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Virtual Machirte (YM). Somehow, Java makes programming easier because it is object-oriented and has automatic
garbage collection.

Java offers tremendous flexibility for distributed application development, but it currently does not support a
c1ienVserver paradigm. To do this, Java needs to be augmented with a distributed object infrastructure, which is·
where OMG's CORBA comes into the picture. Using CORBA requires more than just knowledge of the CORBA
architecture. CORBA should be part of well designed system architecture. .

CORBA:echnology as part of the Java 2 platform consists of an Object Request Broker (ORB) written in Java.
Java IDL adds CORBA capability to the Java platform, providing standards-based interoperability and connectivity.
Java IDL enables distributed Web-enabled Java applications to transparently invoke operations on remote network
services using the industry standard OMG IDL (Interface Definition Language) and nop (Internet [nter-ORB
Protocol) defir,ed by the Object Management Group.

The Digital Imaging and Communications in Medicine (DICOM)

The Digital Imaging and Communications in Medicine (DrCOM) standard was created by the National Electrical
Manuf&cturers Association (NEMA) to aid the distribution and viewing of medical images, such as CT scans and
ultrasound.

New technologies such as Java should always be used as a complement of the de facto standard in medical
imagine, DICOM. DICOM allows the interchange of images from different modalities, archives, and workstations
from different vendors. Java technology can be used to build a storage system and to make this service accessible for
different clients. However, this storage service should also incorporate DICOM services to store and access
examination data from DlCOM workstations and DrCOM modalities.

Since Javl 1.4, the Java standard includes a specification for working with images stored in files and accessed
across the netVlork. This specification is called Java Image I/O. It provides a pluggable framework for easily adding
support for alternate image formats using third-party plugins. The DICOM Image I/O Plug-in connects the DICOM®
standard to the JavaTM standard. DICOM is the universal standard for sharing medical imaging resources between
heterogeneous and multi-vendor equipments (acquisition device, workstation, storage server, patient management
system, etc.).

Java Medical Imaging Application

Medical imaging applications are becoming more commonplace. An important and common stage in the
development of such applications is the interpretation of medical image data. These data are generally stored in
accordance with the Digital Imaging and Communications in Medicine (DrCOM) standard (DrCOM 2003)
(summarized by Mildenberger et al 2002). Interpretation of medical images involves decoding the relevant DICOM
data and making them readily available to the application developer for analysis and display. Our research group has
developed a Java-based medical imaging application framework to facilitate the rapid development and deployment
of medical imaging applications in a distributed environment.

The medical imaging application developers interface(API), which will be referred to as the NeatMed interface
(API), was dev~loped using the Java programming language (Sun Microsystems, Mountain View, Calif).

An extension API is a set of classes that can be instantiated by a programmer to create a particular type of
application, thus facilitating software reuse. NeatMed is an example of an extension API that can be used for the
development of applications that deal with off-line medical image data. NeatMed currently provides support for the
Digital Imaging and Communications in Medicine and Analyze medical image file fomrtats. The NeatMed API is a
group of core and support classes that can be used to interpret, represent, and manipulate images and related data that
are stored in DICOM-compliant files. The central class in the API is the DICOMImage class. A DICOMlmage object
can be instantiated by specifying a reference to a suitable data source in the constructor. The constructor will accept
data from a number of sources (eg, local file, data stream, and remote uniform resource locator [URL]). Once
constructed, a DICOMlmage object provides direct access to all of the data elements stored within the specified
DrCOM source. Other classes in the API are used to represent individual components within a DICOM
RadioGraphics.

The NeatMed API can be used to develop a wide variety of medical imaging applications. This section describes
a number of sample applications that demonstrate the po..yer, flexibility, and ease of use of the NeatMed API (Figure
~.   
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Fig. 4: IDBC API and Database Driver Relationship

JDBC API high-level view, the IDBC application programming interface (API) defines Java classes to represent
database connections, SQL statements, result sets, database metadata, and so on. It allows a Java programmer to issue
SQL statements and process the results. IDBC is the primary API for database access in Java. In short, the IDBC API
provides methods allowing an application to connect, query, and manipulate databases. At low-level view (JDBC
Driver), a database specific implementation of the JDBC abstract classes, called a IDBC driver, must be provided in
order for the Java database programmer to access the database. IDBC drivers can either be entirely written in Java, so
that they can be downloaded a; part of an applet, or they can be implemented using native methods to bridge existing
database access libraries.

So, a database application obtaining database access through the IDBC API will work with any data source
providing a JOBC driver. IB M DB2 database has been selected for this application due its capability to handle
Binary Large Objects or Large Objects (BLOBs) files. BLOBs in general, are used to store unstructured data.
Unstructured data is data that cannot be decomposed into a relational schema. Examples are pictures in any format
like GlF and JPEG, written documents like Microsoft Word, WordPerfect, or multimedia content as audio and video
filesx since the IBM DB2 Database supports the storage of data BLOBs, all the medical images data can be stored in
their native binary format in a particular column of the database table.

Implementation

In this edical imagine record system, patient's detail screen and medical image screen are reside in separated
windows. For the query purposes, Firstly the details record must be retrieved as shown in Figure 5 below then system
automatically search medical image for that record. Next, the system pop-up the medical image as shown Figure 6.
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to learn and use.
These and other features (If Java make NeatMed accessible to a large group of potential users. NeatMed is well

supported with documentation and sample code available through the NeatMed Web site. Most important, NeatMed
is a freely available research tool whose ongoing development is driven by the needs and requirements of its users.
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