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Information Technologies for supporting Healthcare
Yabata Katsuya” Inada Hiroshi® Umeda Masaru® Yoshida Katsumi”
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In promoting preventive medicine, it pays attention to the digitization of the health information. Therefore there are some
subjects. A health information meeting was started on JAMI, and act to solve some problems in this field.

This time, discuss it about the subject and the action to solve them in cooperation with the Japan Society of Health
Sciences.

Keywords: Metsbolic Syndrome, Health Examination, Information Technologies
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Current Review of Open Source Software in Medicine : Kobayashi 5*!, Yahata K*?, Goudge M*3, Okada M™*,
Nakahara T*®, Ishihara K*®

Open Source Software(OSS) has driven the revolution of information technology. Although, most of the
0SSs have been developed by volunteer community, some commercial companies recently tend to proceed
development of open source software for commercial use.

0SS has now been utilized in medicine. It is anticipated that has effect to cut off the high cost of medical
infomation system. The development history of OSS in medicine starts from 1970 in the world. In Japan,
Japan medical association has promoted their information infrastructure as OSS in the ORCA project.

Nevertheless, there are much problem on the medical use of 0SS, such as medical standard license is not
compatible for OSS license. For the promotion of OSS in medicine, we must going on a deregulation program
on medical informatics, and contribute not only in medical use but also in a whole 0SS community as a
member.
Key words : Open source software, Bazaar model, Internet, Open source software license, Medical standard
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70% Apache
35%
Microsoft
Other
Sun
0% NCSA
SRR R R e R R R R 8888885555588 883838333382
B R R R AR RS R Se R eSEESSSSE5SSSSSSSEE88E88S
D> > 5> >0 20> 22> 2020 52028 202 8 50> 08 5
22U 2LER2L S22 2220 SR 2B EESRE22LE2RTE
1 Webserver V7 b7z 7DY 7"
®1 KRG OSSARTOVY b+
FaiR Al URL
Linux kernel OS kernel http : //www.kernel.org/
FreeBSD 0S environment http : //www.FreeBSD.org/
BIND Berkley Internet Name Daemon http : //www.isc.org/
sendmail SMTP server http : //www.sendmail.org/
Apache Web server and its peripherals http : //www.apache.org/
GCC GNU Compiler Collection http : //gce.gnu.org/
Perl Script language http : //www.perlorg/
Ruby Object oriented script language http : //www.ruby-lang.org/
Vim Improved VI clone http : //www.vim.org/
Emacs Editor, Lisp environment http : //www.gnu.org/softwatre/emacs/
PostgreSQL Relational database management system http : //www.postgresgl.org/
MySQL Relational database management system http : //www.mysql.com/
JBoss JavaZ enterprise edition container http : //www jboss.com/
X Window System Graphical engine and windowing environment http : //www.X.org/

OpenOffice. org

Office suites

http :

//www.openoffice.org/
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HREM EEEAAFRER LTV 2R
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%. LA L, Netcraft tHic K 2R E T, Web
server D/ x 7 T 0SS TH % Apache H¥#) 70%
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DY, Z4ud, 0SS DERERET 5 — DD
ThHBHEVZ 5.

OSS Z & (Open Source Software Movement)
& 2000 FHiR K O HAMITTERZELTED,
FHE 7o/ M AL TWS. 0SS OF
FeHRFET SV A b SourceForge? ICBBENT
W3A0SS 7uye s MBS I0 FEBATE
b, TTRKEFRLTVHHFEEL 100 AAZHE
A TW3. SourceForge ICEH L T &L 0SS
TRy bRHEEEE VB D, ERIETAK
DEZNVEEZZ LA LE OSSICELER
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F5 AR, [AATIE 2000 IS AL 28
D, 0SS TO [igyilty A7 LIHsEE
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% 2 GPL incompatible 0SS licenses*”

Name Reason

Original BSD License  advertising clause

Common Public License patent license requirement
(CPL)
Mozilla Public License cannot link GPL modules with

(MPL) MPL modules
legally because of some complex
restrictions

The PHP License practical problems like original
BSD license

Common Developmont unfortunatelly they use term

and “intellectual property”

Distribution License

(CDDL)

FOEVRERITHELTWVS. Lieho>T, 0SSI
B2 8 R THH) OHBEESEFEED
EDBEIA LV RABEENZEDTHSE. T
ZE, BEEETE, A ZSRL TH
BEATAZERFINTVEY. DX, V—A
O— RZEBIC AT 5720 TIR 0SS 2h 27,
=T IR A A HESTITILHT 0SS
720520 TH5. i, HETREEENEHE
BWET A ENTERWZS, PDSELTY
T 2T AT HEETER.
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sk, ML TOYR— MER EDNY
PJ—VCRIELTREETIT>TE0nEEN,
0SS B VR AR T T L TV B EDOHBL.

Open Source Initiative (OSD &, LA F® 10
HEICEB 0SS DEE P BARLTHED, TOE
BRWERETIA L AR OSS T4V ALRE
LTW5A. TOEHETE, V—Ra2—FDOAF,
WE, BRADPEHEICTES LS IKTIARVAE
HELTVAR T EDPROLENT VS, COHBEE
EHGT B O, T2 ADREDHEECHEA,
EMcERE LRV L, BEO®ERPY T
Y TICRELEZED TR AN L, HfiicH
VNTHBTENRDLNTNS.

(1) Free redistribution

(2) Source code

(3) Derivered works

(4) Integrity of the author’s source code
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(5) No discrimination against persons

of groups

(6) No discrimination against fields of

endeavor

(7) Distribution of license »

(8) License must not be specific to a product

(9) License must not be restrict other

software

(10) License must be technology-neutral
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DICOM-NAS the DICOM-NAS. Therefore, the DICOM-NAS does not require large storage, but can greatly

improve information security.

© 2006 Published by Elsevier Ireland Ltd.

1. Introduction

In recent years, many hospitals have installed high-tech med-
ical equipment, including Computed Radiology (CR), Com-
puted Tomography (CT), and Magnetic Resonance Imaging
(MRI) [1]. Researchers and developers have attempted to com-
bine this equipment with information technology (IT) to
improve the quality of medical care. Web-based servers, which
have enabled us to display patients’ medical images on com-
puters using Internet Explorer, have been especially devel-
oped. This allows medical physicians and other researchers to
easily share and view these medical images anywhere when
needed. However, the use of web-based servers also brings
many problems [2-13].

Since most servers were originally designed for vender-
customized DICOM servers, their versatilities are not very

* Corresponding author. Tel.: +81 42 778 9565; fax: +81 42 778 9565.

good. Therefore, users must install a web-based server com-
bined with a particular DICOM server for medical use. This
is sometimes not feasible because of technical and financial
reasons. On the other hand, in order to distribute the medical
images, patients’ information must be stored in the servers at
all times. Therefore, the misusage risk of patients’ information
becomes higher.

The present study developed a web-based server called the
DICOM-Network Attached Server (DICOM-NAS), which can be
easily installed and adjusted to DICOM protocol and HTTP.
The DICOM servers in a hospital-LAN are connected to the
INTERNET through the DICOM-NAS, and the patients’ med-
ical images and information are only kept temporarily in
the DICOM-NAS when eligible Clients need them. Since the
patients’ medical images are not stored there at all times, it
greatly improves information security.

E-mail address: tatibana@umeken3.ahs.kitasato-u.ac.jp (H. Tachibana).
0169-2607/4 — see front matter © 2006 Published by Elsevier Ireland Ltd.
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Fig. 1 ~ Scheme of DICOM-Network Attached Server.

2. DICOM-Network Attached Server
2.1.  Scheme of DICOM-NAS

The DICOM-NAS scheme is illustrated in Fig. 1. It communi-
cates with the DICOM server by using the DICOM protocol
when it is attached to the Local Area Network (LAN). An IP
address, AE title, host name, and port number were assigned
to the DICOM-NAS. In order to view the DICOM images, the
Client can use the browser in any computer to connect to the
LAN, the INTERNET, and then to the DICOM-NAS.

2.2.  System configuration of DICOM-NAS and
data flow

Fig. 2 demonstrates the system configuration of the DICOM-
NAS and the data flow. The DICOM-NAS can work with
Internet Information Server (IIS) 5.0 on Microsoft Windows
2000 or XP and consists of Java Applets, Java Servlets, and
DCMTK. The Java Servlets work with application servers Tom-
cat 4.0.1 and IS 5.0 to provide a highly reliable, manage-
able, and scalable web application infrastructure for all ver-
sions of Windows 2000 and XP. The IIS can increase website
and application availability and lower the systemn adminis-
tration costs. Java Servlets provide a component-based and

CLAN

-

Java Ayl e T teagee . Lo |

Browser

platform-independent method for building web-based appli-
cations without CGI program performance limitations. Java
Servlets can access the entire Java API family, including JDBC
API, to access enterprise databases and a library of HTTP-
specific calls. They have all of the benefits of mature Java
language, including portability, performance, reusability, and
crash protection. Tomcat 4.0.1is the servlet container thatcan
improve performance and memory efficiency. DCMTK [14] is
a collection of libraries and applications that implement large
parts of the DICOM standard. It includes software for examin-
ing, constructing, and converting DICOM image files, as well
as sending and receiving images over a network connection.

In this DICOM-NAS system, the Java Applets are the inter-
faces between the Client and the Java Servlets. The Java
Servlets communicate with the DCMTK and the Diagnosis
report database based on the information obtained from the
Java Applets. The DICOM-NAS communicates with the DICOM
servers using two applications, including DCMTK, which has
the C-FIND and C-MOVE functions.

When a Client wishes to access the medical images of a
patient, the Client should first connect to the DICOM-NAS
using Interet Explorer and request a patient name or a
patient name list, which is stored in the DICOM server. After
receiving the request, the DICOM-NAS generates query keys
related to the request and sends them to the DICOM server

DICOM Server

{ pIcoM Server
application

Fig. 2 - System configuration of DICOM-NAS, and data flow after downloading Java Applet that have the functions of

Query/Retrieve and display of DICOM images from DICOM-NAS.





