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Abstract
With the development of Information Technology communication 
between different systems has becoming a major issue of concern 
in today’s era. This communication is also covered a major role in 
health informatics. This is due to the development of large number 
of technologies in healthcare systems. Doctor’s, physicians faces 
large number of problems in communication between these 
systems. The solution to this problem is design of an interface 
engine that will make the communication to be happened in an 
effective manner, between various systems.
In this paper we proposed an Interface Engine that will solve the 
problem of interoperability between various systems.
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I. Introduction
With the development of Information Technology, communication 
has becoming a major issue in today’s era. There is also a need of 
an efficient communication in medical field. In health care this 
need has facilitated the use of Interface engines between different 
systems.Also for effective communication to be happen, semantics 
of documents should be designed in such a way that it is easily 
understandable by all the systems. For this, we need a widely 
acceptable language. A common example is Extensible Mark-
up Language also named as XML [1]. Generally in health care 
organizations we have large amount of data. These data groups 
which may be of different types, shapes and nature are stored 
in several databases with different platforms. As a result of this 
diversity and richness of the data, and also due to the fragmented 
nature of Health Informatics’ implementation and research efforts, 
many different models have been designed to represent information 
in this field. The term created for the ability of different systems to 
seamlessly and automatically share and utilize information without 
customization is “Interoperability”. Interoperability is the ability of 
different information and communications technology systems and 
software applications to communicate, to exchange data accurately, 
effectively, and consistently, and to use the information that has 
been exchanged. To provide the interoperability between various 
systems Interface Engines are used. In Healthcare Information 
Technology (HIT), interface engines have played a vital role in 
many organizations, usually hospitals, for many years. An interface 
engine is a healthcare organization’s “communications exchange” 
for clinical and business data, ensuring that information passes 
smoothly and quickly from one healthcare organization computer 
system to another. Interface engines undertake messaging between 
systems, and normally manage any mapping, translation and data 
modification necessary to ensure the effective exchange of data 
around the organization. Rather than connecting all systems to 
each other individually, (a highly complex, time-consuming and 
unreliable process), an interface engine acts as the intermediary for 
all messaging between healthcare organization systems. Moreover 
in order to make better interoperability between different health 
care systems, we have to make a proper standard for the electronic 

exchange of clinical documents between healthcare systems. This 
standard is capable enough to process the hierarchical relationships 
between clinical documents. A well known standard is CDA named 
as Clinical Document Architecture. It has been developed by 
Health Level 7 (HL7), an ANSI accredited Standards Developing 
Organization operating in the healthcare arena. HL7’s mission is to 
enable clinical interoperability through the provision of “standards 
for the exchange, management and integration of data that support 
clinical patient care and the management, delivery and evaluation 
of healthcare services”.
The CDA is a three-level DTD with each higher level adding 
more specificity to the markup of the document.Level-1 is used 
to differentiate between different types of clinical documents.
Level-2 is used to add additional constraints on document by 
creating distinct XML templates for each type of document such 
as Cardiology Discharge Summary or Respirology Discharge 
Summary.Level-3 describes the vocabularies,relationships,sem
antics to be used in clinical documents[1]. There are numerous 
clinical documents to be available in today’s age,common 
example is DICOM images. DICOM is referred as Digital 
Imaging and Communications in Medicine is a standard for 
handling,storing,and transmitting information in medical imaging.
In order to communicate these DICOM images between different 
systems there’s a need of an Interface Engine named as DICOM 
viewer. DICOM viewer helps a doctor in monitoring the desired 
information of a patient in an easy manner.In this paper an efficient 
model has been created which contain the well organised DICOM 
viewerfor monitoring the required DICOM images. This DICOM 
viewer has an improvement over other interface engines that have 
been used for interoperability between various systems.One more 
concept is also added in this DICOM viewer which is sharing of 
clinical documents using this Interface Engine. Moreover the 
attributes hidden in any DICOM image can also be viewed using 
this interface engine. This Interface Engine is not only used for 
viewing the DICOM images but also used for generating a standard 
structure of these DICOM images that are widely accepted 
everywhere. All the results have taken Java programming.

II. Objectives
The following objectives are set for the study in this research:-

To design of CDA architecture for HL7 RIM to generate • 
interoperability.
Sharing of data for Distributed healthcare system.• 

III. Preliminary Study
Clinical Document Architecture is a XML based mark-up 
standard that is used to specify the encoding, structure the 
clinical documents for exchange. The CDA document consists 
of mandatory textual part which is human readable and optional 
structured parts.CDA standard doesn’t specify how the documents 
should be transported.CDA documents can be transported using 
HL7 version3 messages, IHE protocols such as XDS as well as 
by other mechanism including DICOM [2]. A CDA document 
(figure 1) consists of a header containing information about the 
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document, the encounter data, the service actors like document 
originators, intended recipients, health care providers involved 
in the service and the service targets like the patient or family 
members. The body represents clinical data which is represented 
in the current CDA Level One as structural components which 
can be nested, containing narrative text, multimedia objects or 
codes drawn from standard terminologies [3]. 

[3] Fig. 1: Generic Structure of a CDA Document

CDA documents derive their meaning from the HL7 Reference 
Information Model (RIM). The RIM provides a coherent shared 
information model that contains all data content relevant to 
HL7 messages, and is an essential part of the HL7 Version 3 
development methodology. It represents the semantic and lexical 
connections between the information carried in the fields of HL7 
messages and have evolved to a flexible and general model of 
clinical information.
The Clinical Document Architecture is a three-layer architecture 
implemented in XML, where each level is defined by a DTD. Level 
One is the root of the hierarchy and each additional level adds 
further specificity and constraints to the architecture. Level One 
specifies the semantics of the header, codes for the document type 
and sections within the body of the document [4]. Level Two uses 
the same codes as Level One for the document type and sections 
but will allow further constraints to be imposed. Level Three will 
define observations and services within the document body [1].

Fig. 2:

The CDA document is one main thing, in order to make, effective 
communication possible, between different systems. The other 
main thing is design of an interface engine that will helps different 
systems in understanding this CDA standard. In this paper an effort 
is made to design an Interface engine that will help doctors in 
understanding the clinical documents in an easy manner. Also this 
interface engine will perform the sharing of clinical documents 
between different systems.

IV. Material and Methodology
In this research work, material that is used as parameter are 
DICOM images. Using theseDICOM images, standard CDA 
structure is generated with the help of this Interface Engine.The 
CDA structured is generated in XML format. At the same time 
one user can also fetch the desired information hidden in these 
DICOM images.This Interface Engine is used as a medium for 
communication between two different systems i.e. user can send 
these Clinical Documents from one system to another .Using this 
Interface engine a user can:-

Generate an XML structure of clinical documents.1. 
Share the clinical documents between two different 2. 
systems.
Retrieve the information hidden in the DICOM images.3. 

Fig. 1: Novel Interface Engine

A user can start by adding DICOM images into this interface 
engine and apply specified operations over it. .As soon as,user 
selects any DICOM image it will automatically moves into the 
local database of the interface engine and also shown in the 
interface engine.

Fig 2: Opened Clinical Document
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In order to generate CDA architecture of the required clinical 
document, a user first have to select the required clinical document 
and then by clicking on the XML tab in this interface engine user 
gets the required CDA architecture of the clinical document. This 
CDA architecture is universally accepted. A user can save it in 
his/her system by giving it the required name.

Fig. 3: CDA Architecture of Document Opened in fig. 2

In order to do sharing of data between different systems, another 
virtual machine is being created, and required sharing is being 
performed between two different machines. A user can select the 
remote system from remote tab and send the required data to the 
selected system by selecting the send tab .The data can easily gets 
transferred to the selected remote machine. By clicking on refresh 
tab present in another machine’s interface engine, the required 
data gets visible in another machine.

Fig. 4: Data Present in Local Machine

Fig. 5: After Sending, the Same Data Present in Another 
Machine

V. Conclusion and Future Scope
Both the Interface Engine and semantic structure of Clinical 
Documents are the two main elements for effective Interoperability. 
Moreover the design of Interface Engine should be user friendly. 
The research concluded that it is easy for systems to understand 
Clinical Document Architecture of any DICOM image because 
the XML format in which the architecture has been made is easily 
understandable by machines. It is also very easy for a patient to 
view his/her EHR in an effective manner. Moreover if any hospital 
that is new to a patient, doctor can also fetch all the details of 
patient record by accessing that EHR of that patient. 
In this paper the Interface Engine that has been designed is used 
by the doctors in order to view an EHR of a patient. Moreover 
this EHR can send from one system to another using this interface 
Engine..

A. Future Scope
As this model uses Java programming methodology as a tool. This 
model can also be used as a mobile application between different 
mobile systems as its future scope.
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