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Abstract

In recent years, storing and sharing medical information is becoming increasingly
important. Among medical information, DICOM is the standard and network protocol
for medical images. In DICOM standard, metadata such as patient information and
examination information is stored with image data. Medical institutions have systems
which control DICOM file and this system is called Picture archiving and communication
systems (PACS).

PACS is now designed to use medical images stored at each hospital or facility. How-
ever, in the near future, several PACSs which exist in different hospitals or institutions
will be worked together. There several ways to make collaboration among several PACSs.
For example, using cloud platform is one of the solutions and there is an example of con-
structing the system using Microsoft Windows Azure. When several PACS are trying to
be worked together, most of the cases, all the files are stored into one site. However, this
strategy does not have scalability to the number of files and hospitals. Not only size of
a medical image is large, but also huge number of images is added to the system every
day. The amount of medical image information is increasing tremendously with the future
development of medical equipment and systems. Based on current trends, it is estimated
that over one billion diagnostic imaging procedures will be performed in the USA in 2014,
which will generate about 100 petabytes of data.

In the proposed system, there is a meta data server, which manages the information
of the files, and DICOM files are stored in locally. This mechanism is very suitable for
DICOM files, because DICOM itself consists of metadata and images itself. Using this
mechanism, PACS whose medical images are managed in several hospitals and whose
information can be shared from outside of hospitals can be constructed. At the same
time, when users try to find the certain image, user access to the information which is
restored in the metadata. Like this way, the retrieving files can be performed quickly.
Moreover, since the proposed system is using distributed file system, the system has the
scalability of accessing file speed and the capacities.

However, when the file information is managing on a single server, system has the low
fault tolerance. To make it higher, metadata servers should be constructed hierarchically.
Thus, in this paper, we propose a system that each medical institution builds a distributed
file system individually and coordinates them using hierarchal metadata servers. To im-
plement the proposed system, Gfarm is utilized as a network shared file system. Gfarm
have mechanism to coordinate multiple distributed file system and store the metadata of
the file as XML data. Gfarm can retrieve the file by using XML in the multiple distributed
file system. Therefore, the proposed system can be constructed easily with Gfarm. Using
the implemented system, the proposed system is described and the evaluation experiments

are performed.
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Table 1 Environment of System

Development | Flash 4.5
Language Action Script 3.0
Python 2.7.3
Web Server Apache 2.4.3

Table 2 Specification of a Server

CPU Quad-Core AMD Opteron 2.3GHz x 2
Chipset AMD 8131+8111

Memory DDR2 667 MHz 8GB

NIC driver | Broadcom Tigon3

OS Debian 6.0.3

gfarm 2.5.3

gfarm2fs 1.2.6

Table 3 DICOM and XML File Size

File Size | Number | Sum size
DICOM | 12.6MB 100 1.26GB
XML 7KB 100 0.7MB




