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Abstract: Problem statement: Most of healthcare data exchanges are textuaklypetructured and
often not accessible by clinical professionals. eédihise, the variety of medical applications and
medical standards makes difficult sharing and comioating healthcare data in a highly
heterogeneous environmeAtpproach: XML and related standards (XML schema, XSL) preddn
infrastructure that might change the situation. @ion in this study was to define an exchange model
providing a common structure of shared healthcata do allow a better, easier and structured
communication within and between hospital informatsystemsResults: We realized an XML-based
model that we detailed the content and the stracflinus, seen the confidential character of heaféhc
data, we described an approach to secure therdatfdr. We were situated regarding existing models
and standards such as HL7, DICOM and the PMSI amdoak into account critics made for them.
Conclusion/Recommendations. The model we proposed provide a practical soludiowing a
secure and structured healthcare data exchangwidrebrve as a summary version of the common
computerized patient record.
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INTRODUCTION Management of healthcare data includes all
functions related to the care of a given patiend an
The patient care process involves many actorsmedical activities in general. These data is ohslpu
with very different statuses and contains numerousery complex, very eclectic and therefore veryidifft
actions potentially realized on a larger area. @ifs®, to model. The patient record is therefore the plafsi
the ethical and legal constraints associated to thememory which registers all necessary data to swppor
processing and dissemination of patient's data arand monitor a patient. Data stored in the patieabrds
important. The needs for communication among healtlare increasingly complex, due to the emergenceswf n
professionals who work cooperatively to support theinvestigations: Radiological, biological. Now, a
patient, within the health establishment but alsoreflection on healthcare data and its management in
between different health organizations, makeshospitals is urgent. Like modern hospitals in
necessary the opening of hospital information sgste industrialized countries, a HIS will find its plaead it
and require the definition of an exchange model ofwould be a valuable tool for better management and
healthcare data. The definition of a common stméctu real benefit to the healthcare data.
of shared healthcare data is a concept that widhal This study discusses medical and administrative
easier opening of hospital information systems andlata which are essential for communication within
provide an infrastructure for interoperability and hospital establishments. The aim is to develop a
standardization. solution to make this information accessible and
A Hospital Information System can be defined as ashareable in large scale. We are providing an XML-
system to facilitate the management of all medical based model describing, at once, the content and
administrative data of a hospital and care qualityis  structure of data. This will reduce ambiguity and
system summarizes, among others, the essential datahance knowledge transfer while preserving the
needed for a medico-economic evaluation. semantics and optimizing the flow of data.
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A “canonical” (Cherkaouiet al., 2008) and The integration of XML as a medium of exchange
standard representation of the model is essertl®. in the heart of EAI reduces the number of connactor
definition of this representation should be simple,required (with N sizes, just N connectors and nbabl
secure and complete. Simplicity: The representagon with changes in format-format), to systematize the
as simple as possible reading and use. Secursupervision tools, to better secure messages antlyfi
Healthcare data must preserve its secret anbased on recognized standards (W3C, 2010). These
confidential character. Completeness: No loss ofdvantages are crucial.
information must occur between healthcare source More than a metalanguage, XML is actually a
activity and its canonical representation; all thasic  galaxy with technological languages derived for
information and summary information, presenting aschemas (XML Schema), links (XLink), stylesheets

criterion of relevance, must be preserved. (XSL), interfaces of object-oriented programming
(DOM) or event (SAX), generators forms (XForms),
MATERIALSAND METHODS Coding object model (XN”) Parsers and XSL

processors are fundamental tools that make XML more

h . ) he hospital . than a tool for representing data, a basic devedmpm
Data exchange via XML: In the hospital sector as in environment.

many areas, many applications already exist an@ hav' 1 sharing of data between distributed applicatio

difficulty srllakr)lng the'l; data.Tlrior this, we cfagsmnple L modules via XML will allow a proper independence of
cases work base to base. The concept of Extraet] Lo modules and rigorous structuring of communications.

and Transform (ETL) has been historically introdlice Thus, the marriage of XML and databases is quickly
Using XML as the exchange model is of great in"eresbeco;ning the key to success and openness to
(George, 2001), to facilitate processing, validdida, information systems (Gardarin, 2002)

integrate the textual aspect and manage metadata. ' '

Beyond ETL, the Enterprise Application Integrator-l-owards an XML-based model to represent and
(EAI) emerged as a more general and more attraCtiV&change healthcar e data:

oriented direct exchange or through a database. Trwhich data to exchange? Data contained in the

heart qf EAI 1S based on XML, a cqordmat_or healthcare information system is used by many
performing routing and an XSL transformation engineyisarent units within the hospital. It covers afte

often based_ on XSl (Fig_. 1). Application data patient data, practices and information on avadabl
(messages, files, table) are first converted to XML resources. They are also useful for administradrs
adapters (El Azamét al., 2007), also called connector. ,nayv76 the performance of services and establishme
They are then processed and stored in databasg 2 \hole. Of course, these data may be used for
(exchange asynchronous) or sent to the targelgeqrch purposes or social development.
(synchronous exchange). These systems are curiently o aihcare data has no medical sense by itself but
full development. according to a context (Charleet al., 2002).
Consequently, only data classified ‘“relevant” is

L_j. 2 intended to be exchanged and communicated

!C?;-" (Cherkaouiet al., 2008), we mean by relevant data, a
: ' ! data:

ﬂonﬁguntionl I Supen*isinn\

Workflow

« Associated to its production context
CZ:WWW + Deemed useful

e And potentially reusable for the patient, for the
hospital, for management purposes, research or
social development

Adaptateur, >

Overview of the existing:

XML in healthcare: During the past few years, XML

has been introduced into the healthcare industdyisin

now being widely used. Applications of XML in hdalt

care have a wide range including academic stuies t

Fig. 1: Architecture of an EAIl exchange systemcontain descriptions of the contents of heart sound
(Gardarin, 2002) components (Modegi, 2001), representations of ngodel

801




J. Computer <ci., 6 (7): 800-807, 2010

of biochemical reaction networks (Huckaal., 2003),
ADE reports (Kataokat al., 2002) and pharmaceutical
inquiries (Dugast al., 2003). XML is also entering the
medical
include inter-system messaging (HL7 3.0), the Céhi
Document Architecture (CDA), as well as knowledge
representations, including clinical guidelines
(Ganslandtt al., 2002; Dargt al., 2008) and the Arden
Syntax.

PMSI: After the adoption of “Programme de
Medicalisation des Systems d’Information” (PMSI) in
France, the public and private health institutinasd to
analyze their business and provide to medical sesvi
of the state and Health Insurance data relatintpea
means of work and their activities. For this ertgyt

domain through standards activities thatHL7 standard:

the galaxy of XML standards (XML, XSL, XPath,
XForm).

There were several alternative
solutions and standards to enable data exchange
between different healthcare information systenis7 H
(Health Level Seven) seems the most famous standard
for the exchange of medical and administrative ;diata
defined a reference model (RIM) that the structoire
XML messages exchanged is based on.

However, HL7, in its third version (HL7 v.3), was
widely criticized by professionals and health
practitioners. On one hand, its XML messages gpersu
complicated and introduce a large number of codes,
their understanding is far from obvious by uniréih
users (Aerts, 2008). On the other hand, the lack of

must implement information systems that take aCtourblarity in the definition of ‘Act’ Class of RIM peents

of care conditions and modes.

an ambiguity of interpretation and resulting sentant

For hospital stays in acute care-Medicine, Surgeryang ontological confusion (Browne, 2008). Thus, the

Obstetrics and dentistry (MCO)-this analysis iseohas
on the systematic collection of a limited number of
administrative and medical information (Table
which  constitute «le  Resume de
Standardise (RSS)».

Any hospital stay in the MCO of public or private
health institution should lead to the production aof

Sortie

lack of representation of some basic concepts in
medical field namely diseases, drug interactions,
injuries, organs and others signals a remarkaliligréa
and relies on questions about the scope of itsarte
model (Werner, 2009; Barry and Werner, 2006).
Moreover, it is accused to HL7, the difficulty of
learning and its implementation in information syst

Standardized Summary Release (RSS), consisting @ff healthcare organizations which affects its mtanke

one or several Summaries of Medical Unit (RUM).
The exchange of these relevant data between heal

establishment and the authority will evaluate the

healthcare activity of these institutions and thekp the
authority to make strategic decisions at the lexkel
funding hospitals on one hand and provide key facto
for improving quality of care on other.

However, this exchange is done traditionally by

Barry and Werner, 2006).

t

DICOM standard: The field of Digital Imaging and
Communications in Medicine (DICOM) is medical
imaging. Today, medical image means the image and
its environment grouped together in what we cadl th
act of medical imaging. The life cycle of this detgins

unstructured text file and makes complicated thewith drafting the request for review by the cliriniand
automated processing of shared data. A shift to XMLends with one hand shipment of the results to the
format seems very beneficial. On one hand, to allovglinician and storage on other. Throughout thie lif

better integration with existing and modern HIS and
secondly, to allow standardization of representasiod

cycle, there should be interaction between the
information system of health and equipment acqaisit

an automated processing of data exchanged expgjoitinand image processing.

Table 1: The RUM content

Administrative data

Medical data

Identifiers corresponding to the entire stay inM@O units of establishment:

Number of local administrative stay and number 88R

Number of the institution in the National registéhealth
and social institutions (Finess)

Number of medical unit

Type approval of the medical unit

Sex

Date of birth

Zip code of residence

Dates and modes of entry and exit, from and degiima

Number of meetings

Diagnosis: primarygtiasis, diagnostic related,
significant diagnoses associated
Medical activities
Weight at entry into the medical unit for newborns
Gestational age for the mother and newborn
Simplified Acute Physiology Score (SAPS 1)
Documentary data associated
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DICOM'’s approach is that of managing a real casdatient: Identifiers, first name and last name, sex, date
of medical imaging seen as a subfolder of the nagdic of birth, address, Weight at entry into the mediaait
record itself subset of patient records. This neéed for newborns, gestational age for mother and nembor
retrieve the information system work lists and
administrative data about the patient and subselyuen
leads to:

History: Medical history, surgical history, Gyneco-
obstetrical history, Family history.

Practices: Institution number, Number of medical unit,
+ Communicate to the information system all theType approval of the medical unit, Dates and maxfes
facts concerning the realization of the examinationentry and exit, from and destination, Number of
(examination started, finished, type of examinationmeetings, Simplified Acute Physiology Score (SAPS
performed, delivered dose, contrast injection) II), Diagnosis: Primary Diagnosis (PD), significant
« Engage with the archiving and information systemAssociated Diagnosis (DA), Medical activities.
to ensure proper archiving of images and inform

location to the information system Medications Name of drug, description, dosage,

administration, Drug interactions.

The question of the role of XML is very open in Documents: Medical images, results of diagnostic and
the DICOM Committee, in particular about structuredbiological tests, reports.
reports. In the DICOM Committee proponents of the .
specific syntax of origin will be difficult to stapn 1" XML model: Here we discuss our XML
“hard” line to preserve the exclusivity of the angl ~ 'ePresentation related to the listed data.

syntax in DICOM, especially for the representat@n The patient: A unique identification is provided for
documents as records to circulate throughout th@ach patient. Work has been initiated under the IHE
hospital (Gmsih, 2001). The definition of an XML (integrating the healthcare enterprise) to harnetie
model is therefore of great importance for thejdentification of patients between HL7 and DICOM
representation and communication of DICOM records. (Fig. 2). Thus, HL7 collaborates with the 1ISO/TC521
for the definition of an international policy for
Summary: The emergence of these standards anddentifying patients (Gmsih, 2001; 2002a; 2002theT
many others comes to fill a need for standardimatib combination of several items (id, name, date ahpiis
healthcare data representation and its sharing, Buincreasingly recommended by the standards in ogiati
when we have a multitude of views and approaches, (Gmsih, 2002b). However, we acknowledge the
inherit the initial problem of heterogeneity. possibility of having multiple identifiers for a frent
Here we propose an alternative for normalization(local id, RSS id, approximation id (Gmsih, 2001a).
trying to align the made efforts in the prospect of
having a common pivot model. The model inherits of
common data of most used standards in hospitabrsectthe practitioners are, in most cases, directed egical
and additional data necessary for communicatioriigwh surgical, gynecolog’ical and obstétric, psychiatoi[’:
respecting our approach to include only informationgamily prior of patient (Fig. 3). Patient’s histes have
deemed relevant. _ been sufficiently discussed in the efforts of therkihg
Thus, we took into account security of data, thegroupe de travail C HL7 France-HPRIM (2005). We
future evolution of the model, its readability aeese of adopt a structure that contains 3 items: “Pathdlogy
use by health practitioners and information systéms “Date of occurrence” and “Comment”. In the case of
order to avoid disadvantages similar to those atleig  family history, the “relationship” should be mentx.
the HL7 standard for example. The model is based on

Histories: In every medical intervention, consultation
of the patient’s history is inevitable. Decisionads by

=patient=

XML recognized as the international standard of identifiants>
<id tvpe="" v

exchange. e

=/identifiants>

RESULTSAND DISCUSSION menmin enorm
. e . . ?dezl::;_\'aisz;llcti"*'i dateNaissance>

Elements of the model: We have identified five major cadresse><adresses )
classes of information, namely information relatiiog O
the patient, the history, documents, medicationd an </patient>
medical practices. Below is a list of relevant
information of each of these classes. Fig. 2: XML section describing patient data
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<antecedents=
<antecedentsMedicaux>
<antecedent>
=pathologie=<pathologie>
<date></date>
<commentaire™=/commentaire>
</antecedent>
</antecedentsMedicanx=
<antecedentsChirurgicaux=
<antecedent>
<procedure>=procedurs>
“datex</date>
<commentaire>=/commentaire>
</antecedent>
</antecedentsChirurgicaux=
<antecedentsGvnecoObstetricaux>
<antecedent>
<evenement=</evensments=
=date></date>
<commentaire™</commentaire™
</antecedent>
</antecedentsGynecoObstetricaux>
<antecedentsPsychiatriques=
<antecedent>
<probleme><probleme>
<date>=/date> )
<commentaire==/commentaire™
</antecedent>
</antecedentsPsvchiatriques>
=<antecedentsFamiliaux>
<antecedent™
“probleme><probleme>
=LienParente==TienParente>
<date=</date>
<commentaire></commentaire>
=/antecedent>

=/antecedentsFamiliaux>
<autresAntecedents™
<antecedent™
“probleme><probleme>
=dare==/date>
<commentaire==/commentaire™
=/antecedent>
</autresAntecedents>
</antecedents>

Fig. 3: XML section describing histories data

Practices: Information structuring on medical practices
is based on our approach describing the medicifitgct
in the form of a tree (Cherkaowt al., 2008), we I o ¢
defined a design pattern (Gamma, 1995), which w&omputerized cI|n|_caI deC|§|oln support. As.Wagmmt a
named “Medical Activity Pattern”, dedicated to this Hogan (1996) point out, it is especially importdot
assumption, the root of the tree is the input #gtiv

<pratiques

=modeEntree==/modeEntree=
“dateSortie>=/dateSortie>
=modeSortie==/modeSortie>

=IGES==1G5=
=Diagnostic

<DP code=' DP=
=DA code= SDA=

</Diagnostics=
<ActivitesMedicales>
<activite code="" designation="" date="" methode=""
NbSeances="">
<action code="" designation="" date=""/=
<action code="" designation="" date=""">=

= /activite= </ActivitesMedicales>

</pratigques>
Fig. 4: XML section describing practices data

<prescriptions>
<prescription=
<medecin></medecin>
=DatePrescription=</DatePrescription>
=medicament>
=nomMedicament= <<nomMedicament>
“description> </description=
<dose unite=""= <'dose>
=NbParJour min="" max="" duree="" /=
=VoieUtilisation= </VoieUtilisation=
=ModeUtilisation> </ ModeUtilisation>
<interactions> <interactions>

</medicament>
“medicament></medicament>
</prescription®=
<prescription>=<prescription=
</prescriptions>

Fig. 5: XML section describing medications data

Medication lists

represent one of the most

important components of the electronic health résor
since they are used for filling refill requestssessing

quality, performing research and for

informing

maintain accurate structured lists in the preseoice

automated decision support because medication
the tree are the medical actions that can't beigidsti  information presented in free-text format or in alyer

into sub activities (Cherkaouget al., 2008). We non-standard part of the medical record would be

recommend the CCAM coding (Classification unreadable and unusable by the automated decision
Commune des Actes Medicaux) for activities and thesupport system, resulting in loss of many potential

ICD-10 coding (International Classification of Déses  benefits of the system (Wagner and Hogan, 1996). A
10) for diagnosis. section describing structured information about

patient’s medications is included in our model (FEiy

(Fig. 4), nodes are related sub activities anddesanf

M edications Knowing exactly which medications and

regimens patients use can help physicians to almig  Documents: The advantage of XML is that it allows
interactions, manage side effects and more efi@lgtiv representation of structured information including
direct the patient’s treatment (Staroselskgl., 2008). both the content (text, image) and digsion.
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<documents>
<document>
<code==/code=
<type=<ityper
<auteur=</auteur>
<dateProduction==/dateProduction>
~“emplacement></emplacement>
<descriptionContenu==/descriptionContenu=
<pbservations=
<observation=</observation>
<observation==/observation=
</observations>
</document>
</documents=

Fig. 6: XML section describing documents data

Most medical documents have some structure (Fig. 6)
XML allows to represent them in a standard way
(Leventhalet al., 1998; Harold, 1998). Besides, this is
the reason why the HL7 CDA standard adopted XML
in its work on medical documents. Similarly, the
DICOM standard is moving towards this direction
especially for its purpose DICOM Structured Repayti
(SR) (Dartet al., 2008). The data to be communicated
about medical documents is described below.

The definition of our data model and its structisre
given by a DTD. Here we show the Patient and
Practices parts of the DTD (Fig. 7).

Data security: Seen the secret character of therjg 7. patient and practices DTD parts of the XML

healthcare data and to protect all which is
communicated within the framework of the medical
relation, a security approach of the XML data
exchanged is indispensable.

On this matter, several studies were led to give t
the developer a granular control on the XML corggnt
eXtensible Access Control Markup Language
(XACML) is a specification of OASIS, it supplies a
means to standardize the decisions of access témtro
XML documents. The XACML specification allows

800-807, 2010

<|ELEMENT modele (patient | antecedents | pratiques*®
documents )=

=IELEMENT patient (identifiants | nom | prenom | sex
dateNaissance | adresse | poidNouveauNe | AgeGestationnel =
<IELEMENT identifiants (id)*=

<IATTLIST id type CDATA

<IATTLIST id valeur CDATA

<IELEMENT nom (PCDATA)>

<|ELEMENT prenom (FPCDATA)>

=IELEMENT sex (FPCDATA)=

<IELEMENT dateNaissance (sPCDATA)>
<IELEMENT adresse (SPCDATA)Y>

<IELEMENT poidNouveauNe (FPCDATA)>
<IELEMENT AgeGestationnel (FPCDATA)>

<IELEMENT pratiques (Etablissement | uniteMedicale | dateEntree
modeEntree | dateSortie |modeSortie | IGS | Diagnostics
ActivitesMedicales)>

<IELEMENT Etablissement (SPCDATA)>

<IATTLIST Etablissement numero CDATA >
<IELEMENT uniteMedicale (sPCDATA)>
<IATTLIST uniteMedicale numero CDATA >
<IELEMENT dateEntree (SPCDATA)>

<IELEMENT modeEntree (SPCDATA)>

<IELEMENT dateSortie (FPCDATA)>

<IELEMENT modeSortie (SPCDATA)>
<IELEMENT IGS (FPCDATA)=
<IELEMENT Diagnostics (DP | DA™ )=
“IATTLISTDP code CDATA

<IATTLIST DA code CDATA =
<IELEMENT ActivitesMedicales (activite)*=
<IELEMENT activite (action)*>
<IATTLIST activite code CDATA
<IATTLIST activite designation CDATA
<IATTLIST activite date CDATA
<IATTLIST activite methode CDATA
<IATTLIST activite NbSeances CDATA >
<IATTLIST action code CDATA
<IATTLIST action designation CDATA
<IATTLIST action date CDATA

model

<patient>=
<identifiants=
<id tvpe="TIdlocal" valeur="20934235" >
<fidentifiants>
“nom>Dupent<nom=
<prenom>Eric= prenom>
“sexrMsexs
=dateNaissance>13/05/1979=/dateNaissance>
“adresse=35, Place de paris</adresse>
</patient>

determining if it is necessary to authorize theeasc Fig. 8: Example of patient’s data

asked for a resource, if it is about a part of eudeent,

When an XML document is coded by this method, a
indicating the beginning and the end of theedod
data appears in the document. It is defined bekment

about a document in its entirety, or about severa{a
documents. We find also The XML signatures (XML- g

SIG) which are strictly connected to the encoding.gpqryntedData>, which relates to the domain nafne o
(W3C, 2.002a). . the W3C encoding. The names of tags themselves are
Besides being able to use standard methods Qfp|aced by tags <CipherData> and <CipherValues:; th
encoding during the transmission of documents XML,qata are shown in the form of the encrypted channel
the W3C and the IETF propose a standard of encodingich results from it. This proposed standard sffar
XML data and tags within a document (Xenc) (W3C, jeve| of granular control which allows the persohow
2002b). It would so allow coding various parts of asypplies the XML data to control their visibility
document, the idea being that only the sensitiveyccording to the public target. Furthermore, asdi
information must be protected. So, the encoding Oftself-but not the file-are coded, this one canaheays
certain parts of a document by means of various keyrecognized by XML parsers and treated consequently.
would allow passing on the same XML document to
diverse addresses, these last ones can deciphethenl Example: Let's take the following data about the
parts concerning them. patient ‘Dupent’ (Fig. 8).
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pati__iegz;-tiﬂams:___ Finally, this model will serve as a summary vensio
<id type="Tdlocal" valenr="20934235" of the common computerized patient record,
<fdentifiants= implementing the portability of patient records atl
=EncrvptedData ) sharing.

Type=http:/ www.w
‘wmlns="http:/w

3.0rg/2001/04/ xmlenczElement

w3.org/2001/04/xmlencs">

<CipherData> REFERENCES
«=CipherValue=A23B45C56=/CipherValue=
=/CipherData=
</EncryptedData= Aerts, J., 2008. Ten good reasons why an HL7-XML
<prenom=Eric< prenom= message is not always the best solution as a format
*‘-’:‘;x"{\_'ff-'m"' 13051679~ dateNal for a CDISC standard (and especially not for
<dateNaissance=13/02. /9</dateNaissance= . . .
cadresse=35, Place de paris= adresse> submission data), XML4Pharma, Version 0.5.
</patient> http://www.xml4pharma.com/HL7-XML/HL7-

XML_for_CDISC_Standards.pdf

Fig. 9: Patient's data after encoding (Xenc) of theBarry, S. and C. Werner, 2006. HL7 RIM: An
“name” incoherent standard. Stud. Health Technol. Inform.,
2006; 124: 133-138.
remain confidential, we are going to code the elme Browne, E., 2008. Shortcomings of HL7 Reference

<name> replacing it by the tag <EncryptedData>has t Information Model (RIM).
following way (Fig. 9). http://www.hisa.org.au/system/files/u2233/Eric_Br
owne.pdf
CONCLUSION Charlet, J., E. Cordonnier and B. Gibaud, 2002.

Interoperabilite en médecine : quand le contenu
The work presented in this study is intended to  interroge le contenant et [l'organisation,

provide an alternative normalization of healthcdata Information-Interaction-intelligence, Vol. 2, n°2,
exchange between hospital information systems. A ~ Cepadues-Edition. _ http://www.revue-
model using the structure and the flexibility o&ferby i3.org/volume02/numero02/article02_02_02.pdf
XML has been given. Cherkaoui, M.M.O.,  D. Doukkali, I. EI Azami dn
The proposed model combines the medical and C- Tahon, 2008. Communication de [Iactivite
administrative information relevant and necessany f medicale entre SIH: Une representation canonique
communication. Useful data for decisions on public €t un modele de patron. La Conférence
health but also for the evaluation of hospital dttias Internationale GISEH'08 Lausanne en Suisse, Sept.
in the case of PMSI can be easily obtained by glsim 4-6, EPFL, pp: 1-7.
XPath query on the XML document tree, which allows http://glseh08.epfl.ch/webdav{sne/g|seh08/users/11
optimization research. Thus, the automated pracgssi _ 2°41/public/programme_detaille.pdf
of these data using SAX and DOM will provide aDart, T., Y. Xu, G. Chatellier and P. Degoulet, 200
significant improvement to PMSI. Computerization  of guidelines: Towards a
In term of security, the encoding approach of XML “guideline markup language. Stud. Health Technol.
tags (Xenc) which we adopted, in association wii t Inform., 84: 186-190. PMID: 11604730
use of XSL which will give the possibility of hagn Dugas, M., S.Weinzierl, A. Pecar, S. Endeel
customizable views according to the access priggeg - Hasford, 2003. Design and implementation of a
to data, shall allow to respect the ethical andalleg common drug information database for a university
constraints associated to treatment and secure hospital. Pharm. World Sci., 25: 156-161.
broadcasting of healthcare data. El Azami, I., D. Doukkali and O. Cherkaoui, 2007.
The fact of relying on the XML standard in our Apprpach_ based on patterns for medlatlc_)n between
model, supports its integration into various infatian hospital information systems. Proceeding of the
systems (existing and/or new) on one hand and 33rd Internat|(_)nal Conference on Operational
facilitates its web implementation on the other. Xid Research Applied to Health Services, July 15-20,
a simple, very flexible text format which is plagimn Saint-Etienne, France, pp: 1-69.
increasingly important role in the exchange of aewi http://www.emse.fr/orahs/ORAHS_Program.pdf
variety of data on the Web and elsewhere. It show§amma, J.R., 1995. Design Patterns, Elements of
promise as an interchange format for health infdiona Reusable Object-Oriented Software. Addison-
exchange_ WeS|ey, ISBN: 0201633612, ppP: 416.

806



J. Computer <ci., 6 (7): 800-807, 2010

Ganslandt, T., M.L. Mueller, C.F. Krisgin, Hucka, M., A. Finney, H.M. Sauro, H. Bolouri and
N. Senninger and H.U. Prokosch, 2002. An XML- J.C. Doyle et al., 2003. The systems biology
based system for the flexible classification and markup language (SBML): A medium for
retrieval of clinical practice guidelines. Proc. representation and exchange of biochemical
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