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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 describe the specifications of the LUISA architecture 
interfaces based on the use cases requirements. As this document is provided 
at the end of the project, it mainly provides a synthesis view of these 
specifications for which detailed descriptions have already been provided in 
several other deliverables. 
We provide a high level architectural view of both prototypes, we point to other 
more technical descriptions already provided and we describe the look and feel 
of the Graphical User Interfaces. 
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1 INTRODUCTION 
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. 

The Semantic Web Service Architecture proposed by LUISA was meant to 
support two use-cases, one in an industrial environment for the EADS partner, 
the other one into an academic context for the UHP partner. In this deliverable 
we describe the specifications of the LUISA architecture interfaces based on the 
use cases requirements. 
 
As this document is provided at the end of the project, it mainly provides a 
synthesis view of these specifications for which detailed descriptions have been 
provided in several other deliverables. We focus on tailoring the general 
architecture to the use-case requirements and on the Graphical User Interfaces 
developed according to the use-case requirements. The objective is to 
demonstrate that the LUISA proposal is a framework that can be really 
implemented to fit the needs of a given user. It also intends to illustrate which 
adaptations were performed. 
 
The document is organized as follows: it first provides a high level view of the 
LUISA architecture and reminds the specificities of the two use-cases and 
describes how the general architecture has been tailored for each use-case. 
Then we provide a summary of the other already implemented customizations 
as well as pointers to more technical descriptions. Finally we provide a detailed 
presentation of the graphical user interfaces as they were specified for the final 
version of the LUISA prototype. 
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2 LUISA GENERAL ARCHITECTURE AND ITS ADAPTATIONS 

2.1 General layered architecture 
As presented in previous documents (i.e. D2.1), Figure 1 depicts the layered 
general architecture proposed by LUISA. 

The two orange middle layers represent the SWS-based infrastructure for e-
Learning. The green layers (first, fourth and fifth on the figure) represent the 
interfaces of the SWS-based infrastructure.  

 

 
Figure 1: Layered General Architecture proposed by LUISA. 

 

In the following sections, we remind each use-case requirements and how this 
architecture has been adapted to fulfil these requirements. 

 

2.2 Industry use-case 
2.2.1 EADS requirements 

The EADS requirements have been detailed in D6.1.2. They are summarized as 
follows in D6.3.2. The main objective of EADS is to provide to their engineers 
an e-learning application that allows them to find LOs that fit their learning 
needs better than the ones retrieved through “classical” query mechanisms, 
offering the opportunity to reduce the competency gap between the current 
profile of the learner and a given Job Position requirement.  
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The intended users of the prototype are mainly engineers of EADS that want to 
search a training course that fits their needs.  

The use of the metadata associated to the LO is very important to that extend; it 
has to be noticed that, in this use-case, the LOs are training resources available 
for the EADS people and not downloadable digital resources.  

The prototype provides different ways to compute the request (Resolver) 
according to the selected query criteria and options (user’s preferences) or the 
available resources descriptions. 

 

2.2.2 LUISA architecture for the EADS use-case 

Derived from the general architecture, the Figure 2 shows the architectural 
components of the EADS prototype. The specific components, data structures 
and interfaces developed or adapted for the EADS prototype are highlighted in 
red.  

 

 
Figure 2: EADS Prototype Architecture  

 

In summary the EADS prototype implementation of the LUISA framework 
consists of: 

·  Adaptation of the GUI in Moodle. 

·  Creation of several Query Resolvers (in the previous version, there was just 
one Query Resolver for EADS).  

·  Preparation of the appropriate WSMO goals and descriptions for the LO 
repositories. 
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·  Implementation of two LOMR showing the Semantic Web Service approach 
to accessing several LOMR (one LOMR in the first prototype). 

·  Specification and implementation of the user and industrial profile database 
in addition to the current database provided by EADS. 

·  Implementation of several Web Services. 

·  Integration with DRM. 

 

This architecture is using a set of resources that are to be provided as data. The 
Figure 3 shows a list of these resources. 

 

 
Figure 3: EADS resource list  

 

2.3 Academic use-case 
2.3.1 Problem addressed 

The academic second prototype explores how semantic technologies could be 
applied to discover the best suited Learning Objects (LOs) for a given learner in 
an academic domain. The problem addressed by the UHP use-case is 
described in D7.1.2 [1]. However, some new requirements have been added 
during  

the project and they are taken into account in the following description. 
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As already explained in D7.3.2, the main functionalities of the prototype will 
allow the learner: 

·  To express a query by exploring a set of competencies and additional 
criteria. From a pedagogical point of view, the exploration and interactions 
with the competencies tree may improve the user’s perception of the 
learning domain (meta-cognition).  

·  To obtain the better resources retrieved from two Learning Object 
Repositories (LOR). In one of the repositories the LOs are annotated using 
C2i competencies, while the other is a topic-based repository. This dual 
approach shows the openness of LUISA when dealing with multiple and 
heterogeneous repositories.  

·  To show the possibility of cross searching using competency mapping 
between the repositories of the two case studies. The use of ontology 
mapping in order to allow this functionality is a key development. 

·  To be provided with tentatively pedagogically packaged resources. The 
system will help tutors to compose and manage LOs based on pedagogical 
rules. This is a new feature of the second prototype. 

·  To check how the so-called social rating impacts on the ranking of the LOs 
that LUISA proposes. The use of collaborative filtering is intended just as an 
experiment that shows the possibility of mixing the LUISA framework with 
Web 2.0 techniques. 

 

 

 

2.3.2 LUISA architecture adapted to the UHP requirements 

Derived from the general architecture, the Figure 4 shows the architectural 
components of the UHP prototype. The specific components, data structures 
and interfaces developed or adapted for the UHP prototype are highlighted in 
orange.  
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Figure 4: UHP Prototype Architecture  

 

 

In summary the UHP prototype implementation of the LUISA framework 
consists of: 

·  Adaptation of the GUI in Moodle. 

·  Creation of a specific Query Resolver. 

·  Composition of pedagogical packages 

·  Preparation of the appropriate WSMO goals and descriptions for the LO 
repositories. 

·  Implementation of two LOMR showing the Semantic Web Service approach 
to accessing several LOMR (one LOMR in the first prototype). 

·  Specification and implementation of the user and university profile database. 

·  Implementation of several Web Services. 

·  Integration with DRM. 

·  Experiments on the integration with a collaborative filtering engine, CoFe 
(see [13] for details about this tool). 

This tailored architecture is intended to be used with a set of data, we provide 
hereafter the list of resources used with the adaptation of the architecture. 
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Figure 5: UHP list of resources. 

 

2.4 Conclusion 
If we compare the architectural adjustments and the list of resources, we see 
many similarities as well as some specific developments. For instance two 
LOMR (Learning Object Metadata Repositories) have been developed for each 
partner, detailed descriptions can be found in WP4 deliverables ([9], [10], [13]). 
The similarities would suggest a kind of tailoring guide for implementing the 
LUISA framework. The differences ensure that it is really possible to tailor the 
framework to different contexts. 

One of the common features in the adaptation process was the development of 
specific parts for the generic components and the design of the user-interfaces. 
In the next section, we present the component’s customization. The GUI 
developments made to fit the use-case requirements are described in section 4. 
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3 USE-CASE REQUIREMENTS AND  LUISA COMPONENTS 
In the previous section we have focussed on tailoring the general architecture. 
Requirements have also been provided in relation with specific components of 
LUISA. We list them hereafter according to the layered architecture. 

 

3.1 Data layer: annotation phase requirements 
Before any querying process, there must be an annotation phase performed 
through the Annotation Tool (AT). So at the data layer, we have to consider also 
the annotation tool, the use of which allows building the LOMR (Learning Object 
Metadata Repositories).  

The adaptation of the Annotation Tool to the use-case requirements is mainly 
relying on the ontologies that provide data for the scrolling menus. However 
some parts of the interface have been required as specific for each use-case 
partner, for instance the description of the targeted and pre-requisite 
competencies. The annotation tool and the annotation profiles are described in 
depth in the deliverables of WP3 ([6],[7] & [8]). 

 

 
 

Figure 6: Annotation Tool for EADS metadata 
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However, following the first evaluation campaigns, the annotation tool interface 
has still been improved. We provide hereafter a screenshot of the last version of 
the tool and a zoom on the “semantic” part of the metadata. The two first 
screens show the present look and feel for displaying existing metadata 
respectively in EADS prototype and in UHP prototype. 

 

 
 

Figure 7: Annotation Tool for UHP metadata 

 

On the left of the screen a scrolling bar allows to select an existing resource, on 
Figure 7 the first fields (title, language, description and description) are 
displayed. It is then possible to update the existing description using the 
provided buttons. To create a new resource metadata, you have to click on new 
at the top left of the screen, then an unfilled form is displayed. 

 

On Figure 8, we show the “semantic” part of the metadata related to the same 
LO. The reader may notice that on this example the resource is only described 
by the competency it allows to reach (B4>textprocessor) and the topic word 
2003. This is an example of the still “poor” legacy metadata that we can process 
in the LUISA environment. This was an important requirement from the 
academic world. 

 

 



   

LUISA • 027149 •  D5.4 • Version 1.0, dated 30/09/08 • Page 16 of 32 

 
Figure 8: UHP annotation tool (semantic details) 

 

3.2 Process language layer 
The user requirements for the process language layer are mainly about the way 
of processing the query and then, when resources are found, the way of ranking 
them, assembling them and delivering them to the end-user. 

These requirements have been fully described in the use-case scenarios 
provided in D6.1.2 and D7.1.2. The minor adjustments that have been done 
later are described in D6.3.2 and D7.3.2. 

The role of this layer is to build from the query a list of goals invocations to be 
passed to the Semantic Web Service layer. 

The requirements are implemented through several query resolvers included in 
the query manager component and composer component. 

For more technical details, see D2.1([2]). 
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3.3 Semantic web service layer 
This is the most important layer as far as semantic technologies are concerned, 
and it is a rather technical one with respect to the use-case requirements. It 
mainly relies on the orchestration of pre-existing semantic web services using 
the provided WSMO use-case related ontologies. The ontology code used for 
the prototypes is provided in D6.3.2 and in D7.3.2 ([11]) in the Appendixes parts 
of both deliverables.  

For more technical details, see D2.2 ([3] and D2.3 [4] & [5]). 
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4 GRAPHICAL USER INTERFACE (GUI) REQUIREMENTS 

4.1 General principles 
As explained by Giunti (D6.3.2) in charge of the GUIs in LUISA project, the 
SWS infrastructure and the Annotation tool have to be integrated into a 
Learning Content Management System to allow users to access to the semantic 
functionalities supported by the core components of the architecture. 

For the prototypes an extension of the Open Source Moodle LMS is realized. 
The basic style has been changed trying to harmonize the Moodle basic skin 
and the style of the LUISA project. 

In both cases, a login page welcomes the user, hereafter, on Figure 9 is the 
login page for the EADS prototype. 

 

 

 
Figure 9: EADS Moodle login. 

 

In both cases, the local information system owns some data about the user, but 
some additional data is needed, compared to the standard Moodle user profile. 
So in both use-cases, the GUI has to manage these data, allowing storing, 
updating, retrieving and deletion through proper forms. 

In the following sections, we provide a kind of storyboard for each use-case, 
illustrated by appropriate screen copies. 

4.2 GUI according to the EADS requirements 

4.2.1 Login phase 

The full set of EADS user preferences is: 
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- 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 à 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 following figure shows how this information is provided to the system. 
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Figure 10: EADS preferences 

 

The GUI manages these data allowing storing, updating, retrieving and deletion 
through proper forms. This data have to be stored and retrieved form the EADS 
database through Web Services. This second Data Base does not replicate 
data already stored on the LMS so the synchronization policy is: 

 

  - insert a new user 
�  new user on the LMS  as for the base system 
�  LUISA specific data: through batch processes at the system 

installation 
       - retrieve and update users 

�  LMS data update as for the base system 
�  LUISA specific data: through  specific forms that update only the data 

onto the secondary DB  
  - delete 

�  LMS user deletion cascades the deletion also on the additional 
database 

�  Clearing LUISA specific data only just deletes a user’s data from the 
secondary database. 

 
 
 

4.2.2 Query phase 

During the query phase, the user interacts with the system in order to select the 
criteria of his/her search. The user must select the competencies s/he desires to 
acquire, her/his job position and profession. 

The interfaces for the query phase have been thoroughly designed for taking 
into account the large number of data to be displayed. Figure 11 shows the 
proposed query form. 
The competency gap is computed and displayed: a green cursor shows positive 
or no gaps, a red one shows negative gaps. The competencies in the list are 
ticked by default but they can be un-ticked to refine the search.  
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Figure 11: EADS query phase. 

 

Several query strategies have been implemented for EADS, corresponding to 
several contexts for using the system, they are documented in D6.3.2. 

 

4.2.3 Selection phase and results display 

During this phase the system applies the rules implemented on the query 
resolver and makes an intensive use of the ontologies (competencies as well as 
domains and professions). The result is provided to the user as two sets of 
possible Learning Objects. The first one is LUISA suggestions; it contains the 
LOs that are well suited for the query. The second one named alternate list 
contains other learning objects that do not fit the request so well, but which 
could be used. LOs can be moved from one list to the other one by the user. 

Next figure shows a screen copy of the result of a selection phase as 
implemented in the second prototype. 
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Figure 12: EADS  selection phase. 

 

Before selecting a resource, the user can click the active link et get the 
description of the resource through the annotation interface as described 
previously. This may prevent him/her for selecting an inappropriate resource. 
The next figure is a screen copy showing such a display. 
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Figure 13: Selection screen with resource annotation 

 

 

In the next section we show how the graphical user interface has been adapted 
to the academic context requirements.
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4.3 GUI according to the UHP requirements 
4.3.1 Login phase 

This phase includes the login procedure through which the user is identified on 
the Moodle platform which hosts the LUISA application and the preferences 
setting up. The preferences phase allows the user to see and edit his 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. 
For the user preferences, very specific requirements have been provided, so 
that the technical environment of the user is taken into account. They include 
the operating system, the software suites, the discipline studied as a major, the 
time available for study. Two options have been added to the second prototype, 
the possibility of searching in several repositories (cross-search) and the 
possibility of taking into account ratings provided by peer users (social ranking). 
Finally, the main set of preferences is provided by the user, but some others are 
set up y the institution. The next figure shows a screen copy of the preferences 
selection form as implemented in the second prototype. 
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Figure 14: UHP preferences screen. 

 

4.3.2 Query phase 

During the query phase, the user interacts with the system in order to select the 
criteria of his/her search. The user must select the competencies s/he desires to 
acquire. The C2I competencies are presented as a dynamic expansible/ 
/collapsible tree showing the competencies he/she acquired and the missing 
ones. The tree is dynamic; when the user selects a competency new 
competencies (depending on the selected one) become available.  

The query interface is presented in the next figure. 
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Figure 15: UHP dynamic query interface 

 

 

4.3.3 Search phase and result display 

As a result of the search, the system proposes to the user some LOs. A first 
group includes the best selection by the system, in this group the user can 
change the LOs order, select or deselect them. The second group of results 
shows some alternative LOs. An  interface display is represented in the next 
figure. The content of the query is reminded on the left side. For each displayed 
LO, the competency element(s) covered by the LO is mentioned, as well as the 
ranking according to the system strategy (pink stars) and the ranking according 
to peer users opinions (yellow stars). 

As each LO is a digital resource and can be downloaded, an active link is 
provided with each resource. This link allows the user to get the metadata of the 
corresponding LO; this prevents him/her from downloading a resource without 
having a more detailed description of it. The metadata sheet is accessed 
through the Annotation Tool in a read only mode. 
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Figure 16: UHP search results screen copy 

 

Finally a composition lab button has been added in the last version.  

 

 

 

Figure 17: UHP composition lab parameters form 
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Figure 17 and Figure 18 show the effect of selecting this button and the 
resulting packages when this option is chosen. For the composition several 
criteria including learning style are considered, the user has to fill in the 
corresponding form. 

 

 
Figure 18: UHP packages display screen. 

 

4.3.4 Working phase 

When the user has selected the resources he /she wanted to work with, either a 
set directly built or a package, he has to download the resources and to work 
with them. During the working phase the link added to each resource allows to 
download the resource on one’s computer. Then he/she clicks the button 
related to each selected resource, the system display the button “done”. Then 
the user competencies are updated in order to allow him/her selecting new 
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competencies to be acquired. A screen copy of the UHP working phase is 
provided hereafter. 

 

 
Figure 19: UHP working phase screen. 

 

The working phase for the UHP implementation, as explained before, is 
different from the one implemented for EADS. Indeed, users, after having 
selected some resources, have to download them on their machine and then 
work with them (either for learning if they are students or for preparing learning 
material if they are professors or tutors. So there is an additional screen, 
allowing the user to indicate that the work is done. The system takes these data 
into account for updating the competency tree of the user (even if the real 
update should come from a formal validation (see the label on the following 
figure) 
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Figure 20: End of the working phase 

4.4 Conclusion 
In this section, we have shown that very different interfaces have been 
designed within the same framework according to different use-case 
requirements. For instance there are more sophisticated competency gaps 
calculations and displays in the EADS GUIs whereas there are additional 
composition lab and working phase GUIs for the UHP implementation. 

In both cases the LUISA generic architecture provided enough flexibility to meet 
the end-users needs. 

 

 

 

 

 

5 CONCLUSION 
In this deliverable we have described how the use-case requirements have 
been taken into account to tailor the general LUISA framework into working 
environments fulfilling the users’ needs. We have brought a general view, 
presented some features from the second prototypes and pointed to the 
deliverables that have already provided detailed descriptions of the 
requirements as well as of the implemented solutions. 

 

The prototypes that have been developed demonstrate the adaptability of the 
LUISA framework to very different environments. They also provide concrete 
examples of how to adapt the framework and which additional developments 
are required. 
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