRQ� RI� WKH�'XEOLQ�&RUH� YRFDEXODU\� ZRXOG� EH� D� GLIIHUHQW
5')�VFKHPD��DQG�ZRXOG�KDYH�D�FRUUHVSRQGLQJ�5')�PRGHO�DQG�FRQFUHWH�V\QWDFWLF�UHSUHVHQWDWLRQ�µ

����� '2&80(17�&217(17�'(6&5,37,21�²�'&'

'&'�ZDV� VXEPLWWHG� WR� WKH�:RUOG�:LGH�:HE�&RQVRUWLXP� �:�&�� E\� ,%0� DQG�0LFURVRIW
>'&'@�� 7KH� GRFXPHQW� SURSRVHV� D� VWUXFWXUDO� VFKHPD� IDFLOLW\� IRU� VSHFLI\LQJ� UXOHV� FRYHULQJ� WKH
VWUXFWXUH�DQG�FRQWHQW�RI�;0/�GRFXPHQWV��$V�ZH�XQGHUVWDQG�WKH�VSHFLILFDWLRQ�>'&'@��'&'�LV�D
JUDPPDU�IRU�H[SUHVVLQJ�5')�YRFDEXODULHV��UDWKHU�WKDQ�DQ�5')�YRFDEXODU\�LQ�LWVHOI��7KLV�PHDQV
WKDW� ZH� ZRXOG� UHIHU� WR� D� '&'� GRFXPHQW� ZLWK� RXU� QDPHVSDFH� GHFODUDWLRQV� LQ� RXU� 5')
GRFXPHQWV��VHFWLRQ�������L�H��LW·V�VFKHPD�GHFODUDWLRQV�

'&'� LV� DQ� LQWHUHVWLQJ� DOWHUQDWLYH� WR� WKH�5')� 6FKHPD� VSHFLILFDWLRQ� >5')6&+@�� +HUH� LV� D
FRPSDULVRQ�RI�IHDWXUHV�



��

5')�6FKHPD '&'

$SSURDFK 3URSHUW\�EDVHG &ODVV�EDVHG

6\QWD[ 5') ;0/

&RQVWUDLQWV�RQ�FODVVHV 1R <HV

&RQVWUDLQV�RQ�SURSHUWLHV <HV 1R

3ULPLWLYH�GDWD�W\SHV 1R� <HV��

7DEOH����&RPSDULVRQ�RI�IHDWXUHV��5')�6FKHPD�YV��'&'�

$�'RFXPHQW�&RQWHQW�'HVFULSWLRQ��'&'��LV�D�VHW�RI�SURSHUWLHV�XVHG�WR�FRQVWUDLQ�WKH�W\SHV�RI
HOHPHQWV� DQG�QDPHV� RI� DWWULEXWHV� WKDW�PD\� DSSHDU� LQ� DQ�;0/�GRFXPHQW�� WKH� FRQWHQWV� RI� WKH
HOHPHQWV��DQG�WKH�YDOXHV�RI�WKH�DWWULEXWHV��,I�WKH�;0/�GRFXPHQW�IROORZV�WKH�5')�PRGHO��'&'
SXWV�FRQVWUDLQWV�RQ�DOORZHG�DQG�UHTXLUHG�VWDWHPHQWV�LQ�WKH�GHFODUHG�FODVVHV�

+HUH�LV�DQ�H[DPSOH�RI�D�'&'�VFKHPD�

<DCD>
<ElementDef Type=”content”/>

<ElementDef Type=”ContentObject” Model=”Elements” Content=”Open”>
<Description>This is the ContentObject class</Description>
<Group RDF:Order=”Bag”>

<Group Occurs=”Required”>
<Element>dc:title</Element>
<Element>dc:creator</Element>
<Element>dc:date</Element>

</Group>
<Group Occurs=”Optional”>

<Element>content</Element>
</Group>

</Group>
</ElementDef>

<ElementDef Type=”Exercise” Model=”Elements” Content=”Open”>
<Description>This is the Exercise class. It inherits from

ContentObject</Description>
<Extends Type=”ContentObject”/>

</ElementDef>
</DCD>

7KH�DERYH�VFKHPD�GHFODUHV�D�&RQWHQW2EMHFW�FODVV�ZKLFK�VKRXOG�EH�GHVFULEHG�E\� WKH�UHTXLUHG
HOHPHQWV�GF�WLWOH��GF�FUHDWRU�DQG�GF�GDWH��GHILQHG�LQ�VRPH�H[WHUQDO�VFKHPD���7KH�FRQWHQW�REMHFW�FDQ�EH
GHVFULEHG� ZLWK� WKH� RSWLRQDO� FRQWHQW� HOHPHQW� �GHFODUHG� LQ� WKLV� VFKHPD��� 7KH� DWWULEXWH
&RQWHQW µ2SHQµ� GHFODUHV� WKDW� LQVWDQFHV� RI� WKLV� FODVV� FDQ� DOVR� EH� GHVFULEHG� E\� RWKHU� HOHPHQWV�
GHILQHG�LQ�WKLV�RU�DQ�H[WHUQDO�VFKHPD�

$V�7DEOH���VXJJHVWV��5')�6FKHPD�DQG�'&'�DUH�TXLWH�GLIIHUHQW��5')�6FKHPDV�DUH�H[SUHVVHG
XVLQJ�5')�0RGHO�DQG�6\QWD[�DQG�DUH�FORVH�WR�5')�´LQ�VSLULWµ��ZKLOH�'&'V�XVH�WKHLU�RZQ�;0/
V\QWD[�DQG�DUH�PXFK�FORVHU�LQ�VSLULW�WR�FODVVLFDO�GDWDEDVHV��7KH�UHDVRQV�IRU�WKLV�FRQFOXVLRQ�DUH�

�� 5')�6FKHPD�IRFXVHV�RQ�SURSHUWLHV��<RX�GHFODUH�D�YRFDEXODU\��VFKHPD��ZKLFK�LV�D�FROOHFWLRQ
RI�SURSHUWLHV�DQG�FRQVWUDLQWV�RQ�WKRVH�SURSHUWLHV��,W·V�SRVVLEOH�WR�FRQVWUDLQ�WKH�LQVWDQFHV

�����������������������������������������������������
��5')�6FKHPD�PD\�EH�H[WHQGHG�LQ�WKH�IXWXUH�WR�VXSSRUW�GDWD�W\SHV�

���([DPSOHV�RI�'&'�GDWD�W\SHV�DUH��VWULQJ��QXPEHU��GDWH�DQG�WLPH�



��

RI�ZKLFK�FODVVHV�D�SURSHUW\�PD\�EH�XVHG��,W�LV�DOVR�SRVVLEOH�WR�VD\�WKDW�D�SURSHUW\�PXVW
KDYH�D�YDOXH�WKDW� LV�DQ� LQVWDQFH�RI�D�FHUWDLQ�FODVV��2IWHQ�QR�VXFK�FRQVWUDLQWV�DUH�JLYHQ�
EHFDXVH�RQH�ZDQWV�WKH�YRFDEXODU\�WR�EH�XVHG�RQ�DOO�NLQGV�RI�UHVRXUFHV��2QH�H[DPSOH�RI
VXFK�D�YRFDEXODU\� LV� WKH�'XEOLQ�&RUH� VFKHPD�� ,Q�5')�6FKHPD� WKHUH� LV� �FXUUHQWO\��QR
ZD\�WR�H[SUHVV�WKDW�D�FHUWDLQ�FODVV�PXVW�RU�VKRXOG�EH�GHVFULEHG�E\�D�FHUWDLQ�SURSHUW\��*LYHQ
WKH�GHFHQWUDOL]HG�QDWXUH�RI�WKH�ZHE��LW�ZDVQ·W�FRQVLGHUHG�IHDVLEOH�WR�UHVWULFW�D�FODVV�WR�EH
GHVFULEHG�LQ�D�FHUWDLQ�ZD\�RU�ZLWK�FHUWDLQ�SURSHUWLHV��7KH�5')�6FKHPD�GRHVQ·W�FRQWDLQ
DQ\�GDWD�W\SHV�EXW�PD\�EH�H[WHQGHG�WR�VXSSRUW�WKHP�

�� ,Q�'&'� WKH� IRFXV� LV� RQ� FODVVHV��:H� FDQ� VD\� WKDW� D� FODVV�PXVW� EH� GHVFULEHG� E\� FHUWDLQ
SURSHUWLHV� �HOHPHQWV� LQ� WKH� '&'� WHUPLQRORJ\��� :H� FDQ� HYHQ� SXW� D� FRQVWUDLQW
&RQWHQW µ&ORVHGµ� ZKLFK� PHDQV� WKDW� WKH� FODVV� FDQ� RQO\� EH� GHVFULEHG� E\� WKH� VXSSOLHG
SURSHUWLHV��:H�FDQ�DOVR�SXW�FRQVWUDLQWV�RQ� WKH�YDOXHV�RI�SURSHUWLHV��'&'�DOVR�GHILQHV
GDWD�W\SHV�

6R�ZKLFK� VFKHPD�GHILQLWLRQ� ODQJXDJH� VKRXOG�ZH�XVH��5')�6FKHPD�RU�'&'"� ,Q� WKH�PDWK
H[HUFLVH�FDVH�VWXG\�ZH�FKRVH�5')�6FKHPD��7KH�UHDVRQV�IRU�WKLV�FDQ�EH�LOOXVWUDWHG�E\�DQ�H[DPSOH�

:LWK�5')�6FKHPD�ZH�FDQ�VXEFODVV�RXU�´0DWK%RRNµ�FODVV�IURP�D�ZHOO�NQRZQ�´%RRNµ�FODVV
IURP� VRPH� ZLGHO\� XVHG� VFKHPD�� /HW·V� VD\� IRU� H[DPSOH� WKDW� WKH� RQOLQH� ERRNVWRUH� $PD]RQ
SURYLGHV�VXFK�D�VFKHPD��%\�VXEFODVVLQJ�WKH�%RRN�FODVV�IURP�WKH�$PD]RQ�VFKHPD�ZH�GHFODUH�WKDW
ZH�DUH�VHOOLQJ�D�ERRN�WKDW�FRPSOLHV�ZLWK�$PD]RQ·V�GHILQLWLRQ�RI�ZKDW�D�ERRN�LV��7KLV�GRHV�QRW
PHDQ�WKDW�ZH�KDYH�WR�XVH�SURSHUWLHV�IURP�WKH�$PD]RQ�VFKHPD�WR�GHVFULEH�RXU�ERRN��RU�PDWK
ERRN��UHVRXUFHV��,QVWHDG�ZH�PD\�ZDQW�WR�XVH�WKH�'XEOLQ�&RUH�VFKHPD�DQG�D�IHZ�SURSHUWLHV�WKDW
ZH�GHFODUH�LQ�RXU�RZQ�VFKHPD��HGX���,W�LV�LPSRVVLEOH�IRU�WKH�FUHDWRU�RI�WKH�$PD]RQ�VFKHPD�WR
SHUFHLYH�HYHU\�SRVVLEOH�SURSHUW\�WKDW�XVHUV�RQ�WKH�ZHE�ZLOO�ZDQW�WR�GHVFULEH�WKH�ERRN�FODVV�ZLWK�

7KH�QH[W�VHFWLRQ�������GHVFULEHV�D�VFHQDULR�ZKHUH�'&'�LV�XVHIXO�� L�H��ZKHQ�ZH�XVH�5')�WR
WUDQVSRUW�GDWD�EHWZHHQ�VHUYHUV��7KHQ�ZH�ZRXOG�OLNH�WR�YDOLGDWH�WKH�5')�GHVFULSWLRQV�VR�WKDW�WKH\
FRQWDLQ�DOO�GDWD�WKH�UHFHLYLQJ�VHUYHU�UHTXLUHV�DQG�WKDW�WKH�GDWD�DUH�RI�WKH�UHTXLUHG�GDWD�W\SHV�

'&'�LV�OLNHO\�WR�EHFRPH�ZLGHO\�XVHG�LI�,%0�DQG�0LFURVRIW�FRQWLQXH�WR�EDFN�WKHP��'&'�LV
DOUHDG\�LPSOHPHQWHG�LQ�0LFURVRIW�,QWHUQHW�([SORUHU���

����� 5')�$6�0($16�2)�75$163257

$V�ZH�DGG�PRUH�UHVRXUFHV�WR�WKH�HGX�FRQWHQW�EDJ�RI�RXU�PDWK�H[HUFLVH��VXFK�DV�DQ�LQVWDQFH
RI�WKH�FODVV�7H[W��DQ�LQVWDQFH�RI�,PDJH�DQG�DQ�LQVWDQFH�RI�6ROXWLRQ�ZH�PD\�VWDUW�WR�UHDOL]H�WKDW
WKLV�LV�QR�ORQJHU�D�GHVFULSWLRQ�RI�D�PDWK�H[HUFLVH�GHILQHG�LQ�PDWKBH[HUFLVH��7KH�5')�GRFXPHQW�LV
WKH�PDWK�H[HUFLVH��7KLV�KLJKOLJKWV�WKH�IDFW�WKDW�5')�LV�D�GDWD�PRGHO�JHQHUDO�HQRXJK�WR�EH�XVHG
IRU�RWKHU�WKLQJV�WKDQ�MXVW�GHVFULELQJ�UHVRXUFHV��:H�FDQ�XVH�5')�DV�WKH�WUDQVSRUW�IRUPDW�RI�PDWK
H[HUFLVHV�

$V� WKH�5')�GRFXPHQW� LV� LQ� IDFW� RXU�PDWK� H[HUFLVH��ZH� FDQ� UHPRYH� WKH� ´DERXWµ�DWWULEXWH
IURP�WKH�UGI�'HVFULSWLRQ�HOHPHQW�DQG�DGG�DQ�,'�WKDW�LGHQWLILHV�WKLV�QHZ�PDWK�H[HUFLVH�UHVRXUFH�

5')�FDQ�EH�XVHG�WR� WUDQVSRUW�PDWK�H[HUFLVHV�RU�ERRNV�FRQWDLQLQJ�PDWK�H[HUFLVHV�EHWZHHQ
GLIIHUHQW�VHUYHUV��$�PDWK�H[HUFLVH�EURNHU�FRXOG� LPSRUW�PDWK�H[HUFLVHV�H[SUHVVHG� LQ�5')�IURP
PDQ\�GLIIHUHQW�VHUYHUV��2I�FRXUVH��WKH�PDUNHW�IRU�PDWK�H[HUFLVHV�PD\�QRW�EH�ELJ�HQRXJK�WR�PDNH
WKLV�FRPPHUFLDOO\�YLDEOH�
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)LJXUH�����7KH�5')�'DWD� VRXUFHV� DUH� SURYLGHUV� RI�PDWK� H[HUFLVHV��7KH\� DUH� FDSDEOH� RI� GHOLYHULQJ
WKH� PDWK� H[HUFLVHV� LQ� 5')� DFFRUGLQJ� WR� VRPH� DJUHHG� XSRQ� VFKHPD�� 7KH�0DWK� ([HUFLVH� %URNHU
UHDGV� WKH� 5')� GDWD� IURP� WKH� GLIIHUHQW� VRXUFHV� DQG� SURYLGHV� DQ� LQWHUIDFH� WR� WKH� 7HDFKHU� ORRNLQJ
IURP�PDWK�H[HUFLVHV�

)LJXUH� ��� KLJKOLJKWV� ZK\� 5')� LV� LQWHUHVWLQJ� WR� D� V\VWHP� OLNH� WKH� 0XOWLPHGLD� %URNHU
>00%52.@��7KH�0XOWLPHGLD�EURNHU�ZRXOG�EHQHILW�IURP�EHLQJ�DEOH�WR�SUHVHQW�LWV�SURGXFWV�LQ�D
IRUPDW�WKDW�LV�UHFRJQL]HG�E\�H[WHUQDO�V\VWHPV��IRU�H[DPSOH�RWKHU�0XOWLPHGLD�%URNHUV��

����� 6800$5<

:H�KDYH�QRZ�FRPSOHWHG�WKH�5')�PDWK�H[HUFLVH�H[DPSOH��:H�KDYH�PRGHOHG�D�PDWK�H[HUFLVH
XVLQJ�WKH�5')�GDWD�PRGHO�DQG�SURYLGHG�D�VFKHPD�XVLQJ�WKH�5')�6FKHPD�VSHFLILFDWLRQ��:H�KDYH
VKRZHG� WKDW� 5')� LV� FDSDEOH� RI� PRUH� WKDQ� MXVW� GHVFULELQJ� UHVRXUFHV�� 5')� FDQ� EH� XVHG� IRU
VWRUDJH��WUDQVSRUW�DQG�UHWULHYDO�RI�DQ\�GDWD�

:KHQ� PRGHOLQJ� WKH� PDWK� H[HUFLVH� ZH� XVHG� WKH� GF�UHODWLRQ� SURSHUW\� WR� LQGLFDWH� UHODWLRQV
EHWZHHQ�GLIIHUHQW�UHVRXUFHV��7KH�PDWK�H[HUFLVH�LV�D�SDUW�RI�D�ODUJHU�FRQWH[W��WKH�PDWK�ERRN��7KH
H[HUFLVH�LQ�WXUQ�FRQVLVWV�RI�D�QXPEHU�RI�UHVRXUFHV�VXFK�DV�WH[WV�DQG�LPDJHV�

,Q� FRQVWUXFWLQJ� D� VFKHPD� IRU� WKH�PDWK� H[HUFLVH�ZH� EULHIO\� GLVFXVVHG� WKH� EHQHILWV� RI� 5')
6FKHPD� RYHU� RWKHU� VFKHPD� GHILQLWLRQ� PRGHOV� VXFK� DV� '&'�� :H� DOVR� QRWHG� D� SUREOHP� ZLWK
DOORZLQJ�RQO\�RQH�UGIV�UDQJH�SURSHUW\�LQ�WKH�VFKHPD�GHILQLWLRQ�RI�D�SURSHUW\�

:H� FRQFOXGH� WKLV� FKDSWHU� ZLWK� H[DPSOHV� RI� 5')� DSSOLFDWLRQV�� $Q� 5')� DSSOLFDWLRQ� LV� D
YRFDEXODU\� DQG� DGGLWLRQDO� VHPDQWLFV� WKDW� IRUP� D� OD\HU� RQ� WRS� RI� 5')�� ([DPSOHV� RI� 5')
DSSOLFDWLRQV�DUH�

�� 3,&6�²�3ODWIRUP�IRU�,QWHUQHW�&RQWHQW�6HOHFWLRQ�>3,&6@�ZKLFK�ZH�GLVFXVVHG�LQ�FKDSWHU���

�� 3�3���3ODWIRUP�IRU�3ULYDF\�3UHIHUHQFHV�>3�3@��7KH�3�3�VSHFLILFDWLRQ�ZLOO�HQDEOH�:HE�VLWHV�WR
H[SUHVV� WKHLU�SULYDF\� SUDFWLFHV� DQG�XVHUV� WR� H[HUFLVH� SUHIHUHQFHV�RYHU� WKRVH� SUDFWLFHV�� 3�3
SURGXFWV� ZLOO� DOORZ� XVHUV� WR� EH� LQIRUPHG� RI� VLWH� SUDFWLFHV�� WR� GHOHJDWH� GHFLVLRQV� WR� WKHLU
FRPSXWHU�ZKHQ�SRVVLEOH��DQG�DOORZ�XVHUV�WR�WDLORU�WKHLU�UHODWLRQVKLS�WR�VSHFLILF�VLWHV�
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�� '6LJ�²�'LJLWDO�6LJQDWXUH�,QLWLDWLYH�>'6,*@��7KH�:�&�'LJLWDO�6LJQDWXUH�:RUNLQJ�*URXS
GHYHORSHG�D�VWDQGDUG�IRUPDW�IRU�PDNLQJ�GLJLWDOO\�VLJQHG��PDFKLQH�UHDGDEOH�DVVHUWLRQV�DERXW�D
SDUWLFXODU�LQIRUPDWLRQ�UHVRXUFH��0RUH�JHQHUDOO\��LW�LV�WKH�JRDO�RI�WKH�'6LJ�SURMHFW�WR�SURYLGH�D
PHFKDQLVP�WR�PDNH�WKH�VWDWHPHQW��VLJQHU�EHOLHYHV�VWDWHPHQW�DERXW�LQIRUPDWLRQ�UHVRXUFH�

PICS P3P DSig

RDF

XML

)LJXUH�����5')�DSSOLFDWLRQV�DUH�D�OD\HU�RQ�WRS�RI�5')
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,Q�WKLV�VHFWLRQ�ZH�ZLOO�GLVFXVV�KRZ�5')�ZDV�LPSOHPHQWHG�LQ�RXU�SURMHFW��/HW·V�UHFDSWXUH�WKH
REMHFWLYH�RI�WKH�LPSOHPHQWDWLRQ�SDUW�RI�WKLV�SURMHFW�IURP�WKH�LQWURGXFWLRQ�LQ�VHFWLRQ���

´:H� ZDQW� WR� GHVFULEH� WKH� SURGXFWV� DQG� VHUYLFHV� VR� RXWVLGH� PHWDGDWD� FRQVXPHUV� FDQ
GLVFRYHU� WKH� SURGXFWV� DQG� UHODWLRQVKLSV� EHWZHHQ� SURGXFWV��:H� DOVR� ZDQW� WR� EH� DEOH� WR
GHVFULEH�DQG�H[SRUW�SURGXFWV�DQG�VHUYLFHV�WR�RWKHU�0XOWLPHGLD�%URNHU�V\VWHPV�RU�VLPLODU
V\VWHPV�IURP�RWKHU�YHQGRUVµ

:H�KDYH�DOUHDG\�GLVFXVVHG�WKH�KRZ�WKH�SURGXFWV�LQ�WKH�0XOWLPHGLD�%URNHU�FDQ�EH�PRGHOHG
ZLWK� WKH�5')�GDWD�PRGHO��:H�KDYH� DOVR�GHILQHG� D� VLPSOH� VFKHPD� VXLWDEOH� IRU� WKH� HGXFDWLRQDO
SURGXFW�FDVH�LQ�WKH�0XOWLPHGLD�%URNHU��$�FRPSOHWH�GHVFULSWLRQ�RI�WKH�PDWK�H[HUFLVH�PRGHO�DQG
VFKHPD�FDQ�EH�IRXQG�LQ�WKH�QH[W�VHFWLRQ�

5')�ZDV�LPSOHPHQWHG�ERWK�RQ�WKH�0XOWLPHGLD�%URNHU�DQG�LQ�D�VLPSOH�FOLHQW��ZKLFK�ZH�FDOO
WKH� 5GI&OLHQW�� 'HWDLOV� DERXW� WKH� VHUYHU� VLGH� LPSOHPHQWDWLRQ�� L�H�� WKH� LPSOHPHQWDWLRQ� RQ� WKH
0XOWLPHGLD� %URNHU� FDQ� EH� IRXQG� LQ� VHFWLRQ� ����� 7KH� 5GI&OLHQW� LV� DQ� 5')� SDUVHU� FDSDEOH� RI
VKRZLQJ�5')�GHVFULSWLRQV�RI� DOO� NLQGV�RI� UHVRXUFHV�� L�H�� WKH� FOLHQW� LV�QRW� WLHG� WR� DQ\�SDUWLFXODU
DSSOLFDWLRQ� RU� VFKHPD�� $� XVHU� FDQ� HGLW� WKH� 5')� GHVFULSWLRQV� XVLQJ� D� VLPSOH� JUDSKLFDO� XVHU
LQWHUIDFH��'HWDLOV�DERXW�WKH�FOLHQW�VLGH�LPSOHPHQWDWLRQ��WKH�5GI&OLHQW��FDQ�EH�IRXQG�LQ�VHFWLRQ�����
7KHVH�VHFWLRQV�DVVXPH�VRPH�NQRZOHGJH�DERXW�ZHE�VHUYHUV�DQG�SURJUDPPLQJ�WHFKQLTXHV�

����� 5')�'$7$�02'(/�$1'�6&+(0$

7KH� LQWHUHVWHG� UHDGHU� VKRXOG� KDYH� D� SUHWW\� JRRG� XQGHUVWDQGLQJ� RI�5')� DIWHU� UHDGLQJ� WKH
SUHYLRXV�FKDSWHUV�DQG�LV�SUREDEO\�HDJHU�WR�VHH� WKH�5')�GDWD�PRGHO�RI�PDWK�H[HUFLVH� LQVWDQFHV
DFWXDOO\�JHQHUDWHG�E\�WKH�0XOWLPHGLD�%URNHU��/HW·V�ORRN�DW�D�PDWK�H[HUFLVH�LQVWDQFH�DQG�WKH�HGX
VFKHPD�LPSOHPHQWDWLRQ�EHIRUH�ZH�GLYH�LQWR�WKH�VHUYHU�VLGH�LPSOHPHQWDWLRQ�LQ�VHFWLRQ�����
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)LJXUH�����5')�VFKHPD�IRU�WKH�HGX�QDPHVSDFH

����� 6(59(5�6,'(�²�08/7,0(',$�%52.(5

7KH�VHUYHU�VLGH� LPSOHPHQWDWLRQ�ZDV� VLPSOLILHG�E\� WKH� IDFW� WKDW� WKH�0XOWLPHGLD�%URNHU� LV� D
IOH[LEOH� WRRO� ZKHQ� LW� FRPHV� WR� FKRRVLQJ� KRZ� SURGXFWV� DUH� SUHVHQWHG�� 7KH� V\VWHP� VHSDUDWHV
FRQWHQW� IURP� SUHVHQWDWLRQ�� 7KLV� PHDQV� WKDW� WKH� VDPH� FRQWHQW� PD\� EH� GLVSOD\HG� LQ� VHYHUDO
GLIIHUHQW�ZD\V��GHSHQGLQJ�RQ�ZKRP�WKH�XVHU�LV�

,Q�WKH�EURNHU�V\VWHP��WKHUH�DUH�&RQWHQW�3URGXFWV�DQG�,QIRUPDWLRQ�3URGXFWV��7KH�&RQWHQW�3URGXFWV
DUH�SURGXFWV�LQ�D�WUDGLWLRQDO�ZD\��7KH\�FDQ�EH�ERRNV��PDWK�H[HUFLVHV��RU�WKLQJV�OLNH�FDUV��VKLSV�RU
VSDFH�VWDWLRQV��7KH�&RQWHQW�3URGXFWV�DUH�GHILQHG� LQ� WKH�0XOWLPHGLD�%URNHU�PHWDGDWD�GDWDEDVH�
7KH�SURGXFWV�FDQ�EH�SUHVHQWHG�LQ�PDQ\�GLIIHUHQW�ZD\V�DQG�WKH�FRPELQDWLRQ�RI����D�SURGXFW�RU�D
FROOHFWLRQ�RI�SURGXFWV�DQG����WKH�SUHVHQWDWLRQ�RI�WKDW�SURGXFW�RU�FROOHFWLRQ�RI�SURGXFWV�PDNHV�DQ
,QIRUPDWLRQ� 3URGXFW�� 7KH� SUHVHQWDWLRQ� RI� D� SURGXFW� LV� GHWHUPLQHG� E\� D� 3UHVHQWDWLRQ� 0RGHO�� $Q
LQIRUPDWLRQ�SURGXFW� FDQ�EH� WKH�+70/�SUHVHQWDWLRQ�RI� D�ERRN��$QRWKHU� ,QIRUPDWLRQ�3URGXFW
ZRXOG�EH�WKH�5')�GHVFULSWLRQ�RI�WKH�VDPH�ERRN��$�FROOHFWLRQ�RI�SURGXFWV��IRU�H[DPSOH�WKH�UHVXOW
RI�D�GDWDEDVH�TXHU\��ZLWK�D�SUHVHQWDWLRQ�PRGHO�LV�DQRWKHU�,QIRUPDWLRQ�3URGXFW�

7KH�&RQWHQW�3URGXFWV�DQG�,QIRUPDWLRQ�3URGXFWV�DUH�GHILQHG�LQ�D�PHWDGDWD�GDWDEDVH�
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)LJXUH� ���� 6FKHPDWLF� GUDZLQJ� VKRZLQJ� WKH� 0XOWLPHGLD� %URNHUV� SURGXFW� VWUXFWXUH�� (DFK� RI� WKH
&RQWHQW�3URGXFWV�DERYH�FDQ�EH�SUHVHQWHG�LQ�DQ\�QXPEHU�RI�ZD\V��FDOOHG�,QIRUPDWLRQ�3URGXFWV

7KH� DSSURDFK� LQ� WKLV� SURMHFW� LV� WR� LPSOHPHQW� 5')� LQ� WKH� 0XOWLPHGLD� %URNHU� VHUYHU� E\
FUHDWLQJ� DQ� ,QIRUPDWLRQ�3URGXFW� WKDW�KDV� D�3UHVHQWDWLRQ�0RGHO� WKDW� FUHDWHV�5')�RXWSXW�� 7KH
JHQHUDWLRQ�RI�5')� LV� WKHQ� FRPSOHWHO\� LQWHJUDWHG�ZLWK� WKH� UHVW� RI� WKH� V\VWHP��5')�JHQHUDWLRQ
GRHVQ·W� GLIIHU� IURP� JHQHUDWLQJ�+70/��950/�RU� DQ\� RWKHU� RXWSXW� IRUPDW�� 7KDW·V� RQH� RI� WKH
DGYDQWDJHV� WKH� %URNHU� KDV� RYHU� D� WUDGLWLRQDO� ZHE� VHUYHU�� )RUWXQDWHO\� LW� VLPSOLILHV� VHUYHU�VLGH
LPSOHPHQWDWLRQ�LQ�WKLV�SURMHFW�

7KH� SURFHVV� IURP� FOLHQW� UHTXHVW� WR� D� UHWXUQHG�5')� GRFXPHQW� LV� VKRZQ� LQ� WKH� IROORZLQJ
�PXFK�VLPSOLILHG��IORZ�FKDUW�

Database
Query

Client
Request

HTTP
Conversion

to internal XML
format

Stream

XSL processor
XML Stylesheet

File

Stream

RDF document
back to client HTTP

)LJXUH�����7KH�SURFHVV�IURP�FOLHQW�UHTXHVW�WR�DQ�5')�GRFXPHQW�GHVFULELQJ�D�SURGXFW�

7KH�VWHSV�RI�LPSOHPHQWLQJ�5')�RQ�WKH�%URNHU�DUH�

&UHDWH�D�GDWDEDVH�TXHU\�WKDW�UHWXUQV�DOO�WKH�GDWD�QHHGHG�IRU�WKH�SURGXFW�EHLQJ�GHVFULEHG��7KH
0XOWLPHGLD� %URNHU� XVHV� &4/� �&RQFHSWXDO� 4XHU\� /DQJXDJH�� ZKLFK� PDNHV� FUHDWLQJ� WKH� TXHU\
SDUWLFXODUO\�VWUDLJKWIRUZDUG�

&UHDWH� DQ� ,QIRUPDWLRQ� 3URGXFW� E\� DVVRFLDWLQJ� WKH� TXHU\� ZLWK� D� 3UHVHQWDWLRQ� 0RGHO�� 7KH
3UHVHQWDWLRQ�0RGHO�LV�LPSOHPHQWHG�ZLWK�DQ�;0/�6W\OHVKHHW��;6/���5HDGHUV�WKDW�DUHQ·W�IDPLOLDU
ZLWK�;6/�PD\�ZDQW�WR�UHDG�WKH�VHFWLRQ�RQ�;6/�LQ�$SSHQGL[�$�



��

������ 7+(�;6/�352&(6625

7KH�0XOWLPHGLD�%URNHU�XVHV�DQ�LQWHUQDO�;0/�IRUPDW�WR�H[FKDQJH�LQIRUPDWLRQ�EHWZHHQ�WKH
VHUYHU·V� GLIIHUHQW� FRPSRQHQWV�� 7KH� UHVXOW� RI� RXU� GDWDEDVH� TXHU\� LV� ZUDSSHG� XS� LQ� DQ� ;0/
GRFXPHQW�LQ�D�IRUPDW�LQWHUQDO�WR�WKH�%URNHU��,I�ZH�PDGH�WKH�SURSHU�TXHU\��WKLV�;0/�GRFXPHQW
FRQWDLQV�DOO�WKH�LQIRUPDWLRQ�QHHGHG�IRU�WKH�5')�GHVFULSWLRQ�RI�WKH�SURGXFW�

:H�VLPSO\�IHHG�WKDW�;0/�GRFXPHQW� WR�WKH�;6/�SURFHVVRU� WRJHWKHU�ZLWK�D�VW\OHVKHHW�� WKDW
WUDQVIRUPV� WKH� ;0/� GRFXPHQW� LQWR� DQ� 5')� GRFXPHQW���� 7KH� ;0/� GRFXPHQW·V� DWWULEXWHV�
ZKLFK�DUH�VSHFLILF�WR�WKH�0XOWLPHGLD�%URNHU��DUH�PDSSHG�WR�ZHOO�NQRZQ�VFKHPDV��PRVW�QRWDEO\
WKH�'XEOLQ�&RUH�VFKHPD���7KH�;6/�SURFHVVRU�OHWV�XV�SDFNDJH�DQG�UHDUUDQJH�WKH�LQIRUPDWLRQ�LQ�D
ZD\�WKDW�FUHDWHV�RXWSXW�WKDW�LV�YDOLG�5')�GHVFULSWLRQV�RI�RXU�SURGXFWV�

$�VHSDUDWH�;6/�VW\OHVKHHW� IRU�FRQYHUVLRQ�WR�5')�KDV� WR�EH�PDGH�IRU�HDFK�SURGXFW� LQ� WKH
V\VWHP��6R��LQ�RXU�HGXFDWLRQDO�SURGXFWV�FDVH��ZH�PDGH�RQH�VW\OHVKHHW�IRU�WKH�PDWK�H[HUFLVHV�DQG
DQRWKHU�IRU�WKH�PDWK�ERRNV��7KH�VFKHPD�LV� LQ�HIIHFW�KDUGZLUHG�LQWR�WKH�;6/�VW\OHVKHHW�VFULSWV�
$Q�DUHD�RI�IXWXUH�LPSURYHPHQW�LV�WR�DOORZ�WKH�VFKHPDV�WR�EH�GHILQHG�LQ�WKH�PHWDGDWD�GDWDEDVH�
7KH�;6/�VW\OHVKHHW�ZRXOG�WKHQ�EH�JHQHUDWHG�IURP�WKH�PHWDGDWD�GDWDEDVH�DXWRPDWLFDOO\�

+HUH�LV�SDUW�RI�DQ�;0/�WR�5')�VW\OHVKHHW�IRU�0LFURVRIW·V�;6/�SURFHVVRU�

<xsl>

<rule>
 <root/>
 <![CDATA[
 hello
 ]]>
 <?xml version="1.0"?>
 <rdf>
 <children/>
 </rdf>
</rule>

<rule>
 <target-element type="CATTRIBUTE">
  <attribute name="ID" value="190"/>
 </target-element>
 <select-elements>
  <target-element type="A"/>
 </select-elements>
</rule>

<rule>
 <target-element type="A"/>
 <![CDATA[

 <edu:Exercise ID="]]><eval>getAttribute(’HREF’)</eval><![CDATA[">
 ]]>
</rule>

<rule>
 <target-element type="ROW"/>

 <![CDATA[
 <!-- Instance of class edu:Exercise -->]]>

 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="190"/>
  </target-element>
 </select-elements>

 <![CDATA[ <dc:Title>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="199"/>
  </target-element>

�����������������������������������������������������
���3OHDVH�QRWH�WKDW�5')�GRFXPHQWV�DUH�LQGHHG�;0/�GRFXPHQWV��ZLWK�WKH�DGGHG�UHTXLUHPHQW�WKDW�WKH\�IROORZ�WKH�:�&
5')�0RGHO�DQG�6\QWD[�VSHFLILFDWLRQ�



��

 </select-elements>
 <![CDATA[</dc:Title>
 ]]>

 <![CDATA[ <dc:Creator>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="106"/>
  </target-element>
 </select-elements>
 <![CDATA[<"</dc:Creator>
 ]]>

 <![CDATA[</edu:Exercise>
 ]]>
</rule>

<rule>
 <target-element type="RESULT"/>
 <children/>
</rule>

<rule>
 <targem-element type="QUERY"/>
 <children/>
</rule>

</xsl>

$�PRUH�FRPSOHWH�;0/�WR�5')�VW\OHVKHHW�DQG�DQ�H[DPSOH�RI�WKH�LQWHUQDO�;0/�IRUPDW�LQ�WKH
0XOWLPHGLD�%URNHU�FDQ�EH�IRXQG�LQ�$SSHQGL[�&�

������ 27+(5�6(59(5�,03/(0(17$7,216

5')�GHVFULSWLRQV�FDQ�EH�FUHDWHG�RQ�WKH�VHUYHU�TXLWH�HDVLO\�HYHQ�LI�\RX�GRQ·W�KDYH�DFFHVV�WR
WRROV� DV� SRZHUIXO� DV� WKH� 0XOWLPHGLD� %URNHU�� 7KLV� VHFWLRQ� JLYHV� H[DPSOHV� RI� VXFK
LPSOHPHQWDWLRQV�

6HUYHU�6FULSWLQJ

2QH�ZD\�WR�JHQHUDWH�5')�LV�WR�XVH�VHUYHU�VLGH�VFULSWLQJ��6HUYHU�VLGH�VFULSWLQJ�LV�DYDLODEOH�IRU
PRVW� ZHE� VHUYHUV�� LQFOXGLQJ� WKH� ZLGHO\� XVHG�0LFURVRIW·V� ,,6���� DQG� $SDFKH���� 7KH� VFULSWV� DUH
PRVWO\�XVHG�WR�JHQHUDWH�+70/�WRGD\��7KH�VFULSWV�FDQ�KRZHYHU�JHQHUDWH�DQ\�WH[W�EDVHG�IRUPDW�

:H�ZLOO�QRZ�VKRZ�D�VFULSW� WKDW�RSHQV�D�GDWDEDVH�FRQQHFWLRQ�DQG�SDFNDJHV� WR� LQIRUPDWLRQ
GLUHFWO\�LQWR�5')�VWDWHPHQWV�

7KH�VDPSOH�VFULSW�LV�ZULWWHQ�LQ�9%6FULSW����7KH�VKDGHG�SDUWV�DUH�VFULSW�FRGH�H[HFXWHG�E\�WKH
ZHE�VHUYHU��7KH�ZKLWH�SDUWV�DUH�UHWXUQHG�WR�WKH�FOLHQW�DV�WH[W�

<%@LANGUAGE="VBSCRIPT"%>
<% Option Explicit %>
<% ’ This script generates RDF metadata %>
<%
Dim ProdId
Dim Conn
Dim RS
Dim sql
Set ProdId = Request.QueryString("ProdId")

�����������������������������������������������������
���,,6��²�0LFURVRIW�,QWHUQHW�,QIRUPDWLRQ�6HUYHU�YHUVLRQ����9LVLW�KWWS���ZZZ�PLFURVRIW�FRP�IRU�GHWDLOV�

���$SDFKH�²�DYDLODEOH�WR�VHYHUDO�SODWIRUPV��LQFOXGLQJ�/LQX[�DQG�:LQGRZV�17��9LVLW�KWWS���ZZZ�DSDFKH�RUJ�IRU�GHWDLOV�

���9%6FULSW�²�9LVXDO�%DVLF�6FULSWLQJ�(GLWLRQ��D�0LFURVRIW�VHUYHU�VFULSWLQJ�WHFKQRORJ\��6LPLODU�VFULSWV�FDQ�EH�ZULWWHQ�LQ
-DYD6FULSW�DQG�RWKHU�VFULSWLQJ�ODQJXDJHV�
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Set Conn = Server.CreateObject("ADODB.Connection")
Conn.Open "EduData"
sql = "select data.Titel, data.Undertitel, Best_nr, Media, Forfattare, Texter,
Skolform, Program, ProgramKod, ProgramTyp, Amne, Kurs, mgrupp.Typ from data,
texter2, mgrupp where data.ProdId=’"&ProdId&"’ and texter2.ProdId=’"&ProdId&"’ and
mgrupp.ProdId=’"&ProdId&"’"
Set RS = Conn.Execute(sql)
%><?xml version="1.0" encoding="ISO-8859-1"?>
<?xml:namespace ns= "http://www.w3.org/schemas/rdf-schema"  prefix="rdf" ?>
<?xml:namespace ns= "http://purl.org/metadata/dublin_core"  prefix="dc" ?>
<rdf:RDF>

 <rdf:Description bagID="desc_<%=ProdId%>" about="<%=ProdId%>">
  <dc:title><%=RS("Titel")%></dc:title>
  <edu:bestNr><%=RS("Best_nr")%></edu:bestNr>
  <dc:creator><%=RS("Forfattare")%></dc:creator>
  <dc:publisher>Educational Products Inc.</dc:publisher>
  <dc:Description><%=RS("Texter")%></dc:Description>
<% If Len(RS("Media")) > 0 Then
%><dc:format><%=RS("Media")%><dc:format>
<% End If%></rdf:Description>

  <rdf:Description about="#desc_<%=ProdId%>">
   <dc:creator>Multimedia Broker</dc:creator>
   <dc:date><%=now%></dc:date>
  </rdf:Description>

</rdf:RDF>
<% RS.Close %>
<% Conn.Close %>

7KLV�VLPSOH�VFULSW�GRHVQ·W�KDQGOH�WKLQJV�OLNH�PLVVLQJ�YDOXHV�LQ�WKH�GDWDEDVH��7KH�VFULSW�LV�UXQ
E\�WKH�ZHE�VHUYHU�ZKHQ�D�ZHE�EURZVHU�DFFHVVHV�LW�YLD�D�85/��7KH�SDUWLFXODU�LQVWDQFH�LV�LGHQWLILHG
ZLWK�3URG,G��D�SURGXFW�LG�

http://www.ekengren.com/rdf/testscript.asp?ProdId=T10023

+HUH�LV�DQ�H[DPSOH�RI�DQ�LQVWDQFH�JHQHUDWHG�E\�WKH�VFULSW�

<?xml version="1.0" encoding="ISO-8859-1"?>
<?xml:namespace ns= "http://www.w3.org/schemas/rdf-schema"  prefix="rdf" ?>
<?xml:namespace ns= "http://purl.org/metadata/dublin_core"  prefix="dc" ?>
<rdf:RDF>
 <rdf:Description bagID="desc_T10023” about="T10023”>
  <dc:title>Macbeth</dc:title>
  <edu:bestNr>231231</edu:bestNr>
  <dc:creator>William Shakespeare</dc:creator>
  <dc:publisher>Educational Products Inc.</dc:publisher>
  <dc:Description>A simplified version of Macbeth which includes all speeches but
the longer ones have been abridged</dc:Description>
  <dc:format>paperback<dc:format>
</rdf:Description>

 <rdf:Description about="#desc_T10023">
  <dc:creator>Multimedia Broker</dc:creator>
  <dc:date>1998-12-08</dc:date>
 </rdf:Description>
</rdf:RDF>

$V� \RX� FDQ� VHH�� WKH� VFULSW� KDV� JHQHUDWHG� DQ� 5')� GHVFULSWLRQ� RI� D� ERRN� ZLWK� WKH� WLWOH
´0DFEHWKµ��7KH�VFULSW�DOVR�JHQHUDWHV�D�GHVFULSWLRQ�IRU�WKH�GHVFULSWLRQ�

����� &/,(17�6,'(�²�7+(�5')�&/,(17

$V� SDUW� RI� WKH� SURMHFW� ZH� LPSOHPHQWHG� D� FOLHQW� DSSOLFDWLRQ� IRU� UHDGLQJ� DQG� SDUVLQJ� 5')
GRFXPHQWV��7KH�5GI&OLHQW�LV�YHU\�XVHIXO�IRU�SURWRW\SLQJ�QHZ�VFKHPDV�DQG�IRU�FKHFNLQJ�V\QWD[�LQ
5')�GRFXPHQWV��,W�LV�DOVR�XVHIXO�DV�D�OHDUQLQJ�WRRO�IRU�WKH�5')�GDWD�PRGHO�

7KH�UHTXLUHPHQWV�DUH�WKDW�WKH�5GI&OLHQW�

• ,V�JHQHULF�HQRXJK�WR�VKRZ�5')�GHVFULSWLRQV�RI�DOO�NLQGV�RI�UHVRXUFHV�DQG�KDV�DQ�HDV\�WR
XVH�JUDSKLFDO�XVHU�LQWHUIDFH�WR�EURZVH�WKH�5')�GRFXPHQW

2SHQ�GDWDEDVH
FRQQHFWLRQ

&UHDWH
GDWDEDVH
TXHU\

([HFXWH�4XHU\

&ORVH�GDWDEDVH�FRQQHFWLRQ

7KH�ZHE�VHUYHU�ILOOV
LQ�YDOXHV�IURP�WKH
GDWDEDVH�ZKHQ
SURFHVVLQJ�WKH
VFULSW
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• 6KRZV�WKH�5')�GRFXPHQW�LQ�D�ZD\�WKDW�FORVHO\�UHVHPEOHV�WKH�5')�GDWD�PRGHO

• $OORZV�WKH�XVHU�WR�VHDUFK�WKH�5')�GRFXPHQW

• $OORZV�WKH�XVHU�WR�HGLW�WKH�5')�GRFXPHQW

• 3URYLGHV�VRPH�5')�VFKHPD�VXSSRUW

• 5XQV�LQ�D�%URZVHU�RQ�D�ZLGH�UDQJH�RI�KDUGZDUH�VRIWZDUH�FRQILJXUDWLRQV

7R�PHHW� WKH� ODVW�GHVLJQ�JRDO�ZH�GHFLGHG� WR�ZULWH� WKH�5GI&OLHQW� LQ� -DYD� ���7KLV� DOORZV� WKH
FOLHQW�WR�UXQ�LQ�EURZVHUV�RU�ZLWK�WKH�6XQ�-DYD�SOXJ�LQ��7KH�JUDSKLFDO�XVHU�LQWHUIDFH�RI�WKH�FOLHQW
XVHV� WKH� -DYD� )RXQGDWLRQ� &ODVVHV� IURP� 6XQ�� ZKLFK� DUH� LQFOXGHG� LQ� WKH� -DYD� �� SODWIRUP���
6SHFLILFDOO\� ZH� ZDQWHG� WR� XVH� WKH� ´7UHHµ� DQG� ´7DEOHµ� JUDSKLFDO� FRPSRQHQWV� DQG� WKH� PHQX
FRPSRQHQWV�� DV� VKRZQ� LQ� WKH� IROORZLQJ� VHFWLRQ�� 5GI&OLHQW� UXQV� ERWK� DV� DQ� DSSOHW� DQG� DV� D
VWDQGDORQH�DSSOLFDWLRQ�

7KH� FOLHQW� FDQ� EH� UXQ� IURP� KWWS���ZZZ�HNHQJUHQ�FRP�UGI�FOLHQW�KWPO�� )ROORZ� WKH� JXLGHG
WRXU�LQ�WKH�QH[W�VHFWLRQ�E\�SRLQWLQJ�D�ZHE�EURZVHU�WR�WKLV�85/�

������ 5')&/,(17�)81&7,21$/,7<�²�$�*8,'('�7285

/RDGLQJ�5')�GRFXPHQWV

/HW·V�VWDUW�WKH�JXLGHG�WRXU�E\�ORDGLQJ�DQ�5')�GRFXPHQW��5')�GRFXPHQWV�FDQ�EH�ORDGHG�LQWR
WKH�FOLHQW�HLWKHU�IURP�D� ORFDO�ILOH�RU�YLD�+773�IURP�DQ�85/��$�ORFDO�ILOH� LV� ORDGHG�E\�VHOHFWLQJ
2SHQ�LQ�WKH�)LOH�PHQX�

�����������������������������������������������������
���7KH�-DYD���SODWIRUP�LV�DOVR�NQRZQ�DV�-'.������6XQ�FKDQJHG�WKH�QDPH�ZKHQ�WKH�SURGXFW�ZHQW�IURP�EHWD�YHUVLRQ�WR
UHOHDVH�
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)LJXUH�����2SHQ�)LOH�LQ�WKH�5GI&OLHQW

2WKHU� IHDWXUHV� LQ� WKH�)LOH�0HQX� DUH�6DYH� DQG�3ULQW�� 3ULQW� HQDEOHV� WKH� XVHU� WR� SULQW� RXW� WKH
FXUUHQW�5')�GRFXPHQW�VHULDOL]HG�WR�;0/�WR�VWDQGDUG�RXWSXW��-DYD�$SSOHWV�DUH�QRW�SHUPLWWHG�WR
DFFHVV� ORFDO� ILOHV�� ,I� \RX� ORDG� WKH� 5GI&OLHQW� DV� D� -DYD� $SSOHW�� VHOHFW� 2SHQ� 85/� DQG� W\SH
KWWS���ZZZ�HNHQJUHQ�FRP�UGI�PDWKBH[HUFLVH�[PO�

%URZVLQJ�DQ�5')�GRFXPHQW

2QH�RI�WKH�VLJQLILFDQW�IHDWXUHV�LQ�5GI&OLHQW� LV�EHLQJ�DEOH�WR�EURZVH�DQ\�5')�GRFXPHQW�WR
GHPRQVWUDWH� YDULRXV� 5')� IHDWXUHV�� :H� ORDG� RXU� IDPRXV� PDWK� H[HUFLVH� LQVWDQFH� LQWR� WKH
5GI&OLHQW��7KLV�LV�KRZ�LW�WXUQV�RXW�

2SHQ�5')
GRFXPHQWV�IURP
WKH�ORFDO�ILOH
V\VWHP�RU�IURP
85/V
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)LJXUH�����7KH�5GI&OLHQW�LQ�DOO�LWV�JORU\�

7KH� OHIW�SDQH�VKRZV�WKH�5')�GRFXPHQW�� ,W� LV�GLVSOD\HG�DV�D�7UHH9LHZ��7KH�FKLOGUHQ�QRGHV
FDQ�EH�H[SDQGHG�DQG�FROODSVHG�E\�FOLFNLQJ�RQ�WKH�EXOOHWV�QH[W�WR�WKH�QRGHV��7KH�7DEOH9LHZ�WR�WKH
ULJKW�VKRZV�WKH�YDOXHV�RI�WKH�SURSHUWLHV�IRU�WKLV�SDUWLFXODU�LQVWDQFH��7KH�LQVWDQFH�FDQ�EH�HGLWHG�E\
WKH�XVHU�DQG�WKH�FKDQJHV�DUH�SURSDJDWHG�WR�WKH�LQWHUQDO�5')�GDWD�PRGHO�

7KH� VFKHPD� LQIRUPDWLRQ� ZLQGRZ� WHOOV� XV� WKDW� ZH� DUH� YLHZLQJ� DQ� LQVWDQFH� RI� WKH� FODVV
HGX�([HUFLVH��ZKLFK� LV� D� VXEFODVV� RI� WKH� FODVV�&RQWHQW2EMHFW�� 7KH�PDWK� H[HUFLVH� VFKHPD� KDV� EHHQ
GHVFULEHG�LQ�VHFWLRQ������7KH�SURSHUW\�QDPHV�DUH�ORRNHG�XS�LQ�WKH�FRUUHVSRQGLQJ�5')�6FKHPDV�
7KDW·V�ZK\�ZH�VHH�7LWOH�LQVWHDG�RI�GF�WLWOH�LQ�WKH�SURSHUW\�FROXPQ�RI�WKH�7DEOH�LQ�)LJXUH����

%\� FOLFNLQJ� RQ� WKH�&RQWHQW� SURSHUW\� QRGH� LQ� WKH� 7UHH9LHZ� ZH� FDQ� H[SDQG� LW� WR� UHYHDO� LWV
FRQWHQWV�

7KLV�LV�DQ�LQVWDQFH�RI�WKH�FODVV
HGX�([HUFLVH

6FKHPD�LQIRUPDWLRQ
DERXW�WKH�VHOHFWHG
UHVRXUFH�RU�SURSHUW\

6WDWHPHQWV�DERXW
WKH�LQ�WKH�PDWK
H[HUFLVH�LQVWDQFH

7KH�&RQWHQW�
SURSHUW\�LV
H[SDQGDEOH��,W
SUREDEO\�FRQWDLQV
ORWV�RI�LQWHUHVWLQJ
VWXII�

7KH�SURSHUW\
GF�WLWOH�KDV�EHHQ
ORRNHG�XS�LQ�WKH
'XEOLQ�&RUH
6FKHPD��7KH�ODEHO
VWDWHPHQW�LQ�WKH
6FKHPD�ZDV�µ7LWOHµ



��

)LJXUH�����7KH�YDOXH�RI�WKH�HGX�FRQWHQW�SURSHUW\�LV�DQ�UGI�%DJ��ZKLFK�FRQWDLQV�LQVWDQFHV�RI�WKH�FODVVHV
HGX�,PDJH��HGX�7H[W�DQG�HGX�6ROXWLRQ

/HW·V�FOLFN�RQ�WKH�EXOOHW�QH[W�WR�WKH�QRGH�RI�WKH�FODVV�HGX�7H[W��WR�UHYHDO�WKH�VWDWHPHQWV�LQVLGH��:H
FDQ�QRZ�VHH�WKDW�WKH�HGX�7H[W�LQVWDQFH�LQFOXGHG�LQ�WKLV�PDWK�H[HUFLVH�KDV�D�GHVFULSWLRQ�ZLWK�WKUHH
VWDWHPHQWV��2QH�RI�WKH�VWDWHPHQWV�XVHV�WKH�HGX�FRQWHQW�SURSHUW\��7KH�YDOXH�RI�WKLV�SURSHUW\�LV�WKH
DFWXDO�H[HUFLVH�WH[W��:H�KDYH�DOVR�JLYHQ�WKH�H[HUFLVH�WH[W�GF�FUHDWRU�DQG�GF�GDWH�VWDWHPHQWV�ZKLFK
PD\�RU�PD\�QRW�PDWFK�WKH�FRUUHVSRQGLQJ�VWDWHPHQWV�DERXW�WKH�PDWK�H[HUFLVH��7KLV�GHPRQVWUDWHV
WKH�YDULRXV�OHYHOV�RI�JUDQXODULW\�ZH�FDQ�DFKLHYH�LQ�WKH�GHVFULSWLRQV�

)LJXUH�����7KH�%DJ�ZKLFK�ZDV�WKH�YDOXH�RI�WKH�HGX�FRQWHQW�SURSHUW\�FRQWDLQV�WKUHH�REMHFWV��:H�KDYH
FOLFNHG�RQ� WKH�REMHFW�RI� FODVV� HGX�7H[W��7KLV� WH[W�REMHFW� FRXOG�EH�D�SDUW� RI� RWKHU�PDWK� H[HUFLVHV�DV
ZHOO�

(GLWLQJ�DQ�5')�GRFXPHQW

7KH�5')�FOLHQW�JLYHV�WKH�XVHU�WKH�DELOLW\�WR�HGLW�DQ\�5')�GRFXPHQW��7KLV�IXQFWLRQDOLW\�FDQ
EH� XVHG� DV� D� EDVLV� IRU� FUHDWLQJ� DQ� 5')� PHWDGDWD� DXWKRULQJ� WRRO�� 7KH� QHZO\� HGLWHG� YDOXH� LV
LPPHGLDWHO\�VWRUHG�LQ�WKH�LQWHUQDO�5')�GDWD�PRGHO�

([SDQGDEOH
1RGH
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)LJXUH�����7KH�GF�FUHDWRU�SURSHUW\�KDV�EHHQ�VHOHFWHG�IRU�HGLWLQJ��7KH�XVHU� ILQLVKHV� HGLWLQJ�E\�SUHVVLQJ
UHWXUQ��7KH�FKDQJH�LV�LPPHGLDWHO\�SURSDJDWHG�WR�WKH�LQWHUQDO�5')�GDWD�PRGHO�

,I�ZH�FKDQJH�WKH�GF�FUHDWRU�WR�´'DJ�(NHQEHQµ��WKH�FKDQJH�FDQ�EH�FKHFNHG�LQ�5')�GDWD�PRGHO
E\�YLHZLQJ�WKH�VRXUFH�DV�VKRZQ�LQ�WKH�QH[W�SDUDJUDSK�

9LHZ�6RXUFH

,Q�ZHE�EURZVHUV�\RX�FDQ�VHOHFW�WKH�PHQX�LWHP�9LHZ�6RXUFH�WR�VHH�WKH�+70/�PDUNXS�IRU�WKH
FXUUHQWO\�ORDGHG�ZHE�SDJH��,Q�5GI&OLHQW�\RX�FDQ�VHOHFW�6RXUFH�IURP�WKH�9LHZ�PHQX��7KLV�VKRZV
WKH�;0/�VHULDOL]DWLRQ�RI�WKH�FXUUHQWO\� ORDGHG�5')�GDWD�PRGHO� LQ�D�VHSDUDWH�ZLQGRZ��<RX�FDQ
DOVR�ULJKW�FOLFN�RQ�DQ\�QRGH�DQG�VHOHFW�9LHZ�6RXUFH�IURP�KHUH�LQ�WKH�SRSXS�PHQX�WKDW�DSSHDUV�

)LJXUH�����:KHQ� WKH�XVHU�ULJKW�FOLFNV� RQ�D�QRGH�D�SRSXS�ZLQGRZ�DSSHDUV��6HOHFWLQJ�´9LHZ�6RXUFH
IURP�KHUHµ�RSHQV�D�ZLQGRZ�ZLWK�WKH�;0/�VHULDOL]DWLRQ�RI�WKH�FXUUHQW�QRGH�DQG�DOO�LWV�FKLOGUHQ�

,Q�RXU�H[DPSOH��ZH�FKDQJHG�WKH�YDOXH�RI�WKH�GF�FUHDWRU�SURSHUW\�LQ�RXU�LQVWDQFH�RI�HGX�7H[W�WR
´'DJ�(NHQEHQµ��$V�ZH�PLJKW�H[SHFW��WKH�FKDQJH�LV�SURSHUO\�SURSDJDWHG�WR�WKH�5')�GDWD�PRGHO�

7KH�XVHU�FDQ
HGLW�DQ\
YDOXH�



��

)LJXUH�����7KH�YDOXH�RI�WKH�GF�FUHDWRU�SURSHUW\�KDV�EHHQ�FKDQJHG�WR�´'DJ�(NHQEHQµ��&RRO�VWXII�

6FKHPD�6XSSRUW

7KH�5GI&OLHQW�,QIRUPDWLRQ�ZLQGRZ�VKRZV�WKH�LQIRUPDWLRQ�IURP�WKH�5')�VFKHPDV�DVVRFLDWHG
ZLWK�HDFK�SURSHUW\�RU�FODVV��7KLV� LQIRUPDWLRQ� LV�SURYLGHG�WR�KHOS� WKH�XVHU� LQWHUSUHW�RU�HGLW� WKH
LQVWDQFH�YDOXHV�

)LJXUH�����7KH�XVHU�KDV�VHOHFWHG�WKH�GF�FUHDWRU�SURSHUW\��7KH�´,QIRUPDWLRQµ�ZLQGRZ�VKRZV�WKH�GHILQLWLRQ
RI�GF�FUHDWRU�IURP�WKH�'XEOLQ�&RUH�VFKHPD��7KH�IXOO�WH[W�FDQ�EH�YLHZHG�E\�XVLQJ�WKH�VFUROOEDU�

������ ,16,'(�5')&/,(17

)LUVW� D� VKRUW� VXPPDU\� IRU� WKRVH� ZKR� DOUHDG\� NQRZ� D� ORW� DERXW� ;0/� DQG� -DYD�� ,Q� WKH
IROORZLQJ�VHFWLRQV�ZH�ZLOO�GHVFULEH�WKH�SURFHVV�LQ�PRUH�GHWDLO�IRU�WKH�UHVW�RI�XV�

6XPPDU\��:KHQ�5GI&OLHQW�UHDGV�DQ�5')�GRFXPHQW�LW�LV�ILUVW�SURFHVVHG�DV�DQ�;0/�GRFXPHQW�
7KH�,%0�;0/IRU-DYD�>;0/�-@�SDUVHU�GRHV�WKLV�DQG�FUHDWHV�D�'20���WUHH��7KLV�WUHH�LV�SURFHVVHG
E\�WKH�5')�SDUVHU��DOVR�IURP�,%0�>5')�;0/@��7KH�5')�SDUVHU�EXLOGV�WKH�5')�GDWD�PRGHO�LQ
PHPRU\�ZLWK�-DYD�REMHFWV��7KH�5')�SDUVHUV�GDWD�REMHFWV�DUH�ZUDSSHG�XS�LQ�FODVVHV�WKDW�FRPSO\

�����������������������������������������������������
���'20�²�'RFXPHQW�2EMHFW�0RGHO��$�:�&�$3,�IRU�DFFHVVLQJ�GDWD�IURP�D�WUHH�GDWD�VWUXFWXUH�>'20@�
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ZLWK� WKH� -)&��� 0XWDEOH7UHH1RGH� PRGHO�� 7KLV� PHDQV� WKDW� WKH� 5')� GDWD� PRGHO� LV� GLUHFWO\
EURZVDEOH�DQG�PRGLILDEOH�E\�WKH�-)&�7UHH�*8,�FRPSRQHQW�

/HW·V�WDNH�D�VLPSOH�H[DPSOH�RI�DQ�5')�GRFXPHQW�DQG�VHH�KRZ�LW�LV�KDQGOHG�VWHS�E\�VWHS�E\
5GI&OLHQW��)LJXUH� ��� VXPPDUL]HV� WKLV� SURFHVV��5HDGHUV� XQIDPLOLDU�ZLWK�;0/�PD\�ZDQW� WR� UHDG
$SSHQGL[�$�

��� 7KH�;0/�SDUVHU�UHDGV�WKH�5')�GRFXPHQW�

,Q�WKLV�ILUVW�VWHS�WKH�5')�GRFXPHQW�LV�UHDG�LQ�WKH�VDPH�ZD\�WKH�;0/�SDUVHU�ZRXOG�UHDG�DQ\
;0/�GRFXPHQW��7KLV�5')�GRFXPHQW�LV�\HW�DQRWKHU�IODYRU�RI�RXU�QRZ�IDPRXV�PDWK�H[HUFLVH�

<?xml version=”1.0”?>
<rdf:RDF xmlns:rdf=”http://www.w3.org/rdf-syntax”

xmlns:edu=”http://www.ekengren.com/rdf/schemas/eduschema” >
xmlns:dc=”http://purl.org/dc/elements/1.0”

<edu:Exercise about=”http://www.ekengren.com/rdf/math_exercise”>
<dc:title>Pigeon and Email</dc:title>
<edu:content>

<rdf:Bag>
<rdf:li>

<edu:Text edu:content=”A small pigeon flies across the mexican
border with a floppydisk” dc:creator=”Dag Ekengren”/>

</rdf:li>
</rdf:Bag>

</edu:content>
</edu:Exercise>

</rdf:RDF>

7KH�;0/�SDUVHU�UHDGV�WKLV�LQ�WKH�VDPH�ZD\�LW�UHDGV�DQ\�;0/�GRFXPHQW��,W�GRHVQ·W�UHFRJQL]H
DQ\�5')�VSHFLILF�WDJV��7KH�;0/�SDUVHU�EXLOGV�D�GDWD�VWUXFWXUH�ZKLOH�SDUVLQJ�WKH�GRFXPHQW��7KLV
VWULFWO\�KLHUDUFKLFDO�GDWD�VWUXFWXUH�LV�D�'20��'RFXPHQW�2EMHFW�0RGHO��WUHH�

)LJXUH�����7KLV� WKH�'20�RI�RXU�5')�GRFXPHQW��7KH�H[DPSOH�GRFXPHQW�ZDV�UHDG�E\�0LFURVRIW·V
;0/� QRWHSDG�� 7KH� ;0/� QRWHSDG� GRHVQ·W� NQRZ� DERXW� 5')� DQG� GRHVQ·W� WUHDW� WKH� 5')
GRFXPHQW�DQ\�GLIIHUHQWO\�IURP�DQ\�RWKHU�;0/�GRFXPHQW�

7KLV� WUHH� FDQ� EH� QDYLJDWHG� DQG� PDQLSXODWHG� E\� D� VWDQGDUG� $3,��� SURSRVHG� E\� WKH� :�&
>'20@��7KLV�QDYLJDWLRQ�DQG�PDQLSXODWLRQ�LV�WKH�5')�SDUVHU·V�MRE�

�����������������������������������������������������
��� -)&� ²� -DYD� )RXQGDWLRQ� &ODVVHV�� *8,� FRPSRQHQW� FODVVHV� GRZQORDGDEOH� IURP� 6XQ� 0LFURV\VWHP·V� ZHE� VHUYHU
KWWS���ZZZ�VXQ�FRP��-)&�LV�LQFOXGHG�LQ�-DYD�6'.�����IURP�6XQ�

���$3,�²�$SSOLFDWLRQ�3URJUDPPHU·V�,QWHUIDFH�
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��� 7KH�5')�SDUVHU�WUDYHUVHV�WKH�'20�WUHH

7KH�5')�3DUVHU�KDV�NQRZOHGJH�DERXW�WKH�5')�VSHFLILF�QRGHV�DQG�WKHLU�VHPDQWLFV��,W�EXLOGV
WKH� 5')� GDWD� PRGHO� LQ� PHPRU\� E\� WUDYHUVLQJ� DQG� SDUVLQJ� WKH� '20� WUHH�� 7KH� 5')IRU-DYD
SDUVHU�IURP�,%0�EXLOGV�WKLV�GDWD�PRGHO�ZLWK�-DYD�REMHFWV�RI�YDULRXV�FODVVHV�

7KH� FODVV� KLHUDUFK\� XVHG� LQ� WKH�5')� SDUVHU� LV� GHVFULEHG� LQ�$SSHQGL[�'�� )RU� RXU� VDPSOH
GRFXPHQW�WKH�IROORZLQJ�5')�GDWD�PRGHO�LV�EXLOW�

RDF
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String

RDFBag

RDFDescription

RDFProperty

RDFProperty

String

String

)LJXUH�����7KH�5')�GDWD�PRGHO�EXLOW� IURP�RXU�VDPSOH�5')�GRFXPHQW��7KH�ER[HV�DUH�-DYD�REMHFW
LQVWDQFHV� RI� WKH� QDPHG� FODVVHV��7KH�5')�GRFXPHQW·V� URRW� QRGH� LV� RI� FODVV�5')�� ,W� FRQWDLQV� RQH
5')'HVFULSWLRQ� LQVWDQFH� �GHVFULELQJ�PDWKBH[HUFLVH���7KH�5')'HVFULSWLRQ� LQVWDQFH� LV�SDUHQW� IRU
WZR�5')3URSHUW\� LQVWDQFHV��7KH� ILUVW� LQVWDQFH� �FRUUHVSRQGLQJ� WR� GF�WLWOH�� KDV� D� VWULQJ� YDOXH�� 7KH
RWKHU�SURSHUW\�LQVWDQFH��HGX�FRQWHQW��KDV�DQ�5')�EDJ�DV�YDOXH�

2QH�RI�WKH�GHVLJQ�JRDOV�RI�5GI&OLHQW�ZDV�WR�SURYLGH�D�*UDSKLFDO�8VHU�,QWHUIDFH�WKDW�OHWV�XVHU
EURZVH�DQG�HGLW�5')�GRFXPHQWV��7KH�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�5')�GDWD�PRGHO�FDQ�EH
GRQH� LQ�PDQ\�ZD\V��7KH� UHSUHVHQWDWLRQ� FORVHVW� WR� WKH� GDWD�PRGHO� LWVHOI�ZRXOG� EH� D�*8,�ZLWK
QRGHV�DQG�DUFV��7KH�GLVDGYDQWDJH�RI�WKLV�W\SH�RI�*8,�LV�WKDW�OD\RXW�DQG�QDYLJDWLRQ�FDQ�EHFRPH
TXLWH�FRPSOH[�

$�WUHH�YLHZ�ZDV�FKRVHQ�IRU�WKH�IROORZLQJ�UHDVRQV�

• (DVH�RI�LPSOHPHQWDWLRQ�

• 0RVW�XVHUV�DUH�IDPLOLDU�ZLWK�KRZ�WR�QDYLJDWH�WKH�WUHH�IURP�SUHYLRXV�XVH�RI�WRROV�VXFK�DV
WKH�0LFURVRIW�:LQGRZV�([SORUHU�

• $ELOLW\�WR�XVH�VWDQGDUG�-DYD�WUHH�YLHZ�FODVVHV�
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��� 7KH�-)&�0XWDEOH7UHH1RGH�&ODVVHV�ZUDS�WKH�5')�GDWD�PRGHO�FODVVHV

7R�PDNH�WKH�5')�GDWD�PRGHO�EXLOW�E\�WKH�5')�SDUVHU�HGLWDEOH�E\�WKH�-)&�7UHH�FRPSRQHQW�
HDFK�REMHFW�LQ�WKH�5')�GDWD�PRGHO�LV�ZUDSSHG�XS�LQ�D�-DYD�REMHFW�RI�D�FODVV�WKDW�LPSOHPHQWV�WKH
0XWDEOH7UHH1RGH�LQWHUIDFH��7KH�5GI&OLHQW�VRIWZDUH�DFFRPSOLVKHV�WKLV�WDVN�

7KH�5GI&OLHQW� KDV� DQ� HTXLYDOHQW�0XWDEOH7UHH1RGH� FODVV� IRU� HDFK� RI� WKH�5')� GDWD�PRGHO
FODVVHV�SUHVHQWHG�LQ�$SSHQGL[�'��7KH�XVHU�FDQ�PDQLSXODWH�HDFK�0XWDEOH7UHH1RGH�E\�XVLQJ�WKH
*8,�� 7KH� FKDQJHV� DUH� DFWXDOO\� PDGH� GLUHFWO\� WR� WKH� 5')� GDWD� PRGHO� QRGHV� DFWLQJ� DV
0XWDEOH7UHH1RGHV��7KHUH�LV�QR�GDWD�UHGXQGDQF\�DQG�WKHUHIRU�QR�ULVN�IRU�LQFRQVLVWHQFLHV�

7KH�ILJXUH�EHORZ�VXPV�XS�WKH�GDWD�IORZ�LQ�5GI&OLHQW�ZKHQ�ORDGLQJ�DQ�5')�GRFXPHQW��:KHQ
D�GRFXPHQW�LV�HGLWHG�DQG�VDYHG��WKH�GDWD�IORZV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�
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)LJXUH�����7KH�LQWHUQDO�SURFHVVLQJ�GRQH�LQ�WKH�5GI&OLHQW

7KH�VDPSOH�GRFXPHQW�ORRNV�OLNH�WKLV�LQ�WKH�7UHH9LHZ�RI�5GI&OLHQW�
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)LJXUH�����2XU�VDPSOH�5')�GRFXPHQW�KDV�EHHQ�ZUDSSHG�LQ�0XWDEOH7UHH1RGHV�DQG�WKHQ�KDQGHG�WR
WKH�-)&�7UHH�&RPSRQHQW�

��� 'HVFULSWLRQV�DUH�ZUDSSHG�LQ�-)&�7DEOH0RGHO

:KHQ�WKH�XVHU�FOLFNV�RQ�D�GHVFULSWLRQ�REMHFW�LQ�WKH�7UHH�FRPSRQHQW��WKH�5')�GHVFULSWLRQ�LV
ZUDSSHG� LQ� D� -DYD� REMHFW� WKDW� LPSOHPHQWV� WKH� 7DEOH0RGHO� LQWHUIDFH�� 7KLV� DOORZV� WKH� 5')
GHVFULSWLRQ�WR�EH�GLUHFWO\�HGLWHG�E\�WKH�-)&�7DEOH�&RPSRQHQW��3OHDVH�UHIHU�WR�)LJXUH����ZKHUH
WKH�7DEOH9LHZ�LV�VKRZQ�´LQ�DFWLRQµ�

��� 5')�6FKHPDV

2QH� RI� WKH� GHVLJQ� JRDOV� RI�5GI&OLHQW�ZDV� WR� SURYLGH� VRPH� VXSSRUW� IRU� WKH� 5')� 6FKHPD
SURSRVLWLRQ� >5')6&+@��:KHQ�5GI&OLHQW� ORDGV� DQ� 5')� GRFXPHQW� LW� ORRNV� DW� WKH� QDPHVSDFHV
GHFODUHG�LQ�WKH�EHJLQQLQJ�RI�WKH�GRFXPHQW��(DFK�VFKHPD�LV�ORDGHG�IURP�WKH�85/V�SURYLGHG�LQ
WKH� GHFODUDWLRQV�� 7KH� ;0/� DQG� 5')� SDUVHU� SDUVHV� WKH� VFKHPDV� �ZKLFK� DUH� WKHPVHOYHV� 5')
GRFXPHQWV�� LQGHSHQGHQWO\� IURP�HDFK�RWKHU�DQG�IURP�WKH�PDLQ�5')�GRFXPHQW��7KH\�DUH�XVHG
IRU�VFKHPD�ORRNXSV�RQO\�DQG�DUH�WKHUHIRU�QRW�VKRZQ�WR�WKH�XVHU�LQ�WKH�7UHH�FRPSRQHQW�

:KHQ�WKH�XVHU�FOLFNV�RQ�D�QRGH�LQ�WKH�7UHH9LHZ��ZKLFK�UHSUHVHQWV�WKH�5')�GRFXPHQW�DQG
QRW� WKH� DVVRFLDWHG� VFKHPDV��� WKH� 5GI&OLHQW� VHDUFKHV� WKH� VFKHPD� DVVRFLDWHG� ZLWK� WKDW� QRGH�� ,W
GLVSOD\V�DQ\�VFKHPD�LQIRUPDWLRQ�LW�FDQ�ILQG�DERXW�WKH�QRGH�LQ�WKH�,QIRUPDWLRQ�IUDPH��7KH�5GI&OLHQW
FXUUHQWO\�UHFRJQL]HV�WKH�IROORZLQJ�SDUWV�RI�5')�6FKHPD�>5')6&+@�

• 7KH�&ODVV�RI�D�UHVRXUFH

• ,I�WKDW�FODVV�LV�D�6XEFODVV�RI�DQRWKHU�FODVV�

• &RPPHQWV�DERXW�SURSHUWLHV�DQG�FODVVHV

• /DEHOV�IRU�SURSHUWLHV

• 7KH�5DQJH�DQG�'RPDLQ�IRU�SURSHUWLHV�
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7KH�UDQJH�RI�D�SURSHUW\�LV�WKH�DOORZHG�FODVV�RI�WKH�5')�YDOXH�RI�WKDW�SURSHUW\��7KH�GRPDLQ
LV�WKH�FODVV�RI�WKH�REMHFWV�WKDW�WKH�SURSHUW\�FDQ�EH�DSSOLHG�WR�

������ ',))(5(17�9,(:6�2)�'$7$

5GI&OLHQW�SUHVHQWV�WKH�GDWD� LQ�D�ZD\�WKDW� LV�YHU\�FORVH�WR�WKH�;0/�VHULDOL]DWLRQ�RI�WKH�5')
GDWD�PRGHO��7KH�VDPH�5')�GDWD�FDQ�EH�GLVSOD\HG�LQ�DQ\�ZD\�WKH�DSSOLFDWLRQ�GHVLJQHU�ZDQWV��7KH
GDWD�FDQ�DOVR�EH�SUHVHQWHG�LQ�GLIIHUHQW�ZD\V�DQG�ZLWK�GLIIHUHQW�OHYHOV�RI�GHWDLO�GHSHQGLQJ�RQ�ZKR
WKH�XVHU�LV�

,Q�RXU�5')�H[DPSOH�ZLWK�PDWK�H[HUFLVHV�ZH�FRXOG�SUHVHQW�WKH�WHDFKHU�ZLWK�D�IXOO�YLHZ�RI�WKH
H[HUFLVHV� DQG� WKHLU� VROXWLRQV�� 7KH� WHDFKHU� SLFNV� WKH� H[HUFLVHV� KH� ILQGV� LQWHUHVWLQJ� DQG� SXWV
WRJHWKHU�D�FROOHFWLRQ�RI�H[HUFLVHV�IRU�WKH�VHPHVWHU�

:KHQ�WKH�VWXGHQWV�DUH�SUHVHQWHG�ZLWK� WKH�PDWK�H[HUFLVHV� WKH\� VHH�D� IULHQGO\�XVHU� LQWHUIDFH
ZLWK�OHVV�LQIRUPDWLRQ��DQG�SUREDEO\�ZLWK�WKH�VROXWLRQV�UHPRYHG��

������ 6800$5<

,Q� WKLV� FKDSWHU�ZH�KDYH� VKRZHG� WKH� FRPSOHWH�5')� GDWD�PRGHO� DQG� 6FKHPD� IRU� RXU� FDVH
VWXG\�PDWK� H[HUFLVH��:H� KDYH� VKRZHG� KRZ�5')� GHVFULSWLRQV� VKRXOG� EH� LPSOHPHQWHG� RQ� WKH
0XOWLPHGLD�%URNHU��7KH�LPSOHPHQWDWLRQ��ZKLFK�LV�YHU\�ZHOO�LQWHJUDWHG�LQ�WKH�0XOWLPHGLD�%URNHU�
LV�EDVHG�RQ�WKH�%URNHU·V�LQWHUQDO�;0/�GRFXPHQW�IRUPDW�LQ�FRPELQDWLRQ�ZLWK�;0/�6W\OHVKHHWV�
:H�KDYH� VKRZHG�KRZ�5')� FDQ�EH� LPSOHPHQWHG�RQ� VHUYHUV� WKDW� VXSSRUW� VHUYHU�VLGH� VFULSWLQJ
ODQJXDJHV�VXFK�DV�9%6FULSW�RU�-DYD6FULSW��7KLV�FKDSWHU�LQWURGXFHG�WKH�5GI&OLHQW�VRIWZDUH��ZKLFK
FDQ�EH�XVHG�WR�EURZVH�5')�GRFXPHQWV�RQ�DQ\�FRPSXWHU�DQG�RSHUDWLQJ�V\VWHP��,Q�WKH�GHVLJQ�RI
WKH�5GI&OLHQW�ZH�FKRVH�WR�SUHVHQW�WKH�5')�GRFXPHQWV�LQ�D�7UHH�*8,�FRPSRQHQW��ZKLFK�SURYHG
WR�EH�D�SUHVHQWDWLRQ�WKDW�ZRUNHG�ZHOO�ZLWK�RXU�PDWK�H[HUFLVH�FDVH�VWXG\�



��

�� � )8785(�:25.

7KH�5GI&OLHQW��DOWKRXJK�D�QLFH�SLHFH�RI�VRIWZDUH��PD\�QRW�EH�WKH�W\SLFDO�5')�FRQVXPHU�LQ
WKH�IXWXUH��,W�LV�YHU\�PXFK�WLHG�WR�WKH�5')�GDWD�PRGHO�DQG�LWV�;0/�VHULDOL]DWLRQ��7KLV�LV�JRRG�IRU
LQVWUXFWLRQDO�SXUSRVHV��EXW� WKH�HQG�XVHU�PD\�QRW�EH� WKDW� LQWHUHVWHG� LQ� WKH� LQWHUQDO�ZRUNLQJV�RI
5')�

,I� WKH�5')�FRQVXPHU�ZHUH�D�PDFKLQH�� LW�ZRXOG�ZDQW�DQRWKHU� LQWHUIDFH� WKDQ�WKH�*UDSKLFDO
8VHU�,QWHUIDFH�WKDW�5GI&OLHQW�SURYLGHV��&OHDUO\�WKHUH�LV�D�QHHG�IRU�PRUH�VSHFLDOL]HG�FRQVXPHUV�RI
5')�GDWD��,Q�WKLV�VHFWLRQ�ZH�ZLOO�RXWOLQH�VRPH�LGHDV�RQ�5')�FRQVXPHUV�

����� ,1'(;�6(59(56

2QH� RI� WKH� PRUH� REYLRXV� 5')� FRQVXPHUV� LV� SURYLGHUV� RI� VHDUFK� HQJLQHV� OLNH� $OWD9LVWD
/\FRV�� ([FLWH� DQG� :HEFUDZOHU�� :HE� VHUYHUV� LQOLQH� 5')� PHWDGDWD� LQIRUPDWLRQ� LQ� +70/
GRFXPHQWV�DQG�WKLV�PHWDGDWD�LV�XVHG�E\�WKH�VHDUFK�VSLGHUV�ZKHQ�LQGH[LQJ�WKH�GRFXPHQWV��7KLV
WDNHV�XV�EDFN�WR�WKH�H[DPSOH�GLVFXVVHG�LQ�WKH�,QWURGXFWLRQ�ZKHQ�ZH�WULHG�WR�ILQG�ZHE�GRFXPHQWV
DXWKRUHG�E\�:LOOLDP�6KDNHVSHDUH��2QH�RI�WKH�PDMRU�REMHFWV�RI�GHVFULELQJ�UHVRXUFHV�LV�RI�FRXUVH�WR
HQDEOH�5HVRXUFH�'LVFRYHU\�
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)LJXUH�����$�EULJKW�IXWXUH�ZLWK�5')�GDWD�VRXUFHV

0HWDGDWD�H[SUHVVHG�LQ�5')�RU�LQ�RWKHU�IRUPDWV�PD\�EH�WKH�QH[W�ELJ�WKLQJ�IRU�WKH�ZHE��7KH
SRWHQWLDO�LV�HQRUPRXV��7KLQN�DERXW�WKH�ZHE�DV�D�PDVVLYH�UHVRXUFH�RI�LQIRUPDWLRQ��ZLWK�WKH�GDWD
FODVVLILHG� DFFRUGLQJ� WR� D� IHZ� ZHOO�NQRZQ� VFKHPDV�� ZKHUH� WKH� XVHUV� FDQ� ILQG� H[DFWO\� WKH
LQIRUPDWLRQ� WKH\� UHTXLUH��7KH�ZHE�ZRXOG�QR� ORQJHU� EH� WKH� OLEUDU\� ´ZLWK� DOO� WKH� ERRNV� RQ� WKH
IORRUµ�

����� 5')�$:$5(�:(%�%52:6(56

$QRWKHU�5')�FRQVXPHU�FRXOG�EH�WKH�ZHE�EURZVHU��:KHQ�YLVLWLQJ�D�ZHE�VLWH�WKH�EURZVHU�FDQ
GRZQORDG�DQ�5')�GHVFULSWLRQ�RI�WKH�VLWH�ZLWK�DQ\� OHYHO�RI�JUDQXODULW\��7KLV�GHVFULSWLRQ�FDQ�EH
XVHG�WR�SURYLGH�EHWWHU�ZD\V�WR�QDYLJDWH�WKH�VLWH�IURP�WKH�EURZVHU��7KH�EURZVHU�FDQ�VHDUFK�WKH
5')�GHVFULSWLRQ�RI�WKH�VLWH�ORFDOO\�DQG�PLQLPL]H�WKH�QXPEHU�RI�URXQGWULSV�UHTXLUHG�WR�WKH�ZHE
VLWH�
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7KH�0R]LOOD���ZHE�EURZVHU�KDV�5')�IXQFWLRQDOLW\�EXLOW� LQ��7KH� FXUUHQWO\� UHFRJQL]HG�5')
IRUPDW� GRHV� QRW� FRQIRUP� WR� UHFRPPHQGDWLRQV� IURP� :�&�� 7KLV� LV� OLNHO\� WR� FKDQJH� LQ� ODWHU
UHOHDVHV�DQG�LQ�1HWVFDSH�&RPPXQLFDWRU������5')�ZLOO�EH�WKH�GDWD� IRUPDW�RI�FKRLFH�IRU�DOO� WKH
0R]LOOD�VWRUDJH�QHHGV>02=�@��,W�ZLOO�EH�XVHG�WR�VWRUH�ERRNPDUNV��KLVWRU\�OLVWV��VLWH�PDSV��DGGUHVV
ERRNV�HWF��7KLV�HPSKDVL]HV� WKH�IDFW� WKDW�5')�LV�D� WUDQVSRUWDEOH�GDWD�VWUXFWXUH�VXLWDEOH� IRU�DQ\
GDWD��QRW�MXVW�PHWDGDWD�

&XUUHQWO\��1HWVFDSH�&RPPXQLFDWRU�����VHQGV�EDFN�5')�GDWD�WR�1HWVFDSH·V�VHUYHUV�WR�WUDFN
WKH�XVHUV�PRYHPHQWV�RQ� WKH�QHW��7KH� LQIRUPDWLRQ� LV�XVHG� WR�SURYLGH�XVHUV� LQIRUPDWLRQ� LQ� WKH
´ZKDW·V�UHODWHGµ�PHQX��7KH�EURZVHU� OHW·V�WKH�XVHU�NQRZ�DERXW�ZHE�VLWHV�WKDW�DUH�UHODWHG� WR� WKH
RQH�FXUUHQWO\�YLHZHG�

7KH�1HWVFDSH� ´ZKDW·V� UHODWHGµ� V\VWHP� LV� FXUUHQWO\� LQ� IXOO� XVH� DQG�1HWVFDSH� VHUYHV� RYHU� �
PLOOLRQ�UHTXHVWV�LQ�5')�HYHU\�GD\���

����� 62)7:$5(�$*(176

$� GRPDLQ� ZLWK� JUHDW� QHHG� IRU� PHWDGDWD� GHVFULSWLRQV� LV� WKDW� RI� ´6RIWZDUH� $JHQWVµ�� $
GHVFULSWLRQ�RI�6RIWZDUH�$JHQWV�DQG�WKHLU�XVH�LV�GHILQLWHO\�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU��/HW�PH
MXVW�SRLQW�RXW�WKDW�WKH�DJHQWV�QHHG�WR�EH�DEOH�WR�SUHVHQW�WKHPVHOYHV�DQG�WKHLU�REMHFWLYHV��2WKHU
DJHQWV�PXVW�XQGHUVWDQG�WKLV�SUHVHQWDWLRQ��L�H��WKHUH�LV�QHHG�IRU�PDFKLQH�UHDGDEOH�PHWDGDWD��7KLV
LV� D� GRPDLQ� LQ�ZKLFK�5')�PD\�EH� XVHIXO�� 6RIWZDUH�$JHQWV� IURP� GLIIHUHQW� YHQGRUV� FDQ� DJUHH
XSRQ�XVLQJ�RQH�RU�PRUH�ZHOO�NQRZQ�VFKHPDV�WKH\�ERWK�NQRZ�DERXW�

6,&6��6ZHGLVK�,QVWLWXWH�RI�&RPSXWHU�6FLHQFH��KDV�UHVHDUFK�RQ�6RIWZDUH�$JHQWV��$V�SDUW�RI
P\�WKHVLV�,�YLVLWHG�6,&6�DQG�GLVFXVVHG�PHWDGDWD� LQ�WKLV�GRPDLQ��6,&6�KDV�GHYHORSHG�D� OLVS�OLNH
PHWDGDWD�LQVWDQFH�DQG�VFKHPD�ODQJXDJH�RI�WKHLU�RZQ��7KHUH�LV�FOHDUO\�D�QHHG�WR�EH�DEOH�WR�SUHVHQW
DJHQWV�LQ�D�IRUPDW�WKDW�LV�PRUH�ZLGHO\�XVHG��VXFK�DV�5')���

����� (;,67,1*�'2&80(17�$1$/<6,6

'RFXPHQWV�VDYHG�LQ�SRSXODU�RIILFH�DSSOLFDWLRQV�RIWHQ�FRQWDLQ�VRPH�PHWDGDWD��7KLV�PHWDGDWD
LV�VWRUHG�LQVLGH�WKH�GRFXPHQW�ILOHV��ZKLFK�RIWHQ�DUH�RI�VRPH�SURSULHWDU\�ELQDU\�GRFXPHQW�IRUPDW�
0LFURVRIW� 2IILFH� DSSOLFDWLRQV� OHW� WKH� XVHU� VSHFLI\� SURSHUWLHV� VXFK� DV� WLWOH�� VXEMHFW�� DXWKRU�
FRPSDQ\� DQG� FDWHJRU\�� 7KHVH� SURSHUWLHV� FDQ� ODWHU� EH� H[WUDFWHG� DQG� PDSSHG� WR� 'XEOLQ� &RUH
SURSHUWLHV� VXFK� DV� GF�WLWOH�� GF�VXEMHFW�� GF�FUHDWRU�� GF�SXEOLVKHU� DQG� GF�FDWHJRU\�� 7KLV� H[WUDFWLRQ
FDQ�EH�GRQH�´RQ�WKH�IO\µ�E\�D�ZHE�VHUYHU�FRPSRQHQW�ZKHQ�5')�PHWDGDWD�IRU�WKH�GRFXPHQW�LV
UHTXHVWHG�E\�D�FOLHQW�

7KLV� PHDQV� WKDW� D� ODUJH� QXPEHU� RI� H[LVWLQJ� GRFXPHQWV� DOUHDG\� KDYH� VRPH� PHWDGDWD
GHVFULSWLRQ��,W�LV�MXVW�D�PDWWHU�RI�PDNLQJ�WKLV�PHWDGDWD�DFFHVVLEOH�IURP�WKH�ZHE�XVLQJ�5')�

�����������������������������������������������������
���'HYHORSHUV�FDQ�GRZQORDG�WKH�VRXUFH�FRGH�IURP�KWWS���ZZZ�PR]LOOD�RUJ��7KH�0R]LOOD�VRXUFH�FRGH�ZLOO�EH�XVHG�IRU
1HWVFDSH�&RPPXQLFDWRU�����

���$FFRUGLQJ�WR�HPDLO��1RYHPEHU�����������IURP�0U��5�*XKD���1HWVFDSH�

���$V�DQ�H[HUFLVH��,�DQG�1LFNODV�)LQQH��6,&6��WUDQVODWHG�6,&6�DJHQW�PHWDGDWD�GHVFULSWLRQV�WR�5')�DQG�5')�6FKHPD�
7KH�UHVXOWV�FDQ�EH�DGPLUHG�LQ�$SSHQGL[�%�



��
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,Q�VHFWLRQ�����ZH�GHILQHG�WKH�REMHFWLYHV�RI�WKLV�SURMHFW��´:H�ZDQW�WR�GHVFULEH�WKH�SURGXFWV
DQG�VHUYLFHV�VR�RXWVLGH�PHWDGDWD�FRQVXPHUV�FDQ�GLVFRYHU�WKH�SURGXFWV�DQG�UHODWLRQVKLSV�EHWZHHQ
SURGXFWV�� :H� DOVR� ZDQW� WR� EH� DEOH� WR� GHVFULEH� DQG� H[SRUW� SURGXFWV� DQG� VHUYLFHV� WR� RWKHU
0XOWLPHGLD�%URNHU�V\VWHPV�RU�VLPLODU�V\VWHPV�IURP�RWKHU�YHQGRUVµ��7KLV�OHG�XV�WR�ORRN�LQWR�WKH
5')�DQG�5')�6FKHPD�VSHFLILFDWLRQV��:H�ZDQWHG�WR�XVH�D�VFKHPD�WKDW�ZDV�JHQHUDO�HQRXJK�WR
EHFRPH�ZLGHO\�XVHG�RQ�WKH�ZHE��7KH�'XEOLQ�&RUH�LV�D�VFKHPD�WKDW�ILWV�WKDW�UHTXLUHPHQW�

,Q� RXU� PDWK� H[HUFLVH� GDWD� PRGHO� ZH� DGGHG� WKH� SURSHUW\�� HGX�FRQWHQW�� WR� LQGLFDWH� WKH
UHODWLRQVKLSV�EHWZHHQ�WKH�UHVRXUFHV�WKDW�FRQVWLWXWH�RXU�PDWK�H[HUFLVHV��:H�ZDQWHG�WR�UHVWULFW�WKH
UDQJH�RI�WKH�HGX�FRQWHQW�SURSHUW\�WR�UHVRXUFHV�RI�FODVV�HGX�&RQWHQW2EMHFW�RU�VLPSOH�VWULQJ�YDOXHV�
FDOOHG� OLWHUDOV�� :H� UHDOL]HG� WKDW� ZH� KDG� D� SUREOHP� KHUH�� EHFDXVH� LQ� 5')� 6FKHPD� VWULQJV� DUH
FRQVLGHUHG�WR�EH�RI�FODVV�UGIV�/LWHUDO�DQG�WKH�5')�6FKHPD�VSHFLILFDWLRQ�DOORZV�RQO\�RQH�UDQJH�IRU�D
SURSHUW\�� 7KLV� PHDQV� WKDW� ZH� ZRXOG� KDYH� WR� FKRRVH� EHWZHHQ� KDYLQJ� HGX�&RQWHQW2EMHFW� RU
UGIV�/LWHUDO�DV�UDQJH�IRU�WKH�HGX�FRQWHQW�SURSHUW\��:H�VROYHG�WKLV�E\�QRW�UHVWULFWLQJ�WKH�UDQJH�RI
HGX�FRQWHQW�SURSHUW\�DW�DOO��$�EHWWHU�VROXWLRQ�SHUKDSV�ZRXOG�EH�WR�WKLQN�RI�D�VWULQJ��RU�OLWHUDO��DV
FODVV�OHVV��7KLV�ZRXOG�PDNH� VWULQJV� SRVVLEOH� YDOXHV� IRU� DOO� SURSHUWLHV�� UHJDUGOHVV� RI� WKHLU� UDQJH�
&XUUHQWO\��WKLV�LV�QRW�DOORZHG�IRU�LQ�WKH�5')�6FKHPD�VSHFLILFDWLRQ�

$IWHU�ZRUNLQJ�ZLWK�5')�DQG�5')�6FKHPD�ZH�KDYH� FRPH� WR� WKH� FRQFOXVLRQ� WKDW�5')� LV
DERXW� H[SUHVVLQJ� UHODWLRQVKLSV� EHWZHHQ� UHVRXUFHV�� ,W� LV� QRW� LQWHQGHG� WR� H[SUHVV� IXOO� GDWDEDVH
PRGHOV�� 7KH� KHWHURJHQHRXV� DQG� GLVWULEXWHG� QDWXUH� RI� WKH� ZHE� PDNHV� UHODWLRQVKLSV� EHWZHHQ
UHVRXUFHV� LPSRUWDQW��:KDW� LV� WKH�FRQWH[W�RI� WKLV� UHVRXUFH"�:KDW�RWKHU�UHVRXUFHV�DUH�UHODWHG� WR
WKLV� UHVRXUFH�� DQG� LQ�ZKDW�ZD\V"�+RZ�FDQ� WKH� UHODWHG� UHVRXUFHV�EH� UHWULHYHG"�5')·V� DELOLW\� WR
H[SUHVV� UHODWLRQVKLSV�EHWZHHQ� UHVRXUFHV� LV�PRUH�SRZHUIXO� WKDQ� WKH� K\SHUWH[W� OLQNLQJ� IDFLOLW\� LQ
+70/��EHFDXVH�LQ�5')�ZH�KDYH�WKH�SRZHU�WR�H[SUHVV�ZK\�WKH�UHVRXUFHV�DUH�OLQNHG��7KLV�FDQ�EH
GRQH�LQ�D�ZD\�WKDW�LV�´PDFKLQH�XQGHUVWDQGDEOHµ�

7KH�HPSKDVLV�RQ�UHODWLRQVKLSV�LV�UHIOHFWHG�E\�WKH�5')�6FKHPD�VSHFLILFDWLRQ�ZKHUH�IRFXV�LV
VHW�RQ�SURSHUWLHV� �ZKLFK�H[SUHVV�UHODWLRQVKLSV�EHWZHHQ� UHVRXUFHV�� UDWKHU� WKDQ�RQ� WKH� UHVRXUFHV
�RU� FODVVHV� RI� UHVRXUFHV�� WKHPVHOYHV�� ,Q� 5')� 6FKHPD�� WKH� FODVVHV� GLIIHU� IURP� FODVVHV� LQ� WKH
WUDGLWLRQDO�´REMHFW�RULHQWHGµ�ZRUOG�ZKHUH�ZH�GHILQH�FODVVHV�WR�KDYH�D�FHUWDLQ�VHW�RI�SURSHUWLHV��,Q
5')�6FKHPD�DQ\�QXPEHU�RI�SURSHUWLHV�IURP�DQ\�QXPEHU�RI�VFKHPDV�FDQ�EH�XVHG�WR�GHVFULEH�D
UHVRXUFH��&ODVVHV�GRQ·W�KDYH�D�IL[HG�VHW�RI�SURSHUWLHV��7KH�FODVV�GHILQHV�WKH�UHVRXUFH·V�UHODWLRQVKLS
ZLWK� RWKHU� UHVRXUFHV�� EHFDXVH� RI� WKH� VXEFODVVLQJ� IDFLOLW\�� 6XEFODVVLQJ� OHW·V� XV� EXLOG� WD[RQRPLHV
VXFK�XV�WKH�RQHV�XVHG�LQ�OLEUDULHV�

,Q�PRGHOLQJ�WKH�PDWK�H[HUFLVH�H[DPSOH�ZH�UHDOL]HG�WKDW�WKH�5')�GDWD�PRGHO�FDQ�EH�XVHG�WR
PRGHO�DQG�WUDQVSRUW�DQ\�NLQG�RI�GDWD�QRW�MXVW�PHWDGDWD��,Q�WKH�0R]LOOD�ZHE�EURZVHU�5')�LV�XVHG
IRU�DOO�NLQGV�RI�GDWD��VXFK�DV�ERRNPDUNV��KLVWRU\�OLVWV�DQG�VLWH�PDSV�

:KHQ� ZH� LPSOHPHQWHG� 5')� RQ� WKH� 0XOWLPHGLD� %URNHU� ZH� VXFFHVVIXOO\� XVHG� DQ� ;6/
SURFHVVRU� WR� FRQYHUW� WKH�%URNHU·V� LQWHUQDO�;0/�GDWD� VWUXFWXUHV� WR�5')�� ,QFUHDVLQJO\��;0/� LV
XVHG� IRU� WUDQVSRUWLQJ� GDWD� EHWZHHQ� GLIIHUHQW� FRPSRQHQWV� RI� ZHE� VHUYHUV� DQG� WKLV� SURMHFW� KDV
VKRZQ�WKDW�VXFK�LQWHUQDO�GDWD�FDQ�EH�PDSSHG�DQG�FRQYHUWHG�WR�5')�XVLQJ�;0/�VW\OHVKHHWV�
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7KLV�GRFXPHQW�LV�WKH�UHSRUW�RI�D�PDVWHU·V�SURMHFW�IRU�'HSDUWPHQW�RI�7HOHLQIRUPDWLFV�.7+�
7KH�SURMHFW�ZDV�KHOG�DW�6,7,��WKH�6ZHGLVK�,7�,QVWLWXWH��6WRFNKROP�

5()(5(1&(6

>'&�@�:HLEHO��6���,DQQHOOD��5���&DWKUR��:���7KH��WK�'XEOLQ�&RUH�0HWDGDWD�:RUNVKRS�5HSRUW��-XQ�������,661
�����������KWWS���ZZZ�GOLE�RUJ�GOLE�MXQH���PHWDGDWD���ZHLEHO�KWPO

>'&�@�:HLEHO��6���+DNDOD��-���'&����7KH�+HOVLQNL�0HWDGDWD�:RUNVKRS��'�/LE�0DJD]LQH��)HE�������,661������
������KWWS���ZZZ�GOLE�RUJ�GOLE�IHEUXDU\�����ZHLEHO�KWPO

>'&'@�'RFXPHQW�&RQWHQW�'HVFULSWLRQ�IRU�;0/�����-XO�������6XEPLVVLRQ�WR�WKH�:RUOG�:LGH�:HE�&RQVRUWLXP�
KWWS���ZZZ�Z��RUJ�75������127(�GFG����������KWPO

>'&385/@�7KH�'XEOLQ�&RUH�0HWDGDWD�+RPHSDJH����-DQ�������KWWS���SXUO�RFOF�RUJ�PHWDGDWD�GF�

>'(/&$@�'HOFDPEUH��/��0��/���0DLHU��'���5HGG\��5����$QGHUVRQ��/���6WUXFWXUHG�0DSV��PRGHOLQJ�H[SOLFLW�VHPDQWLFV
RYHU�D�XQLYHUVH�RI�LQIRUPDWLRQ��,Q��,QWHUQDWLRQDO�-RXUQDO�RQ�'LJLWDO�/LEUDULHV��6SULQJHU�9HUODJ������

>'20@�:RUOG�:LGH�:HE�&RQVRUWLXP��'RFXPHQW�2EMHFW�0RGHO�6SHFLILFDWLRQ������:�&�5HFRPPHQGDWLRQ����
-XO�������KWWS���ZZZ�Z��RUJ�75������:'�'20���������

>'6,*@�:RUOG�:LGH�:HE�&RQVRUWLXP��'LJLWDO�6LJQDWXUH�,QLWLDWLYH�2YHUYLHZ�
KWWS���ZZZ�Z��RUJ�'6LJ�2YHUYLHZ�KWPO

>,62�����@�,62�-7&��:*���,QIRUPDWLRQ�3URFHVVLQJ�²�60*/�$SSOLFDWLRQV�²�7RSLF�1DYLJDWLRQ�0DSV��,62�,(&
&'��������&RPPLWWHH�'UDIW��KWWS���ZZZ�KLJKWH[W�FRP�WQP�SVMDQ���KWP

>0&)@�:RUOG�:LGH�:HE�&RQVRUWLXP��0HWD�&RQWHQW�)UDPHZRUN�8VLQJ�;0/��:�&�1RWH�����-XQ������
KWWS���ZZZ�Z��RUJ�75�127(�0&)�;0/�������

>0,//@�0LOOHU��(���$Q�,QWURGXFWLRQ�WR�WKH�5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��,Q��'�/LE�0DJD]LQH��,661������
������0D\�������KWWS���ZZZ�GOLE�RUJ�GOLE�PD\���PLOOHU���PLOOHU�KWPO

>00%52.@�6ZHGLVK�,QVWLWXWH�IRU�6\VWHPV�'HYHORSPHQW��6,68��0XOWLPHGLD�%URNHU��'HYHORSLQJ�&ULWLFDO�6XSSRUW
7RROV�IRU�0XOWLPHGLD�3XEOLVKLQJ��KWWS���ZZZ�VLVX�VH�SURMHFWV�PPEURNHU�ZKDW�KWP

>02=�@�*XKD��&KXUFKLOO��5���*LDQQDQGUHD��-���5')��7KH�0R]LOOD�2UJDQL]DWLRQ�
KWWS���ZZZ�PR]LOOD�RUJ�UGI�GRF�LQGH[�KWPO

>3�3@�:RUOG�:LGH�:HE�&RQVRUWLXP��3��3URMHFW�2YHUYLHZ��KWWS���ZZZ�Z��RUJ�3�3�

>3,&6@�:RUOG�:LGH�:HE�&RQVRUWLXP��3,&65XOHV������:�&�5HFRPPHQGDWLRQ����'HF������
KWWS���ZZZ�Z��RUJ�75�5(&�3,&65XOHV�������

>5')@�:RUOG�:LGH�:HE�&RQVRUWLXP��5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��0RGHO�DQG�6\QWD[��:�&�:RUNLQJ
'UDIW���2FW�������KWWS���ZZZ�Z��RUJ���������:'�UGI�V\QWD[���������

>5')�;0/@�KWWS���ZZZ�DOSKDZRUNV�LEP�FRP

>5'))$4@�:RUOG�:LGH�:HE�&RQVRUWLXP��)UHTXHQWO\�$VNHG�4XHVWLRQV�DERXW�5')�
KWWS���ZZZ�Z��RUJ�5')�)$4



��

>5'),1752@�:RUOG�:LGH�:HE�&RQVRUWLXP��,QWURGXFWLRQ�WR�5')�0HWDGDWD��:�&�1RWH����1RY������
KWWS���ZZZ�Z��RUJ�75�127(�UGI�VLPSOH�LQWUR��������KWPO

>5')6&+@�:RUOG�:LGH�:HE�&RQVRUWLXP��5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��6FKHPD�VSHFLILFDWLRQ��:�&
:RUNLQJ�'UDIW����2FW�������KWWS���ZZZ�Z��RUJ�75������:'�UGI�VFKHPD����������

>5'8@�5HVHDUFK�'DWD�1HWZRUN��5HVRXUFH�'LVFRYHU\�8QLW��'67&��5HVRXUFH�'LVFRYHU\�²�$�GHILQLWLRQ��'67&
6\PSRVLXP��������KWWS���ZZZ�GVWF�HGX�DX�5'8�5'�'HIQ�

>:3@�/DJR]H��&���'LJLWDO�/LEUDU\�5HVHDUFK�*URXS��&RUQHOO�8QLYHUVLW\��'�/LE�0DJD]LQH��-XO�$XJ�������,661
�����������KWWS���ZZZ�GOLE�RUJ�GOLE�MXO\���ODJR]H���ODJR]H�KWPO

>;0/�-@�KWWS���ZZZ�DOSKDZRUNV�LEP�FRP

>;0/'$7$@�:RUOG�:LGH�:HE�&RQVRUWLXP��;0/�'DWD��:�&�1RWH����-DQ������
KWWS���ZZZ�Z��RUJ�75������127(�;0/�GDWD�����
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7KH�([WHQVLEOH�0DUNXS�/DQJXDJH��;0/��LV�D�VLPSOLILHG�YHUVLRQ�RI�6*0/��VSHFLILFDOO\�GHVLJQHG
ZLWK�WKH�:RUOG�:LGH�:HE�LQ�PLQG��$Q�;0/�GRFXPHQW�LV�DOVR�DQ�6*0/�GRFXPHQW��;0/�KDV
EURXJKW�ZLWK�LW�D�QXPEHU�RI�RWKHU�VWDQGDUGV��RU�SURSRVHG�VWDQGDUGV���H�J��;/LQN��;0/�/LQNLQJ
/DQJXDJH��DQG�;6/��;0/�6W\OHVKHHW�/DQJXDJH��

;0/�GLIIHUV�IURP�+70/�LQ�WKDW�LW�GRHVQ·W�PL[�FRQWHQW�ZLWK�DSSHDUDQFH�

:+<�;0/"�:+<�127�-867�+70/�25�6*0/"

,W·V�DOO�WKH�VDPH��LVQ·W�LW"�1R��QRW�TXLWH��;0/�LV�D�VLPSOHU�YHUVLRQ�RI�6*0/��,W�RPLWV�WKH�PRUH
FRPSOH[� DQG� OHVV�XVHG� SDUWV� RI� 6*0/� LQ� UHWXUQ� IRU� WKH� EHQHILWV� RI� EHLQJ� HDVLHU� WR� ZULWH
DSSOLFDWLRQV��HDVLHU�WR�XQGHUVWDQG��DQG�PRUH�VXLWHG�WR�GHOLYHU\�DQG�LQWHURSHUDELOLW\�RYHU�WKH�ZHE
>;0/)$4@�

:LWK�ERWK�;0/�DQG�6*0/�\RX�FDQ�XVH�'7'�WR�GHILQH�\RXU�RZQ�PDUNXS�ODQJXDJH��+70/�LV
MXVW�RQH�RI�WKRVH�PDUNXS�ODQJXDJHV�SRVVLEOH�WR�GHILQH�ZLWK�;0/�6*0/��,Q�IDFW��LQ�WKH�VSHFV�IRU
+70/�����>+70/@�DQ�+70/�GRFXPHQW�LV�GHILQHG�DV�

$Q� +70/� GRFXPHQW� LV� DQ� 6*0/� GRFXPHQW� WKDW� PHHWV� WKH� FRQVWUDLQWV� RI� WKLV
VSHFLILFDWLRQ��+70/�����VSHFV�

;0/� RU� ([WHQVLEOH� 0DUNXS� /DQJXDJH� KDV� UHDOO\� WDNHQ� RII� ZLWK� PDMRU� VRIWZDUH� YHQGRUV
VXSSRUWLQJ� LW�� 7KH�PHGLD� K\SH� KDV� UHVXOWHG� LQ� D� ODUJH� QXPEHU� RI� GRFXPHQWV� DERXW� ;0/� RQ
:::��:H�ZLOO�ORRN�DW�;0/�DV�LW�LV�WKH�SUHIHUUHG�ZD\�WR�WUDQVSRUW�5')�>5')@�

;0/�DOORZV�SHRSOH�WR�FUHDWH�WKHLU�RZQ�PDUNXS�ODQJXDJHV��WDLORU�PDGH�IRU�WKH�SDUWLFXODU�QHHGV�RI
D�SDUWLFXODU�FRPPXQLW\��2QH�H[DPSOH�RI�VXFK�D�PDUNXS�ODQJXDJH�LV�0DWK0/��ZKLFK�FDQ�H[SUHVV
DGYDQFHG� PDWKHPDWLFDO� IRUPXODV�� 2WKHU� PDUNXS� ODQJXDJHV� FDQ� EH� GHYHORSHG�� H�J�� RQH� IRU
FKHPLFDO�IRUPXODV�DQG�DQRWKHU�IRU�PXVLFDO�VFRUHV�

;0/�LV�QRW�FRQFHUQHG�ZLWK�KRZ�WKHVH�GRFXPHQWV�VKRXOG�EH�GLVSOD\HG��,W·V�XS�WR�WKH�DSSOLFDWLRQV
WKDW� UHDG� WKH� GRFXPHQWV� WR� GHFLGH� ZKDW� WR� GR� ZLWK� WKHP�� $� GRFXPHQW� GHVFULELQJ� PXVLF� �D
´0XVLF0/µ�GRFXPHQW��PD\�EH�SOD\HG��UDWKHU�WKDQ�GLVSOD\HG��E\�WKH�DSSOLFDWLRQ

,I�ZH�UHWXUQ�WR�RXU�H[DPSOH�RQ�VHDUFKLQJ�WKH�:::�IRU�LQIRUPDWLRQ�RQ�ERRNV�ZULWWHQ�E\�:LQVWRQ
&KXUFKLOO�ZH� UHDOL]H� WKH� EHQHILWV� RI�;0/��:H� FRXOG� LQYHQW� D�PDUNXS� ODQJXDJH� IRU� GHVFULELQJ
GRFXPHQWV�DERXW�ERRNV��3DUW�RI�D�GRFXPHQW�FRXOG�ORRN�DV�IROORZV�

<book>
<title>Liberalism and the Social Problem</title>
<author>Winston Churchill</author>
<publisher>Hodder & Stoughton</publisher>
<comment>This early speech collection of the fighting radical("a traitor to his

class") is now extremely scarce and many predict it will soar in value over the
next decade.</comment>
</book>

$Q�´LQWHOOLJHQWµ�VHDUFK�HQJLQH�FRXOG�LPPHGLDWHO\�FRQFOXGH�WKDW�WKLV�GRFXPHQW�LV�UHOHYDQW�IRU�RXU
TXHU\�� 2I� FRXUVH�� IRU� WKLV� WR� EH� XVHIXO� ZH� QHHG� WR� VWDQGDUGL]H� KRZ� GRFXPHQWV� �DQG� RWKHU
UHVRXUFHV��VKRXOG�EH�GHVFULEHG��DQG�WKDW·V�ZKHUH�5')�DQG�VFKHPDV�FRPH�LQWR�SOD\�
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7KH� ;0/� VSHFLILFDWLRQ� GHILQHV� D� FODVV� RI� GDWD� REMHFWV� FDOOHG� ;0/� GRFXPHQWV�� (DFK� ;0/
GRFXPHQW� KDV� ERWK� D� ORJLFDO� DQG� D� SK\VLFDO� VWUXFWXUH��3K\VLFDOO\� WKH� GRFXPHQW� LV� FRPSRVHG� RI
XQLWV�FDOOHG�HQWLWLHV��$Q�HQWLW\�PD\�UHIHU�WR�RWKHU�HQWLWLHV�WR�FDXVH�WKHLU�LQFOXVLRQ�LQ�WKH�GRFXPHQW�
$� GRFXPHQW� EHJLQV� LQ� D� ´URRWµ� RU� GRFXPHQW� HQWLW\��/RJLFDOO\�� WKH� GRFXPHQW� LV� FRPSRVHG� RI
GHFODUDWLRQV��HOHPHQWV��FRPPHQWV��FKDUDFWHU�UHIHUHQFHV��DQG�SURFHVVLQJ�LQVWUXFWLRQV��DOO�RI�ZKLFK
DUH�LQGLFDWHG�LQ�WKH�GRFXPHQW�E\�H[SOLFLW�PDUNXS�>;0/@�

7KLV�LV�DQ�H[DPSOH�RI�D�FRPSOHWH�;0/�GRFXPHQW�

<?xml version=”1.0”?>
<story>The rabbit used to hang out in bars</story>

7KH� ILUVW� OLQH� LV� DQ� H[DPSOH�RI� D�'RFXPHQW�7\SH�'HFODUDWLRQ�� 7KH� GRFXPHQW� W\SH� GHFODUDWLRQ
LVQ·W�PDQGDWRU\��7KLV�LV�DOVR�D�FRPSOHWH�;0/�GRFXPHQW�

<story>The rabbit used to hang out in bars</story>

'2&80(17�7<3(�'(),1,7,21�²�'7'

7KH�;0/�GRFXPHQW� W\SH�GHFODUDWLRQ�FRQWDLQV�RU�SRLQWV�WR�PDUNXS�GHFODUDWLRQV� WKDW�SURYLGH�D
JUDPPDU�IRU�D�FODVV�RI�GRFXPHQWV��7KLV�JUDPPDU�LV�NQRZQ�DV�D�'RFXPHQW�7\SH�'HILQLWLRQ��'7'��
7KH�GRFXPHQW�W\SH�GHFODUDWLRQ�FDQ�SRLQW�WR�DQ�H[WHUQDO�VXEVHW�FRQWDLQLQJ�PDUNXS�GHFODUDWLRQV�
RU�FDQ�FRQWDLQ�WKH�PDUNXS�GHFODUDWLRQV�GLUHFWO\�LQ�DQ�LQWHUQDO�VXEVHW��RU�FDQ�GR�ERWK��7KH�'7'
IRU�D�GRFXPHQW�FRQVLVWV�RI�ERWK�VXEVHWV�WDNHQ�WRJHWKHU�>;0/@�

7KH�'7'�GHILQHV�FRQVWUDLQWV�RQ�WKH�ORJLFDO�VWUXFWXUH�RI�WKH�GRFXPHQW��7KH�IROORZLQJ�GRFXPHQW
KDV�DQ�H[WHUQDO�'7'�WKDW�GHILQHV�LW�V\QWD[�

<?xml version=”1.0”?>
<!DOCTYPE story SYSTEM “standard_story.dtd”>
<story>The rabbit used to hang out in bars</story>

7KH�'7'�FRXOG�ORRN�OLNH�WKLV�

<!DOCTYPE standard_story.dtd
<!ELEMENT story (#PCDATA)>
>

)RU�IXUWKHU�LQIRUPDWLRQ�RQ�;0/�DQG�'7'�SOHDVH�UHIHU�WR�:�&V�VSHFLILFDWLRQ�>;0/@�

:(//�)250('�96��9$/,'�;0/

7KHUH�DUH�HVVHQWLDOO\�WZR�UHODWHG�W\SHV�RI�;0/�GRFXPHQWV��:HOO�)RUPHG�DQG�9DOLG��$�ZHOO�IRUPHG
;0/�GRFXPHQW� FRQIRUPV� WR� WKH� JHQHUDO� UXOHV� RI�;0/�V\QWD[��ZKLFK� DUH�PRUH� ULJRURXV� WKDQ
WKRVH�RI�HLWKHU�+70/�RU�6*0/��;0/�FKDUDFWHU�GDWD�LV�QHYHU�OHIW�DQ�HQGLQJ�PDUNXS�GHVLJQDWLRQ
RI�VRPH�VRUW��HLWKHU�DQ�HQG�WDJ�VXFK�DV�LQ�WKH�HOHPHQW�<story> </story >� RU� D� VSHFLDO� HPSW\
HOHPHQW� WDJ�ZLWK� D� IRUZDUG�VODVK�EHIRUH� WKH� ULJKW�DQJOH�EUDFNHW�� VXFK� DV�<story/>.>&1(7�@
>;0/)$4@

9DOLG�;0/�GRFXPHQWV�DUH�RQHV�WKDW�FRQIRUP�WR�D�VSHFLILF�'7'��&RQILUPLQJ�WKH�YDOLGLW\�RI
;0/�GRFXPHQWV� LV� ODUJHO\� WKH�ZRUN�RI� DXWKRULQJ� DQG�SXEOLVKLQJ� WRROV��ZKHUHDV�;0/�FDSDEOH
EURZVHUV� QHHG� RQO\� FKHFN� IRU� ZHOO�IRUPHGQHVV� LQ� RUGHU� WR� UHDG� ;0/� GRFXPHQWV�� >&1(7�@
>;0/)$4@

;0/�1$0(63$&(6

$OWKRXJK�;0/�QDPHVSDFHV�VSHFV�>;0/163@�LV�VWLOO�D�ZRUNLQJ�GUDIW��WKH�QRWLRQ�RI�QDPHVSDFHV�LV
IXQGDPHQWDO�WR�LPSOHPHQWLQJ�5')�RQ�WRS�RI�;0/�



�

;0/�QDPHVSDFHV� SURYLGH� D� VLPSOH�PHWKRG� IRU� TXDOLI\LQJ� QDPHV�XVHG� LQ�;0/�GRFXPHQWV� E\
DVVRFLDWLQJ� WKHP� ZLWK� QDPHVSDFHV� LGHQWLILHG� E\� 85,�� 1DPHVSDFHV� SURYLGH� XQLYHUVDO� QDPHV�
ZKRVH� VFRSH� H[WHQGV� EH\RQG� WKHLU� FRQWDLQLQJ� GRFXPHQW�� 7KH� FRPELQDWLRQ� RI� WKH� XQLYHUVDOO\
PDQDJHG�85,� QDPHVSDFH� DQG� WKH� ORFDO� QDPH� SURGXFHV� QDPHV� WKDW� DUH� JXDUDQWHHG� XQLYHUVDOO\
XQLTXH�>;0/163@�

+HUH�LV�DQ�H[DPSOH�RI�DQ�;0/�QDPHVSDFH�LQ�XVH�

<?xml:version=”1.0”?>
<books xmlns=”http://books.com/schemas/”

xmlns:de=”http://ekengren.com/schemas”>
<Title>Liberalism and the Social Problem</Title>
<Author>Winston Churchill<Author>
<de:Rating>Interesting</de:Rating>

</books>

;0/�QDPHVSDFHV�DOORZV�XV�WR�FRPELQH�HOHPHQWV�DQG�DWWULEXWHV�ZKRVH�VHPDQWLFV��VFKHPDV��DUH
GHILQHG�E\�GLIIHUHQW�DXWKRULWLHV��,Q�WKLV�H[DPSOH�DQ�;0/�SURFHVVRU�FDQ�ORRN�XS�WKH�VHPDQWLFV�IRU
WKH�GH�SUHIL[�DQG�ILQG�RXW�WKDW�WKH�SRVVLEOH�UDWLQJV�DUH����LQWHUHVWLQJ����FRRO�RU����FUD]\��,W�LV�XS�WR
WKH�SURFHVVRU�RU�DSSOLFDWLRQ�WR�GHFLGH�ZKDW�WR�GR�ZLWK�WKLV�LQIRUPDWLRQ�

7KH� H[DPSOH� GHFODUHV� ERRNV� DV� WKH�GHIDXOW� QDPHVSDFH��7KLV�PHDQV� WKDW� WLWOH� DQG� DXWKRU�ZLOO� EH
UHVROYHG�DV�ERRNV�WLWOH�DQG�ERRNV�DXWKRU�

&XUUHQWO\� WKHUH� LV� QR� VWDQGDUG� ZD\� IRU� 5')� SURFHVVRUV� WR� UHDG� DQG� SURFHVV� VXFK� VFKHPDV�
'RFXPHQW�2EMHFW�0RGHO

7KH�'RFXPHQW�2EMHFW�0RGHO��'20��VSHFLILFDWLRQ�GHILQHV�D�SODWIRUP��DQG�ODQJXDJH�QHXWUDO�LQWHUIDFH
WKDW�ZLOO�DOORZ�SURJUDPV�DQG�VFULSWV�WR�G\QDPLFDOO\�DFFHVV�DQG�XSGDWH�WKH�FRQWHQW��VWUXFWXUH�DQG
VW\OH�RI�GRFXPHQWV�>'20@�

7KH�'20�DSSOLHV�ERWK�WR�+70/�DQG�;0/�GRFXPHQWV�WR�SURYLGH�D�VLQJOH�GRFXPHQW�PHWDSKRU�
%URZVHU� YHQGRUV� VXFK� DV� 0LFURVRIW� >06'20@� DQG� 1HWVFDSH� KDYH� GHYHORSHG� SURSULHWDU\
GRFXPHQWV�PRGHOV�ZKLFK�KDV�FDXVHG�SUREOHPV�IRU�VLWH�EXLOGHUV�ZKR�ZDQW�WKHLU�FRQWHQW�WR�ZRUN
RQ� ERWK� SODWIRUPV�� $� PRUH� IRUPDO� GHVFULSWLRQ� RI� WKH� '20� IRU� ;0/�� FKHFN� RXW� :�&
>'20;0/@

;0/�67</(6+((76�²�;6/

;0/�GRFXPHQWV�GRQ·W� VSHFLI\�KRZ� WKH\� DUH� WR�EH�GLVSOD\HG��7KDW� LV� WKH� UROH�RI� WKH�([WHQVLEOH
6W\OHVKHHW� /DQJXDJH� �;6/��� 7KH�:�&� KDV� LVVXHG� D� ZRUNLQJ� GUDIW� IRU� WKH�;6/� UHTXLUHPHQWV�� $V
XVXDO�WKH�ZRUNLQJ�GUDIW�LV�VXEMHFW�WR�FKDQJH�>;6/@�

+RZ�DUH� VW\OHVKHHWV�XVHG"�7KH�VLPSOHVW� DSSOLFDWLRQ� LV� WR�IHHG�DQ�;0/�GRFXPHQW� DQG� DQ�;6/
VW\OHVKHHW� LQWR�DQ�;6/�SURFHVVRU��7KH�SURFHVVRU�SURGXFHV�D�GLVSOD\DEOH�GRFXPHQW� LQ� D� IRUPDW
GHWHUPLQHG�E\�WKH�UXOHV�LQ�WKH�VW\OHVKHHW�



�

XML Document

XSL Stylesheet

XSL Processor

Displayable
Document in, e.g.

HTML, RTF, or
Postscript

)LJXUH�����;6/�SURFHVVLQJ�SURGXFLQJ�+70/��5')�RU�3RVWVFULSW

<RX�FDQ�PDNH�ZHE�EURZVHUV�FDSDEOH�RI�UHDGLQJ�DQ�;0/�GRFXPHQW�DQ�;6/�VW\OHVKHHW�LQ�WKH
VDPH�ZD\�FXUUHQW�EURZVHUV�UHDG�DQG�GLVSOD\�+70/�GRFXPHQWV��7KH�EHDXW\�RI� WKH�;0/�;6/
DSSURDFK�LV�WKDW�D�GRFXPHQW·V�FRQWHQW�LV�VHSDUDWHG�IURP�LWV�DSSHDUDQFH�

$� JRRG� LQWURGXFWLRQ� WR� ;6/� DQG� WKH� 0LFURVRIW� ;6/� SURFHVVRU� FDQ� EH� IRXQG� LQ
>;6/78725@�� )RU� DQ� H[DPSOH� RI� ZKDW� DQ� ;6/� 6W\OHVKHHW� PLJKW� ORRN� OLNH�� WDNH� D� ORRN� LQ
$SSHQGL[�&��1RWH�WKDW�WKH�;6/�6W\OHVKHHW�LV�H[SUHVVHG�LQ�;0/�DQG�LV�LQ�IDFW�DQ�;0/�GRFXPHQW�

5()(5(1&(6

>&1(7�@�*RUPDQ��7������4XHVWLRQV�RQ�;0/�����0DU������
KWWS���ZZZ�EXLOGHU�FRP�$XWKRULQJ�;PO���LQGH[�KWPO

>'&�@�:HLEHO��6���+DNDOD��-���'&����7KH�+HOVLQNL�0HWDGDWD�:RUNVKRS��'�/LE�0DJD]LQH��)HE�������,661������
������KWWS���ZZZ�GOLE�RUJ�GOLE�IHEUXDU\�����ZHLEHO�KWPO

>'20@�:RUOG�:LGH�:HE�&RQVRUWLXP��'RFXPHQW�2EMHFW�0RGHO�6SHFLILFDWLRQ������:�&�5HFRPPHQGDWLRQ����
-XO�������KWWS���ZZZ�Z��RUJ�75������:'�'20���������

>'20;0/@�:RUOG�:LGH�:HE�&RQVRUWLXP��'RFXPHQW�2EMHFW�0RGHO��;0/���:�&�:RUNLQJ�'UDIW����$SU������
KWWS���ZZZ�Z��RUJ�75�:'�'20�OHYHO�RQH�[PO�KWPO

>+70/@�:RUOG�:LGH�:HE�&RQVRUWLXP��+70/�����6SHFLILFDWLRQ��:�&�5HFRPPHQGDWLRQ��UHYLVHG�RQ����$SU�
������KWWS���ZZZ�Z��RUJ�75������5(&�KWPO�����������

>06'20@�0LFURVRIW�&RUSRUDWLRQ��7KH�;0/�2EMHFW�0RGHO�LQ�,QWHUQHW�([SORUHU��������-DQ������
KWWS���ZZZ�PLFURVRIW�FRP�[PO�DUWLFOHV�[POPRGHO�DVS

>5')@�:RUOG�:LGH�:HE�&RQVRUWLXP��5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��0RGHO�DQG�6\QWD[��:�&�:RUNLQJ
'UDIW���2FW�������KWWS���ZZZ�Z��RUJ���������:'�UGI�V\QWD[���������

>5'))$4@�:RUOG�:LGH�:HE�&RQVRUWLXP��)UHTXHQWO\�$VNHG�4XHVWLRQV�DERXW�5')�
KWWS���ZZZ�Z��RUJ�5')�)$4

>;0/@�:RUOG�:LGH�:HE�&RQVRUWLXP��([WHQVLEOH�0DUNXS�/DQJXDJH��;0/�����'HF������
KWWS���ZZZ�Z��RUJ�75�35�[PO�������

>;0/)$4@�:RUOG�:LGH�:HE�&RQVRUWLXP��)UHTXHQWO\�$VNHG�4XHVWLRQV�DERXW�WKH�([WHQVLEOH�0DUNXS�/DQJXDJH�
WKH�;0/�)$4��9HUVLRQ���������RFW��������KWWS���ZZZ�XFF�LH�[PO�
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KWWS���ZZZ�Z��RUJ�75������:'�[PO�QDPHV���������

>;6/@�:RUOG�:LGH�:HE�&RQVRUWLXP��;6/�5HTXLUHPHQWV�6XPPDU\��:�&�:RUNLQJ�'UDIW����0D\������
KWWS���ZZZ�Z��RUJ�75�:'�;6/5HT

>;6/78725@�0LFURVRIW�&RUSRUDWLRQ��;6/�7XWRULDO����MDQ������
KWWS���ZZZ�PLFURVRIW�FRP�[PO�[VO�WXWRULDO�WXWRULDO�DVS
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$33(1',;�%� �5')

5')�,1�'(7$,/��75,3/(6

5')�&25(��´/$<(5��µ

7KH�FRUH�GDWD�PRGHO�LV�IRUPDOO\�GHILQHG�LQ�>5')@�E\�:�&��,Q�VKRUW��HYHU\�6WDWHPHQW�LV�D���WXSOH�
RU�WULSOH��ZKRVH�HOHPHQWV�DUH�

{Predicate,Subject,Object}

:H�FDQ�YLHZ�D�VHW�RI�VWDWHPHQWV�DV�D�GLUHFWHG�ODEHOHG�JUDSK��(DFK�WULSOH� LV�D�^S��V��R`� LV�DQ�DUF
IURP�V�WR�R�ODEHOHG�E\�S�

>V@�²�S���!�>R@

7KLV�FDQ�EH�UHDG�DV�R�LV�WKH�YDOXH�RI�S�IRU�V��V�KDV�D�SURSHUW\�S�ZLWK�D�YDOXH�R��RU�WKH�S�RI�V�LV�R�

7KH�5')�GDWD�PRGHO�LV�EXLOW�XS�HQWLUHO\�RQ�WKHVH�WULSOHV��7KH�ILUVW�HOHPHQW�RI�D�WULSOH��3UHGLFDWH
DERYH���LV�FDOOHG�3URSHUW\��7KH�VHFRQG�HOHPHQW�LV�D�5HVRXUFH�DQG�WKH�WKLUG�LV�D�5HVRXUFH�RU�D�OLWHUDO�
7KH�WULSH�DV�D�ZKROH�LV�FDOOHG�D�6WDWHPHQW�

^3URSHUW\��5HVRXUFH��5HVRXUFH�_�/LWHUDO`

,Q�WKH�5')�GDWD�PRGHO�ERWK�WKH�UHVRXUFHV�EHLQJ�GHVFULEHG�DQG�WKH�YDOXHV�GHVFULELQJ�WKHP�DUH
UHSUHVHQWHG�DV�QRGHV�LQ�D�GLUHFWHG�ODEHOHG�JUDSK��7KH�DUFV�FRQQHFWLQJ�SDLUV�RI�QRGHV�FRUUHVSRQG
WR�WKH�QDPHV�RI�WKH�SURSHUWLHV��(DFK�DUF�ODEHOHG�E\�WKH�FRUUHVSRQGLQJ�SURSHUW\�

7KH� 5')� /D\HU� �� JLYHV� XV� WKH� PRVW� IXQGDPHQWDO� WRROV� WR� GHVFULEH� RXU� UHVRXUFHV�� $Q� 5')
VWDWHPHQW�FDQ�EH�ZULWWHQ�DV�

[Resource R] --- Property P--> [Value V]

7KLV�ZRXOG�PDNH�WKH�WULSOH�

{[Property P], Resource R, [Value V]}

:H�GHVFULEH� WKH� UHVRXUFH�5�ZLWK� D�3URSHUW\� DUF� WR� D�9DOXH�9��7KH� YDOXH�PD\� EH� HLWKHU� D
UHVRXUFH�RU�D�OLWHUDO��$�OLWHUDO�VKRXOG�EH�VWRUHG�XVLQJ�D�GLUHFW�HQFRGLQJ�RI�,62�,(&�������RU�DQ
HQFRGLQJ�ZKLFK�FDQ�EH�PDSSHG�WR�,62�,(&�������>,62�����@��,Q�>5')@��µ/DQJXDJH�WDJJLQJ�LV
SDUW�RI�WKH�VWULQJ�YDOXH�� LW� LV�DSSOLHG�WR�VHTXHQFHV�RI�FKDUDFWHUV�ZLWKLQ�DQ�5')�VWULQJ�DQG�GRHV
QRW�KDYH�DQ�H[SOLFLW�PDQLIHVWDWLRQ�LQ�WKH�GDWD�PRGHO�µ

1RZ� ZH� DUH� UHDG\� WR� VWDUW� GHVFULELQJ� RXU� UHVRXUFHV� �DOWKRXJK� ZH� KDYHQ·W� \HW� GHILQHG� ZKDW
SURSHUWLHV�WR�XVH��



�
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Statement

)LJXUH�����6LPSOH�5')�VWDWHPHQW

7KH�VHPDQWLFV�RI�WKH�DERYH�LV�´7KH�DXWKRU�RI� WKH�UHVRXUFH�UDEELW�KWPO� LV�'DJ�(NHQJUHQµ��7KH
VDPH�FDQ�EH�H[SUHVVHG�ZLWK�D�WULSOH�DV�

{Author, [http://www.ekengren.com/stories/rabbit.html], “Dag
Ekengren”}

7KH� 5')� GDWD� PRGHO� LV� LQGHSHQGHQW� RI� DQ\� SDUWLFXODU� V\QWD[�� $W� WKH� FRUH� 5')� LV� D� V\QWD[�
LQGHSHQGHQW�PRGHO�IRU�UHSUHVHQWLQJ�UHVRXUFHV�DQG�WKHLU�FRUUHVSRQGLQJ�GHVFULSWLRQV�>5')@��7ZR
H[SUHVVLRQV� LQ� GLIIHUHQW� V\QWD[� FDQ� EH� FRQYHUWHG� WR� WKH�5')�'DWD�0RGHO� DQG� WKHQ� LW� FDQ� EH
GHWHUPLQHG�LI�WKH�H[SUHVVLRQV·�VHPDQWLFV�DUH�WKH�VDPH��XQDPELJXRXVO\��$�JRRG�LOOXVWUDWLRQ�RI�WKLV
LV�IRXQG�LQ�>0,//@��&RQVLGHU�WKH�IROORZLQJ�VWDWHPHQWV�

´7KH�DXWKRU�RI�'RFXPHQW���LV�-RKQ�6PLWKµ
�´-RKQ�6PLWK�LV�WKH�DXWKRU�RI�'RFXPHQW��µ

7R� KXPDQV�� WKHVH� VWDWHPHQWV� FRQYH\� WKH� VDPH� PHDQLQJ�� 7R� D� PDFKLQH�� KRZHYHU�� WKHVH� DUH
FRPSOHWHO\� GLIIHUHQW� VWULQJV�� 5')� DWWHPSWV� WR� SURYLGH� DQ� XQDPELJXRXV�PHWKRG� RI� H[SUHVVLQJ
VHPDQWLFV�LQ�D�PDFKLQH�UHDGDEOH�HQFRGLQJ��7KH�WULSOH�IRU�ERWK�H[SUHVVLRQV�LV�

^$XWKRU��>'RFXPHQW��@��´-RKQ�6PLWKµ`

,I�D�QXPEHU�RI� WULSOHV�DOO� UHIHU� WR� WKH�VDPH�WKH�VDPH�UHVRXUFH�� WKH\�FDQ�EH�JURXSHG�DV�D�VLQJOH
XQLW��>5')@��7KLV�PDNHV�WKLQJV�D�OLWWOH�HDVLHU�DV�D�VLQJOH�UHVRXUFH�RIWHQ�KDV�PDQ\�SURSHUWLHV�

{Author; [rabbit.html], “Dag Ekengren”}
{Title,  [rabbit.html], “The nosy rabbit”}
{Rating, [rabbit.html], “Cool”}

7KHVH� WKUHH� 7ULSOHV� FDQ� EH� FRQVLGHUHG� D� 'HVFULSWLRQ�� 7KH� 'HVFULSWLRQ� FDQ� KDYH� LWV� RZQ
LGHQWLILFDWLRQ��LQ�HIIHFW��WKH�'HVFULSWLRQ�LV�DOVR�D�5HVRXUFH��7KLV�5HVRXUFH��WKH�'HVFULSWLRQ��FDQ
WKHUHIRU�EH�GHVFULEHG�E\�3URSHUWLHV�� L�H��D�'HVFULSWLRQ�FDQ� LWVHOI�EH�XVHG�DV� WKH� VRXUFH�QRGH�RI
RWKHU�DUFV�GHVFULELQJ�SURSHUWLHV�RI�WKH�'HVFULSWLRQ�>5')@@�

2QH�RU�PRUH�VFKHPDV�GHILQH�WKH�SURSHUWLHV�LQ�D�JLYHQ�'HVFULSWLRQ��DV�ZHOO�DV�DQ\�FKDUDFWHULVWLFV
RU�UHVWULFWLRQV�RI�WKH�SURSHUW\�YDOXHV�WKHPVHOYHV��(DFK�SURSHUW\�XVHG�LQ�D�'HVFULSWLRQ�LV�GHFODUHG
WR�EH�IURP�H[DFWO\�RQH�VFKHPD��6FKHPDV�ZLOO�EH�GLVFXVVHG�EHORZ�
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87,/,7<�5(/$7,216��´/$<(5��µ

7KH� IRUPDO� GHILQLWLRQ� IRU� OD\HU� �� LV� JLYHQ� E\�:�&� LQ� >5')@�� 7KH� XWLOLW\� UHODWLRQV� HQDEOH� WKH
´'HVFULSWLRQV�RI�'HVFULSWLRQVµ�IHDWXUH�RI�5')�E\�D�SURFHVV�FDOOHG�UHLILFDWLRQ��5HLILFDWLRQ�DOORZV�XV
WR� H[SUHVV� PRGDOLWLHV� �H�J�� EHOLHIV� DERXW� SURSHUWLHV�� RU� VLPSO\� DWWDFK� DQ\� SURSHUWLHV� WR� RWKHU
SURSHUWLHV�

:KDW�ZH�ZRXOG�OLNH�WR�GR�LV�WR�WDNH�D�SURSHUW\��L�H��D�WULSOH��DQG�LQ�VRPH�ZHOO�GHILQHG�ZD\�FUHDWH
DQ�LGHQWLILDEOH�QRGH�IURP�WKDW�SURSHUW\�

7KH�SURSHUW\�^$XWKRU��>UDEELW�KWPO@��´'DJ�(NHQJUHQµ`�FDQ�EH�UHLILHG�DV�

^UGI�W\SH� >6WDWHPHQW�@��>UGI�VWDWHPHQW@`
^UGI�SUHGLFDWH� >6WDWHPHQW�@��>$XWKRU@`
^UGI�VXEMHFW� >6WDWHPHQW�@��>UDEELW�KWPO@`
^UGI�REMHFW� >6WDWHPHQW�@��³'DJ�(NHQJUHQ´`

7KH�SURSHUW\�LV�QRZ�D�QDPHG�QRGH��6WDWHPHQW���ZKLFK�LQ�WXUQ�KDV�IRXU�SURSHUWLHV��7KLV�DOORZV�XV
WR�JLYH�SURSHUWLHV�WR�6WDWHPHQW���:H�FDQ�H[SUHVV�VHPDQWLFV�VXFK�DV�´-RKQ�VD\V�WKDW�'DJ�(NHQJUHQ
LV�WKH�DXWKRU�RI�UDEELW�KWPOµ�
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Statement01

)LJXUH�����([DPSOH�RI�´'HVFULSWLRQ�RI�'HVFULSWLRQµ

0RUH�H[DPSOHV�RI�UHLILFDWLRQ�FDQ�EH�IRXQG�LQ�>5')@>0,//@�

5')�6&+(0$

7KH� VWDQGDUG� IRU� 5')� 6FKHPDV� LV� VWLOO� EHLQJ� GLVFXVVHG� E\� WKH� :�&� >5')6&+@�� 7KH
VSHFLILFDWLRQV� DUH� FXUUHQWO\� LQ� D� ZRUNLQJ� GUDIW� ZKLFK� VKRXOG� RQO\� EH� XVHG� WR� LPSOHPHQW
H[SHULPHQWDO�VRIWZDUH��7KHUH�DUH�FXUUHQWO\�QR�5')�SDUVHUV�DYDLODEOH� WKDW�FRQIRUP�WR� WKH�5')
6FKHPD�VWDQGDUG�

,Q�VKRUW��5')�6FKHPDV�DUH�XVHG�WR�GHFODUH�WKH�SURSHUWLHV�DQG�VHPDQWLFV�IRU�D�YRFDEXODU\��(DFK
PHWDGDWD� FRPPXQLW\� FDQ� GHYHORS� DQ� 5')� 6FKHPD� IRU� WKHLU� SDUWLFXODU� QHHGV�� 7KHVH� 6FKHPDV
VKRXOG� EH� PDFKLQH� XQGHUVWDQGDEOH� LQ� D� VWDQGDUG� ZD\� WR� SURYLGH� LQWHURSHUDELOLW\� EHWZHHQ



�

GLIIHUHQW�5')� 6FKHPD� FDSDEOH� VRIWZDUH�� 5')� 6FKHPDV� GHILQH� WKH� YDOLG� SURSHUWLHV� LQ� D� JLYHQ
5')�GHVFULSWLRQ��DV�ZHOO�DV�DQ\�FKDUDFWHULVWLFV�RU�UHVWULFWLRQV�RI�WKHLU�YDOXHV�>0,//@�

$Q� 5')� 6FKHPD� SDUVHU� ZLOO� EH� DEOH� WR� ORDG� 6FKHPDV� IURP� WKH� PHWDGDWD� FRPPXQLW\� WKDW
SURYLGHV�WKHP�DQG�YDOLGDWH�GRFXPHQWV�WKDW�XVH�WKH�6FKHPDV�

7\SH�6\VWHP

7KH�5')�6FKHPD� LQWURGXFHV� D� UHODWLRQ� FDOOHG� UGIV�VXE&ODVV2I�� � ,Q� WKH�0RGHO� DQG� 6\QWD[� SDSHU
>5')@� :�&� GHILQHG� UGI�W\SH� ZKLFK� HQDEOHG� D� QRGH� WR� EH� DQ� LQVWDQFH� RI� D� SDUWLFXODU� FODVV�
+RZHYHU��LQ�DQ�REMHFW�RULHQWHG�IDVKLRQ��FODVVHV�PD\�EH�XVHG�LQ�D�KLHUDUFKLFDO�PDQQHU��7KH�5')
6FKHPD� SURSHUW\� W\SH� UGIV�VXE&ODVV2I� LQGLFDWHV� VXFK� D� UHODWLRQVKLS�� $QRWKHU� GHYHORSPHQW� RI
FODVVHV�ZRXOG�EH�WR�LQWURGXFH�D�VHW�RI�´GDWD�W\SHVµ��VXFK�DV�LQWHJHU�RU�GDWH��>5')6&+@

&RQVWUDLQWV

7KH�RWKHU�DVSHFW�RI�5')�6FKHPDV�LV�WKH�DELOLW\�WR�GHFODUH�FRQVWUDLQWV�DVVRFLDWHG�ZLWK�FODVVHV�DQG
SURSHUW\�W\SHV��([DPSOHV�RI�FRQVWUDLQWV�DUH�

7KH�YDOXH�RI�D�VWDWHPHQW�VKRXOG�EH�D�UHVRXUFH�RI�D�GHVLJQDWHG�FODVV�

&RQVWUDLQWV� RQ� WKH�SURSHUWLHV� WKDW� FDQ�EH�XVHG� WR�GHVFULEH� D� UHVRXUFH� LV� H[SUHVVHG�ZLWK
DOORZHG3URSHUWLHV�

7KH� FDUGLQDOLW\� RI� D� SURSHUW\�� WKDW� LV� WKH� QXPEHU� RI� SURSHUWLHV� RI� D� JLYHQ� W\SH� WKDW� D
UHVRXUFH�PD\�KDYH�

,Q�D�ZD\��WKH�5')�6FKHPD�LV�WR�5')�ZKDW�WKH�'7'��'RFXPHQW�7\SH�'HILQLWLRQ��LV�WR�;0/��;0/
ZLOO�EH�GLVFXVVHG�ODWHU�DV�D�WRRO�WR�H[SUHVVLQJ�DQG�WUDQVSRUWLQJ�5')�VHPDQWLFV�

5')�6$03/(6

62:7:$5(�$*(176

7KLV� LV� DQ�5')�GHVFULSWLRQ�RI� D� FRQWUDFW� IRU� D� VRIWZDUH� DJHQW�� 7KH� FRQWUDFW� VSHFLILHV� WKH
LQWHUHVWV� RI� WKH� DJHQW·V� RZQHU��2WKHU� WUDGH� FRQWUDFWV� VSHFLI\�ZKDW� IRU� � H[DPSOH�ZHE� VLWHV� DQG
RQOLQH�VWRUHV�KDYH�WR�RIIHU��:KHQ�D�XVHU�ZKR�KDV�WKH�DJHQW�FOLHQW�VRIWZDUH�LQVWDOOHG�YLVLWV�D�ZHE
VLWH�ZLWK�D�ZHE�EURZVHU��WKH�FOLHQW�DQG�VHUYHU�DJHQW�VRIWZDUH�H[FKDQJHV�PDFKLQH�XQGHUVWDQGDEOH
WUDGH�FRQWUDFWV��,Q�D�SURFHVV�FDOOHG�QHJRWLDWLRQ��WKH�FOLHQW�DQG�VHUYHU�DJHQWV�WULHV�WR�DJUHH�RQ�WKH
WHUPV�RI�WKH�RWKHU�SDUWLHV�FRQWUDFW��,I�DQ�DJUHHPHQW�LV�PDGH��WKH�XVHU�FDQ�EH�QRWLILHG�WKDW�WKH�ZHE
VLWH�KDV� VRPHWKLQJ� WR�RIIHU� WKDW�PLJKW� LQWHUHVW�KLP��7KH�XVHU� FDQ� WKHQ�GHFLGH�ZKDW� WR� GR�� IRU
H[DPSOH�PDNH�D�SXUFKDVH��2I�FRXUVH��VXFK�DFWLRQV�FDQ�EH�WULJJHUHG�DXWRPDWLFDOO\�

6XFK�DJHQW�WUDGH�FRQWUDFWV�DUH�JUHDW�5')�DSSOLFDWLRQV��$�VDPSOH�LQVWDQFH�RI�D�WUDGH�FRQWUDFW
LV�

<?xml version="1.0"?>
<!-- Some instances of agent contracts and other cool stuff -->
<rdf:RDF xmlns:rdf=”http://www.w3.org/schemas/rdf-schema”

xmlns:agent_contracts=”http://miller.sisu.se/schemas/agent_contracts.xml”
xmlns:agent_trade_objects=”

http://miller.sisu.se/schemas/agent_trade_objects.xml”>
<agent_contracts:Trade_contract>
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 <agent_trade_objects:trade_object>
  <agent_trade_objects:Cd>
   <agent_trade_objects:title>Oxygene</agent_trade_objects:title>
   <agent_trade_objects:artist>Jarre</agent_trade_objects:artist>
  </agent_trade_objects:Cd>
 </agent_trade_objects:trade_object>
 <agent_contracts:price>200</agent_contracts:price>
 <agent_contracts:buyer>
  <agent_contracts:Person>
<agent_contracts:agent_address>map://scheutz.sics.se:11000/auto</agent_contracts:a
gent_address>
   <agent_contracts:name>NF</agent_contracts:name>
  </agent_contracts:Person>
 </agent_contracts:buyer>
</agent_contracts:Trade_contract>
</rdf:RDF>

5()(5(1&(6

>,62�����@���,62�,(&������

>0,//@�0LOOHU��(���$Q�,QWURGXFWLRQ�WR�WKH�5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��,Q��'�/LE�0DJD]LQH��,661������
������0D\�������KWWS���ZZZ�GOLE�RUJ�GOLE�PD\���PLOOHU���PLOOHU�KWPO

>5')@�:RUOG�:LGH�:HE�&RQVRUWLXP��5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��0RGHO�DQG�6\QWD[��:�&�:RUNLQJ
'UDIW���2FW�������KWWS���ZZZ�Z��RUJ�75�:'�UGI�V\QWD[�

>5')6&+@���:RUOG�:LGH�:HE�&RQVRUWLXP��5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')��6FKHPDV��:�&�:RUNLQJ
'UDIW����2FW�������KWWS���ZZZ�Z��RUJ�75������:'�UGI�VFKHPD����������
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$33(1',;�&� �7+(�;0/�72�5')�67</(6+((76

7KLV� VHFWLRQ� SURYLGHV� H[DPSOHV� RI�;6/� VW\OHVKHHWV� WKDW� FRQYHUW� WKH� LQWHUQDO� ;0/� IRUPDW
XVHG�LQ�WKH�0XOWLPHGLD�%URNHU�WR�5')��6LPLODU�VW\OHVKHHWV�FDQ�EH�FUHDWHG�WR�JHQHUDWH�5')�IURP
RWKHU�SODWIRUPV�WKDW�XVH�;0/�

7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�WKH� LQWHUQDO�;0/�JHQHUDWHG�LQ�WKH�0XOWLPHGLD�%URNHU�E\�D
GDWDEDVH�TXHU\��,W�UHSUHVHQWV�D�PDWK�H[HUFLVH�

<ROW>
<CATTRIBUTE INTERNALID="124" DT="4" SQLDT="4" SQLPREC="10" 

ISNULL="false">3</CATTRIBUTE>
<CATTRIBUTE ID="9001" NAME="Uppgift.Presentation" ENTITY="Uppgift"
ATTRIBUTE="Presentation" DT="10" SQLDT="12" SQLPREC="255" 

ISNULL="false">127.0.0.1/VNDatabaser/Edu/VNContentServer.asp?INFOPROD_ID=19&a
mp;ProdId= 3</CATTRIBUTE>

<CATTRIBUTE ID="199" NAME="Uppgift.Namn" ENTITY="Uppgift" ATTRIBUTE="Namn" DT="10"
SQLDT="12" SQLPREC="50" ISNULL="false">Problem exercise: Problem 2</CATTRIBUTE>

<CATTRIBUTE ID="190" NAME="Uppgift.Uppgift" ENTITY="Uppgift" ATTRIBUTE="Uppgift" 
DT="10" SQLDT="12" SQLPREC="255" ISNULL="false">

<A HREF = 
"http://127.0.0.1/VNDatabaser/Edu/VNContentServer.asp?INFOPROD_ID=19&amp;Prod
Id= 3">Problem exercise: Problem 2</A>

</CATTRIBUTE>
<CATTRIBUTE ID="176" NAME="Uppgift.Skapad" ENTITY="Uppgift" ATTRIBUTE="Skapad" 

DT="10" SQLDT="12" SQLPREC="50" ISNULL="false">1998-12-09</CATTRIBUTE>
<CATTRIBUTE ID="105" NAME="Uppgift.Uppgift_Id" ENTITY="Uppgift" 

ATTRIBUTE="Uppgift_Id" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">3</CATTRIBUTE>

<CATTRIBUTE ID="106" NAME="Uppgift.Upphovsman" ENTITY="Uppgift" 
ATTRIBUTE="Upphovsman" DT="10" SQLDT="12" SQLPREC="255" ISNULL="false">Peter 
Rosengren</CATTRIBUTE>

<CATTRIBUTE INTERNALID="134" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">7</CATTRIBUTE>

<CATTRIBUTE ID="175" NAME="Sv&aring;righetsgrad.Grad" 
ENTITY="Sv&aring;righetsgrad" ATTRIBUTE="Grad" DT="10" SQLDT="12" SQLPREC="50" 
ISNULL="false">Middle</CATTRIBUTE>

<CATTRIBUTE INTERNALID="140" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">6</CATTRIBUTE>

<CATTRIBUTE ID="126" NAME="Moment.Beskrivning" ENTITY="Moment" 
ATTRIBUTE="Beskrivning" DT="10" SQLDT="12" SQLPREC="255" 
ISNULL="True">NULL</CATTRIBUTE>

<CATTRIBUTE ID="125" NAME="Moment.Namn" ENTITY="Moment" ATTRIBUTE="Namn" DT="10" 
SQLDT="12" SQLPREC="255" ISNULL="false">Fractions and potency</CATTRIBUTE>

<CATTRIBUTE INTERNALID="135" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">1</CATTRIBUTE>

<CATTRIBUTE ID="123" NAME="Kategori.Namn" ENTITY="Kategori" ATTRIBUTE="Namn" 
DT="10" SQLDT="12" SQLPREC="50" ISNULL="false">Tr&auml;na 
Probleml&ouml;sning</CATTRIBUTE>

<CATTRIBUTE ID="195" NAME="Kategori.Beskrivning" ENTITY="Kategori" 
ATTRIBUTE="Beskrivning" DT="10" SQLDT="12" SQLPREC="255" 
ISNULL="True">NULL</CATTRIBUTE>

<CATTRIBUTE INTERNALID="139" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">4</CATTRIBUTE>

<CATTRIBUTE ID="194" NAME="F&ouml;rkunskapskrav.Beskrivning" 
ENTITY="F&ouml;rkunskapskrav" ATTRIBUTE="Beskrivning" DT="10" SQLDT="12" 
SQLPREC="255" ISNULL="True">NULL</CATTRIBUTE>

<CATTRIBUTE ID="193" NAME="F&ouml;rkunskapskrav.Namn" 
ENTITY="F&ouml;rkunskapskrav" ATTRIBUTE="Namn" DT="10" SQLDT="12" SQLPREC="50" 
ISNULL="false">The four ways of counting</CATTRIBUTE>

<CATTRIBUTE INTERNALID="136" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">2</CATTRIBUTE>

<CATTRIBUTE ID="122" NAME="Bild.Upphovsman" ENTITY="Bild" ATTRIBUTE="Upphovsman" 
DT="10" SQLDT="12" SQLPREC="255" ISNULL="false">Yngve Pavasson</CATTRIBUTE>

<CATTRIBUTE ID="121" NAME="Bild.Bildtyp" ENTITY="Bild" ATTRIBUTE="Bildtyp" DT="10"
SQLDT="12" SQLPREC="255" ISNULL="false">GIF</CATTRIBUTE>

<CATTRIBUTE ID="192" NAME="Bild.Namn" ENTITY="Bild" ATTRIBUTE="Namn" DT="10" 
SQLDT="12" SQLPREC="255" 
ISNULL="false">D:&Ouml;Inetpub&Ouml;wwwroot&Ouml;VNDatabaser&Ouml;Edu&Ouml;Bl
ob&Ouml;0331-31.gif</CATTRIBUTE>

<CATTRIBUTE INTERNALID="128" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">2</CATTRIBUTE>

<CATTRIBUTE ID="108" NAME="Uppgiftstext.Text" ENTITY="Uppgiftstext" 
ATTRIBUTE="Text" DT="10" SQLDT="65535" SQLPREC="1073741824" ISNULL="false">A

rope is 120 cm. The rope is to be cut into two parts.<BR/>One of the parts shall
be twice as long as the other.<BR/>State the lenghts of the two
parts.</CATTRIBUTE>
<CATTRIBUTE INTERNALID="138" DT="4" SQLDT="4" SQLPREC="10" 

7KLV�&$775,%87(
HOHPHQW�LV�PDWFKHG�E\
WKH�PDUNHG�VW\OHVKHHW
UXOH�EHORZ�
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ISNULL="false">2</CATTRIBUTE>
<CATTRIBUTE ID="196" NAME="L&ouml;sning.Text" ENTITY="L&ouml;sning" 

ATTRIBUTE="Text" DT="10" SQLDT="12" SQLPREC="255" ISNULL="false">120 = 80 + 
40</CATTRIBUTE>

<CATTRIBUTE ID="189" NAME="L&ouml;sning.Kommentar" ENTITY="L&ouml;sning" 
ATTRIBUTE="Kommentar" DT="10" SQLDT="12" SQLPREC="255" 
ISNULL="True">NULL</CATTRIBUTE>

<CATTRIBUTE INTERNALID="137" DT="4" SQLDT="4" SQLPREC="10" 
ISNULL="false">3</CATTRIBUTE>

<CATTRIBUTE ID="173" NAME="Matematiktal.Tal" ENTITY="Matematiktal" ATTRIBUTE="Tal"
DT="10" SQLDT="12" SQLPREC="255" ISNULL="True">NULL</CATTRIBUTE>

</ROW>

7KH� ;0/� GRFXPHQW� DQG� WKH� ;6/� VW\OHVKHHW� EHORZ� DUH� IHG� WR� WKH� ;6/� SURFHVVRU�� 7KLV
FUHDWHV�WKH�5')�GRFXPHQW�

<xsl>
<rule>
 <root/>
 <![CDATA[
 ]]>
 <?xml version="1.0"?>
 <rdf>
 <children/>
 </rdf>
</rule>

<!-- Don’t display header -->
<rule>
 <target-element type="ROW" position="first-of-type"/>
 <empty/>
</rule>

<rule>
 <target-element type="CATTRIBUTE">
  <attribute name="ID" value="190"/>
 </target-element>
 <select-elements>
  <target-element type="A"/>
 </select-elements>
</rule>

<rule>
 <target-element type="A"/>
 <![CDATA[

 <edu:Exercise ID="]]><eval>getAttribute(’HREF’)</eval><![CDATA[">
 ]]>
</rule>

<rule>
 <target-element type="ROW"/>

 <![CDATA[
 <!-- Instance of class edu:Exercise -->]]>

 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="190"/>
  </target-element>
 </select-elements>

 <![CDATA[ <dc:title>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="199"/>
  </target-element>
 </select-elements>
 <![CDATA[</dc:title>
 ]]>

 <![CDATA[ <dc:creator>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="106"/>
  </target-element>
 </select-elements>
 <![CDATA[<"</dc:creator>
 ]]>

 <![CDATA[ <dc:date>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">

7KH�VW\OHVKHHW�UXOH�LGHQWLILHV�DQ
HOHPHQW�LQ�WKH�0XOWLPHGLD�%URNHU
LQWHUQDO�;0/�IRUPDW��7KHVH
HOHPHQWV�DUH�UHSODFHG�E\�5')
VWDWHPHQWV�E\�WKH�;6/�SURFHVVRU��



�

   <attribute name="ID" value="176"/>
  </target-element>
 </select-elements>
 <![CDATA[</dc:Date>
 ]]>

 <![CDATA[ <dc:relation rdf:resource="xxx"/>
]]>

 <![CDATA[ <edu:id>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="105"/>
  </target-element>
 </select-elements>
 <![CDATA[</edu:id>
 ]]>

 <![CDATA[ <edu:level>]]>
 <select-elements>  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="175"/>
  </target-element>
 </select-elements>
 <![CDATA[</edu:level>
 ]]>

 <![CDATA[ <edu:category>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="123"/>
  </target-element>
 </select-elements>
 <![CDATA[</edu:category>
 ]]>

 <![CDATA[ <edu:subject>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="125"/>
  </target-element>
 </select-elements>
 <![CDATA[</edu:subject>
 ]]>

 <![CDATA[ <edu:prerequisites>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="193"/>
  </target-element>
 </select-elements>
 <![CDATA[</edu:prerequisites>
 ]]>

 <![CDATA[ <edu:content>
   <rdf:Description>
    <edu:text>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="108"/>
  </target-element>
 </select-elements>
 <![CDATA[</edu:text>
    <edu:image resource="]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="192"/>
  </target-element>
 </select-elements>
 <![CDATA["/>
    <edu:solution>]]>
 <select-elements>
  <target-element type="CATTRIBUTE">
   <attribute name="ID" value="196"/>
  </target-element>
 </select-elements>
 <![CDATA[</edu:solution>
   </rdf:Description>
  </edu:content>
 ]]>

 <![CDATA[</edu:Exercise>
 ]]>
</rule>
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<rule>
 <target-element type="RESULT"/>
 <children/>
</rule>

<rule>
 <targem-element type="QUERY"/>
 <children/>
</rule>

</xsl>

7KH�;6/�SURFHVVRU�SURGXFHV�WKH�IROORZLQJ�RXWSXW�DIWHU�SURFHVVLQJ�WKH�;0/�GRFXPHQW�DQG
VW\OHVKHHW�DERYH�

<rdf:RDF>
 <edu:Exercise ID =
"http://127.0.0.1/VNDatabaser/Edu/VNContentServer.asp?INFOPROD_ID=19&ProdId= 3">
  <dc:title>Problem exercise: Problem 2</dc:title>
  <dc:creator>Peter Rosengren<"</dc:creator>
  <dc:date>1998-12-09</dc:date>
  <dc:relation rdf:resourc e=
"http://127.0.0.1/VNDatabaser/Edu/VNContentServer.asp?INFOPROD_ID=19&ProdId= 33"/>
  <edu:id>3</edu:id>
  <edu:level>Middle</edu:level>
  <edu:category>Tr&#228;na Probleml&#246;sning</edu:category>
  <edu:subject>Fractions and potency</edu:subject>
  <edu:prerequisites>The four ways of counting</edu:prerequisites>
  <edu:content>
   <rdf:Description>
    <edu:Text>A rope is 120 cm. The rope is to be cut into two parts.  One of the
parts shall be twice as long as the other.  State the lenghts of the two
parts.</edu:Text>
    <edu:Image resource =
"D:&#246;Inetpub&#246;wwwroot&#246;VNDatabaser&#246;Edu&#246;Blob&#246;0331-
31.gif"/>
    <edu:solution>120 = 80 + 40</edu:solution>
   </rdf:Description>
  </edu:content>
 </edu:Exercise>
<rdf:RDF>

7KLV�UHIHUV�WR�WKH
PDWK�ERRN�ZKLFK
WKLV�H[HUFLVH�LV�D
SDUW�RI
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$33(1',;�'� �7+(�5')&/,(17�62)7:$5(

7KLV�DSSHQGL[�SURYLGHV�VRPH�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�5GI&OLHQW�VRIWZDUH�WKDW�ZDV
GHYHORSHG�DV�D�SDUW�RI�WKLV�SURMHFW�

6<67(0�5(48,5(0(176

• -DYD�9LUWXDO�0DFKLQH�����RU�ODWHU

• ,%0·V�;0/�M��;0/�IRU�-DYD��������RU�ODWHU

• ,%0·V�5')IRU;0/�1RYHPEHU�����

7+(�5'))25;0/�3$56(5�&/$66(6

7KH�PDLQ�FODVVHV�IRU�EXLOGLQJ�WKH�5')�GDWD�PRGHO�DUH�

RDF

RDFContainer
(virtual base

class)

RDFObject
(virtual base

class)

RDFAlternatives RDFSequence RDFBag

RDFDescription RDFProperty

has value

containscontains

contains

String has value

contains

contains

)LJXUH�����7KH�5')�SDUVHU·V�FODVV�KLHUDUFK\
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$33(1',;�(� �,16758&7,21$/�0$1$*(0(17�6<67(0�²�,06

7KH�,QVWUXFWLRQDO�0DQDJHPHQW�6\VWHP�3URMHFW��,06��LV�DQ�LQYHVWPHQW�PHPEHUVKLS�E\�D�QXPEHU�RI
86�DFDGHPLF��FRPPHUFLDO�DQG�JRYHUQPHQW�RUJDQL]DWLRQV�GHGLFDWHG�WR�IDFLOLWDWLQJ�WKH�JURZWK�RI
GLVWULEXWHG�OHDUQLQJ�RQ�WKH�,QWHUQHW�>,0663(&@��7KH�,06�VSHFLILFDWLRQ�LV�D�KXJH�GRFXPHQW�FRYHULQJ
WKH�WHFKQLFDO�GHWDLOV�IRU�DQ�RQOLQH� OHDUQLQJ�V\VWHP��+HUH� LV� WKH� OLVW�RI� UHTXLUHPHQWV�� MXVW� WR�JLYH
\RX� D� IHHO� RI� WKH� FRPSOH[LW\� RI� ,06�� *URXS� 0DQDJHPHQW�� 3HUVRQDO� 3URILOH� 0DQDJHPHQW�� $FWLYLW\
0DQDJHPHQW�� $VVHVVPHQW� DQG� &HUWLILFDWLRQ� 0DQDJHPHQW�� &RQWHQW� 0DQDJHPHQW�� &RPPHUFH� DQG� /LFHQVLQJ
0DQDJHPHQW��6HFXULW\�0DQDJHPHQW��7HFKQLFDO�$GPLQLVWUDWLRQ�0DQDJHPHQW�>,065(4@�

:H�DUH�PDLQO\�FRQFHUQHG�ZLWK�WKH�PHWDGDWD�SDUWV�RI�,06��7KH�PHWDGDWD�HOHPHQWV�DUH�EDVHG�RQ
'XEOLQ� &RUH�� EXW� LQFOXGH� DGGLWLRQDO� HOHPHQWV� ZLWK� VHPDQWLFV� IRU� DVVRFLDWLQJ� DQG� DJJUHJDWLQJ
UHVRXUFHV�WR�IRUP�FRPSOH[�VWUXFWXUHV��7KH\�FDQ�EH�IRXQG�DW�>,060(7$@�

7KH�,06�0HWDGDWD�6SHFLILFDWLRQ�FRQVLVWV�RI�VHYHUDO�SDUWV��5HSRVLWRU\�6\VWHP��'LFWLRQDULHV�DQG
6FKHPD�/LEUDULHV�

5(326,725<�6<67(0

7KH�7LHUHG��� 5HSRVLWRU\� 6\VWHP� >7,(56@� LV� D� KLHUDUFK\� RI�5HSRVLWRULHV�� $�5HSRVLWRU\� LV� D� SODFH
ZKHUH�GLFWLRQDULHV��VFKHPD�OLEUDULHV��DQG�D�OLVW�RI�HQWLWLHV�DUH�PDLQWDLQHG�

',&7,21$5<

7KH�'LFWLRQDU\� >,06',&@� FRQWDLQV� GHILQLWLRQV� IRU� D� QXPEHU� RI� ILHOGV� WKDW� DUH� XVHG� WR� GHVFULEH
UHVRXUFHV��$Q�H[DPSOH�RI�VXFK�D�GLFWLRQDU\�LV�WKH�'XEOLQ�&RUH��ZKLFK�LV�GHVFULEHG�HOVHZKHUH�LQ�WKLV
GRFXPHQW��7KH�GLFWLRQDULHV� LQ� ,06�DUH� WKH� VDPH� DV� WKH� YRFDEXODULHV� XVHG� LQ�5')��([DPSOHV� RI
ILHOGV�LQ�WKH�'XEOLQ�&RUH�GLFWLRQDU\�DUH�7LWOH��6XEMHFW�DQG�&UHDWRU�

6&+(0$�/,%5$5<

$�6FKHPD�/LEUDU\� LV� D� FROOHFWLRQ�RI�PHWDGDWD� VWUXFWXUHV� FDOOHG�6FKHPDV�� $OO� VFKHPDV� DUH� GHULYHG
IURP�7KH�0DVWHU�6FKHPD� >,0606@� GHILQHG�E\� WKH� ,06�PHWDGDWD� VSHFLILFDWLRQ��7KH� VFKHPDV� DUH
RUJDQL]HG� DIWHU�22'� �2EMHFW�2ULHQWHG�'HVLJQ�� SULQFLSOHV� E\� DOORZLQJ� LQKHULWDQFH� IURP�RWKHU
VFKHPDV��7KLV�LV�LOOXVWUDWHG�E\�WKH�H[DPSOH�LQ�WKH�IROORZLQJ�VHFWLRQ�

$�6,03/,),('�,06�0(7$'$7$�6758&785(�(;$03/(

:H�KDYH�D�PDVWHU�VFKHPD��ZKLFK�LV�D�FROOHFWLRQ�RI�ILHOGV�IURP�RXU�GLFWLRQDU\��7KH�PDVWHU�VFKHPD
LQ�RXU�H[DPSOH�FRQWDLQV�WKH�ILHOGV�,GHQWLILHU��7LWOH��/DQJXDJH��*UDQXODULW\�DQG�6WDWXV��7KH�ILHOGV�LQ�WKH
PDVWHU�VFKHPD�KDYH�GLIIHUHQW� OHYHOV�RI�REOLJDWLRQ��7KH��P��DIWHU�D�ILHOG� LQGLFDWHV� WKDW�WKLV� ILHOG� LV
PDQGDWRU\� IRU� DOO� VFKHPDV� GHULYHG� IURP� WKLV� PDVWHU� VFKHPD�� $Q� �R�� LQGLFDWHV� WKDW� D� ILHOG� LV
RSWLRQDO��,Q�RXU�H[DPSOH��WKH�ILHOGV�,GHQWLILHU��7LWOH�DQG�/DQJXDJH�DUH�PDQGDWRU\�

:H�GHULYH�0\�%DVH�6FKHPD� IURP�WKH�PDVWHU� VFKHPD��0\�%DVH�6FKHPD� FRQWDLQV� D� VXEVHW�RI� WKH
ILHOGV�SURYLGHG�LQ�WKH�PDVWHU�VFKHPD��:H�KDYH�FKRVHQ�QRW�WR�LQFOXGH�WKH�ILHOG�*UDQXODULW\��ZKLFK
ZDV�PDUNHG�DV�RSWLRQDO��1RWH�WKDW�LQ�0\�%DVH�6FKHPD��ZH�KDYH�PDGH�WKH�6WDWXV�ILHOG�PDQGDWRU\�
7KLV�LOOXVWUDWHV�DQ�LPSRUWDQW�UXOH��:H�DUH�DOORZHG�WR�PDNH�RXU�EDVH�VFKHPD�PRUH�UHVWULFWLYH��ZLWK
�����������������������������������������������������
���7LHUHG�PHDQV�´DUUDQJHG�LQ�OD\HUVµ�
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PRUH� ILHOGV� PDUNHG� DV� PDQGDWRU\��� +RZHYHU�� WKH� GHULYHG� VFKHPD� FDQ� QHYHU� EH� PDGH� OHVV
UHVWULFWLYH��0\�%DVH�6FKHPD�VHUYHV�DV�RXU�%DVH�6FKHPD��,W�LV�QRW�XVHG�GLUHFWO\�EXW�LV�LQKHULWHG��DQG
H[WHQGHG��E\�PRUH�VSHFLILF�VFKHPDV�VXFK�DV�0\�,PDJH�6FKHPD�DQG�0\�%RRN�6FKHPD� LQ� WKH�ILJXUH
EHORZ�

Master Schema:
Identifier (m)
Title (m)
Language (m)
Granularity (o)
Status (o)
Publisher (o)
Size (o)

My Base Schema:
Identifier (m)
Title (m)
Language (m)
Status (m)

inheritsinherits

My Book Schema:
Identifier (m)
Title (m)
Language (m)
Status (m)
Creator (m)

My Image Schema:
Identifier (m)
Title (m)
Language (m)
Status (m)
Publisher (o)
Size (o)

My Repository
Schema
Library

derived from

)LJXUH� ���� 7KLV� LV� D� VLPSOLILHG� H[DPSOH� RI� D� 0DVWHU� 6FKHPD�� D� %DVH� 6FKHPD� GHULYHG� IURP� WKH
0DVWHU� 6FKHPD�� 0\� %DVH� 6FKHPD� GRHVQ·W� FRQWDLQ� DOO� WKH� ILHOGV� IURP� WKH� 0DVWHU� 6FKHPD�� ,W
FRQWDLQV� D� VHOHFWLRQ� RI� ILHOGV�� 1RWH� WKDW� 0\� %DVH� 6FKHPD� LV� PRUH� UHVWULFWLYH� WKDQ� WKH� 0DVWHU
6FKHPD��PDNLQJ� WKH� ILHOG� 6WDWXV� PDQGDWRU\��0\� %RRN� 6FKHPD� LQKHULWV� IURP�0\� %DVH� 6FKHPD�
DGGLQJ� WKH� ILHOG� &UHDWRU�� ZKLFK� LV� PDUNHG� DV� PDQGDWRU\�� 0\� ,PDJH� 6FKHPD� DGGV� WKH� ILHOGV
3XEOLVKHU�DQG�6L]H�

7KH�UXOH�WKDW�ZH�RQO\�FDQ�PDNH�VFKHPDV�PRUH�UHVWULFWLYH��EXW�QRW� OHVV��DSSOLHV�WR� LQKHULWDQFH�DV
ZHOO�

1RZ�WKDW�ZH�KDYH�GHILQHG�D�VFKHPD�OLEUDU\�ZH�FDQ�PDNH�LQVWDQFHV�RI�RXU�VFKHPDV�WR�GHVFULEH�D
SDUWLFXODU�LPDJH�RU�ERRN�

Identifier: ISBN-xxxx
Title: My Early Life
Language: English
Status: Available
Creator: Winston Churchill

Identifier: ISBN-yyyy
Title: Liberalism and the
Social Problem
Language: English
Status: Available
Creator: Winston Churchill

Instances of Book Instance of Image

Identifier: xyz0123
Title: D-day by night
Language: N/A
Status: Available
Publisher: John Smith Ltd
Size: 1 342 353 bytes

)LJXUH�����0HWDGDWD�LQVWDQFHV�RI�WKH�VFKHPDV�%RRN�DQG�,PDJH�

3OHDVH�QRWH�WKDW�WKLV�LV�D�VLPSOLILHG�H[DPSOH��7KH�,06�6FKHPD�/LEUDU\��WKH�VFKHPD�OLEUDU\�LQ�WKH
,06�5HSRVLWRU\�� UHTXLUHV�PDQ\�PRUH� ILHOGV� IURP� WKH�GLFWLRQDU\�� ,Q� UHDOLW\�0\�'HSRVLWRU\�ZRXOG
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KDYH�WR�LQFOXGH�WKHVH�ILHOGV��DQG�PRUH��LI�LW�ZHUH�WR�LQKHULW�IURP�WKH�,06�5HSRVLWRU\��7KH�QH[W
ILJXUH� VKRZV� D� KLHUDUFK\� RI� UHSRVLWRULHV��0\� 5HSRVLWRU\� KDV� LQKHULWHG� GLFWLRQDULHV� DQG� VFKHPD
OLEUDU\�IURP�WKH�,06�5HSRVLWRU\��7KH�RUJDQL]DWLRQ�UHVSRQVLEOH�IRU�0\�5HSRVLWRU\�PD\�H[WHQG�WKH
GLFWLRQDULHV� ZLWK� DGGLWLRQDO� ILHOGV�� +RZHYHU�� WKH\� DUH� QRW� DOORZHG� WR� GHILQH� QHZ� ILHOGV� IRU
PHWDGDWD� WKDW� FRXOG� EH� H[SUHVVHG� ZLWK� WKH� SDUHQW·V� GLFWLRQDULHV� �LQ� WKLV� FDVH� WKH� ,06
5HSRVLWRU\·V��

IMS Repository

    Dictionaries
    Schema Library

My Repository

    Dictionaries
    Schema Library

Steven’s Publishing
Repository
    Dictionaries
    Schema Library

JP Math Book
Subsidiary
    Dictionaries
    Schema Library

)LJXUH� ���� 7KH� 7LHUHG� 5HSRVLWRU\� 6\VWHP�� (DFK� 5HSRVLWRU\� LQKHULWV� 'LFWLRQDULHV� DQG� 6FKHPD
/LEUDU\� IURP� LWV� SDUHQW� 5HSRVLWRU\�� 8VXDOO\� D� FRPSDQ\� RU� RUJDQL]DWLRQ� LV� UHVSRQVLEOH� IRU� WKH
PDLQWHQDQFH� RI� D� 5HSRVLWRU\�� 7KH� LQKHULWDQFH� RI� GLFWLRQDULHV� DQG� VFKHPDV� HQVXUHV� VRPH� OHYHO� RI
LQWHURSHUDELOLW\��$�PHWDGDWD� WRRO� FDSDEOH� RI� SDUVLQJ� ,06�PHWDGDWD� ZLOO� DW� OHDVW� XQGHUVWDQG� WKH
SDUWV�WKDW�H�J��0\�5HSRVLWRU\�KDV�LQKHULWHG�IURP�WKH�,06�5HSRVLWRU\�

7+(�,06�0$67(5�6&+(0$

:KHQ� ZH� H[WHQG� VFKHPDV� ZLWK� LQKHULWDQFH�� DGGLQJ� DGGLWLRQDO� ILHOGV�� ZH� PXVW� VWLOO� IROORZ� WKH
VWUXFWXUH� LPSRVHG�E\� WKH�PDVWHU� VFKHPD��7KH�PDVWHU� VFKHPD� VWUXFWXUH�ZDV� QRW� VKRZQ� LQ� RXU
VLPSOH� H[DPSOH�� ,W� LV� QHHGHG� EHFDXVH� ILHOGV� IURP� WKH� GLFWLRQDU\�PD\� KDYH� GLIIHUHQW� VHPDQWLFV
GHSHQGLQJ�RQ�ZKHUH��LQ�ZKDW�FRQWH[W��WKH\�DSSHDU�LQ�WKH�PDVWHU�VFKHPD�

´7KH� 6FKHPD�7DEOH� XVHV� D� FRQWH[W� QRWDWLRQ� WR� LQGLFDWH� WKDW� RQH� HOHPHQW� LV� FRQWDLQHG� XQGHU
DQRWKHU�HOHPHQW�µ�>,0606@

7KH�IROORZLQJ�LV�DQ�H[WUDFW�IURP�WKH�,06�0DVWHU�6FKHPD�

General
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   Title
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   Language
   Description

<…cut…>

   Discipline
      Description

<…cut…>
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7KH�ILHOG�'HVFULSWLRQ�LV�GHILQHG�E\�LWV�FRQWH[W��,Q�WKLV�H[WUDFW�'HVFULSWLRQ�DSSHDUV�LQ�WKH�FRQWH[W�RI
&KDUDFWHULVWLFV�DV�ZLOO�DV�'LVFLSOLQH��,I�ZH�LQKHULW�IURP�D�VFKHPD��H�J��0\�%RRN�6FKHPD��DQG�DGG�QHZ
ILHOGV�WKDW�H[LVW�LQ�WKH�,06�0DVWHU�6FKHPD��ZH�PXVW�IROORZ�WKH�VWUXFWXUH�LPSRVHG�E\�WKLV�VFKHPD�
7KLV�PDNHV� LW�SRVVLEOH� IRU�SDUVHUV� WKDW�NQRZ�DERXW� WKH�,06�0DVWHU�6FKHPD� WR�XQGHUVWDQG�0\
%RRN�6FKHPD��:H�DUH�DOORZHG�WR�XVH�ILHOGV� IURP�RXU�RZQ�GLFWLRQDULHV� DV�ZHOO��EXW� WKH\�PXVW�EH
RWKHU�WKDQ�WKRVH�LQ�WKH�,06�0DVWHU�6FKHPD�

7+(�,06�6&+(0$�/,%5$5<

7KH�6FKHPD�/LEUDU\� LQ� WKH� ,06�UHSRVLWRU\� FXUUHQWO\� FRQWDLQV� �� VFKHPD� ���RI�ZKLFK� DUH� FDOOHG
7\SHV���7KH\�DUH�,06�0HWD�'DWD�0DVWHU�6FKHPD��,06�%DVH�7\SH��,06�,WHP�7\SH��,06�0RGXOH�7\SH�DQG
,06�7RRO�7\SH��7KH�,06�%DVH�7\SH�FRQWDLQ�WKH�PLQLPXP�UHTXLUHG��PDUNHG�DV�PDQGDWRU\�� LQ�WKH
PDVWHU�VFKHPD��7KH�EDVH�VFKHPD�LV�QRW�XVHG�GLUHFWO\�EXW� LV� LQKHULWHG�E\� WKH�,WHP��0RGXOH�DQG
7RRO�W\SHV�

,06�,7(0�7<3(

´7KH�,06�,WHP�7\SH�LV�LQWHQGHG�WR�GHVFULEH�D�VLQJOH�HOHPHQW�VXFK�DV�D�SLFWXUH��DQ�DXGLR�FOLS�
D�YLGHR�FOLS��D�WH[W�EORFN��RU�+70/�ILOH��$Q�LWHP�FDQ�FRQWDLQ�PRUH�WKDQ�RQH�ILOH��H�J��PXOWLSOH
LPDJHV���EXW�LV�QRW�LQWHQGHG�WR�KROG�FRQWHQWV�RI�D�FRPSOHWH�HGXFDWLRQDO�QDWXUH�µ�>,066(76@

,06�02'8/(�7<3(

´7KH� ,06�0RGXOH�7\SH�RI�PHWDGDWD�GHVFULEHV� OHDUQLQJ� UHVRXUFHV�ZLWK� D�SDUWLFXODU� HGXFDWLRQDO
YDOXH�RU�SXUSRVH��$�PRGXOH�PD\�FRQVLVW�RI�D�VLQJOH�RU�PXOWLSOH�HOHPHQWV�RU� OHDUQLQJ�UHVRXUFHV�
([DPSOHV�RI� D�PRGXOH� LQFOXGH�D�FRXUVH�� D� WRSLF�� DQ� DVVHVVPHQW�� DQ� DVVLJQPHQW�RU� DQ� DFWLYLW\�µ
>,066(76@

,06�722/�7<3(

7KH�,06�7RRO�7\SH�RI�PHWDGDWD�GHVFULEHV�D� OHDUQLQJ�UHVRXUFH� WKDW�SURYLGHV�D� IXQFWLRQ�IRU�WKH
XVHU�� ([DPSOHV� RI� D� WRRO� LQFOXGH� D� ZRUG� SURFHVVRU�� FDOFXODWRU�� VWDWLVWLFDO� DQDO\VLV� SDFNDJH�� RU
FRPSRVLWLRQ� JXLGH�� $� WRRO� PD\� EH� GRPDLQ� RU� WDVN� VSHFLILF� RU� WKH� WRRO� PD\� VHUYH� D� JHQHUDO
SXUSRVH��>,066(76@

5()(5(1&(6

>,06',&@�:DVRQ��7���,06�0HWDGDWD�'LFWLRQDU\��8QLYHUVLW\�RI�1RUWK�&DUROLQD����$SU������
KWWS���ZZZ�LPVSURMHFW�RUJ�WHFKQLFDO�0HWDGDWD�','����KWPO

>,060(7$@�(GXFRP��,06�0HWDGDWD�6SHFLILFDWLRQ��KWWS���ZZZ�LPVSURMHFW�RUJ�PGBRYHUYLHZ�KWPO

>,065(4@�(GXFRP��(GXFRP·V�,06�'HVLJQ�5HTXLUHPHQWV�����'HF������
KWWS���ZZZ�LPVSURMHFW�RUJ�UHTY��LQGH[�KWPO

>,0606@�:DVRQ��7���,06�0HWD�'DWD�0DVWHU�6FKHPD��8QLYHUVLW\�RI�1RUWK�&DUROLQD�����-XO������
KWWS���ZZZ�LPVSURMHFW�RUJ�WHFKQLFDO�0HWDGDWD�OLEUDU\�','����KWPO

>,0663(&@�(GXFRP��('8&20�1/,,�,QVWUXFWLRQDO�0DQDJHPHQW�6\VWHPV�6SHFLILFDWLRQ�'RFXPHQW��9HUVLRQ�����
���$SU�������KWWS���ZZZ�LPVSURMHFW�RUJ�VSHFV�VSHF��SGI

>,066(76@�,06�0HWDGDWD�6HW�Y��������8QLYHUVLW\�RI�1RUWK�&DUROLQD�
KWWS���ZZZ�LPVSURMHFW�RUJ�PHWDGDWDBVHWV�KWPO
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>7,(56@�:DVRQ��7���7,(56�$UFKLWHFWXUH��8QLYHUVLW\�RI�1RUWK�&DUROLQD�����1RY������
KWWS���ZZZ�LPVSURMHFW�RUJ�WHFKQLFDO�0HWDGDWD�7LHUV�GLG����KWPO
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$33(1',;�)� �62)7:$5(�722/6

6,53$&��:�&�

7KH�6L53$&�KRPHSDJH�DW�:�&�JLYHV� WKH� IROORZLQJ� LQWURGXFWLRQ��´7KLV�SURJUDP�FRPSLOHV
5')�;0/�GRFXPHQWV�LQWR�WKH���WXSOHV�RI�WKH�FRUUHVSRQGLQJ�5')�GDWD�PRGHO��7KH�GRFXPHQWV
FDQ�UHVLGH�RQ� ORFDO� ILOH� V\VWHP�RU�DW� D�85,�RQ� WKH�:HE��$OVR�� WKH�SDUVHU�FDQ�EH�FRQILJXUHG� WR
DXWRPDWLFDOO\�IHWFK�FRUUHVSRQGLQJ�5')�VFKHPDV�IURP�WKH�GHFODUHG�QDPHVSDFHV��7KLV�YHUVLRQ�LV
VXLWDEOH�IRU�HPEHGGHG�XVH�DV�ZHOO�DV�FRPPDQG�OLQH�XVH��6L53$&�EXLOGV�RQ�WRS�RI�WKH�6LPSOH�$3,
WR�;0/�GRFXPHQWV��6$;��µ

7U\�LW�RXW�DW��KWWS���ZZZ�Z��RUJ�5')�,PSOHPHQWDWLRQV�6L53$&�

;0/)25-$9$��,%0�

,%0�RIIHUV�D�IUHH�YDOLGDWLQJ�SDUVHU�IRU�;0/�ZULWWHQ�LQ������SXUH�-DYD��9DOLGDWLQJ�PHDQV�WKDW�LW
FKHFNV�WKH�;0/�GRFXPHQW�DJDLQVW�WKH�'7'�DQG�UHSRUWV�DQ\�HUURUV��0DQ\�RWKHU�SDUVHUV�FXUUHQWO\
GRQ·W�UHDG�WKH�'7'�

7KH�SDUVHU�FRPHV�ZLWK�IXOO�VRXUFH�FRGH�DQG�PD\�EH�GRZQORDGHG�IURP�

KWWS���ZZZ�DOSKDZRUNV�LEP�FRP�IRUPXOD�QVI�WRROSUHYLHZ��%&��)�(�(�����$������$�
�����&��

5'))25;0/��,%0�

5')� IRU�;0/� LV� DQ� 5')� SURFHVVRU� ZULWWHQ� LQ� -DYD� IRU� EXLOGLQJ�� TXHU\LQJ�� DQG�PDQLSXODWLQJ
5')� VWUXFWXUHV� DQG� UHDGLQJ� DQG� ZULWLQJ� WKHP� LQ� ;0/� IRUPV�� 7KH� FXUUHQW� LPSOHPHQWDWLRQ
FRQIRUPV�WR�WKH�ZRUNLQJ�GUDIW�GDWHG���������RI�WKH�5')�6\QWD[�DQG�0RGHO�ZRUNLQJ�JURXS�RI
WKH�:�&�

$�IUHH�GRZQORDG�LV�DYDLODEOH�DW�

KWWS���ZZZ�DOSKDZRUNV�LEP�FRP�IRUPXOD�QVI�DOSKDUHTXLUHPHQWV���()$&�����)�$'���
����(�����$(���,QVWDOO

,17(51(7�(;3/25(5����0,&5262)7�

7KH�QHZHVW�YHUVLRQ�RI�,QWHUQHW�([SORUHU��FXUUHQWO\�WKH�VHFRQG�EHWD�UHOHDVH��FRQWDLQV�DQ�;0/
SDUVHU��DQ�;6/�SURFHVVRU�DQG�D�'&'�VFKHPD�YDOLGDWRU�

0LFURVRIW�ZLOO�EH�KDSS\�WR�WHOO�\RX�PRUH�DW�KWWS���ZZZ�PLFURVRIW�FRP

&20081,&$725������1(76&$3(�

&RPPXQLFDWRU·V�´:KDW·V�5HODWHGµ�IHDWXUH�VHQG�5')�GHVFULSWLRQV�EDFN�WR�1HWVFDSH·V�VHUYHUV
WR�WUDFN�XVHUV�PRYHPHQWV�RQ�WKH�QHW�

KWWS���ZZZ�QHWVFDSH�FRP

;0/�67</(5��$5%257(;7�

;0/� 6W\OHU� LV� D� WRRO� IRU� FUHDWLQJ� ;6/� VW\OHVKHHWV�� ,W� FDQ� EH� IUHHO\� GRZQORDGHG� IURP
KWWS���ZZZ�DUERUWH[W�FRP�[POVW\OHU�LQGH[�KWP�


