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Abstract

The convergence of information technology systemiseialth care system building is causing us to ktokore
effective integration of technologies. Facing irased competition, tighter spaces, staff retentioth rreduced
reimbursement, today’s traditional hospitals areking at strategic ways to use technology to marthge
systems called smart hospital. The concept of tertshospital is a useful system for any hospébbut adding
intelligence to the traditional hospital systemdowering all resources and locations with patiefbrimation.
Patient’s information is an important componenthaf patient privacy in any health care systemithbased on
the overall quality of each patient in the heakinecsystem. The main commitment for any health sgséem is
to improve the quality of the patient and privady patient’s information. Today, there is a needsoth
computer environment where treatment to patiemsbeagiven on the basis of his/her previous meditsdbry
at the time of emergency at any time, on any pkwd anywhere. Pervasive and ubiquitous environrardt
UML (unified modeling language) can bring the baorhis field. For this it's needed to develop thequitous
health care computing environment using the UMLhviiaditional hospital environment. This paperaséd on
the ubiquitous and pervasive computing environmeated on UML and XML(The Extensible Markup
Language) technology, in which these problemsblees tried to improve traditional hospital systeme ismart
hospital in the near future. The key solution af #mart hospital is online identification of alltigats, doctors,
nurses, staff, medical equipments, medicationsylmags, surgical tools, blankets, sheets, hospuitahs, etc.
In this paper efforts is channeled into improvihg knowledge-base ontological description for srhaspital
system by using UML and XML technology, Our knowdedis represented in XML format from UML
modeling(class diagram). Our smart hospital pravidecess to its system by using a smart card.|¥iriae
former try to improve health care delivery throudbvelopment and management of acute care hospital
designed; both physically and operationally, forenefficiency and increased patients safety.

Keywords: UML; Smart Hospital (SH); Ontology; XML, health easystem.

1. INTRODUCTION

With more than 90 percent of hospital administmtorolved in constructing a new building or reniivg an
existing facility to meet the ever-increasing dedwafor space. Today, traditional hospital execstivave to look
closer at their work flow processes earlier in pn@gram, in order to capitalize on the latest paagtechnology
to optimize clinical, financial and administratiygocesses. And it involves more than advanced Hozak
information systems. It also includes assistanchrelogy such as medical smart card, advanced waiseand
advanced patient tracking.

There are many organizational units or departmierttse traditional hospital, from which, it is nesary for them
that there should be good coordination in eachrofbeen the available health care ontology autamnasoftware
also does not provide such coordination among tAdrase software's are limited up to the hospitake/dut do
not provide the interconnectivity with other hogjstand blood banks etc. Thus, these traditionspikals cannot
share information in-spite of the good facilitiegleservices.

Many changes and developments in health care emagnt in the last decades are due to new techesiagich
as portable devices (Laptop, Mobile) and wirelessputing. On the one hand, where the main aimaafitional
hospital is to provide better services and faeditio the patient, his/her proper care brings ssciethe hospital's
name. Along with this, traditional hospitals alsttia many new facilities and services with existagjlities and
services in one place for their patient. Havingfatlilities and services in the same place, holspitdility to
provide sufficient care to the patient at any plané time.
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The major problems with the health care environsiamné related to the information storage and regtief the
patient’s data and other entities of the healtl egstem. These problems are further categoriZedvi#]:-

- One problem is when there is information gap agribve medical professionals, users/patients andusadata
source.

- Another problem is that in there is a need tos@né and organize the information flow among thepital
members and other entities so that informationb@aaccessed at any time and any place.

- Other problems are related to the various tygetata used and no common format for holding i icommon
way.

2. CONCEPT AND DESIGN ONTOLOGY
The concept of smart hospital has been designeatiie ground up to achieve the following goals:

e Safety and clinical quality

e Productivity

« Ease of use for patients, doctors, families andgiaers

* Service excellence

« Optimal use of technologies- medical, informatioxd @onsumer

There has been much development in the concephtofogy process since the last decade and many good
thinkers gave its meaning and its various defingi¢l, 6]. It is a set of primitive concepts thande use for
representing a whole domain or part of it thatriedia set of objects, relations between them aosktsiof those

in the respective domain. It is also a man-madadraork that supports the modeling process of a dlomasuch

a way that collection of terms and their semamierpretation is provided. Our knowledge desigaunpaper [2]

is represented in XML format. In artificial inteience [13] The term-Ontology is an explicit speeifion of a
conceptualization, where ontology is defined as:

. a vocabulary ; the set of terms used for modeling.
. a structure of the statements in the model.
. the semantic interpretation of these terms.

Ontologies have become ubiquitous [7, 9] in infaiiora systems. They constitute the Semantic Web]s [4
backbones, facilitate e-commerce, and serve swehsdi application fields as bioinformatics and roe@i. Many
times the meaning of the word ‘Ontology’ is takenaabranch of philosophy [4] that is the sciendehe kinds
and structures of objects, properties, events,gss®s and relations in every area of reality. Samst it is used
as a synonym of ‘metaphysics’ and having broadesesahich refers to the study of what might exist ahich

of the various alternative possible ontologiesifact true of reality. In simple term, Ontologyndae defined as a
collection of Classes, Sub-classes that makesethanship among them and represent the ontolegigd with
knowledge base. Our knowledge base of ontologygdésirepresented in XML format.

3. SMART HOSPITAL

The smart hospital accomplishes these goals bygalkitegrated and current information and commuitna
technologies and combining them with:

» Careful design of the facility to be accessible effitient,

< Initial engineering and continual redesign of daliand business processes to operate reliably and
safely,

» Constant emphasis on patient and family servicesatidfaction, and

« Fervent attention to providing a superior workplémephysicians and staff.
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The end result is that smart hospital patientsfantlies experience coordinated, safe, and higHitguzare in
an information-rich, service-minded and easily asit@e environment. Physicians affiliated with th@art
hospital experience an efficient and clinicallydsed facility in which to practice state-of-the evidence-based
medicine [24]. Caregivers and technicians at tharsimospital devote time and energy to doing whay tdo
best caring for patients. Figure 1a, show an use-déagram of a simple smart hospital. It is a typlospital
that is able to share the domain’s knowledge witimes or other domain [16] and fulfill the requirernef the
ubiquitous and pervasive computing [6] environm&ht smart hospital offers a number of advantages:

« It provides a beneficial strategy for the bettenaadion and training simulation among the healtte ca
professionals.

* It ensures the higher levels of competence, conéid@nd critical thinking skills.

* It helps to manage the complex and changing health system.

e It also supports the faculty for developing andleatng new educational models, modalities, and
teaching-learning strategies at no risk to patients

< It also helps to integrate the better combinatiblCd technologies, product and services.

: ?

Smart Card
Administrator

Autheniicitin

Enter_new_pafient

Patient

Patient Treatment

Admission Rights:
Figure 1a: Use-case diagram
4.ONTOLOGY DESIGN FOR SMART HOSPITAL (SH)

The ontology of health care system is a major corapbwhere end user interacts with it and the médion
encompasses a conceptual component i.e. informitédrplays a role in hospital care outcomes, tlioly errors
and difficulties. To deal with the events, Deployrhef SH in a particular hospital setting will irfve developing
the middleware to relate the ontological knowletigse [1, 10] with existing information systems agdreating
instances of ontological categories that is basedhe information in the smart hospital databadés. [Our
knowledge base [1] is represented in XML formainfrUML modeling. Knowledge representation has been
defined as "A set of syntactic and semamamventions that makes it possible to desctibegs. The
syntax of a representation specifies a oét rules for combining symbols to foexpressions in the
representation language as shown in figure 1b. SEmeantics of a representation specify how expnessio
constructed should be interpreted (i.e. how meanang be derived from a form). In the proposed systie
knowledge representation methodology uses XMim&d. Where, two elements of knowledge, factsl a
model rules are represented using XML formathemsvn in figure 2. The overall knowledge stmet is:
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Figure 2: XML Sample of developed facis in our Jmowledge.

5. Smart Hospital Schema

The Smart Hospitals schema uses wireless technédofggilitate communication internally and extdiynarhese
schemes can allow a legal user to login to remetees and access its facilities. Its consumer telclyy
improves the flow of information to customers usiegt messaging pagers, PDAs, tablet PCs, and roesto
internet access. Electronic medical records, balingpand integrated vital signs are among the moidit
technologies that result in such operational edfficies as:

« Reduced documentation time for nurses, allowingnthee spend more time giving patient care.

« Immediate access to diagnostic test results:

« Access to patient medical information by physiciiom office, home or elsewhere.

* Improved patient safety through automated chec&fngedication administration.

e Space savings resulting from digital storage dfi§’ and other medical records.

« Daily access and feedback to management and paysicaf clinical information, financial results and
patient satisfaction.
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Figure 3a: Smart Hospital Schema 1.
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Figure 3b: Smart Hospital Schema 2
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Figure 3c: Smart Hospital Schema 3
In the above figure 3a,3b and 3c show the compsneihtSmart hospital schemas, which are eventgrest
person, policies, alerts etc. For example, in thied#ferent type of objects is taken such as-agemdicies,
record, drugs, place and equipment etc.:
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Figure 4: Middleware Architecture of patient data mllection system for SH

Figure 4, illustrates A middleware architectureaopatient data collection system for SH ontology, fBis
ontology is able to describe which action and eveperformed in what time and what place. Thiglé® useful
to alert the different type of domain time to timéh different type of alters such as-medical cdiodi alert,
medical conflict alert, regulation action and regaty conflict alert. The major benefits of ontojoip health
care environment are To find out the common undadihg of the structure of information among haapit
entities or software agents and share it.

« Domain assumptions can be made explicit.
e To separate domain knowledge from the operationaiedge.
e To analyze domain knowledge

Often ontology of the domain is not a goal in itsBleveloping ontology is defining a set of datal aheir
structure for other programs to use. Problem-sglvirethods, domain-independent applications, antvaocd
agents use ontologies and knowledge bases [1]fbuiit ontologies as data. For example, we devefdplogy
of patient, doctor and nurse and appropriate coatisins of patient with doctor and nurse.

6. METHODLOGY AND APPROACH

A simple approach used to develop the ontology/kadge base is the iterative technique that is tsed
identify the various super classes and sub classg#s properties which is based on the simple
knowledge/ontology engineering [16] methodologlisTmethodology is described as shown in figure 5:
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PatientSmartCard Patient MedicalRecord
AuthenticationI_

Password UserNamelD

TreatmentEntity

Figure 5: Class Diagram of a Patient Record in SH

(A) Our Database Methodology: The Oracle forms and Report Builder are used pilyndny application
developer. The results of theses effort are utilingy rarely tools. Only rarely will them to doirgimple read
only queries it takes time to explain the detailsSQL syntax to them and there are3 is risk thaty twill
mistuned — stand the query results . However saiaareced users might request access to those teBBA
also perform can be handled it takes time to lédhennames and function of all of these tools aiA®
generally have to memorize the commands , becdeseuery systems do not provide any prompting. The
enterprise manager is a tool created to help DBAsitor the database and perform basic tasks. Igsaphical
interface that runs in a browser over the inter@emsequently, it is relatively easy to use, ewanbieginning
DBAs, and makes the database controls accessite rfiore locations. The main drawback is that onBsA
may use the enterprise manager. If you have iestallcopy of the oracle DBMS in your machine, yan ase
the system account which has the DBA role. If yoai lamited to accessing a shared computer in asédting,
the DBA will not want to give the DBA role to stuats; so you probably will not be able to run thereises in
this book that use the enterprise manager. Sod@m@abase tables as showing below.

1. Auditing:

D [o0CD [EVENT |EVENTOATE |
41 100027 He/She Search Patient Treatment 6/26/2009 12:11:00 AM

2. Company:

COMPANY_ID |COMPANY_NAME |ADDRESS |TELCODE [TELNUM |EXIST |
1 nike 1 2 3 YES

3. Department :

DEPT_ID |DEPT_NAME | CATEGORY |
28 Rooms E
4. Detail_billp:

| |Fkip |MEDICINE |PRICE |QuANTITY |TOTAL

5. Detail_medicine:

1D |WE_D [00ST_PRICE [SaL_FRICE [QUANTITY [START_DATE [EXPRE DATE coMpanyD [stepLER D [eisT
(8 o 1 1 I6ms o 2 26
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10.

11.

12.

13.

14.

15.

16.

17.

Detail_patient:

-
L [omes [7E.cooe [rewm [Roou D [seave pae  [ieve.oute [as|
300022 Ismailia,nfysha,al kiko 6 064 Wsae L1E 33002009 2:13:54 AN _
DS Joerm [emwoey  [oocton_m JoasT [woscone [woswam [A [uevicnes
entrobicus venmicularis egge in stool 16 36/2005 100003 165 (10 196788 2
Detail_room:
[RoOM_D [NATIONAL_D [PRICE [ENTER_DATE [ iEAve_oaTE [sraus |
85 1102965 120 6/25/2009 11:49:00 AM FULL
Doc_order:
[PrT_n Joocor m [vencue I WOTES
| 00003 100004 iror supplenent 1 amp svervday for twowesks 4671000 11:37:) P follews wp fior amcenaal core heath efucion
BEXET D
for 1.good mutries and res wgitic hashits 3risk sigrs I

Doc_schedule:

D [pocToR_D |NOTES |DAY
1 100026 go to hospital 6/25/2009 1:05:00 PM
Doctor:
00CTOR.D [DOCTOR NME | 00sess sy EFT_D |WoiaE cooe ok um
1000 shamas asem matened o, maady Bock 5 e medicne 7w 14T
TEL OO [TELWM (B D e pare emmeonte [ e (ueriona o ot [nepmune nare rescon o |
W NOM) sndemed  NONGIWAN AU Corelmm MBS s
Employee:
|eee_m 308 |aporess |oePT_1 [TEL CoDE [TEL WuM |MOBLE cODE |MOBILE_NUM
| 31 reom admistrator  Tsmaikia,al sheskh zaid, no 123 28 064 3892198 014 8182712
|eve_name [Fe_m [rme_pate [waTionar_o [East [oeparTure_paTe [Reason [caro [emmhar |
nancy maohamed mohsen 31 4{13/1959 2534083 YES YES  613/1978
Master_billp:

[ [PHARMACY 1D |[DATEE |[TIMEE [BILLTYPE

Master_medicine:

| [PaR_cobE [MeD_nAME [mMED_use [TEmMP_quanTT |
1 2324567876 haematon iron 23

Master_patient:

[ [PaTENT_name [naTionar o [Fie D [cenoerm [cenperr [BasT |
| 300001 alia mohamed nageb 1301001 300001 False True YES

Master_room:

[room_n [acTuar_price |Room_rvee [oepT_ |sTATUS [Roomkmo  [room_cuass |
138 200 Double 7L RoominPatient ClassA

Supplier:

SUPPLIER_ID |SUPPLIER_NAME [ADDRESS |MUECUDE lMUBHUM TELCODE |TELNUM |EXIST

1 soda 1 1 l 1 ! YES
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(B) Knowledge Base Methodology No specified methods or approaches are still ldpeel for the
development of ontology. Our methodology depends am iterative technique to ontology
development. All the steps in this technique avéseal and refined in the process of iterative tépinm
to evolve the ontology. The process in iterativsigie is likely to be continued through the entire
development lifecycle of the ontology. Based onvhgous literature survey, the proposed stepshier
processing of developing ontology are:

(i) Finding the domain and scope of the ontologyThe first step of the development of ontologytds
determine and define its domain and scope. Dutiegdetermination and definition of it, we must hawve
consider the following four questions so that we ba able to easily determine it:

e What is the domain that the ontology will cover?

¢ What are we going to use the ontology?

* What types of questions should the informatiorhim dntology provide answers?
e Who will use and development the ontology?

The answers to these questions may change duengntiology-design process, but at any given tineg trelp
limit the scope of the model. Figure 5, show thassldiagram of a Patient Record in smart hospithl the
XML format from this figure as shown

roject Defailt T armets="Ewild" ZML ns="http:fschemas nuicrosoft.comideveloperinstald 2005 =
=PropertyGroups  =ProductVersion=2.0.50727=/Prdact Version=
2ichemaVersion=2 0=SchemaVWersion= <FEootMamespace=Untitled=/Footil amespace=
= ssembly ammerTntitled=fb ssenblylame=  <ProjectGnd={ }=<Projecttmd=
=iCntput Type=Librany=iCntputType= <iPropertyFroups =Properhdzroup Condition="
"B Confizaration)| 30 Flatform)' == Debug AnpCPT' "= 2 DebugSymbols=tme< Dbz Symbolss
=Debuz Type=full=/DetugType= =0ptimize=false=/Optinmize=
2Chtput Path=hin\Debugl=iChatputPath=  2DefineConstants=DEBU G, TRACE=/DefineConstants=
=EmnorFeport=prompt=/EnctFeport- = WarningLevel=d=/"WaningLevel= =/FProperyGroup=
=PropertyGronp Condition=""${ Configuration)|${ Flatform] == 'Release|dnyCPTT "=
=DebuzType=pdhonly=/DebuzType=  =0ptimize=tme=/Optinuze=
=ChtputPath=bin'Felease\=ChatpatPath>  =DefineConstants= TRACE=/DefinaConstarts=
2EmorFeport=prompt=/EnceBeport- = WarningLewel=4=/WannzLevel= 2/ProperyGroups=
=ltemGroup= =Reference Inchide="Swstem" = =Eeforence Inchide="Swstem Data" = =Eeference
Inchide="System XML "= TtemGroup= =ItemGroup= <=Compile Inchide="PatientimartCard cs"=
=Compile Inchida="Patient.cs" f=  =Compile Inehide="MedicalRecord os" f= =Compile
Inchide="Pasrarord.cs" = =Compile Inchide="TserHamelD.cs" = =Compile

Inchide="TreatmentEnbtres" f= 2TtemGroups <Import
roject="F(MSEnildBinP ath) b icrosoft CSharp targets " M= </Project=

(i) Consider reusing existing ontologyThe second step to consider is about the existintglogy. The benefit
of considering the existing ontology is aout whaimgeone else has done and checking if we can refie
extend existing sources for our particular domaid task. Reusing existing ontology may be a requeéra if
our system needs to interact with other applicatitmt have already committed to particular ontplog
controlled vocabularies.

(i) Enumerate important terms in the ontology-preparingvocabulary: The third step is to write down a list
of all terms that are used in the system. We neeentimerate all properties that the concepts masg, har
whether the concepts are classes or slots.

(iv) Define the classes and the class hierarchyhe forth step is to define the classes and itiesalhchies.
There are several possible approaches to devattgss hierarchy. These are: A top-down developipsmtess
starts with the definition of the most general apis in the domain and subsequent specializatiothef
concepts. A middleware development process statitsthie definition of the most specific classeg baves of
the hierarchy, with subsequent grouping of theassgs into more general concepts. A mix developpreacess
is a combination of the top-down and bottom-up apphes. Here, it is defined as the more salienteguts first
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and then generalize and specialize them approfyriate

(v) Define the properties of classedT he fifth step is to define the properties of thess. Once we have defined
some of the classes, we must describe the intstnadture of concepts. For each property in the W& must
determine which class it describes. In generaketlage several types of object properties thathmgome in
development of ontology [119- 23] .

(B) Define the facets of the rulesThe sixth step is to define the new facets ofrthes in our knowledge base.
These facts can have different from about faceisiwtiescribe in the value type, allowed values,rtbmber of
the values and other features of the values. Tétestep is to create the individual instances a$s#s in the
hierarchy. Defining an individual instance of assdaequires: Choose a class, Create an individisérice of
that class, and Filling in the Fact values. Théofeing figures [6.a],[6.b] shows the use of classgdam for
patient treatment and Asset Assignment.

PatieniSmariCard

syt

s

Figure 6(a): Class diagram for patient Treatment.

Figure 6(b): Class diagranof Asset Assignment

This UML class diagram provides the graphical reprgation of visualization, specifying, construgtiand
documenting the artifacts[19, 22]. The sample efdbveloped facts in our knowledge is shown inrégt
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TazTestwal> =Comceptval Hame='"Totel Bilndbin /= =waleWal val='Hommal / Ieased

=iahieial Wil="BuTeased i <Conceptials <Conceptial Hames "Conjuzited Bilndbin & <WabieWal
Val= "BuTeased = <WabaeWal Val="Wommal & =/CrmnceptWale =Comreptial Mame="Thcorpigited
Bilnthin 4= =ValeWal WabE'uzeased f= =VabieWal Wi="Mommal / HuTeased d =WibieWal
Val= "Momral = =/ComceptVale =/ TiagTestVals = DiszConcepts =Fambloncept Marne="Prehepatic"
Ho TraeFirdivgs "1=" =TestComcept Cpt="Total Bilirdbi" Vel "Momnal ¢ BuTeased= = TestConuept
CpE"Conjugted  Bilnbin®  WaE'uTeased=! =Testlomcept  Cpt="Thcorfuzated  Eilinbin®
Val= "BuTeased = =TestComcept Cpt="Urobiliogm" Vak "BuTessed=" =TestComcept Cpt="ine
Color” Vak "Hoomal (mobilivogen= = Test Concept Cpt="Stool Color” Val= "Hommal" = TestConcept
Cpt="Alkaling Phosphatase Levels" Vel "Mommal=/" »TetCacept Cpt="Alkalhe Trashrace and
fupattate Transfirase Levels" Val="Mommal= =TestConcept Cpt="Corfuzated Bilimbin o Urine"
Val="Maot Present=/" /~FasukCmcepts sFesitComcept Hane="Hipaic" MoTmeFndig="4=
=Testloncept Cpt="Total Bilinibin® Wak'"BuTeased=/" =TestConcept Cpt="Conjizsted Bilindin"
“al= "Honmal =" = TestConcept Cpt="Theoomjuzted Bilnbin " Wal="Hoonal / hugeased=" = TestConcept
Cpt "hehdiroge " Vel "Mopnal f Bumeased=" =TestConcept Cpt="Urime Color" Val="Drak
Amobilitogscafnzited bilinibin = = TestConcept Cp="%ool Color” Val "Hommad M = TestCotuept
Cpt="filkaline Phosphatase Levek" Wd='"FuTeased=" =TestConcept Cpt="flkaline Transforase and
fupattate Transfirace Lewels" Val="BuTeased=" =TestConcept Cpt="Corpngated Biindhin # Urine"

= "Present=/" /= Fesltl arept=

Figure 7: Sample of developed Rules in our knowledgze.

In our domain knowledge [1] the facts is represdras shown in figure 7 where the concept "TothtuRin" is
a one of the diagnostic test for "Jaundice" andctircept has possible values are " Normal / Inexckdsand "
Increased ". The property of each concept herefesuit as "Value". The knowledge can be formulatedhown
in the following simple statements: IF the ‘traffight’ is green THEN the action is go, as for exden IF the
‘traffic light’ is red THEN the action is stop. Tee statements represented in the IF-THEN form allecc
production rules or just rules. The term ‘rule’ amtificial intelligence, which is the most commortiype of
knowledge representation, can be defined as IF-TIHEltture that relates given information or faotshe IF
part to some action in the THEN part. A rule pr@ddsome description of how to solve a problem. Rale
relatively easy to create and understand. Any ogaesists of two parts: the IF part, called the eedent
(premise or condition) and the THEN part called th@sequent (conclusion or action). The basic syofaa
rule is: IF <antecedent> THEN <consequent> . THesrin XML format have a different structure witie
previous meaning but in different format. Samplewé built in the proposed HCS system is showmowelt
can be interpreted as following:

<DiagConcept>; represents the root in the domath@flaundice.

The node of “ResultConcept” represents a rule aumeset and has attribute “Name” its value takes the
consequent as " Prehepatic ".

The child nodes “TestConcept” represent the detiside for each part in Jaundice diagnosis that thas
attributes are " Cpt ", and "Val". For example #mecedent of rule is " Total Bilirubin = Normdhtreased ".

The attribute “NoTrueFinding” represents the numifeule antecedent selected.
7. Implementation model of smart Hospital

It is a useful system for any hospital; especjéigart hospital concerning with all aspects asdés related to
a hospital included patients, doctors, employeestinent and departments. By using internet, dectan
access the system from any place around the warlshawn in an assembled pictures below. Figured39%an
illustrates the collection steps for Implementatafrour smart Hospital model by using medical sntard to
development the ontology system in modern hosfstalrt hospital). Our smart hospital provides asd¢ests
system by using a smart card through three leveatsdintain:

* Write.
.Modify.

« Full control .
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UPdata Patient

Department Name:

Fatient Name
M ational T
Auldress:

Department Name:
Dector ™ame:

Tel-Homee:
Birth Date:

Crendder: @ Male @ Fenule

i

Figure 8: Implementation of our smart Hospital mode

Figure 9: Implementation of our smart Hospital mode
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8. CONCLUSION

Today’s hospitals are looking at strategic wayage technology to manage their systems called dmagital.
The concept of the smart hospital is about addiriglligence(smart) to the traditional hospital systby
covering all resources and locations with patiafdrimation’s. Patient’s information is an importaamponent

of the patient privacy in any health care systeat ith based on the overall quality of each patiernhe health
care system. The main commitment for any healtle cgstem is to improve the quality of the patiemd a
privacy of patient's information. For this, it iseseded to develop the ubiquitous health care comguti
environment using the XML technology with traditadnhospital environment. Our goal is achieved by
combining elements of facility design, process pegriing, customer services programs, increasinigriat
safety and deployment of clinical and informatiecthnologies and internet to give access the sybtamany
place around the world.

This paper is based on the UML and XML technoltgyesign and development of the ontology systam,
be solved these problems has been tried to imprm@agbtional hospital system into smart hospitaleTkey
solution of the smart hospital is online identifioa of all patients, doctors, nurses, staff, Matliequipments,
medications, blood bags, surgical tools, blanksegts, hospital rooms, etc. In this paper, Effargsto improve
the knowledge-base ontological description for srhaspital system by using UML and XML technolo@ur
knowledge is represented in XML format from UML d&ding(class diagram). Finally, we implementing our
model in smart hospital by using a medical smamd ¢@improve the performance of health care system
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