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Telemedicine Network Implementation with
SOA Architecture: A Case Study
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Abstract— The remarkable growing of telemedicine imple-
mentations around the world allow users to enjoy better health
services in an unimaginable way by increasing attention, pa-
tient comfort and opportunities to achieve good diagnosis
among other advantages. This paper shows an implementation
of a telemedicine service with Service Oriented Architecture
(SOA) for cardiology reformulation designed in different
phases as a case study.

Index Terms— Service Oriented Architecture, e-health,
Telemedicine implementation, Web services.

I. INTRODUCTION

HE need to improve medical attention in the health
care system is becoming increasingly important, not
only in hospitals buildings but also for having more dy-
namic and efficient processes, being the technology its first
partner, the main advantage is the cost reduction of medical
institutions and patients [1]. This is possible with the tele-
medicine systems that are defined as a service that “utilizes
information and telecommunications technology to transfer
medical information for diagnosis, therapy, and education
[2]”. The system allows improving health care of a popula-
tion by reducing implementation cost and distributing medi-
cal specialist location [3].

Telemedicine network design is applying with the princi-
ples of scalability, availability, and security [4]. The archi-
tecture is organized with Service-Oriented Architecture
(SOA) and the platform is based on a business model.

In faculty of medicine at Military Universidad Nueva
Granada implementation of teleconsulting for patients with
cardiovascular disease was decided because this kind of
disease has become one of the largest causes of death in the
world [5]. Teleconsulting service is offered to heart patients
allowing faster and efficient attention process.

Based on the aforementioned situation, an interoperable,
infrastructure independent web platform is developed [6].
Faculty of medicine requirements are the first elements to
begin platform develop process, therefore design is made
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with a layered architecture.

Il. PLATFORM DEVELOPMENT REQUIREMENTS

The platform was created according to the established re-
quirements, and the initial design was based on the Unified
Modeling Language (UML) which allows recognition be-
tween each mechanism and the existent relationships in the
developing software [7, 8].

Table | shows the requirements in the provided service,
the operation and security requirements will be evaluated on
three aspects:

--Priority: How important the requirement is for plat-
form development. Possible values are: 0-Low, 1-Medium
Low, 2-Medium High, 3-High.

--Risk: Evaluates a security parameter of the require-
ment according to the risk in the platform development. It is
evaluated as follows: Low, Medium and High.

--Status: Indicates the status of the requirement on the
development process, their evaluations levels are: Defined,
Approved, Verified, Draft, To be reviewed.

According to UML model, the role that is involved in the
teleconsultation service process is identified. To recognize
the process, it is necessary to establish a diagram of the sce-
nario. The scenario shows the profiles identification for
teleconsultation. In the case a Patient is visited by a Control
Assistant, both of them access to the web platform and tele-
consultation process begins; the data needed by the Medical
Specialist is taken by the control assistant in order to inter-
act with the patient. Information is stored in a database
server that works together with an email server, an audio
server and video streaming server: servers must be moni-
tored constantly. These control and management operations
during the process will be done by a person called Adminis-
trator.

According to the previous statements, the roles are sim-
plified as follows:

--Patient: Person that is directly benefited from the ser-
vice, who will receive the provided service [9]

--Control Assistant: Person in charge that manages the
teleconsultation process between the patient and doctor.
Assistant arrangements appointments, and he visit the pa-
tient where is located and establish the video conferencing
process. Vital signs will be assessed and measured by health
care assistant in order to perform the medical consult, re-
formulation and / or remission [10].

--Medical Specialist: Who make diagnosis, prescription
or medical care remission by using videoconference. If it is
necessary, he can arrange an appointment with non-
telemedicine alternative [11]
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carries out the provision of teleconsultation services step by
step. The diagram shown on Figure 2, introduces each of the
applied phases in teleconsultation service, from the Web
service logon to the logoff service in prescription or remis-
sion procedures. It is necessary to communicate the respon-
sible person of this phase with the corresponding system.
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Fig. 2. In-out process chart for adjudicating the profile responsible.

1. NETwoRK ARCHITECTURE DEsiGn

The beginning of the web platform is developed over
SOA in order to manage behavior between the business
model and infrastructure software with dynamic change if
necessary [12]. The scalability is not only for technical pur-
poses but also for enterprise goals. SOA steps are detailed in

next items.
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A. Conceptual Model

To begin SOA architecture design, it is necessary to de-
fine three elements with specific function and disposition
inside the model as is shown in Figure 3 [13]. The first ele-
ment is the service provider that is in charge of establishing
the service requirements. The consumer interacts with the
platform and it is linking to the services provided by the
system. Finally, the service broker counts the service usage
by interacting between the interface and database. The main
goal is to maintain the service and their actions under con-
trol.

SERVICE
PROVIDER
SERVICE
CONSUMER DESCRIPTION @
School of Medicine
Pacient TELEHEALTH
Doctor

[0

Assistant

SERVICE
BROKER

!
> -

Fig. 3. Components description in the Conceptual Model. Service Provider,
Service Description, Customer Service and Service Broker

B. Model View Controller

For an efficient architecture, it was decided to keep the
three layer model described by the Model-View-Controler,
MVC [14]. The figure 4 shows the MVC process. User de-
velops individual roles according to services to interact with
the application. The application must be updated according
to the developed process. The process produces requests
that interact with the controller's phase. In the same way, the
process is becoming in the intermediary between the re-
quests that users generate and the servers that gives the re-
quested information. With the new generated processes, the
model layer works in the administration and storage of
medical information that is generated and requested.

C. Service Oriented Architectures

The requirements and models were established previously,
and then the network architecture was developed. The web
platform to develop will be based on SOA architecture that
allows cost reduction because it is possible to use one of the
layers to the legacy system [15]. Flexibility in the location is
also possible without the need of medical professional pres-
ence and accomplishing medical information security levels
as required in HL7 standard Clinical Document Architecture
(CDA) [1]. Figure 5 shows the designed architecture in
seven layers with the elements that composes each layer.
These layers are defined as follows:
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Fig. 4. Components description of the Conceptual Model. Service Pro-
vider, Service Description, Customer Service and Service Broker
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Fig. 5. Service layered architecture based on SOA teleconsultation

--Operational Systems: contains all new hardware de-
vices or reusable equipment of the faculty with enough re-
sources to provide the service [16].

--Components Layer: encloses all necessary elements
for providing the service, including databases for electronic
health records management (EHR), audio and video stream-
ing server [16].

--Services Layer: contains the service to provide, for
example telehealth service [16].

--Business Process Layer: In this layer, each service
node or entity is employed to provide teleconsultation in an
efficient way [16].

--Presentation Layer: This layer describes each inter-
face and users interaction within teleconsultation process
[16].

--Integration Layer: This layer is the unification of the
previous layers through negotiation protocols, routing algo-
rithms and security management. Thanks to this phase, the
information management is more secure and efficient [16].

--Management, Monitoring and Quality of Service:
With this layer, it is possible to measure efficiency parame-
ters in the proposed architecture and into the MV C[16].
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IV. APPLICATION

With the given requirements, SOA architecture is imple-
mented as a first step and the web platform was putting into
service as a second step.

In the figure 6 navigational map interface is shown based
on the patient profile who is the main user.

TELECONSULTATION
Patient

Welcome videoconferencing Prescription
= ] =
Login ‘ ( Start - Consult ‘
s Finish hy

Fig. 6. Navigational Map for the patient

Figure 7 shows the navigation map for a doctor who is re-
sponsible of creating an electronic medical record based on
the established standards by the national law and working
together with CDA standard of HL7 [17]. The entire process
is implemented with security standards to protect recorded
medical information. The medical specialist gives his diag-
nosis according to previous profiles.

TELECONSULTATION
Doctor

Medical
Appointment

L Calendar Start Prescription
g Agenda Finish Remission

Welcome Medical History videoconferencing Prescription

Personal Data
Wedical Data

Fig. 7. Navigational Map for the Doctor

Finally, the interface and database must have a relation-
ship according to permission levels; it’s implemented with
the markup language XML. Fig 8 shows a scheme of tele-
consultation with the steps of the whole process.
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Fig. 8. XML Schema for teleconsultation [3]

V. CONCLUSION

Each application to provide a telemedicine service must
have a specific architecture; SOA management allows scal-
ability and enables to attach different services in a simple
way. Implementation allows having a telemedicine centre or
virtual hospital very similar to a real one. Complementarily,
it is an interoperable service that could be flexible for any
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kind of user classified in a specific role, according to user
needs and keeping security and regulatory parameters estab-
lished by control agencies.
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