
('87(//$

�

3�

�

1HWZRUNLQ

�

,QIUDVWUXFWXU
�

%DVH

�

R

�

5')

:ROIJDQ

�

1HMG
�

H
�

DO


/�

	 


8QLYHUVLW
�

R
�

+DQQRYHU

DQ




6WDQIRU


8QLYHUVLW\

&RDXWKRUV

�

%RUL
�

:ROI � &KDQJWD

�

4X � 6WHID

�

'HFNHU � 0LFKDH
�

6LQWHN � $PEM|U

�

1DHYH � 0LNDH

�

1LOVVRQ � 0DWWKLD

�

3DOPHU � 7RU

�

5LVFK



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

2YHUYLHZ

(GXWHOOD

�

3URMHF

�

&RQWH[

�

DQ

�

0RWLYDWLRQ

(GXWHOOD

�

(QDEOLQ

�

7HFKQRORJLHV

� 3HHU�WR�3HHU �3�3�

� 5HVRXUF

�

'HVFULSWLR

�

)UDPHZRU

�

�5')�

� 5'

�

4XHU

�

([FKDQJ

�

/DQJXDJ

�

)RUPD
�

5')�4(/�L

(GXWHOOD

�

:RUNLQ

�

6FHQDUL

�  

&XUUHQ

!

6WDWXV

(GXWHOOD

�

&XUUHQ

!

DQ

"

)XWXU
#

:RUN



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

(GXWHOOD

�

3URMHF

�

&RQWH[W

6XEPRGXOH R

�

3$'/

�

3URMHF

�

�3HUVRQDOL]HG $FFH

� �

W

�

'LVWULEXWH
�

/HDUQLQ

�

5HSRVLWRULHV

�

�ZZZ�OHDUQLQJODE�GH�HQJOLVK�SURMHFWV�SDGOU�KWPO�

2YHUYLHZ R

�

3$'/

�

3URMHF

�

�6WDQIRUG  +DQQRYHU�

%UDXQVFKZHLJ ! .DUOVUXKH�

6WRFNKROP " 8SSVDOD�



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

3$'/5

�

%DVL

�

$VVXPSWLRQV

$VVXPSWLR

�

���

�

ORW

�

R

�

OHDUQLQ

�

UHVRXUF

�

UHSRVLWRULHV � ZKLF

�

W\SLFDOO

�

HPSOR

�

YDULRX

�

EDFN�HQGV � YDULRX

�

PHWD�GDW

�

VFKHPDV � DQ

�

YDULRX
�

DUFKLWHFWXUHV � HWF  �

KDY

�

DOUHDG

�

H[LVWH

�

L

�

PDQ

�

LQVWLWXWLRQV� �WURXEOH

�

LVRODW
�

LQIRUPDWLR

�

LVODQGV �

ODF

!

R

�

LQWHURSHUDELOLW\ EHWZHH

�

HDF

�

RWKHU�

$VVXPSWLR

�

���

�

0DQ

�

LQVWLWXWLRQ

�

DU

�

UHOXFWDQ

"

W

#

JLY
�

X

$

WKHLU FRQWUR

%

RYH

&

OHDUQLQ

�

UHVRXUFHV � ZKLF

�

L

�

FXUUHQWO

�

WURXEOLQ
�

PDQ

�

FHQWUDO�VHUYH

&

EDVH

�

DSSURDFKH

�

W

#

OHDUQLQ

�

UHVRXUF

�

VKDULQJ � H�J  � H/HDUQLQ

�

ÅSRUWDOV´ ' �WURXEOH

(

ÅSRUWDOV´ DU

)

FRVWO\ EX

*

XQSURILWDEOH�

6ROXWLRQV�

� 3�3

(

HQDEO

)

LQVWLWXWLRQ

+

W

,

DFWLYHO
-

SDUWLFLSDW

)

L

. /

JORED

0

VKDULQ

1

QHWZRU

2

ZLWKRX

*

ORVLQ

1

WKH FRQWUR

0

RYH
3

WKHL

3

OHDUQLQ

1

UHVRXUFHV

� 5')

(

GHVFULE

)

KHWHURJHQHRX
+

PDWHULD

0

DQ

4

FROOHFWLRQ

+

L

.

GLVWULEXWHG OHDUQLQ

1

UHVRXUF

)

UHSRVLWRULH

+

W
,

SURYLG

)

EDVL

5

LQWHURSHUDELOLW\



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

(GXWHOOD

�

8VLQJ

�

3HHU�WR�3HH

�

$SSURDFK

3HHU�WR�SHHU FRPSXWLQJ LV WKH VKDULQJ R

�

FRPSXWHU UHVRXUFHV DQ

�

VHUYLFHV E\ GLUHFW H[FKDQJH EHWZHHQ V\VWHPV

(GXWHOO

�

FRQQHFW

�

KLJKO

�

KHWHURJHQRX

�

SHHU
�

�KHWHURJHQRX

�

L

�

XSWLPH � SHUIRUPDQFH � VWRUDJ

�

VL]H � IXQFWLRQDOLW\ � QXPEH

�

R

�

XVHUV����

*RDO

�

PDNLQ

 

GLVWULEXWH

!

QDWXU

"

R
#

(GXWHOO

$

VHUYLFH

%

�H�J &

UHSRVLWRU

'

VWRUDJH

(

FRPSOHWHO
'

WUDQVSDUHQ

))+*

(GXWHOO

$

FOLHQWV

0HDQ

%

W

*

JH

) )

KHUH

�

VSHFLILFDWLR

,

DQ

!

LPSOHPHQWDWLR

,

R

# $

VH

)

RI

(GXWHOO

$

VHUYLFHV



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

(GXWHOOD

�

(QDEOLQ

�

7HFKQRORJ

�

��

�

�-;7$�

¾ 3URMHF

�

-;7$ �ZZZ�M[WD�RUJ�

� $

�

RSH

�

VRXUF

�

SURJUDPPLQ

�

SODWIRU

�

W

�

HQDEO

�

3�

�

VHUYLFH
�

DQ
�

DSSOLFDWLRQV

� ,QWHURSHUDELOLW\ � 3ODWIRU

 

LQGHSHQGHQFH � 8ELTXLW\

6RXUFH� /

!

*RQJ " 3URMHF

#

-;7$

$ %

7HFKQRORJ

&

2YHUYLHZ

� /D\HUH

'

DSSURDFK



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

(GXWHOOD

�

-;7

�

/D\HUV

-;7$�HQDEOH

�

(GXWHOO

�

6HUYLFHV

� (GXWHOOD 4XHU

�

6HUYLFH

�

TXHU

�

(GXWHOOD SURYLGH

�

SHHU

�

DQ

�

UHWULHY
�

TXHU

�

UHVXOWV

JXTA service layer

-;7$�HQDEOH

�

(GXWHOOD $SSOLFDWLRQV

� ´3URYLGHU

�

$SSOLFDWLRQV

�

(GXWHOOD 3URYLGHU  (GXWHOOD +XE

� ´&OLHQW

�

$SSOLFDWLRQV

�

&RQ]LOOD �4XHU
!

*8, " .7+ " 6WRFNKROP� " (GXWHOOD 6KHO

#

�4XHU

!

*8, " /�6 " +DQQRYHU� " 2QWRPDW �$QQRWDWLR

$

WRRO " $,)% " .DUOVUXKH

%
" HWF�

JXTA Appl. layer

-;7

&

&RUH

� 6HFXULW\ " SLSH�EDVH

'

FRPPXQLFDWLRQ " 5HQGH]YRXV�EDVH

' '

LVFRYHU\ PHFKDQLVP

JXTA core layer

� (GXWHOOD $QQRWDWLR

$

6HUYLFH

(

DQQRWDW

)

PHWD�GDW

*

VWRUH

'

L

$

UHSRVLWRULHV

� (GXWHOOD 8SGDW

)

DQ

'

5HSOLFDWLR

$

6HUYLFH

(

XSGDW

)

DQ

'

UHSOLFDW

)

�PHWD�

%

GDWD

� RWKH

+

VHUYLFHV �PHGLDWLRQ " PDSSLQJ " HWF��



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

(GXWHOOD

�

(QDEOLQ

�

7HFKQRORJ\ ��

�

�5')�

5HVRXUF

�

'HVFULSWLR

�

)UDPHZRUN

� 85,�EDVH

�

LGHQWLI\LQ

�

PHFKDQLV

�

W

�

GHVFULE

�

GLVWULEXWH

�

UHVRXUFHV � DQ

�

VWDW

�

UHODWLRQVKLS

�

EHWZHH

�

WKHV

�

UHVRXUFHV

� .H

 

UHSUHVHQWDWLRQ ODQJXDJ

�

L

�

WK

�

6HPDQWL

!

:H

"
� 5'

#

JUDS

$

PRGH

%

PDNH

�

L

&

HDV

 

W

�

LQWHJUDW

�'

QXPEH
(

R

)
RWKH

(

IRUPDW

�

IR

(

UHFRUGLQ

�

LQIRUPDWLRQ � H�J * WDEOHV�WXSOHV L

�

5'% � VLPSO

�

DVVHUWLRQ

�

L

�

IRUPD

%

ORJLF � HWF * �

� 5')

+

RIIHU

� '

PHFKDQLV

�

W

�

GHILQ

�

VSHFLIL

!

5'
#

YRFDEXODULHV� HQDEOLQ

�

VFKHPD �

RQWRORJ

 

OHYH

%

PHWD�GDW

'

PDSSLQJ *
� $YDLODELOLW

 

R

)

5')�ELQGLQ

�

W

�

PRV
&

OHDUQLQ

�

UHVRXUF

�

VSHFLILFDWLRQ

�

�'& � ,((

,

/20�,06 �

$'/ 6&25

-

�RQJRLQJ���

� $

�

ÅGLVWULEXWH

�

;0/´ � 5'

#
SHUIHFWO

 

ILW

�

LQW

�

GHFHQWUDOL]H

�

3�3 HQYLURQPHQWV� HQDEOLQ

�

GLVWULEXWH

�

TXHULH

� �

SDQQLQ
�

YDULRX

�

UHSRVLWRULHV�

5'

.

VWUHQJWK LQ H/HDUQLQ

/

DUHD DQ
0

3�3 HQYLURQPHQW



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

(GXWHOOD

�

*RD

�

DQ

�

$SSURDFK

6SHFLI

�

DQ

�

LPSOHPHQ

� �

5')�EDVH

�

PHWD�GDW

�

LQIUDVWUXFWXU

�

IR

�

3�

�

QHWZRUNV

'HYHORSH

�

D

�

SDUW R

�

WKH

RSHQ VRXUFH SHHU�WR�SHHU

SURMHFW -;7$

HGXWHOOD�M[WD�RUJ

&RQWULEXWRU

�

IURP YDULRXV

LQVWLWXWLRQV



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



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

5')�5')6

�

:KD

�

L

�

PLVVLQJ"

5')�5')6

�

GHVFULE

�

GLVWULEXWH

�

UHVRXUFH

�

R

�

WK

�

:H
�

DQ

�

W

�

GHVFULE

�

WK

�

YRFDEXODU

�

�SURSHUWLHV

�

DQ

�

FRQVWUDLQW

�

�FODVVHV �

GRPDLQ�UDQJH� IR

�

WKHV

�

GHVFULSWLRQV

+R

 

G

� !

TXHU

�

WKHV

�

GLVWULEXWH

�

VRXUFH
�

"""

� +RZ G

"

P

#

TXHULH

$

UHDF

%

WKHL

&

GHVWLQDWLRQ"

� +RZ G

" '

HQVXU

(

WKH

#

DU

(

XQGHUVWRR

)

D

*

WKHLU GHVWLQDWLRQ"



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

5')�4(/

�

5'

�

4XHU

�

([FKDQJ

�

/DQJXDJH

5')�EDVH

�

4XHU

�

([FKDQJ

�

/DQJXDJ

�

�5')�4(/�

� 5'

�

4(/�� FRQMXQFWLY

�

TXHU

�

� 5'

�

4(/�

�

5'

�

4(/

�

� GLVMXQFWLY

�

TXHU\

� 5'

�

4(/�

�

5'

�

4(/

 "!

QHJDWLR

#

�64/��

$

� 5'

%

4(/�

&

5'

%

4(/

'"(

WUDQVLWLY

)

FORVXUH �64/��

� 5'

*

4(/�

+

5'

*

4(/

,.-

JHQHUD

/

UHFXUVLRQ

Datalog-based ECDM

RDF QEL 1-5

Edutella consumer

Local query

RDF query 
result

repository

Edutella Provider

Edutella query data flow

� 'DWDORJ L

0

XVH

1

D

0

WK

2

LQWHUQD

/

GDW

3

PRGH
/

�(&'0

+

(GXWHOOD &RPPR

4

'DW

3

0RGHO

5

DQ

176

URYLGH
1

D

0 3

VH

8

R

9

-DY

3

FODVVHV

�5'

*

L

0

XVH

1

W

:

UHSUHVHQ

8 8

K

2

TXHULH
0

WUDQVPLWWH

1

EHWZHH

4

WK

2

SHHUV

�:UDSSHU

0

IR

;

RWKH

;

5'

*

TXHU
<

ODQJXDJH

0

�54/ =

75,3/( = HWF > 5

DQ

1

;0

?

TXHU
<

ODQJXDJH

0

�OLN

2

;SDWK�



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

(GXWHOOD

�

4XHU

�

6HUYLF

�

$UFKLWHFWXUH

JX T A  S e rv ice

Q u e ry E xch a n g e  L a n g u a g e  P a rse r

Q u e ry C la ss M o d e l

R D B M S
A d a p te r

R D F  F ile
A d a p te r

...
d b X M L
A d a p te r



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

(GXWHOOD

�

4XHU

�

&ODV

�

0RGH

�

�(&'0�



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

(GXWHOOD

�

:RUNLQ

�

6FHQDULR

Edutella Provider Edutella Provider

Edutella Hub

Edutella Consumer

Registration:

Query:

Replication:

Annotation:

Edutella Network

Web browser

Mediation, meta-data 
mapping



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

(GXWHOOD

�

&XUUHQ

�

6WDWXV

�

(GXWHOOD SURYLGH

�

SHHU

�

KDY

�

EHH

�

LPSOHPHQWHG �
SHUPDQHQ

�

SHHU

�

KDY

�

EHH

�

UXQQLQ

�

VLQF

�

0DUF
�

�

Back-end: Oracle 8i

Meta-data: RDF

Local query : SQL

Implementer: L3S, Hannover

OLR (Open Learning Repository)

Back-end: Apache Xindice

Meta-data: RDF

Local query : XPath

Implementer: L3S, Hannover

dbXML

Back-end: ConceptBase

Meta-data: RDF

Local query : O-Telos

Implementer: L3S, Hannover

ConceptBase

Back-end: file system

Meta-data: RDF

Local query : Jena RDQL

Implementer: L3S, Hannover

RDQL
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Back-end: RDB

Meta-data: RDF
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Implementer: AIFB, Karlsruhe

KAON

Back-end: Multi data sources

Meta-data: RDF

Local query: AMOSQL

Implementer: Uni. of Uppsalla, Uppsalla

AMOS II 

Back-end: Tamino

Meta-data: RDF

Local query: XQuery

Implementer: L3S, Hannover

Tamino
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