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Abstract 

Electronic Health (e-Health) innovation has carried the world with huge change from 

conventional paper-based medicinal practice to Information and Communication 

Technologies (ICT)- based frameworks for programmed administration (stockpiling, 

handling, and documenting) of data. Generally e-Health frameworks have been intended to 

work inside of stovepipes on devoted systems, physical PCs, and privately oversaw 

programming stages that make it powerless to numerous genuine restrictions including: 1) 

absence of on-interest adaptability amid basic circumstances; 2) high managerial overheads 

and expenses; and 3) in-effective asset usage and vitality utilization because of absence of 

mechanization. In this paper, we introduce a way to deal with relocate the ICT frameworks 

in the e-Health area from customary in-house Client/Server (C/S) structural engineering to 

the virtualised distributed computing environment. To this end, we created two cloud-based 

e-Health applications (Medical Practice Management System and Telemedicine Practice 

System) for showing how cloud administrations can be utilized for creating and conveying 

such applications. The Windows Azure distributed computing stage is chosen as an 

illustration open cloud stage for our study. We directed a few execution assessment 

analyses to comprehend the Quality Service (QoS) tradeoffs of our applications under 

variable workload on Azure. 
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I. INTRODUCTION 

Fast financial improvement and 

progression of therapeutic information has 

hoists open consciousness of wellbeing 

issues. In the mean time, enhanced 

expectations for everyday comforts have 

likewise matched with expanded anxiety, 

prompting the improvement of the idea of 

"sub-wellbeing" [1], a state which lies in 

the middle of wellbeing and disorder. A 

World Health Organization (WHO) review 

orders 75% of the world's populace as 

being "sub-sound" while just 5% are 

delegated "solid" [2]. For instance, a 

"solid" individual who's fasting glucose is 

6.0 (mmol/L) may be effortlessly 

demolished by diabetes if without 

controlling glucose levels, and in this way 

would really be thought to be "sub-

sound". Sub-wellbeing and its related 

components require critical consideration 

in the zone of cutting edge preventive 

medication. 

Solid eating regimen propensities for the 

most part prompt better the levels of 

physiology information obtained from 

wellbeing screening tests and 

subsequently enhance sub-wellbeing 
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conditions. The physiology information, for 

example, levels of BMI (Body Mass 

Index), pulse and glucose and so forth., 

serves as the most vital markers of the 

relative advantages of a man's wellbeing 

state. The exploration of nourishment 

represents how and why particular dietary 

perspectives impact wellbeing [3]. Solid 

eating routine propensities not just make 

it simpler to keep up mental wellbeing 

additionally make the body less helpless 

to basic ailments. 

Now and again, an "one size fits all" way 

to deal with solid eating regimen 

propensities can really be hurtful to a 

man's wellbeing. Nonetheless, gaining a 

customized solid eating regimen 

arrangement from area experts can be 

tedious and immoderate. Besides, the 

area experts may prescribe conflicting 

eating regimen arranges in light of the 

fact that they are pulling their data from 

an assortment of sources and supported 

practices shift contingent on a scope of 

components including geographic area. 

Conflicting arrangements may bring about 

a wrong dietary. A learning driven data 

framework which typifies the information 

of space proficient and is fit for producing 

reliable solid eating routine arrangements 

in light of clients' current wellbeing and 

therapeutic conditions might effectively 

address these issues. 

Cosmology is a rising innovation which 

empowers the propelled representation, 

administration, and sharing of learning 

[4]. Through a philosophy based 

information motor, cross-space learning 

requested from human specialists can be 

pictured and connected to thinking and 

displaying. A philosophy based Knowledge 

Engine could offer the accompanying 

advantages over a similar engine based 

on conventional database architecture [5]: 

 more efficient and flexible in 

capturing knowledge about 

concepts in the domain and 

relationships between these 

concepts; 

 the ability to maintain and extend 

a knowledge corpus and the ability 

to track the effects of changing a 

section of the knowledge base; and 

 the ability to infer broaden 

knowledge that might be 

associated with the user’s query 

Ontological information motors have 

potential scholarly and modern 

applications. Reference [6] displayed a 

metaphysics based programming 

structure, OPEN, for quick prototyping, 

sharing, and personalization of connection 

mindful applications. The model OPEN 

receives SPARQL as the connection 

questioning dialect and uses Jess as 

surmising motor to execute SWRL rules. 

An information motor, comprising of an 

ontological learning base and a SPIN-

based (SPARQL Inference Notation) 

induction module for producing sound 

eating routine arrangements, was 

inherent OPEN. In any case, the creators 

neglect to plainly address issues of 

information interoperability, which is of 

worry in that the inputs for such a 

framework are close to home wellbeing 

information, which could come in 

exclusive configurations. A uniform 
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therapeutic data standard organization is 

required to guarantee the interoperability 

of electronic wellbeing screening 

information in an ontological learning 

motor. HL7 is a worldwide power on 

principles for the improvement and 

reconciliation of wellbeing data to advance 

information interoperability among clinics 

at the provincial level [7], giving an 

arrangement of guidelines to the trade, 

coordination, and recovery of electronic 

medicinal services records [8]. 

A. SPARQLMotion and Knowledge 

Engine 

SPARQL is entrenched as the standard 

RDF inquiry dialect; its name is a 

recursive acronym that stands for the 

SPARQL Protocol and RDF Query 

Language. It was institutionalized by the 

RDF Data Access Working Group (DAWG) 

of the World Wide Web Consortium [9]. 

On 15 January 2008, SPARQL turned into 

an authority W3C Recommendation [10]. 

Equivalent to SQL, SPARQL gives the 

SELECT catchphrase to concentrate data 

out of a RDF/OWL archive. SPARQL 

additionally gives the CONSTRUCT 

catchphrase to build new triples from 

existing ones, making SPARQL an alluring 

answer for characterizing philosophy 

mappings or standard bases. 

SPARQLMotion™ is a visual scripting 

dialect and motor for semantic information 

handling [11]. It is completely consistent 

with W3C standard dialects SPARQL, RDF, 

and OWL. SPARQLMotion scripts can be 

characterized and shared as OWL models, 

in light of a committed SPARQLMotion 

metaphysics and module library. 

Moreover, SPARQLMotion scripts can be 

executed as RESTful (REpresentational 

State Transfer) Web Services [12], a 

building style that permits access to 

benefits over the Web utilizing just a basic 

URL. It influences REST innovation to 

broaden SOA (Service-Oriented 

Architecture) to the web, making it 

conceivable to utilize the Web as a SOA 

stage. Utilizing SPARQLMotion with 

RESTful administrations, we can 

undoubtedly uncover information and 

substance for use and reuse by present 

and future applications. 

Thinking/inferencing may be performed 

utilizing SPARQLMotion taking into 

account the SPIN-encoded learning base 

to create information situated results. 

Twist is a norms based approach to 

characterize guidelines and limitations for 

Semantic Web information. Twist has the 

capacity connection class definitions with 

SPARQL inquiries to catch limitations and 

principles that formalize the normal 

conduct of those classes. In this 

examination, we utilized SPIN to express 

principles as a part of SPARQL and 

execute them specifically on RDF 

information and model 

The proposed Diet-Aid embraces 

SPARQLMotion as the derivation motor to 

determine learning required to produce 

customized solid eating routine arranges 

and distribute Diet-Aid as a RESTful Web 

administration. With thought for future 

extension of the proposed framework, 

TopBraid™ Composer was embraced as 

the improvement stage, which considers 

the development and execution of 

SPARQLMotion scripts for handling 
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information chains and making 

incorporated web administration 

II. LITERATURE REVIVEW 

PCs have been broadly utilized by 

wellbeing professionals since 1990's. 

These days, most specialists, medical 

caretakers and other wellbeing 

professionals are utilizing PCs to handle 

the patients' records, medicines, and 

arrangements. Some regular registering 

methodologies are generally received by 

the human services segment, for 

example, EHRs, e-Prescription, e-

Pharmacy and telemedicine. The term 

Electronic Health Record (EHR) alludes to 

the computerized records spared in 

database to store the patients' close to 

home therapeutic data. The records can 

contain different sorts of data, for 

example, patients' close to home profile, 

physiological information, therapeutic 

history, medicines from the restorative 

suppliers, physiological test outcomes, or 

even some sight and sound information, 

for example, advanced X-beam movies. 

The EHR information can be utilized for 

further check of quiet's condition by the 

specialists, or gave to the protection to 

claim confirmation. Contrasted and paper-

based restorative records utilized as a part 

of the past, the EHR framework has 

numerous favorable circumstances, 

including simple to inquiry and store. 

Numerous nations have started prominent 

HER projects. For instance, in Australia, 

the administration has designated the 

National E-Health Transition Authority 

Limited (NEHTA) to scrutinize the EHR 

framework since 2004. Presently, this 

framework is relied upon to be propelled 

by 2013 [12]. In China, the EHR 

framework has been produced for a long 

time it will be sent by one year from now. 

Also, in contemporary doctor's facilities 

and centers, electronic medicine (e-

remedy) has been predominant as 

another famous application in e-Health 

hone, so is the electronic drug store (e-

Pharmacy). Telemedicine is another 

contemporary methodology for uniting the 

patient and specialist at separation 

utilizing top quality video conferencing 

advances. It is generally conveyed with 

videoconference gadget, sound gadget, 

scanner and individual information 

pressure calculation to exchange the 

information between two focuses. The 

advantage of this methodology is self-

evident. As indicated by O'Reilly [4], in 

Alberta, Canada, an assessment of 

telepsychiatry administrations has been 

appeared to enhance the fulfillment for 

the both the patients and the specialists, 

as it spared the travel time. 

 

Table 1: Cloud computing adoption across 

different sectors  

Likewise, the distributed computing 

system is useful for wellbeing information 

trade, information digging for wellbeing 

science research. In the conventional 
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path, with a specific end goal to find new 

medications and new therapeutic 

medicines, researchers need to break 

down boundless restorative information 

over years where a great many dollars are 

contributed. With distributed computing, 

ventures and time utilization are 

altogether decreased. Further, the cloud 

can be utilized for body sensor system, for 

instance, the patients' physiological 

information at remote can be gotten to 

and confirmed by the specialists over the 

cloud [12] [13] continuously. Clearly, as 

of late, more areas including social 

insurance are receiving distributed 

computing to supplant their own particular 

figuring foundation. A review shows that 

very nearly 75% of wellbeing industry 

respondents are arranging or as of now 

utilizing cloud-based administrations [12]. 

Table 1 demonstrates 32% segments are 

acting to move to cloud stage from the 

conventional figuring offices. 

III. HEATHCARE SERVICE PLATFORM 

ARCHITECTURE 

In this area, we introduce the worldwide 

connection of our work and a diagram 

about administration situated building 

design, distributed computing and venture 

administration transport. At that point, the 

medicinal services administrations stage 

structural engineering is uncovered and 

some fundamental ideas and definitions 

are clarified. 

A. Context and Background 

Beneath we have condensed a couple key 

ideas and advances that ought to be of 

huge quality to the configuration of 

medicinal services structural engineering. 

Service Oriented Architecture (SOA): In 

this IT architecture, applications and more 

discrete software functions are network-

based, loosely coupled and available on 

demand to authorized users or to other 

applications or services. Although SOA is 

not a new concept, the emergence of Web 

services as a standard way to expose, 

describe, access and combine services has 

given new life to this approach to 

computing. 

The key idea of SOA is the following: a 

service provider publishes services in a 

service registry [7]. The service requester 

searches for a service in the registry. He 

finds one or more by browsing or querying 

the registry. The service requester uses 

the service description to bind service. 

These ideas are shown in Fig. 1. 

 

Fig.1. Reference Architecture Of Web 

Services- SOA 

1) Cloud Computing:  

Distributed computing called additionally 

utility figuring alludes to an IT 

administration model and stage that gives 



ARKA SWETHA, et al , International Journal of Research Sciences and Advanced Engineering 

[IJRSAE]TM 

Volume 2 , Issue 12, PP: 184 - 194   , OCT -  DEC ’ 2015. 
 

 

 
 

 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (12), ISSN: 2319-6106, OCT – DEC ’ 2015.                       PP: 184 - 194 

on-interest based IT administrations over 

the web (see Fig. 2). The five crucial 

qualities are: on-interest selfservice, 

expansive system access, asset pooling, 

quick flexibility, and measured 

administration [8]. The three 

administrations models include: 

SaaS (Software as a Service) which 

conveys programming administration on 

interest, for example, salesforce.com – 

Customer Relationship Management 

(CRM) administration and Google Gmai 

PaaS (Platform as a Service) which gives 

the processing stage to organizations to 

convey and modify business applications 

on interest, for example, Google App 

Engine and Microsoft's Azure; 

IaaS (Infrastructure as a Service) which 

offers server farm, framework equipment 

and programming assets on interest, for 

example, Amazon Elastic Compute Cloud 

(EC2) and VMware vCloud Datacenter. 

Both of these assets give virtual PCs to 

tenants to maintain their business 

applications. 

The four noteworthy organization models 

include: private cloud, open cloud, group 

cloud, and crossover cloud. Organizations 

ordinarily receive diverse administration 

models and sending models relying upon 

their novel business procedures and 

requests on IT administrations. 

Distributed computing today is a 

development and utilization of present day 

ICT including server virtualization, 

autonomic registering, matrix figuring, 

server homestead, system stockpiling, 

and web administration. 

2) Enterprise Service Bus: 

ESB is one bit of a foundation that may 

help encouraging the usage of a SOA, 

however it is not a perquisite. There are 

numerous parts of an ESB that fit well 

with the SOA demonstrate, and denying 

its conceivable value would be 

counterproductive, yet the two are not 

totally reliant [4]. 

 

Fig.2. Cloud Computing Architecture 

Fig. 3 Depicts The Base Functional 

Elements Within An ESB. It Includes: 

 Data transformation.  

  Application adapters. 

  Automation of processes. 

  Transformation. 

  Routing. 

  Messaging. 

  Event triggering. 
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On the off chance that we consider some 

of these useful components it can be seen 

that things, for example, application 

connectors fall conveniently into the item 

class, while steering and informing are a 

greater amount of a building thought. 

B. System Architecture 

To begin with, we introduce our 

Healthcare Service Platform (HSP). It 

expects to give customized social 

insurance administrations to people in 

general. The medicinal services worth 

chain is perplexing. It comprises of human 

services suppliers, as well as of payers 

(government, bosses and patients), 

monetary middle people, merchants and 

makers of pharmaceuticals and gadgets 

[9]. 

The HSP does not endeavor to address 

this complete quality chain. It 

concentrates on the conveyance of social 

insurance administrations. It is a 

conclusion to-end reference structural 

engineering that spotlights on addressing 

the needs of subjects, patients and 

experts. Its structural chart is given in Fig. 

4. 

We recognize three principle segments, 

i.e. body sensor systems (BSN), IaaS 

cloud, social insurance conveyance 

environment.  

BSN: as indicated by circumstances and 

customized needs, fitting wellbeing data 

accumulation terminals (i.e. sensors) are 

designed for diverse people. BSN is 

utilized to give long haul and nonstop 

checking of patients under their 

characteristic physiological states. It 

performs the multi-mode procurement, 

joining and constant transmission of 

individual wellbeing data anyplace [10]. 

 

Fig. 3. ESB architecture 

IaaS cloud: advanced social insurance is 

data driven. Social insurance suppliers are 

gaining ground in building an incorporated 

profile of patients. This information sits in 

frameworks all through the venture 

including the HER and numerous other 

electronic frameworks all through the 

endeavor and group [11]. This segment 

accomplishes the fast stockpiling, 

administration, recovery, and 

investigation of huge heath information. It 

for the most part incorporates Electronic 

Medical Record (EMR) archive. It considers 

additionally individual wellbeing 

information gained from BSN. 
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Fig. 4. HSP Architecture 

Medicinal services conveyance 

environment: it incorporates an individual 

wellbeing data administration framework. 

It replaces costly in-patient intense 

consideration with deterrent, unending 

consideration, offers illness administration 

and remote patient checking and 

guarantees wellbeing training/health 

programs. 

C. Healthcare Web Services Provided 

by HSP 

 In PHISP, we receive the configuration 

thought of SOA and Web administration 

innovation for its outline and usage. The 

larger part of its useful modules are 

created and bundled as administrations 

[8]. Here, we outline some of them as 

takes after. 

 PhysInfoWS: this administration can 

obtain some broad physiological flags, for 

example, body temperature, circulatory 

strain, and immersion of blood oxygen, 

electrocardiogram, and some unique 

physiological signs as per diverse sensor 

sending for distinctive clients. Client's ID 

number is required. 

 EnvInfoWS: for an one of a kind ID 

number, this administration can get 

temperature, stickiness, pneumatic force 

and other natural data for this client. 

 SubjFeelWS: it can gain the client 

subjective sentiments, sustenance 

admission, and so on., and the data is 

frequently given by the client from the 

terminal. 

 CoronaryDiagWS: it can break down the 

data as indicated by a progression of 

investigation models, which are 

manufactured for coronary illness, and 

afterward create preparatory 

demonstrative results. 

 AssessmentWS: this administration can 

evaluate the status of the quiet's 

wellbeing danger in view of the 

symptomatic results and the EMR data of 

the patient. 

 EmrWS: this administration can yield the 

client's medicinal history data. 

 GeoWS: it can return the user’s location. 

 EmerWS: it can raise an alarm to the 

user in case of illness. 

 GuideWS: it can provide the patient with 

preventive measures especially items that 

need attention. 

IV.MODELING CONCEPTUAL 

FRAMEWORK USING HIERARCHICAL 

PETRI NET 

Petri-Nets are settled procedure displaying 

methodology. Petri-Net speaks to 

correspondence examples, control 

examples, and data streams. They are 

utilized fundamentally to model and 

breaking down with formal semantics, 

intense expressiveness and inexhaustible 

investigation techniques.  

As Petri-nets discover their way into 

diverse examination and application 

regions, there are numerous 

augmentations of the first Petri net 

definition. Progressive Petri-Nets were 
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produced by Valette [7]. In this paper, we 

will have the capacity to change the 

operational semantics of reasonable 

system talked about above into 

Hierarchical Petri-Nets (as described in 

TABLE I). 

TABLE I. HPN-CONCEPTUAL 

FRAMEWORK MAPPING 

 

From the over, the first piece of various 

leveled human services procedure net N 

with refinable move named 'Wellbeing 

Service is appeared in Fig. 7. This move is 

refined with the connection of web 

administrations net N'  

The arranged web administration is the 

gathering of the arrangement of web 

administrations introduced beforehand 

(PhysInfoWS, EnvInfoWS, SubjFeelWS, 

CoronaryDiagWS, AssessmentWS, 

EmrWS, GeoWS, EmerWS, GuideWS). 

The confirmation of a human services 

framework model is the key before 

sending them into operation, particularly 

when a mission basic administration does 

not endure run-time disappointment 

because of outline mistakes. The human 

services handle that is spoken to utilizing 

our progressive Petri-nets model can be 

investigated utilizing an assortment of 

examination strategies:  

Reachability: the result of this 

examination technique is the affirmation 

of the planner about probability of human 

services procedure to accomplish the 

craved results or not.  

Boundedness: human services procedure 

outline is demonstrating a blunder every 

time the quantity of token in a given spot 

is neither 0 nor 1. 

 

Fig. 7. Modeling conceptual framework of 

healthcare system using Hierarchical Petri 

Nets 

V. CONCLUSION 

In this paper, we introduced our 

experience on planning and leveraging so 

as to execute two e-Health application 

frameworks Azure cloud stage. We began 

by breaking down difficulties (absence of 

adaptability, vitality in-productivity and so 

forth) human services area confronts 

when utilizing customary C/S construction 

modeling for conveying e-Health 

administrations. Our proposed 

methodology addresses these difficulties 
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by utilizing distributed computing 

administrations. We have actualized the 

model of our e-Health application 

frameworks and effectively assessed its 

QoS execution on Azure cloud under 

variable workload settings. As a major 

aspect of our progressing work, we are 

taking a shot at an insightful flexible 

structure for autonomic provisioning of 

eHealth applications in private or open 

cloud situations. This system will permit 

learning driven advanced asset 

provisioning where it adjusts to 

questionable information 

streams/volumes, the quantity of clients 

and differing asset and workload 

capriciousness. 
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