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Abstract. In the last few years, many technologies of web 2.0, social networking, 

wed service, semantic web and ontology are upraising taking into account the 

increasing needs of users. These technologies are twinned with Decision Support 

System (DSS) to enhance their quality, efficiency and effectiveness. In particular,   

ontology has been successfully exploited by DSS to support some phases of the 

decision making process. In this paper, we propose to create core ontology of 

Know-How/Knowing-That to obtain a shared and common understanding of 

Know-How/Knowing-That of the organization. This ontology is tested in the 

ASHMS which is a healthcare organization. 
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Introduction 

Decision Support System (DSS) are designed to support decision makers in 

organizations and help them to take the right decision in the right time when it is needed. 

Nowadays, there is an emergence to DSS with new technologies like semantic web [1], 
social network [2, 3], ontology [4, 5] and technologies of Web 2.0 [6, 7] in order to 

improve the quality, effectiveness and efficiency of DSS [8, 9, 10] in different 

specialties. Today, there is a convergence to Knowledge-based Decision Support 

System (KDSS) justified by the inability of decision makers to efficiently diagnose 

many malfunctions [11] and the need for computerized decision support. Taking into 

account these improvements, we note the development of Web 2.0 in order to 

ameliorate the communication and the collaboration between decision makers.  
In this paper, we are interested in healthcare field. We pick out to demonstrate the 

role of ontology implemented on DSS in healthcare. This ontology analyzes Know-
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How/Knowing-That of the organization which are two types of knowledge according to 

the philosophical point of view [12].  

The paper plan is organized as follows. In the first section, we present our Know-

How/Knowing-That ontology. We stress the role of the ontology in ODSS 2.0 system. 
The next section presents the case study. Finally, the last section makes an overview of 

the outlines of this paper and underlines some future research topics. 

1. Know-How/Knowing-That Ontology Centric Decision Support System 

ODSS 2.0 is based on the classical architecture of DSS put forward by [13, 14] but is 

extended to take account of the needs induced by the evolution of decision making 

processes. It includes the existing modules in the basic DSS architecture: (i) Graphical 

interface, (ii) Model base, (iii) Data base and (iv) Knowledge base. A new module is 

added dedicated to our ontology of Know-How and Knowing-That. It presents a 

common vocabulary of ODSS 2.0 and defines shared domain models. It facilitates the 

integration of structured Know-How/Knowing-That identified in the organization and 

keeps a semantically rich track of the entire decision process followed by ODSS 2.0. In 
the future, it will facilitate the inference steps of our ODSS 2.0. 

In figure 1, we present the UML-based conceptual schema (Figure 1) of our system 

ODSS 2.0 which is under construction. We attribute for each ontological concept an 

UML class. It is a continuity of the work of [15] and [16].  

We define Know-How as the disposition/capacity to perform a kind of action while 

Theoretical Knowledge (or Knowing-That) as a belief state concerning a description 

(either factual or prescriptive). We distinguish between Individual Know-How which  is 

a disposition/capacity of  a person to perform a kind of Individual Action and Collective 

Know-How which is a disposition/capacity of a Collective (treated as an agent) to 

perform a kind of Collective Action. Know-How of organization can mobilize 

Individual or Collective Know-How. The other concepts presented are already defined 

in the ontology COOP [15]. We characterize Knowing-That and Know-How as the 
central concepts in the conceptual schema. As shown in Figure 1, each Knowing-

That/Know-How of Organization is related to Process of Organization and refers to a 

specific Organizational Activity.  Each Process of Organization has an Organizational 

Objective and for each Knowing-That/Know-How of Organization, we compute the 

contribution degrees into the Organizational Objectives by applying the algorithm of 

computing the contribution degrees.  

In order to model the multi-criteria evaluation of the organization’s Knowing-

That/Know-How, we propose eight classes which represent the criteria: ‘Complexity, 

‘Accessibility’, ‘Substitutability’, ‘Validation Type’, ‘Transferability’, ‘Scarcity’, 
‘Acquisition/development cost’ and ‘Acquisition/development duration’ already 
proposed by [33] and validated in the industrial domain.   

The evaluation of each Know-How begins by computing its contribution degree to 

perform the ‘Organizational Objective’. For this reason, we define four association 

classes: (1) ‘KH-P Evaluation’, which is necessary to save the value of computing the 

contribution degree of a Know-How to a process, (2) ‘KT-P Evaluation’ , which is 
necessary to save the value of computing the contribution degree of a Knowing-That to 

a process, (3)‘P-R Evaluation’, which is necessary to save the value of computing the 

contribution degree of a process to a project, and (4) ‘R-O Evaluation’, which is 



necessary to save the value of computing the contribution degree of a project to an 

objective. Each ‘Criteria’ has one ‘Scale’ which is composed of one (or more) Scale 
Item(s). Each Know-How is evaluated by a set of decision maker who affect it to a 

decision class.  

Our ontology of Know-How and Knowing-That is exploited to obtain a shared and 

common understanding of the Know-How/Knowing-That. It is an explicit 
conceptualization that describes the semantic of the data managed by our ODSS 2.0. 

 

 

Figure 1. UML-based conceptual schema of the ODSS 2.0 

2. Case Study 

Our research is undertaken in the ASHMS (Association of Protection of Motor Disabled 

of Sfax).  Its main process is the early medical care process of children having a 

cerebral palsy. It contains others sub-processes like neonatology process, pediatric 

neurology process, physical medicine process, orthopedics process, child psychiatry 

process, physiotherapy process, occupational therapy process, orthophony process, 



initial assessment of this children and global assessment process. The global assessment 

process cross many specialties already mentioned. It aims to evaluate the children health 

after the beginning of its early care process. The meeting between healthcare 

practitioners for this evaluation is undertaken each three months to discuss each 
Cerebral Palsy child health and take the appropriate decision which is very complex. It 

must be accepted and agreed by all the practitioners and taken in the presence of all 

practitioners. The decision undertaken is influenced by the different points of view of all 

decision makers (healthcare professionals) which are also influenced by their Know-

How and Knowing-That.  

The corresponding ontology of Know-How and Knowing-That is used in 

background to facilitate the ODSS 2.0 functionalities. In this paper, we will present 

some print screen to visualize how the ontology is constructed using the Protégé tool. 

Thus, we build the different classes and relations between concepts as well as the 

different constraints needed (Figure 2). In Protégé Tool, Thing is a predefined class. It 

contains all individuals. All ontology classes are subclasses of Thing. In fact, we 
distinguished between Classes which contain all ontology classes and Individuals which 

represent the instances of a predefined class. ObjectProperty identifies a property whose 

value refers to an individual (ex: pediatric neurology process which is a process for 

organization HasForAgent ASHMS which is an organization). 

The class CollectiveKnowHow has for superclass KnowHow. In addition to that, 

KnowHow has two distinguished types IndividualKnowHow and CollectiveKnowHow. 

These last classes are disjoint. All these constraints are identified and represented in 

Protégé in part B (Figure 2). A definition or annotations can be attributed to each 

concept which can be written in part A (Figure 2) (Ex: CollectiveKnowHow is defined 

or annotated by ‘a disposition/capacity of a collective’).  

 

 

Figure 2. Global View of Protégé Interface 

After the creation of the ontology, we instantiate some examples of classes already 

built. These instances are related to the Organization, DecisionMaker, 



StrategicObjective, Know-HowOfTheOrganization,Knowing-ThatOfTheOrganization, 

CollectiveKnowHow and IndividualKnowHow (Figure 3). 

The instantiation of classes can be represented also in part B (Figure 2) (Ex: 

KnowHowRelatedToTheIMCIndicators is a member / or an instance of 
CollectiveKnowHow). 

 

 
Figure 3.  Global View of the hierarchy of concepts and instances of the Know-How/Knowing-That ontology 

The rectangle containing a circle represents an ontology class (Action, 

DecisionMaker, CollectiveAction…) and the rectangle containing a lozenge represents 

the instance of a specific class (ASHMS, QualityCareImprovement, 

PediatricNeurologyDoctor…). The ASHMS is an instance of organization which can 

have OrganizationalObjective; we cite the healthcare decision support and the quality 

care improvement. A decision maker, in the ASHMS, can be a physical medicine 

professional, a neonatology doctor, a pediatric neurology doctor, an orthophony 
professional, a physiotherapy professional, a child psychiatry professional, an 

occupational therapy professional and an orthopedics professional. Each decision maker 

can have Know-How (KnowHowRelatedToTheAxialToneAssessment) and Knowing-

That (KnowingThatRelatedToTheSizeMeasurement).  

3. Conclusion 

Influenced by the development of web 2.0 technologies (social networking, blogging, 

wiki, semantic web, web service, ontology etc…), DSS is enhanced through this 

progress. These technologies are implemented in different decision support system 

aiming to improve its quality, facilitate the sharing, exchange knowledge and 

communication between decision makers which can be dispersed geographically. The 

integration of web based technologies in DSS has improved its advantages in different 
fields especially in medical field which is a fertile and a complex domain. In addition to 

the importance of healthcare knowledge management in healthcare organizations, 

clinical or healthcare DSS are improved through different stages. 

In this paper, we propose a Know-How/Knowing-That ontology for analyzing 

Know-How/Knowing-That of the organization. We demonstrate the role on this 



ontology and we implement it with Protégé tool. Applied in the medical field, we 

instantiate this ontology in ASHMS. As future work, we will improve the ontology and 

we will detail our ODSS 2.0 and its components. 
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