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TBL announcement reported by BBC

28th January 2013
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0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV�

5') 0RGHOV

(ZDQ�.OHLQ

6FKRRO�RI�,QIRUPDWLFV

-DQXDU\���� ����

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ����� (ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

7%/ $QQRXQFHPHQW�UHSRUWHG�E\�%%&

KWWS���QHZV�EEF�FR�XN���KL�WHFKQRORJ\���������VWP

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

GDWD�JRY�XN� %HWD

KWWS���GDWD�JRY�XN�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

http://news.bbc.co.uk/1/hi/technology/8470797.stm

http://news.bbc.co.uk/1/hi/technology/8470797.stm
http://news.bbc.co.uk/1/hi/technology/8470797.stm
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data.gov.uk/

28th January 2013

http://data.gov.uk/
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Semantic Web ‘layer cake’

28th January 2013

7KH�6HPDQWLF�:HE�·OD\HU�FDNH·

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

7DEXODU�'DWD

Name Location Stars LovedBy

Elephant & Bagel Central **** Bea, Amy

Artisan Roast East End ***** Stuey, Rod

Peter's Yard Central **** Amy

Himalaya Art & Craft Southside *** Rod

Vittorio Central **** Stuey

,PSOLFLW�VHPDQWLFV�LQ�WKH�DUUDQJHPHQW�RI�GDWD

3RWHQWLDO�LVVXHV�ZLWK�PXOWLSOH�YDOXHV

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

5HODWLRQDO�'DWD

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

LovedBy

CafeID Person

1 Bea

1 Amy

2 Stuey

2 Rod

3 Amy

4 Rod

5 Stuey

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

6FKHPD�0RGLILFDWLRQ

$V�ZH�DGG�PRUH�GDWD� ZH�PLJKW�ZDQW�WR�H[WHQG�WKH�VFKHPD�

Cafes & Restaurants

ID Name Cuisine Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Italian Central ****

6 Kalpna Indian Southside *****

7 Nile Valley African Central ***

8 Olive Branch Mediterranean East End **

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����
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Tabular Data

28th January 2013

7KH�6HPDQWLF�:HE�·OD\HU�FDNH·

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

7DEXODU�'DWD

Name Location Stars LovedBy

Elephant & Bagel Central **** Bea, Amy

Artisan Roast East End ***** Stuey, Rod

Peter's Yard Central **** Amy

Himalaya Art & Craft Southside *** Rod

Vittorio Central **** Stuey

,PSOLFLW�VHPDQWLFV�LQ�WKH�DUUDQJHPHQW�RI�GDWD

3RWHQWLDO�LVVXHV�ZLWK�PXOWLSOH�YDOXHV

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

5HODWLRQDO�'DWD

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

LovedBy

CafeID Person

1 Bea

1 Amy

2 Stuey

2 Rod

3 Amy

4 Rod

5 Stuey

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

6FKHPD�0RGLILFDWLRQ

$V�ZH�DGG�PRUH�GDWD� ZH�PLJKW�ZDQW�WR�H[WHQG�WKH�VFKHPD�

Cafes & Restaurants

ID Name Cuisine Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Italian Central ****

6 Kalpna Indian Southside *****

7 Nile Valley African Central ***

8 Olive Branch Mediterranean East End **

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����
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Relational Data

28th January 2013

7KH�6HPDQWLF�:HE�·OD\HU�FDNH·

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

7DEXODU�'DWD

Name Location Stars LovedBy

Elephant & Bagel Central **** Bea, Amy

Artisan Roast East End ***** Stuey, Rod

Peter's Yard Central **** Amy

Himalaya Art & Craft Southside *** Rod

Vittorio Central **** Stuey

,PSOLFLW�VHPDQWLFV�LQ�WKH�DUUDQJHPHQW�RI�GDWD

3RWHQWLDO�LVVXHV�ZLWK�PXOWLSOH�YDOXHV

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

5HODWLRQDO�'DWD

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

LovedBy

CafeID Person

1 Bea

1 Amy

2 Stuey

2 Rod

3 Amy

4 Rod

5 Stuey

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

6FKHPD�0RGLILFDWLRQ

$V�ZH�DGG�PRUH�GDWD� ZH�PLJKW�ZDQW�WR�H[WHQG�WKH�VFKHPD�

Cafes & Restaurants

ID Name Cuisine Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Italian Central ****

6 Kalpna Indian Southside *****

7 Nile Valley African Central ***

8 Olive Branch Mediterranean East End **

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����
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Schema Modification

28th January 2013

7KH�6HPDQWLF�:HE�·OD\HU�FDNH·

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

7DEXODU�'DWD

Name Location Stars LovedBy

Elephant & Bagel Central **** Bea, Amy

Artisan Roast East End ***** Stuey, Rod

Peter's Yard Central **** Amy

Himalaya Art & Craft Southside *** Rod

Vittorio Central **** Stuey

,PSOLFLW�VHPDQWLFV�LQ�WKH�DUUDQJHPHQW�RI�GDWD

3RWHQWLDO�LVVXHV�ZLWK�PXOWLSOH�YDOXHV

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

5HODWLRQDO�'DWD

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

LovedBy

CafeID Person

1 Bea

1 Amy

2 Stuey

2 Rod

3 Amy

4 Rod

5 Stuey

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

6FKHPD�0RGLILFDWLRQ

$V�ZH�DGG�PRUH�GDWD� ZH�PLJKW�ZDQW�WR�H[WHQG�WKH�VFKHPD�

Cafes & Restaurants

ID Name Cuisine Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Italian Central ****

6 Kalpna Indian Southside *****

7 Nile Valley African Central ***

8 Olive Branch Mediterranean East End **

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

As we add more data, we might want to extend the schema:
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Distributed data: simplified relational table

28th January 2013

'LVWULEXWHG�'DWD� 6LPSOLILHG�5HODWLRQDO�7DEOH

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

$$$ �7LP�%HUQHUV�/HH�

$Q\RQH�FDQ�VD\�$Q\WKLQJ�DERXW�$Q\WKLQJ

7KH�:HE�ZRUNV�WKRXJK�DQ\RQH�EHLQJ��WHFKQLFDOO\��DOORZHG�WR�VD\�DQ\WKLQJ

DERXW�DQ\WKLQJ�

:KDW�WKH�6HPDQWLF�:HE�LVQ·W�EXW�FDQ�UHSUHVHQW ������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� 5RZV

Server1

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

Server2

3 Peter's Yard Central ****

Server3

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� &ROXPQV

Server1

Name

Elephant & Bagel

Artisan Roast

Peter's Yard

Himalaya Art & Craft

Vittoria

Server2

Location

Central

East End

Central

Southside

Central

Server3

Stars

****

*****

****

***

****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������



Fiona McNeill Multi-agent Semantic Web Systems: RDF Models 8/31

AAA (Tim Berners-Lee)

28th January 2013

Anyone can say Anything about Anything

The Web works though anyone being (technically) allowed 
to say anything about anything.

What the Semantic Web isn’t but can represent (1998)
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Distributed data: rows

28th January 2013

'LVWULEXWHG�'DWD� 6LPSOLILHG�5HODWLRQDO�7DEOH

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

$$$ �7LP�%HUQHUV�/HH�

$Q\RQH�FDQ�VD\�$Q\WKLQJ�DERXW�$Q\WKLQJ

7KH�:HE�ZRUNV�WKRXJK�DQ\RQH�EHLQJ��WHFKQLFDOO\��DOORZHG�WR�VD\�DQ\WKLQJ

DERXW�DQ\WKLQJ�

:KDW�WKH�6HPDQWLF�:HE�LVQ·W�EXW�FDQ�UHSUHVHQW ������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� 5RZV

Server1

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

Server2

3 Peter's Yard Central ****

Server3

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� &ROXPQV

Server1

Name

Elephant & Bagel

Artisan Roast

Peter's Yard

Himalaya Art & Craft

Vittoria

Server2

Location

Central

East End

Central

Southside

Central

Server3

Stars

****

*****

****

***

****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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Distributed data: columns

28th January 2013

'LVWULEXWHG�'DWD� 6LPSOLILHG�5HODWLRQDO�7DEOH

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� �����

$$$ �7LP�%HUQHUV�/HH�

$Q\RQH�FDQ�VD\�$Q\WKLQJ�DERXW�$Q\WKLQJ

7KH�:HE�ZRUNV�WKRXJK�DQ\RQH�EHLQJ��WHFKQLFDOO\��DOORZHG�WR�VD\�DQ\WKLQJ

DERXW�DQ\WKLQJ�

:KDW�WKH�6HPDQWLF�:HE�LVQ·W�EXW�FDQ�UHSUHVHQW ������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� 5RZV

Server1

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

Server2

3 Peter's Yard Central ****

Server3

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� &ROXPQV

Server1

Name

Elephant & Bagel

Artisan Roast

Peter's Yard

Himalaya Art & Craft

Vittoria

Server2

Location

Central

East End

Central

Southside

Central

Server3

Stars

****

*****

****

***

****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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AAA (Tim Berners-Lee)

28th January 2013

Anyone can say Anything about Anything

The Web works though anyone being (technically) allowed 
to say anything about anything.

What the Semantic Web isn’t but can represent (1998)

This means that a relationship between two objects may be 
stored apart from any other information about the two objects.
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Distributed data: cells

28th January 2013

$$$ �7LP�%HUQHUV�/HH�

$Q\RQH�FDQ�VD\�$Q\WKLQJ�DERXW�$Q\WKLQJ

7KH�:HE�ZRUNV�WKRXJK�DQ\RQH�EHLQJ��WHFKQLFDOO\��DOORZHG�WR�VD\�DQ\WKLQJ

DERXW�DQ\WKLQJ�

7KLV�PHDQV�WKDW�D�UHODWLRQVKLS�EHWZHHQ�WZR�REMHFWV�PD\�EH�VWRUHG�DSDUW

IURP�DQ\�RWKHU�LQIRUPDWLRQ�DERXW�WKH�WZR�REMHFWV�

:KDW�WKH�6HPDQWLF�:HE�LVQ·W�EXW�FDQ�UHSUHVHQW ������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� &HOOV

Server1

Name

1 Elephant & Bagel

Server2

Stars

4 ***

Stars

4 ***

Location

3 Central

Server3

Name

5 Vittoria

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

&HOOV�DV�7ULSOHV

"Elephant & Bagel"
name

E&B

PY Central
location

3
stars

HA&C

"Vittoria"
name

V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

&DIHV�5HODWLRQ�$JDLQ

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������



Fiona McNeill Multi-agent Semantic Web Systems: RDF Models 13/31

Cells as triples

28th January 2013

$$$ �7LP�%HUQHUV�/HH�

$Q\RQH�FDQ�VD\�$Q\WKLQJ�DERXW�$Q\WKLQJ

7KH�:HE�ZRUNV�WKRXJK�DQ\RQH�EHLQJ��WHFKQLFDOO\��DOORZHG�WR�VD\�DQ\WKLQJ

DERXW�DQ\WKLQJ�

7KLV�PHDQV�WKDW�D�UHODWLRQVKLS�EHWZHHQ�WZR�REMHFWV�PD\�EH�VWRUHG�DSDUW

IURP�DQ\�RWKHU�LQIRUPDWLRQ�DERXW�WKH�WZR�REMHFWV�

:KDW�WKH�6HPDQWLF�:HE�LVQ·W�EXW�FDQ�UHSUHVHQW ������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� &HOOV

Server1

Name

1 Elephant & Bagel

Server2

Stars

4 ***

Stars

4 ***

Location

3 Central

Server3

Name

5 Vittoria

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

&HOOV�DV�7ULSOHV

"Elephant & Bagel"
name

E&B

PY Central
location

3
stars

HA&C

"Vittoria"
name

V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

&DIHV�5HODWLRQ�$JDLQ

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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Cafe relation again

28th January 2013

$$$ �7LP�%HUQHUV�/HH�

$Q\RQH�FDQ�VD\�$Q\WKLQJ�DERXW�$Q\WKLQJ

7KH�:HE�ZRUNV�WKRXJK�DQ\RQH�EHLQJ��WHFKQLFDOO\��DOORZHG�WR�VD\�DQ\WKLQJ

DERXW�DQ\WKLQJ�

7KLV�PHDQV�WKDW�D�UHODWLRQVKLS�EHWZHHQ�WZR�REMHFWV�PD\�EH�VWRUHG�DSDUW

IURP�DQ\�RWKHU�LQIRUPDWLRQ�DERXW�WKH�WZR�REMHFWV�

:KDW�WKH�6HPDQWLF�:HE�LVQ·W�EXW�FDQ�UHSUHVHQW ������

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

'LVWULEXWHG�'DWD� &HOOV

Server1

Name

1 Elephant & Bagel

Server2

Stars

4 ***

Stars

4 ***

Location

3 Central

Server3

Name

5 Vittoria

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

&HOOV�DV�7ULSOHV

"Elephant & Bagel"
name

E&B

PY Central
location

3
stars

HA&C

"Vittoria"
name

V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

&DIHV�5HODWLRQ�$JDLQ

Cafes

ID Name Location Stars

1 Elephant & Bagel Central ****

2 Artisan Roast East End *****

3 Peter's Yard Central ****

4 Himalaya Art & Craft Southside ***

5 Vittoria Central ****

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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Cafe graph
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&DIH�*UDSK

Elephant & Bagel
Centrallocation

4

stars

lovedBy

Stu

Artisan Roast Southsidelocation

5

stars

lovedBy

lovedBy

Amy

lovedBy

lovedBy

Vittoria

location
stars

5

lovedBy

Himalaya Art & Crafts
location

stars

3

East End

Rod

Peter's Yard

location

stars 4

lovedBy

Bea

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

.QRZV�*UDSK

knows
Bea AmyStu

knows

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

0HUJLQJ�7ZR�*UDSKV

Elephant & Bagel
Centrallocation

4

stars

lovedBy

Stu

Artisan Roast Southsidelocation

5

stars

lovedBy

lovedBy

Amy

lovedBy

lovedBy

Vittoria

location
stars

5

lovedBy

Himalaya Art & Crafts
location

stars

3

East End

Peter's Yard

location

stars 4

lovedBy

Bea

knows
knows

Rod

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

:KDW�GR�+773 85,V�,GHQWLI\"

,Q�5')��85,V�LGHQWLI\�UHVRXUFHV� WKH\�GR�QRW�UHWULHYH�WKHP�

1RW�HYHU\�UHVRXUFH�KDV�D�GLJLWDO�UHSUHVHQWDWLRQ�

KWWS���KRPHSDJHV�LQI�HG�DF�XN�HZDQ�LQGH[�KWPO ³�GRHV�WKLV
LGHQWLI\

� PH� RU
� D�GRFXPHQW�DERXW�PH"

$OWHUQDWLYH�VXJJHVWLRQ��FI��DVVLJQPHQW����

KWWS���KRPHSDJHV�LQI�HG�DF�XN�HZDQ�IRDI�UGI�HKN
KWWS���ZZZ�LQI�HG�DF�XN�RQWRORJ\�KLS�KRS
ZLOO�WULJJHU�D ����1RW�)RXQG UHVSRQVH� EXW�LW�LV�D�YDOLG�85,�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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Knows graph
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&DIH�*UDSK

Elephant & Bagel
Centrallocation

4

stars

lovedBy

Stu

Artisan Roast Southsidelocation

5

stars

lovedBy

lovedBy

Amy

lovedBy

lovedBy

Vittoria

location
stars

5

lovedBy

Himalaya Art & Crafts
location

stars

3

East End

Rod

Peter's Yard

location

stars 4

lovedBy

Bea

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

.QRZV�*UDSK

knows
Bea AmyStu

knows

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

0HUJLQJ�7ZR�*UDSKV

Elephant & Bagel
Centrallocation

4

stars

lovedBy

Stu

Artisan Roast Southsidelocation

5

stars

lovedBy

lovedBy

Amy

lovedBy

lovedBy

Vittoria

location
stars

5

lovedBy

Himalaya Art & Crafts
location

stars

3

East End

Peter's Yard

location

stars 4

lovedBy

Bea

knows
knows

Rod

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

:KDW�GR�+773 85,V�,GHQWLI\"

,Q�5')��85,V�LGHQWLI\�UHVRXUFHV� WKH\�GR�QRW�UHWULHYH�WKHP�

1RW�HYHU\�UHVRXUFH�KDV�D�GLJLWDO�UHSUHVHQWDWLRQ�

KWWS���KRPHSDJHV�LQI�HG�DF�XN�HZDQ�LQGH[�KWPO ³�GRHV�WKLV
LGHQWLI\

� PH� RU
� D�GRFXPHQW�DERXW�PH"

$OWHUQDWLYH�VXJJHVWLRQ��FI��DVVLJQPHQW����

KWWS���KRPHSDJHV�LQI�HG�DF�XN�HZDQ�IRDI�UGI�HKN
KWWS���ZZZ�LQI�HG�DF�XN�RQWRORJ\�KLS�KRS
ZLOO�WULJJHU�D ����1RW�)RXQG UHVSRQVH� EXW�LW�LV�D�YDOLG�85,�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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Merging two graphs
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&DIH�*UDSK

Elephant & Bagel
Centrallocation

4

stars

lovedBy

Stu

Artisan Roast Southsidelocation

5

stars

lovedBy

lovedBy

Amy

lovedBy

lovedBy

Vittoria

location
stars

5

lovedBy

Himalaya Art & Crafts
location

stars

3

East End

Rod

Peter's Yard

location

stars 4

lovedBy

Bea

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

.QRZV�*UDSK

knows
Bea AmyStu

knows

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

0HUJLQJ�7ZR�*UDSKV

Elephant & Bagel
Centrallocation

4

stars

lovedBy

Stu

Artisan Roast Southsidelocation

5

stars

lovedBy

lovedBy

Amy

lovedBy

lovedBy

Vittoria

location
stars

5

lovedBy

Himalaya Art & Crafts
location

stars

3

East End

Peter's Yard

location

stars 4

lovedBy

Bea

knows
knows

Rod

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

:KDW�GR�+773 85,V�,GHQWLI\"

,Q�5')��85,V�LGHQWLI\�UHVRXUFHV� WKH\�GR�QRW�UHWULHYH�WKHP�

1RW�HYHU\�UHVRXUFH�KDV�D�GLJLWDO�UHSUHVHQWDWLRQ�

KWWS���KRPHSDJHV�LQI�HG�DF�XN�HZDQ�LQGH[�KWPO ³�GRHV�WKLV
LGHQWLI\

� PH� RU
� D�GRFXPHQW�DERXW�PH"

$OWHUQDWLYH�VXJJHVWLRQ��FI��DVVLJQPHQW����

KWWS���KRPHSDJHV�LQI�HG�DF�XN�HZDQ�IRDI�UGI�HKN
KWWS���ZZZ�LQI�HG�DF�XN�RQWRORJ\�KLS�KRS
ZLOO�WULJJHU�D ����1RW�)RXQG UHVSRQVH� EXW�LW�LV�D�YDOLG�85,�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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What do HTTP URIs identify?

28th January 2013

• In RDF, URIs identify resources, they do not retrieve them. 
• Not every resource has a digital representation.
• http://homepages.inf.ed.ac.uk/ewan/index.html — does this 
identify

• Ewan Klein
• a document about Ewan Klein?

• Alternative suggestion (cf. assignment 1): 
http://homepages.inf.ed.ac.uk/ewan/foaf.rdf#ehk
• http://www.inf.ed.ac.uk/ontology#hip-hop
will trigger a 404 Not Found response, but it is a valid URI.

http://homepages.inf.ed.ac.uk/ewan/index.html
http://homepages.inf.ed.ac.uk/ewan/index.html
http://www.inf.ed.ac.uk/ontology#
http://www.inf.ed.ac.uk/ontology#


Fiona McNeill Multi-agent Semantic Web Systems: RDF Models 20/31

URI References and Fragment Identifiers, 1

28th January 2013

85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

$ 85, 5HIHUHQFH �85,UHI��LV�D�85, ZLWK�DQ�RSWLRQDO IUDJPHQW�LGHQWLILHU DW

WKH�HQG�

�
85, ZLWK�)UDJPHQW�,GHQWLILHU
��

�
� ��

�

�

VFKHPH DXWKRULW\ SDWK IUDJPHQW
����
KWWS ���

� �� �
ZZZ.LQI.HG.DF.XN

� �� �
/RQWRORJ\�

� �� �
DQQRWDWLRQ

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

)UDJPHQW�LGHQWLILHUV�FRPPRQO\�XVHG�WR�LGHQWLI\�VSHFLILF�ORFDWLRQV�LQ�+70/

GRFXPHQWV�

�
)UDJPHQWV�LQ�+70/ 3DJHV
��

�
� ��

�

�

KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO
KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO�6HFWLRQ�

,Q�5')��WKH�WZR�85,V�DERYH�DUH LQGHSHQGHQW LGHQWLILHUV�

85,V�ZLWK�IUDJPHQW�LGHQWLILHUV�FRPPRQO\�FDOOHG KDVK�85,V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV

7HGLRXV�WR�KDYH�WR�ZULWH�RXW�FRPSOHWH�85,V�

$OWHUQDWLYH� ;0/ 4XDOLILHG�1DPHV��41DPHV�
���� $VVRFLDWH�D SUHIL[ ZLWK�D�85,�
���� IROORZ�LW�ZLWK�D�FRORQ���� DQG�D ORFDO�QDPH

�
6RPH�3UHIL[HV
��

�
� ��

�

�

3UHIL[ 1DPHVSDFH�85,

HGVWDII KWWS���ZZZ�HG�DF�XN�VWDIILG�
LQIFRXUVHV KWWS���ZZZ�LQI�HG�DF�XN�WHDFKLQJ�FRXUVHV�
GF KWWS���SXUO�RUJ�GF�HOHPHQWV�����
GESHGLD KWWS���GESHGLD�RUJ�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV� �

�
([DPSOH�41DPHV
��

�
� ��

�

�

HGVWDII�����
LQIFRXUVHV�PDVZV
GF�FUHDWRU
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ

&I��QDPHVSDFHV�LQ�;0/�

4QDPHV�DUH�QRW�85,V�

+RZ�GR�ZH�FRQYHUW�41DPHV�EDFN�WR�IXOO�85,V"
� )LUVW� UHSODFH�WKH�SUHIL[�SOXV�FRORQ�E\�WKH�1DPHVSDFH�85,�
� WKHQ�DSSHQG�WKH�ORFDO�QDPH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

A URI Reference (URIref) is a URI with an optional fragment 
identifier at the end:
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URI References and Fragment Identifiers, 2
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85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

$ 85, 5HIHUHQFH �85,UHI��LV�D�85, ZLWK�DQ�RSWLRQDO IUDJPHQW�LGHQWLILHU DW

WKH�HQG�

�
85, ZLWK�)UDJPHQW�,GHQWLILHU
��

�
� ��

�

�

VFKHPH DXWKRULW\ SDWK IUDJPHQW
����
KWWS ���

� �� �
ZZZ.LQI.HG.DF.XN

� �� �
/RQWRORJ\�

� �� �
DQQRWDWLRQ

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

)UDJPHQW�LGHQWLILHUV�FRPPRQO\�XVHG�WR�LGHQWLI\�VSHFLILF�ORFDWLRQV�LQ�+70/

GRFXPHQWV�

�
)UDJPHQWV�LQ�+70/ 3DJHV
��

�
� ��

�

�

KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO
KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO�6HFWLRQ�

,Q�5')��WKH�WZR�85,V�DERYH�DUH LQGHSHQGHQW LGHQWLILHUV�

85,V�ZLWK�IUDJPHQW�LGHQWLILHUV�FRPPRQO\�FDOOHG KDVK�85,V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV

7HGLRXV�WR�KDYH�WR�ZULWH�RXW�FRPSOHWH�85,V�

$OWHUQDWLYH� ;0/ 4XDOLILHG�1DPHV��41DPHV�
���� $VVRFLDWH�D SUHIL[ ZLWK�D�85,�
���� IROORZ�LW�ZLWK�D�FRORQ���� DQG�D ORFDO�QDPH

�
6RPH�3UHIL[HV
��

�
� ��

�

�

3UHIL[ 1DPHVSDFH�85,

HGVWDII KWWS���ZZZ�HG�DF�XN�VWDIILG�
LQIFRXUVHV KWWS���ZZZ�LQI�HG�DF�XN�WHDFKLQJ�FRXUVHV�
GF KWWS���SXUO�RUJ�GF�HOHPHQWV�����
GESHGLD KWWS���GESHGLD�RUJ�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV� �

�
([DPSOH�41DPHV
��

�
� ��

�

�
HGVWDII�����
LQIFRXUVHV�PDVZV
GF�FUHDWRU
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ

&I��QDPHVSDFHV�LQ�;0/�

4QDPHV�DUH�QRW�85,V�

+RZ�GR�ZH�FRQYHUW�41DPHV�EDFN�WR�IXOO�85,V"
� )LUVW� UHSODFH�WKH�SUHIL[�SOXV�FRORQ�E\�WKH�1DPHVSDFH�85,�
� WKHQ�DSSHQG�WKH�ORFDO�QDPH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

Fragment identifiers commonly used to identify specific locations in 
HTML documents:

In RDF, the two URIs above are independent identifiers. 

URIs with fragment identifiers commonly called hash URIs
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XML QNames
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 Tedious to have to write out complete URIs. 

 Alternative: XML Qualified Names (QNames)
1. Associate a prefix with a URI;
2. follow it with a colon (:) and a local name

85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

$ 85, 5HIHUHQFH �85,UHI��LV�D�85, ZLWK�DQ�RSWLRQDO IUDJPHQW�LGHQWLILHU DW

WKH�HQG�

�
85, ZLWK�)UDJPHQW�,GHQWLILHU
��

�
� ��

�

�

VFKHPH DXWKRULW\ SDWK IUDJPHQW
����
KWWS ���

� �� �
ZZZ.LQI.HG.DF.XN

� �� �
/RQWRORJ\�

� �� �
DQQRWDWLRQ

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

)UDJPHQW�LGHQWLILHUV�FRPPRQO\�XVHG�WR�LGHQWLI\�VSHFLILF�ORFDWLRQV�LQ�+70/

GRFXPHQWV�

�
)UDJPHQWV�LQ�+70/ 3DJHV
��

�
� ��

�

�

KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO
KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO�6HFWLRQ�

,Q�5')��WKH�WZR�85,V�DERYH�DUH LQGHSHQGHQW LGHQWLILHUV�

85,V�ZLWK�IUDJPHQW�LGHQWLILHUV�FRPPRQO\�FDOOHG KDVK�85,V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV

7HGLRXV�WR�KDYH�WR�ZULWH�RXW�FRPSOHWH�85,V�

$OWHUQDWLYH� ;0/ 4XDOLILHG�1DPHV��41DPHV�
���� $VVRFLDWH�D SUHIL[ ZLWK�D�85,�
���� IROORZ�LW�ZLWK�D�FRORQ���� DQG�D ORFDO�QDPH

�
6RPH�3UHIL[HV
��

�
� ��

�

�

3UHIL[ 1DPHVSDFH�85,

HGVWDII KWWS���ZZZ�HG�DF�XN�VWDIILG�
LQIFRXUVHV KWWS���ZZZ�LQI�HG�DF�XN�WHDFKLQJ�FRXUVHV�
GF KWWS���SXUO�RUJ�GF�HOHPHQWV�����
GESHGLD KWWS���GESHGLD�RUJ�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV� �

�
([DPSOH�41DPHV
��

�
� ��

�

�

HGVWDII�����
LQIFRXUVHV�PDVZV
GF�FUHDWRU
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ

&I��QDPHVSDFHV�LQ�;0/�

4QDPHV�DUH�QRW�85,V�

+RZ�GR�ZH�FRQYHUW�41DPHV�EDFN�WR�IXOO�85,V"
� )LUVW� UHSODFH�WKH�SUHIL[�SOXV�FRORQ�E\�WKH�1DPHVSDFH�85,�
� WKHQ�DSSHQG�WKH�ORFDO�QDPH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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XML QNames, 2
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85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

$ 85, 5HIHUHQFH �85,UHI��LV�D�85, ZLWK�DQ�RSWLRQDO IUDJPHQW�LGHQWLILHU DW

WKH�HQG�

�
85, ZLWK�)UDJPHQW�,GHQWLILHU
��

�
� ��

�

�

VFKHPH DXWKRULW\ SDWK IUDJPHQW
����
KWWS ���

� �� �
ZZZ.LQI.HG.DF.XN

� �� �
/RQWRORJ\�

� �� �
DQQRWDWLRQ

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

85, 5HIHUHQFHV�DQG�)UDJPHQW�,GHQWLILHUV� �

)UDJPHQW�LGHQWLILHUV�FRPPRQO\�XVHG�WR�LGHQWLI\�VSHFLILF�ORFDWLRQV�LQ�+70/

GRFXPHQWV�

�
)UDJPHQWV�LQ�+70/ 3DJHV
��

�
� ��

�

�

KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO
KWWS���ZZZ�H[DPSOH�FRP�LQGH[�KWPO�6HFWLRQ�

,Q�5')��WKH�WZR�85,V�DERYH�DUH LQGHSHQGHQW LGHQWLILHUV�

85,V�ZLWK�IUDJPHQW�LGHQWLILHUV�FRPPRQO\�FDOOHG KDVK�85,V

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV

7HGLRXV�WR�KDYH�WR�ZULWH�RXW�FRPSOHWH�85,V�

$OWHUQDWLYH� ;0/ 4XDOLILHG�1DPHV��41DPHV�
���� $VVRFLDWH�D SUHIL[ ZLWK�D�85,�
���� IROORZ�LW�ZLWK�D�FRORQ���� DQG�D ORFDO�QDPH

�
6RPH�3UHIL[HV
��

�
� ��

�

�

3UHIL[ 1DPHVSDFH�85,

HGVWDII KWWS���ZZZ�HG�DF�XN�VWDIILG�
LQIFRXUVHV KWWS���ZZZ�LQI�HG�DF�XN�WHDFKLQJ�FRXUVHV�
GF KWWS���SXUO�RUJ�GF�HOHPHQWV�����
GESHGLD KWWS���GESHGLD�RUJ�UHVRXUFH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

;0/ 41DPHV� �

�
([DPSOH�41DPHV
��

�
� ��

�

�

HGVWDII�����
LQIFRXUVHV�PDVZV
GF�FUHDWRU
GESHGLD�,QBWKHB+HDUWBRIBWKHB0RRQ

&I��QDPHVSDFHV�LQ�;0/�

4QDPHV�DUH�QRW�85,V�

+RZ�GR�ZH�FRQYHUW�41DPHV�EDFN�WR�IXOO�85,V"
� )LUVW� UHSODFH�WKH�SUHIL[�SOXV�FRORQ�E\�WKH�1DPHVSDFH�85,�
� WKHQ�DSSHQG�WKH�ORFDO�QDPH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

• Cf. namespaces in XML.
• Qnames are not URIs.
• How do we convert QNames back to full URIs?

• First, replace the prefix plus colon by the Namespace URI;
• then append the local name.
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Using URIs in RDF

28th January 2013

• RDF uses URIs for identifying resources.
• Predicate meanings are also resources!
• So URIs also used for identifying the predicates of RDF triples.

RDF and First Order Logic
• ex:index.html dc:creator ex:ewan.
• triple(ex:index.html,dc:creator, ex:ewan)
• So subject, predicate and object are all individuals. 
• Contrast with framebased and OO approaches.
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RDF syntax: N3

28th January 2013

• Various forms of syntax for expressing RDF.
• Although XML is the recommended standard, it is not very intuitive.
• N3 (or Notation 3) developed as a simpler human-readable syntax; 
see http://www.w3.org/2000/10/swap/Primer.
• I’ve been implicitly using a N3-style syntax so far.

• A sequence of three URIs, terminated by a period.
• Various syntactic abbreviations ...

http://www.w3.org/2000/10/swap/Primer
http://www.w3.org/2000/10/swap/Primer
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RDF syntax: Turtle

28th January 2013

8VLQJ�85,V�LQ�5')

5') XVHV�85,V�IRU�LGHQWLI\LQJ�UHVRXUFHV�

3UHGLFDWH�PHDQLQJV�DUH�DOVR�UHVRXUFHV�

6R�85,V�DOVR�XVHG�IRU�LGHQWLI\LQJ�WKH�SUHGLFDWHV�RI�5') WULSOHV�

5') DQG�)LUVW�2UGHU�/RJLF

H[�LQGH[�KWPO�GF�FUHDWRU�H[�HZDQ��
WULSOH�H[�LQGH[�KWPO� GF�FUHDWRU� H[�HZDQ�
6R�VXEMHFW� SUHGLFDWH�DQG�REMHFW�DUH�DOO LQGLYLGXDOV�

&RQWUDVW�ZLWK�IUDPHEDVHG�DQG�22 DSSURDFKHV�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5') 6\QWD[� 1�

9DULRXV�IRUPV�RI�V\QWD[�IRU�H[SUHVVLQJ�5')�

$OWKRXJK�;0/ LV�WKH�UHFRPPHQGHG�VWDQGDUG� LW�LV�QRW�YHU\�LQWXLWLYH�

1���RU�1RWDWLRQ����GHYHORSHG�DV�D�VLPSOHU�KXPDQ�UHDGDEOH�V\QWD[� VHH

KWWS���ZZZ�Z��RUJ���������VZDS�3ULPHU�
,·YH�EHHQ�LPSOLFLWO\�XVLQJ�D�1��VW\OH�V\QWD[�VR�IDU�

� $ VHTXHQFH�RI�WKUHH�85,V� WHUPLQDWHG�E\�D�SHULRG�
� 9DULRXV�V\QWDFWLF�DEEUHYLDWLRQV�«

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5') 6\QWD[� 7XUWOH

1��KDV�EHHQ�ODUJHO\�VXSHUVHGHG�E\�7XUWOH��7HUVH�5') 7ULSOH�/DQJXDJH��

ZKLFK�LV�D�FOHDQHG�XS�VXEVHW�RI�1��

� KWWS���ZZZ�Z��RUJ�7HDP6XEPLVVLRQ�WXUWOH�

2ULJLQDOO\�GHYHORSHG�E\�'DYH�%HFNHWW� QRZ�LQ�WKH�SURFHVV�RI�EHFRPLQJ�D

:�& 5HFRPPHQGDWLRQ�

8VDEOH�ZLWKLQ�63$54/ 5') TXHULHV�

�
1��7XUWOH� 5') 7ULSOHV�ZLWK�3UHIL[
��

�
� ��

�

�

#SUHIL[ GF� �KWWS���KWWS���SXUO�RUJ�GF�HOHPHQWV�����! �
#SUHIL[ JHR� �KWWS���ZZZ�Z��RUJ���������JHR�ZJV��BSRV�! �
#SUHIL[ � �KWWS���LQI�HG�DF�XN�RQW�! �

�(	%DJHO GF�WLWOH µ(OHSKDQW DQG %DJHOµ �
�(	%DJHO JHR�ORFDWLRQ JHR�&HQWUDO �
�(	%DJHO �VWDUV � �

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5') 9RFDEXODU\

$Q�5') YRFDEXODU\ LV�D�VHW�RI�85,V� QRW�ZRUGV�

$Q�RUJDQL]DWLRQ�FDQ�GHILQH�LWV�RZQ�YRFDEXODU\� XVLQJ�LWV�RZQ�85, SUHIL[�

([DPSOH� 'XEOLQ�&RUH�HOHPHQWV��GF�WLWOH� GF�FUHDWRU� GF�GDWH� «��

%XW�5') GRHVQ·W�DQDO\VH�85,V�DQG�GRHVQ·W�JLYH�VSHFLDO�LQWHUSUHWDWLRQ�RI

FRPPRQ�SUHIL[�

2IWHQ�D�85, ZLOO�SRLQW�WR� RU�UHGLUHFW�WR� D�ORFDWLRQ�ZKHUH�LQIRUPDWLYH

FRQWHQW�DERXW�WKH�UHVRXUFH�FDQ�EH�EH�IRXQG�

�
6KDUHG�9RFDEXODULHV
��

�
� ��

�

�

8VLQJ�85,V�IRU�VXEMHFWV� SUHGLFDWHV�DQG�REMHFWV�LQ�5') LV�LQWHQGHG�WR

HQFRXUDJH�WKH�GHYHORSPHQW�RI VKDUHG YRFDEXODULHV�RQ�WKH�ZHE�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

• N3 has been largely superseded by Turtle (Terse RDF Triple Language), 
which is a cleaned-up subset of N3:

• http://www.w3.org/TeamSubmission/turtle/
• Originally developed by Dave Beckett, now in the process of becoming 
a W3C Recommendation.
• Usable within SPARQL RDF queries.

http://www.w3.org/TeamSubmission/turtle/
http://www.w3.org/TeamSubmission/turtle/
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RDF vocabulary

28th January 2013

• An RDF vocabulary is a set of URIs, not words.
• An organization can define its own vocabulary, using its own 
URI prefix.
• Example: Dublin Core elements (dc:title, dc:creator, 
dc:date, ...).
• But RDF doesn’t analyse URIs and doesn’t give special 
interpretation of common prefix.
• Often a URI will point to, or redirect to, a location where 
informative content about the resource can be be found.

8VLQJ�85,V�LQ�5')

5') XVHV�85,V�IRU�LGHQWLI\LQJ�UHVRXUFHV�

3UHGLFDWH�PHDQLQJV�DUH�DOVR�UHVRXUFHV�

6R�85,V�DOVR�XVHG�IRU�LGHQWLI\LQJ�WKH�SUHGLFDWHV�RI�5') WULSOHV�

5') DQG�)LUVW�2UGHU�/RJLF

H[�LQGH[�KWPO�GF�FUHDWRU�H[�HZDQ��
WULSOH�H[�LQGH[�KWPO� GF�FUHDWRU� H[�HZDQ�
6R�VXEMHFW� SUHGLFDWH�DQG�REMHFW�DUH�DOO LQGLYLGXDOV�

&RQWUDVW�ZLWK�IUDPHEDVHG�DQG�22 DSSURDFKHV�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5') 6\QWD[� 1�

9DULRXV�IRUPV�RI�V\QWD[�IRU�H[SUHVVLQJ�5')�

$OWKRXJK�;0/ LV�WKH�UHFRPPHQGHG�VWDQGDUG� LW�LV�QRW�YHU\�LQWXLWLYH�

1���RU�1RWDWLRQ����GHYHORSHG�DV�D�VLPSOHU�KXPDQ�UHDGDEOH�V\QWD[� VHH

KWWS���ZZZ�Z��RUJ���������VZDS�3ULPHU�
,·YH�EHHQ�LPSOLFLWO\�XVLQJ�D�1��VW\OH�V\QWD[�VR�IDU�

� $ VHTXHQFH�RI�WKUHH�85,V� WHUPLQDWHG�E\�D�SHULRG�
� 9DULRXV�V\QWDFWLF�DEEUHYLDWLRQV�«

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5') 6\QWD[� 7XUWOH

1��KDV�EHHQ�ODUJHO\�VXSHUVHGHG�E\�7XUWOH��7HUVH�5') 7ULSOH�/DQJXDJH��

ZKLFK�LV�D�FOHDQHG�XS�VXEVHW�RI�1��

� KWWS���ZZZ�Z��RUJ�7HDP6XEPLVVLRQ�WXUWOH�

2ULJLQDOO\�GHYHORSHG�E\�'DYH�%HFNHWW� QRZ�LQ�WKH�SURFHVV�RI�EHFRPLQJ�D

:�& 5HFRPPHQGDWLRQ�

8VDEOH�ZLWKLQ�63$54/ 5') TXHULHV�

�
1��7XUWOH� 5') 7ULSOHV�ZLWK�3UHIL[
��

�
� ��

�

�

#SUHIL[ GF� �KWWS���KWWS���SXUO�RUJ�GF�HOHPHQWV�����! �
#SUHIL[ JHR� �KWWS���ZZZ�Z��RUJ���������JHR�ZJV��BSRV�! �
#SUHIL[ � �KWWS���LQI�HG�DF�XN�RQW�! �

�(	%DJHO GF�WLWOH µ(OHSKDQW DQG %DJHOµ �
�(	%DJHO JHR�ORFDWLRQ JHR�&HQWUDO �
�(	%DJHO �VWDUV � �

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5') 9RFDEXODU\

$Q�5') YRFDEXODU\ LV�D�VHW�RI�85,V� QRW�ZRUGV�

$Q�RUJDQL]DWLRQ�FDQ�GHILQH�LWV�RZQ�YRFDEXODU\� XVLQJ�LWV�RZQ�85, SUHIL[�

([DPSOH� 'XEOLQ�&RUH�HOHPHQWV��GF�WLWOH� GF�FUHDWRU� GF�GDWH� «��

%XW�5') GRHVQ·W�DQDO\VH�85,V�DQG�GRHVQ·W�JLYH�VSHFLDO�LQWHUSUHWDWLRQ�RI

FRPPRQ�SUHIL[�

2IWHQ�D�85, ZLOO�SRLQW�WR� RU�UHGLUHFW�WR� D�ORFDWLRQ�ZKHUH�LQIRUPDWLYH

FRQWHQW�DERXW�WKH�UHVRXUFH�FDQ�EH�EH�IRXQG�

�
6KDUHG�9RFDEXODULHV
��

�
� ��

�

�

8VLQJ�85,V�IRU�VXEMHFWV� SUHGLFDWHV�DQG�REMHFWV�LQ�5') LV�LQWHQGHG�WR

HQFRXUDJH�WKH�GHYHORSPHQW�RI VKDUHG YRFDEXODULHV�RQ�WKH�ZHE�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������
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Example: FOAF vocabulary

28th January 2013

([DPSOH� )2$) 9RFDEXODU\

)2$) �)ULHQG�RI�D�)ULHQG��3URMHFW��KWWS���ZZZ�IRDI�SURMHFW�RUJ���
GHILQHV�WHUPV��LQ�5')� IRU�PDFKLQH�UHDGDEOH�:HE�KRPHSDJHV�IRU�SHRSOH�

JURXSV� FRPSDQLHV� HWF�
,QLWLDO�IRFXV�RQ�WKH�GHVFULSWLRQ�RI�SHRSOH� VLQFH�WKH\�OLQN�WRJHWKHU�PRVW
RWKHU�WKLQJV�RQ�WKH�:HE�

� WKH\�PDNH�GRFXPHQWV�
� DWWHQG�PHHWLQJV�
� DUH�GHSLFWHG�LQ�SKRWRV� HWF

)2$) 9RFDEXODU\� KWWS���[POQV�FRP�IRDI�����
(DUO\�H[DPSOH�RI�OLQNHG�GDWD�

�
6RPH�)2$) 5HODWLRQV
��

�
� ��

�

�

IRDI�QDPH
IRDI�NQRZV
IRDI�KRPHSDJH
IRDI�ZHEORJ
IRDI�PER[

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

6XPPDU\

5')��´$Q\RQH�FDQ�VD\�$Q\WKLQJ�DERXW�$Q\WKLQJµ�
� EXW�RQO\�XVLQJ�ELQDU\�UHODWLRQV�

5') RQO\�VSHFLILHV�WKH�V\QWD[�RI VXEMHFW�SUHGLFDWH�REMHFW WULSOHV� LW

GRHVQ·W�DVFULEH�IL[HG�PHDQLQJ�WR�DQ\�YRFDEXODU\��ZLWK�D�VPDOO�QXPEHU�RI

H[FHSWLRQV��

5') 9RFDEXODU\�FRQVLVWV�RI�85,V� QRW�RUGLQDU\�ZRUGV�

+RZ�GR�, VSHFLI\�WKDW�,·P�XVLQJ�¶FUHDWRU·�LQ�WKH�VDPH�VHQVH�DV�'XEOLQ
&RUH"

� , XVH GF�FUHDWRU

+RZ�GR�\RX�NQRZ�LI�P\ P\YRFDE�DXWKRU LV�WKH�VDPH�DV GF�FUHDWRU"
� ,Q�JHQHUDO� \RX�GRQ·W� %XW�WKHUH�PLJKW�EH�D�PDSSLQJ�EHWZHHQ�P\

YRFDEXODU\�DQG�'XEOLQ�&RUH�

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5HYLHZ�4XHVWLRQV

:KHUH�GRHV�5') DOORZ�OLWHUDO�YDOXHV�WR�RFFXU"

:KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�D�85, DQG�D�85/"

:KDW�LV�D�IUDJPHQW�LGHQWLILHU"

:KDW�FRQYHQWLRQ�LV�XVHG�WR�DEEUHYLDWH�85,V�LQ�LQIRUPDO�SUHVHQWDWLRQV�RI

5')"

:KDW�DUH�WKH�PDLQ�GLIIHUHQFHV�EHWZHHQ�'XEOLQ�&RUH�HOHPHQWV�DQG�5')"

:KDW�LV�DQ�5') 9RFDEXODU\"

&DQ�D�JHQHUDO�SXUSRVH�5') SURFHVVRU�EH�H[SHFWHG�WR�NQRZ�WKH�PHDQLQJ

RI GF�FUHDWRU"

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

5HDGLQJ

6::2 &KDSWHU��

$OVR�ZRUWK�UHDGLQJ� :�&V�5') 3ULPHU

�KWWS���ZZZ�Z��RUJ�75�UGI�SULPHU��� XS�WR�DQG�LQFOXGLQJ�6HFWLRQ����

(ZDQ�.OHLQ �6FKRRO�RI�,QIRUPDWLFV� 0XOWL�DJHQW�6HPDQWLF�:HE�6\VWHPV� 5') 0RGHOV -DQXDU\���� ���� ������

• FOAF (Friend of a Friend) Project (http://www.foaf-
project.org/): defines terms (in RDF) for machine-readable Web 
homepages for people, groups, companies, etc. 
• Initial focus on the description of people, since they link together 
most other things on the Web:

• they make documents,
• attend meetings,
• are depicted in photos, etc

• FOAF Vocabulary: http://xmlns.com/foaf/0.1/ 
• Early example of linked data.

http://xmlns.com/foaf/0.1/
http://xmlns.com/foaf/0.1/
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Summary

28th January 2013

• RDF: “Anyone can say Anything about Anything”, 
• but only using binary relations.

• RDF only specifies the syntax of subject-predicate-object triples; it doesn’t 
ascribe fixed meaning to any vocabulary (with a small number of exceptions).
• RDF Vocabulary consists of URIs, not ordinary words.
• How do I specify that I’m using ‘creator’ in the same sense as Dublin Core?

• I use dc:creator
• How do you know if my myvocab:author is the same as dc:creator?

• In general, you don’t. But there might be a mapping between my 
vocabulary and Dublin Core.
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Review Questions

28th January 2013

• Where does RDF allow literal values to occur?
• What is the difference between a URI and a URL?
• What is a fragment identifier?
• What convention is used to abbreviate URIs in informal 
presentations of RDF?
• What are the main differences between Dublin Core 
elements and RDF?
• What is an RDF Vocabulary?
• Can a general-purpose RDF processor be expected to 
know the meaning of dc:creator?
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Reading and Task

28th January 2013

• Read
• SWWO Chapter 3
• Also worth reading: W3Cs RDF Primer (http://www.w3.org/
TR/rdf-primer/), up to and including Section 2.2

 with the following question in mind:
• Why is RDF currently the most common representation used 
on the Semantic Web?

• write a 0.5-1 page summary

 

http://www.w3.org/TR/rdf-primer/
http://www.w3.org/TR/rdf-primer/
http://www.w3.org/TR/rdf-primer/
http://www.w3.org/TR/rdf-primer/

