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Abstract
MegaOakHR is a core electronic medical record system that is used to record and share medical information includ-
ing order instructions, medical record entries and information references. This paper reviews the development
background of MegaOakHR and introduces the innovative functions and modifications now featured in its internal
structure.
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1. Introduction

At NEC, we released MegaOak-NEMR in 2000 as a pack-
age for supporting electronic medical record systems. Since
then, the functions required to support medical records have
been expanding day by day via various studies, discussions and
practical experience. The expectations for its future advantag-
es have therefore become greater than ever.

Based on the above background as well as on the ongoing
progress of technology, we enhanced the value of the pack-
age to the advantage of users, reviewed the system structure
and released the MegaOakHR solution to the market in Octo-
ber 2006.

In the following sections, we will introduce MegaOakHR
together and review the functional enhancements applied since
its release.

2. MegaOak-NEMR

On April 22, 1999, the then Ministry of Health and Wel-
fare published an administrative document entitled “Storage of
Medical Records, etc. in Electronic Media,” and proposed three
principles for electronic medical record systems (authentici-
ty, readability and storability). This publication triggered a
massive introduction of electronic medical records, and led to
the availability of additional functions such as the document
management function covering examination reports, referral
letters and summaries and the Flow Sheet function showing
medical record information in a tabulated form.

One of the features of the electronic medical record is that it
offers a variety of modes for representing the same data. It al-

lows a single piece of information to be searched, processed
and displayed in various forms including a Progress Note and
a tabulated form (Flow Sheet).

We also studied the use of the Object Database as the DBMS
because the medical record system features a data warehouse
type characteristic in addition to its conventional job status.
However, we eventually decided to use the Oracle system that
is used in existing ordering systems in consideration of the de-
sirability of its continuity as a package.

On the other hand, in terms of hardware the server availa-
bility in the initial stages of the design process used a power-
less CPU of about 400MHz. So we selected the so-called fat
client configuration in which client processing is executed in
consideration of the fact that it would be difficult for the serv-
er to process multi-dimensional search and display image con-
structions for more than 1,000 clients. Also, in order to improve
the processing speed, availability and stability, we selected a
system in which the client disks hold cached data and async
processing is executed by a message queuing process.

3. Expectations for the Electronic Medical Record System

The functions required for electronic medical records and
the roles expected of them are increasing on a daily basis. Since
the period before the “three principles” were proposed, aca-
demic societies and forums including JAMI (Japan Associa-
tion for Medical Information) have been studying and actively
discussing optional formats for electronic medical records. As
accumulated experience and social contexts have changed, the
format has gradually changed and begun to take on a more
concrete shape. What had not been possible before has now
become a matter of course, and we are now at the stage of
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making another leap forward to the next stage.
Currently, there are the following three requirements for the

new functions.
1) A function for improving the quality and efficiency of
hospital jobs.
2) A function for improving safety by preventing inci-
dents, etc.
3) A function for improving security in relation to the per-
sonal information protection law, etc.

4. New Functions of MegaOakHR

This section describes the representative new changes of
MegaOakHR that were developed based on the above require-
ments.

4.1 Improvement of Usability

Ergonomic principles require that the natural movement of
human sight is to move from left to right, and from up to down.
With MegaOakHR, the information to be checked and the but-
tons to be operated first are located at the top left position, and
the buttons to be operated last are located on the bottom right
position. Although this layout may increase the movement of
sight, it is effective for the medical world in which a birds-eye
view and prevention of overlooking are important factors.

The colors and positions of buttons have also been changed
in order to prevent them being mistaken. Buttons for “close”
and “cancel” type operations are colored green and are placed

Fig. 1   Change in button positions and colors.

at the bottom left, those for “register” and “enter” type opera-
tions are colored yellow and are placed at the bottom right and
other buttons are colored blue and placed in the center ( Fig. 1 ).

To prevent the mistaking of patients, an illustration match-
ing the sex and age of each patient is displayed on the medi-
cal record display ( Fig. 2 ).

4.2 Promotion of Team Treatment

In a hospital, various kinds of medical staff are engaged in
the treatment of each patient. It is an important factor for the
prevention of incidents that information is transmitted accu-
rately among the staff.

We developed several mechanisms for transmitting instruc-
tions and indications across the occupation categories, and

Fig. 2   Illustrations on the main display.

Fig. 3   Example of Doctor ToDo.
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Fig. 4   Example of a clinical pathway system component display.

those that have already been released include “Doctor ToDo” (
Fig. 3 ), “Nurse ToDo,” “Ward ToDo” and “Patient ToDo.”
The staff receiving such instructions can also use these mech-
anisms as memoranda or make inquiries on the instructions on
the ToDo lists (ToDo means a memo of what should be done
or what should not be forgotten).

4.3 Other Functional Enhancements

To enhance the function of clinical pathways and enable fine
support for treatment, we developed a clinical pathway sys-
tem component that allows treatment processes to be com-
bined according to the specific circumstances and conditions
of the disease and the patient ( Fig. 4 ).

With regard to the document management function for de-
scribing summaries and referral letters, we provided a mecha-
nism for saving labor in document compilations by enhanc-
ing the previous data quotation function.

As the requirements for security enhancement have be-
come important, as seen with the personal information protec-
tion law, we have developed an access log function for
preventing and surveying illegal access events and an access
control function for preventing reference to patients other than
those in the charge of an assigned user.

5. Internal Structure of MegaOakHR

5.1 Adoption of .NET Framework

The hardware environment has changed significantly since
the development of MegaOak-NEMR. With MegaOakHR, we
have rearranged the modules to enable effective utilization of
hardware resources. However, since it has not been possible to
redefine all of the source codes from the viewpoints of their
development periods and influence, it has been necessary for
us to retain the previous modules and enable the new mod-
ules to coexist with them by assuring their compatibility. We
described in the above that “the medical record system con-
tains a data warehouse type character” and, in order to ensure
this characteristic it is also necessary that the system is capa-
ble of defining views flexibly based on a physical database
schema.

Although it is technically possible to define views on the
server, we have not selected this option because it increases the
server load too much and we have therefore selected configu-
ration of views in the client memory. As .NET Framework from
Microsoft was practically available at this stage of develop-
ment, we adopted Visual Basic .NET 2005 as the develop-
ment environment in consideration of its suitability for meeting
the requirements of DataSet, one of its .NET technologies. Al-
though previous modules were developed using Visual Basic
6.0 and Visual C++ 6.0, they exchanged information seam-
lessly using wrappers so that users cannot distinguish which is
6.0 based and which is .NET based.

5.2 Aiming at a Highly Sustainable Package

As MegaOak-NEMR was developed based on the PC-Or-
dering 97, its successor PC-Ordering 2000 and PC-Ordering/
AD and by adding the electronic medical record function to
them, it includes source codes from 10 years or so previous-
ly. These source codes have been complicated because of the
functional enhancements and customizations applied since
then and their maintainability has been degraded as a result. If
they were used as they were, the development of the new sys-
tem would be very inefficient and more labor than is econom-
ically viable would be necessary to package the functions
required by the users.

As a result, some source codes were re-defined for Mega-
OakHR, in .NET. We did not simply convert the description
language, but we also reviewed the internal structures of the
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Fig. 5   Example of outputting metrics tool.

programs and carried out refactoring to eliminate redundancy
with the aim of making the package capable of dealing flexi-
bly with possible specification changes in the future. In fact,
the source codes that were refactored in .NET have only 1/5th
to 1/3rd the scale of previous source codes, while featuring a
higher visibility than hitherto.

As a criterion for judging structural simplicity, we intro-
duced the notion of metrics that is capable of a quantitative
evaluation of the degree of complexity. It is known that source
codes are poorly maintainable if they contain large numbers of
steps or branches. Therefore we developed a metric measure-
ment tool that is capable of metering the numbers of steps and
branches per method. This tool helped us to easily find com-
plicated source codes with poor maintainability and to restore
them in order to ensure system simplicity ( Fig. 5 ).

6. Conclusion

In the above, we have reviewed the background to the de-
velopment of MegaOakHR and described its new functions and
the changes in its internal structure.

The electronic medical record system is subject to require-
ments and expectations that are growing day by day. We will
continue further enhancement of functions, response improve-
ments and refactoring in order to facilitate the above so that
hospital tasks can become more efficient and safer in the future.
*Microsoft, Visual Studio, Visual C++, Visual Basic and .NET Framework are registered trade-
marks or trademarks of Microsoft Corporation in the United States and other countries.

*As the products introduced in this paper are mainly provided for the domestic market, some
figures feature explanations by the Japanese Language.
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