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Improving the reliability of temperature measurements up to 1550 °C

— Establishing the temperature standards and calibration system for thermocouples —

Masaru Arai*, Hideki Ogura and Masaya Izuchi

Since late 1990’s, the reliability of temperature measurements at high temperatures was remarkably upgraded by establishing the national
metrology standards for calibration of thermocouples up to 1550 °C, and by implementing the traceability system. The traceability
system, structured as a hierarchical link of calibrations between the national metrology standards and practical measurements, was
designed in consideration of various elements such as availability of the measurement standards and sharing the responsibility with
accredited calibration laboratories. The optimized scheme for industries in Japan was established by promoting a balanced combination
of conventional techniques held by accredited calibration laboratories and progressive technology, taking into account the spread of the
progressive technology.

Keywords : Thermocouple, measurement standard, calibration, temperature fixed point, eutectic point
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Biomarker analysis on microchips

— DDevelopment of POCT device for multi-marker analysis —

Masatoshi Kataoka *, Shouki Yatsushiro, Shouhei Yamamura,
Masato Tanaka and Toshihiko Ooie

Point of care testing (POCT), the analysis of biomarkers at patient’s beside, is a continuously expanding trend in the practice of laboratory
diagnosis. Although some POCT devices for the analysis of blood glucose and/or several infectious diseases have been developed, many
laboratory tests in almost all hospitals are contracted out to laboratory diagnosis companies. However, outsourcing of biomarker analysis
is time-consuming, high in cost, and requires much blood and reagents. Consequently we are constructing a biomarker analysis system on
microchips for the POCT device. In this paper, we show the core technology for the analysis of biomarkers on microchips, and describe

the problems and its solutions in the application of microchips for POCT device.

Keywords : Laboratory testing, biomarker, POCT, microchip electrophoresis, microchip, multi-marker analysis
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Development of primary standard for hydrocarbon flow
and traceability system of measurement in Japan

— Approach to construction of an effective and reliable traceability system —

Takashi Shimada*, Ryouji Doihara, Yoshiya Terao and Masaki Takamoto

It is of importance to establish the hydrocarbon flow standard which acts as the basis for vast dealings and taxation for hydrocarbons,
enforcement of the policy on energy savings and high quality management of industries. As a result of investigation into calibration
methods, reliability, and effectiveness, the specification of the national primary standard and the traceability system for hydrocarbon
flow in Japan was designed. We took the technical initiative in establishing the traceability system using JCSS (Japan Calibration Service
System) as basis of the national primary standard in the limited region of flow rates and various kinds of liquids. The national primary
standard of high accuracy and safety has been developed. This project was evaluated through verification of international consistency by

way of international key comparisons.

Keywords : Flow rate, uncertainty, measurement, traceability, national primary standard
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A field-scientific approach to Clinico-Informatics

— Towards general models of technology transfers —

Yoshiki Kinoshita * and Toshinori Takai

We propose Clinico-Informatics, as a research field for dealing with risks of information systems based on informatics. In this paper, we
concentrate on extracting a general model of technology transfers from the author’s experiences, i.e. transferring mathematical system
verification techniques to the fields of system development. We consider a general scenario for technology transfers with the methodology
of field-science. Moreover, we discuss roles of the elemental technologies used in the scenario such as ways for conducting fieldworks,
interviews, and participant observation.

Keywords : Informatics, qualitative research, risk, fieldwork, formal method, model-checking
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Acquisition of skills on the shop-floor

— Visualization and substitution of skills in manufacturing —

Norio Matsuki

For the purpose of assisting skill transfer training in small and medium manufacturing industry, an acquisition method of judgment skills
of experienced factory workers on shop-floors of metal processing such as forging, casting and plating is proposed. Several software
applications based on the method have been developed and evaluated in the manufacturing factories. The future vision of skills and skilled
workers in the manufacturing industry is also discussed.
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Secure implementation of cryptographic modules

— Development of a standard evaluation environment for side channel attacks —

Akashi Satoh*, Toshihiro Katashita and Hirofumi Sakane

The use of cryptographic modules is rapidly expanding throughout the world. Because of this, it is necessary to standardize a security
evaluation scheme and to establish a public evaluation and validation program for these modules. Side channel attacks, which extract
secret information from the cryptographic module by analyzing power consumption and electromagnetic radiation, are attracting a lot of
attention. Research activity on such attacks has intensified recently. However, it is difficult to compare evaluation schemes proposed by
different researchers because of differences in the experimental platform or environment. This makes it difficult for other researchers to
repeat and verify the results. Therefore, we have developed cryptographic hardware boards and analysis software to serve as a common,
uniform evaluation platform for side channel attacks. We have distributed this platform to government, industry, and academic research
labs throughout the world in order to facilitate the development of an international standard.

Keywords : Cryptographic module, cryptographic hardware, side channel attack, differential power analysis, fault injection attack,
security evaluation scheme, SASEBO
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“Science for society” and evaluation of research and technology development

— The framework of program evaluation and implication for Synthesiology —

Ryu Ohtani

This article intends to give a basic logical framework of “research & technology development (RTD) evaluation” for the realization of
“science for society”. Although the RTD evaluation is to be designed for promoting the evolution of strategies that utilize the knowledge
derived from science and technology for the well-being of society and for solving public issues, some confusion emerges due to
misinterpretation of concepts and/or verbal abuse when putting evaluation into practice. Through conceptual mapping of previous studies
with original daily-life examples, this article shows that the role of evaluation is to reflect the current state of affairs in order for strategies
to be better reformulated cyclically and circularly.

Keywords : Science for society, evaluation of research and technology development, project, program, ROAMEEF, target setting,
strategy-making
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MESSAGES FROM THE EDITORIAL BOARD

There has been a wide gap between science and society. The last three hundred years of
the history of modern science indicates to us that many research results disappeared or
took a long time to become useful to society. Due to the difficulties of bridging this gap,
it has been recently called the valley of death or the nightmare stage ™ ". Rather than
passively waiting, therefore, researchers and engineers who understand the potential of the
research should be active.

To bridge the gap, technology integration "¢ 77¢ 7 #esic Research =Note 2 ¢ goientific findings for
utilizing them in society, in addition to analytical research, has been one of the wheels
of progress < ! fesearch =R - Traditional journals, have been collecting much analytical
type knowledge that is factual knowledge and establishing many scientific disciplines “*
ipe I Basic Research=Note )~ Tachnology integration research activities, on the other hand, have
been kept as personal know-how. They have not been formalized as universal knowledge
of what ought to be done.

As there must be common theories, principles, and practices in the methodologies of tech-
nology integration, we regard it as basic research. This is the reason why we have decided
to publish “Synthesiology”, a new academic journal. Synthesiology is a coined word com-
bining “synthesis” and “ology”. Synthesis which has its origin in Greek means integra-
tion. Ology is a suffix attached to scientific disciplines.

Each paper in this journal will present scenarios selected for their societal value, identify
elemental knowledge and/or technologies to be integrated, and describe the procedures
and processes to achieve this goal. Through the publishing of papers in this journal, re-
searchers and engineers can enhance the transformation of scientific outputs into the soci-
etal prosperity and make technical contributions to sustainable development. Efforts such
as this will serve to increase the significance of research activities to society.

We look forward to your active contributions of papers on technology integration to the
journal.

“Synthesiology” Editorial Board

Synthesiology Vol.3 No.1 (2010) —-87—



Message

Note1 The period was named “nightmare stage” by Hiroyuki Yoshikawa, President of AIST, and historical
scientist Joseph Hatvany. The “valley of death” was by Vernon Ehlers in 1998 when he was Vice
Chairman of US Congress, Science and Technology Committee. Lewis Branscomb, Professor emeritus of
Harvard University, called this gap as “Darwinian sea” where natural selection takes place.

Note 2 Type 2 Basic Research
This is a research type where various known and new knowledge is combined and integrated in order to
achieve the specific goal that has social value. It also includes research activities that develop common
theories or principles in technology integration.

Note 3  Full Research
This is a research type where the theme is placed within the scenario toward the future society, and where
framework is developed in which researchers from wide range of research fields can participate in studying
actual issues. This research is done continuously and concurrently from Type I Basic Research ™“? to
Product Realization Research "°°”, centered by Type 2 Basic Research ™*?.

Note 4  Type I Basic Research
This is an analytical research type where unknown phenomena are analyzed, by observation,
experimentation, and theoretical calculation, to establish universal principles and theories.

Note S Product Realization Research
This is a research where the results and knowledge from 7ype I Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.

Edited by Synthesiology Editorial Board
Published by National Institute of Advanced Industrial Science and Technology (AIST)
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Editorial Policy

Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words”, the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies

Synthesiology Vol.3 No.1 (2010)
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (Item 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well .



Editorial Policy

In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item

Requirement

Peer Review Criteria

Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

Relationship of research
goal and the society

Describe relationship of research goal and the society, or its value
for the society.

Relationship of research goal and the society
is rationally described.

Scenario

Describe the scenario or hypothesis to achieve research goal with
“scientific words” .

Scenario or hypothesis is rationally described.

Selection of elemental
technology(ies)

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental
technology(ies) was/were selected.

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.

Synthesiology Vol.3 No.1 (2010)
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Instructions for Authors

1 Types of contributions

Research papers or editorials and manuscripts to
the “Readers’ Forum” should be submitted to the
Editorial Board.

2 Qualification of contributors

There are no limitations regarding author affiliation
or discipline as long as the content of the submitted
article meets the editorial policy of Synthesiology,
except authorship should be clearly stated. (It should
be clearly stated that all authors have made essential
contributions to the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or
English.

Accepted articles will be published in Synthesiology
(ISSN 1882-6229) in the language they were
submitted. All articles will also be published in
Synthesiology - English edition (ISSN 1883-0978).
The English edition will be distributed throughout
the world approximately four months after the
original Synthesiology issue is published. Articles
written in English will be published in English
in both the original Synthesiology as well as the
English edition. Authors who write articles for
Synthesiology in Japanese will be asked to provide
English translations for the English edition of the
journal within 2 months after the original edition is
published.

3.1.2 Research papers should comply with the
structure and format stated below, and editorials
should also comply with the same structure and
format except subtitles and abstracts are unnecessary.
Manuscripts for “Readers’ Forum” shall be comments
on or impressions of articles in Synthesiology, or
beneficial information for the readers, and should be
written in a free style of no more than 1,200 words.
Editorials and manuscripts for “Readers’ Forum” will
be reviewed by the Editorial Board prior to being
approved for publication.

3.1.3 Research papers should only be original papers
(new literary work).

3.1.4 Research papers should comply with various
guidelines of research ethics.

Synthesiology Vol.3 No.1 (2010)
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Established December 26, 2007
Revised June 18, 2008

Revised October 24, 2008
Revised March 23, 2009

3.2 Structure

3.2.1 The manuscript should include a title (including
subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).
3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and
English.

3.2.3 The manuscript shall be prepared using word
processors or similar devices, and printed on A4-size
portrait (vertical) sheets of paper. The length of the
manuscript shall be, about 6 printed pages including
figures, tables, and photographs.

3.2.4 Research papers and editorials shall have front
covers and the category of the articles (research
paper or editorial) shall be stated clearly on the cover
sheets.

3.2.5 The title should be about 10-20 Japanese
characters (5-10 English words), and readily
understandable for a diverse readership background.
Research papers shall have subtitles of about 15-
25 Japanese characters (7-15 English words) to help
recognition by specialists.

3.2.6 The abstract should include the thoughts behind
the integration of technological elements and the
reason for their selection as well as the scenario for
utilizing the research results in society.

3.2.7 The abstract should be 300 Japanese characters
or less (125 English words). The Japanese abstract
may be omitted in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied
by profiles of all authors, of about 200 Japanese
characters (75 English words) for each author. The
essential contribution of each author to the paper
should also be included. Confirm that all persons
who have made essential contributions to the paper
are included.

3.2.10 Discussion with reviewers regarding the
research paper content shall be done openly with
names of reviewers disclosed, and the Editorial Board
will edit the highlights of the review process to about
3,000 Japanese characters (1,200 English words) or a
maximum of 2 pages. The edited discussion will be
attached to the main body of the paper as

part of the article.



Instructions for Authors

3.2.11 If there are reprinted figures, graphs or
citations from other papers, prior permission for
citation must be obtained and should be clearly stated
in the paper, and the sources should be listed in
the reference list. A copy of the permission should
be sent to the Publishing Secretariat. All verbatim
quotations should be placed in quotation marks or
marked clearly within the paper.

3.3 Format
3.3.1 The headings for chapters should be 1, 2, 3...,
for subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1,
1.1.2, 1.1.3.
3.3.2 The text should be in formal style. The chapters,
subchapters, and sections should be enumerated.
There should be one line space before each
paragraph.
3.3.3 Figures, tables, and photographs should be
enumerated. They should each have a title and an
explanation (about 20-40 Japanese characters or 10-
20 English words), and their positions in the text
should be clearly indicated.
3.3.4 For figures, clear originals that can be used for
printing or image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will
be 15 cm x 15 cm or smaller, in black and white.
3.3.5 For photographs, clear prints (color accepted)
or image files should be submitted. Image files
should specify file types: tiff, jpeg, pdf, etc. explicitly
(resolution 350 dpi or higher) . In principle, the final
print will be 7.2 cm x 7.2 cm or smaller, in black and
white.
3.3.6 References should be listed in order of citation
in the main text.
Journal — [No.] Author(s): Title of article, Title
of journal (italic), Volume(Issue), Starting page-
Ending page (Year of publication).
Book — [No.] Author(s): Title of book (italic),

Starting page-Ending page, Publisher, Place of
Publication (Year of publication).
4 Submission
One printed copy or electronic file of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Publication Office, Public Relations
Department, National Institute of Advanced
Science and Technology(AIST)
Tsukuba Central 2 , 1-1-1 Umezono, Tsukuba
305-8568
E-mail: synthesiology@m.aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting
is complete will be done once. In principle, only
correction of printing errors are allowed in the
proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the
content of the contributed article.

7 Copyright

The copyright of the articles published in
“Synthesiology” and “Synthesiology English edition”
shall belong to the National Institute of Advanced
Industrial Science and Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Publication Office, Public Relations
Department, National Institute of Advanced
Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology@m:.aist.go.jp
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