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EXECUTIVE SUMMARY

The mission of LUISA is that of exploiting the advantages of a Semantic Web
Service Architecture to make richer and more flexible the processes of query
and specification of learning needs in the context of Learning Management
Systems and Learning Object Repositories.

In this Deliverable we present the Final Reference Prototype implementation of
the LUISA Framework by an overview of its constituent software components
and their integration and interaction, while detailed information about each
module can be found into specific deliverables (see Appendix A for further
information).

The Final Prototype is intended to provide the user a friendly and flexible
environment where s/he can work in a direct, assisted way with the Semantic
Web Service technology and the ontologies that represent the core of the
LUISA project. This Prototype is an extension of the First Prototype presented
into D5.2, Initial Reference Implementation Prototype, and offers new
functionalities according to the suggestions collected during all project life and
feedbacks received after the formal evaluation performed by the use case
partners.

The adopted service-oriented approach for the integration of the modules allows
the typical advantages of the service oriented approach (loosely coupling,
encapsulation, modularity, etc.) and facilitates the integration of additional
components (e.g. new LOMRS) or the replacement of the existing ones,
fostering the adoption of new business models.
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1 INTRODUCTION

This document describes the Final Prototype Implementation developed for the
LUISA project, from a functional and technical point of view. The prototype is
designed to provide an environment where the user can work in a friendly way
with the ontologies and the Semantic Web Service technology that represent
the core of the LUISA project.

There are two use cases with different needs that have to be supported by the
prototype: the Industrial case, aimed to support employees trainings, and the
Academic case, addressing instructional purposes at university.

Section 2 highlights the overall system architecture and how the constituent
modules are integrated and communicate each other. Next sections summarize
the various system components: Section 3 presents the GUI, Section 4 is about
the Negotiation Layer, Section 5 describes the LUISA Semantic Web Services,
Section 6 depicts the Annotation Tool characteristics and Section 7 offers an
overview of the LUISA LOMR. Section 8 draws the conclusions. Further details
about components and related installation procedures are contained into the
Appendixes.

2 LUISA ARCHITECTURE AND MODULESINTEGRATION

This Section offers an overview of the overall LUISA architecture presenting the
main constituent blocks, their integration and the system workflow.

2.1 LUISA Conceptual Architecture

LUISA framework is composed of several modules developed by the different
partners with the support and supervision of the use case partners. From the
beginning, the consortium decided to follow a generic layered architecture that
is depicted in Figure 1.
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The top green layer represents the user interface of LUISA developed in WP5
(LMS) and in WP3 (Annotation user interface), although the Annotation Tool
has a server-side component represented in the lower green layer. In these
lower layers reside the repositories of learning object metadata (LOMR), plus
the services that abstract their behaviour from the rest of the platform,
developed mainly in WP4 and tailored to the case studies needs (WP6 and
WP7). The two orange middle layers represent the SWS-based infrastructure
for e-Learning that is developed within the WP2, including the Negotiation Layer
and the SWS infrastructure.

We can summarize the layers as following:

Interface Layer: it contains all of the applications that may access the
functionalities provided by the SWS Infrastructure as well as the tools that
support the development of items stored within the SWS infrastructure. In
particular, we distinguish two kinds of application: e-Learning and authoring.
The first category represents applications that apply to end-user such as
learners. The second category represents applications that apply to authors
such as teacher as well as semantic developers. LUISA-specific
components at this layer are: the Learning Management System (LMS) and
the user interface of the Metadata Annotation Tool.

Process Language Layer: it aims at supporting the learning objective of an
end-user by using the functionalities provided by the Semantic Web Service
Layer below. At this level such functionalities are described in terms of goals
and arranged by following specific descriptions (e.g. rules) to implement a
learning design that fulfils the requested user objective. To accomplish this,
the main functionality is triggered by the Negotiation Layer component,
which is tailored to the case study specific functionality by using the Query
Resolver and Composition Manager components.
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Semantic Web Service Layer: it is mainly composed of two components:
Transparency Layer and SWS Environment. The first one simply hides the
specific features of the underlying WSMO-based SWS broker - i.e. WSMX or
IRS-IIl — by providing a well defined interface to access SWS technology
facilities. The second component is IRS-Ill, which plays the role of SWS
broker in the LUISA Infrastructure. To achieve this, IRS-III utilises a set of
SWS descriptions, which are composed of WSMO goals, mediators, and
Web services, supported by relevant ontologies.

Service Layer: it exposes the functionalities available at the Data Layer as
well as supporting functionalities (e.g. mediation and semantic mapping
services) as Web services. The use of Web service technology allows us to
abstract from the underlying hardware and software platforms. All of the
Web services available at this level are semantically described within the
SWS Environment above.

Data Layer: it contains all of the possible systems that provide resources to
support a learning process. For example, several learning object repositories
may be available at this layer. The resources provided by available systems
are issued through specific services, which may perform even complex
computations (e.g. involving semantic reasoning). These services are
exposed in the Service Layer. Our infrastructure is open to every kind of
legacy system. However, a LUISA-specific component at this level is the
LUISA Learning Object Metadata Repository (LOMR).

The components delivered in these layers are further detailed in the next
sections of this deliverable.

2.2 Integration of LUISA components

As seen above, the LUISA framework consists of a set of components and
services provided by different partners that allow creating, annotating, querying
and composing LO in learning object metadata repositories using Semantic
Web Services technology. These components have been described in the
different work packages deliverables in detail. The purpose of this section is to
describe how the consortium achieved a smooth integration in the LUISA
framework.

From the beginning of the project the consortium decided to follow a service-
oriented approach when applicable to deal with the integration of components.
Apart from the typical benefits of the service oriented approach (loosely
coupling, encapsulation, modularity, etc.), in the case of LUISA we would like to
stress a few interesting issues:

a component abstracted as a service can be seen as a black box by the rest
of the components. This eases the testing process by the usage of “stubs”
that behave as the final components do.

a service can be deployed easily and in a distributed fashion. This is a clear
advantage for the integration of components developed by different partners,
because it gives the possibility of using different integration environments.

a service interface allows an easy replacement of a concrete functionality. In
this sense, changes in the infrastructure or software can be easily handled.
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we performed a step forward by using SWS technology, which allows a
higher degree of decoupling of the user interface of the services provided by
the repositories.

A more detailed picture showing the service oriented approach followed to
communicate the different components is presented below.
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In Figure 2 the interaction between the GUI and the Negotiation Layer is
achieved by the abstraction of the Negotiation Layer interface using Web
services technology. The same approach can be traced following the Service
Layer, which somehow wraps up the LOMR and a series of extra services
(DRM, Collaborative Filtering, data access, profile retrieval, etc.).

On the other hand, the Annotation Tool has a direct link between its user
interface and the server-side. This is due to the nature of the annotation that is
in essence less loosely coupled than the other parts of the architecture.
Besides, this component has been developed by one partner, therefore
minimising the impact on the integration. On the other hand, the use of Web 2.0
technologies in this tool (json and AJAX) allows a smooth integration in the
retrieval of the annotations of a given LO and other extra functionality needed
by the LUISA-specific LMS GUI.

2.3 LUISA in action

The integration of the LUISA components can be perceived in a better way
when following a workflow-like action diagram as the one depicted by Figure 3.
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The figure shows the two main branches followed by LUISA users when dealing
with the system. The branch a. shows the annotation of resources that is
described in detail in Section 6, while b. depicts a typical query. In this section
we describe an example of the b. scenario to better show the way the different
components work together. We assume that the a. scenario has been fulfilled
before, and there are LOMR where the resources are already annotated.

(b.1) Query

A typical query is started by the learner using the LUISA LMS user interface.
One precondition is that the learner has to have a Moodle and a LUISA profile
already generated. The user may modify the preferences using both Moodle
and LUISA functionality. Once the learner is logged in, the LUISA LMS passes
the credentials to the Negotiation Layer in order to start a session. Web
services are typically stateless. The session management is achieved by using
a Negotiation Layer Web service operation, which returns the session identifier
(called correlation id.) to the LUISA LMS. This correlation id will be exchanged
in the rest of the SOAP messages of the current session between the LUISA
LMS and the Negotiation Layer.

The Negotiation Layer also returns the learner knowledge gap (based on the
competencies —and levels if appropriate- that the user has). The LUISA LMS
proceeds to show this gap. In the current version of the prototype, there are two
different versions of the GUI, one for each case study. The LUISA LMS also
interacts with the annotation tool in several moments in order to show a
graphical representation of the competency ontology or to retrieve metadata
from the LOMR. More information of this integration is in Section 7.

Once the user selects the parameters of the query, a new SOAP message is
sent to the Negotiation Layer, initiating the query process.
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(b.2) Goal Invocation

The Negotiation Layer receives the query parameters plus the correlation id.
Then this component initiates the process of querying the LOMR by using goal
invocations. That means that depending on the organizational rules stated in
the Negotiation Layer (different query resolver strategies for a given client), this
component may perform several goal invocations to the SWS layer
infrastructure until the objective of the learner is achieved for a given strategy.
These invocations are easily done by using the API provided by the SWS
infrastructure (the so-called Transparency Layer). For more information about
the Negotiation Layer, see Section 4.

Figure 4 shows the steps performed until this point.
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based on the EADS back office system CDI_228 [CO-EE-General Engine Performance],
""""""""""""""""" R N value = 1
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(b.3) Service Invocation

The Semantic Web Service infrastructure (IRS-III) receives the goal invocation
and with this information decides at run time the services to invoke using SOAP
messages. This decision may lead to an orchestration of different services
provided by the LOMR. This is shown in the figure below. For more information
see Section 5.
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(b.4) LOs

The Web services on top of each invoked LOMR start the process of retrieving
the set of LOs identifiers that are annotated with metadata that fit with the query
parameters. For more information about the LOMR see Section 7.

(b.5) LOs

The IRS-IIl composes and formats the result of the LOMR services invocations
and sends it to the Negotiation Layer.

(b.6) Results

The Negotiation Layer applies the organizational rules, which may lead to
perform new goal invocations or to return the results to the LMS. The final
results are ranked and formatted before returning the SOAP message to the
LMS that displays this information to the learner. The learner may ask for more
metadata retrieved using the annotation tool features integrated in the LUISA
LOMR.

The last part of this flow is shown by Figure 6.
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3 LMSAND GRAPHICAL USER INTERFACE

This section presents the user interface to access and utilize the LUISA
Framework integrated into the Moodle LMS.

3.1 Scope

The purpose of the Graphical User Interface is to allow users to exploit the
advantages of a semantic technology without having to deal with its low level
details, by providing them an attractive, supportive, dynamic and intuitive set of
pages aiming to assist in the fulfilling of personal learning needs.

3.2 HW&SW requirements
The interface consists of two main modules:

- one is a set of PHP, HTML and js pages that constitute the Moodle block
and provide the graphic interface the user interacts with;

- the other module is a REST Web Service that decouples the graphic part
from the functional one, managing the communication with the NL

About the hardware requirements:

Disk space: 160MB free (min)

Memory: 256MB (min), 1GB (recommended). The general rule of thumb
is that Moodle can support 50 concurrent users for every 1GB of RAM,
but this will vary depending on your specific hardware and software
combination.

About the software requirements, the Moodle block requires Moodle version
equal or higher than 1.7.3, MySQL version equal or higher than 4.1.16 and PHP
version equal or higher than 5.2.0.

The REST service requires
- .NET Framework version 2.0
- 1IS version equal or higher than 5.1
The two modules can be on the same or different machines indifferently.

3.3 Installation procedure

Moodle needs to be installed and running, then the LUISA extension block, that
is provided as a zip file, can be easily installed. In the following you can find the
detailed installation and configuration procedures.

3.3.1 Prerequisites
Moodle needs to be installed and running. See [1] for the related procedure.
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3.3.2 Installation
For the REST service the code is available from

http://luisa.atosorigin.es/www/images/stories/technical/GUI/LUISA GUI-
wsclient-RELEASE.ZIP

The installation procedure is the following:

1. unzip the zip file into whatever folder
2. create a virtual folder from IIS for that folder, preferred alias: wsclientluisa
3. configure IIS to allow GET, HEAD, POST, DEBUG, PUT, DELETE:
[IS-> select the virtual directory
right click -> Properties -> Virtual Directory -> Configuration
select the extension .aspx -> Edit
check the verbs, add if needed
4. grant write rights on the "logs" folder

5. please check the following parameters into the web.config file and edit
them if needed:

o NL Service

o EADSNeglLay.EADSDataluisaWs

o UHPNegLay.UHPDatalLuisaWS
For the Moodle block the code is available from
http://luisa.atosorigin.es/www/images/stories/technical/GUI/LUISA _GUI.zip

and the installation procedure is the following:
1. unzip the block zip file under the moodle\blocks folder
2. add the following lines:

o require_once("$CFG-
>dirroot/blocks/luisa_ext/uhpP2/UHPUserProfile.php");

o require_once("$CFG-
>dirroot/blocks/luisa_ext/eadsP2/EADSclasses.php");

to your moodle config.php file just before the line:
require_once("$CFG->dirroot/lib/setup.php");

3. check to point to the right services into the init_ext_var.php file under the
moodle/blocks/luisa_ext/<use case> folder

4. execute the luisa.sqgl script available from

http://luisa.atosorigin.es/www/images/stories/technical/DB%Z20extension.
doc

and check that the following tables have been added to the Moodle
database:
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o mdl_block luisa_ext eadsmapping
o mdl_block_luisa_ext_uhpwp
o mdl_block luisa_ext uhpwpdetails
5. for the localization another zip file is provided from

http://luisa.atosorigin.es/www/images/stories/technical/LOCALIZATION.Z
IP

and it has to be unzipped into moodle\lang\en_utf8 folder, it adds three
files:

luisaext.php
luisaext_eads.php
luisaext_uhp.php

OPTIONAL: If you would like to support translation for other languages
installed, for each supported language:

6. copy the three files mentioned above into  your
moodledata\lang\<your_language>_utf8 folder,

7. open the files, translate and save. The lItalian translation is already
provided into our zip.

8. check your php settings and turn off safe mode or change the time limit
in the php.ini

9. visit the admin page, the module should be noticed and registered as a
new entry in the table "modules”

3.3.3 Configuration

As an administrator, add a block with type "LUISA Extension" and use the edit
modality in order to set title, content and footer. Sample values:

Title: LUISA (or something else)

Content: some text (i.e.: LUISA Semantic search)
with a link having url:
http://<moodlehosthame>/moodle/blocks/luisa_ext/X/home.php

(mandatory, this is the "home" for the semantic search section; X is the
folder, see below)

Footer: not necessary, can be left blank

Do this twice, for the two use cases:
http://<moodlehostname>/moodle/blocks/luisa_ext/uhpP2/home.php
http://<moodlehosthame>/moodle/blocks/luisa_ext/eadsP2/home.php

Note: if the adding of multiple blocks is not possible, then it could mean that
multiple instances have to be allowed:

enter as an administrator
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from site administration -> modules -> blocks you should allow multiple
instances for the LUISA block in order to be able to add two blocks for
the two use cases

3.4 Module description

Two separate modules have been developed to support the two use cases
scenarios. From a high level point of view, the modules structures are the same,
having sections for:

- users profiles management
- formulating and sending queries
- getting queries results and work with them

When the user logs in, the system stores her/his profile in cache in order to
minimize the number of calls to the NL service. The user can insert, verify
and/or update his personal preferences; these will be taken into account when
s/he sends a query to the NL. The NL receives a “special code” (correlation
identifier) that allows the NL to retrieve the user preferences and use them
together with the query input parameters to perform the search. After the query,
two sets of results are displayed: a “best selection” and an “alternative list” with
some information about the retrieved LOs as from the use case specifications.

The peculiarities of each use case are described in the following paragraphs.

3.4.1 Industrial Use Case
The EADS Final Prototype is available at the LUISA public Moodle site:
http://knowgate.nada.kth.se/moodle/

For testing: enter the "Learning Management Systems" section, on the right
bottom of the page you can find the “LUISA - EADS extension”. Follow the link
to enter.

The Industry Use Case is provided by EADS-CCR to test and validate the
applicability of the LUISA concepts and prototype on a real educational program
in an industry specific context.

There are two main areas within the Prototype: the User Preferences
management and the Query pages. The User Preferences section allows to
insert and update a set of data that constitute the LUISA profile for the user and
that will be taken into account during the query phase to better match the
search results with the user needs and preferences. The Query section allows
inserting parameters for the search and retrieval of results.

What follows is the user guide to the developed final prototype following the
scenario description contained into D 6.1.2 [2]. This Prototype also takes into
account the suggestions and recommendations described into D 6.4.2 [3] as a
result of the evaluation phase.
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3.4.1.1 User registering

The user is identified by the system through a login and password mechanism
so that the system can retrieve his / her information in the database and identify
his / her role.

3.4.1.2 User Preferences

The user can access a screen where s/he can select or change the preferences
specific for the LUISA profile. Preferences might be relaxed in case they are too
constraining (no results).

The set of User Preferences for the Final Prototype is:

Position
Profession

Learning strategy: the Learner may precise his/her Learning strategy,
allowing for different prioritization of learning needs:

o PLAN mode intends to support a query driven by the current
user’'s competency gaps with regard to his/her current job position.
The term refers to the fact that training needs shall be part of the
user’s training plan

o DIF mode is intended for searching other possible trainings, not
necessarily related to the user’s current gaps. DIF stands for the
French law so called “Droit Individuel a la Formation” (Individual
Right to Formation)

Group

Learning method: the Learner may precise his preferred learning method:
in-situ VS at some training organism place

Working location — first and second choice: the Learner may precise which
LO location s/he accepts.

Language — first and second choice: the Learner may precise which LO
language s/he accepts. Indeed s/he may accept a working language
different from his/her native language. Per default the language preference
is the same as the Learner’s native language

Preferred max duration: the Learner may constrain (strictly / approximately)
the total duration of the training plan

The user preferences page can be seen from Figure 7. These are the
preferences used and managed through the LUISA Moodle extension.
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You are logged in as useruser {Logout)

|LUISA ¥ LUISA extension » Preferences

Preferences

Pt
EADS
CCR

User preferences

Position:  Position

Frofession: profession

Learning pie O pLan @
strateqgy:

Group: ‘ maintenance industriels »

i
Locaions: F12 o
hopaegess Fih hoim:
|LUISA B LUISA extension b Preferences |
2 #

Position and Profession are read-only values, this means that they are shown
to user with informative purpose but they can not be updated by the user
himself.

3.4.1.3 Query

When the user logs in, the GUI retrieves his/her user profile, including the
current competency gap. The user gap is the set of the competencies required
to the user by his working position, including the current mastered level and the
requested one. It also verifies if the user has “DIF” or “PLAN” as preference
(see “Learning Strategy” field into preferences), these are the two main query
policies.

In the PLAN modality, the GUI displays the user competency gap. Learner’s
competencies information displayed include each competency name and code.
The gap is represented by displaying both current and required proficiency
levels per competency:

- green cursor shows positive or no gaps (current level equal or greater than
the required level)

- red cursor shows negative gaps (current level lower than the required level)
- the required level is shown in bold

The displayed CO information can be immediately used as search criteria or the
learner is allowed to make a further selection through the displayed data. The
user is allowed to select or precise the target competencies, competencies
elements (and levels). This is a way for him / her to validate the list of missing
CO provided by system or to reduce the scope of his / her query to one or
several competencies from the same list. The user is allowed to change the
current or required level of a competency, using the arrows buttons at the end
of the sliders or dragging the cursor directly.
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The user cannot add a new CO that isn’t proposed in his / her profile or position

requirements.

Figure 8 represents the interface for the PLAN query.

luisa

You are Ingge_d'in as user user (Logout)

|LI.IISA = LUISA extension » Queryinterface

Query interface

PLAN BIF

Below you can find your competencies gap in relation to your current position and profession.
Flease select cormpetencies you would like to encrease and your expected level,

PLAN Search

Pasition; position xyz
Profession: AE-AA-Manager
fQuery strategy:

Total competencies in gap: 30
Page: I 2 3

11, [871] CO-ET-Know 2 7 2 3 r
cormnpany & regulation £ — 1 ¥
procs -3
iz, [873] CO-EY-Know E T L = 5 F]
product range & solutions q}’_'(.,--' b
13, [9338] SK-®Ww-Generic _ 7 | . 3 B am
computer Environment 'J”_"L__.A al
14, [570] AP-EZ-Landing 3
Gear Test g s =l b 7l
15, [888] CO-EZ-Detect =3 ¥ O
anamolies & LG impact W \/' L)
16, [872] CO-ET-Know . . 0
fundamentals of A/C o =t £l
function A e
17, [877] CO-EY-Integrate =i %, O
&/C airworthiness LA el
18. [B78] CO-Er-Manage 2 i 2
Development & Mods ) —l | 3 O
Process -5
19, [575] CO-Ev-Manage _ © ! E 2 5
& maonitar supplisrs L ol b ¥
20, [9336] SK-%Xw-web 4 e 7 g E
browser & i o O
Page: 1 2 3
[Ee=ch] Do Seeiches
LUISA » LUISA extension & Guery interface
34 ) % #

As from Figure 8, the user’'s competencies in gap are paged.

Foreseen query strategies are:

1. Basic : selection of competencies (default). In this case all competencies
are selectable (even the ones that does not belong to the current
profession) and the required levels can be changed (even to be less than

the current one)

All negative gaps: the query will get LOs to fulfil only the negative gaps

Weak field : the query will get LOs to fulfil only the weak gap

Hole in the profile : the query will get LOs to fulfil only the holes into the

profile

5. Job specific : the query will get LOs specific for the user job
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The user’s current position and profession(s) are presented but they are not
selectable. The sample query interface presented by Figure 8 is a PLAN “basic”
query. The competencies are selectable and the current levels can be changed.

In DIF modality, the user is also allowed to select another target Profession by
navigating into the Function-Field-Profession reference tree. This will cause a
new computation of the competencies and gaps list. But since the proficiency
levels are only known for individual job positions and they are not defined for
reference Professions, gaps can only be computed in missing competencies
terms without levels. So there are no more the sliders to show the user’s levels
for the competencies, but just a simple list. The interface for the DIF modality is
reported in Figure 9.

You are logged in as test test (L-ugnu'ti

m T
luisa

|LUISA B LUISA extension » Queryinterface

Quesy interface ]
EADS
CCR
PLAN DIEFE;
DIEFE Search
Position: Dposition xpz Fl-t8 b snagemert -~
Profession: AF-A4-Manager Fl-Bé-Project b aragemert
Competencies: AP-BA-Project Management O perations [P0
AP-Ba-Project Leader =
1.[1287] AP-IF-=
[ ] bl Bl O APBR-Manager of IS performance and
2.[6] CO-AA-Budget Management O Fl-Ba-Praject Management
e AP-BA-Fioject Management O perations [PhO
3.[7] CoO-AA-Communication Management O SPBAPioject Leadsr =
4.[8] CO-a4-Customer Relationship Choosel  APBeGd-Managerof 15 performance and
Managemant O Profession; | Fl-EA-Aimorthiness & Safety
X AP-Ed-Ainmorthiness & Salety
5.[11] CO-AA-Project Management F FI-E&-Ainorthiness & Safety
Sl APEd-dinmarthingss & Satety
sila5]eashaSupplissManagement g FI-EC-#ircraft Systems & lnterior Design
7.[1282] CO-IE-Infrastructure capacity planning [ APEC:Cabin Spstem Integration & Test
. . AP-EC-Industrial design §
8.[1306] CO-IF-Service operation O AP-EC-Cabin & Cargo Enginesring Support
3.[2083] CO-WA-Gensric Computar APECdnterion & Tech. Momt
En[virDm]nEnt & = AP-EC-Cabin Sps &DesigndHuman FactordHMI
10.[2107] CO-ZA-English {read and understand) [
11.[17] SK-AA-Knows financial management O
12.[18] SK-AA-Knows budget management 4
13.[19] SK-aa-Defines financial processes O
14.[20] SK-Af-Manages seryices invoicing O
15.[21] SK-AA-Understands customers 0
requirernent
18.[22] SK-Ad-Informs on service level El
17.[23] SK-aA-Information on training F
18.[24] SK-AA-Manages customers expectations [
19.[25] SK-AA-Selects communication O
20.[26] SK-aA-Customizes messages O
Search Other Searches
50 % #

The query presented by Figure 9 is a “DIF” one. The professions are selectable,
even if the current one(s) is (are) read-only. If the user does not change the
profession, there is the same behaviour as for PLAN. If the user selects another
profession, the NL retrieves the competencies of the new profession and sends
back to the GUI the list of competencies of the new profession. The rules to
apply are similar, but without taking levels into account:

ranking
reuse the rules of relaxation
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3.4.1.4 Display and select results

As an answer, the system proposes a list of LOs structured in two parts:

- the first part is a “best selection”; it includes LOs that together best answer
the query (according the chosen strategy, e.g. see various query resolving
strategies such as target the highest CO gap, etc. into the resolver
dedicated section)
the second part is a list of alternative possible LO, that might answer the
guery although less well ranked

Information Socicty

For each LO in the lists a minimal set of information shall be displayed so the
Learner can understand what it is about; for the moment, code and title and
provided competencies. The user shall be allowed to access (open) attached
files if available. Furthermore, for each LO in the lists, the learning outcomes in
terms of target CO shall be displayed. Figure 10 presents a sample results list.

You are logged in as user user {Logout})

-

luisa

‘LUISA b LUISA extension » Query phase & Selection phase

Search results

EADS
CCR

Your query

Querying as user: 6734 LR T (P
PLAN Query 1. 4 r

BUSIMESS OBJECT REPORTER ET EXPLORER @ * * * t+ 4 1
Competencies;

[9334] SK-RW-Database 9330, SK-KWW-project management software

maftagers. 9331, SK-RW-word processor

Current level: 1
Requested level: 1 9532, SK-RW-spreadshest program

Competencies:

9333, SK-XW-presentation programm
[9332] SK-¥W-spreadshest 9337, SK-XW-Windows
prograrm 3538
Current level: 2
Requested level: 5

. SK-RW-Generic computer Environment
9334, SK-XW-Dsatabase manager.

Search results:

WORD PUBLIPOSTAGE ET MAILING @ * * o O
6 LO(s) in LUISA suggestion Competencies;

0 Lois) in Alternate List 9331, SK-HW-word processor
9334, SK-xW-Database manager,
9335, SK-XW-e-mail communication software
9336, SK-RW-web browser
BIIF . SK-RW-Windows
UF3E, SK-RW-spreadsheet program
9338, SKE-RKW-Generic computer Environmment

ECXEL LES FONCTIONS INTEGREES ? ﬁ ‘i& T4 O
Competencies;

9332, SK-RW-spreadsheet program

9333, SK-KW-presentation programm

9334, SK-XW-Database manager.

33T, SK-RW-Windows

EXCEL OPTIMISATION - TRUCS & ASTUCES ? * * 1t4 O
Competencies;

9332, SK-xW-spreadsheet program

9333, SK-KW-presentation program

9334, SK-RXW-Database manager.

9337, SK-RW-Windows

EXCEL BASES DE DOWMEES /OUTILS D'AMALTSE @ ﬁ y‘{ b B O
Competencies;

9332, SK-®W-spreadsheet program

95334, SK-RW-Dstabase manager.

9333, SK-KW-presentation program

9337, SK-RW-Windows

EXCEL LES GRAPHIQUES ? * ‘Q 1t4 Ll
Competencies:

9332, SK-RW-spreadsheet prograrm

9333, SK-XW-presentation program

9334, SK-XW-Database manager.

33T, SK-RW-Windows

ok with these resources

LUISA » LUISA extension b Ouery phase » Selection phase |

6/ 0 %
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As from the interface reported into Figure 10, the Learner can change the order
of the LOs into the list by clicking on the arrows on the right; the stars on the
right indicate the system rating of the LOs . The small balloon near the LO’s title
is a link to the Google map showing where the site providing the training is. It is
also possible to select/unselect some LOs and add them to a kind of work list;
once the user notifies the system that s/he has completed the LOs, the system
also reminds him/her to notify the completion to his/her Team Manager.

To have a clearer idea of the information provided by a LO, it is possible to get
a metadata page by clicking on the LO title, then a new window like the one in
Figure 11 will appear.

: 3 hitp:ifknowware.nada.kth.se:B0B0 - ashame: AJAX based SHAME - Mozilla Firefox il [z
~

{ Title

In Specific Language
Title* BUSINESS OBJECT REPORTER ET EXPLORER
Language” French

Identifiar* Hin as user user (Logout)
Catalog* eads
Entry* 80004751

Language French

Description

In Specific Language EADS

0 - créer un rapport a parir de 'assistant construction d'une reguéte simple, utiliser les conditions pré-définies il
utilisation des glisser-déplacer de cellules, méthodes de formatage des cellules personnalisation des graphes
création et utilisation de conditions complexes utilisation des opérateurs booléens ruptures calculs trie filtrage des

Description® données alerteurs palmares notions de mdéles impression des documents synchronisation des documents - module
‘explorer’ ; analyse multidimensionnelle ; rotation des axes exploration de l'information création d'un rapport maftre @]
détail - module ‘explorer’ : analyse multidirmensionnelle : exploration dés higrarchies microcubes dynamigques T4
analyse en cascade [ navigation dans l'information) concept de hiérarchies

Language* French

Keyword

In Speci.ﬁc Language
Keyword Base de données
Language French

Structure collection 13 a
Aggregation faur

Level

Contributor

Reole Training Manager

Interactivity Type expositive
Learning

Resource Type et

Intended End User leamer 0
Role T4
Context training

Cost YES ~

Done [v]

The details page reported in Figure 11 is the Annotation Tool in read-only
mode. For further information about this component see Section 6.

3.4.1.5 Improvements from First Prototype

Below we present a table that summarizes the EADS suggestions and
recommendations reported after the First Prototype evaluation (and described
in D 6.4.2 [3]) that have been taken into account and implemented in the EADS
Final Prototype.

Recommendation Interface Comments

To remove the “minutes” unit in the choice of | Preferences done
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training duration.
To rearrange user preferences page areas. Preferences done
To indicate the full number of profiled | Query done
capabilities (AP, CO & SK).
To add a short explanation of PLAN/DIF | Query done
modality.
To remove the boxes carrying current levels. | PLAN query done
To page the user's gap to avoid annoying | PLAN query done
scrolling and to enhance the gap
understandability.
To order the user’s gap. PLAN query done
To implement query by strategy. PLAN query done
When research does not succeed, to provide | Query, Results | done
a help or an error message.
To indicate the maximum number of stars. Results done by “light
grey” stars
To remove the current window of | Results done
explanations.
To remind user’s strategy, modality and gaps | Results done
in the specific area.
To remove “alternative list” option if no LO | Results done
appears there.
To remove URL address of Los. Results done
/ 0 77 7 7 4

3.4.1.6 Sample data for testing

In this section we report a few sample
prototype main features.

Access the Moodle instance at:
http://knowgate.nada.kth.se/moodle/

User credentials:
Login test00
Pwd test00

data that can be used to test the

Learning Management Systems -> LUISA EADS extension P2 (on the bottom

right of the page) -> Click to enter
PLAN query

- Query as user 6734

- Select PLAN tab if not already selected

- Select competencies: 9334 level 1, 9332 level 3
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Click “Search” button
Result: workplan containing 16 LOs

Query by strategy

- Query as user 6734

- Select PLAN tab if not already selected
- Select strategy “AlINegativeGaps”

- Click “Search” button

- Result: workplan containing 19 LOs

Query by keyword

- Query as user 6734

- Click button “Other searches”

- Search by metadata: “code”

- Values: TIAD008;T1AEO001;T1AEO04;T1AE015
- Click “Search” button

- Result: workplan containing 4 LOs

DIF query

- Query as user 6734

- Select DIF tab if not already selected

- Select profession “AP-MP-A/C Systems Install Specialist” from the left list

- Competencies on the right will change; select competency 3655 from the
right list

- Click “Search” button

- Result: workplan containing 5 LOs

3.4.2 Academic Use Case

The UHP Final Prototype is available at the LUISA public Moodle site:
http://knowgate.nada.kth.se/moodle/

For accessing, enter "Learning Management Systems" section. On the right
bottom of the page you can find the block “LUISA - UHP extension”. Follow the
link to enter.

The UHP University has chosen Moodle as its LMS for all professors and
students with the wish of moving existing LOs spread across different servers to
the new environment and to organize them for searching and retrieving. The
LUISA Semantic Web Services core structure has been applied to the C2I
context. C2I is an IT proficiency certificate introduced by the French
Government which requires the knowledge of a certain set of competencies
structured as a hierarchy. The LUISA technology has been integrated in order
to guide and support students toward the achievement of the required
knowledge by providing "best" resources according to their profiles and
competencies; and also to help teachers to organize learning contents. What
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follows is a short user guide to the developed prototype following the UHP
scenario description contained into D 7.1.2 [4].

3.4.2.1 Login phase

In the login phase the user identifies him/herself to the system by login and
password in order to retrieve the LUISA user profile.

3.4.2.2 Preferences

The preferences page allows the user to see and edit his/her LUISA profile.
There are two sets of data: user’'s own data and University data.

The interface through the NL retrieves the user preferences for the current
Moodle user identifier. If the LUISA profile does not exist yet then the system
asks the user to express his preferences.

As his own preferences, the user can select the Operating System (OS) and the
pieces of Software supported by his main computer. These elements are
provided by a Computer Literacy ontology [5]. The selected elements draw the
technical environment of the user and they will allow the system to propose
suitable LOs.

The discipline’s elements come from a Discipline ontology [5] as well. The
selection of the discipline allows the system to provide LOs suitable to the
user’s profile. Other preferences that can be expressed are:

- the preferred max duration of the LOs

- to query using cross search, that is, asking for EADS LOs also by an
ontology mapping between the two use cases ontologies

- to have social ratings into the results information

The university’s preferences cannot be modified by the user so they are read-
only, shown to the user for informative purposes only.

The UHP preferences management interface is presented by Figure 12.
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You are logged in as user user {Logout}

|LI.IISA B LUISA extension b Preferences

Preferences

Personal preferences University preferences
05+ [Tinus Cost: [Fieel V]

linuw
ubuntuB0E Lanquage:

e guag
macls
maciiss

windows
winidowstista
windows
windowshilenium
windoves3g.

_ Software: [ spplisation A
(rultiple selection] | Dfice Application =
officepplication =
pdf Feader
Tent Processar
cperiters

Presentation Taol

powerPoint2003 S

Current discipline: medicine
[FFuhp Field Of Study
i{:-LSclentlﬁc Field Of Study
Bl-Life Soiences
f¥-Mathematics Computer Science

[=FHealth

[ ] dentistry
|| pharmacalogy
'-__| medicine

.:| ergonomics

FFPhysics And Chemistry Sciences

L[] sportSeiences

[FFNon Scientific Field of Study

Max duration:

Cross search: O ves @ po

Social ratings in results: @ ves O na

|LIJISEA > LUISA extension = Preferences

As from Figure 12, the interface aims to show the user the logical structure of
the information coming from the ontologies, so the Operating Systems and
Software list are presented through nested items and the Discipline is
selectable from a dynamic Dojo [6] tree.

3.4.2.3 Query phase

During the query phase, the user interacts with the system in order to select the
criteria of his/her search. The expression “interacts” means the interface
proposes different options according to the user choices. This “dynamic” aspect
is not just an aesthetic one: as the user “builds” his/her query by browsing
concepts in ontologies, the browsing must be as simple as possible. Indeed
from a cognitive point of view, the user “builds” its own representation of the
knowledge domain by interacting with the interfaces and by formulating the
query.

A screenshot of the C2I competencies tree is reported in Figure 13.
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You aré quged'in as user user {Logout)

|LI.IIS_A » LUISA extension » Query phase

Quary phase
C2 Competencies el
Legenda
B compatency not acquired G2I Competencies
5 compe';:ency not yet acquired, level is not E—u. Al Be aware of ICT's evolution
= enoug

-/l A2 comprehend ethical issues
B zmpstencyasquined, favel isennggh E}-: 2! B1 Control one’s environment of work
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The interface presented by Figure 13 shows the C2l competencies tree. The
current user level for each competency is represented by small coloured
squares near the competencies names. Some competencies are not selectable
(shadowed label), if the user does not master all the prerequisites competencies
and neither has selected them.

The tree allows the user to:

choose competencies checking them; when the user selects a competency,
new competencies (depending on the selected one) become available, if all
their prerequisites have been checked

expand/collapse tree nodes using the +/- icon
confirm when ready to search

Previously selected preferences will be taken into account also for the search.

3.4.2.4 Selection phase

The system provides the Learning Objects the most “suitable” to the query and
the user’s profile. A sample of the query results screen is reported in Figure 14.
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Figure 14. Selection screen.

The system displays two sets of LOs. The upper one contains what the system
evaluates to be the best LOs selection, while the set below contains the other
possible resources.

On the left of each, a green or red lock icon indicates that the LO has DRM
information and the user, respectively, has or hasn’t the required rights; no icon
means no DRM. The stars on the right of the LO title have different meaning
according to their colour:

- pink stars indicate the ranking LO value, this is an automatic classification
of the retrieved LOs provided by the system to indicate how much the LO
matches the query criteria and the user preferences

- yellow stars indicate the social rating for the LO, these appear if and only if
the user has explicitly requested this information into his preferences, and
the LO has these information associated

Still on the right, there are up/down arrows, that allow to move the LO into the
list, and a checkbox that allows to add or remove a content from the selection.
For each LO the list of the provided competencies is also shown.

By clicking on a LO's title a pop up with metadata about the LO appears, a
sample of LO details page is shown by Figure 15.
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Figure 15 shows an LO details page, this is a view of the Annotation Tool in
read-only modality (see Section 6 for further details).

3.4.2.5 Working phase

After selecting some LOs from the query results, the user has a couple of
choices: one is to work with the LOs directly, the other one is to try to compose
the LOs in order to get a more structured package. In the following we will
describe these options shortly.

3.4.2.6 Workplans

The user can check a LO in order to indicate s/he has completed it and/or s/he
wishes to store all/some of the LOs into a kind of “package” to be retrieved and
used later. When a LO is marked as completed, the user profile is updated with
the "newly acquired" competencies, that are, the competencies provided by the
LO.

A sample of the working interface is reported by Figure 16.
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Figure 16. UHP Working phase.

The user needs to click on the LOs’ titles in order to open the related LO in a
new window. Once the user finishes to work with a LO, s/he can check the
associated box. When all the boxes are checked, a new “Done” button appears.
This button displays a dialog box reminding the user s/he must validate the
competencies with a professor. The user can also decide to save the LOs into a
“package” that can retrieve and complete later as well.

3.4.2.7 Composition

The user can insert some composition parameters and try to get a composed
package by using a LO selection, by accessing the so called “Composition Lab”,
as shown by Figure 17.

Figure 17. UHP Composition.
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The idea of this page is to let the user modifying parameters and immediately
observing modification on the packages as a kind of experimental
manipulations.

The user can express:

minimum and maximum number of resources per package,
number of lessons, exercises and exams per package

learning style: in a classic path, students start with lectures then try to
resolve exercises; in a discovery path, students start exploring a subject
with exercises then are given a lecture explaining the subject matter

consistency in repository: some repositories contain Learning Objects from
a same source (a university for example); by putting them into the same
package, the pedagogical consistency between LOs and into the package is
achieved.

consistency in language: some users are sensible on the language of the
LOs, others are not disturbed by different languages (for example, their
mother tongue and the English one). By checking the language
consistency, some interesting compositions including LOs from different
countries are missed

LO language

Figure 18 shows a comparison between the composition results of the same
LOs but specifying once “classic” style and once “discovery” style. The results
set on the left has been achieved using a “classic” style, with lectures first and
exams later, while the second set has been built as from “discovery” style, by
putting exercises first.

Figure 18. UHP Composition results

3.4.2.8 Improvements from First Prototype

Below we present a table that summarizes the progresses agreed after the First
Prototype evaluation that have taken to the UHP Final Prototype.
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Recommendation Interface Comments ‘

To give a structured visualization for | Preferences done
Operating System, Software, Discipline.

To make dynamically reachable/unreachable | Query done
the competencies according to their mutual
relationships.

To show the user’'s competency level. Query done
To show DRM info into the query results. Results done
To show CoFe ratings values into the query | Results done
results.
To add the “Composition Lab”. Composition done
To be able to save and retrieve workplans. Work done
84 77 7 7 4

3.4.2.9 Sample data for testing

In this section we report a few sample data that can be used to test the
prototype main features.

Access the Moodle instance at:
http://knowgate.nada.kth.se/moodle/

User credentials:
Login test00
Pwd test00

Learning Management Systems -> LUISA UHP extension P2 (on the bottom
right of the page) -> Click to enter

Simple query

- Set preferences as follows:
o Operating System: Windows XP
o Software: word2003, excel2003
o Discipline: Sport Science (under Uhp Field Of Study -> Scientific
Field of Study -> Physics and Chemistry Sciences)
0 Max duration: 2 hours
- Select competency: B4 Spreadsheet
- Click “Search” button
- Results: workplan containing 2 LOs, alternative plan containing 23LOs

Composition Lab
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- Set preferences as follows:
o Operating System: Windows XP
o Software: word2003, excel2003
o Discipline: Sport Science (under Uhp Field Of Study -> Scientific
Field of Study -> Physics and Chemistry Sciences)
0 Max duration: 5 hours
- Select competency: B4 Spreadsheet
- Click “Search” button
- Results: workplan containing 6 LOs, alternative plan containing 19LOs
- Select:
o References, folders, sheets, graphs
0 Introduction to Spreadsheets
o Fonctionnalites courantes, traitement de texte
- Click “Go to Composition Lab” button

- Set:

o Number Of Resources: min: 3 max: 3
o Number Of Resources Lessons: 2

o Number Of Resources Exercises: 1

o Number Of Resources Exams: 0

0 Learning style: classic

o Consistency In Repository: no

o Consistency In Language: no

- Click “Apply” button
o “Classic” style packages (first lessons, then exercise):
Package O
References, folders, sheets, graphs *
Fonctionnalites courantes, traitement de texte *
Introduction to Spreadsheets

Package 1
Fonctionnalites courantes, traitement de texte *
References, folders, sheets, graphs *
Introduction to Spreadsheets

- Change style from “classic” to “discovery”
- Click “Apply” button
o “Discovery” style packages (first excercise, then lessons):
Package O
Introduction to Spreadsheets
References, folders, sheets, graphs *
Fonctionnalites courantes, traitement de texte *

Package 1
Introduction to Spreadsheets

Fonctionnalites courantes, traitement de texte *
References, folders, sheets, graphs *

Ontology mapping
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Set preferences as follows:
o Operating System: Windows XP
o Software: word2003, excel2003
o Discipline: Sport Science (under Uhp Field Of Study -> Scientific
Field of Study -> Physics and Chemistry Sciences)
0 Max duration: 4 hours
o Cross search: yes
o Query for competency: B1
Click “Search” button
Results: workplan containing 38 LOs, the one having a bold (E) near the
title come from EADS repositories
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4 NEGOTIATION LAYER

This Section presents the Negotiation Layer in terms of scope, prerequisites
and functionalities.

4.1 Scope

The Negotiation Layer is an intermediary layer between the GUI and the
Semantic Web Services environment. The main objective of this layer is the
identification and ranking of the best learning material through an active
negotiation with the learner, posing the most suitable query to retrieve the
learning results. One of the requirements is considering the user profile (mostly
preferences and competency gap) in order to gradually refine the learner needs
according to their current situation. This negotiation involves taking into account
the learner context, and the definition and implementation of a set of rules that
govern the fulfillment of the user goals according to specific organizational
needs.

The main objectives of this layer are the following:

to manage the interaction between the end-user layer and the Semantic
Web Service Infrastructure

to deal with the negotiation of the provided results to the end-users

to implement the infrastructure to easily plug in the rules of a given
organization. These rules are based on specific scenarios, so the
infrastructure has to deal with the possibility of adding and selecting between
multiple rule-based components tailored to fulfill use needs of the scenario
(Query Resolvers)

to allow the implementation of different composition strategies in a unique
learning package. As in the previous case, the infrastructure has to allow an
easy plug in of different strategies (Composers).

4.2 HW&SW requirements

The Negotiation Layer is a server-side component based on Java J2EE
technology. The technical requirements for the installation are the following:

Windows Server (tested with Microsoft Windows Server 2003)
Java 5.0 (J2SE 5.0 and later)

Apache Tomcat 5.5.x (http://tomcat.apache.org).

MySQL Server 5.0

As it is common in J2EE applications, the Negotiation Layer could be installed
in other machines, operative system, or J2EE Web server, or use a different
RDBMS, but it has been fully tested only in the environment listed above.

The Negotiation Layer Web Service uses Apache Axis 1.4 libraries included in
the .war files (no installation of Axis is needed in the server).
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4.3 Installation procedure

The Negotiation Layer supports currently two different case studies developed
as part of the LUISA project: The Industrial (EADS) and the Academic (UHP)
case studies. In order to store the user profile of these two case studies, there
are two different MySQL databases. EADS database contains sensible data, so
it is intended only for the installation within EADS internal servers. The system
needs at least the installation of one of the databases.

The deployment of the Negotiation Layer web services and software is done
using standard .war files available from:

http://luisa.atosorigin.es/www/images/stories/technical/Neqgotiation/LUISA Nego
tiation Layer.zip

The easiest way to deploy war files in Tomcat is just copying them in the
“\Webapps” directory, although it is possible to use the Tomcat administration
pages to do it (see Tomcat documentation for more details). Tomcat allows hot
deployment, so ideally it is not necessary to restart Tomcat after copying the
war files (although according to our experience we encourage to do it from time
to time). The files needed are:

o NegotiationLayerService-P2.war
o UHP-EADS-P2.war

The ontologies are provided and installed within the UHP-EADS-P2.war file
installed before. They have been deployed in Tomcat under the directory
“ontologies” in that file. In principle, the ontologies should not be changed,
because they are the ones envisaged for the prototype.

The configuration of the Negotiation Layer consists mainly in changing some
properties in the properties files located in the war files.

For more detailed information about the installation of the Negotiation Layer see
Annex 1.

One of the extra functionalities added to the UHP case study is related with the
usage of a collaborative filtering engine in order to influence the LUISA ratings
using social recommendations. For more detailed information about the
installation of CoFe see Annex 2.

4.4 Module description

The Negotiation Layer is in charge of exposing functionalities that decouple the
end-user needs to the underlying infrastructure and provide negotiation
functionalities. These functionalities range from providing to the end-user layer
the learner profile to selecting the WSMO goals from the user needs.

The Organizational e-Learning Rules layer is where the queries of the learners
are matched against a set of organizational well defined rules for negotiation.
These rules will cover aspects such as, for instance, what to do when no results
have been returned that fulfill the learner needs. Relaxation of the learning
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objectives following a set of rules defined for the organization in a given
scenario is among the functionalities offered by this layer.

The Negotiation Layer must allow the composition of Learning Objects
according to a set of rules. Learning object composition is the process of
combining several LOs into a higher level instructional unit that fulfils specific
learning goals under concrete contextual circumstances. There could be
different composition strategies. For the second prototype of UHP, a
functionality that allows tutors to propose and create learning object
composition based on pedagogical rules has been developed.

Figure 19 shows a grained detail of the Negotiation Layer architectural
components.

5)

Some of the components of the Negotiation Layer are closely related with the
implementation of the use case requirements. The following figure shows a
general vision of the LUISA architecture giving specific, although not complete,
details of the services and architectural components developed for the use
cases.
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6 !

From this picture it is possible to derive some of the main implementation
aspects of the Negotiation Layer:

The Negotiation Layer offers Web Service interfaces to communicate with
the User Layer and interacts with the SWS Layer using the goal invocation
methods provided by the Transparency Layer.

The Negotiation Layer implements use cases-related components, such as
the Query Resolvers for EADS and UHP.

The Negotiation Layer interacts with some extra services, such as the Digital
Rights Management (DRM) module, and a collaborative filtering engine
(CoFeb).

It is important to point out that a new installation of LUISA in a different client
may need a customization of the rules (Query Resolvers and Composers).
Basically, a new installation of LUISA in a client different than the case study
partners would need a customization in many of the architectural layers, such
as delivering a specialized set of domain ontologies, create new LOMR and
Web services on top of them, new goals to describe those Web services, and
modifications or a complete new user interface. In the case of the Negotiation
Layer, the implications of all these changes in other layers, plus the
implementation of new organizational or composition rules have an impact. The
main changes could be the following:

! CoFe a collaborative filtering engine: http://eecs.oregonstate.edu/iis/CoFE/
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modifications in the Negotiation Layer Web service interface: if the GUI
sends or needs different values to what EADS or UHP current query
methods provides.

profiling: currently LUISA provides two different profiles. The academic
profile is the standard and the reference for future clients. If the new client
does not need to modify the profile (the schema of the SQL database
provided to UHP), then there is no need to change anything regarding
profile. On the other hand, if the user needs customization of the profile, that
implies changes in the database schema, the profile Web services, and the
Negotiation Layer Web service to accommodate the new profile.

addition of new goals: if the user requirements state that goals different to
the ones defined for UHP and EADS have to be added to the system, then a
new goal manager and new parse of the goal results have to be created.
See below for more details.

addition or customization of the organizational rules: this type of rules is
implemented as Query resolvers. See below for more details.

In order to ease this process, the Negotiation Layer source code must be
modified following the recommendations listed below:

Adding a new query resolver: A new query resolver must be added to
implement the organizational rules of a client. Query resolvers are
implemented as Java classes. In order to minimize the coding needed to
implement a new one, a Query Resolver Java interface class plus some
abstract classes implementing the core functionality of a simple query
resolver have been developed. The steps to add this rules to a complete
new client are listed below:

a) For a completely new client, a new Java package must be created. The
name of the package should be
es.atosorigin.luisa.negotiation.querymanager. XXX, where XXX is the
short name of the client. As a matter of example, the packages for use
cases are named UHP and EADS respectively.

b) A new class to implement the Query Resolver must be added in the
package previously created. We strongly recommend naming the query
resolver using a meaningful name. As a matter of examples see the
EADS query resolvers in the figure below.
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c) The class must implement the interface methods:

)

ii)

setuplnputsRule: this method is used to set up the initial values of the
query by competencies. This is the query that LUISA provides as
default. An array of competencies plus the levels to achieve should
be set.

filterRules: this method allows to filter the results returned by the goal
invocation. In the current version of the prototype there is no
implementation of the method, because the organizational rules of
EADS and UHP do not need it.

refineQueryRules: this method implements the main organizational
rules. As a matter of example, in EADS the rules to apply depend on
the result of the goal invocation. If no results come from the
invocation, then the method search sub-competencies exploring the
EADS GCO ontology and performs a new goal invocation using these
subcompetencies. For more details, check the implementation of the
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EADSQueryResolver class. There are several rules like this one
implemented in that class.

iv) rankingRules: this method allows to apply the organizational rules to
rank the results of a query.

v) parseXML: every goal has a different response, depending on the
user requirements. This method is used to parse the goal response to
Java. Again, the current implementation on the EADS and UHP query
resolvers is a clear example on how to handle these particularities.

vi) setUpQuery: this method is used mainly to contextualize the query
retrieving information from the user profile.

d) We recommend having a look at the UHP and EADS Query Resolvers
code for more details. The UHP case has a single Query Resolver that is
always applied for all the UHP query invocations. In the case of EADS,
several Query Resolvers have been implemented. This is due to the fact
that the user selects the strategy to follow in the user interface, and a
specific Query Resolver is selected according to the strategy. The
selection is triggered in the EADSQueryResolverFactory class, which
implements a typical factory Java pattern.

Adding a new goal: If the services provided by the LOMR need a different
goal invocation or parsing of the response than the ones provided in the
current prototypes, a goal manager class has to be provided. This class
implements a Java interface as in the case of the Query Resolver, so the
addition of a new goal manager is quite easy just using the interface and the
examples already implemented in the prototype.

The structure of all NL developed for the two use cases has been described in
deliverables D6.3.2 and D7.3.2.

4.4.1 Industrial Use Case

Table 3 reports the methods exposed by the Negotiation Layer in order to
support the Industrial use case.

Selected
Web Service Parameters Input Parameters )
Output Web Services/Goal
[EADSProfileLuisaWs]
getProfile
getProfileEADS User Identifier EADS _User [EADSProﬂIeLm_saWS]
Profile getUserProfile
[EADSProfileLuisaWS]
getinstitutionProfile
| User Identifier [EADSProﬁIeste_lWS]
deleteProfileEADS . 3 State deleteUserProfile
Correlation Identifier
savePreferencesEADS Correlation Identifier State

[EADSDataluisaWs]
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Selected
Web Service Parameters Input RIS )
Output Web Services/Goal
EADS Preferences saveUserPreferences
User Identifier ; i
saveProfileEADS State [EADSProfllest_aWS]
EADS Profile saveUserProfile
Get-eads-lo-by-comp-goal
i Correlation Identifier -get-lo-bv- -
ggﬁgfgg;gggsé?gses - LO Package Meta-get-lo-by-comp-goal
Competencies Get-eads-req-prov-
competency-from-lo-goal
Corl’e|ati0n Identiﬁer Mu|ti_get_eads_|o_ref_goa|
getLOsByMetadataEADS Metadata LO Package Get-eads-req-prov-
values competency-from-lo-goal
Get-eads-lo-by-comp-goal
; Correlation Identifier -get-lo-bv- -
g%tkgélaosri(;grsntrr);tee;celses LO Package Meta-get-lo-by-comp-goal
Strategy Get-eads-reg-prov-
competency-from-lo-goal
Correlation Identifier Get-eads-lo-by-comp-goal
getLOsFoE(;\%n;petenmes Competencies LO Package Meta-get-lo-by-comp-goal
Get-eads-req-prov-
Levels
competency-from-lo-goal
) Correlation Identifier
evaluateCorrelationld State -
) Correlation Identifier Competencies
getCOsByProfession ) -
Profession Level (can be 0)

4.4.2 Academic Use Case

# /[ 0O

Table 4 reports the methods exposed by the Negotiation
support the Academic use case.

Layer in order to

Selected
Web Service Parameters Input Parameters )
Output Web Services/Goal
[UHPProfileLuisaWS]
getProfiile
getProfileUHP User Identifier UHP l.Jser [UHPProflleLms_aWS]
Profile getUserProfile
[UHPProfileLuisaWSs]
getinstitutionProfile
] User Identifier [UEITPrOf”eLu'S&fl.YVS]
deleteProfileUHP _ 3 State eleteUserProfile
Correlation Identifier
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Selected

Web Service Parameters Input el s .
Output Web Services/Goal
Correlation Identifier ;
savePreferencesUHP State [UHPDataluisaWsS]
UHP Preferences saveUserPreferences
User Identifier . )
saveProfileUHP State [UHPProfileLuisaW$s]

UHP Profile

saveUserProfile

getExplanation

Correlation ldentifier

Explanations

Correlation ldentifier

Composition LO

getTentativeComposition Composition Package -
preferences
Correlation Identifier i
saveCompositionForTutor N State [WSComposgrL]J thhWS]
CompositionTOSave composeWithAuthor
Correlation Identifier | composition LO [WSUhp_jws]
packagesSavedForTutor K
Package uhpLOsearchByAuthor
Correlation Identifier [WSComposeUhp_jws]
deletePackage B State
LO Identifiers delete
Get-uhp-lo-by-comp-goal
Correlation Identifier Meta-get-lo-by-comp-goal
getLOsForCl_c:anetenuesU Competencies LO Package Get-uhp-lo-by-topic-goal
Get-all-competencies-from-
Levels lo-goal
_ Correlation Identifier [WSEads]
evaluateCorrelationid State getCompetenciesProvided
ByLOGroup
$) 7 # 84

LUISA « 027149 « D5.55.5 « Version 0.1 dated 25/07/2008 « Page 46 of 81




5 SEMANTIC WEB SERVICES

This section means to present the LUISA Semantic Web Services by giving an
introductive view of the technology, presenting the requirements and installation
procedure and the main developed functionalities.

5.1 Scope

In the context of the LUISA project, we deployed a specific version of the IRS-II
framework to realize the SWS layer of the LUISA architecture. In this document,
we introduce the LUISA-relevant components of the IRS-1ll framework. For a
general and more detailed description of the IRS-IIl architecture, components
and functionalities, the reader can refer to [7].

IRS-IIl is a comprehensive framework for Semantic Web Services. It aims at the
automatic discovery, selection, orchestration and mediation of Web services by
means of opportune semantic annotations based on the WSMO approach [8].

The main components of the IRS-IIl framework include the IRS-III Server, the
IRS-III publisher and a number of clients (e.g. WSMO studio, IRS-III browser, as
well as generic applications) as depicted in the following Figure 22.

Figure 22. The IRS-IIl Framework.

The IRS-Ill Server is the main component and accomplishes the
aforementioned functionalities of the framework. At the heart of the IRS-III
Server is the SWS Library, where the semantic descriptions associated with
deployed services are stored using the knowledge representation language
OCML. For a useful guide as well as further links about OCML, please, refer to

[9].
The IRS-11l Publishing Platform supports the grounding of semantic descriptions
to stand-alone Java and Lisp code, as well as standard Web services (Web

applications accessible as HTTP GET requests are handled internally by the
IRS-III Server).
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The LUISA-specific version of the IRS-IIl framework contains the IRS-IIl Server
and publisher, and, within the SWS Library, a stack of ontologies dedicated to
suit the requirements of LUISA and to provide the necessary conceptualizations
to adapt the general-purpose and domain independent SWS reference ontology
WSMO to the domain of eLearning. Amongst others, the contained ontologies
consist of an abstract ontology for describing learning processes (LPMO) and
the set of SWS descriptions for the two LUISA use cases: EADS and UHP.
Further information about the provided ontology stack and its alignment to
established foundational ontologies such as WSMO and DOLCE are provided in
the deliverables D2.3.1 [10] and D2.3.2 [11].

5.2 HW&SW requirements

The SWS layer requires to be installed on a Windows machine. In fact, IRS-IlI
Server and publisher are based on two Windows executable files. Moreover, the
IRS-III Server and publisher require that ports 3000 and 3001 are open and not
shared with other applications.

5.3 Installation procedure

In order to install the IRS-Ill framework, the first step is to launch the two
executable files (irs-server-deliver.exe and wsmo-tutorial-services-deliver.exe)
available in the released zip folder:

http://luisa.atosorigin.es/www/images/stories/technical/SWS/LUISA-IRS.zip .

When launched, the server and publisher by default listen to the respective
ports. To test if the two applications have been properly initiated, access the
following URLs with any web browser: http://localhost:3000 for the server and
http://localhost:3001 for the publisher. In both cases, the result should be a
“welcome page” served by the underlying Lisp HTTP Server.

Notice that together with the IRS-IIl Server a IRS-IIl Visualizer is opened. The
latter represents all the services deployed (i.e. semantically described) in IRS-III
and tracks the messages exchanged between the IRS-III Server and the
deployed services at runtime.

5.4 Module description

The semantic descriptions available at the SWS Library determine the actual
functionalities available at the LUISA SWS layer. Particularly, we developed the
following ontologies:

- Ipmo: it is an abstract ontology for processes in the e-learning domain. The
content of this ontology (as well as its rationale) has been introduced in
the D2.3.1 LUISA deliverable [10]

- luisa-core-prototype-lpmo: it derives from the previous ontology and
defines some elements (domain concepts) utilized within the provided
SWS descriptions

- luisa-core-prototype-services: it contains all SWS descriptions for both
UHP and EADS use cases and refers to some elements of the previous
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ontology. The structure of all SWS descriptions developed for the two
use cases has been described in the D2.3.1 [10] and D2.3.2 [11] LUISA
deliverables. A summary of all available SWS descriptions is reported
below. Particularly, we list for each use case the goals that can be
invoked by the Negotiation Layer (Section 4) and that can either select
deployed web services — e.g. the ones on top of the LOMR(s) (Section 7)
- or orchestrate other goals.

5.4.1 Industrial Use Case

What follows is the summary of the goals implemented to support the Industrial

Use Case.
Selected Orchestrated
Goal Parameters )
Web Services Goals
[EADSProfileLuisaWS]
getProfiile
Get-eads- Has-method [EADSProfileLuisaWsS] ]
profile-goal Has-person-id getUserProfile
[EADSProfileLuisaWs]
getinstitutionProfile
Has-
competencies
Has-values [WSEads]
Get-eads-lo- eadsLOsearchByCompetency .
ref-goal Has-cost
Has-language
Has-duration
Has-lo-refs
Get-eads-lo- . [WSEads] i
metadata-goal Has-attributes getLOMetadata
Has-languages
Has-
competencies
Get-eads-lo-ref-
Has-values goal
bG et-eads-lo-l Has-cost - Get-eads-lo-
-comp-goa
Has-duration
Has-attributes
[WSEads]
eadsLOsearchByKeyword
] [WSEads]
Multi-get- Has-collection eadslLOsearchByCode
eads-lo-ref- -
goal Has-search [WSEads] _
eadsLOsearchByFunction
[WSEads]
eadsLOsearchByField
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[WSEads]
eadsLOsearchByDomain

[WSEads]
eadsLOsearchBySpeciality

Get-eads-lo-

Has-collection

Multi-get-eads-

Has-search lo-ref-goal
by-metadata- -
goal Has-language Get-eads-lo-
Has-attributes metadata-goal
Get-mapped- Has-meta- [lisp function]
competencies- . ) ; L
goal competencies find-matching-generalization-lo
Has-meta-
competencies
Has-values
Has-duration Get-mapped-
Has-cost competencies-
goal
Meta-get-lo- Has-discipline Get-uhp-lo-by-
by-comp-goal
Has-language comp-goal

Has-operating-

Get-eads-lo-by-

system comp-goal
Has-
applications
Has-attributes
Get-eads-
5 . [WSEads]
competency Has-lo-refs getCompetenciesProvidedByLOGroup
from-lo-goal
Get-eads-reg-
prov- . [WSEads]
competency- Has-lo-refs getCompetenciesByLOgroup
from-lo-goal
Get-uhp-
competency-
from-lo-goal
Get-all- Get-uhp2-
competencies- Has-lo-refs - competency-
from-lo-goal from-lo-goal
Get-eads-
competency-
from-lo-goal

5.4.2 Academic Use Case

Table 6 summarizes the goals implemented to support the Academic Use Case.
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Selected Orchestrated
Goal Parameters )
Web Services Goals
[UHPProfileLuisaWS]
getProfile
Get-uhp- Has-method [UHPProfileLuisaWs] )

[UHPProfileLuisaWs]
getinstitutionProfile

Get-uhp-lo-ref-
goal

Has-
competencies

Has-values
Has-duration
Has-cost
Has-discipline
Has-language

Has-operating-
system

Has-
applications

[WSLomUhp]
eadsLOsearchByCompetency

Get-uhp-lo-
metadata-goal

Has-lo-refs
Has-attributes

Has-
languages

[WSLomUhp]
getLOMetadata

Has-
competencies

Has-values

Has-duration

Get-uhp-lo-ref-

Has-cost goal
Get-uhp-lo-by- | Has-discipline i
comp-goal Has-language Get-uhp-lo-
] metadata-goal
Has-operating-
system
Has-
applications
Has-attributes
Get-mapped- Has-meta- [lisp function]
competencies- . ) ; L
goal competencies find-matching-generalization-lo
Has-meta- Get-mapped-
competencies competencies-
Meta-get-lo- Has-values goal
by-comp-goal _uhp-lo-bv-
Has-duration Get-uhp-lo-by
comp-goal
Has-cost Get-eads-lo-
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Has-discipline
Has-language

Has-operating-
system

Has-
applications

Has-attributes

by-comp-goal

Get-uhp-lo-ref-

vy Has-topics [WSLomUhp2]
by-topic-goal uhpLOsearchByTopic
Has-lo-refs
Get-uhp-lo- Has-attributes [WSUhp2]
metadata2- -
goal Has- getLOMetadata
languages
Get-uhp-lo-ref-
by-topic-goal
Has-topics
Get-uhp-lo-by- .
topic-goal Has-attributes - Get-uhp-lo-
Has-language metadata2-
goal
Get-uhp-
: . [WSUhp] i
(;?Or?np_leg?gggl Has-lo-refs getCompetenciesProvidedByLOGroup
Get-uhp2-
5 e [WSUhp2] )
(;?OTnp_?;_egggl Has-lo-refs getCompetenciesProvidedByLOGroup
Get-uhp-
competency-
from-lo-goal
Get-all- Get-uhp2-
competencies- Has-lo-refs - competency-
from-lo-goal from-lo-goal
Get-eads-
competency-
from-lo-goal
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6 ANNOTATION TooL

This section presents the Annotation Tool in terms of scope, requirements,
installation procedure and functionalities.

6.1 Scope

The LUISA Annotation Tool was built to edit metadata and create instances in
the ontologies used in LUISA. This is done in a form-based manner, therefore
the end-users are not required to have deep knowledge about the ontologies.
They should however be skilled in the domain of the ontologies used.
Furthermore, the metadata the end-users can edit are configured via a
mechanism called Annotation Profiles (that were described in the LUISA
deliverable 3.2v1 [12] and 3.2v2 [13]). These profiles define what metadata can
be edited and also outline in what way this should be performed. With such a
configuration mechanism the metadata to edit are changed by updating the
configuration, i.e. updating the code is not necessary. When using this
configuration mechanism different profiles can be tailored for different users,
which makes the profiles an easy way of controlling what metadata different
users can edit.

These profiles makes it possible to hide the complexity of the ontologies from
the end-user, which means that the user will edit ontologies without having to be
aware of them. The LUISA Annotation Tool is web-based and is loaded into the
web-browser. It makes use of a JavaScript framework called Dojo [6]. A
screenshot of the user interface is shown in Figure 23 below.

#

Here it can be seen that the user interface consists of the three parts:

a list of editable resources — to the left part of the screen together with
a box containing a search function
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an area for the form — when clicking on a resource in the list to the left
this area will be filled with its metadata. What metadata is editable is
decided by the chosen profile in the Toolbar

a toolbar — located at the top position, where the user can:
create a new resource, by pressing New,
Delete a resource,
Clear all the form of all metadata
Reload the list of resources
Save changes done in the form
Select which profile to use when editing metadata

How to use the interface is described in more detail in LUISA deliverable 3.4.

6.2 HW&SW requirements

The LUISA Annotation Tool is web-based and packaged into a file format called
Web Application Archive? (abbreviated WAR in the rest of this document). In
order to run the Annotation Tool any server that can handle WAR-applications is
required. The tool has been tested on Apache-Tomcat® version 5.5 and 5.0.28,
but will probably work with most version of Apache-Tomcat and also on any
other server software that can handle the WAR file format. The installation
procedure below will however only describe how the Annotation Tool is installed
on an Apache-Tomcat server using the Tomcat Manager, if you are using any
other server software, look up how you can deploy WAR-files on that specific
server.

The Apache-Tomcat is written in Java and can therefore run on any machine
that has a Java Runtime Environment version 5 or later. The HW-requirement is
the same as the server software used.

6.3 Installation procedure

To follow the installation procedure here you will need to have Apache-Tomcat
version 5.5 installed together with the Tomcat Manager application. If this is not
installed, instructions on how to do that are available from [14]. When the
manager is properly installed it can be found by pointing your web-browser to
<URL to Tomcat installation>/manager/html. Here a username and password is
requested; in case this has not been configured, it can be done in a
configuration file located in the file system at <file-path to Tomcat-
installation>/conf/tomcat-users.xml where the user rights can be configured
(and is also described in the Tomcat manager documentation). You will also
need one of the two WAR-files called uhp.war (Academic Use Case Annotation
Tool) and eads.war (Industrial Use Case Annotation Tool) available from:

http://luisa.atosorigin.es/www/images/stories/technical/Annotation/LUISA-
ANNOTATION TOOL.ZIP

2 http://java.sun.com/j2ee/tutorial/1_3-fcs/doc/WCC3.html

3 http://tomcat.apache.org/
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The one you choose to install will be referred to as the "WAR-file' below. Note
however that it is possible to install both of them on the same Apache Tomcat
Server. In this description the file uhp.war will be installed, but to install
eads.war is done in almost the same way.

Once inside the tomcat manager all the running applications are listed. Below
this list there is a section called Deploy that should look like the screenshot of
Tomcat Manager in Figure 24 below.

To deploy the WAR-file click on “Browse” under the section 'WAR file to deploy’
and you will be prompted with a file-chooser. Browse to and choose the WAR-
file, then click on the Deploy-button below. Now the application will be uploaded
to and deployed/installed on the server, which might take some time depending
on the upload speed you have to the server and its processing power. When
finished, the same page will be reloaded with a message in the top section
saying something like: “OK - Deployed application at context path /uhp” (in case
of using eads.war this will instead spell /eads in the end).

Now the application is running and will also be in the list of deployed
applications. But, before everything works properly one file requires changes
yet. In the file-system of the machine that is running the Apache-Tomcat, locate
and open the file <file path to Tomcat installation> /webapps/uhp/meditor.html
(../webapps/eads/meditor.html if the eads.war is deployed) in an editor. This file
contains HTML and inside the script-tag some JavaScript is included. Inside
that JavaScript, locate and set the following variables:

repositoryURL — is the base-URL of the LOMR (described in Section 7)
used for querying

defaultService — is the base-URL of the LOMR used for requesting
metadata in a form, often the same as repositoryURL.

updateService — is the URL of the LOMR used for updating the edited
form

Apart from that, the base-URI for creating new instances needs to be changed.
This can be done on the line saying:

LUISA « 027149 « D5.55.5 » Version 0.1 dated 25/07/2008 « Page 55 of 81



“url: "eads/newuri?baseURI=http://example.org/LO#" “. Change the last part of
this line with the wanted base-URI of your instances.

Once these steps are performed the Annotation Tool can be loaded in the
browser, by pointing it to <URL to Tomcat installation>/uhp/meditor.html (or
../Jeads/meditor.html if the eads.war is deployed).

6.4 Module description

The LUISA Annotation Tool edits metadata on Learning Object instances in the
LOMR. The tool operates on and manipulates an RDF-version of the ontologies
stored in the LOMR. The Annotation Tool is however not required to run on the
same machine/server as the LOMR since a way of updating it on a remote
basis has been invented. The design consists of three parts:

1. The client - is written in JavaScript and runs in a normal web-browser. It
presents the user interface, shown in Figure 23, to the end-user where
metadata on instances in the ontologies can be edited.

2. The Annotation Tool Server — is the server that the client
communicates with. Depending on the type of request from the client the
server will send back metadata-forms or save changes done to an
instance. The instances are kept on the LOMR, so this server just acts as
an intermediate step from the client to the LOMR (and the other way
around).

3. The LOMR - keeps the instances that can be edited by the Annotation
Tool. It is not a part of the Annotation Tool but needs a specific interface
for the Annotation Tool Server to make it possible to request metadata
on instances and save changes done in the interface.

With this modularity several Annotation Tool Servers can access the same
LOMR, but the Annotation Tool Server has been designed also with the
possibility to access several LOMRs. The client is built using the Web 2.0
techniques JavaScript, AJAX and JSON and the communication between the
different parts are done using the HTTP protocol in a RESTful* manner. All this
is described in more detail in LUISA Deliverable 3.3.

The only difference in the Annotation Tool between the two LUISA use-cases is
the client and the Annotation Profiles used. The Annotation Tool Server has

¢ http://lwww.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm
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been written in order to be used easily in different setting and therefore the only
changes needed are the user interface and the Annotation Profiles used for the
two use-cases. In the client different metadata can be edited in the two use-
case interfaces, that have the same basic look, but they are using a different set
of Annotation Profiles from the Annotation Tool Server to edit the metadata.

LUISA « 027149 « D5.55.5 » Version 0.1 dated 25/07/2008 « Page 57 of 81



7LOMR

This section offers an overview of the LUISA LOMR.

7.1 Scope

In the context of the LUISA project, we implemented the LUISA LOMR as an
open source framework in the data layer level of the LUISA architecture. This
framework implements the functions of a repository of semantic learning object
metadata. Here “semantic” means that the data is stored in the form of ontology
individuals or instances.

The implementation uses WSML as the underlying ontology language and this
enables the storing of other domain ontologies (not only learning object
metadata) specific for the use cases implemented and also enables the use of
reasoners or specialized knowledge-based search technology embedded inside
the repository.

The LOMR features a number of core ontologies that define the basic structure,
descriptions and relationships of learning objects. The LOM2WSML ontology is
included as the most basic core ontology for this representation.

The LOMR stores the specific domain ontologies as the schema for the
instances, even though the ontologies (but not the instances) are also available
in the Semantic Web Service Layer.

The main architecture of the LOMR is divided in two layers as is depicted in
Figure 26:

- Triple (RDF) persistence layer
- LUISA LOMR interfaces

The Triple persistence layer abstracts applications and LOMR components from
the RDF storage of WSML data. Eventually, applications might access the data
at the RDF level, concretely the Annotation Tools are able to access the
existing LOMRs through a Joseki server installation that provides the data at the
RDF level.
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The LUISA LOMR interfaces to the applications and the core components that
are in charge of the queries and composition. The elements included in the
implementation will be described briefly in Section 7.4.

7.2 HW&SW requirements

The LUISA LOMR installation has been tested both in a Windows and Linux
machine.

To install the core LUISA LOMR you need the following:

A Java virtual machine version 1.5 or higher.

A number of libraries (.jar files) that you can find in the Google Code
download page (http://code.google.com/p/luisa-lomr ). These libraries
need to be in the classpath of the virtual machine you will use to execute
the functionalities of the repository.

A relational database as data backend. MySQL Server 5.0
(http://www.mysqgl.com/ ) is the only server currently tested.

It is important to highlight that the core implementation of the LOMR has not an
associated user interface, so you can use the repository either by creating your
own programs using the .jar file luisa-lomrv0.2.jar in an Integrated Development
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Environment (IDE) or other Java programming tool, using some of the example
programs implemented that are included in the code distribution or deploying a
Web Service interface in order to access the Java API of the LOMR.

As mentioned in the previous section, a Joseki server installation is required in
order to allow the Annotation Tools to access the data stored in the LOMR. We
provide a zipped version of a customized Joseki server that allows not only
query the LOMR but also update it with new content. The installation files are
available for download in the LUISA Project Portal (https://portal.atosorigin.es)
as well as the rest of the LUISA components.

7.3 Installation procedure

The LUISA LOMR is a framework and not a single, off-the-shelf product. This
entails that there is a basic package (I uisa-lonr) and several utilities or
specialized repositories available from

http://luisa.atosorigin.es/www/images/stories/technical/LOMR/LUISA-
LOMR components.zip .

The installation and use procedure depends on the specific module or modules
required, for more information read the user manuals available on the Google
code web page.

About the Joseki server installation the required instructions are avalaible at the
Joseki server web page at http://www.joseki.org. Once the customized version
of Joseki is installed the data is accessible for requesting and for updating
information through specific URLs for both use cases. For the academic use
case the URLs are: <Joseki-URL>/ontologies and <Joseki-URL>/update and for
the industrial use case they are: <Joseki-URL>/eads and <Joseki-
URL>/updateEads.

7.4 Module description

According to the LUISA LOMR architecture the interfaces feature the
communication to the applications and the core components for querying and
composing. The following is a brief description of the elements included in the
implementation:

The LOM2WSML translator libraries provide the required translation
functionality from IEEE LOM-compliant metadata to the ontology
representation in WSML. The implementation of these libraries uses the
LOM for Java libraries for the parsing of XML LOM records.

Import facilities are based on the translation libraries. Specific import
cases include metadata from the ARIADNE and CAREO repositories.
The mapping mechanisms feature the translation of non-lEEE LOM
compliant metadata (which is covered by the LOM2WSML translator
libraries) in the form expressed by domain-specific libraries to the WSML
representation.
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Query resolutors (including eventually specific composition algorithms)
are the central component for advanced retrieval capabilities. The design
allows for plug-ability of these resolutors, since these components
encapsulate the multiple possible approaches to find the “best” learning
objects for some given learning needs or for some given learning design
assumptions.

Domain-specific APIs represent the view for different domain ontologies
or special-purpose ontologies that can be combined with the core
learning object ontologies for the purpose of semantic search for a given
application or domain, these include the competency ontology delivered
as part of LUISA work.

The LOMR WS interface is the decoupled interface to other parts of the
LUISA selection and composition framework, and also to other
applications or systems. The Web Service interface has been specifically
customized for the needs of the use cases (even though a significant part
of it is generic enough to be reused in other contexts).

As the LOMR WS interface are at the top of the LOMR providing the access to
the internal LOMR functionalities in the following sections will be described the
specific use cases developed at this level. As mentioned there are some
general interfaces not dependent of the concrete domain of the use cases,
these interfaces have been described in D 4.6 LUISA deliverable.

7.4.1 Industrial Use Case
Table 7 summarizes the LOMR APIs for the Industrial Use Case.

eadslLOsearchByCompetency

Takes a list of competencies or competency elements and other specifications and return a
collection of LORef that (partially or completely) fulfil the given requirements.

Col | ection<CDId. SKlid Kid A collection of ontology instance
ATI d> ' ' " lidentifiers of competency definitions

and/or competency elements.
The levels required for each of the

Inputs Col | ecti on<l evel s> bove.
Bool ean cost Preference on cost
String | anguage The preferred language
I nt eger duration Preference on the duration
A collection of LORef providing for each
Outputs col | ecti on<LORef > element in the first input a LO that fulfils

that need to the given level, or null if
nothing found.

eadsLOsearchByKeyword

Matches the strings in the attribute | ear ni ngQbj ect : : keywor d

Inputs Col | ecti on<string> A collection of keywords
Outputs Col | ecti on<LORef > A collection of matching LORef
eadsLOsearchByCode

Matches the strings in the attribute eadsTr ai ni ng: : hasTr ai ni ngCode

Inputs Col | ecti on<string> /A collection of codes

Outputs Col I ecti on<LORef > A collection of matching LORef

eadsLOsearchByFunction

Matches the strings in the attribute eadsTr ai ni ng: : hasAudi enceFuncti on

Inputs | Col I ection<string> IA collection of functions
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Outputs [ Col I ecti on<LORef > IA collection of matching LORef

eadsLOsearchByField

Matches the strings in the attribute eadsTr ai ni ng: : hasAudi enceFi el d

Inputs Col | ecti on<string> /A collection of fields

Outputs Col I ecti on<LORef > A collection of matching LORef

eadsLOsearchByDomain

Matches the strings in the attribute eadsTr ai ni ng: : hasDonai n

Inputs Col | ecti on<string> A collection of domains

Outputs col | ecti on<LORef > A collection of matching LORef

eadslLOsearchBySpeciality

Matches the strings in the attribute eadsTr ai ni ng: : hasSpecial ity

Inputs Col | ecti on<string> A collection of specialities

Outputs col | ecti on<LORef > A collection of matching LORef

eadsLOsearchByProfession

Matches the strings in the attribute eadsTr ai ni ng: : i nt endedAudi encePr of essi on

Inputs Col | ecti on<string> /A collection of eadsProfessions

Outputs col I ecti on<LORef > A collection of matching LORef

getLocationForTraining

Returns the id of the location of the training which correspond to the learning object identifier
passed as input.

Inputs String lold The LORef of a LO
Outputs String The id of the location of the Training.
2" # 1 0

7.4.2 Academic Use Case
Table 8 summarizes the LOMR APIs for the Academic Use Case.

uhpLOsearchByCompetency

Takes a list of input competencies or knowledge items and other preferences and returns a
collection of LORef that (partially or completely) fulfil the given requirements.

/A collection of ontology instance
Col |l ection<CDId, KIId> identifiers of competency definitions and
knowledge items.
Col I ecti on<I evel s> Levels required for each of the above.
I nt eger duration Preference on the duration
Inputs Bool ean cost Preference on cost
di sci pl i ne: uhpFi el dOF St udy [The preferred field of study
String | anguage The preferred language
oper ati ngSystem The preferred operating system
col | ecti on<application> The preferred software platform
/A collection of LORef providing for each
- element in the first input a LO that fulfils
outputs col I'ecti on<LORef > that need to the giver?level, or null if
nothing found.

uhpLOsearchByTopic

Takes a list of input topics and returns a collection of LORef that (partially or completely)

match the given topics in the attribute
uhpLear ni ngObj ect : : senanti cTopi cCl assi ficati onLO.
inputs Col | ecti on<string> /A collection of topics
outputs col | ecti on<LORef > A c_oII_ection of LORef that match with the
topic input.
3" # 84

LUISA « 027149 « D5.55.5 » Version 0.1 dated 25/07/2008 « Page 62 of 81




8 CONCLUSIONS

The objective of the overall LUISA work has been to exploit the advantages of a
Semantic Web Service Architecture to make richer and more flexible the
processes of query and specification of learning needs in the context of
Learning Management Systems and Learning Object Repositories.

The LUISA Framework that has been developed consists of a modular
structured architecture with various modules:

Graphical User Interface
Negotiation Layer
Semantic Web Services
Annotation Tool

LOMR

Each of these modules has a precise purpose that has been illustrated into
specific sections of this report and detailed in several project deliverables.
Through the smooth integration described in Section 2 it has been achieved a
Final Prototype intended to provide the user a friendly environment where s/he
can work in a direct, assisted way with the Semantic Web Service technology
and the ontologies that represent the core of the LUISA project. The flexibility of
the LUISA ensured by the adopted service-oriented approach opens the doors
to different interesting future works like new learning scenarios based on
different cognitive needs and constraints, enhanced user support through a
more intensive use of Web 2.0 techniques and the development of new
ontologies and annotated instances.
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9 ANNEX 1 —NEGOTIATION LAYER INSTALLATION INSTRUCTIONS

LUISA in general and the Negotiation Layer in particular, have been designed to
deliver an open and distributed architecture. This means that the installation of
the different components may be performed in one or several servers or JVM.
For instance, databases and ontologies could be installed in a remote server,
Web services could be deployed in different tomcats or machines, etc.
However, for simplicity the current guide explains the installation process as if it
Is being done in a single machine.

9.1 Install the profile databases

The Negotiation Layer supports currently two different case studies developed
as part of the LUISA project: The Industrial (EADS) and the academic case
study (UHP). In order to store the user profile of these two case studies, there
are two different MySQL databases. EADS database contains sensible data, so
it is intended only for the installation within EADS internal servers. The system
needs at least the installation of one of the databases. If one database is not
installed and configured properly, then the services of the associated case
study will return invalid results.

It is important to take into account that any changes in the structure of the
databases may affect to the stability of the prototype. Thus, if for the second
prototype sake there is a change in the structure of the database, the
administrator must ensure that the previous version remains accessible by the
first prototype. This can be easily done adjusting the configuration in order to
access to the correct version of the database.

The log of the explanations that is tracked in the negotiation layer is stored in a
different database (behaviour database) that must be installed as well.

In order to install the databases follow the MySQL instructions. We provide as
an annex the script of a test UHP database and the behaviour database.

9.2 Deploying the Negotiation Layer Web services

The deployment of the Negotiation Layer web services and software is done
using standard .war files. The easiest way to deploy war files in Tomcat is just
copying them in the “\webapps” directory (see Tomcat documentation for more
details). Tomcat allows hot deployment, so it is not necessary to restart Tomcat
after copying the war files. The files needed are:

- NegotiationLayerService-P2.war
-  UHP-EADS-P2.war

The ontologies are provided and installed within the UHP-EADS-P2.war file
mentioned before. They have been deployed in Tomcat under the directory
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“ontologies” in that file. In principle, the ontologies should not be changed,
because they are the ones envisaged for the first prototype.

9.3 Configure the web services

The installed services need some configuration in order to connect with the
databases and the rest of the components of the LUISA framework. The
configuration of the Negotiation Layer consists mainly in changing some
properties in the properties files located in the war files. The steps to be
followed to configure the services are the following;

9.3.1 EADS-UHP Web service
1- Open the war (using WINRAR)

2- Open the WEB-INF directory
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3- Open the lib directory:

4- Locate the UHP-EADS-P2 jar:
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5- Double-click on the UHP-EADS-P2.jar (it should be opened with WINRAR)
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6- Double-click “runtime.properties” (it should be opened with a text editor). If
the file is open as read-only, you may just copy it to your machine, update it as
in 7-, and replace it in the war file with the new version.

7- Change the properties marked in red below with the ones you used in your
installation (mostly the database URL, Port and credentials). Note that if you
install only one database (EADS or UHP), you just need to provide the
credentials for the right database:

#Properties for INDI - NOTHING TO CHANGE HERE

#EADS properties - SET UP THE USER, PASSWORD, URL, PORT AND SQL NAME OF THE
DATABASE
queryFactory.class=eu.atosorigin.luisa.eadsws.database.queries.PropertiesQuerySupplierimpl
query.file=mySQL.queries

db.user=XXXXX

db.password=YYYYY

factory.file=runtime.properties

#eadsws.properties

db.url=jdbc:mysql://localhost:3306/luisa

db.driver=com.mysql.jdbc.Driver

#UHP properties - SET UP THE USER, PASSWORD, URL, PORT AND SQL NAME OF THE
DATABASE
uhp.queryFactory.class=eu.atosorigin.luisa.uhpws.database.queries.PropertiesQuerySupplierim
pl

uhp.query.file=mySQL.queries

uhp.db.user= XXXXX

uhp.db.password= YYYYY

uhp.factory.file=runtime.properties

#uhp.properties

uhp.db.url=jdbc:mysql://localhost:3306/luisauhpv2

uhp.db.driver=com.mysql.jdbc.Driver

#Properties for DAO factory UHP - NOTHING TO CHANGE HERE
#Properties for JDAO factory EADS - NOTHING TO CHANGE HERE

#uhp ontology properties

#SEPTUP THE URL AND PORT WHERE THE ONTOLOGIES ARE SET

#POINTER TO EADS AND UHP ONTOLOGIES - THE URL, PORT SERVICE VERSION (UHP-
EADSv3) SHOULD POINT TO THE LAST DEPLOYMENT OF THE UHP-EADSVX.WAR
gco.onto=http://localhost:8080/UHP-EADSv3/ontologies/old/gco.wsml
computer.onto=http://localhost:8080/UHP-EADSv3/ontologies/uhp/uhpComputerLiteracy.wsml
filedOfStudy.onto=http://localhost:8080/UHP-EADSv3/ontologies/uhp/uhpFieldsOfStudy.wsml
measurementvalue=http://www.cc.uah.es/ie/LUISA#competencyProcessorMeasurementValue
scaledproccesor=http://www.cc.uah.es/ie/LUISA#scaledProcessor
measurementcompetency=http://www.cc.uah.es/ie/LUISA#measuresCompetency
currentvalue=http://www.cc.uah.es/ie/LUISA#currentValue
value.onto=http://www.cc.uah.es/ie/LUISA#val
int_value.onto=http://www.cc.uah.es/ie/LUISA#intValue
person.onto=http://www.cc.uah.es/ie/LUISA#person
os.onto=http://www.uhp-nancy.fr/ontologies/LUISA#operatingSystem

sw.onto =http://www.uhp-nancy.fr/ontologies/LUISA#application
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#uhp Conditions query - NOTHING TO CHANGE HERE

#DRM constants
eLearningCopyrightManagement.file=file:data/eLearningCopyrightManagement.owl

#POINTER TO ‘eLearningCopyrightManagement’ ONTOLOGIES - THE URL, PORT SERVICE
VERSION (UHP-EADSVv3) SHOULD POINT TO THE LAST DEPLOYMENT OF THE UHP-
EADSVx.WAR

elLearningCopyrightManagement.url=http://localhost:8080/UHP-EADS-
P2/ontologies/drm/eLearningCopyrightManagement.owl
copyrightonto.url=http://rhizomik.net/ontologies/2008/05/copyrightonto.owl

#BE SURE THAT A TMP DIRECTORY IS AVAILABLE IN THE SERVER FOR CACHING
PURPOUSES (such as d:\tmp below)

temporalDirectory=d://tmp/

fileBufferSize=1024

8- After saving the .jar with the new properties, Tomcat usually redeploys the
service. Take into account that the profile Web services access to the case
study databases where the profile is installed. The databases should be
properly installed and configured in the server.

9.3.2 Negotiation Layer Web service
1- Open the war (using WINRAR)

2- Open the WEB-INF directory
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3- Open the lib directory:

4- Locate the NegotiationLayer.jar:
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5- Double-click on the NegotiationLayer.jar (it should be opened with WINRAR)
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6- Double-click “negotiationLayer.properties” (it should be opened with a text
editor). If the file is open as read-only, you may just copy it to your machine,
update it as in 7-, and replace it in the war file with the new version.

7- Change the properties marked in red below with the ones you used in your
installation (mostly the database credentials). Below you can see a subset of
the properties file. Note that if you install the LOMR services and databases in
the same machine, the URL can be left as “localhost”, minimising the changes
to be done.

#Properties for IMS - NOTHING TO CHANGE HERE

#Properties for INDI - NOTHING TO CHANGE HERE

#Properties for IRS - SET UP THE IRS URL AND PORT
irs.provider.host.name=luisa.open.ac.uk
irs.provider.port.name=3000
irs.provider.service.name=soap
irs.provider.user.name=wsmo
irs.provider.password.name=wsmo

#IF YOU HAVE A PROXY IN YOUR INSTALLATION, AND YOU NEED TO ACCESS AN IRS
EXTERNAL INSTALLATION,

#YOU NEED TO SET UP TO yes THE FIRST PARAMETER AND THE PROXY AND PORT
#NOT NEEDED IF YOU INSTALL IRS IN YOUR PREMISES-

#If the proxy is not needed, the host and port properties are ignored

irs.proxy.needed=no

irs.proxy.host=proxy.es.int.atosorigin.com

irs.proxy.port=8080

#Goal properties - NOTHING TO CHANGE HERE

# LuisaBehaviourDB properties SET UP THE USER AND PASSWORD OF THE DATABASE
log.queryFactory.class=eu.atosorigin.luisa.control.database.queries.PropertiesQuerySupplierim
pl

log.query.file=mySQL.queries

log.db.user=XXXXXX

log.db.password=YYYYYY

log.factory.file=negotiationlayer.properties

#THE URL AND PORT SHOULD BE SET TO THE CORRECT ONES WHERE THE
DATABASE IS INSTALLED
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log.db.url=jdbc:mysql://localhost/luisa-behaviour-p2
log.db.driver=com.mysql.jdbc.Driver
log.behaviour=eu.atosorigin.luisa.control.dao.BehaviourDAO

log.factory.file=negotiationlayer.properties

#Properties for LO Factory - NOTHING TO CHANGE HERE

#Rule titles

#Properties for QueryResolver — Class name

# Properties for QueryResolver — Ontology names

# Properties for QueryResolver — Strategies

#Properties for QueryResolver —Strategies class name

# Properties for QueryResolver - duration units

#0Ontology locations
#SETUP THE URL AND PORT WHERE THE ONTOLOGIES ARE SET

#POINTER TO EADS AND UHP ONTOLOGIES - THE URL, PORT SERVICE VERSION (UHP-
EADSv3) SHOULD POINT TO THE LAST DEPLOYMENT OF THE UHP-EADSVX.WAR

queryResolver.uhp.ontology.url=http://localhost:8080/UHP-EADS-P2/ontologies/uhp/
queryResolver.eads.ontology.url=http://localhost:8080/UHP-EADS-P2/ontologies/eads/

#Properties for composition/decomposition

#Properties for profile

#Services POINTER TO THE PROFILE SERVICES - THE URL AND PORT SHOULD BE SET
TO THE SERVER WHERE UHP-EADSvx WAR IS INSTALLED

uhp-eads.name=http://localhost:8080/UHP-EADSv3/services/

#POINTER TO ALCALA'S COMPOSITION SERVICES - THE URL AND PORT SHOULD BE
SET TO THE SERVER WHERE ALCALA INSTALL THE SERVICES

composer.eads.lo.service.name=http://localhost:8080/axis/WSComposeEads.jws?
composer.uhp.lo.service.name=http:// localhost:8080/axis/WSComposeUhp.jws?
uhp.search.service.name=http:// localhost:8080/axis/WSUhp.jws?wsdl
#composer.uhp.lo.service.name=http:// localhost:8080/axis/WSComposeUhp.jws?wsdl
decomposer.lo.service.name=nhttp://localhost:8080/axis/WSUhp.jws?wsdlI
competencies.by.lo.UHP.service.name=http://localhost:8080/axis/WSUhp.jws?wsdlI
competencies.by.lo.EADS.service.name=http://localhost:8080/axis/WSEads.jws?wsdlI

#0Ontology Attributes
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#Tutor composition

#DRM

#Services POINTER TO THE PROFILE SERVICES - THE URL AND PORT SHOULD BE SET
TO THE SERVER WHERE UHP-EADSvx WAR IS INSTALLED

drm.ws.url=http://localhost:8080/UHP-EADS-P2/services/DRMLuisaWS?wsdl

#CoFE

#Services POINTER TO THE PROFILE SERVICES - THE URL AND PORT SHOULD BE SET
TO THE SERVER WHERE COFE-WS WAR IS INSTALLED (see section 3.5)

cofe.ws.url=http://localhost:8082/CoFE-WS/services/ CoFEWSImpl?wsdl

8- After saving the .jar with the new properties, Tomcat usually redeploys the
service.
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10 ANNEX 2—COLLABORATIVE FILTERING INSTALLATION AND
CONFIGURATION

One of the extra functionalities added to the UHP case study is related with the
usage of a collaborative filtering engine in order to influence the LUISA ratings
using social recommendations. This feature is added only as a prototype, so no
integration with the actual gathering of ratings is provided in the LUISA
framework.

The installed CoFE needs some configuration in order to connect with the
databases and the rest of the components of the LUISA framework. The
configuration of the Negotiation Layer consists mainly in changing some
properties in the properties files located in the war files described in section 3.4.
The steps to configure the services are the following:

10.1 CoFE Server Installation

The first step is to create the database where the data will be stored. This can
be done using the script provided at the end of this annex. If any existing
installation has been already done on the system, make the appropriated
changes on the script file, like comment the database creation or the drop of
tables, etc.

The next step is to install de CoFE engine which can be downloaded from:
http://eecs.oregonstate.edu/iis/ CoFE/”

Allowed changes are those that can be done on the CFServer.properties file at
the lib directory. There, we can set up some options to change the behaviour of
the engine.

10.2 Web Service Installation

The CoFE-WS can be deployed as war file in a new Tomcat: No configuration
file exists, so that, any change has to be done on the source code.

It's required to perform a change on the catalina.policy file (located on the
tomcat’s configuration folder) in order to allow the socket connection for the RMI
operations. Just to save time, just allow everything (this should be improved) by
adding this line on the general grant section:

perm ssion java.security. Al Perm ssion;
Instead, this should be something like:

per m ssi on j ava. net . Socket Per m ssi on "*:1099-1299",
"li sten, connect, accept, resol ve";

plus some other permissions.

10.3 CoFE engine startup

Open a console and go to the CoFE engine installation folder. There type ant
start. This will start the engine. Alternatively you can run the engine with ant
service (this will run the server in background). If everything went ok, you
should see this message:

Waiting for requests fromclients...
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10.4 Tomcat start-up

To startup Tomcat, open a new console, go to Tomcat’s installation home and
then, to the bin folder. There run the command startup.bat —security (this will
force the tomcat to use its policy file).

We advice to use a separate Tomcat installation to run CoFe.

10.5 CoFe database installation script

The following script contains the CoFe database plus a pre-set of learning
object ratings.

/*

MySQL Data Transfer

Source Host: 192.168.215.131
Sour ce Dat abase: cofe

Target Host: 192.168.215.131
Tar get Dat abase: cofe

Dat e: 18/09/2008 15:25:05

*/

SET FOREl GN_KEY_CHECKS=0;

CREATE TABLE “id_table® (
1d’ int(10) NOT NULL default '0',
“nane’ varchar(32) NOT NULL default

) ENG NE=My| SAM DEFAULT CHARSET=l ati n1;

CREATE TABLE "itemtable (
“Item D int(10) NOT NULL auto_increnent,
“ltemNane® varchar (100) default NULL,
“ltemJRL™ varchar (200) default NULL,
PRIMARY KEY (‘Item D),
UNI QUE KEY " Uni queURL’ (“ItemJRL"),
KEY “lItemNane™ (" ItenmNanme’),
KEY “Item D (‘ltem D)

) ENG NE=My| SAM DEFAULT CHARSET=l ati n1;

CREATE TABLE "itemtype_table  (
“Item D int(10) NOT NULL default 'O0Q',
"Typel D' int(10) NOT NULL default 'O0',
KEY " Typel D (" Typel D)

) ENG NE=My| SAM DEFAULT CHARSET=l ati n1;

CREATE TABLE "rating_table® (
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“UserI D int(10) NOT NULL default 'O0Q',
“lItemM D int(10) NOT NULL default 'O0Q',
"Rating double NOT NULL default 'O0',
PRI MARY KEY (" UserlD, Item D),
KEY “Item D ('Item D, UserlD)

) ENG NE=My| SAM DEFAULT CHARSET=l ati nl;

CREATE TABLE "type_table (
"Typel D' int(10) NOT NULL auto_increnent,
" TypeNane®™ varchar (100) default NULL,
PRI MARY KEY (" TypelD')

) ENG NE=My| SAM DEFAULT CHARSET=l ati n1;

CREATE TABLE “user_info" (
U D int(10) NOT NULL auto_increnent,
"NunRatings” int(10) default 'O0',
“Wility' float default NULL,
PRI MARY KEY ("UD),
KEY "UD ("UD)

) ENG NE=My| SAM DEFAULT CHARSET=l ati n1;

CREATE TABLE "user_table" (
“UserI D int(10) NOT NULL auto_increnent,
“User Nane®™ varchar (30) default NULL,
PRI MARY KEY (" UserlD),
KEY “User Name® (" UserNane'),
KEY “UserI D (" UserlD)
) ENG NE=My| SAM DEFAULT CHARSET=l ati n1;

I NSERT INTO “itemtabl e’ VALUES ('1', 'LOLl', 'http://ww. uhp-
nancy. fr/ ont ol ogi es/ LU SA#a73668el1f 11¢c0379d21e');

I NSERT INTO “itemtable’ VALUES ('2', 'LOR2', 'http://ww. uhp-
nancy. fr/ont ol ogi es/ LU SA#a73668e1f 11c037ab438" ) ;

I NSERT INTO “itemtabl e’ VALUES ('3', 'LO8', 'http://ww. uhp-
nancy. fr/ ont ol ogi es/ LU SA#a73668e1f 11c037b6189" ) ;

I NSERT INTO “itemtabl e’ VALUES ('4', 'LO4', 'http://ww. uhp-
nancy. fr/ ont ol ogi es/ LU SA#a73668e1f 11c037bcfdd');

I NSERT INTO “itemtable’ VALUES ('5', 'LOB', 'http://ww. uhp-
nancy. fr/ ont ol ogi es/ LU SA#a73668e1f 11¢c037ccdh8');

I NSERT INTO "itemtable’ VALUES ('6', 'LO6 (test purpose)', '"http://ww. uhp-
nancy. fr/ ont ol ogi es/ LU SA#aa635e10f 511a2e73dd04' ) ;

I NSERT INTO "itemtype_table” VALUES ('1', '7');

I NSERT INTO "itemtype_table” VALUES ('1', '9');

I NSERT INTO "itemtype_table VALUES ('1', '13");

I NSERT INTO “itemtype table' VALUES ('1', '14');

LUISA « 027149 « D5.55.5 « Version 0.1 dated 25/07/2008 « Page 77 of 81



I NSERT INTO "itemtype_table” VALUES ('2', '7")

I NSERT INTO "itemtype_table VALUES ('2', '9');
I NSERT INTO "itemtype_table VALUES ('2', '13")
I NSERT INTO "itemtype_table VALUES ('2', '14")
I NSERT INTO "itemtype_table” VALUES ('3, '7")

I NSERT INTO "itemtype_table” VALUES ('3, '9')

I NSERT INTO "itemtype_table’ VALUES ('3', '13")
I NSERT INTO "itemtype_table’ VALUES ('3', '14")
I NSERT INTO "itemtype_table VALUES ('4', '7")

I NSERT INTO "itemtype_table VALUES ('4', '9');
I NSERT INTO "itemtype_table’ VALUES ('4', '13")
I NSERT INTO “itemtype_ table VALUES ('4', '14")
I NSERT INTO “itemtype table' VALUES ('5', '7')

I NSERT INTO "itemtype_table VALUES ('5', '9');
I NSERT INTO “itemtype table' VALUES ('5', '13');
I NSERT INTO “itemtype table' VALUES ('5', '14');
I NSERT INTO "itemtype_table VALUES ('6', '19');
I NSERT INTO "itemtype_table VALUES ('6', '20');
I NSERT INTO "itemtype_table VALUES ('6', '21');
I NSERT INTO “rating_table' VALUES ('1', '1', '2")
I NSERT INTO "rating _table® VALUES ('1', '2', '2")
I NSERT INTO "rating table® VALUES ('1', '"4', '0")
I NSERT INTO "rating table® VALUES ('1', '"3', '0")
I NSERT INTO "rating table® VALUES ('1', '5', '2")
I NSERT INTO "rating table® VALUES ('2', '"1', '3")
I NSERT INTO “rating table” VALUES ('2', '2', '2")
I NSERT INTO "rating table® VALUES ('2', "3', '0")
I NSERT INTO “rating _table VALUES ('2', "4', '2")
I NSERT INTO “rating table VALUES ('2', '5', '2")
I NSERT INTO “rating _table” VALUES ('3, '"1', '2")
I NSERT INTO “rating table VALUES ('3', '2', '4")
I NSERT INTO “rating table” VALUES ('3, '"3', '0")
I NSERT INTO “rating _table VALUES ('3', '"4', '0")
I NSERT INTO “rating table VALUES ('3', '5', '2")
I NSERT INTO “rating table VALUES ('4', '"1', '2")
I NSERT INTO “rating table” VALUES ('4', '2', '3")
I NSERT INTO “rating table” VALUES ('4', "3', '0")
I NSERT I NTO “rating_table' VALUES ('4', '4', '0')
I NSERT I NTO “rating_table' VALUES ('4', '5', '2")
I NSERT INTO “rating table” VALUES ('6', "1', '0")
I NSERT INTO “rating table® VALUES ('6', '"2', '0")
I NSERT INTO "rating table” VALUES ('6', "3', '4")
I NSERT INTO "rating table VALUES ('6', "4', '2")
I NSERT INTO "rating table® VALUES ('6', '5', '2")
I NSERT INTO “rating table® VALUES ('7', '"1', '0")
I NSERT INTO “rating table” VALUES ('7', '"2', '0")
I NSERT INTO “rating table® VALUES ('7', "3', '2")
I NSERT INTO “rating table” VALUES ('7', '5', '2")
I NSERT I NTO “rating_table' VALUES (7', '4', '4'")
I NSERT INTO “rating table VALUES ('8, '"1', '0")
I NSERT INTO “rating table” VALUES ('8, '"2', '0")
I NSERT INTO “rating table” VALUES ('8, "3', '2")
I NSERT INTO "rating table” VALUES ('8, "4', '3")
I NSERT I NTO “rating_table' VALUES ('8, '5', '2');
I NSERT | NTO “rating_table VALUES ('2200', '6', '1')

I NSERT | NTO “type_table” VALUES ('1', 'http://ww. uhp-
nancy. fr/ ont ol ogi es/ LU SA#sport Sci ences');
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I NSERT | NTO “type_tabl e’ VALUES ('2',
nancy. fr/ ont ol ogi es/ LU SA#physi cs');
I NSERT | NTO “type_tabl e’ VALUES ('3',
nancy. fr/ ont ol ogi es/ LU SA#bi ophysi cs');
I NSERT | NTO “type_tabl e’ VALUES ('4',
nancy. fr/ ont ol ogi es/ LU SA#bi onechani cal ') ;
I NSERT | NTO “type_tabl e VALUES ('5',

nancy. fr/ ont ol ogi es/ LU SA#chem stry');

I NSERT | NTO “type_tabl e’ VALUES ('6',
nancy. fr/ ont ol ogi es/ LU SA#geol ogy' ) ;
I NSERT | NTO “type_tabl e’ VALUES ('7',
nancy. fr/ ont ol ogi es/ LU SA#nedi ci ne');
I NSERT | NTO “type_tabl e’ VALUES ('8',
nancy. fr/ ont ol ogi es/ LU SA#phar nacol ogy' ) ;
I NSERT | NTO “type_tabl e’ VALUES ('9',

nancy. fr/ontol ogi es/ LU SA#dentistry');
I NSERT | NTO “type_tabl e’ VALUES ('10',

nancy. fr/ ont ol ogi es/ LU SA#er gonomi cs');

| NSERT | NTO “type_tabl e VALUES ('11',

nancy. fr/ ont ol ogi es/ LUl SA#bi ol ogy' ) ;

I NSERT | NTO “type_tabl e VALUES ('12',

http://ww. uhp-
http://ww. uhp-
http://ww. uhp-
http://ww. uhp-
http://ww. uhp-
http://ww. uhp-
http://ww. uhp-
http://ww. uhp-
"http://ww. uhp-
"http://ww. uhp-

"http://ww. uhp-

nancy. fr/ ont ol ogi es/ LU SA#bi ogeogr aphy' ) ;

I NSERT | NTO “type_tabl e VALUES ('13',

"http://ww. uhp-

nancy. fr/ ont ol ogi es/ LU SA#nat hematics');

| NSERT | NTO “type_tabl e VALUES ('14',

"http://ww. uhp-

nancy. fr/ ont ol ogi es/ LU SA#conput er Sci ence' ) ;

I NSERT | NTO “type_tabl e VALUES ('15',

"http://ww. uhp-

nancy. fr/ ont ol ogi es/ LU SA#frenchAsSecondLanguage') ;

I NSERT | NTO “type_tabl e VALUES (' 16',

nancy. fr/ ont ol ogi es/ LU SA#english');

I NSERT | NTO “type_tabl e VALUES ('17',

nancy. fr/ ont ol ogi es/ LU SA#spani sh');

I NSERT | NTO “type_tabl e VALUES ('18',

"http://ww. uhp-
"http://ww. uhp-

"http://ww. uhp-

nancy. fr/ ont ol ogi es/ LU SA#account ancy');

I NSERT | NTO “type_tabl e VALUES ('19',

nancy. fr/ ont ol ogi es/ LU SA#l aw ) ;

I NSERT | NTO “type_tabl e’ VALUES (' 20",
nancy. fr/ ont ol ogi es/ LU SA#mar keting');
I NSERT | NTO “type_tabl e’ VALUES ('21',

"http://ww. uhp-
"http://ww. uhp-

"http://ww. uhp-

nancy. fr/ ont ol ogi es/ LU SA#hunanResour ces');
VALUES (' 1'

| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
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| NSERT
| NSERT
| NSERT
| NSERT

I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °
I NTO °

I NTO

I NTO °
I NTO °
I NTO °

user _i
user
user
user
user
user
user
user _i

nfo’
nfo’
nfo’
nfo’
nfo’
nfo’
nfo’
nfo’
user _tabl e’
user _tabl e’
user _tabl e’
user _tabl e’
user _tabl e’
“user_table’
user _tabl e’
user _tabl e’
user _tabl e’

VALUES (' 2
VALUES ('3
VALUES (' 4
VALUES (' 6
VALUES ('7
VALUES ('8

g

g aaaoaaoaa

VALUES (' 2200',
1

VALUES ('
VALUES ('
VALUES ('
VALUES ('
VALUES ('
VALUES ('
VALUES ('
VALUES ('
VALUES ('

© XNk WN

10’

® @ @

. 0752336
. 0752336
. 0752336
. 0752336
. 0752336
. 0752336
'0.0752336");

"1', '1.05787e-007");
.parodi @i untilabs.it');
.parodi @i untilabs.it');
.parodi @iunti.it');

O OO OoOoo
—_— — — — —

"e.parodi @i untilabs.com);
"lidirl828@ahoo.it');
"e.parodi @i untilabs.it');
"anb@ada. kt h. se');
"e.parodi @i untilabs.com);

"e.parodi @i untilabs.it');
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| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT
| NSERT

I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO
I NTO

“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
‘user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
‘user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES ('
“user_table’ VALUES (°
“user_table’ VALUES ('

11,
12",
15",
18",
19",
20",
22",
46",
70",
72",
73",
74",
75",
",

140
142
143’
220
400

2200',

5",

"e.parodi @i untilabs.it');
"student12@i unti.it');

'root @ocal host');

"moni que. grandbastien@oria.fr');
"e.parodi @i untilabs.conm);

"m ni @ada. kth.se');
"jonhsmth@);
"silvia.tejera@tosresearch.eu');
"jonhsmth@);

"jonhsmth@);

"jonhsmth@);

"jonhsmth@);
"silvia.tejera@tosresearch.eu');

")

' f en@ada. kt h. se'
' f en@ada. kt h. se'
'f en@ada. kt h. se'
'fen@ada. kth.se');
"e.parodi @iunti.it');
"e.parodi @i untilabs.conm);

— — —

"e.parodi @i untilabs.com);
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