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The goal of this research is to promote the establishment of an information system to provide to the Internet users the quality 

information on health and medicine related to the Patient Medial Documents (PMD). This information are extracted from several 

certified heterogeneous sources of the health localized dynamically. In addition, all the data of the patients and the information relating 

to any medical activity (operation, consultation, analysis, radiology, etc...) are stored in Data warehouse. These Data warehouse are 

distributed over several regions according to the geographical distribution location of the patients. Such a functional architecture will 

take us to deal with two integration methodologies of the heterogeneous information systems most recommended. The Datawarehous 

method used to store the information related to the PDM and the virtual integration method used to retrieve the health and medicine 

scientifics information.  

In this article, we propose a new hybrid approach of integrating the heterogeneous information systems between Data warehouse and 

the virtual mediation. We develop a mechanism rewriting request and an algorithm adapted for updates of Data warehouse based on 

the mobile agents 

 
Index Terms— Mediation, Data Warehouse, AXMed, hybrid integration, PMD, Health & Medical, Ontologie, rewritten query, 

XML. 

 

I. INTRODUCTION 

nternet is an unprecedented free expression. It ignores 

national borders and cultural, and Internet-related 

technologies are developing at an astounding speed. Only one 

site may cover a wide spectrum of topics independents. If the 

conventional copy and audiovisual media leave physical 

traces, the content of the Internet is volatile.  

The problem is not to find more information but to evaluate 

the reliability of the Internet editor as the relevance and 

accuracy of a document found on the Internet. The solution of 

this problem become more and more crucial and essential for 

medical information, especially with the existence of a 

multitude of specific medical and health sources. Indeed, in 

many cases, a site provides no documentation on the scientific 

results of a medical study, or on the available studies that 

support his statements concerning some treatments. In 

addition, several tools have been proposed to use international 

or national level and their actual usage has remained very 

limited, compared to growth in the number of Internet users 

concerned with health information. So, the health professionals 

as well as the patients deplored the difficulty in assessing the 

reliability of medical information and health. This requires the 

use of these sites by experts to exchange information and the 

selection and validation of information. 

The main question is, how we can determine automatically 

and select the certified medical information resources and 

interrogate them through a special system in order to satisfy all 

medical aspects for any interrogation Internet? 

 

Another problem that we address in this study, is the 

evolution of medicine that tends toward a greater acceptance 

of approaches to alternative medicine shows the relativity of 

"scientific facts'. Indeed, medical information evolves 

therefore constantly clinical content must include all new 

updated information on the date of the last days. 

The goal of this research is to promote the establishment of 

an information system to provide to the Internet users the 

quality information on health and medicine related to the 

Patient Medial Documents (PMD). This information are 

extracted from several certified heterogeneous sources of the 

health localized dynamically. In addition, all the data of the 

patients and the information relating to any medical activity 

(operation, consultation, analysis, radiology, etc...) are stored 

in Data warehouse. These Data warehouse are distributed over 

several regions according to the geographical distribution 

location of the patients. Such a functional architecture will take 

us to deal with two integration methodologies of the 

heterogeneous information systems most recommended. The 

Data warehouse method used to store the information related 

to the PDM and the virtual integration method used to retrieve 

the health and medicine Scientifics information. The basic 

features of such a system can be summarized in six points: 

- Simplifying the web search resources used by medical 

treatment of a PMD, and labeled the important sites with 

degree of importance and quality. This selection of 

certification of important sites in a manner automatic using 

the technique of learning during the interrogation. 

- Protecting the Internet users from medical information of 

poor quality. 

- Require the operational transparency of the site so that 

visitors can have all the elements that allow them to assess 

whether they can trust the information provided or not.  

- Improve the quality of medical/health information available 
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through the technique of integration. 

- Protecting the users against medical and health information 

that are imprecise or without valid scientific evidence.  

- Addressing one of the main issues facing the Internet: the 

reliability and credibility of medical and health information. 

II. CONTEXT GENERAL AND SEARCH STEPS  

A. Generalities 

1) Integration Need 

To meet the interoperability needs of a growing number of 

hardware and software available today on the Web site, the 

design and development of a system, both flexible and 

efficient is needed, based on the architecture 

Mediator/Wrappers. The aim of such system is to intercept 

users' queries and find data and services most appropriate to 

user’s queries, to define the parameters, to invoke the service 

and to return the result the manner transparently to users via 

the wrappers. These do not need to know the nature, type or 

location data, how services are invoked, in what language they 

were programmed and on what operating system they are 

accommodated, or any other aspects of system which is not 

part of the interface of the services required. 

To manage these problems of integration and to ensure an 

effective interoperability between different services on the 

Web and the availability of heterogeneous resources on the 

Web, we propose the development of a tool that facilitates the 

exploitation of these resources. This software component acts 

as a bridge between the user and a set of heterogeneous 

resources whose architecture is based on the XML model. 

There are generally two methods of integration, Virtually 

Integration and Data warehouse: 

2) Virtually Integration (mediator) 

A mediator brings together in a unifying framework for a 

description of an area as well as the different sources available 

in relation to this area.  

Thus, the user does not know the format or content sources 

that are available concerning its area of interest. He expressed 

his complaint in terms of vocabulary description field. That is 

a task for the mediator to input the user's query and transform 

it into specialized applications running on the sources, 

according to the description that has the content and format of 

these sources. 

Several mediation systems have been developed so far to 

biology, these systems vary depending on several criteria, the 

objective of the tool, its data model, modelling sources, the 

language required by the user, and the ability to refine more or 

less a request. 

3) Data warehouse 

   A Data warehouse is defined as a set of data from various 

sources, which vary in time and non-volatile which are used in 

the process of decision support. It's a big database that 

organizes operational data, integrates and stores to facilitate 

interrogation complex and analysis by giving the user an 

overview of information. 

   The concept of data warehouse offers the possibility of 

integrated data, consolidated and historised. 

The data warehouse approach is to specialize a powerful 

machine, often parallel, with middleware data collection and 

analysis tools to manage the repository of data. A data 

warehouse is then a set of historical data varies over time, it is 

made by extracting from bases or application files, organized 

by subjects, consolidated in a single database, managed in a 

storage environment, helping to decision-making in the 

company. 

 

 
  At the first level, the construction process is composed  by 

four main phases, which are:   

(1) extracting data from operational data sources, (2) the 

transformation of data at the structural and semantic, (3) data 

integration, and (4) data storage integrated into the target 

system. The figure below summarizes the sequence of these 

steps treatment. 

 

4) AXMed Mediator   

The mediator AXMed aims to offer users a convivial 

platform for the interrogation and integration of several 

heterogeneous sources collected form different servers. This 

system also provides the transparent tools through the 

integration of software resources available. 

This Mediator is the result of a detailed study of the 

advantages and disadvantages of several existing mediators. 

Indeed, to meet the needs of our study and implementation of 

the kernel is based on technology management objects 

distributed around the two data models: the relational/object 

model and XML model. The integration approach is a mixed 

approach between GAV and LAV. 

This last choice is justified by the fact the exploitation of the 

simplicity of the operation rewriting of applications by the use 

of GAV approach and to ensure scalability and flexibility of 

systems with the introduction of LAV approach. The main 

contribution and originality of the architecture that we propose 

in this system are summarized in the new methodology for 

defining overall pattern, the technique of managing the data 

warhorse using of technology agent mobile to ensure the 

integration of data. The generic architecture of this mediator is 

illustrated in the figure below:    
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Fig1: The process of building a data warehouse 
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          Fig 2: generic architecture of mediator. 

III. STUDY AND MODELING 

A doctor or a patient, who wishes to make finding 

information, is often faced with the consultation of several data 

sources of different origins. The absence of a standard and a 

single thought in the field of database design leads to the 

heterogeneity of these data sources. The customer is then faced 

with sources whose structure, semantics and language query 

different relative to each other.  

A. Medical information and health Resources 

We focus in this article on the interrogation of data sources 

related to genomics research cancer, this suggests a choice of 

integration:  

- From clinical data (OMIM) (Online Mendelian 

Inheritance in Man) This database is a flat files, contains 

information on human genes and genetic disorders already 

mapped in the human genome. Normally, the information 

includes an overview of each disease, including symptoms and 

information on genetic mapping. 

 
Fig 3-b: The entry "BRCA1_HUMAN" of the OMIM source  

- Data on the nucleotide sequences: Genbank is a database 

containing semi-structured (XML) characterized by a 

collection of sequences (gene mRNA) has general information 

which provide information on "marital status" of the sequence 

: Its name, type of molecule, biological affiliation, the date of 

entry (LOCUS), its access number (ACCESS) as a unique 

identifier for registration in the bank, a brief definition and 

keywords to characterize, and its origin (SOURCE) and its 

affiliation to a biological species (ORGANISM).0 

 
Fig 3-c: The entry "BRCA1_HUMAN"of the Genbank source [21]. 

As a result it has reached all the information that defines the 

data dictionary for the study of diseases of cancer by 

combining the 2 sources of genomic data. From this data 

dictionary and management rules (defined and established by 

specialist in bio-health) we tried to extract the necessary 

biological entities that must be handled in the study of cancer. 

These entities are not independent of each other and form a 

semantic graph whose nodes are biological entities and edges 

of relations between these entities. 

1) Model data 

 
 

B. Patient Medical Documents 

The PMD will allow combining in a computerized file of 

information on the care that the uses were given. You can give 

health professionals useful information to your care, and avoid 

the risk of errors because they do not necessarily know what 

other health professionals you see or what treatment you 

follow. It is a guarantee of better coordination and thus better 

care. It is also a way to avoid duplication of redundant actions 

and interactions of unwanted medicines. 

The medical staff will help each patient to better control its 

fitness. By combining in a single file the important information 

about your health, the health professionals will enable to 

adopt, whenever you request, a diagnosis better informed 

wherever they are. 

 

 



 

1) Data Model 

The PMD will contain information from health 

professionals and institutions that you have your own 

designated hospitals, physicians city, pharmacists, medical 

analysis laboratories… With a formal agreement, the case will 

contain including accounts and requirements doctors, the list 

of drugs that you have been issued, the accounts of radiology, 

the records of medical tests, letters of discharge from hospital. 

In the sequel we offer a summary of the contents of PMD: 

- Strand Identification: self data in the dossier  

(Name, first name, date of birth, ID, etc …) 

- Strand general data: data to be stored or documents to 

reporter. 

(Personal history, medical and surgical history specialized 

consultations, allergy, intolerance, vaccinations) 

- Strand Care: documents can be deferred 

(Results of biological tests, CR of diagnosis, Bilan autonomy, 

functional balance (physiotherapist), Conclusion of 

teleconsultation, CR therapeutic act, CR hospital stay, letter 

exit Pathology underway Dispensation Drug Follow-up care 

) 

- Strand Prevention: documents can be deferred 

(Risk Factors, CR act preventive diagnostic, therapeutic CR 

act referred to preventive) 

- Strand Imageries: documents can be carried currently, 

radiological or medical imaging 

- Personal space: data capture by the patient information 

entered at the discretion of the patient. 
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IV.  FUNCTIONAL ARCHITECTURE OF INTEGRATION 

SYSTEM  

It proposes the implementation of a system capable of 

uniting several sources of specific data to patients. These data 

can be exploited by patients, administrators, specialists, 

doctors. The architecture we propose is spread over several 

servers. Each server handles data in a specific region (analysis, 

consultation Radiology, Etc…). The data on each server is 

extract from existing health systems on the region (the concept  

of the data warehouse). And for the exploitation of this data on 

different servers, using an interface for the virtual integration 

using the concept of ontology. Data security remains one of 

the most important issues to protect servers, the level of access 

and transmission inter-servers. The representation of data is 

another problem that we address in this draft as well. 

With such practical goals, the themes of scientific research 

in this project can address the four areas. 

- Techniques Design Warehouse and algorithm updates. 

- Integrating the basis of ontology algorithm and rewriting 

request. 

- Policies and mechanisms of security for 

warehouses and mediators. 

- Models of data representation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. CONCLUSION 

The hybrid mediation system interface based on the AXMed 

mediator appears to be an answer to the problem of integration 

of health data distributed and heterogeneous involved in 

different diseases offering cost-effective results and operable. 

However there are still a number of improvements to the 

system. A possible improvement for future work would be the 

incorporation ontology; indeed, the creation of metadata 

attributes according to an ontology would assess the meaning 

of attributes. Thus it would be possible to link the attributes 

and metadata attributes according to their relationship 

semantics. 

Another provision of the use of an ontology would be a better 

evaluation of results. Indeed redundancy of information, which 

would be an evaluation criteria, would be more easily 

identifiable through an ontology appropriate. Finally, the 

development of this system will have to go through the 

integration of a quantity increasingly important sources of data 

sources including highly specialized..  
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