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Overview

Edutella: Project Context and Motivation

Edutella: Enabling Technologies

= Peer-to-Peer (P2P)
= Resource Description Framework (RDF)
= RDF Query Exchange Language Format RDF -QEL-i

Edutella: Working Scenario & Current Status

Edutella: Current and Future Work
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Edutella: Project Context

Submodule of PADLR Project (Personalized Access to Distributed Learning
Repositories) (www.learninglab.de/english/projects/padlr.html)
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Wolfgang Nejdl et al

Overview of PADLR Project
(Stanford, Hannover,
Braunschweig, Karlsruhe,
Stockholm, Uppsala)
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PADLR: Basic Assumptions

Assumption 1/2: lots of learning resource repositories, which typically employ
various back-ends, various meta-data schemas, and various architectures, etc.,
have already existed in many institutions. (trouble: isolate information islands,
lack of interoperability between each other)

Assumption 2/2: Many institutions are reluctant to give up their control over
learning resources, which is currently troubling many central-server based
approaches to learning resource sharing, e.g., eLearning ,portals®. (trouble:
,portals® are costly but unprofitable)

Solutions:

= P2P: enable institutions to actively participate in a global sharing network
without losing the control over their learning resources

= RDF: describe heterogeneous material and collections in distributed learning
resource repositories to provide basic interoperability

Wolfgang Nejdl et al 19/06/2002 4
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Edutella: Using a Peer-to-Peer Approach

Peer-to-peer computing is the sharing of computer resources and
services by direct exchange between systems

Edutella connects highly heterogenous peers (heterogenous in
uptime, performance, storage size, functionality, number of

users...)

Goal: making distributed nature of Edutella services (e.g.
repository storage) completely transparento Edutella clients

Means to get there: specification and implementation of a set of
Edutella services
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Edutella: Enabling Technology 1/2 (JXTA)

» Project JXTA (www.ixta.org)

= An open source programming platform to enable P2P services and applications

= Interoperability, Platform independence, Ubiquity

= Layered approach

JXTA ok
g7 L i icati JXTA
Applications JXTA Community Applications Aoplatione
JXTA
Shell
Sun |
JXTA E 4 = Indexing
= JXTA « Search Peer
Services JXTA Community Services S ioes oFE Lk h;r:?ng Conaaanas
JXTA \ Peer Groups \ | Peer Pipes \ | Peer Monitoring \
Core [
| Security |
Any Peer on the Expanded Web

Source: Li Gong, Project JXTA: A Technology Overview
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Edutella: JXTA Layers
JXTA-enabled Edutella Services %LXTA Beico ayer |

= Edutella Query Service: query Edutella provider peers and retrieve query results

= Edutella Annotation Service: annotate meta-data stored in repositories

= Edutella Update and Replication Service: update and replicate (meta-) data

JXTA-enabled Edutella Applications %?xm AppMiayeri)

= “Provider” Applications: Edutella Provider, Edutella Hub

= “Client” Applications: Conzilla (Query GUI, KTH, Stockholm), Edutella Shell
(Query GUI, L3S, Hannover), Ontomat (Annotation tool, AIFB, Karlsruhe), etc.

JXTA Core %AIXTA core layer |

= Security, pipe-based communication, Rendezvous-based discovery mechanism

= other services (mediation, mapping, etc.)
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Edutella: Enabling Technology 2/2 (RDF)

Resource Description Framework

= Key representation language in the Semantic Web
= URI-based identifying mechanism to describe distributed resources, and state
relationships between these resources

= RDF graph model makes it easy to integrate a number of other formats for recording
information, e.g. tables/tuples in RDB, simple assertions in formal logic, etc.,

= RDFS offers a mechanism to define specific RDF vocabularies, enabling schema /
ontology level meta-data mapping.

RDF strength in eLearning area and P2P environment
= Availability of RDF-binding to most learning resource specifications (DC, IEEE LOM/IMS,

ADL SCORM (ongoing)).
= As , distributed XML", RDF perfectly fits into decentralized P2P environments, enabling
distributed queries spanning various repositories.

Wolfgang Nejdl et al 19/06/2002 8



Learning Lab Lower Saxony [L3S]

Edutella: Goal and Approach

Specify and implement a
RDF-based meta-data
infrastructure for P2P
networks

Developed as part of the
open source peer-to-peer
project JXTA

edutella.jxta.org

Contributors from various
institutions

Home
Background
MNews
Cownloads
FAQ

Help

Getting started
Tutorials

View projects
Join Project JXTA
Login

Mailing lists
Report bugs

Project JXT4 docs
Protocol Spec
License
Governance

harnbare 7 aR7

Developer
Resources

Project Project Home | News | Members
Resources: Mailing Lists | Source Code | Issue Tracking

Project: edutella Ifyoure

Summary: RDF-based Metadata Infrastructure for P2P Applicat
Category: services
License:  The Sun Project JXTA Software License

Overview

This project is a multi-staged effort to scope, specify, architect
infrastructure for JXTA,

Initial Services

. guery Service: Standardized query and retrieval of RDF me

+ Replication Service: Provide data persistence / availability
data integrity and consjstency, .

+ Mapping Service: Translate between different metadata vg
befween different peers. . .

« Annotation Service; Annotate materials stored anywhere in

Vision

Provide the metadata services needed to enable interoperabilit
applications,

Wolfgang Nejdl et al 19/06/2002 9



Learning Lab Lower Saxony [L3S]

_E_.' Project Member List - Netscape b

.

[ |

- O @ O [ Q |Q-}http:.-".v'edutella.i:-cta.Drg.-"sewlets.-"F'rDiectMemberList?JSBWSessicnnldsewlets=:-c2|:ld:-<wpuf1
i

Project

JXTA

Project Info

Horme
Background
MHews
Downloads
Fac)

Help

Getting started
Tutorials

Wiew projects
loin Project 1sTaA
Login

Mailing lists
Report bugs

| F‘rdjef:f 1T docs
Protocol Spec

License
Governance

Members
Post=s 127
CWS Cormrmits G629

I Search |

By any use of this Wwebsite,
wou agreed to be bound by
these Palicies and Terms of
Uze.

<+

Daownload Project JXTA Demos Now!
myJXTA Demo App and Latest Shell

Project

Project Home | News | Members
Resources: Mailing Lists | Source Code | Issue Tracking

?i and
" the winner is...

Ixta Awards Page

Members: edutella

User

allert
bhoriwo
brunkhor
b=imon
candide
capdevielle
changtao
costap
CrOns
digitalis
admm
hardinumich
hatice
hiep25a
ILanDickinson
jackpark

jta

kalinitc
karosseit
kuldeepn
limga
rahbott
rmaedche
manning
rmarioschlosser
rmatola

it

mnll=

B =& & 25 EH | Dokument fertig[1.48 Sek)

Real Mame
heidrun allert

Baoris Wolf

Ingo Brunkhorst
Bernd Simon
Candide Kemmler
Scott Capdevielle
Zhangtao Qu
Pedro Costa

Bernd Kammlander
Raphael Yalz
Graham Moore
Joseph Hardin
Hatice Elmasglnes
Hiep Mguyen

Ian Dickinson

Jack Park

Julien Tane

Wictor Kalinitchenko
Alexander Karosseit
Kuldip Singh Pabla
eakjin lim

mike abhott
Alexander Maedche
Christopher Manning
Mario Schlosser
Tod Matola

Mikael Milsson
Matthias Palmer

Role{s)
Contributor
Project Owner
Comrnitter
Contributor
Contributor
Comritter
Comrnitter
Contributor
Contributor
Comritter
Contributor
Contributor
Committer
Contributor
Contributor
Contributor
Committer
Comritter
Comrnitter
Contributor
Contributor
Contributor
Comrnitter
Committer
Committer
Contributor
Comrnitter

rnrmmitter

If you Register, you could join this Project

Assigned Issues

Wiewy
R
Wi
ey
Wiewy
R
Wi
ey
Wiewy
R
Wi
ey
Wiewy
R
Wi
ey
Wiewy
R
Wi
ey
Wiewy
R
Wi
ey
Wiewy
R
Wi

WA

I[ssues
[=sues
[=ssues
[=ssues
I[ssues
[=sues
[=ssues
[=ssues
I[ssues
[=sues
[=ssues
[=ssues
I[ssues
[=sues
[=ssues
[=ssues
I[ssues
[=sues
[=ssues
[=ssues
I[ssues
[=sues
[=ssues
[=ssues
I[ssues
[=sues
[=ssues

Tesiims

|

[ Te

L



Learning Lab Lower Saxony [L3S]

RDF/RDFS: What is missing?

RDF/RDFS: describe distributed resources on the Web and to
describe the vocabulary (properties) and constraints (classes,
domain/range) for these descriptions

How do | query these distributed sources ???
B How do my queries reach their destination?
B How do | ensure they are understood at their destination?

Wolfgang Nejdl et al 19/06/2002 11
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RDF-QEL: RDF Query Exchange Language

RDF-based Query Exchange Language (RDF-QEL)
= RDF QEL1: conjunctive query

= RDF QEL2: RDF QEL1 + disjunctive query

= RDF QEL3: RDF QEL2 + negation (5QL92) Edutella consumer
= RDF QEL4: RDF QEL3 + transitive closure (SQL3) RDF QEL 1.5 | RDF qL:ery
= RDF QEL5: RDF QEL4 + general recursion TESH
' . Datalog-based ECDM
= Datalog is used as the internal data model (ECDM:
Edutella Common Data Model) and provided as a set
of Java classes Local query
=RDF is used to represent the queries transmitted
between the peers repository
=Wrappers for other RDF query languages (RQL, Edutella Provider

TRIPLE, etc.) and XML query languages (like Xpath) Edutellalguenidatation

Wolfgang Nejdl et al 19/06/2002 12
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Edutella: Query Service Architecture

JXTA Service

Query Exchange Language Parser

Query Class Model

RDBMS RDF File db XML
Adapter Adapter Adapter

Wolfgang Nejdl et al 19/06/2002 13
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Edutella: Query Class Model (ECDM)

EduResultSet hasResult EduResult - EduTupleResult
hasResults. EduResult Fo—— RDFModel hasBindings.EduVariableBinding
- —
hasResultSet ﬁjhasEindings
EduRule e EduVariableBinding
hasHead EduStatementLiteral 1 variable:Resource
hasBody-EduLiteral EUStAamentLIBOral . | oraricats value:RDFNode
hasPredicate:Resource
] hES.ﬂ.rgllmBntS'RDFNDdﬂ hasl,ﬁ'rguments
e alue iabl
hasRules i}hasﬂudy ey AR
EdulLiteral | EduConditionLiteral | . RDFNode
negated.boolaan = op:Operator ==
argl:RDFNode arg?
hasQueryLiterals arg2:RDFNode
Rrascuen T NE
EduQuery Literal Resource
hasRules:EduRule ROFRelfledStatement | .00
hasQueryLiterals:Eduliteral subject:Resource j fl]
hasResultSet. EduResultSet L predicate:Property subject
object: RDFNode predicate Property
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Edutella: Working Scenario

— — —

Mediation, meta-data
BLET] N ! mapping
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Edutella: Current Status

4 Edutella provider peers have been implemented,
permanent peers have been running since March 7

OLR (Open Learning Repository)

Back-end: Oracle 8i
Meta-data: RDF
Local query : SQL

Implementer: L3S, Hannover

ConceptBase

5 i__;-': ,;I \ .."'-..
1 KIS
A,
Rataatathh,

RDQL

Back-end: ConceptBase
Meta-data: RDF
Local query : O-Telos

Implementer: L3S, Hannover

dbXML

Back-end: file system
Meta-data: RDF
Local query : Jena RDQL

Implementer: L3S, Hannover

Back-end: Apache Xindice
Meta-data: RDF
Local query : XPath

Implementer: L3S, Hannover

Wolfgang Nejdl et al
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Edutella: Current Status

3 Edutella provider peers are under development

AMOS I KAON

Back-end: Multi data sources Back-end: RDB

Meta-data: RDF Meta-data: RDF

Local query: AMOSQL Local query: SQL

Implementer: Uni. of Uppsalla, Uppsalla Implementer: AIFB, Karlsruhe
Tamino

Back-end: Tamino
Meta-data: RDF
Local query: XQuery

Implementer: L3S, Hannover

Wolfgang Nejdl et al 19/06/2002 17
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Edutella: Current Status

4 Edutella Consumers have been implemented

Conzilla (Query GUI) Ontology Query (Query GUI)

Implementer: KTH, Stockholm Implementer: Stanford

Edutella Demonstiator - Netscape 6 ]
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Edutella: Current Status

4 Edutella Consumers have been implemented

Edutella shell (Query GUI)

Implementer: L3S, Hannover

B Frame Title

Edutella Consumer Peer --Developed by Learning Lab Lower Saxony
fictual Edutella Networki Beain Search | About Edutella |

Search for available Edutalla Hubs Huly [nfarmation

12s_hub

Search
Search for available Edutellla Providers Hrovdararmation
‘no selection

| khs_provider_rdgl
| alr
Search

1\39._dm<m\_prnvider
‘\Ss_prnvider_prmng

Monitor Selected Provider

You can choose either one Edutella Hub or one Edutella Provider to sende a Query,
If7ou choose neithe of them, the Guen:will be sentto a certain Eduterlia Hub.

i3l x|

Searching finished

Ontomat (Annotation tool)
Implementer: AIFB, Karlsruhe
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3.2 Architecture -

The Edutella annotation service 1s composed of the Edutella peer
g : : _ . 4
structure and the KAON™ framwork incorporating the Ont-O-Mat
plugin for annotation (ct. Figure 4).

Lesezeichen

E

| £

E‘ KAON Plugin Structure

™ Ontomat
Peer
Config

! I

KAON APT K _Edutella
JDBC | RQL Wrapper

Local RDF
Repository

Figure 4: Ont-O-Mat as Edutella Peer

-
] W 4] 5vons b M 2058x2794mm O = B 4] | 3|
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Edutella;: Current & Future Work

RDF-based Edutella Modification Exchange Language (RDF-MEL)

B Transmit requests concerning update and replication within the
Edutella network (see ISWC Paper)

Implement more powerful Edutella Discovery

B Super-peer based indices, efficient peer-only broadcast topologies (see
HyperCuP Paper) plus ontology indices

Integrate other peers into the Edutella network
B UNIVERSAL www.ist-universal.org

Implement low-end Edutella consumer peers
B PDA (Zaurus, iPAQ)

Edutella P2P network as building block to provide ambient intelligence
in a smart learning space

B European IST project ELENA
Iron out bugs and improve ease of configuration and use

Wolfgang Nejdl et al 19/06/2002 21
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Links

= All source code downloadable from the Edutella Homepage
under edutella.jxta.org

= PADLR Project Homepage: www.learninglab.de/english/projects/padlr.html

New Edutella contributors are welcome!
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