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Model-driven and conponent-based methds for the development of

electronic patient record systems
Akira Takada” Kanji Nakai® Hajime Nagai” Fumiaki Teshima” Ryoh Narimatsu®
Yoshitake Fujisaku”

Dept. Med. Information Technology and Administration Planning, Univ. Hosp., Univ. Kumamoto”
Japanese Association of Healthcare Infomation Systems Industry”

Abstract: Model-driven and component-based methods for the development of electronic patient record systems
have been developed by the joint project for the electronic patient record system by Japanese Association of
Healthcare Information Systems Industry, Interoperability Technology Association for Information Processing,
Japan and Consortium for Business Object Promotion in cooperation with All Japan Hospital Association. Tsukuba
University Hospital has developed a hospital information system with methods similar to those being developed
by the joint project. The new methods are meant to help easier, shorter and more economical way of introducing
more reliable, more helpful and easier to use electronic patient systems.

Keywords: electronic patient record system, model driven architecture, component-based development,

domain model, system development methodology
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The development framework for the component based electronic
patient record system
Fumiaki Teshima Hajime Nagai Kanji Nakai
Japanese Association of Healthcare Information Systems Industory

Abstract: This paper describes the development framework for the component based electronic patient record system.
The JAHIS researches a standardization/distribution mechanism for the components of electronic patient record
system, Asthe first step, the JAHIS meets with the common development framework. This development framework
based on the RM-ODP and the UML Profile for EDOC. The UML Profile for EDOC is one of solution to realize
the MDA (Model Driven Architecture) that the OMG proposed as the new system development concept for 21th
century. In this paper, we report the evaluation result when we use the RM-ODP and the UML profile for EDOC,
And we describe the result when we selected the hierarchical system architecure to translate from the logical
components to physical components. Finally we explain our subjects for the standardization/distribution of

components.

Keywords: Modeling, Component, Development Framework, Methodology
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Developing Information Model for Electronic Patient Record System
based on RIM for Version 3 of HL7
Yoshitake Fujisaku” Ryoh Narimatsu” Masaharu Obayashi”
Japanese Association of Healthcare Information Systems Industry” Kanrikogaku Kenkyusho, Ltd”

Abstract: Information Model for Electronic Patient Record System (EPRS) plays an important role not only to
standardize data structure for a database which contains clinical data and communication messages with that
EPRS's communicate, but to create messages themselves. We have been involved in developing a information
mode] for EPRS for middle sized Japanese healthcare facilities. While we tried to develop it, we fully utilized the
tools which was prepared by HL7, Inc. for the version 3 standard and the RIM of HL7. This was because we
thought this made us efficiently to create a more systemtic and HL7/RIM comparable model based on the knowledge
that is incorporated into the RIM of HL7. We also attemted to make the model easy to use and adaptable, because
it may be applied to create arhitechture for an EPRS, to generate messages, etc. and clinical information required

at real world varies site by site and time to time.

Keywords: HL7, Information Model, MDA, EPRS
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Enhanced communication realized with UML utilization in the

development of Hospital Information System
Akira Takada" Keijsuke Nagase® Takanobu Oouchi” Takafumi Amino” Tetsuya Igarashi”
Dept. Med. Information Technology and Administration Planning, Univ. Hospital, Univ. Kumamoto”
Medical Information Technology, University Hospital, Kyoto University”
IT Solution Center System Engineering, Sun Microsystems Japan®
Institute of Clinical Medicine, University of Tsukuba®

Abstract: The OMG's Unified Modeling Language (UML) is a tool to specify, visualize, and document models of
software systems, including their structure and design. It is also helpful to share ideas of users and developers
and to make good communications between them how medical information systems should work. In this paper,
effectiveness of using UML in develaping new medical information system is described through our experience

in Univ, Hosp of Tsukuba,

Keywords : Hospital Information Systeh1>, UML, Usecase, Workflow
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Ordering system development based on UseCase business process

modeling
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Abstract: The authors intorduce CBPF framework based on UML usecase analysis. And we report result in

devalopment of ordering system.

Keywords: Ordering, Usecase, Framework
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Development and Implementation of J2EE based Physician Order

Entry System with Clinical Decision Support Function.
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Abstract: The authors realized a hospital information system in operation that is able to generate alert and reminder
based on patient's laboratory results, disease, medication and its dose. The system is based on J2EE (JAVA 2
Enterprise Edition) and is implemented both in server side and client side. Client is implemented as Java applet
and realized so called thin client. As inference engine, a PROLOG based inference engine has been adopted and
called as method from JAVA classes. A RDBMS (Oracle 9) is used as Database Management System. To realize
enough retrieval response, the patient data are readout from the entity bean that is on the memory.

During the development phase, UML (Unified Modeling Language} is used as tools for description of hospital
enterprise business. Hospital employees are interviewed. Based on the interview, Hospital business flow is
analyzed and documented using UML.

Organizational capabilities for following issues are considered to be risk factor in ordered to introduce CDS3S
function in to POE system; Organizationa! capability (1) to standardize business process flow. (2) to establish
hospital-wide consensus on decision logic, (3) to develop hospital-wide consensus on user interface,

Keywords: Clinical decision support system, JAVA, Java 2 Platform, Enterprise Edition, Prolog
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The 23th Joint Conferrence on Medical Informatics
- Knowledge base development for clinical decision support system

Kunihiro Ohno" Nagasawa Isao” Umeda Masanobu® Nagase Keisuke” Takada Akira®
Igarashi Tetsuya®™
Graduate School of Computer Science and System Engineering, Kyushu Institute of Technology”
Department of Creation Informatics Graduate School of Computer Science and System Engineering”
Medical Information Technology, University Hospital, Kyoto University”
Dept. Med. Information Technology and Administration Planning, Univ. Hospital, Univ. Kumamoto®
Institute of Clinical Medicine, University of Tsukuba®

Abstract: Hospital information system with clinical decision support (CDS) capabilities is essential for providing
high quality care at low cost. The authors have developed a hospital information system and incorporated CDS
functions into it by combining J2EE technology and knowledge base technology. The system can provide broad
CDS functions, such as validation of contraindications, prescription design support, and summarization of clinical
information, using a knowledge base. This paper proposes systematization methodology of medical knowledge
for CDS and implementation techniques of the knowledge base. The knowledge base consists of masters for CDS,
inference rules, and knowledge templates. The masters provide a framework for managing common information
used in knowledge descriptions. The inference rules are described in a knowledge representation language based
on attribute grammar so that clinical staff can audit and maintain them. The knowledge templates are used to
describe declarative medical knowledge in table form so that clinical staff can modify them easily. The knowledge
base currently involves forty five CDS functions that are developed based on the proposed methodology. Some
optimization techniques of the knowledge base are also introduced so as to realize enough inference performance
on online interactive use. The experiments on the performance evaluation show that contraindication to an average
of prescription and injection orders for a patient of middle illness can be validated in practical execution time,

Keywords: Clinical decision support system, Knowledge base system
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