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• Metadata: data about data
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Embedding:  the metadata is physically contained in the resource.  
Mainly relevant for digital resources, e.g., as a file header.
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Aboutness: the metadata is a separate resource, and ‘points’ to 
the resource it is about.
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• Discovering resources, both by software agents and by 
humans (searching, browsing).
• Compare web with a structured database: 

• database records can be searched according to the field
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• Library catalogue cards adopt informal conventions for 
expressing metadata.

• What about formal conventions for recording computer-
based metadata? 

• Especially metadata about digital objects ...

• Example: Dublin Core Metadata Initiative
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• Initiated by librarians
• Well established and widely used metadata standard 
•15 elements for describing resources 
• a small language for making a particular class of 
statements about resources 
• The resource is the implicit subject of the statements
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)RUPDO�0HWDGDWD�6FKHPHV

/LEUDU\�FDWDORJXH�FDUGV�DGRSW LQIRUPDO FRQYHQWLRQV�IRU�H[SUHVVLQJ

PHWDGDWD�

:KDW�DERXW IRUPDO FRQYHQWLRQV�IRU�UHFRUGLQJ�FRPSXWHU�EDVHG�PHWDGDWD"

(VSHFLDOO\�PHWDGDWD�DERXW�GLJLWDO�REMHFWV�«

([DPSOH� 'XEOLQ�&RUH�0HWDGDWD�,QLWLDWLYH

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

'XEOLQ�&RUH��'&�

,QLWLDWHG�E\�OLEUDULDQV

:HOO�HVWDEOLVKHG�DQG�ZLGHO\�XVHG�PHWDGDWD�VWDQGDUG

�� HOHPHQWV IRU�GHVFULELQJ�UHVRXUFHV

D�VPDOO�ODQJXDJH�IRU�PDNLQJ�D�SDUWLFXODU�FODVV�RI�VWDWHPHQWV�DERXW

UHVRXUFHV

7KH�UHVRXUFH�LV�WKH LPSOLFLW�VXEMHFW�RI�WKH�VWDWHPHQWV

�
([DPSOH�RI�'& 6WDWHPHQWV
��

�
� ��

�

�

7LWOH  µ$ 5HG� 5HG 5RVHµ
&UHDWRU  µ5REHUW %XUQVµ
'DWH  ����
7\SH  SRHP

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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6LPSOH�'& (OHPHQWV

�
'&0(6
��

�
� ��

�

�

&RQWHQW ,QWHOOHFWXDO�3URSHUW\ ,QVWDQWLDWLRQ

&RYHUDJH &UHDWRU 'DWH

'HVFULSWLRQ &RQWULEXWRU )RUPDW

7\SH 3XEOLVKHU ,GHQWLILHU

5HODWLRQ 5LJKWV /DQJXDJH

7LWOH

6XEMHFW

6RXUFH

'&0(6  �'XEOLQ�&RUH�0HWDGDWD�(OHPHQW�6HW

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

+RZ�(OHPHQWV�DUH�'HILQHG

�
&UHDWRU
��

�
� ��

�

�

$Q�HQWLW\�SULPDULO\�UHVSRQVLEOH�IRU�PDNLQJ�WKH�FRQWHQW�RI�WKH�UHVRXUFH�

([DPSOHV�RI &UHDWRU LQFOXGH�D�SHUVRQ� DQ�RUJDQL]DWLRQ� RU�D�VHUYLFH� 7\SLFDOO\�

WKH�QDPH�RI�D &UHDWRU VKRXOG�EH�XVHG�WR�LQGLFDWH�WKH�HQWLW\�

�
)RUPDW
��

�
� ��

�

�

7KH�SK\VLFDO�RU�GLJLWDO�PDQLIHVWDWLRQ�RI�WKH�UHVRXUFH�

7\SLFDOO\� )RUPDW PD\�LQFOXGH�WKH�PHGLD�W\SH�RU�GLPHQVLRQV�RI�WKH�UHVRXUFH�

)RUPDW PD\�EH�XVHG�WR�LGHQWLI\�WKH�VRIWZDUH� KDUGZDUH� RU�RWKHU�HTXLSPHQW

QHHGHG�WR�GLVSOD\�RU�RSHUDWH�WKH�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�HOHPHQWV

(OHPHQWV�DUH QRW IXQFWLRQV� WKH\�FDQ�EH�UHSHDWHG�

�
5HSHDWHG�(OHPHQWV
��

�
� ��

�
�

7LWOH  µ,Q WKH +HDUW RI WKH 0RRQµ
&UHDWRU  µ$OL )DUNH 7RXUpµ
&UHDWRU  µ7RXPDQL 'LDEDWpµ

7KHUH�LV�QR PDQGDWRU\ FRQVWUDLQW�RQ�HOHPHQW�YDOXHV� EXW�UHFRPPHQGHG

EHVW�SUDFWLFH�LV�WR�XVH�D�¶FRQWUROOHG�YRFDEXODU\·�

6RPH�'& 4XDOLILHUV��QH[W�VOLGH��SURYLGH�WKH�ODWWHU�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

6LPSOH�DQG�4XDOLILHG�'XEOLQ�&RUH

6LPSOH�'&� ���HOHPHQWV�OLVWHG�DERYH

4XDOLILHG�'&� $GGLWLRQDO���HOHPHQWV� $XGLHQFH� 3URYHQDQFH�DQG

5LJKWV+ROGHU

4XDOLILHUV�³�WKHVH H[WHQG RU UHILQH WKH�RULJLQDO���

HOHPHQWV

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

DCMES = Dublin Core Metadata Element Set
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6LPSOH�'& (OHPHQWV

�
'&0(6
��

�
� ��

�

�

&RQWHQW ,QWHOOHFWXDO�3URSHUW\ ,QVWDQWLDWLRQ

&RYHUDJH &UHDWRU 'DWH

'HVFULSWLRQ &RQWULEXWRU )RUPDW

7\SH 3XEOLVKHU ,GHQWLILHU

5HODWLRQ 5LJKWV /DQJXDJH

7LWOH

6XEMHFW

6RXUFH

'&0(6  �'XEOLQ�&RUH�0HWDGDWD�(OHPHQW�6HW

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

+RZ�(OHPHQWV�DUH�'HILQHG

�
&UHDWRU
��

�
� ��

�

�

$Q�HQWLW\�SULPDULO\�UHVSRQVLEOH�IRU�PDNLQJ�WKH�FRQWHQW�RI�WKH�UHVRXUFH�

([DPSOHV�RI &UHDWRU LQFOXGH�D�SHUVRQ� DQ�RUJDQL]DWLRQ� RU�D�VHUYLFH� 7\SLFDOO\�

WKH�QDPH�RI�D &UHDWRU VKRXOG�EH�XVHG�WR�LQGLFDWH�WKH�HQWLW\�

�
)RUPDW
��

�
� ��

�

�

7KH�SK\VLFDO�RU�GLJLWDO�PDQLIHVWDWLRQ�RI�WKH�UHVRXUFH�

7\SLFDOO\� )RUPDW PD\�LQFOXGH�WKH�PHGLD�W\SH�RU�GLPHQVLRQV�RI�WKH�UHVRXUFH�

)RUPDW PD\�EH�XVHG�WR�LGHQWLI\�WKH�VRIWZDUH� KDUGZDUH� RU�RWKHU�HTXLSPHQW

QHHGHG�WR�GLVSOD\�RU�RSHUDWH�WKH�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�HOHPHQWV

(OHPHQWV�DUH QRW IXQFWLRQV� WKH\�FDQ�EH�UHSHDWHG�

�
5HSHDWHG�(OHPHQWV
��

�
� ��

�

�

7LWOH  µ,Q WKH +HDUW RI WKH 0RRQµ
&UHDWRU  µ$OL )DUNH 7RXUpµ
&UHDWRU  µ7RXPDQL 'LDEDWpµ

7KHUH�LV�QR PDQGDWRU\ FRQVWUDLQW�RQ�HOHPHQW�YDOXHV� EXW�UHFRPPHQGHG

EHVW�SUDFWLFH�LV�WR�XVH�D�¶FRQWUROOHG�YRFDEXODU\·�

6RPH�'& 4XDOLILHUV��QH[W�VOLGH��SURYLGH�WKH�ODWWHU�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

6LPSOH�DQG�4XDOLILHG�'XEOLQ�&RUH

6LPSOH�'&� ���HOHPHQWV�OLVWHG�DERYH

4XDOLILHG�'&� $GGLWLRQDO���HOHPHQWV� $XGLHQFH� 3URYHQDQFH�DQG

5LJKWV+ROGHU

4XDOLILHUV�³�WKHVH H[WHQG RU UHILQH WKH�RULJLQDO���

HOHPHQWV

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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6LPSOH�'& (OHPHQWV

�
'&0(6
��

�
� ��

�

�

&RQWHQW ,QWHOOHFWXDO�3URSHUW\ ,QVWDQWLDWLRQ

&RYHUDJH &UHDWRU 'DWH

'HVFULSWLRQ &RQWULEXWRU )RUPDW

7\SH 3XEOLVKHU ,GHQWLILHU

5HODWLRQ 5LJKWV /DQJXDJH

7LWOH

6XEMHFW

6RXUFH

'&0(6  �'XEOLQ�&RUH�0HWDGDWD�(OHPHQW�6HW

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

+RZ�(OHPHQWV�DUH�'HILQHG

�
&UHDWRU
��

�
� ��

�

�

$Q�HQWLW\�SULPDULO\�UHVSRQVLEOH�IRU�PDNLQJ�WKH�FRQWHQW�RI�WKH�UHVRXUFH�

([DPSOHV�RI &UHDWRU LQFOXGH�D�SHUVRQ� DQ�RUJDQL]DWLRQ� RU�D�VHUYLFH� 7\SLFDOO\�

WKH�QDPH�RI�D &UHDWRU VKRXOG�EH�XVHG�WR�LQGLFDWH�WKH�HQWLW\�

�
)RUPDW
��

�
� ��

�

�

7KH�SK\VLFDO�RU�GLJLWDO�PDQLIHVWDWLRQ�RI�WKH�UHVRXUFH�

7\SLFDOO\� )RUPDW PD\�LQFOXGH�WKH�PHGLD�W\SH�RU�GLPHQVLRQV�RI�WKH�UHVRXUFH�

)RUPDW PD\�EH�XVHG�WR�LGHQWLI\�WKH�VRIWZDUH� KDUGZDUH� RU�RWKHU�HTXLSPHQW

QHHGHG�WR�GLVSOD\�RU�RSHUDWH�WKH�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�HOHPHQWV

(OHPHQWV�DUH QRW IXQFWLRQV� WKH\�FDQ�EH�UHSHDWHG�

�
5HSHDWHG�(OHPHQWV
��

�
� ��

�

�

7LWOH  µ,Q WKH +HDUW RI WKH 0RRQµ
&UHDWRU  µ$OL )DUNH 7RXUpµ
&UHDWRU  µ7RXPDQL 'LDEDWpµ

7KHUH�LV�QR PDQGDWRU\ FRQVWUDLQW�RQ�HOHPHQW�YDOXHV� EXW�UHFRPPHQGHG

EHVW�SUDFWLFH�LV�WR�XVH�D�¶FRQWUROOHG�YRFDEXODU\·�

6RPH�'& 4XDOLILHUV��QH[W�VOLGH��SURYLGH�WKH�ODWWHU�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

6LPSOH�DQG�4XDOLILHG�'XEOLQ�&RUH

6LPSOH�'&� ���HOHPHQWV�OLVWHG�DERYH

4XDOLILHG�'&� $GGLWLRQDO���HOHPHQWV� $XGLHQFH� 3URYHQDQFH�DQG

5LJKWV+ROGHU

4XDOLILHUV�³�WKHVH H[WHQG RU UHILQH WKH�RULJLQDO���

HOHPHQWV

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

• Elements are not functions: they can be repeated.

• There is no mandatory constraint on element values; but 
recommended best practice is to use a ‘controlled vocabulary’.

• Some DC Qualifiers (next slide) provide the latter.
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Simple DC:  15 elements listed above

Qualified DC: • Additional 3 elements: Audience, Provenance and 
RightsHolder

• Qualifiers - these extend or refine the original 15 
elements
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4XDOLILHUV� 5HILQHPHQW

�
(OHPHQW�5HILQHPHQW
��
�
� ��

�

�

0DNLQJ�WKH�PHDQLQJ�RI�DQ�HOHPHQW�PRUH VSHFLILF�

�
([DPSOH� 5HILQHPHQWV�RI�'DWH
��

�
� ��

�

�

8VHG�ZKHQ�PRUH�WKDQ�RQH�GDWH�LV�QHHGHG�

GDWH6XEPLWWHG  ����������
GDWH$FFHSWHG  ����������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

4XDOLILHUV� (QFRGLQJ�6FKHPH

�
(QFRGLQJ�6FKHPH
��

�
� ��

�

�

3URYLGHV FRQWUROOHG�YRFDEXODU\ RU IRUPDWWLQJ�VWUXFWXUH WR�DLG�LQWHUSUHWDWLRQ�RI

DQ�HOHPHQW�YDOXH�

�
([DPSOH� &RQWUROOHG�9RFDEXODU\�IRU�/DQJXDJH
��

�
� ��

�

�

9DOXH�RI�/DQJXDJH�HOHPHQW�LV�VHOHFWHG�IURP�OLVW�UHJLVWHUHG�E\�,62 �����

�$OSKD���&RGH�

/DQJXDJH  HQJ

�
([DPSOH� <<<<�00�'' IRUPDW�IRU�GDWHV��:�&'7)�
��
�
� ��

�

�GDWH6XEPLWWHG  ����������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

)LQGLQJ�RXW�PRUH�DERXW�'XEOLQ�&RUH

KWWS���GXEOLQFRUH�RUJ ³�PDLQ�ZHE�VLWH�IRU�'& ,QLWLDWLYH

KWWS���GXEOLQFRUH�RUJ�GRFXPHQWV�XVDJHJXLGH ³�´8VLQJ�'XEOLQ�&RUHµ�

D�JRRG�DQG�UHDGDEOH�LQWURGXFWLRQ

KWWS���ZZZ�XNROQ�DF�XN�FJL�ELQ�GFGRW�SO ³�WRRO�WKDW�JHQHUDWHV

'XEOLQ�&RUH�PHWDGDWD�IRU�DQ\�ZHE�SDJH

�
'& 0HWDGDWD�IRU�0$6:6 +RPHSDJH
��

�
� ��

�

�

�PHWD QDPH µ'&�WLWOHµ FRQWHQW µ0XOWL $JHQW 6HPDQWLF :HE 6\VWHPVµ �!
�PHWD QDPH µ'&�FUHDWRUµ FRQWHQW µ(ZDQ .OHLQµ �!
�PHWD QDPH µ'&�SXEOLVKHUµ FRQWHQW µ6FKRRO RI ,QIRUPDWLFV� ���µ �!
�PHWD QDPH µ'&�GDWHµ VFKHPH µ'&7(506�:�&'7)µ FRQWHQW µ����������µ �!

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

*HQHUDOL]LQJ�WKH�QRWLRQ�RI�5HVRXUFH

,Q�WKH�6HPDQWLF�:HE�YLVLRQ� DQ\WKLQJ�FDQ�EH�D�UHVRXUFH�

7KH�GDWD���PHWDGDWD�GLVWLQFWLRQ�LV�EOXUUHG�

&KDOOHQJH� UHSUHVHQWLQJ�NQRZOHGJH�DERXW�UHVRXUFHV�RQ�D�ZHE�VFDOH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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4XDOLILHUV� 5HILQHPHQW

�
(OHPHQW�5HILQHPHQW
��
�
� ��

�

�

0DNLQJ�WKH�PHDQLQJ�RI�DQ�HOHPHQW�PRUH VSHFLILF�

�
([DPSOH� 5HILQHPHQWV�RI�'DWH
��

�
� ��

�

�

8VHG�ZKHQ�PRUH�WKDQ�RQH�GDWH�LV�QHHGHG�

GDWH6XEPLWWHG  ����������
GDWH$FFHSWHG  ����������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

4XDOLILHUV� (QFRGLQJ�6FKHPH

�
(QFRGLQJ�6FKHPH
��

�
� ��

�

�

3URYLGHV FRQWUROOHG�YRFDEXODU\ RU IRUPDWWLQJ�VWUXFWXUH WR�DLG�LQWHUSUHWDWLRQ�RI

DQ�HOHPHQW�YDOXH�

�
([DPSOH� &RQWUROOHG�9RFDEXODU\�IRU�/DQJXDJH
��

�
� ��

�

�

9DOXH�RI�/DQJXDJH�HOHPHQW�LV�VHOHFWHG�IURP�OLVW�UHJLVWHUHG�E\�,62 �����

�$OSKD���&RGH�

/DQJXDJH  HQJ

�
([DPSOH� <<<<�00�'' IRUPDW�IRU�GDWHV��:�&'7)�
��
�
� ��

�

�GDWH6XEPLWWHG  ����������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

)LQGLQJ�RXW�PRUH�DERXW�'XEOLQ�&RUH

KWWS���GXEOLQFRUH�RUJ ³�PDLQ�ZHE�VLWH�IRU�'& ,QLWLDWLYH

KWWS���GXEOLQFRUH�RUJ�GRFXPHQWV�XVDJHJXLGH ³�´8VLQJ�'XEOLQ�&RUHµ�

D�JRRG�DQG�UHDGDEOH�LQWURGXFWLRQ

KWWS���ZZZ�XNROQ�DF�XN�FJL�ELQ�GFGRW�SO ³�WRRO�WKDW�JHQHUDWHV

'XEOLQ�&RUH�PHWDGDWD�IRU�DQ\�ZHE�SDJH

�
'& 0HWDGDWD�IRU�0$6:6 +RPHSDJH
��

�
� ��

�

�

�PHWD QDPH µ'&�WLWOHµ FRQWHQW µ0XOWL $JHQW 6HPDQWLF :HE 6\VWHPVµ �!
�PHWD QDPH µ'&�FUHDWRUµ FRQWHQW µ(ZDQ .OHLQµ �!
�PHWD QDPH µ'&�SXEOLVKHUµ FRQWHQW µ6FKRRO RI ,QIRUPDWLFV� ���µ �!
�PHWD QDPH µ'&�GDWHµ VFKHPH µ'&7(506�:�&'7)µ FRQWHQW µ����������µ �!

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

*HQHUDOL]LQJ�WKH�QRWLRQ�RI�5HVRXUFH

,Q�WKH�6HPDQWLF�:HE�YLVLRQ� DQ\WKLQJ�FDQ�EH�D�UHVRXUFH�

7KH�GDWD���PHWDGDWD�GLVWLQFWLRQ�LV�EOXUUHG�

&KDOOHQJH� UHSUHVHQWLQJ�NQRZOHGJH�DERXW�UHVRXUFHV�RQ�D�ZHE�VFDOH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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• In the Semantic Web vision, anything can be a resource.

• The data / metadata distinction is blurred.

• Challenge: representing knowledge about resources on a web-
scale.
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&KDOOHQJHV�WR�¶FRQWUROOHG�YRFDEXODU\·

�
-RKDQQ�6WUDXVV
��

�
� ��

�

�

7LWOH  µ:LHQHU :DOW]µ
&UHDWRU  µ-RKDQQ 6WUDXVVµ

�
:LNLSHGLD�(QWU\
��

�
� ��

�

�

-RKDQQ�6WUDXVV�, ������������ RU�-RKDQQ�6WUDXVV�6U�� FRPSRVHU�

SRSXODUL]HU�RI�WKH�ZDOW]

-RKDQQ�6WUDXVV�,, ������������ RU�-RKDQQ�6WUDXVV�-U�� FRPSRVHU� NQRZQ�DV

WKH�µ:DOW]�.LQJµ� VRQ�RI�-RKDQQ�,

-RKDQQ�6WUDXVV�,,, ������������ FRPSRVHU� VRQ�RI�(GXDUG�6WUDXVV�DQG

JUDQGVRQ�RI�-RKDQQ�,

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�,GHQWLILHUV

3UREOHPV�ZLWK DPELJXRXV QDPHV�

3UREOHPV�ZLWK V\QRQ\PRXV QDPHV�

�
6\QRQ\PV��$OLDVHV�
��

�
� ��

�

�

-� 6WUDXVV ,
-RKDQQ 6WUDXVV 9DWHU
-RKDQ 6WUDXVV� 6U�
-RKDQQ 6WUDX� VU�
-RKDQQ 6WUDXV VU�
-RKDQQ 6WUDXVV 6U
-RKDQQ 6WUDXVV 6QU�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

8QLTXH�,GHQWLILHUV� �

'%3HGLD��KWWS���GESHGLD�RUJ�� VHPL�DXWRPDWLF�WUDQVIRUPDWLRQ�RI
:LNLSHGLD�LQWR�5')�

(YHU\�UHVRXUFH�WKDW�LV�WKH�VXEMHFW�RI�D�SDJH�LQ�:LNLSHGLD�KDV�D

FRUUHVSRQGLQJ�85, LQ�'%SHGLD�

�
'%3HGLD�85,V
��

�
� ��

�

�

:LNLSHGLD� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�-RKDQQB6WUDXVVB,
'%SHGLD� KWWS���'%SHGLD�RUJ�UHVRXUFH�-RKDQQB6WUDXVVB,

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

8QLTXH�,GHQWLILHUV� �

0XVLF%UDLQ]��KWWS���PXVLFEUDLQ]�RUJ�� XVHU�PDLQWDLQHG�¶PHWDGDWDEDVH·
IRU�PXVLF

&ROOHFWV�DQG�PDNHV�DYDLODEOH�LQIRUPDWLRQ�VXFK�DV�DUWLVW�QDPH� UHOHDVH

WLWOH� DQG�WKH�OLVW�RI�WUDFNV�WKDW�DSSHDU�RQ�D�UHOHDVH�

(DFK�DUWLVW�UHFHLYHV�DQ $UWLVW,'

KWWS���PXVLFEUDLQ]�RUJ�DUWLVW�88,'� ZKHUH 88,' LV�D������ELW�
8QLYHUVDOO\�8QLTXH�,GHQWLILHU�LQ�LWV����FKDUDFWHU�$6&,, UHSUHVHQWDWLRQ�

�
0XVLF%UDLQ]�$UWLVW,'
��

�
� ��

�

�

1DPH� -RKDQQ 6WUDXVV ,
88,'� ���IE�����D�����I��E�E������E�D��HE�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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• Problems with ambiguous names. 
• Problems with synonymous names.

&KDOOHQJHV�WR�¶FRQWUROOHG�YRFDEXODU\·

�
-RKDQQ�6WUDXVV
��

�
� ��

�

�

7LWOH  µ:LHQHU :DOW]µ
&UHDWRU  µ-RKDQQ 6WUDXVVµ

�
:LNLSHGLD�(QWU\
��

�
� ��

�

�

-RKDQQ�6WUDXVV�, ������������ RU�-RKDQQ�6WUDXVV�6U�� FRPSRVHU�

SRSXODUL]HU�RI�WKH�ZDOW]

-RKDQQ�6WUDXVV�,, ������������ RU�-RKDQQ�6WUDXVV�-U�� FRPSRVHU� NQRZQ�DV

WKH�µ:DOW]�.LQJµ� VRQ�RI�-RKDQQ�,

-RKDQQ�6WUDXVV�,,, ������������ FRPSRVHU� VRQ�RI�(GXDUG�6WUDXVV�DQG

JUDQGVRQ�RI�-RKDQQ�,

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�,GHQWLILHUV

3UREOHPV�ZLWK DPELJXRXV QDPHV�

3UREOHPV�ZLWK V\QRQ\PRXV QDPHV�

�
6\QRQ\PV��$OLDVHV�
��

�
� ��

�

�

-� 6WUDXVV ,
-RKDQQ 6WUDXVV 9DWHU
-RKDQ 6WUDXVV� 6U�
-RKDQQ 6WUDX� VU�
-RKDQQ 6WUDXV VU�
-RKDQQ 6WUDXVV 6U
-RKDQQ 6WUDXVV 6QU�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

8QLTXH�,GHQWLILHUV� �

'%3HGLD��KWWS���GESHGLD�RUJ�� VHPL�DXWRPDWLF�WUDQVIRUPDWLRQ�RI
:LNLSHGLD�LQWR�5')�

(YHU\�UHVRXUFH�WKDW�LV�WKH�VXEMHFW�RI�D�SDJH�LQ�:LNLSHGLD�KDV�D

FRUUHVSRQGLQJ�85, LQ�'%SHGLD�

�
'%3HGLD�85,V
��

�
� ��

�

�

:LNLSHGLD� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�-RKDQQB6WUDXVVB,
'%SHGLD� KWWS���'%SHGLD�RUJ�UHVRXUFH�-RKDQQB6WUDXVVB,

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

8QLTXH�,GHQWLILHUV� �

0XVLF%UDLQ]��KWWS���PXVLFEUDLQ]�RUJ�� XVHU�PDLQWDLQHG�¶PHWDGDWDEDVH·
IRU�PXVLF

&ROOHFWV�DQG�PDNHV�DYDLODEOH�LQIRUPDWLRQ�VXFK�DV�DUWLVW�QDPH� UHOHDVH

WLWOH� DQG�WKH�OLVW�RI�WUDFNV�WKDW�DSSHDU�RQ�D�UHOHDVH�

(DFK�DUWLVW�UHFHLYHV�DQ $UWLVW,'

KWWS���PXVLFEUDLQ]�RUJ�DUWLVW�88,'� ZKHUH 88,' LV�D������ELW�
8QLYHUVDOO\�8QLTXH�,GHQWLILHU�LQ�LWV����FKDUDFWHU�$6&,, UHSUHVHQWDWLRQ�

�
0XVLF%UDLQ]�$UWLVW,'
��

�
� ��

�

�

1DPH� -RKDQQ 6WUDXVV ,
88,'� ���IE�����D�����I��E�E������E�D��HE�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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&KDOOHQJHV�WR�¶FRQWUROOHG�YRFDEXODU\·

�
-RKDQQ�6WUDXVV
��

�
� ��

�

�

7LWOH  µ:LHQHU :DOW]µ
&UHDWRU  µ-RKDQQ 6WUDXVVµ

�
:LNLSHGLD�(QWU\
��

�
� ��

�

�

-RKDQQ�6WUDXVV�, ������������ RU�-RKDQQ�6WUDXVV�6U�� FRPSRVHU�

SRSXODUL]HU�RI�WKH�ZDOW]

-RKDQQ�6WUDXVV�,, ������������ RU�-RKDQQ�6WUDXVV�-U�� FRPSRVHU� NQRZQ�DV

WKH�µ:DOW]�.LQJµ� VRQ�RI�-RKDQQ�,

-RKDQQ�6WUDXVV�,,, ������������ FRPSRVHU� VRQ�RI�(GXDUG�6WUDXVV�DQG

JUDQGVRQ�RI�-RKDQQ�,

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�,GHQWLILHUV

3UREOHPV�ZLWK DPELJXRXV QDPHV�

3UREOHPV�ZLWK V\QRQ\PRXV QDPHV�

�
6\QRQ\PV��$OLDVHV�
��

�
� ��

�

�

-� 6WUDXVV ,
-RKDQQ 6WUDXVV 9DWHU
-RKDQ 6WUDXVV� 6U�
-RKDQQ 6WUDX� VU�
-RKDQQ 6WUDXV VU�
-RKDQQ 6WUDXVV 6U
-RKDQQ 6WUDXVV 6QU�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

8QLTXH�,GHQWLILHUV� �

'%3HGLD��KWWS���GESHGLD�RUJ�� VHPL�DXWRPDWLF�WUDQVIRUPDWLRQ�RI
:LNLSHGLD�LQWR�5')�

(YHU\�UHVRXUFH�WKDW�LV�WKH�VXEMHFW�RI�D�SDJH�LQ�:LNLSHGLD�KDV�D

FRUUHVSRQGLQJ�85, LQ�'%SHGLD�

�
'%3HGLD�85,V
��

�
� ��

�

�

:LNLSHGLD� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�-RKDQQB6WUDXVVB,
'%SHGLD� KWWS���'%SHGLD�RUJ�UHVRXUFH�-RKDQQB6WUDXVVB,

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

8QLTXH�,GHQWLILHUV� �

0XVLF%UDLQ]��KWWS���PXVLFEUDLQ]�RUJ�� XVHU�PDLQWDLQHG�¶PHWDGDWDEDVH·
IRU�PXVLF

&ROOHFWV�DQG�PDNHV�DYDLODEOH�LQIRUPDWLRQ�VXFK�DV�DUWLVW�QDPH� UHOHDVH

WLWOH� DQG�WKH�OLVW�RI�WUDFNV�WKDW�DSSHDU�RQ�D�UHOHDVH�

(DFK�DUWLVW�UHFHLYHV�DQ $UWLVW,'

KWWS���PXVLFEUDLQ]�RUJ�DUWLVW�88,'� ZKHUH 88,' LV�D������ELW�
8QLYHUVDOO\�8QLTXH�,GHQWLILHU�LQ�LWV����FKDUDFWHU�$6&,, UHSUHVHQWDWLRQ�

�
0XVLF%UDLQ]�$UWLVW,'
��

�
� ��

�

�

1DPH� -RKDQQ 6WUDXVV ,
88,'� ���IE�����D�����I��E�E������E�D��HE�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

• DBPedia (http://dbpedia.org): semi-automatic transformation 
of Wikipedia into RDF.
•Every resource that is the subject of a page in Wikipedia has a 
corresponding URI in DBpedia.

http://dbpedia.org
http://dbpedia.org
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• MusicBrainz (http://musicbrainz.org): user-maintained 
‘metadatabase’ for music

• Collects and makes available information such as artist name, release 
title, and the list of tracks that appear on a release

• Each artist receives an ArtistID http://musicbrainz.org/artist/
UUID, where UUID is a (128-bit) Universally Unique Identifier in its 36 
character ASCII representation.

http://musicbrainz.org/artist/UUID
http://musicbrainz.org/artist/UUID
http://musicbrainz.org/artist/UUID
http://musicbrainz.org/artist/UUID
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• Dublin Core provides a syntax and a vocabulary for talking about 
resources.

• The vocabulary is given by the elements (Title, Creator, Format, ...)

• Lots of different, specialised vocabularies for talking about different
objects / domains.

• W3C decided to build infrastructure where users can make 
assertions using their own vocabularies:

• Resource Description Framework (RDF) 

• RDF Working Group established in 1997
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5') %DFNJURXQG

'XEOLQ�&RUH�SURYLGHV�D�V\QWD[�DQG�D YRFDEXODU\ IRU�WDONLQJ�DERXW

UHVRXUFHV�

7KH�YRFDEXODU\�LV�JLYHQ�E\�WKH�HOHPHQWV��7LWOH� &UHDWRU� )RUPDW� «�

/RWV�RI�GLIIHUHQW� VSHFLDOL]HG�YRFDEXODULHV�IRU�WDONLQJ�DERXW�GLIIHUHQW

REMHFWV���GRPDLQV�

:�& GHFLGHG�WR�EXLOG�LQIUDVWUXFWXUH�ZKHUH�XVHUV�FDQ�PDNH�DVVHUWLRQV
XVLQJ WKHLU�RZQ�YRFDEXODULHV�

� 5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')�

5') :RUNLQJ�*URXS�HVWDEOLVKHG�LQ�����

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

5') 'DWD�0RGHO

Resource Literal valueProperty

Resource ResourceProperty

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

5') ([DPSOH��

http://amusic.com/aft.mp3 2005year

In the Heart of 
the Moon

title

http://africanmusic.org/artists/alifarka.html

artist

http://amusic.com/aft.mp3 2005year

In the Heart of 
the Moon

title

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

6\QWD[� 'XEOLQ�&RUH�YV��5')

�
'XEOLQ�&RUH
��

�
� ��

�

�

7LWOH  µ,Q WKH +HDUW RI WKH 0RRQµ
'DWH  µ����µ
,GHQWLILHU  GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ
&UHDWRU  GESHGLD�$OLB)DUNDB7RXUp

�
5') 6W\OH
��

�
� ��

�

�

GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�WLWOH µ,Q WKH +HDUW RI WKH 0RRQµ �
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�GDWH µ����µ �
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�FUHDWRU GESHGLD�$OLB)DUNDB7RXUp �

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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5') %DFNJURXQG

'XEOLQ�&RUH�SURYLGHV�D�V\QWD[�DQG�D YRFDEXODU\ IRU�WDONLQJ�DERXW

UHVRXUFHV�

7KH�YRFDEXODU\�LV�JLYHQ�E\�WKH�HOHPHQWV��7LWOH� &UHDWRU� )RUPDW� «�

/RWV�RI�GLIIHUHQW� VSHFLDOL]HG�YRFDEXODULHV�IRU�WDONLQJ�DERXW�GLIIHUHQW

REMHFWV���GRPDLQV�

:�& GHFLGHG�WR�EXLOG�LQIUDVWUXFWXUH�ZKHUH�XVHUV�FDQ�PDNH�DVVHUWLRQV
XVLQJ WKHLU�RZQ�YRFDEXODULHV�

� 5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')�

5') :RUNLQJ�*URXS�HVWDEOLVKHG�LQ�����

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

5') 'DWD�0RGHO

Resource Literal valueProperty

Resource ResourceProperty

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

5') ([DPSOH��

http://amusic.com/aft.mp3 2005year

In the Heart of 
the Moon

title

http://africanmusic.org/artists/alifarka.html

artist

http://amusic.com/aft.mp3 2005year

In the Heart of 
the Moon

title

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

6\QWD[� 'XEOLQ�&RUH�YV��5')

�
'XEOLQ�&RUH
��

�
� ��

�

�

7LWOH  µ,Q WKH +HDUW RI WKH 0RRQµ
'DWH  µ����µ
,GHQWLILHU  GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ
&UHDWRU  GESHGLD�$OLB)DUNDB7RXUp

�
5') 6W\OH
��

�
� ��

�

�

GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�WLWOH µ,Q WKH +HDUW RI WKH 0RRQµ �
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�GDWH µ����µ �
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�FUHDWRU GESHGLD�$OLB)DUNDB7RXUp �

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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5') %DFNJURXQG

'XEOLQ�&RUH�SURYLGHV�D�V\QWD[�DQG�D YRFDEXODU\ IRU�WDONLQJ�DERXW

UHVRXUFHV�

7KH�YRFDEXODU\�LV�JLYHQ�E\�WKH�HOHPHQWV��7LWOH� &UHDWRU� )RUPDW� «�

/RWV�RI�GLIIHUHQW� VSHFLDOL]HG�YRFDEXODULHV�IRU�WDONLQJ�DERXW�GLIIHUHQW

REMHFWV���GRPDLQV�

:�& GHFLGHG�WR�EXLOG�LQIUDVWUXFWXUH�ZKHUH�XVHUV�FDQ�PDNH�DVVHUWLRQV
XVLQJ WKHLU�RZQ�YRFDEXODULHV�

� 5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��5')�

5') :RUNLQJ�*URXS�HVWDEOLVKHG�LQ�����

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

5') 'DWD�0RGHO

Resource Literal valueProperty

Resource ResourceProperty

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

5') ([DPSOH��

http://amusic.com/aft.mp3 2005year

In the Heart of 
the Moon

title

http://africanmusic.org/artists/alifarka.html

artist

http://amusic.com/aft.mp3 2005year

In the Heart of 
the Moon

title

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

6\QWD[� 'XEOLQ�&RUH�YV��5')

�
'XEOLQ�&RUH
��

�
� ��

�

�

7LWOH  µ,Q WKH +HDUW RI WKH 0RRQµ
'DWH  µ����µ
,GHQWLILHU  GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ
&UHDWRU  GESHGLD�$OLB)DUNDB7RXUp

�
5') 6W\OH
��

�
� ��

�

�

GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�WLWOH µ,Q WKH +HDUW RI WKH 0RRQµ �
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�GDWH µ����µ �
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ GF�FUHDWRU GESHGLD�$OLB)DUNDB7RXUp �

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������
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• RDF statements identify a resource being described; a 
specific property; and value of the property.
• Terminology:

• subject (e.g., dbpedia:In_the_Heart_of_the_Moon)
• predicate (e.g., dc:date)
• object (e.g., ”2005”)

5') 6\QWD[

5') VWDWHPHQWV�LGHQWLI\�D UHVRXUFH�EHLQJ�GHVFULEHG� D�VSHFLILF SURSHUW\�

DQG YDOXH RI�WKH�SURSHUW\�

7HUPLQRORJ\�
� VXEMHFW��H�J�� GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ�
� SUHGLFDWH��H�J�� GF�GDWH�
� REMHFW��H�J�� µ����µ�

�
5') 7ULSOHV
��

�
� ��

�

�

VXEMHFW SUHGLFDWH REMHFW
� �� �
GESHGLD : ,QBWKHB+HDUWBRIBWKHB0RRQ

� �� �
GF : GDWH

� �� �
���� �

REMHFWV FDQ�EH�OLWHUDOV��H�J��VWULQJV��RU�UHVRXUFHV�

VXEMHFWV FDQ�RQO\�EH�UHVRXUFHV�

PRUH�XVXDO�UHODWLRQDO�V\QWD[�

GDWH�GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ� µ����µ�
(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

3URFHVVLQJ�5') 6WDWHPHQWV

5') LV�GHVLJQHG�WR�PDNH PDFKLQH�SURFHVVDEOH VWDWHPHQWV�

7ZR�WKLQJV�UHTXLUHG�
���� D�PDFKLQH�SURFHVVDEOH�V\QWD[�IRU�H[SUHVVLQJ�5') VWDWHPHQWV � XVXDOO\

;0/
���� D�PDFKLQH�SURFHVVDEOH�V\VWHP�IRU�XQDPELJXRXVO\�LGHQWLI\LQJ�VXEMHFWV�

SUHGLFDWHV�DQG�REMHFWV �85,V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

85,V

8QLIRUP�5HVRXUFH�,GHQWLILHU��85,���D�VLPSOH�DQG�H[WHQVLEOH�PHDQV�IRU

LGHQWLI\LQJ�D�UHVRXUFH�

�
([DPSOHV�RI�5HVRXUFHV
��

�
� ��

�

�

DQ�HOHFWURQLF�GRFXPHQW� DQ�LPDJH� D�VRXUFH�RI�LQIRUPDWLRQ�ZLWK�D�FRQVLVWHQW

SXUSRVH��H�J�� ´WRGD\·V�ZHDWKHU�UHSRUW�IRU�/RV�$QJHOHVµ�� D�VHUYLFH��H�J�� DQ

+773�WR�606 JDWHZD\�� D�FROOHFWLRQ�RI�RWKHU�UHVRXUFHV

8QLIRUP�5HVRXUFH�/RFDWLRQ��85/���D�VSHFLDO�NLQG�RI�85, WKDW�VSHFLILHV�D

QHWZRUN�ORFDWLRQ�

$ 85, GRHV QRW QHHG�WR�LGHQWLI\�D�QHWZRUN�DFFHVVLEOH�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�85,V

�
([DPSOH�85,V
��

�
� ��

�

�

���� KWWS���ZZZ�LHWI�RUJ�UIF�UIF�����W[W
���� KWWS���ZZZ�H[DPSOH�FRP�P\�ILFWLWLRXV�H[DPSOH
���� IWS���IWS�LV�FR�]D�UIF�UIF�����W[W
���� PDLOWR�-RKQ�'RH#H[DPSOH�FRP
���� QHZV�FRPS�LQIRV\VWHPV�ZZZ�VHUYHUV�XQL[

���²����DUH�+773 85,V�

2ULJLQDOO\�LQWHQGHG�WR�LGHQWLI\ LQIRUPDWLRQ�UHVRXUFHV �RU GRFXPHQWV�� L�H��
WKLQJV�ZKLFK

� FDUU\�VRPH�VHPDQWLF�FRQWHQW�
� FDQ�EH�UHSUHVHQWHG�GLJLWDOO\�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

• objects can be literals (e.g. strings) or resources.
• subjects can only be resources.
• more usual relational syntax:
date(dbpedia:In_the_Heart_of_the_Moon, ”2005”)
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• RDF is designed to make machine-processable statements.
 
• Two things required:

1. a machine-processable syntax for expressing RDF 
statements ⇒ usually XML

2. a machine-processable system for unambiguously identifying 
subjects, predicates and objects ⇒ URIs
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• Uniform Resource Identifier (URI): a simple and 
extensible means for identifying a resource.

5') 6\QWD[

5') VWDWHPHQWV�LGHQWLI\�D UHVRXUFH�EHLQJ�GHVFULEHG� D�VSHFLILF SURSHUW\�

DQG YDOXH RI�WKH�SURSHUW\�

7HUPLQRORJ\�
� VXEMHFW��H�J�� GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ�
� SUHGLFDWH��H�J�� GF�GDWH�
� REMHFW��H�J�� µ����µ�

�
5') 7ULSOHV
��

�
� ��

�

�

VXEMHFW SUHGLFDWH REMHFW
� �� �
GESHGLD : ,QBWKHB+HDUWBRIBWKHB0RRQ

� �� �
GF : GDWH

� �� �
���� �

REMHFWV FDQ�EH�OLWHUDOV��H�J��VWULQJV��RU�UHVRXUFHV�

VXEMHFWV FDQ�RQO\�EH�UHVRXUFHV�

PRUH�XVXDO�UHODWLRQDO�V\QWD[�

GDWH�GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ� µ����µ�
(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

3URFHVVLQJ�5') 6WDWHPHQWV

5') LV�GHVLJQHG�WR�PDNH PDFKLQH�SURFHVVDEOH VWDWHPHQWV�

7ZR�WKLQJV�UHTXLUHG�
���� D�PDFKLQH�SURFHVVDEOH�V\QWD[�IRU�H[SUHVVLQJ�5') VWDWHPHQWV � XVXDOO\

;0/
���� D�PDFKLQH�SURFHVVDEOH�V\VWHP�IRU�XQDPELJXRXVO\�LGHQWLI\LQJ�VXEMHFWV�

SUHGLFDWHV�DQG�REMHFWV �85,V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

85,V

8QLIRUP�5HVRXUFH�,GHQWLILHU��85,���D�VLPSOH�DQG�H[WHQVLEOH�PHDQV�IRU

LGHQWLI\LQJ�D�UHVRXUFH�

�
([DPSOHV�RI�5HVRXUFHV
��

�
� ��

�

�

DQ�HOHFWURQLF�GRFXPHQW� DQ�LPDJH� D�VRXUFH�RI�LQIRUPDWLRQ�ZLWK�D�FRQVLVWHQW

SXUSRVH��H�J�� ´WRGD\·V�ZHDWKHU�UHSRUW�IRU�/RV�$QJHOHVµ�� D�VHUYLFH��H�J�� DQ

+773�WR�606 JDWHZD\�� D�FROOHFWLRQ�RI�RWKHU�UHVRXUFHV

8QLIRUP�5HVRXUFH�/RFDWLRQ��85/���D�VSHFLDO�NLQG�RI�85, WKDW�VSHFLILHV�D

QHWZRUN�ORFDWLRQ�

$ 85, GRHV QRW QHHG�WR�LGHQWLI\�D�QHWZRUN�DFFHVVLEOH�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�85,V

�
([DPSOH�85,V
��

�
� ��

�

�

���� KWWS���ZZZ�LHWI�RUJ�UIF�UIF�����W[W
���� KWWS���ZZZ�H[DPSOH�FRP�P\�ILFWLWLRXV�H[DPSOH
���� IWS���IWS�LV�FR�]D�UIF�UIF�����W[W
���� PDLOWR�-RKQ�'RH#H[DPSOH�FRP
���� QHZV�FRPS�LQIRV\VWHPV�ZZZ�VHUYHUV�XQL[

���²����DUH�+773 85,V�

2ULJLQDOO\�LQWHQGHG�WR�LGHQWLI\ LQIRUPDWLRQ�UHVRXUFHV �RU GRFXPHQWV�� L�H��
WKLQJV�ZKLFK

� FDUU\�VRPH�VHPDQWLF�FRQWHQW�
� FDQ�EH�UHSUHVHQWHG�GLJLWDOO\�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

• Uniform Resource Location (URL): a special kind of URI 
that specifies a network location.
• A URI does not need to identify a network-accessible 
resource.
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5') 6\QWD[

5') VWDWHPHQWV�LGHQWLI\�D UHVRXUFH�EHLQJ�GHVFULEHG� D�VSHFLILF SURSHUW\�

DQG YDOXH RI�WKH�SURSHUW\�

7HUPLQRORJ\�
� VXEMHFW��H�J�� GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ�
� SUHGLFDWH��H�J�� GF�GDWH�
� REMHFW��H�J�� µ����µ�

�
5') 7ULSOHV
��

�
� ��

�

�

VXEMHFW SUHGLFDWH REMHFW
� �� �
GESHGLD : ,QBWKHB+HDUWBRIBWKHB0RRQ

� �� �
GF : GDWH

� �� �
���� �

REMHFWV FDQ�EH�OLWHUDOV��H�J��VWULQJV��RU�UHVRXUFHV�

VXEMHFWV FDQ�RQO\�EH�UHVRXUFHV�

PRUH�XVXDO�UHODWLRQDO�V\QWD[�

GDWH�GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ� µ����µ�
(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

3URFHVVLQJ�5') 6WDWHPHQWV

5') LV�GHVLJQHG�WR�PDNH PDFKLQH�SURFHVVDEOH VWDWHPHQWV�

7ZR�WKLQJV�UHTXLUHG�
���� D�PDFKLQH�SURFHVVDEOH�V\QWD[�IRU�H[SUHVVLQJ�5') VWDWHPHQWV � XVXDOO\

;0/
���� D�PDFKLQH�SURFHVVDEOH�V\VWHP�IRU�XQDPELJXRXVO\�LGHQWLI\LQJ�VXEMHFWV�

SUHGLFDWHV�DQG�REMHFWV �85,V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

85,V

8QLIRUP�5HVRXUFH�,GHQWLILHU��85,���D�VLPSOH�DQG�H[WHQVLEOH�PHDQV�IRU

LGHQWLI\LQJ�D�UHVRXUFH�

�
([DPSOHV�RI�5HVRXUFHV
��

�
� ��

�

�

DQ�HOHFWURQLF�GRFXPHQW� DQ�LPDJH� D�VRXUFH�RI�LQIRUPDWLRQ�ZLWK�D�FRQVLVWHQW

SXUSRVH��H�J�� ´WRGD\·V�ZHDWKHU�UHSRUW�IRU�/RV�$QJHOHVµ�� D�VHUYLFH��H�J�� DQ

+773�WR�606 JDWHZD\�� D�FROOHFWLRQ�RI�RWKHU�UHVRXUFHV

8QLIRUP�5HVRXUFH�/RFDWLRQ��85/���D�VSHFLDO�NLQG�RI�85, WKDW�VSHFLILHV�D

QHWZRUN�ORFDWLRQ�

$ 85, GRHV QRW QHHG�WR�LGHQWLI\�D�QHWZRUN�DFFHVVLEOH�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

0RUH�RQ�85,V

�
([DPSOH�85,V
��

�
� ��

�

�

���� KWWS���ZZZ�LHWI�RUJ�UIF�UIF�����W[W
���� KWWS���ZZZ�H[DPSOH�FRP�P\�ILFWLWLRXV�H[DPSOH
���� IWS���IWS�LV�FR�]D�UIF�UIF�����W[W
���� PDLOWR�-RKQ�'RH#H[DPSOH�FRP
���� QHZV�FRPS�LQIRV\VWHPV�ZZZ�VHUYHUV�XQL[

���²����DUH�+773 85,V�

2ULJLQDOO\�LQWHQGHG�WR�LGHQWLI\ LQIRUPDWLRQ�UHVRXUFHV �RU GRFXPHQWV�� L�H��
WKLQJV�ZKLFK

� FDUU\�VRPH�VHPDQWLF�FRQWHQW�
� FDQ�EH�UHSUHVHQWHG�GLJLWDOO\�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 'DWD�	�0HWDGDWD 0$6:6 ³�-DQXDU\���� ���� ������

• (1)–(2) are HTTP URIs.
• Originally intended to identify information resources (or 
documents), i.e., things which

• carry some semantic content;
• can be represented digitally.
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• Dublin Core is a good concrete illustration of a formal metadata 
scheme. 

• Motivation: more effective methods for finding resources on the 
web.

• Illustrates a protracted standardization effort (started in 1994, 
DCMES became an ISO standard in 2003).

• Simple language: restricted set of elements, key-value pairs. 

• Some extensibility via qualifiers.
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Summary
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• Metadata inevitably leads to describing concrete resources (e.g., 
people) 

• But names are often ambiguous, and hard for machines to deal 
with.

• China: than 1.1 billion people share just 129 surnames (cf. 
‘Identity Crisis’ paper reference at http://sites.google.com/
site/masws09/uris).

• Various approaches for generating unique identifiers for 
resources. 

• E.g., OpenID for people.

http://sites.google.com/site/masws09/uris
http://sites.google.com/site/masws09/uris
http://sites.google.com/site/masws09/uris
http://sites.google.com/site/masws09/uris


Fiona McNeill

Task 

x/30Multi-agent Semantic Web Systems: Data and Metadata Task

• Choose 3 things.

• Write down as much metadata about them as you 
can.

• Consider whether each piece of metadata is 
functional or not.

• What possible sources of confusion might there 
be?


