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FFrom Search to Association

Information Technology that Brings Inspiration

Takahashi: | saw that the May 11, 2000
issue of the journal Nature featured an ar-
ticle entitled "Souped-up Search Engines"
in which associative search (*1) technolo-
gies were discussed along with Google.
Takano: At that time, | was working at
Hitachi, Ltd., and the "DualNAVI" associa-
tive search interface we developed was
mentioned in the article. The essence of
DualNAVI was extracted as independent
software known as GETA or Generic En-
gine for Transposable Association. GETA
was released as open source software,
and it can be used freely by anyone at no
charge.

Takahashi: Do you think that, given the
opportunity, associative search could have
been rival to Google?

Takano: Even now, | still believe that as-
sociation is a technology that comes after
Google.

Google's truly exceptional quality is that,
on its own, it has been able to create
mechanisms and equipment that can
gather enormous amounts of information
on the web and create page rankings ac-
curately without confusion. Another ex-
ceptional aspect of Google is its effective-
ness in attracting the necessary financing
and collecting web data in an unimagin-
able scale.

On the other hand, we have had a sim-
ple belief that what we have created is
superior to Google in some sense, and we
still feel that way. With an explosive
growth in the amount of available infor-
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(*1) What is associative search?
If you provide a free text as a query, the
system returns a collection of similar
documents with ranking and a list of
“related words” which summarize the
content of them. These related words are
helpful to stimulate the users to get new
ideas or concepts. Users can select some
documents and related words and use
them as a query for the subsequent
searches. This facilitates users to start
with just a vague idea and gradually
approach to the desired information.
(*2) Webcat Plus — Information
service with associative search
Search service for the union catalogue of
university libraries nationwide which is
run by NIl

(*3) Shinsho Map

About 10,000 paperbacks are classified
into 1,000 live topics. Users can search
related topics and related words by
associative search. Users can enjoy the
theme surfing among related topics.

(*4) IMAGINE

This service provides the associative search
for multiple databases simultaneously,
including Webcat Plus, Shinsho Map, Book
Town Jimbou (listing 310,000 books from
160 used book stores in Tokyo's Jimbocho
area), Cultural Heritage Online (listing
5,000 items stored at museums and art
museums), Wikipedia and so on.
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mation, the relevant information to any
given request will become impossible to
be returned as a whole . The question of
how to rank the search results and so on
comes second to the problem of how to
get a broad overview of the search result.
In associative search, the related key-
words can be extracted from the data
gathered, and they help us to get a broad
overview of the data content.

For this reason, it is only now, as we en-
ter what is being called the age of

"information explosion," that associative
search is demonstrating its true value. In
other words, | am convinced that associa-
tive search as a technology was developed
from a perspective that foresaw the walls
that Google is now hitting. Now that the
core technology is complete, our focus
will be on maintaining the same persever-
ance as Google in determining how to
use this technology to provide effective
and interesting services.

Takahashi: One of the interesting things
about this technology is that the basic re-
search was done at an industrial environ-
ment and the applied development is be-
ing pursued at a national institute. What
made you decide originally to do research
in associative retrieval?

Takano: It started back in February 1996
when | was at Hitachi Advanced Research
Laboratory. Several small groups were re-
organized into a single research team,
and | was chosen to lead that team. The
team included one person who was study-



ing the measures to evaluate the proximity
among documents in terms of content (in-
formation retrieval), and another person
who was studying word sense disambi-
guation with regard to words like "bank"
through contextual analysis (natural lan-
guage processing).

Up to that time, | had had no interest in
anything other than writing beautiful pro-
grams in an elegant programming lan-
guage. To me, their approaches seemed
like two sides of the same coin. | felt that
evaluating the proximity of documents
from the frequency of the words on the
one hand, and determining the meaning
of words from the surrounding context on
the other, were inextricably linked. The
coming together of three of us was the
catalyst that inspired the concepts of asso-
ciative search and computation for asso-
ciation. Then an outstanding software en-
gineer joined and he turned this concept
into reality.

Takahashi: How did these technologies
developed at Hitachi become open
source?

Takano: At the end of the 90s, the boom
of basic research at industries subsided,
and the pendulum began to swing back to
the more practical research. We were
moved to Central Research Laboratory,
and it was at that point that we had to
create an environment where researchers
in our team could continue research in
each individual areas even if they went to
different workplaces — for example, even
if they quit Hitachi. Otherwise their spirits
and morale would be shaken and ulti-
mately no achievements would be possi-
ble.

Of course, Hitachi had put a lot of re-
sources into the research on association,
and it deserves to own DualNAVI, the kill-
er GUI for association we created. After
we made it clear by applying several pa-
tents on it, we persuaded our boss that
making the associative calculation engine

Mariko Takahashi

Science News Editor, The Asahi Shimbun

an open source would expand the field it-
self and ultimately benefit Hitachi. In Feb-
ruary 1999, just before we moved to the
Central Research Laboratory, we submitted
a proposal to the Information-technology
Promotion Agency (IPA) for an Innovative
Information Technology Incubation Project,
and the proposal was approved. The out-
come of this research project was the
aforementioned GETA. | believe this is the
best decision | made as a manager from
my company days (laugh).

PH, IMAGINE

“I believe association is

the technology that comes

next after Google.”

In January 2001, | joined NII, which main-
tains the union catalogue of university li-
braries nationwide. The database covers
1000 libraries and includes eight million re-
cords of books and journals. | thought this
database is ideal for associative search to
experiment with, and created Webcat
Plus(*2). Now, Google finds Webcat Plus
as the top-ranking result for the search by
"association". And another service Shin-
sho Map (*3) is the top result for "shinsho
(paperback)".

Takahashi: Meaning that these technolo-
gies now become widely used by people.

What is the next step for associative
search?

Takano: The current tidemark of associa-
tive search is IMAGINE (*4). It facilitates
users to combine several reliable informa-
tion sources, and interact with them seam-
lessly by associative search. A wide per-
spective from various sources realizes
more balanced way for navigating within
digital space. We believe it has the poten-
tial to replace keyword searches in the fu-
ture. We are currently busy to develop a
multilingual version of IMAGINE that can
help association go beyond linguistic barri-
ers. As our association does not rely on
translation, it goes beyond culture. We
hope it would make it possible to deter-
mine the correspondence between differ-
ent cultures such as China, United States
and Japan.

The competition among search engines
to get the greatest number of hits will
soon be over. And we will enter an era of
association technologies, with which users
get inspiration based on reliable informa-
tion.

% A Word from the Interviewer:

Associative search is truly a fascinating
technology. You lose all sense of time as
you follow related documents and key-
words one after another. It's like an intel-
lectual amusement park. My only concern
is that, if you spend too much time in this
amusement park, you'll have no time to
read the document you were originally
searching for. There's a danger that you'll
always think: "There must be a better ref-
erence" and you'll never settle on any-
thing. The goal should be to provide a ser-
vice that answers the needs of the
ordinary person. The CEO of Google told
The Asahi Shimbun: "Our ultimate goal is
to provide a service that enables people to
truly understand the meaning of the infor-
mation they search". | hope NIl won't al-
low itself to be outdone in this regard.
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The "information explosion" is the result of two tech-
nologies: the computer and the Internet. Now people
anywhere in the world can freely disseminate their own
information and receive and use information from oth-
ers. However, the information explosion also has its neg-
ative aspects. The volume of information makes it diffi-
cult to obtain the information that is really needed. It is
difficult to distinguish between correct and incorrect in-
formation. And the burden on networks is increasing.

plosion

For these reasons, the Ministry of Education, Culture,
Sports, Science and Technology (MEXT) has initiated
various efforts that include a Grant-in-Aid for Scientific
Research on Priority Areas entitled "Cyber Infrastruc-
ture for the Information-explosion Era." The National
Institute of Informatics (NII) is also pursuing distinctive
research projects designed for the information explo-
sion age. In this section, we will take a look at two of
these projects.

New Information Retrieval Technologies Using Videos

The research group headed by Professor Shin‘ichi Sa-
toh is conducting research into a technology known as
video retrieval.

Currently, the principal method used for searching is
the text search, in which words are entered into a
search engine. For example, suppose you want to search
for information about your favorite actress. You type the
words "Audrey Hepburn" and in no time at all the titles
of tens of thousands of articles and documents relating
to that person are displayed.

In video retrieval, instead of text you enter an image of
Audrey Hepburn, obtained from a magazine or TV, and
search for image databases that contain images of the
actress. With this method, as long as you have an image
of the person, you can conduct a search even if you
don't know his or her name. With the information ex-
plosion, this new search technique will undoubtedly
prove to be a powerful tool.

However, detecting the face of someone you know
from among many images is easy for human beings, but
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it is extraordinarily difficult for a computer. We still do
not have a clear understanding of how the human
brain perceives the images seen by the eyes.

Considerable progress has been made in the real-
world application of machine translation and audio rec-
ognition, two technologies in which computers at-
tempt to perform the same functions as the human
brain. In the case of a computer translation of English
into Japanese, at first it may appear that the computer
has understood and translated the English into Japa-
nese exactly as a human being would. However, this is
an illusion. Actually, the system is able to store an en-
ormous number of translated examples, and it proces-
ses them statistically.

"We wanted to do the same thing with video and
graphics," said Professor Satoh. Professor Satoh's
group includes Associate Professor Norio Katayama, a
database specialist, and Duy-Dinh Le, a project re-
searcher from Vietnam. Duy's area of expertise is con-
ducting searches for human faces, and he has already
achieved success with computer programs that can
identify similar faces.

Professor Satoh's group began by compiling a data-
base of images to serve as the foundation for research.
They focused on News 7, the 7:00 p. m. news broad-
cast shown each evening on the NHK TV network. The
group members chose this program because it features
a variety of images and they judged that it would be
useful. Beginning in March 2001, the News 7 program
was recorded each night and stored on a hard disk.
The quantity of data stored during the past six years
comes to approximately 10 terabytes.

Often the video footage shown during a news pro-
gram is what is referred to as "file footage." File foot-
age is not an up-to-the-minute live report from the



The history of humanity is the history of creating information.

Papyrus, the earliest paper. Printing. Radio. TV. With the forward march of civilization,

human beings have created and stored ever greater quantities of information.

But now, in the 21st century, the quantity of information is increasing at an explosive

rate, by thousands and tens of thousands of times (exponentially).

We are now entering the “information explosion” age.

scene of an event but footage that is used over and
over again. One common example in Japan is the image
of the expressway in Kobe that was toppled during the
Great Hanshin-Awaji Earthquake of 1995.

The group developed a unique technique of depicting
on a graph the frequency with which the same file foot-
age was used during the 18-month period from Septem-
ber 2001 to March 2003 (see figure at right). As you
can see, there was a peak in May - June 2002. This indi-
cates that there is a high probability that a major inci-
dent or event occurred during this period. Further inves-
tigation revealed that two major incidents occurred
then. A North Korean family attempted to seek asylum
at the Japanese Consulate-General in Shenyang, China.
In addition, an employee of the Foreign Ministry was ar-
rested. As this example illustrates, video retrieval would
appear to have the potential to become a very useful
technique.

One of the unique methods developed by the group
involved greatly compressing the image data and using
the luminosity distribution for that image. Luminosity re-
fers to the brightness of the image on the screen. It
would be impossible to tell what the compressed image
showed merely by looking at it, but compressed images
are adequate for purposes of comparison. If each frame
were to be checked at the pixel level to determine
whether or not the image matched, even a high perfor-
mance PC would take years to accomplish the task.

However, there was a problem. As the footage for dif-
ferent TV stations is taken with different cameras, even
file footage of the same scene may be quite different,
making recognition impossible. Therefore, the group
came up with yet another unique approach. They deci-
ded to compare the intervals between the flashes of
flash photos being taken at press conferences to deter-
mine whether or not the scene was the same.

Even videos taken of the same person at the same
place at the same time can be quite different. A human
being watching the scene would immediately be able to
identify that the video footage is of, for example, a
press conference with Prime Minister Abe. But this is no
easy task for a computer. However, each of the photog-
raphers at the press conference takes flash photographs
at different times. If the interval between the flashes
can be patterned, the group reasoned, the computer
should be able to distinguish whether or not the images
are from the same press conference.
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Their predictions were right on target. Incorporating
this "flash judgment" into the process halved the time
required to extract identical scenes. As this innovative
technique demonstrates, images contain a wealth of
information.

Many various research institutions around the world
are currently engaged in fierce competition in the field
of video retrieval. Professor Satoh's group is working
on an international video retrieval project entitled TREC
Video Retrieval Evaluation (TRECVID). This project is led
by the National Institute of Standards and Technology
(NIST) in the United States.

For this project, several hundred hours of news video
footage from stations broadcasting in three countries
and three languages — the United States (English),
China (Chinese) and Lebanon (Arabic) — were distribu-
ted to participants, who conducted video searches
based on given topics (cars, natural disasters, etc.). The
most successful search method in this project has the
potential to be the world standard.

Video information does not come only from events
filmed intentionally by human beings. Security cameras
on many street corners operate 24 hours a day, 365
days a year. While the pervasiveness of video informa-
tion poses the threat that our society will become a
surveillance society, this wealth of video footage also
represents a valuable source of data. Video retrieval
technologies must be used carefully, and technologies
that will ensure such judicious use must be developed.

Defectors at Japanese consulate-general

in Shenyang, China taken away
Diet member Muneo
Suzuki arrested

Japan - North Korea summit
(North Korean abduction issue)

North Korean nuclear
inspection issue / Iraq War

2003/02/05
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Making Cultural Heritage Objects Useful through

Subjective Annotations

"I'd like to really make information explode." The per-

son suddenly making this radical statement is Associate

Professor Kenro Aihara of the National Institute of Infor-

matics (NII). The current level of "information explo-

sion" and so on is nothing,
says Associate Professor Ai-
hara. He wants to incorpor-
ate much more, including
things that are not yet avail-
able in the online world —
the stream of consciousness
inside the brain, human
sensations and other as-
pects of the real world —
on a scale unlike any we
seen up to now. He predicts
that if this were possible, it
would open up a whole
new world.

For Associate Professor Ai-
hara, the primary emphasis
in computer and system de-
sign is always on the user.
He is always looking for
new ways to design com-
puters and systems so they
will be easy for people to

use. We currently focus on the Kofun (Tumulus) Period.
(All images are owned by Tokyo National Museum)

In graduate school, he
conceived of a system that
could be used to input handwritten memos one after
another to make it possible to analyze one's train of
thought and so on after the fact. His goal was to use
the computer as a tool to support thought and creativi-
ty.

This led Associate Professor Aihara to one of his cur-
rent research projects, entitled "Establishment of a Soft-
ware Technology Infrastructure to Support Electronic
Storage and Utilization of Intellectual Assets." The goal
of this project, commissioned by the Ministry of Educa-
tion, Culture, Sports, Science and Technology, is to use
digital technology to preserve and make available tangi-
ble and intangible cultural properties.

As more and more new relics are unearthed and stud-
ies progress, the volume of information relating to cul-

tural properties has grown considerably. However, this
information has not been made readily available for
use by the general public; it remains in storage.

Meanwhile, students in elementary and junior high
school classes have few op-
portunities to come in close
contact with Japan's cultu-
ral treasures. All they have
are the tiny photos in text-
books and supplementary
readers. At most, they
might visit a nearby mu-
seum as a social studies
field trip. Looking at a pho-
to of a clay figurine or Bud-
dhist statue is nothing like
seeing one in real life. Yet
even at a museum, the ex-
hibit is usually in a glass
case and can only be seen
from far away. It is difficult
to appreciate the true
beauty of an object under
such circumstances.

If only there were a way
to make it possible to be-
come more intimately ac-
quainted with cultural
treasures in an educational
setting. It was this thought
that motivated Associate Professor Aihara and his
group to pursue the "Educational use of Cultural heri-
tage Archives and Cross(X) search" (CEAX) project. The
aim of the project is to ensure a smooth relationship
among the three entities involved: specialists in cultu-
ral properties, schools (both teachers and students)
and the intermediary charged with constructing the
data system. Currently, through the cooperation of the
Tokyo National Museum and an elementary school in
the city of Nishi-tokyo, an actual system is being built
around the theme of the Kofun (Tumulus) Period.

The noteworthy feature of this system is the effort
being made to present information in various ways so
it will be readily understandable by all members of the
general public.



Users can see an object from various points of view in detail.

When there are multiple theories regarding the origin, same manner as Wikipedia. This feature is designed
etc. of a certain cultural artifact, all of these theories are

incorporated into the exhibit. Moreover, the theories are

to encourage elementary school students to use their
imagination.

presented in multiple ways: explanations by specialists
for adult visitors as well as
explanations designed for
children. The system also in-
vites members of the general
public to provide their im-
pressions after viewing the
exhibit.

"Even though they may not
be experts, many people
would like to share their
opinions and impressions re-
garding works of art," says
Associate Professor Aihara.
"There's no need to exclude
these views."

We were shown one actual
exhibit from the collection of
the Tokyo National Museum:
a clay figure of a warrior un-
earthed at Ohta City, Gunma
Prefecture that has been des-
ignated a national treasure.
The exhibit includes 16 im-
ages showing the entire figur-
ine as well as close-up views learning support system.
of the face and so on, in ad-
dition to commentaries regarding the object. The first
commentary you see is a detailed description written by a
specialist, with such passages as "He wears keiko type ar-
mor and a shoukakutsuki helmet with a raised front and
neck and cheek guards, and he has arm guards on both
arms." However, beside this is another commentary writ-
ten by an elementary school teacher for children: "This is
a clay figurine of a fully armored warrior from the eastern
part of Japan." And there is even another description that
compares this figure to the villain in the "Star Wars" mov-
ies: "This is a clay figure of a soldier wearing a helmet,
looking a bit like Darth Vader."

While at present this is still a closed system, once issues
of security and intellectual property rights and so on have
been resolved, people will be free to add comments in the

Children explore the space of objects using the

High-definition photographs of the object have al-
ready been taken by the To-
kyo National Museum for
use as a photographic re-
cord, so the photos are of
very high quality. Fine de-
tails of the clay figurines
can be displayed so they
cover the entire computer
screen. Visitors can view the
images for as long as they
want, and they can even see
the backs of objects, which
are normally impossible to
view at a museum exhibi-
tion. Even the texture of the
objects can be ascertained.
Children may gasp in aston-
ishment at seeing unexpec-
ted crests and ornamenta-
tion in these priceless
works. When students par-
ticipating in the classroom
trial gave responses to a sur-
vey, 42% of them said that
using the system had made
them want to actually visit
the museum. For museums as well, this system is a
good way to attract interest and increase the num-
ber of visitors.

Adding images, commentaries, comments and so
on for a clay figurine in the enormous collection of
a museum is a sure-fire way of accelerating the in-
formation explosion. However, it is also certain to
create a more useful system for users.

"Information is something that has no value un-
less it is used," says Associate Professor Aihara. The
radical pronouncement at the beginning of this arti-

cle — that an even bigger "information explosion”
is needed — surely comes from his firm belief that
information should be made easier to use.

(Written by Seishi Koizumi)



Academic Portals for the
“Information Explosion”Age

National Institute of Informatics (NII), in cooperation with universities and

other entities, collects a comprehensive array of academic information created

at research institutes. By reorganizing this information in an easy-to-use form,

NII is working to develop an academic portal site to meet the diverse needs of

the “information explosion” age.

(*1) The standard for
interoperability among
institutional repository
systems

The Dublin Core Metadata
Element Set (DCMES) is the
standard for the
bibliographical information
(metadata) used for describing
digital resources. In addition,
the Open Archives Initiative
Protocol for Metadata
Harvesting (OAI-PMH) has been
prepared as a protocol for
automatically gathering and
sharing metadata from
multiple digital archives. If
these two standards are
followed, metadata can easily
be exchanged between
institutional repositories in
various locations that are
connected to the Internet.

In order for Japanese academic research to become
more competitive, the academic content needed by the
academic community must be secured, and it must be
possible to add value to this content and disseminate it
to the rest of the world. However, the number of acad-
emic papers being submitted has increased dramatically,
and the price of overseas academic journals has also
skyrocketed. Moreover, it is not only academic papers
that are needed as academic content. According to Koi-
chi Ojiro of the Cyber Science Infrastructure Develop-
ment Department at the National Institute of Informat-
ics (NII), important content also includes "experimental,
statistical and observational data that serve as the basis
for educational materials, academic papers and so on
that are prepared and publicized by researchers, as well
as software tools developed as research aids, cultural
property archives and so on." This type of content is in-
creasing at an even more explosive rate than academic
papers, but very little of it has been recorded and stored
in a form that enables it to be searched and used.

NIl Helps Construct Institutional

Repositories
For this reason, NIl has been helping to construct
"institutional repositories” — digital libraries in which

universities and the like can manage in an integrated

Collection and integration of academic content
University A NIl

Institutional
repository

manner the academic content produced through re-
search at such institutions. The institutional repositories
created in this manner can be used independently or
used in conjunction with other institutional repositories
via the Internet. For this reason, the bibliographical in-
formation (metadata) and so on must be prepared in
accordance with the same standards.(*1)

Beginning with the "Project for Experimental Imple-
mentation of Software Building Institutional Repository
(NII-IRP)" implemented in fiscal 2004, NIl has provided
assistance for the construction of institutional reposi-
tories. NIl has also provided technical information for
the software needed for construction and training of
maintenance staff. As of April 2007, consignment con-
tracts had been concluded with 57 universities, and
completed institutional repositories had already been
made available to the outside world at 41 of these uni-
versities. Although some universities in Japan have con-
structed institutional repositories without the assis-
tance of NIl, Mr. Qjiro says that "as long as the same
standards are adhered to, people will be able to cross-
search the systems without being aware of any differ-
ences."

In addition, NIl has been cooperating with academic
societies in Japan to construct a digital archive of acad-
emic papers. Moreover, in cooperation with consortia

Academic content gathered
from educational and

research institutions

Academic content

University B

Integration Academic content portal

Academic papers from

Institutional Japan and overseas countries
repositor:
o v collected and digitized
Academic content
University C e
Domestic academic
Institutional societies
repository Overseas academic
publishers

Academic content



-+ Gl ra S~y ondl Acacornin rorTanlaa Fona

Harde ol v b ol ol ma b W

ma wirkrimrte
= L S LR T

N, 5 s

e O e
= [ A W T

rﬁ o P A m I-I

[ wcen

[ B TR ey

Aol b s e

Farwk b recmss m s b

T R
E:-n.u T I H-ﬂmﬂ

-

of university libraries, NIl also collects data from over-
seas academic journals. Recently, joint subscription
agreements for e-journals have been concluded with the
German publisher Springer and Oxford University Press,
and these e-journals have been made available together
with the domestic Japanese digital academic paper ar-
chive. (As of April 2007, 6.3 million works were avail-
able.) In addition, NIl has also provided assistance for
the Cultural Heritage Online project. This project, con-
ducted by the Agency for Cultural Affairs and the Minis-
try of Internal Affairs and Communications, is designed
to make available in digital form tangible and intangible
cultural assets, including museum collections and the
like.

Devising Methods to Provide Content

The content collected in this manner takes many
forms, including text and PDF files, HTML, graphic files
and so on. For this reason, a method is needed to or-
ganize and integrate these many different formats. For
example, in many cases the same paper has been de-
rived from multiple sources, and deduplication is nee-
ded. Technologies developed by NIl researchers are help-
ing to streamline this enormous quantity of pre-
processing work.

In addition, the information must also be provided in a
form that will be easy for people to use. "Even if we
provide a mechanism for simple cross-searching at the
text level, this would not attain the ideal level desired by
researchers," says Mr. Qjiro. "The problem we need to
resolve from this point on is how, and in what form, to
extract the necessary information from content that is
heterogeneous in many ways and then turn it into
'knowledge'. The new search technologies and informa-
tion presentation techniques that have been developed
by NIl researchers will be effectively incorporated to
make academic data 'visible.""

Some of the services already being provided by NiIi
have incorporated the results of certain research pro-
jects on an ad-hoc basis. In the future, an effort will be
made to make services more advanced and more user-
friendly, primarily at the Research and Development
Center for Scientific Information Resources
(http://www.nii.ac.jp/cscenter/) set up in 2006 within
NIl. Both researchers and operational department staff
from NIl participate in activities at the Center. Plans call

Top page of GeNii, the NIl academic content
portal. In addition to the four databases shown
here, NIl also offers academic paper information
that integrates digital journals from overseas
publishers and makes cultural heritages and the
like available online.

for the achievements of NIl researchers to first be made
publicly available as test services. After needs and so on
have been studied, these achievements will be incorpo-
rated one after another into actual services.

Another issue is coordination among the existing ser-
vices that have been provided up to now. "For exam-
ple, in current services that provide the achievements
of grant-in-aid research, it is possible to search for re-
search reports and display a list of the titles of papers
that describe research achievements,” says Mr. Qjiro.
"But at present that is all that can be done. In the fu-
ture, we want to create a mechanism that will enable
someone to click on the title of the paper and down-
load the paper from the NIl digital research paper ar-
chives."

Seeking to Provide Value that is Dis-
tinct from Google

In the online world, NII services for collecting and pro-
viding academic content are subject to the same com-
petition as the services of private sector companies.
The one that engenders the most concern is the Ameri-
can firm Google. Google Scholar can search for acad-
emic papers, and Google is increasing its service op-
tions with links to the U. S. Patent Office and various
other government agencies. And the company has
been improving its search functions and user interface
with surprisingly rapidity.

And, truth be told, NIl also linked up with Google in
April 2007 with the aim of expanding its user base, to
enable Google users to access the NIl database both
from Google Scholar and via Google web searches. Ac-
cording to a recent analysis, by the end of 2007 access
from Google may exceed that from the NIl top menu.
To the academic societies and educational and research
institutions that provide data, an increase in the num-
ber of hits is undoubtedly good news regardless of the
route users have taken to get there. However, NIl can-
not be satisfied with this state of affairs. Mr. Ojiro ex-
pressed the desire to develop a service with a differ-
ence, "one that does not merely rank the wheat and
chaff of content based on a single measure but pro-
vides high-quality content in an appropriate form that
matches the advanced needs of the academic commun-
ity.

(Written by Atsushi Saito)

That's
Collaboration
NIl-Universities



10

Training Professional
Software Developers

The Top SE Project is a joint industry-academia project whose goal is to train

technology leaders in software development. The project’s third year ended this

spring with its first graduating class of 12 students completing the program

and being sent out to the front lines of software development.

(*1) Top SE Project

A 5-year project for human
resources development
program for the creation of
fundamental software, funded
by FY 2004 Special
Coordination Funds for
Promoting Science and
Technology from the Ministry
of Education, Culture, Sports,
Science and Technology
(MEXT), "SE" stands for
"software engineering." The
goal of the project is to create
training facilities for advanced
software engineers using an
integrated industry-academia
approach.

Most university graduates who majored in information
science feel that some of their coursework does not
prove to be very useful. This was one of the findings
contained in the "Report of the Field Survey on IT Edu-
cation at Universities" issued by the Ministry of Econo-
my, Trade and Industry in March 2004. The report con-
cluded that, for example, the course on Formal
Language and Automata “cannot be said to be unnec-
essary but should be studied to determine if it should be
made an elective course."

Fusing Information "Science" and
“Practice"

Professor Shinichi Honiden, project manager of the
"Education for Intellectual Product Development
through Science", also known as the Top SE Project
(*1), describes this situation as "unacceptable." Profes-
sor Honiden also teaches at the National Institute of In-
formatics. "There is no waste in university courses," he
emphasizes. "Partly due to the fact that deadlines are
tight, there's no "science" in the software development
in industry; it's a crash program. At present, there is a
lack of people who have a thorough knowledge of in-
formation science and can do high quality design
work. "

At the same time, although universities have cutting-
edge software tools and techniques, they do not skillful-
ly put these to practical use.

In other words, "there is no science in industry, and
there's no hands-on training at universities." The goal
of the Top SE Project is to fill in this gap by training
"superarchitects" who can do high-quality software de-
sign for new and very difficult development problems.

 ———————

Professor Honiden gives a press conference following the course
completion ceremony.

Training People Who Can Create
“Blueprints”

How exactly can such "superarchitects" be trained?
To answer that question, it is first necessary to deter-
mine the skills they require. Professor Honiden says
these skills can be summed up in one word: modeling.
"In the course of solving problems, "superarchitects"
must be able to determine the essentials and figure out
what tools to use and how to use them. In other
words, they must have the ability to create 'blueprints.’
This skill is important at each stage in the software de-
velopment process: planning, development, operation
and maintenance."

For this reason, the Top SE project stresses training in
software tools. Once students have a knowledge of in-
formation science, the emphasis should be on how to
use tools skillfully. This does not mean becoming profi-
cient in the use of only a single tool. In the field of in-
formation science, in which new tools are created one
after another, choosing the most appropriate tool for
solving a particular problem is also a necessary skill.

In the Top SE Project, training is conducted based on
a joint industry-academia organization. NIl and univer-
sities provide knowledge of information science and
state-of-the-art tools, while the IT industries provide
practical case studies. Instructors are dispatched not
only from academia but from industry as well. When
the project was inaugurated, there were five cooperat-
ing companies. As of April 2007, this number had
grown to 14, and during this fiscal year the number is
expected to increase still further to some 20 compa-
nies.

Personnel Training and
Development of Teaching Materials
Top SE courses are held once each week for two peri-
ods. One credit is awarded for every 12 periods. Once
trainees obtain eight credits or more, they begin work
on a course completion project (modifying the tools
that they have mastered and applying their skills to
solve problems in an actual software development en-
vironment, etc.). It takes at least a year and a half to
complete the course. Classroom lectures are held to a
minimum and the focus is on using tools to complete
practical exercises. Trainees are required to submit a re-
port each week. As the classes are made up of stu-
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Training of professionals is pursued in accordance with a well-designed program.

dents, company employ-
ees and others from
different walks of life,
they are divided up into
properly balanced groups
to tackle problems on a
small-group level.
Training in the Top SE
program is focused on
turning outstanding stu-
dents and adults into
technology leaders. In
March of this year, the first graduating class of 12 stu-
dents completed the program. Some of the course com-

Course completion certificate

pletion projects that were submitted by these students
are already in actual use.

Yet the goal of the Top SE program is not limited to
personnel training. The program also allocates some of
its resources to the development of teaching materials
for personnel training. "It is said that education de-
pends on the instructor. However, to implement educa-
tion in a well-balanced manner, we must not rely only
on the quality of the instructors; outstanding teaching
materials are also indispensable,"” says Professor Honi-
den. Eight textbooks have been completed, prepared
based on approximately 400 slides per course.

NIl at the Center of Information
Science Education

This June, applications will be accepted for the third
year of the program, which will begin in late August. In
the first year of the program, almost all of the trainees
were either students or persons recommended by co-
sponsoring companies. Starting from the second year of

the program, however, the number of spaces for gen-
eral entrance exam applicants was increased, and the
number of students registering for the course increased
as well. In this way, the training of "superarchitects" is
making steady progress.

However, full-fledged development of teaching mate-
rials has not yet begun. The textbooks prepared based
on lecture transcripts are distributed free of charge as a
series of lecture notes. Already there have been re-
quests for these materials from several companies and
universities. How to enrich the teaching of the pro-
gram at the locations where these materials are distrib-
uted is an issue that remains to be resolved. Methods
being considered include providing additional explana-
tions for the lecture notes to enable them to be used
for self-study as well, and preparing a manual on the
use of the teaching materials.

Moreover, Professor Honiden has an ambitious goal.
"I'm thinking of starting up an educational outreach
center within NII," he says. The center would develop
superior teaching materials and distribute them nation-
wide, and then gather feedback regarding those mate-
rials in order to establish teaching methods. In this
way, NIl would play a central role in information sci-
ence education in Japan. Naturally, the project would
not be limited to Japan. NIl would partner with institu-
tions such as Carnegie Mellon University in the United
States and Oxford University in Great Britain to deploy
the project worldwide.

Japan's information science industry has lagged be-
hind that in Europe and the United States. The success
of the Top SE project could help Japan attain an equal
footing with the other world leaders in this field.

(Written by Tomoaki Yoshito)

That's
Collaboration
Nll-Industries
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Yoh’ichi Tohkura

Deputy Director - General of the National Institute of Informatics

A certain product abruptly vanishes from
supermarket shelves, a strange case that one
occasionally hears about. The most recent such
case—the disappearance of natto (fermented
soybeans)— received wide media coverage because it
was the result of fabricated data. The fuss was caused
when viewers over-reacted to a report about the
dieting effects of natto, which had been broadcast the
day before on a TV program called “Hakkutsu!
Aruaru Daijiten II.” Apparently some supermarkets

witnessed a doubling of natto sales.

The Meaning of “Information” that
Changes with the Recipient

Though it is well-known that
natto is a healthy food, there is no
clear scientific proof that it aids
dieting; as we have seen, the
fabricated claims were discovered,
and the TV station had no choice
but to axe the program. The
interesting point about this story is
the reaction of the viewers, the way
that they completely swallowed this
“information,” provided by just one
TV show. This phenomenon
contains a number of aspects.

One is the question of people’s
ability to judge the veracity of information.
Obviously these judgments involve knowledge,
common sense and the ability to use these to analyze
information. In this bizarre case of the natto, the
attitude of the consumers who acted without any
analysis or appraisal of the information they were
given is noticeable. It also forces us to look at the
scientific literacy of the Japanese people, which is
regarded as being amongst the worst in the world.

Another aspect is the link with the trend for food
faddism, in which people start to believe in and
overestimate the health properties of a certain type of
food. Though food faddism may be a special case, in

The Day that the Natto Vanished

general the way that information is accepted depends
on the mentality of the recipient. In other words, the
meaning of the same piece of information changes
according to how seriously it is taken by the recipient.
The meaning of information changes as a result of
how it is amplified or dampened according to the

recipient's mentality.

Requisite Ability to Analyze and Recognize
Information

As we enter the information explosion society, the
huge wave of information produced each day
threatens to engulf us. We are already in a situation in
which it is impossible to escape completely from this
information. What we first of all
need is an ability to discern the
quality of the endlessly diverse
information that this explosion had
thrown up, an ability to
differentiate between unproven
information and information that is
based on facts and is trustworthy.
The ability to analyze information is
what makes this feasible.

As the relationship between
information and human beings
becomes closer and more intricate,
an ability to accept and recognize
the results of our analyses in an appropriate mental
state — without either over-evaluating it or under-
evaluating it — is as important as our ability to
analyze information. The ability to analyze
information works when it is combined with a well-
balanced ability to recognize it.

Surely the motivating force in managing to survive
our age of ever-increasing information is an ability to
analyze and recognize information, polished by a
positive recognition of this patchwork data explosion
— some of which is fabricated like the natto diet story
— and our encounters with information in all its

varied forms.

Weaving Information into Knowledge
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