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ABSTRACT�
7KH� TXHVW� IRU� LGHQWLI\LQJ� µVLJQLILFDQW� SURSHUWLHV¶� LV� D� FRPPRQ�

FKDOOHQJH� IRU� WKH� GLJLWDO� SUHVHUYDWLRQ� FRPPXQLW\�� :KLOH� WKH�

PHWKRGRORJLFDO�IUDPHZRUNV�IRU�VHOHFWLQJ�WKHVH�SURSHUWLHV�SURYLGH�

D�JRRG�IRXQGDWLRQ��D�FRQWLQXHG�GLVFXVVLRQ�LV�QHFHVVDU\�IRU�IXUWKHU�

FODULI\LQJ� DQG� LPSURYLQJ� WKH� DYDLODEOH� PHWKRGV�� 7KLV� SDSHU�

DGYDQFHV� HDUOLHU� ZRUN� E\� EXLOGLQJ� RQ� WKH� H[LVWLQJ� ,Q63(&7�

IUDPHZRUN� DQG� LPSURYLQJ� LWV� FDSDELOLWLHV� RI� ZRUNLQJ� ZLWK�

FRPSOH[�FRPSRXQG�REMHFWV�OLNH�EORJV��7KH�PRGLILFDWLRQV�HQDEOH�D�

PRUH� WKRURXJK� DQDO\VLV� RI� REMHFW� VWUXFWXUHV�� DFFHQWXDWH� WKH�

GLIIHUHQFHV�DQG�VLPLODULWLHV�EHWZHHQ�WKH�IUDPHZRUN¶V�WZR�VWUHDPV�

RI� DQDO\VLV� �L�H�� 2EMHFW� DQG� 6WDNHKROGHU� DQDO\VLV�� DQG��

VXEVHTXHQWO\�� LPSURYH� WKH� ILQDO� UHIRUPXODWLRQ� RI� WKH� SURSHUWLHV��

7R�GHPRQVWUDWH� WKH�DSSOLFDELOLW\�RI� WKH�PRGLILHG� IUDPHZRUN�� WKH�

SDSHU�SUHVHQWV�D�XVH�FDVH�RI�D�EORJ�SUHVHUYDWLRQ� LQLWLDWLYH� WKDW� LV�

LQIRUPHG� E\� VWDNHKROGHU� LQWHUYLHZV� DQG� HYDOXDWLRQ� RI� VWUXFWXUDO�

DQG�WHFKQRORJLFDO�IRXQGDWLRQV�RI�EORJV��,W�FRQFOXGHV�E\�GLVFXVVLQJ�

WKH� OLPLWDWLRQV� RI� WKH� DSSURDFK� DQG� VXJJHVWLQJ� GLUHFWLRQV� IRU�

IXWXUH�UHVHDUFK���

Categories and Subject Descriptors�

+�����'LJLWDO�/LEUDULHV��

General Terms�
'HVLJQ��7KHRU\�

Keywords�
%ORJV��:HEORJV��'LJLWDO�3UHVHUYDWLRQ��6LJQLILFDQW�3URSHUWLHV�

1. INTRODUCTION 
:LWK� WKH� LQFUHDVLQJ�QXPEHU�RI� EORJ�OLNH� VHUYLFHV� WKDW� HQFRXUDJH�

WKH�SURSDJDWLRQ�RI�XVHU�JHQHUDWHG�FRQWHQW��WKH�QRWLRQ�RI�D�EORJ�LV�

EHFRPLQJ� LQFUHDVLQJO\� EOXUUHG� >�@�� +RZHYHU�� GHYHORSLQJ� DQ�

XQGHUVWDQGLQJ� RI� D� EORJ� DV� DQ� LQIRUPDWLRQ� REMHFW� LV� LQYDOXDEOH��

HVSHFLDOO\�ZLWKLQ�WKH�FRQWH[W�RI�SUHVHUYDWLRQ�LQLWLDWLYHV�WKDW�DLP�WR�

FDSWXUH�WKH�DXWKHQWLFLW\��LQWHJULW\�DQG�XVDELOLW\�RI�EORJV����

7KH� HSKHPHUDO� QDWXUH� RI� ZHE� UHVRXUFHV� HQFRXUDJHG� WKH�

GHYHORSPHQW� RI� ORQJ�WHUP� DFFHVVLELOLW\� DQG� SUHVHUYDWLRQ� DFWLRQV�

VXFK�DV� WKH� ,QWHUQHW�$UFKLYH�� RU�+773�$UFKLYH���:HE�DUFKLYLQJ�

LQLWLDWLYHV�� VXFK�DV�$UFRPHP��RU�/L:$���KDYH�EHHQ� LQFUHDVLQJO\�

WU\LQJ� WR� FUHDWH� VROXWLRQV� IRU� VRFLDO� PHGLD� DUFKLYDO� VLWXDWLRQV��

+RZHYHU�� FXUUHQW� SUHVHUYDWLRQ� LQLWLDWLYHV� GR� QRW� PDNH� DGDSWLYH�

SURYLVLRQV� IRU� G\QDPLF� DQG� LQWHUDFWLYH� HQYLURQPHQWV� VXFK� DV�

EORJV�DQG�VRFLDO�QHWZRUNLQJ�PHGLD��,QVWHDG��WKH\�WHQG�WR�IRFXV�RQ�

YDULRXV� OHYHOV� RI� YHUVLRQ� FRQWURO� DQG� QHJOHFW� GHHSHU� LQWHUDFWLYH�

DVSHFWV� FRPLQJ� IURP� QHWZRUNV�� HYHQWV� DQG� WUHQGV�� 7KLV� SDSHU�

SRVLWLRQV� WKH� FRQGXFWHG� VWXG\� ZLWKLQ� WKH� FRQWH[W� RI� EORJ�

SUHVHUYDWLRQ� E\� KLJKOLJKWLQJ� WKH� OLPLWDWLRQV� RI� WKH� FXUUHQW�

SUDFWLFHV� DQG� HPSKDVL]LQJ� WKH� UDWLRQDOH� IRU� GHYHORSLQJ� EORJ�

SUHVHUYDWLRQ� VROXWLRQV�� ,W� GHPRQVWUDWHV� WKH� SUHVVLQJ� QHHG� WR�

LGHQWLI\�WKH�SURSHUWLHV�RI�EORJV�WKDW�QHHG�WR�EH�SUHVHUYHG�SULRU�WR�

HPEDUNLQJ� RQ� D� WDVN� RI� SUHVHUYDWLRQ�� � 7KH� SDSHU� SURFHHGV� WR�

KLJKOLJKW� WKH� OLPLWDWLRQV� ZLWKLQ� H[LVWLQJ� UHVHDUFK� RQ� LGHQWLI\LQJ�

WKHVH� SURSHUWLHV� DQG� SURSRVHV� LPSURYHPHQWV� DFFRUGLQJO\�� 7KH�

SDSHU�FRQFOXGHV�E\�GHPRQVWUDWLQJ�WKH�DSSOLFDWLRQ�RI�WKH�PRGLILHG�

DSSURDFK�RQ�D�XVH�FDVH�DQG�GLVFXVVLQJ�WKH�EHQHILWV�DQG�OLPLWDWLRQV�

RI�WKH�SURSRVHG�DSSURDFK��
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��KWWS���DUFKLYH�RUJ�

��KWWS���KWWSDUFKLYH�RUJ��

��KWWS���ZZZ�DUFRPHP�HX��

��KWWS���OLZD�SURMHFW�HX��
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2. RELATED WORK 
$V� RWKHU� :HE� UHVRXUFHV�� EORJV� DUH� QRW� LPPXQH� IURP� GHFD\� RU�

ORVV��0DQ\�EORJV�WKDW�GHVFULEHG�PDMRU�KLVWRULF�HYHQWV��ZKLFK�WRRN�

SODFH� LQ� WKH� UHFHQW� SDVW�� KDYH� DOUHDG\� EHHQ� ORVW� >�@�� $QRWKHU�

H[DPSOH� WKDW� MXVWLILHV� SUHVHUYDWLRQ� LQLWLDWLYHV� LV� WKH� DFFRXQW� RI�

GLVDSSHDULQJ� SHUVRQDO� GLDULHV�� 7KHLU� ORVV� LV� EHOLHYHG� WR� KDYH��

LPSOLFDWLRQV�IRU�RXU�FXOWXUDO�PHPRU\�>�@��7KH�G\QDPLF�QDWXUH�RI�

EORJJLQJ� SODWIRUPV� VXJJHVWV� WKDW� H[LVWLQJ� VROXWLRQV� IRU�

SUHVHUYDWLRQ� DQG� DUFKLYLQJ� DUH� QRW� VXLWDEOH� IRU� FDSWXULQJ� EORJV�

HIIHFWLYHO\��+RZHYHU��EORJ�SUHVHUYDWLRQ�LV�QRW�D�WULYLDO�WDVN���

+DQN�DQG�KHU�FROOHDJXHV� >����@� VWUHVV�D� UDQJH�RI� LVVXHV� WKDW�PD\�

DIIHFW�EORJ�SUHVHUYDWLRQ�SUDFWLFHV��7KH�SULPDU\�FKDOOHQJHV�RI�EORJ�

SUHVHUYDWLRQ�DUH�ERXQG�WR�WKH�GLYHUVLW\�RI�IRUP�WKDW�EORJV�FDQ�WDNH�

DQG� WKH� FRPSOH[LW\� WKH\� PD\� H[KLELW�� $� EULHI� UHYLHZ� RI� WKH�

OLWHUDWXUH� VKRZV� WKDW� WKH� GHILQLWLRQV� RI� EORJV� YDU\� ZLGHO\�� 7KH�

2[IRUG� (QJOLVK� 'LFWLRQDU\� GHILQLWLRQV� RI� WKH� WHUPV� µEORJ¶� DQG�

µEORJJLQJ¶�KLJKOLJKW� WKH� WHPSRUDO�QDWXUH�DQG�SHULRGLF�DFWLYLW\�RQ�

EORJV�� )RFXV� RQ� WHFKQLFDO� HOHPHQWV� RI� EORJV� LV� HYLGHQW� LQ� WKH�

ZRUNV�E\�1DUGL�DQG�KLV�FROOHDJXHV� >��� �S����@��2WKHU�GHILQLWLRQV��

IRU�LQVWDQFH�E\�3OXHPSDYDUQ�DQG�3DQWHOL�>���S�����@��GHYLDWH�IURP�

D�VWDQGSRLQW�WKDW�ORRNV�LQWR�WKH�WHFKQLFDO�DVSHFWV�RI�EORJV�DQG�LQWR�

WKH� VRFLR�FXOWXUDO� UROH� RI� EORJV�� 7KH� FDSDFLW\� RI� EORJV� IRU�

JHQHUDWLQJ�VRFLDO�VSDFHV�IRU� LQWHUDFWLRQ�DQG�VHOI�H[SUHVVLRQ�>�@�LV�

DQRWKHU� FKDUDFWHULVWLF�� 7KH� VRFLDO� HOHPHQW� RI� EORJV� HQWDLOV� WKH�

H[LVWHQFH� RI� QHWZRUNV� DQG� FRPPXQLWLHV� HPEHGGHG� LQWR� WKH�

FRQWHQW�JHQHUDWHG�E\�EORJJHUV�DQG�WKHLU�UHDGHUVKLS��

'XH� WR� WKH� FRPSOH[LW\� RI� WKH� %ORJRVSKHUH� �� DV� VKDSHG� E\� WKH�

YDULHW\� RI� EORJ� W\SHV�� WKH� FKDQJLQJ� QDWXUH� RI� EORJ� VRIWZDUH� DQG�

:HE�VWDQGDUGV��DQG�WKH�GHSHQGHQF\�RQ�WKLUG�SDUW\�SODWIRUPV���LW�LV�

OLNHO\� WKDW� ORVVOHVV� SUHVHUYDWLRQ� RI� EORJV� LQ� WKHLU� HQWLUHW\� LV�

XQUHDOLVWLF�DQG�XQVXVWDLQDEOH��%ORJ�SUHVHUYDWLRQ�LQLWLDWLYHV�VKRXOG��

WKHUHIRUH�� TXHVWLRQ�ZKDW� HVVHQWLDO� SURSHUWLHV� WKH\�PXVW� UHWDLQ� WR�

DYRLG� ORVLQJ� WKHLU� SRWHQWLDO� YDOXH� DV� LQIRUPDWLRQ� REMHFWV�� ,W�

EHFRPHV�HPLQHQW�WKDW�JDLQLQJ�LQVLJKW�LQWR�WKH�SURSHUWLHV�RI�EORJV�

DQG�WKHLU�XVHUV�LV�QHFHVVDU\�IRU�GHVLJQLQJ�DQG�LPSOHPHQWLQJ�EORJ�

SUHVHUYDWLRQ�V\VWHPV��

7KH� TXDOLW\� RI� WKH� SUHVHUYHG� EORJ� DUFKLYHV� LV� GHSHQGHQW� RQ�

FDSWXULQJ� WKH� IXQGDPHQWDO� SURSHUWLHV� RI� EORJV�� 7KH� IROORZLQJ�

TXHVWLRQ� ZRXOG� WKHQ� EH�� ZKDW� PHWKRGV� VKRXOG� EH� XVHG� IRU�

LGHQWLI\LQJ�WKHVH�SURSHUWLHV"���

2.1 What to preserve in blogs: significant 

properties 
,Q� WKH� GLJLWDO� SUHVHUYDWLRQ� FRPPXQLW\�� RQH� RI� WKH� SUHYDLOLQJ�

DSSURDFKHV�IRU�GHILQLQJ�ZKDW�WR�SUHVHUYH�LV�ERXQG�WR�WKH�QRWLRQ�RI�

VLJQLILFDQW� SURSHUWLHV�� >�@�� � ,W� LV� DUJXHG� >��@� WKDW� VLJQLILFDQW�

SURSHUWLHV�FDQ�KHOS�GHILQH�WKH�REMHFW�DQG�VSHFLI\�ZKDW�WR�SUHVHUYH��

EHIRUH�GHFLGLQJ�KRZ�WR�SUHVHUYH��,W�KDV�EHHQ�DFNQRZOHGJHG�>��@��

KRZHYHU�� WKDW� GHILQLQJ� WKH� VLJQLILFDQW� SURSHUWLHV� ZLWKRXW�

DPELJXLW\� UHPDLQV� GLIILFXOW�� 7KH� PDLQ� SUREOHP� LV� WKH� ODFN� RI� D�

VXLWDEOH� PHWKRGRORJ\� IRU� LGHQWLI\LQJ� WKH� VLJQLILFDQW� SURSHUWLHV��

:KLOH� WKHUH�DUH�WRROV�DQG�IUDPHZRUNV�IRU�GHILQLQJ�DQG�UHFRUGLQJ�

WHFKQLFDO� FKDUDFWHULVWLFV� RI� DQ� REMHFW�� /RZ� >��@� DUJXHV� WKDW�

LGHQWLI\LQJ� VLJQLILFDQW� SURSHUWLHV� LQ� JHQHUDO� VWLOO� UHPDLQV�

FRQWHQGHG�� SULPDULO\� GXH� WR� WKH�PHWKRGV� HPSOR\HG� IRU� WKH� WDVN��

/RZ��LELG���RXWOLQHV�WKH�OLVW�RI�SURMHFWV�WKDW�DWWHPSWHG�WR�GHYHORS�

PHFKDQLVPV� IRU� LGHQWLI\LQJ� VLJQLILFDQW� SURSHUWLHV��7KH�RXWFRPHV�

RI�WKHVH�SURMHFWV�OHG�WR�D�UDQJH�RI�IUDPHZRUNV�DQG�PHWKRGRORJLFDO�

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

��KWWS���ZZZ�OHHGV�DF�XN�FHGDUV��

WRROV�� VXFK� DV� 3/$1(76�� 3ODWR� WKDW� IRFXVHV� RQ� VWDNHKROGHU�

UHTXLUHPHQWV�>��@��,Q63(&7�WKDW�FRPELQHV�REMHFW�DQG�VWDNHKROGHU�

DQDO\VLV� >��@�� D� -,6&��IXQGHG� LQLWLDWLYH� WKDW� FRQWLQXHV� WKH�

GLVFXVVLRQ� >��@�� DQG�D� WHPSODWH�RI�FKDUDFWHULVWLFV� >��@�GHYHORSHG�

E\�1$5$����

<HW�� GHVSLWH� WKH� VHHPLQJO\� ODUJH� QXPEHU� RI� WRROV� WKDW� H[LVW� IRU�

RUJDQLVLQJ�VLJQLILFDQW�SURSHUWLHV�LQWR�D�UDQJH�RI�W\SHV��H[SUHVVLQJ�

WKHP� IRUPDOO\�� DQG� WHVWLQJ� WKHLU� ILGHOLW\� ZKHQ� VXEMHFWHG� WR�

VHOHFWHG� RSHUDWLRQV� �VXFK� DV� PLJUDWLRQ� DQG� HPXODWLRQ��� WKH�

DSSURDFKHV�DYDLODEOH�IRU�JXLGLQJ�WKH�GHFLVLRQ�PDNLQJ�SURFHVVHV�LQ�

LGHQWLI\LQJ� WKH� UHOHYDQW� W\SHV�DQG�SURSHUWLHV�UHPDLQ� WRR�DEVWUDFW��

HVSHFLDOO\�ZLWK�UHVSHFW�WR�FRPSOH[�REMHFWV�>��@�����

+RZHYHU��FRQVLGHULQJ�WKH�UDQJH�RI�DYDLODEOH�VROXWLRQV���,Q63(&7�

IUDPHZRUN�>��@� LV�FRQVLGHUHG� WR�RIIHU�D�PRUH�EDODQFHG�DSSURDFK�

WR� LGHQWLI\LQJ� VLJQLILFDQW� SURSHUWLHV� >��@�� 7KH� DGYDQWDJH� RI� WKLV�

DSSURDFK� LV� HQFDSVXODWHG� LQ� WKH� SDUDOOHO� SURFHVVHV� LW� RIIHUV� IRU�

DQDO\VLQJ� ERWK� WKH� REMHFW� DQG� WKH� VWDNHKROGHU� UHTXLUHPHQWV��7KH�

IUDPHZRUN� LV� FODLPHG� WR� VXSSRUW� LGHQWLILFDWLRQ� RI� WKH� VLJQLILFDQW�

SURSHUWLHV� RI� LQIRUPDWLRQ� REMHFWV� E\� SURJUHVVLQJ� WKURXJK� D�

VSHFLILHG�ZRUNIORZ���

7KH�,Q63(&7�IUDPHZRUN�VWDQGV�RXW�DV�RQH�RI�WKH�ILUVW�LQLWLDWLYHV�

WR�DFFHQWXDWH�WKH�UROH�RI�REMHFW�IXQFWLRQV�GHULYHG�IURP�DQ�DQDO\VLV�

RI� VWDNHKROGHU� UHTXLUHPHQWV� DV� D� JDWHZD\� WR� LGHQWLI\LQJ�

VLJQLILFDQW�SURSHUWLHV�RI�GLJLWDO�REMHFWV��

2.2 Limitations of the Base Framework 
,Q63(&7� >��@� LV� EXLOW� RQ� WKH� )XQFWLRQ�%HKDYLRXU�6WUXFWXUH�

IUDPHZRUN� �)%6�� >��@� GHYHORSHG� WR� DVVLVW� WKH� FUHDWLRQ� DQG�

UHGHVLJQ� RI� DUWHIDFWV� E\� HQJLQHHUV� DQG� WHUPHG� XVHIXO� IRU�

LGHQWLI\LQJ�IXQFWLRQV�WKDW�KDYH�EHHQ�GHILQHG�E\�FUHDWRUV�RI�GLJLWDO�

REMHFWV��7KH�ZRUNIORZ�RI�,Q63(&7�LV�FRPSRVHG�RI�WKUHH�VWUHDPV��

2EMHFW�$QDO\VLV��6WDNHKROGHU�$QDO\VLV��DQG�5HIRUPXODWLRQ��(DFK�

RI� WKHVH�VWUHDPV� LV� IXUWKHU�GLYLGHG� LQWR�VWDJHV� WKDW�DUH�DUJXHG�E\�

WKH�DXWKRUV��LELG���WR�FRQVWLWXWH�WKH�SURFHVV�RI�GHULYLQJ�VLJQLILFDQW�

SURSHUWLHV�RI�D�SUHVHUYDWLRQ�REMHFW��

+RZHYHU�� WKH� ,Q63(&7� IUDPHZRUN� ZDV� RULJLQDOO\� GHYHORSHG� LQ�

OLQH�ZLWK� VLPSOH�REMHFWV�VXFK�DV� UDVWHU� LPDJHV��DXGLR� UHFRUGLQJV��

VWUXFWXUHG�WH[W�DQG�H�PDLO��7KH�PDLQ�OLPLWDWLRQ�RI�WKH�IUDPHZRUN��

DV� GLVFXVVHG� E\� 6DFFKL� DQG� 0F'RQRXJK� >��@�� LV� LWV� UHGXFHG�

DSSOLFDELOLW\� IRU� ZRUNLQJ� ZLWK� FRPSOH[� REMHFWV�� 7KH\� �LELG��� S��

����� DUJXH� WKDW� WKH� IUDPHZRUN� ODFNV� ³WKH� OHYHO� RI� JUDQXODULW\�

QHHGHG� WR� DQDO\]H� GLJLWDO� DUWLIDFWV� WKDW� ²� DV� VLQJOH� FRPSOH[�

HQWLWLHV� ²� H[SUHVV� FRPSOH[� FRQWHQW� DQG� PDQLIHVW� FRPSOH[�

LQWHUDFWLYH�EHKDYLRUV´��6LPLODU�FRPSOH[LWLHV�H[LVW�LQ�WKH�FRQWH[W�RI�

EORJV�� PDNLQJ� DSSOLFDWLRQ� RI� ,Q63(&7� LQ� LWV� FXUUHQW� IRUP�

FKDOOHQJLQJ�� +HQFH�� ZH� SURSRVH� D� VHW� RI� DGMXVWPHQWV� LQWR� WKH�

IUDPHZRUN�WR�LPSURYH�LWV�FDSDELOLW\�RI�ZRUNLQJ�ZLWK�REMHFWV�OLNH�

EORJV��

7KH�2EMHFW�DQG�6WDNHKROGHU�$QDO\VLV�DUH�FRQVLGHUHG�WR�EH�WKH�WZR�

SDUDOOHO� VWUHDPV� WHUPHG� DV� 5HTXLUHPHQWV� $QDO\VLV�� (DFK� RI� WKH�

VWUHDPV�UHVXOWV�LQ�D�VHW�RI�IXQFWLRQV�WKDW�DUH�FURVV�PDWFKHG�ODWHU�DV�

SDUW� RI� WKH� 5HIRUPXODWLRQ� VWDJH�� 7R� DGGUHVV� WKH� OLPLWDWLRQ� RI�

,Q63(&7��ZH� ILUVW� IRFXV� RQ� WKH� ODFN� RI� GHWDLOHG� LQVWUXFWLRQV� IRU�

FRQGXFWLQJ�2EMHFW�$QDO\VLV��7KH�IUDPHZRUN�VXJJHVWV�WKH�SRVVLEOH�

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

��KWWS���ZZZ�SODQHWV�SURMHFW�HX��

��ZZZ�MLVF�DF�XN���

��KWWS���ZZZ�DUFKLYHV�JRY��
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XVH� RI� FKDUDFWHULVDWLRQ� WRROV� RU� WHFKQLFDO� VSHFLILFDWLRQV� IRU� WKH�

SXUSRVH� RI� REMHFW� VWUXFWXUH� DQDO\VLV� �6HFWLRQ� ���� RI� >��@���7KHVH�

VXJJHVWLRQV� SUHVXSSRVH� WKH� H[LVWHQFH� RI� VXFK� D� WRRO� RU�

VSHFLILFDWLRQ��:KLOH�VXFK�D�WRRO�RU�VSHFLILFDWLRQ�PD\�EH�DYDLODEOH�

IRU� IDLUO\� VLPSOH� VHOI�FRQWDLQHG� GLJLWDO� REMHFWV�� OLNH� HOHFWURQLF�

PDLO�� UDVWHU� LPDJHV�� GLJLWDO� DXGLR� UHFRUGLQJV�� SUHVHQWDWLRQDO�

PDUNXS�� WKH� VLWXDWLRQ� LV� OHVV� VWUDLJKWIRUZDUG� IRU� FRPSOH[� GLJLWDO�

REMHFWV�� VXFK� DV� ZHEORJV� DQG�RU� RWKHU� VRFLDO� QHWZRUN�PHGLD�� ,Q�

DGGLWLRQ� WR� WKH� ODFN�RI� JXLGDQFH� LQ�GHILQLQJ� WKH�REMHFW� VWUXFWXUH��

WKH� IUDPHZRUN� VXJJHVWV� LGHQWLI\LQJ� IXQFWLRQV� DVVRFLDWHG� ZLWK�

REMHFW�EHKDYLRU�DV�SDUW�RI�WKH�REMHFW�DQDO\VLV��7KHVH�IXQFWLRQV�DUH�

WKHQ� SURSRVHG� WR� EH� FRQVROLGDWHG�ZLWK� WKRVH� LGHQWLILHG� IURP� WKH�

VWDNHKROGHU�DQDO\VLV�VWUHDP��&RQVLGHUDWLRQ�RI�IXQFWLRQV�LQWURGXFHV�

DQ� DPELJXRXVO\� GHILQHG� VWDNHKROGHU� YLHZ� DV� SDUW� RI� WKH� REMHFW�

DQDO\VLV�� 7KLV� DPELJXLW\� DQG� D� KLJKHU� OHYHO� RI� DEVWUDFWLRQ�ZKHQ�

ZRUNLQJ�ZLWK� IXQFWLRQV� OHDGV�XV� WR�SURSRVH�PRGLILFDWLRQV�RI� WKH�

IUDPHZRUN� WR� HQDEOH� LWV� DSSOLFDWLRQ� LQ� WKH� FRQWH[W� RI� EORJ�

SUHVHUYDWLRQ��

3. PROPOSED CHANGES TO 

PRESERVATION PERSPECTIVES 
7KH� PRGLILFDWLRQV� GLVFXVVHG� LQ� WKLV� SDSHU�� ILUVWO\�� LQWURGXFH� DQ�

RQWRORJLFDO� SHUVSHFWLYH� LQWR� WKH� 2EMHFW� $QDO\VLV� VWUHDP� DQG��

FRQVHTXHQWO\�� IXUWKHU� FODULI\� WKH� GHJUHH� RI� RYHUODS� EHWZHHQ� WKH�

WZR�VWUHDPV�RI�DQDO\VLV��6HFRQGO\�� LW�SURSRVHV�LQWHJUDWLQJ�UHVXOWV�

IURP� WZR� VHSDUDWH� VWUHDPV� DW� WKH� OHYHO� RI� SURSHUWLHV� UDWKHU� WKDQ�

IXQFWLRQV��:H�HODERUDWH�WKH�SURSRVHG�FKDQJHV�IXUWKHU�GRZQ�LQ�WKLV�

SDSHU��:H�MXVWLI\�WKH�FKDQJHV�LQWURGXFHG�LQWR�WKH�2EMHFW�$QDO\VLV�

VWUHDP�DQG�FODULI\�WKH�VXEVHTXHQW�DGMXVWPHQWV�WR�WKH�ZRUNIORZ�RI�

WKH� IUDPHZRUN� LQ� WKH� UHPDLQLQJ� SDUW� RI� WKLV� VHFWLRQ�� :H� WKHQ�

GHPRQVWUDWH�WKH�DSSOLFDWLRQ�RI�WKH�IUDPHZRUN�E\�SUHVHQWLQJ�D�XVH�

FDVH� RQ� EORJV� DQG� GLVFXVV� RXU� H[SHULHQFH� LQ� HPSOR\LQJ� WKLV�

DSSURDFK���

3.1 Benefits of Ontological Perspectives 
7KH�PRGLILFDWLRQV� LQWURGXFHG� LQ� WKH�2EMHFW�$QDO\VLV� VWUHDP�DLP�

WR� DGGUHVV� WKH� OLPLWDWLRQ� RI� ,Q63(&7� �L�H�� EDVH� IUDPHZRUN�� LQ�

VSHFLI\LQJ�DSSURSULDWH�SURFHGXUHV� IRU�SHUIRUPLQJ� WKH�DQDO\VLV�RI�

FRPSOH[�REMHFWV�DQG�LGHQWLILFDWLRQ�RI�WKHLU�SURSHUWLHV��:H�SURSRVH�

DGRSWLQJ�DQ�RQWRORJLFDO�SHUVSHFWLYH�� WR�HOLPLQDWH�WKH�LPSHGLPHQW�

RI� WKH� IUDPHZRUN�IRU�JXLGLQJ� WKH�SUHVHUYDWLRQ�RI�REMHFWV�VXFK�DV�

EORJV��8QOLNH� VLPSOHU� REMHFWV�RI�SUHVHUYDWLRQ�� VXFK�DV� LPDJHV�RU�

WH[W� GRFXPHQWV�� EORJV� DUH� XVXDOO\� FRPSULVHG� RI� RWKHU� REMHFWV� RU�

HPEHGGHG�HOHPHQWV�DQG�GHPDQG�D�PRUH�VWUXFWXUHG�DSSURDFK�ZKHQ�

DQDO\VLQJ�WKHVH�WR�DYRLG�RYHUORRNLQJ�LPSRUWDQW�SURSHUWLHV���

7KH�XVH�RI�RQWRORJLFDO�SHUVSHFWLYHV�LV�FRPPRQ�LQ�GDWD�PRGHOOLQJ�

DQG� KDV� UHFHQWO\� EHHQ� UHFHLYLQJ� DWWHQWLRQ� LQ� WKH� DUHD� RI� GLJLWDO�

SUHVHUYDWLRQ��)RU�LQVWDQFH��'RHUU�DQG�7]LW]LNDV�>��@�UHIHU�WR�D�VHW�

RI� RQWRORJLHV�� VXFK� DV� '2/&(�� 2,2� DQG� &,'2&� &50��

HVWDEOLVKHG�DQG�FRPPRQO\�XVHG�LQ��GLJLWDO��OLEUDULHV��DUFKLYHV�DQG�

UHODWHG� UHVHDUFK� LQLWLDWLYHV�� 7KH\� �LELG��� DUJXH� WKDW� WKH� XVH� RI�

RQWRORJLHV� PDNHV� WKH� SURFHVV� RI� XQGHUVWDQGLQJ� VHQVRU\�

LPSUHVVLRQV� RI� LQIRUPDWLRQ� REMHFWV� PRUH� REMHFWLYH�� ,QGHHG�� DQ�

RQWRORJLFDO�SHUVSHFWLYH�FDQ�HQKDQFH�WKH�SURFHVV�RI�REMHFW�DQDO\VLV�

E\� RIIHULQJ� DEVWUDFWLRQ� WR� WKH� OHYHO� RI� FRQFHSWXDO� REMHFWV� DORQJ�

ZLWK�WKH�IRUPDOLVP�IRU�GHVFULELQJ�WKH�VWUXFWXUHV�RI�WKH�FRPSRXQG�

REMHFWV��,Q�FRQWUDVW�WR�FXUUHQW�GLJLWDO�SUHVHUYDWLRQ�UHVHDUFK��'RHUU�

DQG�7]LW]LNDV��LELG���HPSKDVLVH�WKH�SRVVLEOH�UDQJH�RI�LQIRUPDWLRQ�

REMHFWV� �DQG� UHOHYDQW� IHDWXUHV�� HQFRPSDVVHG� ZLWKLQ� D� VLQJOH�

LQIRUPDWLRQ� FDUULHU� DQG� DUJXH� IRU� H[SORULQJ� WKH� VHQVRU\�

LPSUHVVLRQV� UDWKHU� WKDQ� WKH� ELQDU\� IRUPV� REMHFWV�� +RZHYHU��

VWDNHKROGHU�YLHZV�DUH�QRW�GLUHFWO\�GLVFXVVHG�LQ�WKH�ZRUN�E\�'RHUU�

DQG� 7]LW]LNDV� �LELG���� :H� DWWHPSW� WR� IROORZ� 'RHUU¶V� VXJJHVWLRQ�

DQG� LQWHJUDWH� LW� ZLWK� ,Q63(&7�� 7KLV� HQDEOHV� XV� WR� XVH� DQ�

RQWRORJLFDO� SHUVSHFWLYH� IRU� H[SORULQJ� FRPSOH[� REMHFWV� �L�H��

LGHQWLI\LQJ� FRPSRXQG� REMHFWV� DQG� UHODWLRQVKLSV� DPRQJ� WKHP�� LQ�

DGGLWLRQ�WR�FRQGXFWLQJ�D�VWDNHKROGHU�DQDO\VLV��7KH�WZR�VWUHDPV�RI�

DQDO\VLV� FDQ� WKHQ� EH� FRQVROLGDWHG� WR� LQIRUP� WKH� SUHVHUYDWLRQ�

VWUDWHJ\��

3.2 Description of the Framework 
7KLV�VHFWLRQ�RXWOLQHV�HDFK�VWDJH�RI�WKH�ZRUNIORZ�DQG�GHVFULEHV�WKH�

PDMRU� VWUHDPV� RI� DQDO\VLV� LQ� JUHDWHU� GHWDLO�� :H� IRFXV� RQ� WKH�

PRGLILHG� SDUWV� RI� WKH� IUDPHZRUN�� UHIHUULQJ� WKH� UHDGHU� WR�

GRFXPHQWDWLRQ�RI�,Q63(&7�IRU�IXUWKHU�GHWDLOV���

7KH� GLDJUDPPDWLF� UHSUHVHQWDWLRQ� RI� WKH� SURSRVHG� IUDPHZRUN� LV�

SUHVHQWHG�LQ�)LJ�����7KH�ZRUNIORZ�RI�WKH�IUDPHZRUN�LQLWLDWHV�ZLWK�

WKH� VHOHFWLRQ�RI� WKH�REMHFW�RI�SUHVHUYDWLRQ�DQG�SURFHHGV��YLD� WZR�

SDUDOOHO� VWUHDPV�� WR� JXLGH� WKH� 2EMHFW� DQG� 6WDNHKROGHU� $QDO\VLV��

7KH�2EMHFW�$QDO\VLV� DLPV� WR� HVWDEOLVK� WKH� WHFKQLFDO� FRPSRVLWLRQ�

DQG�WKH�VWUXFWXUH�RI�WKH�SUHVHUYDWLRQ�REMHFW��7KLV�VWDJH�VWDUWV�ZLWK�

WKH�DQDO\VLV�RI�REMHFW�VWUXFWXUH��,W�IRFXVHV�RQ�WKH�HVVHQFH�RI�REMHFW�

RI� SUHVHUYDWLRQ� DQG� DLPV� WR� LGHQWLI\LQJ� ERWK� FRQFHSWXDO� DQG�

ORJLFDO�FRPSRQHQWV�RI� WKLV�FRPSRXQG�REMHFW��YLHZHG�DV�FODVVHV���

7KH� QH[W� VWDJH� IRFXVHV� RQ� LGHQWLI\LQJ� UHODWLRQVKLSV� EHWZHHQ� WKH�

LGHQWLILHG�FRPSRQHQWV��7KH�UHODWLRQVKLSV�WKDW�H[LVW�EHWZHHQ�REMHFW�

FRPSRQHQWV� DUH� H[SHFWHG� WR�EH�H[SORUHG�DQG�GRFXPHQWHG�DW� WKLV�

VWDJH��2QFH� WKH�FRPSRQHQWV� DQG� WKH� UHODWLRQVKLSV�EHWZHHQ� WKRVH�

DUH� LGHQWLILHG�� WKH� SURSHUWLHV� RI� WKH� REMHFW� FDQ� EH� HOLFLWHG� DQG�

GRFXPHQWHG��7KH�SURSHUWLHV�RI�WKH�REMHFWV�RI�SUHVHUYDWLRQ�KDYH�WR�

FDSWXUH� WKH� FKDUDFWHULVWLFV� RI� WKH� FRPSRXQG� REMHFWV� DORQJ� ZLWK�

WKHLU� WHFKQLFDO� VSHFLILFDWLRQV�� 7KH� VWUHDP� RI� 2EMHFW� $QDO\VLV� LV�

WKHUHIRUH� H[SHFWHG� WR� UHVXOW� LQ� GHYHORSLQJ� D� VHW� RI� GRFXPHQWHG�

FRPSRXQG�REMHFWV�DQG�DVVRFLDWHG�SURSHUWLHV� WKDW�DUH� WR�EH�FURVV�

PDWFKHG�DQG�UHILQHG�ZLWK�WKH�RXWFRPHV�RI�WKH�SDUDOOHO�VWDNHKROGHU�

DQDO\VLV�VWUHDP��

7KH� 6WDNHKROGHU� $QDO\VLV� DLPV� DW� LGHQWLI\LQJ� D� VHW� RI� IXQFWLRQV�

WKDW� VWDNHKROGHUV�PD\� EH� LQWHUHVWHG� LQ� DQG�� VXEVHTXHQWO\�� GHULYH�

WKH�SURSHUWLHV�RI� WKH�SUHVHUYDWLRQ�REMHFW� WKDW�ZRXOG�EH�QHFHVVDU\�

WR� FDSWXUH� IRU� VXSSRUWLQJ� WKH� UHTXLUHG� IXQFWLRQV�� 7KH� DQDO\VLV�

VWDUWV� ZLWK� WKH� LGHQWLILFDWLRQ� RI� VWDNHKROGHU� W\SHV�� 7KH\� FDQ� EH�

GLVFRYHUHG�WKURXJK�WKH�LQYHVWLJDWLRQ�RI�SROLFLHV��OHJDO�GRFXPHQWV�

RU�FRPPXQLWLHV�UHODWHG�WR�WKH�REMHFW��7KLV�VWDJH�LV�IROORZHG�E\�WKH�

FRQWH[WXDOLVDWLRQ� RI� WKH� REMHFW�� ZKLFK� KLJKOLJKWV� VWDNHKROGHUV¶�

SHUFHLYHG� GLIIHUHQFHV� RU� YDULDWLRQV� LQ� WKH� OHYHOV� RI� REMHFW¶V�

JUDQXODULW\�� 7KH� WKLUG� VWDJH� DLPV� WR� GHWHUPLQH� WKH� EHKDYLRXU��

ZKLFK�FDQ�EH�DFFRPSOLVKHG�E\�H[DPLQLQJ�WKH�DFWLRQV�WDNLQJ�SODFH�

LQ� WKH� UHDO� ZRUOG�� +DYLQJ� LGHQWLILHG� WKH� DFWXDO� EHKDYLRXU�� WKH�

DQWLFLSDWHG�EHKDYLRXU�LV�UHFRUGHG�WKURXJK�D�VHW�RI�IXQFWLRQV��7KH�

ODVW� VWDJH� RI� WKH� VWDNHKROGHU� DQDO\VLV� HQDEOHV� HOLFLWLQJ� WKH�

SURSHUWLHV� RI� WKH� REMHFW� WKDW� DUH� HVVHQWLDO� IRU� VDWLVI\LQJ� WKH�

VWDNHKROGHU� UHTXLUHPHQWV�� 7KH� IROORZLQJ� VWDJH� DLPV� DW� DVVHVVLQJ�

DQG�FURVV�PDWFKLQJ�WKH�SURSHUWLHV�LGHQWLILHG�IURP�WKH�WZR�SDUDOOHO�

VWUHDPV�RI�2EMHFW�DQG�6WDNHKROGHU�$QDO\VLV��

�

7KH� SURFHVV� RI� &URVV�0DWFKLQJ� DQG� 5HILQHPHQW� HQDEOHV� WKH�

FRQVROLGDWLRQ�RI�WKH�LGHQWLILHG�SURSHUWLHV�DQG�WKHLU�UHILQHPHQW�LQWR�

DQ� H[WHQGHG� OLVW� RI� SURSHUWLHV�� 7KH� FRQVROLGDWLRQ� RI� WKH� WZR�

LQGHSHQGHQW� VWUHDPV� LV� SURSRVHG� WR� EH� FRQGXFWHG� DW� WKH� OHYHO� RI�

SURSHUWLHV� �UDWKHU� WKDQ� IXQFWLRQV�� DQG� DLPV� DW� LQWHJUDWLRQ� RI�

LGHQWLILHG� SURSHUWLHV�� 7KH� UHILQHPHQW� RI� WKH� LQWHJUDWHG� OLVW� RI�
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SURSHUWLHV�OHDGV�WR�WKH�SURSRVDO�RI�SURSHUWLHV�WR�EH�FRQVLGHUHG�IRU�

SUHVHUYDWLRQ�� $V� VLJQLILFDQFH� LV� �UHSHDWHGO\�� DVVRFLDWHG� ZLWK�

VWDNHKROGHU� YLHZV� >��@� WKH� RXWFRPHV� RI� WKH� VWDNHKROGHU� DQDO\VLV�

VKRXOG�UHPDLQ�LQ�FRQVWDQW�IRFXV��7KH�UHILQHPHQW�RI�WKH�LQWHJUDWHG�

OLVW�VKRXOG�SULRULWLVH�WKH�LQFOXVLRQ�RI�SURSHUWLHV�LGHQWLILHG�IURP�WKH��

6WDNHKROGHU�$QDO\VLV�VWUHDP���

�

Fig. 1: Modified version of the base framework. 

�

7KH�5HYLHZ�DQG�)LQDOLVDWLRQ�VWDJH� LQFOXGHV� WKH� UHIOHFWLRQ�RQ� WKH�

SUHYLRXV� VWHSV� DQG� FRQVLGHUDWLRQ� ZKHWKHU� DQ\� UHYLVLRQV� DUH�

QHFHVVDU\��$W�WKLV�VWDJH��LGHQWLILHG�SURSHUWLHV�FDQ�EH�UHFRUGHG�DQG�

WKH�ERXQGDULHV�RI�WKHLU�YDOXHV�FDQ�EH�DVVLJQHG��7KH�SURSHUWLHV�FDQ�

WKHQ�EH�XVHG�WR�GHILQH�WKH�REMHFWV�RI�SUHVHUYDWLRQ�DQG�WR�SURJUHVV�

ZLWK�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�WKH�SUHVHUYDWLRQ�LQLWLDWLYH��IRU�

LQVWDQFH��IRU�GHYHORSLQJ�WKH�GDWDEDVHV�QHFHVVDU\�IRU�VWRULQJ�GDWD���

4. Use Case: Blog Preservation 
7KLV�VHFWLRQ�LQWHJUDWHV�DQG�FRQVROLGDWHV�VRPH�RI�WKH�ZRUN�FDUULHG�

IRUZDUG� DV� SDUW� RI� D� EORJ� SUHVHUYDWLRQ� LQLWLDWLYH� >���� ��@�� ,W�

GHVFULEHV�WKH�SURFHVV�RI�2EMHFW�$QDO\VLV�FRQGXFWHG�WR�H[SORUH�WKH�

REMHFW�RI�SUHVHUYDWLRQ�DQG��LQ�WKH�VXEVHTXHQW�VHFWLRQ��6WDNHKROGHU�

$QDO\VLV� IURP� WKH� LQWHUYLHZV� H[SORULQJ� DQWLFLSDWHG� IXQFWLRQDOLW\�

RI�D�EORJ�UHSRVLWRU\��

4.1 Object Analysis 
%ORJV�H[KLELW�D�FRQVLGHUDEOH�GLYHUVLW\�LQ�WKHLU�OD\RXW��ZULWLQJ�VW\OH�

RU� RUJDQLVDWLRQ�� 7KH� DQDO\VLV� RI� WKLV� FRPSOH[� REMHFW�� WKHUHIRUH��

FDQ� EH� FRQGXFWHG� IURP� YDULRXV� SHUVSHFWLYHV� DQG� DW� GLIIHUHQW�

OHYHOV��2EMHFW�DQDO\VLV�FDQ�HPSOR\�DQ�DSSURDFK��ZLGHO\�DFFHSWHG�

ZLWKLQ�WKH�SUHVHUYDWLRQ�FRPPXQLW\��WKDW�GHVFULEHV�DQ�LQIRUPDWLRQ�

REMHFW�DV�D�FRQFHSWXDO��H�J���DV�LW�LV�UHFRJQLVHG�DQG�SHUFHLYHG�E\�D�

SHUVRQ��� ORJLFDO� �H�J��� DV� LW� LV� XQGHUVWRRG� DQG� SURFHVVHG� E\�

VRIWZDUH���DQG�DV�D�SK\VLFDO�REMHFW��H�J���DV�D�ELW�VWUHDP�HQFRGHG�

RQ� VRPH� SK\VLFDO� PHGLXP�� >��@�� ,Q� WKLV� VHFWLRQ� ZH� SUHVHQW� RXU�

DSSURDFK�DGRSWHG�IRU�WKH�FDVH�RI�EORJV�DQG�GLVFXVV�WKLV�H[SHULHQFH�

LQ� D� EURDGHU� FRQWH[W�� � ,GHQWLILFDWLRQ� RI� JHQHULF� FRQFHSWV� RI� DQ�

REMHFW�� WKHLU� FRPSRXQG� VWUXFWXUHV�� KLHUDUFK\� DQG� UHODWLRQVKLSV�

�ZLWKRXW� QHFHVVDULO\� UHIOHFWLQJ� WKH� RSHUDWLRQV� H[SHFWHG� WR� EH�

SHUIRUPHG��LV�FRPPRQ�LQ�RQWRORJ\�DQG�GDWD�PRGHOOLQJ��,W�FDQ�EH�

XVHG� IRU� WKH� LGHQWLILFDWLRQ� RI� JHQHULF� FRQFHSWV�� VXEVHTXHQWO\�

OHDGLQJ� WRZDUGV� WKH� LGHQWLILFDWLRQ� RI� REMHFW¶V� SURSHUWLHV� >��@�� $�

VWUXFWXUHG� DQG� LWHUDWLYH� DSSURDFK� ZDV� DGRSWHG�� WR� UHYLHZ� DQG�

UHILQH� WKH� DQDO\VLV� RI� WKH� EORJ� REMHFW�� $Q� DOWHUQDWLYH� WR� WKLV�

DSSURDFK�ZRXOG�LQYROYH�FRQVLGHUDWLRQ�RI�DQ�H[LVWLQJ�RQWRORJ\��,Q�

WKLV� FDVH�� ZH� FRQGXFWHG� WKH� IROORZLQJ�� >D@� DQ� LQTXLU\� LQWR� WKH�

GDWDEDVH�VWUXFWXUH�RI�RSHQ�VRXUFH�EORJ�V\VWHPV��>E@�DQ�RQOLQH�XVHU�

VXUYH\������UHVSRQGHQWV�� WR� LGHQWLI\� LPSRUWDQW�DVSHFWV�DQG� W\SHV�

RI� EORJ� GDWD� LQ� WKH� FXUUHQW� XVDJH� EHKDYLRXU�� >F@� VXJJHVWLRQV�

GHULYHG� IURP� UHFHQW� GHYHORSPHQWV� DQG� SURVSHFWV� IRU� DQDO\VLQJ�

QHWZRUNV� DQG� G\QDPLFV� RI� EORJV�� >G@� DQ� LQTXLU\� LQWR� WKH�

WHFKQRORJLHV��IRUPDWV�DQG�VWDQGDUGV�XVHG�ZLWKLQ�WKH�%ORJRVSKHUH��

>H@� DQ� LQTXLU\� LQWR� EORJ� VWUXFWXUH� EDVHG� RQ� HYDOXDWLRQ� RI� EORJ�

IHHGV��������LQ�WRWDO���DQG�>I@�DQ�LQTXLU\�LQWR�EORJ�$3,V��

$V�D�UHVXOW�RI�WKH�DERYH�PHQWLRQHG�LQTXLULHV��D�FRKHUHQW�YLHZ�RQ�

WKH� FRQFHSWV� RI� WKH� EORJ� REMHFW� ZDV� DFTXLUHG�� LQIRUPLQJ� IXUWKHU�

GHYHORSPHQW�RI�D�UHVSHFWLYH�GDWD�PRGHO��,W�HQDEOHG�XQGHUVWDQGLQJ�

WKH� VWUXFWXUH� RI� EORJV� DQG� KHOS� LGHQWLI\LQJ� WKHLU� FRPSRQHQWV��

UHODWLRQVKLSV� DQG�SURSHUWLHV��7KH� UHVW�RI� WKLV� VHFWLRQ�RXWOLQHV� WKH�

SURFHVV�RI�FRQGXFWLQJ�REMHFW�DQDO\VLV��*LYHQ�WKH�VSDFH�OLPLWDWLRQ��

D� FRPSOHWH� DFFRXQW� RI� WKH� SHUIRUPHG� VWXG\� LV� RPLWWHG� IURP� WKLV�

SDSHU�� :H� EULHIO\� RXWOLQH� WKH� FRQGXFWHG� ZRUN�� � WKH� GHWDLOV� RI�

ZKLFK�DUH�DYDLODEOH�HOVHZKHUH�>VHH���@���

4.1.1 Database Structure, User Views and Network 

Analysis.  
7KH� NQRZOHGJH� RI� WKH� GRPDLQ�� XVHU� VXUYH\� DQG� LQTXLU\� LQWR�

FRQFHSWXDO� PRGHOV� RI� EORJV� DQG� WKHLU� QHWZRUNV� HQDEOHG�

LGHQWLI\LQJ� WKH� PRVW� SURPLQHQW� FRQFHSWXDO� DQG� ORJLFDO� REMHFWV��

%ORJV� PD\� FRQWDLQ� (QWULHV� �LGHQWLILHG� DV� EHLQJ� HLWKHU� 3RVWV� RU�

3DJHV�� WKDW� PD\� KDYH� &RPPHQWV� DQG� DUH� DVVRFLDWHG� ZLWK� DQ�

$XWKRU�� %RWK� (QWULHV� DV� ZHOO� DV� &RPPHQWV� H[KLELW� FHUWDLQ�

&RQWHQW��7KHVH�HQWULHV� DUH� DQDO\VHG� IXUWKHU� DQG� �ZKHUH� UHOHYDQW��

EURNHQ� GRZQ� LQWR� VPDOOHU� FRPSRXQG� REMHFWV�� )RU� LQVWDQFH�

&RQWHQW��DV�RQH�RI�WKH�PRVW�FRPSOH[�HOHPHQWV�LV�IXUWKHU�GHVFULEHG�

E\� VLPSOHU� REMHFWV� OLNH�7DJV�� /LQNV�� 7H[W��0XOWLPHGLD�� HWF��� )RU�

GHPRQVWUDWLRQ� SXUSRVHV�� ZH� XVH� RQO\� PRVW� IUHTXHQWO\� RFFXUULQJ�

FRPSRQHQWV� WKDW� DUH�� (QWU\� �3RVW�3DJH��� &RPPHQW�� &RQWHQW��

$XWKRU� DQG� WKH� %ORJ� LWVHOI�� RPLWWLQJ� WKH� GHWDLOV� GXH� WR� VSDFH�

FRQVWUDLQWV��

,Q� DGGLWLRQ� WR� WKH� LGHQWLILFDWLRQ� RI� FRPSRXQG� HQWLWLHV� RI� WKH�

FRPSOH[� REMHFWV�� LW� LV� QHFHVVDU\� WR� VWXG\� WKH� UHODWLRQVKLSV� WKDW�

H[LVW� DFURVV� WKHVH� HQWLWLHV�� 7KLV� LV� SDUWLFXODUO\� UHOHYDQW� ZKHQ�

ZRUNLQJ� ZLWK� EORJV�� ZKLFK� DUH� NQRZQ� WR� EHFRPH� LQWHUDFWLRQ�

SODWIRUPV� DQG� ZHDYH� LQWR� FRPSOH[� QHWZRUNV�� 7KH� VWUXFWXUDO�

HOHPHQWV�RI�EORJV��DV�FRQFHSWXDO�� ORJLFDO�RU�SK\VLFDO�REMHFWV��FDQ�

UHSUHVHQW� WKH� QRGHV� DQG� DWWULEXWHV�� RU� GHILQH� WKH� WLHV� RI� YDULRXV�

QHWZRUNV��$Q�LQVLJKW�LQWR�WKH�QHWZRUN�VWUXFWXUHV�ZLWKLQ�DQG�DFURVV�

EORJV� FDQ� EH� LPSRUWDQW� JDLQLQJ� LQVLJKW� LQWR� WKH� FRQFHSWXDO� DQG�

ORJLFDO�REMHFWV��,GHQWLILFDWLRQ�RI�SURSHUWLHV�WKDW�PD\�EH�RI�LQWHUHVW�

WR�DUFKLYLVWV�FDQ�JUHDWO\�EHQHILW�IURP�DQ�LQVLJKW� LQWR�WKH�QHWZRUN�

DVSHFWV�RI�EORJV�DQG�WKHLU�FRPSRQHQWV��

)RU� LQVWDQFH�� LGHQWLI\LQJ�GLIIHUHQW�ZD\V�RI�FLWDWLRQV�ZLWKLQ�EORJV�

FDQ�SURYLGH�LQVLJKW�LQWR�WKH�LQWHU�UHODWHG�VWUXFWXUH�RI�REMHFWV��VXFK�

DV� HQWULHV�� FRPPHQWV� RU� DXWKRUV�� +RZHYHU�� ZKLOH� OLQNV� DGGHG�

DFURVV� EORJ� SRVWV�PD\� EH� WHFKQLFDOO\� VLPLODU� WR� WKRVH� DGGHG� YLD�

OLQN�EDFN� PHFKDQLVPV�� WKH� WLHV� IRUPHG� E\� WKHVH� WZR� GLIIHUHQW�

W\SHV� RI� OLQNV� PD\� EH� DSSURDFKHG� RU� WUHDWHG� GLIIHUHQWO\�� 2XU�

H[SHULHQFH�ZLWK�WKLV�XVH�FDVH�LQIHUV�WKDW�WKH�DQDO\VLV�RI�D�EORJ�LQ�

UHODWLRQ� WR� RWKHUV� SURYLGHV� LQIRUPDWLRQ� DERXW� WKH� SURSHUWLHV� RI�

EORJV�DQG�EHFRPHV�XVHIXO�DV�SDUW�RI� WKH�2EMHFW�$QDO\VLV�VWUHDP��

)XUWKHUPRUH�� WKH� WKHRUHWLFDO� DQG� WHFKQRORJLFDO� DGYDQFHV� RI�

DQDO\VLQJ�EORJV�DQG�WKHLU�QHWZRUNV�VKRXOG�DOVR�EH�FRQVLGHUHG�IRU�

JDLQLQJ�LQVLJKW�LQWR�WKH�EORJV�DQG�WKH�SKHQRPHQRQ�RI�EORJJLQJ�LQ�

JHQHUDO��

4.1.2 Technologies, Formats, RSS Structure and 

APIs.  
:KLOH�LGHQWLILFDWLRQ�RI�FRPSRXQG�HOHPHQWV�DQG�XQGHUVWDQGLQJ�RI�

WKHLU�UHODWLRQVKLSV�LV�DQ�LPSRUWDQW�VWHS��LW�FRQVWLWXWHV�D�KLJK�OHYHO�

YLHZ��7R�FRQWLQXH�WKH�DQDO\VLV�RI�WKH�REMHFW�DQG�LGHQWLI\�SRWHQWLDO�

SURSHUWLHV�IRU�SUHVHUYDWLRQ��D� ORZHU� OHYHO�YLHZ�RQ�WKH�FRQFHSWXDO�

DQG�ORJLFDO�REMHFWV�LV�QHFHVVDU\��$Q�LQTXLU\�LQWR�WHFKQLFDO�DVSHFWV�
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RI�EORJV�SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�ORZHU�OHYHO�SURSHUWLHV�RI�

WKH� DIILOLDWHG� REMHFWV�� 7R� GHPRQVWUDWH� WKLV� LQ� WKH� FRQWH[W� RI� WKLV�

XVH� FDVH��ZH�KLJKOLJKW� VRPH�H[DPSOHV�RI� HOLFLWLQJ� WKH�SURSHUWLHV�

RI�WKH�EORJV�FRPSRQHQWV��

7R� GLVFXVV� DQ� H[DPSOH� RI� ORZHU� OHYHO� SURSHUWLHV� ZH� FRXOG�

FRQVLGHU�WKH�WH[WXDO�FRQWHQW��7H[WXDO�FRQWHQW�FDQ�EH�UHSUHVHQWHG�DV�

D�VHW�RI�FKDUDFWHUV��DORQJ�ZLWK�LWV�VW\OLVWLF�UHSUHVHQWDWLRQ��H�J��IRQW��

FRORXU��VL]H���HQFRGLQJ��ODQJXDJH��DQG�ELW�VWUHDP�H[SUHVVHG�RQ�WKH�

VHOHFWHG�PHGLXP��7KH�ORZHU�OHYHO�GHVFULSWLRQ�SULPDULO\�GHDOV�ZLWK�

ILOHV�� DQG� FDQ� LQIRUP� WKHLU� VWRUDJH� DQG� UHWULHYDO�� 7KHUHIRUH��

DQDO\VLQJ� WKH�+70/� FRGH� RI� EORJV� FDQ� UHYHDO� GHWDLOV� DERXW� WKH�

WHFKQRORJLFDO� EDFNERQH� RI� EORJV� �IRUPDWV�� WHFKQRORJLHV��

VWDQGDUGV���ZKLFK�UHPDLQV�LQYLVLEOH�WR�PRVW�EORJ�XVHUV��(PSLULFDO�

VWXGLHV�H[SORULQJ� WKH�SK\VLFDO�REMHFWV�FDQ�EH�SDUWLFXODUO\�KHOSIXO�

LQ�LGHQWLI\LQJ�SRWHQWLDO�SURSHUWLHV��:H�EULHIO\�RXWOLQH�DQ�H[DPSOH�

RI�D�VWXG\�WR�GHPRQVWUDWH�WKH�UHOHYDQFH�RI�WKLV�DSSURDFK���

:LWKLQ� WKH� FRQWH[W� RI� WKLV� SDSHU�� DQ� HYDOXDWLRQ� RI� �������� EORJ�

SDJHV�KDV�EHHQ�SHUIRUPHG�>��@��7KH�+70/�EDVHG�UHSUHVHQWDWLRQ�

RI� WKHVH� UHVRXUFHV�ZDV�SDUVHG�DQG�VHDUFKHG�IRU�VSHFLILF�PDUN�XS�

XVHG� WR� GHILQH� FKDUDFWHU� VHWV�� ODQJXDJHV�� PHWDGDWD�� PXOWLPHGLD�

IRUPDWV�� WKLUG�SDUW\� VHUYLFHV� DQG� OLEUDULHV�� 7KH� TXDQWLWDWLYH�

DQDO\VLV� RI� FHUWDLQ� SURSHUWLHV� H[KLELWHG� E\� WKH� VSHFLILF� REMHFWV�

DOORZHG� XV� WR� GHVFULEH� FRPPRQ� SURSHUWLHV� H[KLELWHG� LQ� EORJV�

ZLWKLQ�WKH�%ORJRVSKHUH���

7KH�HYDOXDWLRQ�ZDV�SDUWLFXODUO\�XVHIXO�LQ�LGHQWLI\LQJ�SURSHUWLHV�RI�

YDULRXV� FRPSRXQG� REMHFWV� �H�J�� &RQWHQW�� ZKLFK� ZDV� IXUWKHU�

EURNHQ� GRZQ� LQWR� VPDOOHU� ORJLFDO� REMHFWV� DQG� UHVSHFWLYH�

FKDUDFWHULVWLFV�RI�DVVRFLDWHG�SK\VLFDO�RQHV���*HRJUDSKLFDO�ORFDWLRQ�

�*36� SRVLWLRQLQJ��� DV� D� FRQWH[WXDO� FKDUDFWHULVWLF� DVVRFLDWHG� WR�

%ORJ�(QWULHV�RU�&RQWHQW��ZDV�DQRWKHU�GLUHFW�RXWFRPH�WKDW�HPHUJHG�

IURP�WKH�DERYH�HYDOXDWLRQ��)RU�LQVWDQFH��SURSHUWLHV� LGHQWLILHG�IRU�

WKH� REMHFW�(QWU\�� DQG� XVHG� LQ� IRU� GHPRQVWUDWLRQ�SXUSRVHV� LQ� WKLV�

XVH�FDVH�� LQFOXGH��>D@�7LWOH�RI�WKH�HQWU\��>E@�6XEWLWOH�RI�WKH�HQWU\��

>F@�(QWU\�85,�� >G@�'DWH� DGGHG�� >H@�'DWH�PRGLILHG�� >I@�3XEOLVKHG�

JHRJUDSKLF� SRVLWLRQLQJ� GDWD�� >J@� ,QIRUPDWLRQ� DERXW� DFFHVV�

UHVWULFWLRQV� RI� WKH� SRVW�� >K@� +DV� D� FRPPHQW�� >L@� /DVW� FRPPHQW�

GDWH��DQG�>M@�1XPEHU�RI�FRPPHQWV��$�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�

WKH�FRQGXFWHG�DQDO\VLV��DV�ZHOO�DV�WKH�FRPSOHWH�OLVW�RI�REMHFWV�DQG�

SURSHUWLHV� LV� PDGH� DYDLODEOH� HOVHZKHUH� >��@� GXH� WR� VSDFH�

FRQVWUDLQWV���

4.2 Stakeholder Analysis 
7KH�REMHFWLYH�RI� WKH�6WDNHKROGHU�$QDO\VLV� LV� WR� LGHQWLI\� D� VHW� RI�

IXQFWLRQV� WKDW� VWDNHKROGHUV� PD\� EH� LQWHUHVWHG� LQ� DQG��

VXEVHTXHQWO\��GHULYH�WKH�SURSHUWLHV�RI�WKH�SUHVHUYDWLRQ�REMHFW�WKDW�

ZRXOG� EH� QHFHVVDU\� WR� FDSWXUH� IRU� VXSSRUWLQJ� WKH� UHTXLUHG�

IXQFWLRQV�� 7KH� LQLWLDO� WDVN� ZDV� WR� LGHQWLI\� RU� DFNQRZOHGJH� WKH�

VWDNHKROGHUV� WKDW�PD\� LQWHUDFW� ZLWK� DQ� LQVWDQFH� RI� WKH� REMHFW� RI�

SUHVHUYDWLRQ�RU�WKHLU�FROOHFWLRQ�DV�SDUW�RI�D�UHSRVLWRU\��6WDNHKROGHU�

LQWHUYLHZV�IRU�LGHQWLI\LQJ�WKHLU�UHTXLUHPHQWV�DUH�DQ�HVVHQWLDO�SDUW�

RI� 6WDNHKROGHU� $QDO\VLV�� 7KHLU� PHWKRGRORJLFDO� IRXQGDWLRQV� DV�

ZHOO� DV� WKH� FRPSOHWH� OLVW� RI� IXQFWLRQDO� UHTXLUHPHQWV� LV� DYDLODEOH�

HOVHZKHUH� >��@�� $� EULHI� RXWOLQH� RI� WKH� SURFHVV� GLUHFWO\� DIIHFWLQJ�

WKLV�XVH�FDVH�LV�SUHVHQWHG�EHORZ��

4.2.1 Identification of Stakeholders.  
:LWKLQ� WKH� FRQWH[W� RI� EORJ� SUHVHUYDWLRQ� ZH� DFNQRZOHGJH� WKUHH�

JURXSV�RI�VWDNHKROGHUV��&RQWHQW�3URYLGHUV��&RQWHQW�5HWULHYHUV�DQG�

5HSRVLWRU\� $GPLQLVWUDWRUV�� :LWKLQ� HDFK� RI� WKHVH� JURXSV� ZH�

LGHQWLILHG� LQGLYLGXDO� VWDNHKROGHUV�� >D@� ,QGLYLGXDO� %ORJ� $XWKRUV��

>E@� 2UJDQL]DWLRQV� ZLWKLQ� WKH� &RQWHQW� 3URYLGHUV� JURXS�� >F@�

,QGLYLGXDO� %ORJ� 5HDGHUV�� >G@� /LEUDULHV�� %XVLQHVVHV�� >H@�

5HVHDUFKHUV�ZLWKLQ� WKH�&RQWHQW�5HWULHYHUV�JURXS��DQG�ILQDOO\�� >I@�

%ORJ� +RVWV�3URYLGHUV� DQG� >J@� 2UJDQL]DWLRQV� �DV� OLEUDULHV� DQG�

EXVLQHVVHV�� ZLWKLQ� WKH� 5HSRVLWRU\� $GPLQLVWUDWLRQ� JURXS�� 7KLV�

H[WHQVLYH�OLVW�RI�VWDNHKROGHUV�FDQ�EH�MXVWLILHG�E\�WKH�PXOWLWXGH�RI�

ZD\V��LQFOXGLQJ�VRPH�XQNQRZQ�ZD\V��RI�XVLQJ�SUHVHUYHG�REMHFWV�

E\� SUHVHQW� DQG� IXWXUH� XVHUV� >��@�� +HQFH�� UDWKHU� WKDQ� VHOHFWLQJ� D�

VLQJOH�GHILQLWLYH�VROXWLRQ��LW�UHPDLQV�LPSRUWDQW�WR�LGHQWLI\�D�UDQJH�

RI� HVVHQWLDO� DV� ZHOO� DV� SRWHQWLDO� UHTXLUHPHQWV� WR� PD[LPL]H� WKH�

IXWXUH�XVDELOLW\�RI�D�EORJ�UHSRVLWRU\��$�XVHU�UHTXLUHPHQW�DQDO\VLV�

ZDV�SHUIRUPHG�IRU�HYHU\�VWDNHKROGHU�W\SH��,W�IRFXVHG�RQ�DQDO\VLQJ�

VWDNHKROGHU�LQWHUDFWLRQ�ZLWK�EORJV�YLD�GLJLWDO�UHSRVLWRU\�VRIWZDUH��

4.2.2 Applied Method of Requirement Analysis.  
7KHUH� LV� D� UDQJH� RI� PHWKRGV� IRU� FRQGXFWLQJ� HIIHFWLYH� XVHU�

UHTXLUHPHQW� DQDO\VLV� >��@�� ,Q� WKH� FRQWH[W� RI� WKLV� VWXG\� ZH�

FRQGXFWHG� DQ� H[SORUDWRU\�� TXDOLWDWLYH� VWXG\� E\� PHDQV� RI� VHPL�

VWUXFWXUHG� LQWHUYLHZV�� $� VHW� RI� VWDNHKROGHUV�� IURP� HDFK� RI� WKH�

JURXSV�� ZDV� DSSURDFKHG� WR� EH� LQWHUYLHZHG�� 7KH� VWUXFWXUH� RI� WKH�

LQWHUYLHZV� ZDV� GHVLJQHG� WR� HQDEOH� FRQVROLGDWLRQ� RI� WKH� UHVXOWV�

DFURVV� WKH� VWDNHKROGHUV� DQG� VWDNHKROGHU� JURXSV�� *HQHUDO�

PHWKRGRORJLFDO� DQG� HWKLFDO� JXLGHOLQHV� IRU� FRQGXFWLQJ� TXDOLWDWLYH�

LQTXLU\�RI�WKLV�NLQG�ZHUH�IROORZHG��

$�WRWDO�RI����LQWHUYLHZV�ZHUH�FRQGXFWHG��&DQGLGDWH�LQWHUYLHZHHV�

ZHUH� LGHQWLILHG� DQG� DSSURDFKHG� LQGLYLGXDOO\�� 7KH� VDPSOH� RI�

LQWHUYLHZV� ZDV� VHOHFWHG� LQ� D� ZD\� WKDW� HDFK� RI� WKH� GHILQHG�

VWDNHKROGHU� JURXSV�ZDV� UHSUHVHQWHG� E\� DW� OHDVW� RQH� LQWHUYLHZHH��

7KH� GLVWULEXWLRQ� RI� LQWHUYLHZHHV� IRU� HDFK� RI� WKH� VWDNHKROGHU�

JURXSV�ZDV�����IRU�&RQWHQW�3URYLGHUV�����IRU�&RQWHQW�5HWULHYHUV��

DQG���IRU�5HSRVLWRU\�$GPLQLVWUDWRUV���7KH�UHTXLUHPHQWV�ZHUH�WKHQ�

DQDO\VHG�DQG�D�VHW�RI�XVHU�UHTXLUHPHQWV�ZDV�LGHQWLILHG��

4.2.3 Identified Requirements and Properties.  
7KH� DQDO\VLV� IROORZHG� D� WKUHH�VWHS� DSSURDFK�� ,QLWLDOO\�� HDFK�

LQWHUYLHZ�ZDV� DQDO\VHG� UHJDUGLQJ� WKH� LQGLFDWLRQ� RI� UHTXLUHPHQWV�

LQ� WKH� WZR� PDLQ� FDWHJRULHV� IXQFWLRQDO� DQG� QRQ�IXQFWLRQDO�� 7KH�

QRQ�IXQFWLRQDO� UHTXLUHPHQWV� ZHUH� FODVVLILHG� LQWR�� XVHU� LQWHUIDFH��

LQWHURSHUDELOLW\�� SHUIRUPDQFH�� RSHUDWLRQDO�� VHFXULW\� DQG� OHJDO�

UHTXLUHPHQWV�� 6XEVHTXHQWO\�� WKH� UHTXLUHPHQWV� ZHUH� DQDO\VHG� IRU�

UHFXUUHQW�SDWWHUQV��DJJUHJDWHG�DQG�IXUWKHU�FODULILHG��7KH� ILQDO� OLVW�

RI� LGHQWLILHG� UHTXLUHPHQWV� LQFOXGHG� D� OLVW� RI� ����� )XUWKHU� GHWDLOV�

GLVFXVVLQJ� WKH� PHWKRGV� DQG� WKH� FRPSOHWH� OLVW� RI� HOLFLWHG�

UHTXLUHPHQWV� LV� DYDLODEOH� HOVHZKHUH� >��@�� 7KH� UHTXLUHPHQWV� WKDW�

GHSHQG�RQ�H[LVWHQFH�RI�FHUWDLQ�GDWD�HOHPHQWV�ZHUH�WKHQ�VKRUWOLVWHG�

DV�VKRZQ�LQ�7DEOH�����

Table 1: A sample list of requirement functions identified 

from stakeholder interviews. (*FR: Functional Requirement, EI: 

Interface Requirements, UI: User Requirements, RA: Reliability and 

Availability Requirement) 

Req. Description Req. Type* 

5��� 8QLTXH�85,�ZLWK�PHWDGDWD�IRU�UHIHUHQFLQJ�FLWLQJ�� )5�8,�

5��� 'LVWLQJXLVK�LQVWLWXWLRQDO�FRUSRUDWH�EORJV�IURP�SHUVRQDO�EORJV� )5�

5��� 'LVSOD\�EORJ�FRPPHQWV�IURP�VHYHUDO�VRXUFHV� )5�

5��� 'LVSOD\�DQG�H[SRUW��OLQNV�EHWZHHQ�DFURVV�EORJ�FRQWHQW� (,�8,�

5��� 3URPLQHQW�SUHVHQWDWLRQ�RI�FLWDWLRQV� )5�8,�

5��� +LVWRULFDO�&KURQRORJLFDO�YLHZ�RQ�D�EORJ� 8,�

�
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,GHQWLI\LQJ� GDWD� HOHPHQWV� WKDW� DUH� QHFHVVDU\� IRU� WKH�

LPSOHPHQWDWLRQ� RI� WKH� UHTXLUHPHQWV� OHDGV� WR� SURSHUWLHV� RI� WKH�

SUHVHUYDWLRQ�REMHFW�WKDW�FDQ�EH�DWWULEXWHG�DV�LPSRUWDQW��+HQFH��WKH�

UHTXLUHPHQW� DQDO\VLV�� LQ� WKLV� FDVH�� SURFHHGHG� LQ� LGHQWLI\LQJ� GDWD�

HOHPHQWV� DQG� FRQFHSWXDO� HQWLWLHV� WKH\� DUH� DVVRFLDWHG� ZLWK�� 7KH�

LGHQWLILHG�GDWD�HOHPHQWV�DUH�SUHVHQWHG� LQ�7DEOH����7KH�SURSHUWLHV�

HOLFLWHG� IURP� WKH� 6WDNHKROGHU�$QDO\VLV�ZHUH� WKHQ� FURVV�PDWFKHG�

ZLWK� WKRVH� UHVXOWLQJ� IURP� 2EMHFW� $QDO\VLV� VWUHDP� DQG� IXUWKHU�

UHILQHG�LQWR�D�FRQVROLGDWHG�OLVW�RI�SURSHUWLHV���

Table 2: Properties elicited from stakeholder requirements. 

Req. Objects Identified Properties 

5����5���(QWU\� 'LJLWDO�2EMHFW�,GHQWLILHU�'2,��8QLTXH�,GHQWLILHU�8,��

5��� %ORJ� %ORJ�W\SH�

5��� &RPPHQW� &RPPHQW�W\SH��VRXUFH�85,��VHUYLFH�QDPH��

5��� &RQWHQW� 85,��85,�W\SH��H�J��H[WHUQDO�LQWHUQDO��

5���
%ORJ��(QWU\��

&RPPHQW�

&UHDWLRQ�&DSWXUH�8SGDWH� GDWHV� DQG� WLPH�� WLPH� ]RQH�

GDWH�WLPH�IRUPDW��

�

4.3 Cross-Matching and Refining Properties.  
7KH�QH[W�VWHS�WRZDUGV�FRQVROLGDWLQJ�WKH�OLVW�RI�SURSHUWLHV�LQFOXGHV�

WKH� SURFHVV� RI� FURVV�PDWFKLQJ�� LQWHJUDWLRQ� DQG� UHILQHPHQW�� 7KH�

SURSHUWLHV�� LGHQWLILHG� IURP� WKH� WZR� VWUHDPV� RI� 2EMHFW� DQG�

6WDNHKROGHU� DQDO\VLV� DUH� EHLQJ� FRPSDUHG� DQG� LQWHJUDWHG� LQWR� D�

VLQJOH�VHW�RI�SURSHUWLHV��,W�UHTXLUHV�FURVV�PDWFKLQJ�DQG�LQWHJUDWLRQ�

RI� SURSHUWLHV� WKDW� ZHUH� PLVVLQJ� IURP� HLWKHU� RI� WKH� OLVW� DQG�

HOLPLQDWLQJ�VDPH�SURSHUWLHV�WKDW�ZHUH�OLVWHG�ZLWK�GLIIHUHQW�QDPHV��

:H� EULQJ� DQ� H[DPSOH� RI� FURVV�PDWFKLQJ� E\� UHIHUULQJ� WR� WKH�

SURSHUW\�RI�'2,�8,��IRU�DQ�HQWU\��ZKLFK�KDV�EHHQ�LGHQWLILHG�IURP�

6WDNHKROGHU� $QDO\VLV�� EXW� GLG� QRW� VXUIDFH� LQ� 2EMHFW� $QDO\VLV��

8QOLNH�85,V�WKDW�DOVR�FRQVWLWXWH�D�XQLTXH�LGHQWLILHU��DQ�DOWHUQDWLYH�

DSSURDFK� VLPLODU� WR� '2,� ZDV� LGHQWLILHG� DV� QHFHVVDU\� IURP� WKH�

6WDNHKROGHU� $QDO\VLV�� � 2IIHULQJ� D� FRQVLVWHQW� DSSURDFK� WR�

UHIHUHQFLQJ� WKDW� LV� GHWDFKHG� IURP� WKH� RULJLQDO� UHVRXUFH�

GLIIHUHQWLDWHV� EHWZHHQ� WKHVH� LGHQWLILHUV�� +HQFH�� '2,�8,�

FRQVWLWXWHV� D� SURSHUW\� WKDW� LV� QHFHVVDU\� IRU� GHYHORSLQJ� D� V\VWHP�

WKDW�PHHWV� VWDNHKROGHU� UHTXLUHPHQWV��$V� D� UHVXOW�� WKH�SURSHUW\� LV�

DGGHG� WR� WKH� LQWHJUDWHG� OLVW�� 7KLV� H[DPSOH� GHPRQVWUDWHV� WKDW�

6WDNHKROGHU�$QDO\VLV�DOORZHG�FRPSOHPHQWLQJ�WKH�2EMHFW�$QDO\VLV�

VWUHDP��ZKLFK�UHPDLQHG�FRQILQHG�WR�LQWULQVLF�DWWULEXWHV�RI�DQ�HQWU\�

VXFK�DV�85,���

�

Fig. 2: An example of cross-matching and integration of 

properties, which were identified from the two parallel 

streams of Object and Stakeholder Analysis. 

�

7KH� UHTXLUHPHQW� IRU�SURYLGLQJ�D�KLVWRULFDO�FKURQRORJLFDO�YLHZ�RI�

WKH� HQWULHV�� GHPRQVWUDWHV� DQRWKHU� H[DPSOH� ZKHUH� LQ� DGGLWLRQ� WR�

KDYLQJ�WKH�GDWH�DQG�WLPH�RI�SXEOLFDWLRQ�HGLWLQJ��LQIRUPDWLRQ�DERXW�

WKH�WLPH�]RQH�DQG�GDWH�RI�FDSWXUH�LV�VKRZQ�WR�EH�LPSRUWDQW��7KLV�

FDQ� EH� HOLFLWHG� IURP� WKH� UHTXLUHPHQW� 5��� DV� VKRZQ� LQ� 7DEOH� ���

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

��KWWS���ZZZ�GRL�RUJ��

:KLOH�GDWHV�KDYH�DOUHDG\�EHHQ�LGHQWLILHG�IURP�WKH�REMHFW�DQDO\VLV��

WKHLU� DOLJQPHQW�ZLWKLQ� WKH� UHSRVLWRU\� WKDW� WDNHV� LQWR� DFFRXQW� WKH�

WLPH� ]RQH� GLIIHUHQFHV� KDV� EHHQ� LGHQWLILHG� DV� LPSRUWDQW� IURP� WKH�

VWDNHKROGHU� DQDO\VLV�� 7KH� H[DPSOHV� RI� FURVV�PDWFKLQJ� DQG�

LQWHJUDWLRQ�DUH�LOOXVWUDWHG�LQ�)LJ�����

 

4.3.1 Review and Finalisation of Properties  
7KH� ILQDO� VWDJH� RI� WKH� IUDPHZRUN� VXJJHVWV� WR� UHYLHZ� WKH�

LQIRUPDWLRQ�FROOHFWHG�DW�WKH�SUHYLRXV�VWDJHV�DQG�WR�GHFLGH�ZKHWKHU�

DGGLWLRQDO�DQDO\VLV�LV�QHFHVVDU\��7KH�SURFHVV�RI�WKH�UHYLHZ�FDQ�EH�

FRQVLGHUDEO\� LPSURYHG� LI� DFFHSWDEOH� YDOXH� ERXQGDULHV� DUH�

DVVLJQHG�WR�WKH�LGHQWLILHG�SURSHUWLHV��)RU�LQVWDQFH��LQ�OLQH�ZLWK�WKH�

SUHYLRXV� H[DPSOH�� DFFHSWDEOH� YDOXHV� DQG� UHFRJQL]HG� VWDQGDUGV�

FDQ� EH� FRQVLGHUHG� IRU� FDSWXULQJ� WKH� 7LPH� =RQH� DQG� 'DWH��

5HIOHFWLQJ� RQ� DFFHSWDEOH� ERXQGDULHV� FDQ� DWWHVW� WR� WKH� QHHG� IRU�

EUHDNLQJ� GRZQ� FRPSRXQG�SURSHUWLHV� RU� UHYLHZLQJ� WKH�SURSHUWLHV�

EHIRUH�WKHLU�ILQDOLVDWLRQ��7KH�OHVV�DEVWUDFW�WKH�LGHQWLILHG�SURSHUWLHV�

DUH��WKH�HDVLHU�LW�ZRXOG�EH�WR�SURJUHVV�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�

SUHVHUYDWLRQ�LQLWLDWLYH��5HWXUQLQJ�WR�WKH�6WDNHKROGHU�$QDO\VLV�DQG�

VKRUWOLVWHG� UHTXLUHPHQWV� FDQ� UHDIILUP� WKH� LGHQWLILHG� SURSHUWLHV� RU�

OHDG�WR�IXUWKHU�H[WHQVLRQ��

5. DISCUSSION 
7KH� XVH� FDVH� �6HFWLRQ� ��� UHSUHVHQWV� DQ� H[DPSOH� RI� DSSO\LQJ� D�

PHWKRGRORJLFDO� IUDPHZRUN� DQG� LQIRUPLQJ� D� EORJ� SUHVHUYDWLRQ�

LQLWLDWLYH�� ,W� HQDEOHV� XV� WR� DGYDQFH� WKH� GLVFXVVLRQ� RQ� LGHQWLI\LQJ�

VLJQLILFDQW�SURSHUWLHV�RI�FRPSOH[�REMHFWV�VXFK�DV�EORJV��5HIOHFWLQJ�

RQ�RXU�H[SHULHQFH�RI�WKH�SURFHVV�RI�LGHQWLI\LQJ�DQG�FRQVROLGDWLQJ�

WKH�REMHFW�SURSHUWLHV�ZH�UHSRUW� WKH�EHQHILWV�DQG�GLVDGYDQWDJHV�RI�

HPSOR\LQJ� WKLV� IUDPHZRUN� DQG� VXJJHVW� GLUHFWLRQV� IRU� IXUWKHU�

UHVHDUFK��

7KH� LQWHJUDWLRQ� RI� WKH� RQWRORJLFDO� SHUVSHFWLYH� LQWR� WKH� 2EMHFW�

$QDO\VLV�VWUHDP�RI�WKH�IUDPHZRUN�KDV�LQGHHG�HQDEOHG�D�WKRURXJK�

DQDO\VLV�RI�WKH�FRPSRXQG�REMHFW�XQGHU�VWXG\��7KH�UHVXOWV�RI�REMHFW�

DQDO\VLV�SURGXFHG�D�ILQH�JUDLQHG�UHSUHVHQWDWLRQ�RI� WKH�FRPSRXQG�

EORJ� REMHFW�� ,QWHJUDWLRQ� RI� WKH� RQWRORJLFDO� SHUVSHFWLYH� LQWR� WKH�

,Q63(&7� IUDPHZRUN� SURYLGHG� WKH� ODFNLQJ� PHWKRGRORJLFDO�

JXLGDQFH� IRU� ZRUNLQJ� ZLWK� FRPSOH[� REMHFWV�� )XUWKHUPRUH�� WKH�

PRGLILFDWLRQ� RI� WKH� IUDPHZRUN� WKDW� HQDEOHG� FURVV�PDWFKLQJ�

2EMHFW� DQG� 6WDNHKROGHU� $QDO\VLV� VWUHDPV� DW� D� ORZHU� OHYHO� RI�

SURSHUWLHV� KDV� DOVR� EHHQ� GHPRQVWUDWHG� EHQHILFLDO�� ,W� FODULILHG� WKH�

SURFHVV�RI�FRPSDULVRQ�GXH�WR�WKH�XVH�RI�VSHFLILF�SURSHUWLHV�UDWKHU�

WKDQ�PRUH�DEVWUDFW��KLJKHU�OHYHO��IXQFWLRQV��

+RZHYHU�� WKH� PRGLILHG� DSSURDFK� VWLOO� ODFNV� XQDPELJXRXV�

PHWKRGRORJLFDO�JXLGDQFH�IRU�GHILQLQJ�VLJQLILFDQFH�DVVRFLDWHG�ZLWK�

HDFK� RI� WKH� LGHQWLILHG� SURSHUW\�� 6XSSRUWLQJ� WKH� LGHQWLILFDWLRQ� RI�

SURSHUWLHV�WKDW�DUH�QRW�VLJQLILFDQW�ZLOO�DOVR�EH�D�XVHIXO�DGGLWLRQ�WR�

WKH� IUDPHZRUN��3RWHQWLDO�GLUHFWLRQV� IRU� IXWXUH�ZRUN�PD\� LQYROYH�

GHYHORSLQJ�WRROV�IRU�JXLGLQJ�VWDNHKROGHU�DQDO\VLV�DQG�GHILQLQJ�WKH�

OHYHOV� RI� VLJQLILFDQFH� DVVRFLDWHG� ZLWK� SURSHUWLHV�� ([SORULQJ� WKH�

SRVVLELOLWLHV�RI�GLVFXVVLQJ�WKH�FRQFHSW�RI�VLJQLILFDQFH�DV�D�UHODWLYH�

VSHFWUXP�VKRXOG�DOVR�EH�IROORZHG�DV�SDUW�RI�WKH�IXWXUH�UHVHDUFK��

6. CONCLUSIONS  
7KLV� SDSHU� DGYDQFHV� WKH� GLVFXVVLRQ� RQ� WKH� WRSLF� RI� VLJQLILFDQW�

SURSHUWLHV�WKDW�HQJDJHV�WKH�SUHVHUYDWLRQ�FRPPXQLW\��,W�SRVLWLRQHG�

WKH� FRQGXFWHG� LQTXLU\� ZLWKLQ� WKH� FRQWH[W� RI� EORJ� SUHVHUYDWLRQ��

+LJKOLJKWLQJ� WKH� OLPLWDWLRQV� RI� FXUUHQW� DSSURDFKHV� LQ� SUHVHUYLQJ�

EORJV�� WKLV� SDSHU� GHILQHG� WKH� UDWLRQDOH� IRU� XQGHUVWDQGLQJ� DQG�

GHILQLQJ�EORJV�DV�REMHFWV�RI�SUHVHUYDWLRQ���
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%XLOGLQJ� RQ� WKH� ERG\� RI� ZRUN� WKDW� SURYLGHV� PHWKRGRORJLFDO�

IRXQGDWLRQV� IRU� LGHQWLI\LQJ� VLJQLILFDQW� SURSHUWLHV�� WKLV� SDSHU�

DGDSWHG� WKH� UHFHQWO\� GHYHORSHG� ,Q63(&7� IUDPHZRUN� >��@� IRU�

HQDEOLQJ� LWV�XVH�ZLWK�FRPSOH[�REMHFWV�� ,W�SURSRVHG� WR�HPSOR\�DQ�

RQWRORJLFDO� SHUVSHFWLYH�RQ� DQDO\VLQJ� FRPSRXQG�REMHFWV� HQDEOLQJ�

V\VWHPDWLF�DQDO\VLV�DQG�GH�FRPSRVLWLRQ�RI�EORJV�LQWR�FRPSRQHQWV�

DQG�XQGHUVWDQGLQJ�WKH�UHODWLRQV�EHWZHHQ�WKHP��7KLV�DSSURDFK�ZDV�

GHPRQVWUDWHG� WR� EH� EHQHILFLDO�� OHDGLQJ� WRZDUGV� LGHQWLILFDWLRQ� RI�

FRPSRXQG� HQWLWLHV� DQG� SURSHUWLHV� RI� EORJV�� 7KH� PRGLILFDWLRQV�

SURYLGHG� IXUWKHU� FODULILFDWLRQ� LQWR� WKH� VWUHDPV� RI� 2EMHFW� DQG�

6WDNHKROGHU�$QDO\VLV��,QVWHDG�RI�FURVV�PDWFKLQJ�WKH�IXQFWLRQV��WKH�

IUDPHZRUN�SURSRVHV�WR�FRQVROLGDWH�WKH�UHVXOWV�DW�D�ORZHU�DQG�PRUH�

WDQJLEOH�OHYHO�RI�SURSHUWLHV��:KLOH�WKH�XVH�FDVH�GHPRQVWUDWHG�WKH�

DSSOLFDELOLW\� RI� WKH� PRGLILHG� IUDPHZRUN� RQ� WKH� FRPSOH[� EORJ�

REMHFWV�� LW� DOVR� KLJKOLJKWHG� D� QXPEHU� RI� OLPLWDWLRQV�� 0RUH�

VSHFLILFDOO\�� IXUWKHU� FODULILFDWLRQ� LV� QHFHVVDU\� IRU� LGHQWLI\LQJ�

SURSHUWLHV� WKDW� VKRXOG� QRW� EH� FRQVLGHUHG� IRU� SUHVHUYDWLRQ�� 7KH�

GHYHORSPHQW�RI�PHWKRGRORJLFDO� WRROV�IRU�GHILQLQJ�DQG�PHDVXULQJ�

VLJQLILFDQFH�LV�SDUWLFXODUO\�LPSRUWDQW��)XWXUH�ZRUN�FDQ�DOVR�H[WHQG�

WKH� GLVFXVVLRQ� RQ� DXWRPDWLQJ� WKH� SURFHVV� RI� LGHQWLI\LQJ� WKHVH�

SURSHUWLHV�� 7KH� UHXVH� DQG� LQWHJUDWLRQ� RI� H[LVWLQJ� RQWRORJLHV� LV�

DQRWKHU�GLUHFWLRQ�WKDW�UHTXLUHV�IXUWKHU�H[DPLQDWLRQ��1HYHUWKHOHVV��

WKH� UHVXOWV� HPHUJLQJ� IURP� WKH� VWXG\� VXPPDULVHG� LQ� WKLV� SDSHU�

VXSSRUW�WKH�DUJXPHQW�WKDW�WKH�SURSRVHG�PRGLILFDWLRQV�HQKDQFH�WKH�

EDVH� IUDPHZRUN� E\� HQDEOLQJ� LWV� XVH� ZLWK� FRPSOH[� REMHFWV�� DQG�

SURYLGH� LQVLJKW� IRU� DGYDQFLQJ� WKH� GLVFXVVLRQ� RQ� GHYHORSLQJ�

VROXWLRQV� IRU� LGHQWLI\LQJ� VLJQLILFDQW� SURSHUWLHV� RI� SUHVHUYDWLRQ�

REMHFWV����

 

Acknowledgments: 7KLV� ZRUN� ZDV� FRQGXFWHG� DV� SDUW� RI� WKH�

%ORJ)RUHYHU� SURMHFW� FR�IXQGHG� E\� WKH� (XURSHDQ� &RPPLVVLRQ�

)UDPHZRUN�3URJUDPPH����)3����JUDQW�DJUHHPHQW�1R���������

7. REFERENCES 
�

>�@�*DUGHQ��0��'HILQLQJ�EORJ��$�IRRO¶V�HUUDQG�RU�D�QHFHVVDU\�

XQGHUWDNLQJ��-RXUQDOLVP����6HSWHPEHU�������������������

>�@�&KHQ��;��%ORJ�$UFKLYLQJ�,VVXHV��$�/RRN�DW�%ORJV�RQ�0DMRU�

(YHQWV�DQG�3RSXODU�%ORJV��,QWHUQHW�5HIHUHQFH�6HUYLFHV�4XDUWHUO\��

��������������������

>�@�2
6XOOLYDQ��&��'LDULHV��RQ�OLQH�GLDULHV��DQG�WKH�IXWXUH�ORVV�WR�

DUFKLYHV��RU��EORJV�DQG�WKH�EORJJLQJ�EORJJHUV�ZKR�EORJ�WKHP��

$PHULFDQ�$UFKLYLVW����������������������

>�@�6KHEOH��/���&KRHPSUD\RQJ��6��DQG�+DQN��&��6XUYH\LQJ�

EORJJHUV¶�SHUVSHFWLYHV�RQ�GLJLWDO�SUHVHUYDWLRQ��0HWKRGRORJLFDO�

LVVXHV��&LW\��������

>�@�+DQN��&��%ORJJHU�SHUVSHFWLYHV�RQ�GLJLWDO�SUHVHUYDWLRQ��

$WWULEXWHV��EHKDYLRUV��DQG�SUHIHUHQFHV��&LW\��������

>�@�1DUGL��%��$���6FKLDQR��'��-���*XPEUHFKW��0��DQG�6ZDUW]��/��

:K\�ZH�EORJ��&RPPXQLFDWLRQV�RI�WKH�$&0�����������������������

>�@�3OXHPSDYDUQ��3��DQG�3DQWHOL��1��%XLOGLQJ�VRFLDO�LGHQWLW\�

WKURXJK�EORJJLQJ��3DOJUDYH�0DFPLOODQ��&LW\��������

>�@�/RPERUJ��6��1DYLJDWLQJ�WKH�EORJRVSKHUH��7RZDUGV�D�JHQUH�

EDVHG�W\SRORJ\�RI�ZHEORJV��)LUVW�0RQGD\���������������

>�@�+HGVWURP��0��DQG�/HH��&��$��6LJQLILFDQW�SURSHUWLHV�RI�GLJLWDO�

REMHFWV��GHILQLWLRQV��DSSOLFDWLRQV��LPSOLFDWLRQV��/X[HPERXUJ��

2IILFH�IRU�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLWLHV��

&LW\��������

>��@�'HNHQ��-��0��3UHVHUYLQJ�'LJLWDO�/LEUDULHV��6FLHQFH�	�

7HFKQRORJ\�/LEUDULHV��������������������������������������

>��@�.QLJKW��*��DQG�3HQQRFN��0��'DWD�ZLWKRXW�PHDQLQJ��

(VWDEOLVKLQJ�WKH�VLJQLILFDQW�SURSHUWLHV�RI�GLJLWDO�UHVHDUFK��

,QWHUQDWLRQDO�-RXUQDO�RI�'LJLWDO�&XUDWLRQ�����������������������

>��@�7\DQ�/RZ��-��$�OLWHUDWXUH�UHYLHZ��:KDW�H[DFWO\�VKRXOG�ZH�

SUHVHUYH"�+RZ�VFKRODUV�DGGUHVV�WKLV�TXHVWLRQ�DQG�ZKHUH�LV�WKH�

JDS��8QLYHUVLW\�RI�3LWWVEXUJK��3HQQV\OYDQLD��86$���&LW\��������

>��@�%HFNHU��&���.XORYLWV��+���5DXEHU��$��DQG�+RIPDQ��+��3ODWR��

D�VHUYLFH�RULHQWHG�GHFLVLRQ�VXSSRUW�V\VWHP�IRU�SUHVHUYDWLRQ�

SODQQLQJ��$&0��&LW\��������

>��@�.QLJKW��*��,Q63(&7�IUDPHZRUN�UHSRUW���������

>��@�+RFN[�<X��+��DQG�.QLJKW��*��:KDW�WR�SUHVHUYH"��VLJQLILFDQW�

SURSHUWLHV�RI�GLJLWDO�REMHFWV��,QWHUQDWLRQDO�-RXUQDO�RI�'LJLWDO�

&XUDWLRQ�����������������������

>��@�1$5$��6LJQLILFDQW�3URSHUWLHV��1$5$���������

>��@�)DUTXKDU��$��DQG�+RFN[�<X��+��3ODQHWV��,QWHJUDWHG�VHUYLFHV�

IRU�GLJLWDO�SUHVHUYDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�'LJLWDO�&XUDWLRQ��

��������������������

>��@�*HUR��-��6��'HVLJQ�SURWRW\SHV��D�NQRZOHGJH�UHSUHVHQWDWLRQ�

VFKHPD�IRU�GHVLJQ��$,�PDJD]LQH�������������������

>��@�6DFFKL��6��DQG�0F'RQRXJK��-��3��6LJQLILFDQW�SURSHUWLHV�RI�

FRPSOH[�GLJLWDO�DUWLIDFWV��RSHQ�LVVXHV�IURP�D�YLGHR�JDPH�FDVH�

VWXG\��$&0��&LW\��������

>��@�'RHUU��0��DQG�7]LW]LNDV��<��,QIRUPDWLRQ�&DUULHUV�DQG�

,GHQWLILFDWLRQ�RI�,QIRUPDWLRQ�2EMHFWV��$Q�2QWRORJLFDO�$SSURDFK��

$U[LY�SUHSULQW�DU;LY�����������������

>��@�'DSSHUW��$��DQG�)DUTXKDU��$��6LJQLILFDQFH�LV�LQ�WKH�H\H�RI�WKH�

VWDNHKROGHU��5HVHDUFK�DQG�$GYDQFHG�7HFKQRORJ\�IRU�'LJLWDO�

/LEUDULHV����������������

>��@�.DOE��+���.DVLRXPLV��1���*DUFtD�/ORSLV��-���3RVWDFL��6��DQG�

$UDQJR�'RFLR��6��%ORJ)RUHYHU��'����8VHU�5HTXLUHPHQWV�DQG�

3ODWIRUP�6SHFLILFDWLRQV�5HSRUW��7HFKQLVFKH�8QLYHUVLWlW�%HUOLQ��

�������

>��@�6WHSDQ\DQ��.���-R\��0���&ULVWHD��$���.LP��<���3LQVHQW��(��DQG�

.RSLGDNL��6��'����5HSRUW��%ORJ)RUHYHU�'DWD�0RGHO���������

>��@�7KLERGHDX��.��2YHUYLHZ�RI�WHFKQRORJLFDO�DSSURDFKHV�WR�

GLJLWDO�SUHVHUYDWLRQ�DQG�FKDOOHQJHV�LQ�FRPLQJ�\HDUV��&RXQFLO�RQ�

/LEUDU\�DQG�,QIRUPDWLRQ�5HVRXUFHV��&LW\��������

>��@�'LOORQ��7���&KDQJ��(���+DG]LF��0��DQG�:RQJWKRQJWKDP��3��

'LIIHUHQWLDWLQJ�FRQFHSWXDO�PRGHOOLQJ�IURP�GDWD�PRGHOOLQJ��

NQRZOHGJH�PRGHOOLQJ�DQG�RQWRORJ\�PRGHOOLQJ�DQG�D�QRWDWLRQ�IRU�

RQWRORJ\�PRGHOOLQJ��$XVWUDOLDQ�&RPSXWHU�6RFLHW\��,QF���&LW\��

������

>��@�%DQRV��9���6WHSDQ\DQ��.���-R\��0���&ULVWHD��$��,��DQG�

0DQRORSRXORV��<��7HFKQRORJLFDO�IRXQGDWLRQV�RI�WKH�FXUUHQW�

%ORJRVSKHUH��&LW\��������

>��@�<HR��*��µ1RWKLQJ�LV�WKH�VDPH�DV�VRPHWKLQJ�HOVH¶��VLJQLILFDQW�

SURSHUWLHV�DQG�QRWLRQV�RI�LGHQWLW\�DQG�RULJLQDOLW\��$UFKLYDO�

6FLHQFH�����������������������

>��@�+XOO��(���-DFNVRQ��.��DQG�'LFN��-��5HTXLUHPHQWV�HQJLQHHULQJ��

6SULQJHU�9HUODJ�1HZ�<RUN�,QF��������

�

�

�

 

Page 225


