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Summary 

The main objective of U-QASAR is to create a flexible Quality Assurance, Control and Measure-
ment Methodology to assess the quality of software development projects and their resulting 
products. The methodology will be supported by an Internet solution composed of several 
knowledge services based on open standards that will be able to detect changes in the scope and 
requirements of an application (or changes in its development process) and provide an adequate 
set of assessments to deliver an accurate measurement of the quality of the process and product 
at any time.  

This document, the deliverable D2.2.3 U-QASAR Design Specification III, includes a specification 
of the architecture and U-QASAR services implemented in the Integrated Platform.  

The work documented in this deliverable includes 

¶ An overview of the revised requirements, the overall concept and the functional behav-
ior. 

¶ The architecture of the U-QASAR platform. 

¶ Description of the quality and context models as well as ER diagrams applied. 

¶ Specification of the U-QASAR Monitoring Services, Analytical Services, Enhancement Ser-
vices, Visualization and Reporting Services, Specification of Utility Services with a descrip-
tion of the interfaces and functionalities. 

¶ Specification of the non-functional features of the U-QASAR platform. 

¶ Rationale for the selected implementation framework as well as an overview of the Inte-
grated Platform features. 

This deliverable builds on the two previous versions of the design specification focused on the 
Early and Full Prototype of the platform. The focus of this deliverable is set on functionalities 
included in the final version ς Integrated Platform. Moreover, deviations from, and changes made 
to the previous versions of the design specification are documented. In addition, this document 
contains some additions and adjustments, e.g. new and updated requirements, with respect to 
ǘƘŜ wŜǉǳƛǊŜƳŜƴǘǎΩ ŀƴŀƭȅǎƛǎ ŀƴŘ {ȅǎǘŜƳ /ƻƴŎŜǇǘ ŘŜƭƛǾŜǊŀōƭŜΦ  
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1 LƴǘǊƻŘǳŎǘƛƻƴ 
U-QASAR aims at creating a flexible Quality Assurance, Control and Measurement Methodology 
to measure the quality of Internet-related software development projects and their resulting 
products. The methodology will be supported by an Internet based solution composed of several 
services built on open standards, and that will be able to detect changes in the scope and re-
quirements of an Internet application (or changes in its development process) and provide the 
adequate set of assessments to deliver an accurate measurement of the quality of the process 
and product at any time. 

The methodology and platform will be assessed in two different business cases in order to vali-
date the results in different conditions. The first business case is a large software company de-
veloping large Internet projects based on Rational Unified Process (RUP) methodology. The sec-
ond business case is of an SME developing complex Internet projects based on agile methodolo-
gies.  

The document is structured as follows: 

¶ Chapter 2 presents an overview of the requirements and the overall concept. 

¶ Chapter 3 contains an overview of the functional behavior of the U-QASAR platform.  

¶ The architecture of the U-QASAR platform is described in Chapter 4. 

¶ Chapter 5 includes a description of the quality and context models applied as well as ER 
diagrams. 

¶ Chapters 6 (Monitoring Services), 7 (Analytical Services), 8 (Enhancement Services), 9 (Vis-
ualization and Reporting Services) and 10 (Utility Services) specify the U-QASAR services 
and functionalities, whereas Chapter 11 specifies the non-functional features of the U-
QASAR platform. 

¶ Chapter 12 contains rationale for the selected implementation framework and an over-
view of the Integrated Platform features. 

 

1.1 Document purpose 
This document is the deliverable άD2.2.3 Design Specification IIIέ and will be the final version of 
the platform design. The document describes the technical design of the U-QASAR platform, in-
cluding the detailed specification of the architecture, the U-QASAR Services and the Ontology 
modelling and implementation. The document contains the design specifications of the function-
alities and services implemented in the Integrated Platform.  
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1.2 Approach Applied 
The document is built on the content from the deliverables άD1.3 U-QASAR Requirements Anal-
ysis and System Conceptέ, and especially on the two previous versions of the Design specification 
όάD2.2.1 Design Specification IέΣ ŀƴŘ άD2.2.2 Design Specification IIέύ. The confidential infor-
mation and content of no interest to the general audience have been excluded. The requirements 
specified in the above mentioned document act as basis for the description of the architecture 
and specification of the U-QASAR platform functionalities. The previous design specifications in 
a revised format form the backbone for this document.  
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2 wŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ /ƻƴŎŜǇǘ 
The functional and non-functional features of the U-QASAR platform have been presented in the 
deliverable D1.3 Requirements and System Concept in the first place. During the design phase, 
however, it became evident that some use cases were missing requirements. This lack is ad-
dressed by this chapter. Table 2-1 shows an overview of the new requirements creating a basis 
for the use cases, whereas Table 2-2 shows the updated requirements. 

Table 2-1: New Requirements 

Req ID1 Short Descrip-
tion 

Requirement Source Fit Criterion 

rTec_03.01 Import model Mechanism to import a 
completed quality model 

CONS Manual Test 

rFun_Gen_18 Team Composi-
tion 

Include team composition 
services 

CONS Manual and 
Auto Test 

rFun_Gen_18.01 Add member Add new member to team CONS Manual and 
Auto Test 

rFun_Gen_18.02 Remove member Remove an existing mem-
ber from the team 

CONS Manual and 
Auto Test 

rFun_Gen_18.03 Propose member Propose available member 
to the team 

CONS Manual and 
Auto Test 

rFun_Gen_19 Manage legacy 
data 

Manage data from existing 
projects and QA projects 

CONS Manual Test 

rFun_Gen_19.01 Import legacy 
data 

Import data from existing 
projects and QA projects 

CONS Manual Test 

rFun_Gen_19.02 Edit legacy data Edit data from existing pro-
jects and QA projects 

CONS Manual Test 

rFun_Gen_19.03 Delete legacy 
data 

Delete data from existing 
projects and QA projects 

CONS Manual Test 

rFun_Gen_01.10 Editing of calcu-
lation formulas 

Provide mechanism to ena-
ble editing of formulas used 
for calculating values for 
QOs, QIs and metrics 

CONS Manual Test 

rTec_11.04: User 
Management 

Gravatar Integra-
tion 

Possibility to reuse profile 
picture (avatar) from 
Gravatar platform. 

CONS Manual or au-
tomated Test 
Case 

                                                      
1 rFun_Gen (General Functionality), rTec (Technical Requirements), rFun_Vis (Visualization and Reporting Services) 
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rFun_Gen_14.03: 
Notifications 

Delete notifica-
tion 

Provide the user with a 
mechanism to delete notifi-
cations. 

CONS Manual Test 

 

Table 2-2: Updated Requirements 

Req ID Short Descrip-
tion 

Requirement Source Fit Criterion 

rFun_Gen_01.08  Recovery of QG The users will be able to re-
cover stored Quality Goals, 
delete them, update them 
and save them under differ-
ent names 

SOTA Manual or au-
tomatic Test 
Case 

rFun_Vis_02.04  Templates for 
data presenta-
tion 

The platform shall provide 
several templates for the 
presentation of data: quality 
model 

CONS Manual or au-
tomatic Test 
Case 

rFun_Gen_01.04 Quality Goal 
=Metric 

A Quality Goal can be one 
specific metric, which can be 
calculated manually or auto-
matically. (It could be a 
unique metric assigned to a 
quality indicator, and this 
quality indicator assigned to 
an objective: Q.Objective = 
Q.Indicator=Q.Metric) 

SOTA Manual or au-
tomatic Test 
Case 

rFun_Gen_01.05 Quality Objec-
ǘƛǾŜ Ґ ʅ LƴŘƛŎŀπ
tor 

 

A Quality objective can be 
the result of aggregating the 
calculation of several Qual-
ity Indicators   

SOTA  Manual or au-
tomatic Test 
Case 

rFun_Gen_01.06 Quality Indica-
ǘƻǊ Ґ ʅ ƳŜǘǊƛŎǎ 

A Quality indicator can be 
the result of aggregating the 
calculation of several metric 

SOTA Manual or au-
tomatic Test 
Case 
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3 hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ CǳƴŎǘƛƻƴŀƭ .ŜƘŀǾƛƻǊ 
The following diagrams show the general functionalities that are implemented in the Integrated 
Platform. The detailed design specifications are specified in Chapters from 4 to 10. The present 
diagrams just model the basic functional operations performed by U-QASAR stakeholders, i.e. 
creation of a Quality Model and Creation of a Quality Project. The artefacts necessary for the 
correct functioning of these operations (monitoring, analytics, reporting and enhancement), as 
well as the horizontal functions (user management, platform configuration, etc.) are described 
in the a.m. sections 
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Figure 3-1: General behavior: Create and Validate a Quality Model 
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Figure 3-2: General behavior: Identify QO, QI, Metrics 
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Figure 3-3: General Behavior: Create and Launch a SW Quality Project 
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Figure 3-4: General Behavior: Configure SW Quality Project 
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4 /ƻƳƳƻƴ !ǊŎƘƛǘŜŎǘǳǊŜ 
The U-QASAR platform will be implemented as a SOA-based Web application in a 3-tier architec-
ture following the Model View Controller (MVC) pattern ς as depicted in Figure 4-1 ς consisting 
of the following layers: 

1. Model Layer ς enabling persistence of data and knowledge handled by the platform 

2. Controller Layer ς ŜƴŎŀǇǎǳƭŀǘƛƴƎ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ōǳǎƛƴŜǎǎ ƭƻƎƛŎ ŀƴŘ 

3. View Layer ς ǇǊƻǾƛŘƛƴƎ ƎǊŀǇƘƛŎŀƭ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜǎ ǘƻ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ǳǎŜǊǎΣ ōƻǘƘ ŦƻǊ t/-based 
browsers and mobile devices 

 

Figure 4-1: U-QASAR Platform Architecture 
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4.1 Model Layer 
The Model Layer incorporates two components, the Persistence Framework and the Ontology & 
Knowledge Repositories.  

Persistence Framework is responsible for enabling the different services comprising the Service 
Layer to access different data stores, i.e. to perform Create, Read, Update and Delete (CRUD) 
operations on these data stores. The Persistence Framework in this sense handles the conversion 
of data from the data store specific format; in most cases this will be the document model of a 
ŘŀǘŀōŀǎŜΣ ƛƴǘƻ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ƻōƧŜŎǘ ƳƻŘŜƭ ŀƴŘ Ǿƛce versa. This way, the different services can 
work on a unified object model abstraction and are able to transparently access different types 
of data stores. 

Ontology and Knowledge Repositories enable the services to perform CRUD operations and rea-
son on ontology data by providing the same transformation from/to the unified object model 
abstraction as the Persistence Framework. Quality, and Context Models as well as ER diagrams 
are presented in Chapter 5.  

4.2 Controller Layer 
¢ƘŜ /ƻƴǘǊƻƭƭŜǊ [ŀȅŜǊ ŎƻƳǇǊƛǎŜǎ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ōǳǎƛƴŜǎǎ ƭƻƎƛŎ ŀƴŘ Ŏƻƴǘŀƛƴǎ ǘǿƻ ǎŜǘǎ ƻŦ ǎŜǊǾƛŎŜǎΣ 
the Utility Services and the U-QASAR Services (monitoring, analytical, enhancement as well as 
visualization and reporting services), which provide the general and U-QASAR specific function-
ality. These services are hosted in a service execution environment provided by the used appli-
cation server and will expose a RESTful API enabling external systems to access the platform con-
tent or different user interface implementations to utilize the platform provided functionality.  

Besides the four U-QASAR main services, the group of utility services comprises the following 
services: 

¶ Services for creation of Virtual Collaborative Spaces  

¶ Services for Knowledge Management 

¶ Integration Services 

¶ Security Services 

¶ Context Extraction Services 

Services for creation of a virtual collaborative space should enable a smooth common mul-
titenant usage of the system functionalities by several users from single enterprises, extended 
enterprises and/or wider communities, for the work on software engineering projects. Different 
collaboration patterns (synchronous, asynchronous, etc.), following the assigned roles should be 
possible. The virtual collaborative space can be divided in independent spaces for simultaneous 
work on different projects. For each of these individual spaces access rights can be granted to 
different groups including the possibility to have a fully open access. Access to the virtual collab-
orative space is via a user friendly and intuitively composed, web based graphical user interface, 
accessible by common web browsers. 



  
FP7-ICT-2011-8 

Project #: 318082 
D2.2.3. U-QASAR Design Specification III 

 

Common Architecture  Page 24 

The group of supporting functionalities/services of the system should also comprise knowledge 
management functionalities, i.e. acquiring relevant knowledge, search knowledge components, 
tracking and tracing software engineering projects, reasoning methods, etc. As a backbone of the 
KM services an ontology is implemented, composed as a modular system allowing for easy ex-
tension, facilitated handling in distributed environments like the semantic web, and facilitated 
management. Efficient reasoning is achieved by incorporating established ontology specification. 

To support the users in their software engineering process and to enable the analysis of data 
gathered by the monitoring services in order to make enhancements and suggestions, the con-
text of the user and the systems he is dealing with is of major importance. The context extraction 
services should enable capturing of relevant contextual information relevant for the usage of the 
U-QASAR system. 

For putting all the above mentioned services work together, the Integration Services are to be 
implemented and the Security Services will be responsible for providing mechanisms and meth-
ods for ensuring security of the overall system and its components as well as providing access 
only to authenticated users. 

4.3 View Layer 
¢ƘŜ ±ƛŜǿ [ŀȅŜǊ ǇǊƻǾƛŘŜǎ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜǎ which are realized in form of HTML web 
pages tailored for common internet browsers. The platform is designed and implemented to be 
responsive, i.e. it adapts to different kinds of devices and display sizes.  

Web Framework 

The user interface will be primarily driven by the Apache Wicket framework, which is an open 
source component-based and stateful Web application framework for Java. Apache Wicket is a 
lightweight framework that enables development of reusable components which will facilitate 
the agile development approach aimed at in the U-QASAR project. The framework is based on an 
approach where conventional XHTML pages are used as templates whereas the dynamic content 
and forms are handled in the Java code.  

JavaScript Framework 

For asynchronous interaction with the user and communication with the U-QASAR platform ser-
vices, a JavaScript Framework is required. jQuery is a cross-browser JavaScript library designed 
to simplify the client-side scripting of HTML and fits to the requirements of the U-QASAR plat-
form. It is released as open source, allows extensions through plugins and has support for various 
mobile browsers.  

CSS Framework 

For the creation of a clear and intuitive user interface and graphical layout of the platform, which 
will mostly be web-based, the well-known and mature CSS (Cascading Style Sheets) framework 
Twitter Bootstrap will be used. It contains HTML and CSS-based design templates for typography, 
forms, buttons, charts, navigation and other interface components, as well as optional JavaScript 
extensions. Moreover it also supports responsive design, which means the graphic design of web 
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pages adjusts dynamically, taking into account the characteristics of the device used (PC, tablet, 
mobile phone). 
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5 5ŀǘŀ {ǘǊǳŎǘǳǊŜǎ 

5.1 Quality Model 
TraditioƴŀƭƭȅΣ ƳƻŘŜƭǎ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ǎƻŦǘǿŀǊŜ ƛƴŘƛŎŀǘŜ άwhat to measure and how to do itέΦ Iƻǿπ
ever, they do not provide guidance about the acceptable values of the proposed metrics. The 
Quality Model proposed in U-QASAR platform could be defined as a template of Objectives, In-
dicators and Metrics used for setting a common vision of quality attributes in a company. This 
model determines acceptance thresholds to be accomplished by all processes/products in order 
to set up a common understanding of quality in different contexts. 

5.1.1 U-QASAR Quality Model Concept 

It is proposed a hierarchical model containing three levels of quality entities: Objectives, Indica-
tors and Metrics. With this structure, U-QASAR aims to provide assessment to all actors involved 
in a process/product.  

In some cases, the company could adapt the model proposed by U-QASAR to their own necessi-
ties or apply the U-QASAR structure to the quality concepts of its organization. In other cases, 
the company will need to build a Quality Model from scratch. In this case, the U-QASAR method-
ology could support its design. 

The Quality Model created will assess different roles in the company: stakeholders interested in 
an overview of the status of quality through Quality Objectives; and QA engineers which obtain 
quantified information about the degree of achievement of the predefined Quality Indicators. 
With this approach, each person will be able to take appropriate actions if necessary. 

 



  
FP7-ICT-2011-8 

Project #: 318082 
D2.2.3. U-QASAR Design Specification III 

 

Data Structures  Page 27 

Figure 5-1: Target audience by levels of abstraction in Quality Model 

 

A company may have several editions or versions of the Quality Model, but only one edition will be ac-
tive at a given time. The Quality Model is composed of one or more Quality Objectives (QO). A Quality 
Objective represents the highest quality assessment to provide an overview of the projectΩǎ health. The 
expected target audience of this information will be non-technical staff as managers or other decision 
makers. Each QO will be context aware and will be assessed by one or several Quality Indicators (QI). 

Quality indicators define ways of measuring a particular QO. Each Quality Indicator will be related 
to one or more Metrics. The exact formula will be defined for each specific QA_project. 

¢ƘŜ vhǎΣ vLǎ ŀƴŘ ƳŜǘǊƛŎǎ ƛƴ ǘƘŜ vǳŀƭƛǘȅ aƻŘŜƭ ǿƛƭƭ ƴŜǾŜǊ Ŏƻƴǘŀƛƴ άcalculatedέ ŘŀǘŀΦ It will contain 
the expected value for QOs, QIs and Metrics, although this value can change during the life of the 
QA Project.  

 

 

 

Figure 5-2: Quality model example 

 

 

5.1.2 Usage of the Quality Model in a Quality Project 

A new QA_project will be created wƘŜƴŜǾŜǊ ƛǘΩǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŀ ǇǊƻŎŜǎǎ ƻǊ 
a product. This QA_Project will be linked to an existing development project or product and will 
make use of a subset of QOs, QIs and Metrics identified in the Model. During the lifetime of a 
QA_project the monitoring services will populate the different entities of the model (QO, QI and 
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metrics) with values from the field. Aggregation of data in Indicators and Objectives will provide 
different perceptions of quality. 

It will be necessary to identify metrics that are obtained directly from the field by the action of 
the Monitoring Services, or they can also be registered manually. 

A QA_Indicator will be created by aggregating available metrics, or by performing other opera-
tions, a QA_Indicator may contain only one metric. This QA_Indicator has a correspondence to 
the Quality ModelΩǎ ǉǳŀƭƛǘȅ ƛƴŘƛŎŀǘƻǊǎ ǿƘƛŎƘ Ŏƻƴǘŀƛƴ specific attributes for the product/process 
such as expected values and thresholds or the formula applied to metrics to obtain the value of 
the QA_Indicator. This value could be analyzed by the project leader or software engineer who 
could take some actions to reach the acceptance threshold if necessary. 

 

 

Figure 5-3: Simple example of quality model applied to a QA_project 

 

Similarly, the value of a QA_Objective is obtained by aggregating available QA_Indicators. 
Equally, a QA_Objective may contain one QA_Indicator. This QA_Objective has its analogous Ob-
jective in the Quality Model and will be more specific according to the context: technology used, 
software development process, LC stage... To calculate the value of a QA_Objective a weight-
based model is also applied to the indicators in order to take into consideration the relative im-
portance of the indicatorǎ ŀǘ ŀ ƎƛǾŜƴ ǘƛƳŜ όŜΦƎΦ ƛǘΩǎ ƴƻǘ ǊŜƭŜǾŀƴǘ ǘo measure Source Code Quality 
in Design time). As  it is stated in the previous section, the target audience for the value of a 
QA_Objective is decision making staff at tactical and operational levels. 
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Having presented the concept and entities of the Quality Model in a company and its particular-
ities for a certain process or product, its data structure is presented in Section 5.3. 

 

5.2 Context Model 
The purpose of the U-QASAR context model, realised through ontologies, is to define a funda-
mental data model for context extraction. As it is known, the discipline of knowledge manage-
ment is not like knowledge engineering or artificial intelligence, it does not intend to answer 
questions such as how to build a knowledge base or how to realize automatic knowledge creation 
by reasoning, but tries to enhance computer as well as people during the knowledge process and 
handling of knowledge. The main purpose of KM is to provide the right knowledge to the right 
place or service at the right time. In U-QASAR the ontologies will be mainly used to model the 
context of projects, products, partly quality models and the staff working on those products and 
projects. This includes teams, competences, workflows etc. So the U-QASAR ontology will not try 
to bring full description of context, but to index information to help to identify context. 

How to represent different knowledge items in a contextual manner is not a simple question. 
Different ƪƛƴŘǎ ƻŦ ŎƻƴǘŜȄǘǎ ǎƘƻǳƭŘ ōŜ ǊŜǇǊŜǎŜƴǘŜŘ ƛƴ ŀ ŎƻƳƳƻƴ άlanguageέ ǿƘŜƴ ǇƻǎǎƛōƭŜΣ ōǳǘ 
the representation must be extensible enough to support domain and application specific con-
cepts. A semantic model (or ontology) provides a representation flexible enough to support com-
mon modelling of context in a structured way, as well as domain specific extension to the model, 
ǘƘǳǎ ƛǘΩǎ ŎƘƻǎŜƴ ŦƻǊ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ǇǳǊǇƻǎŜǎΦ 9ǎǇŜŎƛŀƭƭȅ ǿƛǘƘ ǘƘŜ ŀŘǾŀƴŎŜ ƻŦ ǘƘŜ ǎŜƳŀƴǘƛŎ ǿŜō 
technologies2, RDF/OWL based ontology modelling is used to meet the requirements. Therefore 
an ontology supports: 

ω an integrated representation of knowledge and its generation and using the context 

ω generic concepts to cover different domains 

ω extensions to meet domain specific requirement 

ω an open format for easy manipulation 

With respect to the above mentioned details about ontological support for the context model, it 
has to be mentioned, that U-QASAR will make use of extension of ontologies. This means, that 
there will be several ontologies which are actually extending each other in order to aggregate 
the whole context model. The following section therefore shows how the U-QASAR ontologies 
are structured and shows excerpts and parts of the potential context models to be used during 
later development stages. For the sake of readability, not every single data type and/or object 
property of the ontologies are shown. 

Several different namespaces are used in the following graphics. Those refer to other (imported) 
ontologies that have either been developed explicitly for U-QASAR by the consortium or they 
have been re-used and already existed. 

                                                      
2W3C Semantic Web Activity, Worldwide Web Consortium, http://www.w3.org/2001/sw/ 
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The following Table 5-1: shows the namespaces displayed in the models below and their corre-
sponding ontologies: 

 

Table 5-1: Ontologies used for building the U-QASAR context model 

Namespace Ontology More Information 

foaf Friend of a Friend http://xmlns.com/foaf/spec/ 

skos Simple Knowledge Organiza-
tion System 

http://www.w3.org/2004/02/skos/ 

geo Basic Geo (WGS84 lat/long) 
Vocabulary 

http://www.w3.org/2003/01/geo/ 

doap Description of a Project https://github.com/edumbill/doap 

team U-QASAR Team Model See below 

cm U-QASAR Competencies 
Model 

See below 

act U-QASAR Activities Model See below 

wflow U-QASAR Workflow Model See below 

qm U-QASAR Quality Model See below 

proj U-QASAR Project Model See below 

 

  

http://xmlns.com/foaf/spec/
http://www.w3.org/2004/02/skos/
http://www.w3.org/2003/01/geo/
https://github.com/edumbill/doap
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Modelling Users and Teams 

Figure 5-4 below shows an excerpt of the context model part for modelling users and teams.  

For modelling individual users, their main characteristics and basic elements of their social graph, 
we relied almost fully on the FOAF ontology as the most widely used ontology for modelling peo-
ple and their relationships. Having defined the User class as a subclass of foaf:Person we got 
access to numerous attributes and relationships that FOAF defines for modelling people. Specif-
ically, making use of the following FOAF properties (all having foaf:Person as their domain): 
foaf:name, foaf:homepage, foaf:mbox, foaf:account, foaf:interest, and foaf:knows can be of 
ƎǊŜŀǘ ōŜƴŜŦƛǘΦ !ƴƻǘƘŜǊ ŀŘǾŀƴǘŀƎŜ ƻŦ ǊŜƭȅƛƴƎ ƻƴ ǘƘŜ Ch!C ƻƴǘƻƭƻƎȅ ŦƻǊ ǊŜǇǊŜǎŜƴǘƛƴƎ ǳǎŜǊǎΩ ǇǊƻŦƛƭŜǎΣ 
ƛǎ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘƛǎ ƻƴǘƻƭƻƎȅ Ƙŀǎ ŀƭǊŜŀŘȅ ōŜŜƴ ǳǎŜŘ όƛΦŜΦΣ ŜȄǘŜƴŘŜŘύ ŦƻǊ ŘŜŦƛƴƛƴƎ ǇŜƻǇƭŜΩǎ ǇǊƻŦŜǎπ
sion-oriented profiles (e.g., DOAC - Description of a Career). Having a common base (FOAF) with 
those ontologies/vocabularies, the user data expressed in terms of our user ontology can be eas-
ƛƭȅ ƳŀǇǇŜŘ ǘƻ ŀƴŘ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ǘƘŜ Řŀǘŀ όƛΦŜΦΣ ǇŜƻǇƭŜΩǎ ǇǊƻŦƛƭŜǎ) compliant with those vocabu-
laries. Obviously users are also participants of projects and they can have competencies, which 
are explained further below. 

 

Figure 5-4 : Team and User ontology 

Moreover users can initiate teams and be part of teams. In order to make contextual suggestions 
for example for team building this kind of information, also including a potential (geographical) 
location of a user is essential. Again the knowledge concepts behind location are re-using existing 
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ontologies for structuring spatial information, in this case the Basic Geo (WGS84 lat/long) Vocab-
ulary. 

Finally every user modelled in the U-QASAR ontology can have multiple so-called competence 
records. Those records refer to the competencies of a user and are modelled and explained in 
the following section. 

 

Modelling competencies of users 

Besides the information about users and their participation in teams and projects, it is also es-
sential to know which competencies, expertise, skills and knowledge those users have. Therefore 
Figure 5-5 below shows an excerpt of the context model part that captures competencies. 

 

Figure 5-5 : Competencies ontology 

 

A competence is defined in terms of the domain-specific topic, the skill and the performance 
level. Accordingly, in the ontology, the Competence class is related to: i) a topic (concept) from 
the appropriate domain-specific ontology; ii) a skill from the appropriate, domain specific (or ed-
ucational) skills taxonomy/ontology; iii) the CompetenceLevel class that allows for expressing the 
actual competence value/level.  

The ontology also allows for formally representing the dependency relationships between two 
competencies, e.g., one competence is a prerequisite for obtaining the other (prerequisiteFor 




































































































































































































































































































































































































































