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Prototyping and Evaluation of
Software Process Support Environment

Chuzo Akiguchi®

Abstract

In this paper, we describe a software process support environment which provide a framework and
tools for logging software process data, including work time, product size and defect information. We
begin by studying two software process models, prescriptive process model and agile process model,
followed by setting our sights to functions adaptable to both process models. Based on the study, a
prototype system was developed based on our educational software development environment ASH in
order to bring out what should be automated by scripting and/or effectively supported by dialogical
tools. Two typical case examples are described to evaluate our approach.

Keywords: Software Process, PSP, Agile Software Development, Software Development Environment,
Educational Software Development, Process Programming
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Design for the Balloon Gondola

Tetsuo Fukuda®

Abstract
This balloon gondola was designed to allow emergency evacuation that is mooring at the roof of a high-
rise building. Usually applications was intended to be used as a restaurant and observation room. An
emergency such as fire, and floating away from the roof of a high-rise building. This balloon gondola can
be navigated correspond to the wind and weather conditions. The important thing is that people will be
able to evacuate from the high-rise building to the safe place.

Keywords: balloon gondola, mooring, high-rise building, emergency evacuation,
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Design and Implementation of CPD Program for Designers

Yoshie Kunisawa*

Abstract
After 1990's, the problem that industrial design must solve has suddenly changed. We must bring up the
designer who can solve a new problem. In addition, we must develop a systematic conversion program
for designers playing an active part in industry. And we must implement it. Therefore we decided
to implement it with the development of the CPD program for designers in collaboration with the
designer's training program that Tokyo government carried out. This action started in 2006. And these

are continuing this year.

This report summarized development contents, process and situation about designer's CPD program.

Keywords: design education, CPD (Continuing Professional Development),
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Study of Service Design in LEXUS Vehicle Development

sk

Noboru Koyama®*, Mikio Yamashita®™ and Keiichiro Kawarabayashi

Abstract
This study looks at the business model that Toyota developed and employed for the LEXUS line in
Japan, looking primarily into the role that industrial design played in the entire process ranging from
the planning of services to provide to their implementation.
The Apple iPod and iPhone created a whole new market by leveraging a wealth of new services added
to the combination of off-the-shelf hardware and software elements; they are not necessarily seen as
technologically groundbreaking products that formed a new market. In this service-centric networked
society, a new business model must win the hearts and minds of consumers to do well. Apple has taken
a novel approach to product planning from the very beginning.
Likewise, Toyota owes part of its success with the LEXUS to the decision to offer a series of systematic
services to the luxury auto market where brand-building efforts had long been the name of the game.
Instead of going after cutting-edge technologies, Toyota has chosen to lay greater emphasis on making
customer-focused services available to LEXUS buyers by refining matured technologies. This approach
has proven successful in offering customers a higher level of experiential values that go beyond
conventional hospitality.
Automakers as well as consumer electronics companies today design and develop products that offer
a high level of integration of hardware and software. In this study, we identify success factors behind
the LEXUS' implementation of services that met customers’ unconscious and unvoiced needs, seemingly
little dependent on customer- and market-focused approaches and field-initiated improvement programs.
We also present in this study a framework that allowed the designing of services, primarily from the
perspective of the role that industrial design played in the process.

Keywords: Service Design, Values, Design Management and Strategy, Design Project Cases.

edge technologies, Toyota has chosen to lay greater
1. Study Background . . . .
emphasis on making customer-focused services available

The Apple iPod and iPhone created a whole new
market by leveraging a wealth of new services
added to a combination of off-the-shelf hardware and
software elements; they are not necessarily seen as
technologically groundbreaking products that have
formed a new market. Their success has illustrated the
point that, in this service-centric networked society, a
new business model must win the hearts and minds of
consumers to do well. Apple has taken a novel approach
to product planning from the very beginning, and that
holds the key to its success in capturing new customers.

The same thing can be said about the business
model that Toyota developed and employed for the
LEXUS line in Japan; Toyota owes part of its success
to the decision to offer a series of systematic services
to the luxury auto market at home, where upscale
foreign carmakers have tended to focus their efforts

on building their brands. Instead of going after cutting-

to Japanese LEXUS buyers by refining matured
technologies that it first developed for LEXUS models
sold in the United States to fit Japanese needs. This
approach has proven successful in offering customers
a higher level of experiential values that go beyond
conventional hospitality. We have decided to look into
how services and service design played their roles in
the launch of the LEXUS in Japan.

2. Reason for Choosing this Subject of Study

Automakers as well as consumer electronics
companies in Japan today design and develop products
that offer a high level of integration of hardware
and software. We expect that a study of the launch
of the LEXUS brand in Japan will give us a good
opportunity to identify success factors behind the

LEXUS' implementation of services that met customers’
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unconscious and unvoiced needs, seemingly little
dependent on customer- and market-focused approaches
and field-initiated improvement programs. We also
would like to gain a fresh new insight by drawing
a framework that allowed the designing of those
services—primarily from the perspective of the role

that industrial design played in the process. [1][2]

3. Purpose of the Study

As shown in Figure 1, we intend to develop a
strategic approach to facilitating integrated design
development for hardware, software and service
elements: first by identifying the role that industrial
design played in providing hardware, software and
service solutions for the LEXUS before it was launched
in Japan; second by identifying the new value that the
LEXUS design created and added to the equation; and
third by looking into design management approaches

that Toyota took in the process. [1]

In order to gain a fresh insight, we have delved
into not only the areas with immediate relevance to
automobiles—areas of primary focus in conventional
R&D phases for cars—but also areas with indirect
relevance to automobiles that have played the most
important role in the launch of the LEXUS. [3]

4. Organization Established for Launching the LEXUS
Brand

The LEXUS Development Center, responsible for
launching the LEXUS brand in Japan, had the structure
as shown in Figure 2. Unlike Toyota Development
Centers, which are responsible for mainline Toyota
cars, the LEXUS Development Center had a Planning
Division, and was designed to work in a cross-divisional
and concurrent fashion. The LEXUS Planning Division
was headed by a former chief industrial designer and
was staffed by industrial designers, service planners

and product planners. The Center—open and flexible—
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Figure 1 Areas in which industrial design became involved in LEXUS Vehicle Development



was structured to cover research and development,
engineering, sales and manufacturing functions with
industrial designing at its core.

The LEXUS Planning Division was one of Toyota’'s
BR units”, a special-purpose cross-divisional project team.
This organizational structure shows how committed the
then-Engineering Division was to the LEXUS project.

"BR unit: Business Reform unit, originally known as

Business Revolution unit when launched in 1993. It
is a group- or office-level unit tasked with solving

specific problems within a specified period of time.

R&D

Manufacturing, Engineering

LEXUS
Planning
Division

Industrial
Design

Figure 2 Positioning of LEXUS Planning Division

5. The Role that Industrial Design Played in Hardware,
Software and Service Elements during the
Development Process

5. 1 Vehicle Planning

When Toyota introduced its first LEXUS cars in the
United States, engineers focused their primary efforts on
building high-performance cars to establish the LEXUS
as a high-performance premium car brand, a departure
from the Toyota brand that was seen by many at the
time as synonymous with the Corolla and pickup trucks.
Engineers developed and built LEXUS cars based on
the “Yet Philosophy,” whereby contradictory objectives
were reconciled—for instance, high speed yet fuel
efficient, quiet yet light, and smooth handling at high
speeds yet superb ride comfort. Industrial designers also
implemented this philosophy in the design of LEXUS
models, making seemingly paradoxical elements of
simplicity and complexity complement each other, which
became the basis of the distinctive LEXUS styling. [3]

5. 2 Designing Vehicle Exterior
What contributed to the success of the exterior design
of LEXUS cars (See Figure 3) is that it had a distinctive
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identity of its own—differentiated from mainline Toyota

cars.

Figure 3 Exterior Design of LEXUS

Figure 4 One of LEXUS Design Cues[4]

The company placed particular importance on the
design quality of LEXUS cars, ensuring that they were
well built from top to bottom. Design cues were chosen
to clearly differentiate a LEXUS from a Mercedes and
a BMW:; a typical example of signature LEXUS design
characteristics is the slant-eyed headlights, which are
different from the horizontally aligned headlights and
grilles found on those competitive vehicles, as shown in
Figure 4. [3]

5. 3 Designing Vehicle Interior

The L-finesse® design philosophy was first
incorporated into the designing of LEXUS cars sold in
the United States and then evolved in Japan to offer an
even higher level of hospitality—an abundance of design
and styling elements never seen before on conventional
cars were selected to offer impeccable comfort and
services to LEXUS customers. For instance, the
instrument panel—designed with careful attention to
safety, usability and user interface—has a set of meters
that when powered illuminate their needles, numbers
and letters on the face in exquisitely timed sequence.

Another example is the quality tactile feel of every one
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of the nearly 200 switches in the flagship LS sedan.
Furthermore, even the sound that the finely dampened
glove compartment door, console lid and other lids
make when they are opened and closed is meticulously

controlled and pleasing to the ear. (See the Figure 5)

Figure 5 Interior Design of LEXUS

Industrial designers worked with engineers who held
the title “LEXUS Feel Evaluation Leader” to develop
these fine design details. [3]

*L-finesse: a term coined by Toyota, meaning the
integration of incisive simplicity and intriguing
elegance and representing the esthetic philosophy
incorporated into the LEXUS design. The term
epitomizes the simple yet deep and evergreen
figurative beauty that the LEXUS pursues.

5. 4 Designing Exterior Vehicle Color

One can tell the color of a car from the light reflected
from its surface. Controlling such light reflection is the
key to giving a pleasing color to a car. LEXUS cars
come in a range of distinctive colors that LEXUS color
designers have chosen not only for their three attributes
—hue, saturation and brightness— but also for their
quantified sensuous attributes such as vividness, depth,
and clarity. (See Figure 6 & 7)
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Figure 6 Example of Eight Coat of Color
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Figure 7 Example of Six Coat of Color

5. 5 Designing In-Car Electronics Devices

A car navigation system is one of the most important
electronics devices onboard a LEXUS. Being more than
just an automated tour guide, it works as a control hub
for a host of services explained later in this document.
Industrial designers have devoted considerable time
and effort to designing user interfaces for it; they have
exercised their ingenuity in coming up with the screen
structure and layout that utilize well-designed graphic

user interface (GUI) for accessing contents.

5. 6 Designing Dealer Showrooms, In-Store Fixtures
and Other Elements

Traditionally, car dealers were solely responsible
for determining where to open showrooms and what
they should look like. When Toyota launched the
LEXUS in Japan, however, the automaker got involved
with choosing locations and designs of LEXUS dealer
showrooms, as they were critical gateways to the
plethora of services offered to LEXUS customers. For
instance, Toyota conducted numerous field surveys
around the country to identify heavy-traffic areas and
locations and recommend them to LEXUS dealers as

prime showroom locations. (See Figure 8)

Figure 8 Showroom of LEXUS



To ensure consistency, Toyota’s industrial designers
offered input and advice on design details of showrooms
and in-store fixtures to the contractors that dealers
hired to design and build their showrooms; this
approach was unheard of in the Japanese auto industry
and the result was that LEXUS showrooms —consistent
with a black-and-white design motif— opened their
doors around the country. LEXUS designers even had a
say in choosing the designs of uniforms that salespeople
wore and of the sales support tools that they used in
showrooms.

LEXUS owners are entitled to receive LEXUS
Total Care with an access to LEXUS Owners Desk—
a dedicated LEXUS call center staffed with concierges
who offer restrained yet caring support to LEXUS
owners when they need it. LEXUS Total Care is
available 24 hours a day, 7 days a week, 365 days a year,
and offers such services as setting up a car navigation
system and downloading data to it, finding parking lots,
and making reservations for hotels and restaurants on
behalf of LEXUS owners. Its highlight is safety and
security services for LEXUS cars and their drivers;
a host of sensors and cameras monitor the vehicles
from remote locations and, when an airbag is deployed,
sensors detect it and automatically notify HELPNET
Center, which dispatches an ambulance to the scene of

the emergency. [3]

(See Figure 9)

Figure 9 Concierge Service of LEXUS Owners Desk

5. 7 Designing Booths for Auto Shows and Events

As part of brand-building efforts for the LEXUS, a
team of LEXUS designers worked hard to maintain
consistency in look and feel for all LEXUS booths at
auto shows and PR events. They used white as a theme
color for booth design, and communicated a unified
visual branding message at all auto shows in which
LEXUS participated around the world.

6. LEXUS Meisters who Realize Design Quality of
LEXUS Brand

Today's automobile factories are highly automated

with state-of-the-art robots and machines. Yet, many

Study of Service Design in LEXUS Vehicle Development 33

manufacturing processes are performed the old-
fashioned way—manually. In the production lines for
LEXUS cars are found a group of extremely skilled
engineers known internally as “LEXUS Meisters,” who
ensure that LEXUS cars are built with the highest
design quality. At Toyota's Tahara Plant, the main
manufacturing facility for the LEXUS line, LEXUS
Meisters keep watchful eyes to maintain the quality of
LEXUS cars at the highest level in a mass-production
environment. 2,100 Toyota employees are working on
the LEXUS production lines and every one of them is
a certified LEXUS line engineer. These 2,100 LEXUS
line engineers comprise 1,000 Class 3 line engineers, 600
Class 2 line engineers, 400 Class 1 line engineers, and 40
Junior Meisters with 10 LEXUS Meisters being at the
top of the hierarchy. One LEXUS Meister is selected in
each of the 10 fields of manufacturing—pressing, body,
painting, plastic molding, plastic painting, assembly,
quality inspection, engine casting, engine processing, and
engine assembly.

LEXUS production lines follow more demanding
quality standards than those for mainline Toyota cars.
In particular, the paint line has an additional coating line
capable of applying an unheard-of five or six successive
coats on a Lexus car, leaving behind not a trace of
an uneven paint surface; this meticulous attention to
detail—a byproduct of the Industrial Design Division,
the Material Engineering Division and the Production
Engineering Division working closely together—ensures
that one of the most visible design qualities of a Lexus

remains exceptionally high.

7. Industrial Design’s Contribution to the Success of
LEXUS

The jury is still out on whether the introduction of
the LEXUS brand in Japan was a success as compared
to its earlier foray into the United States in 1989, but
everybody seems to agree that the service design that
the LEXUS tailored for the Japanese market was a
success. This success can be attributed to the Industrial
Design Division's active involvement in the entire
process of launching the brand; neither Toyota nor any
other Japanese automakers had ever taken such a novel
approach to launching a car brand. The launch of the
Lexus in Japan is certainly a model worth keeping our

curious eyes on.
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8. Conclusion

Automakers as well as consumer electronics
companies in Japan today design and develop products
that offer a high level of integration of hardware and
software. The success that the LEXUS achieved
in Japan in offering services that meet customers’
unconscious and unvoiced needs, seemingly little
dependent on customer- and market-focused approaches
and field-initiated improvement programs, was a good
model to investigate. We believe this study is meaningful
in identifying what made it a success primarily from
the perspective of the role that industrial design played,
and can be applied to other product categories as a
reference model.

We will continue to work on the LEXUS model and

hope to develop a new business model to share.
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Significance of Making 3D Data with Prototype
and Development Process

Tkuo Okuno*, Hiroshi Hashimoto® and Naoki Amano™

This paper discusses the significance of making 3D data with prototype and development process.
There is a method of using the prototype as one of the methods to improve the designs about user's
facility and shaping function at the early stage in the process of the prototype design. However, neither
the specific effectiveness concerning the item nor the evaluation concerning the rapid manufacturing
in the simple expedient are discussed well. Thus, this paper considers the significance of the prototype
pushing as the example, and proposes the law of converting to 3D that becomes a assist of the making
to the rapid. From the consideration, we show the effectiveness through the illustrative example.

Keywords: rapid manufacturing, product design, digitalization of prototype, stereo method
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Study of Creational Function of Products

Satoshi Yoshida® and Noboru Koyama*

Abstract
It is not so difficult to find discussions about design process of artifacts, and many practical production of
manufactured goods followed these discussions. But the sisuation of social mechanism and technological
development influences the ideal products in the moment, so we need to discuss the best way to create

products in every moment.

In this paper, fundamental mechanism of design process of artifacts including products is discusses, and

function design is focused especially.

Keywords: Functional Design, Design Process, Artifact, Product Design, Creational Function
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Discrete-Continuous Hybrid Modeling and Multi-A gent Simulation
of Services Using Scene Transition Nets

Seiichi Kawata®, Takeshi Tateyama™ and Yoshiki Shimomura™

Abstract

Recently, a new academic field, "service engineering" has been very actively investigated. However,
there are few effective software tools to simulate and evaluate services designed based on the concept
of service engineering. In the past, the authors proposed a service flow simulation method using scene
transition nets(STN) which is a graphic modeling and simulation method for discrete-continuous hybrid
system. Specially, in this paper, the authors regard services as complicated multi-agent and discrete-
continuous hybrid systems just like production systems or transportation systems and propose a
multi-agent service flow simulation method using STN GUI simulator. In addition, we propose an
implementation technique of S-AV (Satisfaction-Attribute Value) functions in order to calculate realistic
customer satisfaction values using STN. The experimental results of simulation of an online DVD rental
service showed the availability of our method.

Keywords: Service Engineering, Discrete/Continuous Hybrid Systems, Scene Transition Nets(STN),
Service Flow Simulation, Multi-agent Systems, Customer Satisfaction
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A Proposal of Conformity Assessment Framework for Biometric
International Standardization in Japan

Yoichi Seto* and Yosuke Itagaki*

Abstract

As the biometric technology is close to a practical use, there is a move to introduce the biometric
authentication techniques to the social infrastructure systems, such as e-passport and banking system.
Considering domestic biometric vender advances into foreign markets, macthing their biometric
techniques to the international standard is required. Therefore, the organization of the domestic
conformity assessment framework is necessary. The definition of conformity assessment is that
any activity to determine, directly or indirectly, that a process, product, or service meets relevant
standards and fulfills relevant requirements. In this paper, we propose the strategic scenario that builds
the conformity assessment framework in Japan, from the standpoint of enhancement of industrial
competitiveness in the world.

Keywords: Biometrics, Conformity Assessment, International Standard, Aplication Program Interface,
Accuracy

DIF, 2 B CHEBREEEBEIC L VBE SN2
A0 ES 3 BTN BT 2 @A HEEEMi~ DI
INAF AN w7 SRS, EUR B AR R L SRl DA DOWTIRAND . 4 T THARIZBIT 2 @A
M7 SHAREBISGEA SN Bl B/ SAE— b PRI LIRS 3 5.
RLYPUT ATM IS B 2 AR NHERRS, B EIRFEAR AT 2
FIH SN TW5.
INAF AN v 7 L, ESEE B CRA SN

1. FU®IC

2. EAMFHEOBIE

EHNE L AHEER M CEREEH M OB LEETH D, 2.1 4

EBEELOERE 2T -~ > T 5, # A PERF M (Conformity Assessment) (&, # & 1
] 5% 15 & AL % 4 ISO  (International Organization for A & B 4 1SO/CASCO (Committee on Conformity

Standardization) < EIFEHE SR #EXH IEC (International Assessment) (2 & 1) 2004 FI2ED 57z 1ISO/TEC17000

Electrotechnical Commission) 7% &7235647 3 5 [EI B AR e # ¥ Conformity assessment - Vocabulary and general

X, BFEEENC B W CHEEMEZH L, EEEE |2 a5 principles G A MERFAN — FRE M OV — % EHID 12 Luig,
HZ &, OF D EEEFHMAEFOME R EREIZE - T (850, Fov A, YAFA, EREF/IZEEICET S

BELRT—<XELo>TWA. BETRBEIEANG - SN TWDE T EDFER] LEfRsn
INA ANy 7 FEAICE L C DR LB & E AT % [1].

BRI SN, 4%, BEBSEHEICHERS 2 2 L25 BAMEEEMNE, EEFACHETLE, RIIWRT X

WEHE Y AT L OB L OB AR Y 57— ORI ERIC I STEEOFM 7 L — 27— hd 5 (2],

Eo TR A, O % —#H @ 4 % FFEM (first-party conformity
AT, NAF A M)y ZHMCET 2 HARICE assessment)

VB A VERE MR OB I L <, BAROEEI R RS AN, TSI o TERENS

DEE» MR 72 > F ) F 2 RET D, BMAEWEMTH Y, REFEGESICLY, JuEsh
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A, HARIZBWTIE, ISO14000 ) — A7 EDRE
I MERERTHLOOFEE LT, —HOMB%ESLH
BHEPFIHL TV,
@ 55 % ¥ A Y EF N (second-party conformity
assessment)

RO WTHEHEROREZFEO N, F 72138
KXo THEBS N EAEMTHMTHY, H5H5EHTH
J1% S OMAFIZ LD IEENRE L. FIZE, KEO
NASA #& = H RO w3 0 BESHAL 2 &A% Y4
45,

LI H AR Of %2R T
*z1 HEEMFHEOLE
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. - - -
v
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L HIgE H LT FEY
KR
SapppldAn

g mEpIAT Mg
LI

X1 BIFEESMHE

@ % = &% ¥ & M 5F i (third-party conformity
assessment)

WREFRMAT LN, T3S L FORIZO
WCHERBEMORMEL O ALAL, 2 F ) A0 58
LA, BB & o THEE SN A B EEFHETH 5.
#25E (accreditation) % 32 V) 7285 =# FBREHEES (Third-
Party Certification Body) |2 & - T#23F (certification)
PIThbits.

B 2 0F (B) H AR A 7% 52 52 1 % (The Japan
Accrediation Board for Conformity Assessment) 7* &
SHEEARE & L CRRE SN () HAIEHRALEL B 5

% 4% (Japan Information Processing Development
Corporation) 7% ISO/IEC 27001 M FREE % 47 9 A1 A
HHHLT 5.

2 I EH M A OB % R T

e
L rall il ek
[ R
s
(BT R ol
iLnnksmmhih. — .-—-?-.-c'E_L-
PN ., WA
fhgepler?

LPuciherr!

2 B=FEBEEMFHE

2. 2 HEEMFHMEFIEEROE R
EEZ S ICBWT, 1980 4125817 L7z TBIBiB LY
BEHET 5kl GATT A Y v ¥—FKa— K| T
ZEIME S BT 2 BA M OMHE R & O IER R
AR B BT R RO TW/eds, GATT id—MhnE <
& EREEA O X O B I T 3 e 7o 0 FER & K
W7z,
1995 4E12 GATT # B S L TR SNz
S8 WTO (World Trade Organization) |2 & 2155
IEEIFRSATH B 720 ISR ENTR Lo ki i)
PHELDLZ Lo,
WTO &, H5 OEMpyEEICZE T 212 WT0/
TBT %% (Agreement on Technical Barriers to Trade)
2BV, "EGOFEMMEE L L CHE R # 6 ka4
ZBF, A =T TRFEN, AR, EHESRIES NS
FHrROTWED.
BARRIZ X
- ZEO R ILEF S B WIZHTEOG DS, EROE G -
W% BB EN HAF L 72012, HEICED
Hob L THEOHEBRT - ADREEZHTEL,
Z DT R FH O TV LHEE TH 2 iEHIEE, F
TR IE D RIS X S, B & i EELC
oW E L AR O TRECT — E 2120
LTEDLNDBIETH LMTEHKICOVT, EFE
WEPEECH 20, 213 #EMhCTH DG, €0
a2 L

ARl TR X 12 oW, EIRSEEEREC X 5
THEINFET L2188, b L CIEIBKICES N
THlET S L
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COWHEIC L > TWTOMEENZIE, IS0 7% & Dk
HIME R Zua A b L 7l A M RTA S O F 5 A5
BRI Z Ffo T84T 5 (3] 72721, EIROZD 4 i
LT L, BERTLIE, EOREREICEDDL
&7 81X WTO /TBT B2 BT EIFEL— )L o
LW eIl o T 5,

2. 3 EFEHEEAR

WA VR TRt DM H AR MR (Mutual Recognition)
&, MHEAGROZINEERAS, Mo ZmikR o w4457
iz, HOFEML-bDEF%ETH L E LTHIEIS
AKBTHIELTH 5.

MHAGE, ZOSMEREIZE Y, DT o 3EHEIS
HTE25.

OB EAHF AR
HFEN BT b L7z B E O siilEH o Hlr 354

NOBAEEFHIHOM RS, BEIZBWTThbIzb o

CAEETH D E B O A, FOREE %

FANSG Z L.

SUSERS B A KGR

BUfF A EAGRO L 9 \SAHE. OB G OR RO
ZIUIFANZHIET LD DO TlE7% , FRERBHAEOE
TEAT 2 DA RS % B B M LRl 5 2 &

BT 5. BUFSHEEVEHRS R EZITANL O
TII RV TIRARIZ R 2 5.

()3 & 1k BTt B T AH B KR

FEORER, FRREOSMT I RS & SRR R

PHEIHERR LAV, 2o G HERHliss R < F A

BHIERBRT B, 7272 LARw B A HKRE & kR

ICEHF S DFERE 2T AND DT,

ECHF A B AR GE O B Pt %, M A G 5 MRA
(Mutual Recognition Agreement) & 5. #HH A&
SENHRAG SNA T LI XY, HEdci AN C@ A
VT D WEND 572 b DY, LEEF i ENTHE
MCED LR DI s, MATEEHMEICHE ) Tz &
OEFL, I A FOHESRA TN, HHoMmbico
BhEEIN TS, WTO/TBT BEDH 63 &I2B\»
Ty, WTO M EIIMHEAROEED 20 DLW # 1T
) T ENBEFHEI N TS (3l —T7, FEBUFH L X)L T
D& FPMEICT A, THEAGGL | v

% [E] [ A& G2 P @ MLA (MultiLateral recognition
Arrangement) X, #HEOKMEIZ X 2 IEHFH L
NV O H AR P TH 5. IAF (International
Accreditation Forum) % PAC (Pacific Accreditation
Cooperation) ZBWTfEH &5 [3].

MHEAZEOBMABIE LT, HARTIE, EXBHERK

#r, WAL, fbeih, EIERO45FFIZBWTH - R
INIEFMRA R R 2, FEAIEN, BfEum AR,
IR 2 PEFICBWTH - ¥ v R — VM H AR E,
H AR EAGER EDSE XN TV 5 [4].

B AH B AR OB & L CRBEL S OTIE, %
BT % HBPT, BOERE R A B o FROE & 4T o
TR ERBEA LR IEE cH 5, EER
% AT 78 %€ T ) ¥ A ILAC (International Laboratory
Accreditation Cooperation) 2B A ENDH 5 [5].

FRISIRARZZEETEA F — A2, NAF R M) S
ZBIR D WG 2 M 5 DD 5

3. EEMFHMEICR T 2 BEDIEE

3. 1 EEMFHMERRFEREOHRE

AT R ENL, NA 4 X MY 7 AT LB, T
YR 2G5 T> TV A EE, ¥y AR—, KE,
EUTH5. FEOREHERMEZR212FLD 5.

(1) s

B E T UL, H NG @ 48 38 MIC (The Ministry of
Information and Communication) <, Z @ B#IFZ7EFT O,
KISA (Korea Information Security Agency) 23 &
NDRMHEBI S TE L, /NA 4 X M) 7 ZAOFER AR
BAHIZIY AA TS,

2005 4F 4 HIZEHaEFE A MIC oftie L7, BE1
oNAF X 7 AREBERRIL O 728 O FFHE Plan for
Establishment on Overall Infrastructure for Biometrics
WZHD T, 2006 456 HI2854 F A MY v 7 it
DA MEFHIFEE Th 5, BEIESANAF X M) v 7T
A Mt % — KNBTC (Korea National Biometric Test
Center) % &% L7z [6). 2007 4F 9 HHEE S C, #iko&E
EARTNIAEZ T 6 4, PR A B, MikoEE
IR MREEOHBRE L EO TETEMIHE L T
5.

KNBTC OFEIA T — 713D T O ) TH 5.

- JRACEHEE, WM ENEE, TV T AL T F—< A
WET A b D720 DORELRR BioAPI20 ~0# &4 5F
fili7 A b bR, AHEEMEET X NSz 0%
&7 A NH7E b2V oR%E

- SC37-KOREA % 1 U 7 [EIFS e (2 B 3~ A {5 E)

- BN OB 3 & O AGE)

“KISA L#EL TOT I TNAF AN v 7 ay
vV — 7 & ABC (Asia Biometric Consortium) =
-0y ET7 YN+ X M) AT +—F L EBF
(European Biometric Forum), #E/SA 4+ A MY
77 —% 277 V— 7 BWG (Biometric Working
Group) 7 & & OERZHENOEHL
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e Bl TR TR Tl [ ST T DL Rt b

CINB OIS EE L C OB EEEROFHELB &

O, BRSO b~ o Hik

K-NBTC %% 2007 4 11 HEF R CIL L T B —E A
LT 41 TH 5.
CEEEINONSA F X )y 7 BN — DL

T5T7T AN, REEY—E A

CNAF AN AGETCOBFFETOY 27 bD

FeAr 4%
CENAIAERIIC BT B84 F A N 7 ADOWSEIKT

5B AR 7 3%

< ENAROD N A F A N 7 AT SRR & o
X 3 (2 K-NBTC THrb LT\ B HAKRY 70 0 A 51
REEOwNERT.

L= 1 LBk

T 2

3 K-NBTC (C& 3 EEMEFFMABRDO RN

K-NBTC ®FHFFFEREIZ DOV TIE, BioAPI &M ER
T, {BIZDOWTAXNY ¥ — 6 DO KR
2OV, HFEE{EIZOWT 2 o085 Bz onT

1 OOBBORBFEEITo T 5D, ZOM, EF/SAK—
MZOWT, BB E RIS 2B T> T\ 5.
F R T A BN & L CHDR L EHIRICRE S 5
FEEERHE, 35 & OMAEfai o i b 3lER & 4l L T\ 5 (71
@ v AR=

TUAR=NWIZBWTIT OB HEEZHLT 20
X, 1EHGEER T4 T O ITSC (The Information
Technology Standards Committee) T&H Y ,/NA F % k
1) 7 A2 L Tl Biometrics Technical Committee %5tH
BT 5, AR OSEIZE L TlE, Wi
FATLTWD 00, #EMEFGGE) % 21247 5 #E
W EZHER S LW vy, F 72, Institute for Infocomm
Research (I2R) 7 & RHIWFFEHEEIIC & 2 1HE) IG5
TH5.

2007 49 HiZ > v AR — )V Chfe & 7z ABC2007 12
BT, ABC & I2R, Temasek Polytechnic ® 3 #%EAH
F4#, ITSC Biometrics Technical Committee, K-NBTC
A L V)BT, SR OB AR R TR L 72,
SHERNZEZ, I2R & Temasek Polytechnic 233E RIS L
TR BUS T — &, fRRmg T — %, EEgE T — %,
7 — ¥ Kk, BioAPL @ 5 OB A HEEHHY 7 b~
7 (BioAPI #ABRICBI L TI3 KNBTC Bi%D Y 7 b7 =
7w fEH) %M L, Temasek Polytechnic M54 35
BB ATH) LW EHITH - 72 (8l
(3EU

EU 2B Tid, TE#HITHEBI T& % EC (European
Commission) 7 L —AT =27 70755 0)
7, FiAlsFE RN o F ¢, EBF  BWG, FA v ®
Fraunhofer Gesellsceft, KF/NA 4 X M) v 78R
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F—Eh ol R EOTCOEBEOTa Y s ML D
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HAE EU BN 2 S 4 2 720 O R E BB 2
TLATHDY 7 VEHRT AT 4 0 SIS (Schengen
Information System) < ¥ ¥ > 2 7 4 VIS (Visa
Information System) 7 EOffFEEMED TS [9]. Fh
IZIAT LT 20054 1 H22 5 2 EMIEE) % 1T - 72 MTIT
(Minutiae Template Interoperability Testing) Tl&, &
WA ORI HAE A (Interoperability) # Wik 3 5
#7175 72 101,

BioTesting Europe (%, EU 8P @ E % CAHHH &M
TREZR /S AR = MR EH, ID 7 — N EORBUER N

BY AT ADWEED =DM INAF A M) v 738
EEICRE S A HU, o A7 8B X OFREEHIE O i
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- Y — VRIS

C IV R =R — MM

T/, FRAMZZHEEL LTUT2HIF 05,
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ERAEOSE

S JERL WD 20N =B OB R Y —
VD

= hF=T v T Ay bT—=T DK

- PLRRIH B4 72 7 A BRI 58 O et

2000 4E12, A Z ) T7OROT—= % KFE/NA F X b
Vo 7Y AT AWRGEFTDS, BRSO TORME &
HIRHGEAEE 2 57 A » FVC (Fingerprint Verification
Competition) %, KE I v H VML KF/8y — 020k
EGLELRTZERT, v BN RFENA X ) v 2
TA MYy — LIEFEITRfE L7z, 24U E T2 2000 4,
2002 4, 2004 4F-3B £ U° 2006 4F & 4 [EBAfE L T 5 [12].

EU 2B A IGE) O HARIZKEN I L T %,
ZOo, TuY s NEEOFMR IR L v,

(4) KE

KENZ BT 5 L mg 1, ] 37 A 6 A0 W 78 A
NIST (National Institute of Standards and Technology)
& E R AT 22 B 4 NSTC (National Science and
Technology Counicl) DIGEIZERH S5,

(1) E AR T 22T NIST
KENE, FMELETulblEOR—LF Y FEFa

)7 4 LD OHm T, NAF A MY Z ADFEE
L2 D 5 iEBH, KEFEE A DOC (Department of
Commerce) 4ET O E N BEAEFATHIFEAT NIST ~—41b
Sh7z[12].

20054, NISTOa»yEa—%tF 25 1 #F9 CSD
(Computer Security Division) #*BTE (Biometric Test
Environment ) &9 ZFRD, BioAPIL1 #fhov A3
By — VRIS L7z, F-ERRE TR L et
AR Y — v & OBEHRAERE S 1T T 5. NIST/ITL
D Web WA b EIZREREY 7 vy o7 &b ICFTESN
#H AT aT VPRSI TV,

2008 4E121% BioAPI & [ARIZNIST @3 v Ea—% &
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Y — VSR Stz Zuid ANSI INCITS398-2008
TEOSNZZCBEFF /S b > 74 —< v b AF—%
BEANOME % RRT 5D TH 5. BioAPIL & [AERIC
BB 7 by 2T, EEBE, - aTUBA
S Tw5 [13].

F72NIST FED b & TEFRED 720 O FH il
BRI~ ¥ — a5 A b FRVT (Face Recognition
Vendor Test) X I % &F fii & v L >~ ¥ ICE (Iris
Challenge Evaluation) % &OX> ¥ —a 52 DR
R, WA T A DY) v 7 BIEERTRA L 7B AR S A7
LADT=DDOEUERLHAIDO RS 7 &2 1T > T 5 [14],

(i) ER B4 2 B <5 NSTC

FEIR BRI RS NSTC 1%, 1993 4E 11 AIZRE &
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R s 5 (151
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=~

NSTC iZ 2002 B NA F X MY 7 AL DY A Y
A v MBI A/NEH4 (Subcommittee on Biometrics
and Identity Management) %X L, /XA 4 X b1 2
A DOFFEHE & BT BT AR 2 O TV 5.

NAF AP 7 2B LTI, ZHhETITom
#£ 2 The National Biometrics Challenge ® 38§ 17, #%
M 234 F X 8 7 EREO BRI K T o & =]
LB T L — AT — VRO DD R ¥ —
Policy for Enabling the Development, Adoption and Use
of Biometric Standards @ F§47, K B BT I 3% 5 fR AR
Registry of USG Recommended Biometric Standards @
FE4T 7% E DB IR D B
(b) fdE & WA RO 7 — % >~ 7 7 v — 7 SCAWG

INEEEE, B LA VERHE & HPTICME T 5 720
DI —F 77 )V—"7SCA (Standards and Conformity
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Assessment) WG % 2005 4E(25% i LT\ 5 [21].
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B = A R B O RE
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EERTLHEL TS,

(©) KEBUFHFED /N1 4 2 N1) 7 AEREDLRE

KETIE, ENB & OEBREE T 2 EROILH1L
EHEDTNDL, WNAFTAM) I AELIDYART AV M
B9 2/hEESH, 200846 BICAR L - mtdE, K
=] B T 3 4% 5 A . (Registry of USG Recommended
Biometric Standards) Tlx, €%V 7 1 IZH$ 2 E#E)
S ATERHCE T 2 b O F TIRF R RIZOWT, K
EBIFHERT DA 4 2 b)Y v 7 fElEL LT
5. LUFIZ 2008 4F 6 F 1RE 5T 00 oK [ BRI 325 A i %
FL0b.

T = F U, EAE, SCIRICHE T SR

T Y EEDZOO T T 7 AV

CTAT VT AT AR

ST ZANA U —T — Ak

< B AR ERER I B A A

- FEREEHM AR S B T B
@/NA A2 Ny 78 A b

KEITIE, EIBBUH BEREB Y 3 2 8 A G50 7 —
K (PIV 71— F) 12BI¥ 5 {L#k % FIPS201 & SP800
)= ATHIALL T 5. 5612, PIVALEA~O#EE %
FRTET A 72912 NPIVP, FIPS 201 Evaluation Program
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Context Aware ITS Communication Services
by Visual Log Sharing

Shigeru Shimada*

Abstract
The trend of application situation to the real world of the context awareness and the problem in its
practical use are explained. Privacy violation problems caused by context awareness will be decreased
by committing the application area such as ITS. The plan of new image service and the core of
technology how to retrieve context video scenes from the always recording video stream archives by
utilizing smart phone are explained. Moreover, there will be a possibility of improving the penetration
of the drive recorder to the ordinal user by these services.

Keywords: Context Awareness, Visual/Video/Life Log, Ubiquitous System, ITS, Drive Recorder, Car

Navigation

1. @FU®IC

1.1 A>TXRXRTIIT7RADIKR
AVFRANT T LT AR, [HEHLIEL OB LS &
e, FEMFORERZ,POREBNICT -7 ZIEELTT —
#A 7L, —=FORIIZE U TERERE TV, £
DRV WA L7l a 2 2 &9 e ¥ ¥ A1k
=AM TH B ENV) LN TESL. ZOYF—E X
TiZ, ANEO7 27571 €5 4 —OIRRRIERE - 4 —
RHAFZIZEVBHSN, Ay b= ENLTarT
FRAMELTCRBEEINZLDE, 2—FHOREEICLDY
FmEILT 2T AR LTEET A2 L2 HME LT
W5,
AVFEANT I 2T RAR, ABEFOHH EHS
W5 HENOERPBET SN TBY, BICEEEO/-#
=2 [ RFHD T Y ¥ — R [2] S~ H A5
BENTWE, INLEDOF—EADTELRIT > FF A M
BFEE LCL, W - BE - HESFOLME L v —
JHX°, RFID O % ¥4 7 MO RYIEHIE 5 A H W
LN TWL LN ThHo7zh, B Tldusr—3 3
v (B - WUg - EEIRED, a7 F A
L0 T VICHERIIERIT R 2 SIS R (2 L
e Tvyarrusz] LR 2 HWAEEICR ) DD
HbH. BRI ATIRFESND L) R, BHICHESN

72 Web # A T 5 OMEE VT >y 73 X b &

LR 3 2 Heabr [3] %2, B 121 StreetView [4] © X 9 7%
BEITLEWeb T AT (ENANVHRXT) HHOEY 2
TAOZOEHAAEML TWwW5. 2O StreetView Tl
360° &GRSR LB, EROEE LD
5 OFfF I ER LR — © ARG mL, 2
YTXANT Y LT RAOBEN B T T A4 =D
BliZmbELzEERA.

SIRIITHH R & Vo 2B Al O v — % v M
Iz, ANHEENZY =5 TV R/Nld 23—k 2 T %4
LT, BREEALDORESRY FT =228, #&E
NN ORILITEN 2 0 X 7 (REEH) +54 &
I BRTATUT AT LDERDBIEESH) L LTS

1. 2 TZ741NY — - BABRFRED 5> OHIK
a7 nuarzb LTl Web 7 A FI2L D g s
NELDOETHHRELR LD, ETFTERE LGNS
T T ANY =R AN ERIRE D ME BRI T 21T
Bt 5. ZO—fFlk LT, 2007 EEHD LB
72 Google #L:?® StreetView Web % — Y 2D 75 f /N —
REOHFHDBHNH S Bl ZOF—VATIE, ENANVT
AT EBERLUFHIENICE D S5 LoiE L TF—
7 NX—= 2L SN AR EE T — & R= A5, [FEON
BOREIZLIVIENTOESIC Web 2HMETE S &

Received on January 15, 2010
* HESETTIEZERE, School of Industrial Technology, AIIT



68 MEHIE

AL TWAD, LaL, ZoOEFmGIZIE MAE0E
- ARENT VI By —r - HOESE - fHA
DER EVREINLTD, 2L D7 LA LPFEAL, H
HEEPSEL ANV T - AR 2EFEN SRS
EWVS X NIIBELr— AN D 5.

Z DA, StreetView Web —UE 2D 7T 7 & ASHE
) L3 D720, FOHEELFEFICIEA L UL
77000, BilREEE D & F R AN 22 (BB AR (k)
TOINGRELCRIZZEPEREZEZ OND. TITRL
AV TFFRANT T T A AOBEHE (EEE Y —
VAR RO RS —ER) TiE, WMADOI Y FF A
Mo L) B TEDOHIAO L —FITHIRT 5 DH0
ZHEIZLTBY, BICZNS0HEREL T b 2o,
TIANY — MEANEREEOMED D F 0 5E L 2w
LEZLNS.

ZFIZTARMIZETIE, a7 vua Z7oiEH % ITS 47
PS8, EFE0 7)) — 2 IT BSRICET 5
IO BRIEHY— AT v bTA THICEoT
G — A0 By LB 2SHHEIC R ), TIA4N
V= L NTERREOMEE B S L L TED L
EZTWD, HIZZEOEMRN LAY 27 )va 7o
FELT, BERAIATICIDIRESNLIETE T4 %
ZMEERLZTIET 5 L vo 7Y — €25
IZBRET 5.

2. D ITS (FFRLIER DEDE]

2.1 R4 7La—4nERx

ITS HHUHELR OB BV T, HEIEOMEST - iz
JEIE AT 5 b0 LCRiEEI Y O X — & A H
EHOICER LTS, (kO axA—FTlk, =vY
VAlgEE - TRV - TL—F Y T ORBEOREL N
TH o727, it Tld GPS LB E#H & Hfn A T2 &
LIEEH T gL L TEET A FIA TV a—%
WEHLIEDOTND. TORITA 7L a— FEFOWME
LT, EEEBEOBRIIIMZ, KHMFL DGR E
FWWI B LR TE Y, FRIGEEH s BRI &
DIAHEICHERR C X DRRANEH ENMooH 5. HigOb:
M7 T% <, ZORBEOMBROEEL o T, 2N
O HEN 2 FR LM ORI 2 EDFERTE
L7202, FHEROHEEICIImO TR TH L LS
25,

L) BREFEXR>LFIA TV a5 TlEd b
B, FOERICHLTIE, 7 —NA - bFy sk
DR ANDEEHERD49%IZFE L TWBDIZR L
T, FFEFEDOL — L —FHEENOHEFITL 0.1%
BETHLESLNTBYIE], EOLHIZLTEDOE

ERE LT bR TwS. ABIEOHE, 0
L) B —FHEE~D K54 7L a—FnikgER%
M ET27:00MKEMFT T2 LICHY, FFIZ—HK
I—HHMTOEEA) v NEN ST ER
P—URAZRETHIEZHELE LTS,

2.2 H—FEF-Y 3 I XTLEDHSR

RIALTVLA—-FDOERPEBEH=— A 50bdH
MWoTWEDIZHN LT, H—FETXr—Ta sy AT A
1%, == ArSNEHN o> T AE T LIE
HYALENEHL, H—FEr—varyA72E, H
RO F—=pB3ELTEBY, MO AT LTI
BIEREZWE FICHE LTERT L7200 TH- 72
DB, BEIROFEIR D & BT O ARG SN 3R
R, MR TFIRERENICE TICE-> TS, T2
A7 A ORER D CD-ROM - DVD - HDD &\ o 7258
A ML =PVIBHNOZEEIIMNZ T, AY ¥ F7a B
b4y b= RINEH#LEFITTEBY, h—FEr—
TavY AT AOMEIEL RV EDY)DODH S [T,
RO SSDICESNL VY v FATF—FA ML —
TTANA ZOHERIZ XY, HIREEERELR ORI A
Y, ek O R ER SO S I O R —
7T, AEITEICHEE D AT 55 X9 % PND
(Personal Navigation Devices), H121% iPhone (2143 &
NbHA~— k7% iEH® APP (Application Program
Products) “&ZELDDOH 5.

CDEI A —FEF =Y a Y AT LAOHKRENT
DEREE 47%, FFIHEAOEEFIL 70% L ST
W%, JUPND RIS K LG 72 N T o3 K =281k
0%FLETH B EEDLILTWA (8] FHIZHRIEDRINC B
17% PND OREFICIZHZ Hik2 b0 H 0, HERMD
N—=FEr—2ar v AT 503U EOFREEBOH
BehhoohY), WHENET1+ 7727 MAY ¥ —F
2022055 EE->TL\[9L

2. 3 Zv— 74 >DEH

Z D& 7 PND ORI R 2 %17 T\ 5 Bz
WC#Ez2 5L, PNDOXYF—D125TH5 TomTom
BRI T OHEIRIERIRPEBO > = 7 2 ML L 72 H K &
LT, =y N4y —rFEr—3 g 5 (RigsE
) Oz, S ENTWD A Y — FERIGERE A E
DIEHAE W FIZFTRT B HREAGH S Nz L FhbiC
W5 10l BRZDLH BRI A= EHIZ, PC
HEOEELIZA VI — 2y FEHALTY T O—RF&h
LIHETH o 72D75, 1) T F A LMHEHRIRAL O TR IZIG
UC, ¥Ry bARY MEDENL VL TALYL A
F—EADEREND L) 127 o TR, OB



Ea7vu Bl Lsar7rd 2727 ITSEEFHRT—EZX 69

X1 Google Android A¥— k74 LB H—FES —
2 3> (http://www.google.com/mobile/navigation)

L, #7741 f AL LT, A¥— K74 % PND
N=FIIZT7OREEZELTEZLNL I )IZR) DD
&V, iPhone X Android IZfRERENEAY -7+ 2D
APP (Application Program Prducts) & L Tt 33
HEMHPELDDOH L [9]. FHIZT AV L A WERE % 1E
$o PND HHZEE I 5720121F, OS O RE L
POHEHAD P T A N—%H T2 L) 2 RKBEL DL
H57:0, ENDPEICEMINTVDLIAY— N7+ 0 %
EHLAZANLDESERSELIEDNTEDLEDOHMW
I EENDL. ZOEIBAT—FT+ V|2
YA Hh—Fr—aryy AT AERBICLY, H—F
Cr—a y v A7 AOMGFIREASIFRETE, HHIE
HARMFE O MAILRANOIFEDS T E 2 5 2 E DT
s,

ZITIOE) HMEERIZ, FIA4T7La— %
BEx CDOAR—bF 7+ VLB —FETr—va vy v R
TARRSE2 2L 2E 2, ZOFEBFTFEIONTH
HEATo D THET 5.

3. Vider ¥ —EXDiEHE

3. 1 ¥—EXEH
AR—=bIT7 4+ XIZEBRIA T VLI —FHREEDFEH
DFEHE LT, RO L) RERED S OF 72 R FHT —
YA & LT Vider (Video & Image Services using Drive
Recorder) ¥—¥Y AT AF L DEHR A EME L7
WAL X 2 HE T — A4 7ML
H SRR OB T ORETIE R {, B ER
WITHRRERT A ETA T =W A4 7HHBIMICER S
LIEREL T 5
SRIA T VA=Y OEEREE, T4 3 A &R
W —ZEE L CGRIAR S V2T 7200 TELRY
TN DIZLT, BFEOEMESIZL 2% RO
EER A A B <
ZHM OO Tk v R
Wil LA IRET 5 &, TOMEEHAT L TV 7-H
DETFTAOTPETREKRTE L L)L, ZHRAPLD

ETFtINAFTEL L1275

SEAIC L THGEEE LZEHG 2SO T4 T, F
HDORMAHIR L D5 W L%, FHilgr HEL -
8§ 3HE DL 5O YT F RN = 78T 2 A
WEME R EDH D

R REREA
RIATLIA=FPOEDETTT I AT ENT—%

&, S RRRERRE A R E LT, HEUEITICH WA T

TV E L TROLNE LI IZT A

S —FIZ X ZUEIMTON L L) Rl ¥ 2
V74 —BREEERE LT, FEVER L L COIEE D
R7zNBEHIZT A

H WD © OFIH

— 1 —FOFFRE L LT, BAaFZ TR HER

WD ERGERS —EARZITONE L )17 5

SHEMICER T — A2 s, A~<v—
N7 4 =TSO T LN TER W
720, VAT LAEHOE T A ZXETIVARILL W

(FUNGE: TS 3 3

TEIIREL/VELFE- 2O OBELY TF (207 F

ANT 72T AA) OFRMEY—E AT A, BHAE

MERTER T M 5

SR SN T AT, TR O R &R S O
HIEEDTTANY —HERPEENLDT, TNHH
CRAIAH SN VI Ry =2 Ly MlEIDTTE
HEHIT D

3.2 ¥—EXE-FK

Db kD B3R s AT LB F0%%I10H 5
AR L7205, INHDY AT A% FEHT LR
FELTIE, A=+ 7+ OEFFET—5 %2 Fky
N ARy MMEHOGEEEZEBR T Y S == NI T = A
TLTC, FNbE WebBUET A L) 7%, M2IIR87 &
I — AV AT LADOBNEHHIRET 5.

WIZZ NS —EOZEM % BARR 7 Vider H—E A& L
TFLDOBELDOIL, RDLHI R IDODHF—ERXE— %
HAELT, TORBOMNFITAERLL T VLI IZT
5. DFOKE— FOMREHBATIE, iR EOMIZH
ET—F2EHEEL L TOMEZ T LHOTHL.

(1) K4 JLa—-KE=-F

— L —FOLHEMIZERHE N/ ZAY— P T+ 7I2ED
WEEEMTHE LT R, Ry ARy MEHT
T = A T — NN - ERERT B ALE
CHBT—HAT A —bFTFDH AT EGPS &
OFEFHEICL Y, UFF AN —L0ERE EFF
=& N— A0 H B



2 Vider ¥ 2 7 LK

- ¥7F DB #HEOHNE © 5 L@ IRt IS
VTG ARN) = ADo0T7— ¥ Hax T %70,
*% DB L IERIIHEHNIC & 5 DB i

CTIGANY D ODT A NE ) T N -

CHWEE - AT LTS3 LR

AENTERED 72O OB E T4 OB © #ice
SENHE WS TWEETEARERESINL Z L EIE
9 5 7200 DfgE ML

(2) EHEHEE-F

REINIARL—F (% - HEMRREY %) 12X

LEMETIOMEL, ERORL LA, YT %

R LT, FREROFELITH
CHIBE T O R OFA L GET L R %
BETDHE, EFFF— I R—2AD5MERIZL ) E
YT % R
CSHED SO YT L L S AR OE O E
LOETF w KA fEL T4 05 T2 —R
SRR Y T OFREE | RRREREEANOZRIC L), ¥t
HBUEEN TV WT & 2R 5
Y I alb—var GBEOBANrLOETF 2
W, —EORMIER LI LT IaL— b

(3) CAS (Context Awareness Service) E— K

AR =T F YA —VFOEKRIIG LTy TF AT
7 7 A ADRM AT WPLT, = W4T TR,

FOEGFEESNIZ) XY R THS5OETFTFRMEDLITH
CETFFAMN) AT yFR T aRX Y KT VRIS
BN SNDETF A N — A DB L EEIET
55X 2%5HDT, ZOFNPLERLEORNEIRR L
TWALETIRRAE LD L) INEFMN T L7200
THENINC L BT % v 7 hR
) IRXAYRETFTANEDY ST E MK EDT VR
=74t AR — b7 F WL YIERENL Y

T A OME R OHEIZY 7% 2lF, ZIUCEET 5
MED)IAYFFT Yy F—2 L TH 7Y 2s ML
N IAAYFETEIRE ) IR TV FYy—r%dg
ETHIEIZLD, B LY T O & ER

4. BREZOEMRAEOIAR

BT TICE o7 Vider Y AT L% FEBIT D20
EREOR T, BEMRE 2T Twb DI LT
ORI & PR RO W TR 2 S0 5.

4. 1 BYET—20DEEAR
A= N7+ Y OMURET— ¥ 121%, GPS{575 & Wi
AR I N TH I ENL 720, BIZFOTET—7
A 7T 2D TIE%R L, BT — 5 X—=ZADOHEE1T)
DD LT —H A TALERAT) LEDH L. HIb
el w2 WG T — & 2 S L ¢, BRI B
EIURMICHREREMR L LT 2D TELLH1I2T 5
VB D, T XD REFZEMENET X — 12 L7 BR
T = F N= ANOWYE T — & O E LT, ko &
A% 2ODOFAEZ LN (111
BGOSR RS 7 7 4 VERA ¥ 5 % H7-H
7 —7 Mt

@WugT— % Bk E 7Bk T — 7t

Zof oI, BRT— 7OVINICEGE T — 5 HIR
WEHTEX 5720, DBMS M7 V427 v a VLEIC X
57— & EHEEEII W BT S ARG TIE, BB A R ) —
LZDLDE LTORMEIZ T TR L, THEMITIC X 5
aAY R URIVOHE)Y AL K% 7 L — A
HAZAT ) BEDRH D, Z0720, HEOESHH-72
LA M) — A TIE R, ENENMZL7-WE 7 L —
L EEIEIRORERI 7 7 A Ve LTT— A4 7L TH
&, FURETEHOLNIHE 7 L — 25 % G5 L CHL%
A M) = 2bT B2 HEDBREEP R, XL CASE— FIZH
51— EDY 7 AN ENZFASEL7-D128, B
B7 L —2FfR (FEBRICIIMEGRFESR) &, RZeiEEE
KRN 7ERER L % BT 2 X9 Zakdfiifb A F —
< OEHALEFPHERE S T 5 (12113114, 2h s o
JEticEko &, B0 DBMS (ORACLE 10g) 12X %
KEALAF =< HFNIE 3D LI 12 - 72

4. 2 ZHELABEZ M) - LOREABESR

HGHAE— PTOEHZEE LT, HPREEL:
fE LA ZIRET 5 & TOMNIEIZEADE MO H
TREINLZRIATL I = FOMBRZ ) — ADWRER
M, ENSZIMEMTHAEST 522 12X, ZHA
PHDRMHMATED L) %A 5 72— A%ZRFEL



Ea7vuZdFIlisar7 328727 ITSHEFHRYT—EZX 71

ak
[ n
AL
'
e s IAETELEL)
T
Jrk -
ak
e
-
picm
t T- fiyn .
R | e -
. .
=7 r
..
=7

=at .
' . Erami o1
. N-

M3 BMYFF—24N—ZDIXF¥—7

TWwh, F—EAEMfOBE TSR LA L)1, FHig
FAECTEE 2O, FREIIERI L2HWZE0L 0Hh
LOWME L DI, Figx BELZE 3BORLN D O
BTHDHIENEN, o T, MEOERTREFEIN
K4 7L a—FOWEA M) — LD FFICIRETE S
EO9%A 0 T2 —ARBRTS.

COBREEFEBT L0123, DB —NHD A S
7= % DB A L CRLE AR H#PR % Fr o 72 FE 22 B 5k O M
REATHINEN DD, AL, FIDFE LA & %)
ERFBICREL T, FNIERT LD 0EZF0mEH O
Mg 7 L— 27203 Th Y, FHEOFREFERIZIZ 5 TR
Wiz, REINE LG E I L d b HIE
TR o M RARET AL ELNH L. FHOBRHKIE
TR CHATZ2HOTH Y, fERkORY v 7o #
N4 7L a— 5 TORBRMENS, FHEEEMEL PO
WZHIAF O BEBECT TS ThE. LIAHD, TOH
M EAEbELEmO T T, ZoHiE HETE I
WEDHFIZE TREOPOHEITHL <, ERWZ A
AT T V7V O BB IE R EEY S O BRI KA
T5. o T, KAWL TIIHMFEA M 226 —EDHiIPH
WIZEA D7 B OB E#UR A X Lo~ — 27 FR L
T, TNELEISLTEIRZ ) v 7952 L1280
BRI SNZWE A ) — A FEIND L) A v

l'—- —
- !
i 48
T
1 =
g
L]
- i
=
o g |

(o) 58 A P 0 & AR (b) FHCSE A H AT S AL AR
M4 BHHREE-FICHIZ3ZH1AEZI M) —LD
BEEEZ

7 r—Ak Ll HIZZOWAEA ) — A DFLEA
B4 A M E L CTHETE S X912, A M) —AF0R
T ONEF S ANEZ B ZEDNTELLIHIZL TS

4. 3 EFFRNI-—LFFLY

CAS E— FCREXNRE R DWUEA M) — 4k, 2—
FHEDO RS, 7L a—FhbT7y TENT—%%H
WAL A0, U RHFEEEII DL LD
I—FHEEOEERESC T v 7 ENT —H 1 T Ok
HEETH) LI TER . fEo T, H—OWHT - R
EWELMEA M) — AP SBEET LI IR,
= AFHEIZE > TRILR R TR — A% 2172
Fi%a$sh, IV TFARNT 2T R ADLNUHHE
FTLMEE L. ZITRIZETIE, ZOL) RILES
T H0IC, MESCEMEOSLMEREN HRE S
NMEA N =212 LTIy TF A NOEHDOE
HPOLDT7 v 7 BEA BT 28 217834, 2L C
CDOT v rIREY, F—HEE S EICRE L 2BEA b
J—ABIER LT, 205 &2 VTR 2 EE
L7230+ ) TSRS CMBRERIZHET 25 DTH %0
%9 5.
RIZZOBYEA ) — 2T % 70 L, BAR
B &G CTEERNCHT 5., 2—FI2X ) 7y 7SN
Bt e e DHYEA N — 2%, [F—ORAT - &% ik
R L72UER b DI ATREMEATE <, FRICHET 22 & HE
Wi23% < &£ F DT CORITERE 2B % et S
L. PIZEK5 DX 9IS, HDHATIVEERY A Y Cfti
W T HHEMIZA B, CL3BEEXZOLNLET .
AN, BFRENSUEA M) — AERHERT L1 —
POV, HIE, INOEBOWEA N — 206, Z
OO THFA RS LETLDO 1 D% FRT

[ e T PR

—

L

"
LT T B R T * ]
M5 BEEAOMEODETAZIRN)—LTF2TIC
£ MUK DIER

[ ST - L]



72 IBHE

EE L. 22T, FoarFFA PEEICHESK
SRRV RELMGEA N — L%
HEREIRS 245 2 53 4. BRI, AR 3 &
DHEMOY;E T, WG E & o RS 2 T,
B>A>C OIRIZBHEO 3 v 7 X A PREDPKEVE
HWETDEIRT X 7IBELHET L. ZOuE
R X 2 B O A XUCB L TRBEICS 5o
e FHBIAEH 5 9110 25 D) b ERTTEMZER T
DIREEERDPS SVGMIZE B8 =0 7528 ) ¥ 7%
179 HAPHBLEL TWAEZ EDMEEN TS,
LAaLINGORATE, BEGHERR L L Vw7
BBRE SN2 T v % v ZFEHMIN IR E DS A L e v 7z
W, 75 AY ) VTR EI MRS AT & N 2 CRE
EHii & AT FREEZE 2T 5.

4. 4 TITAINY—{RERIM

Vider %+ — ¥ 2054, FWH—ECAORRET D
i, BFHEWO T4 7L a—F bl S/zmgEA b
V—=ATHY), TNOEDOTFT—=FOHFIZIET I ANy —1f
HOIZDODT AN ) VT ELEESHNRE L T2
HEZOND., $TZOWEA M) — A& TUTEEND
B TR 2 W] RE 7 B R it ) ME AN D B &S50 7 1 vy
V7 ThhH ZFLT, FIA4ATLI—FE=FIBW»
Ty —27 Ly VEFE T 22— I 252 M A0
Wetg% 74 V5 ) v T AEFETH S,

BT 27T 4Ny — R e L Cld, BRI
RHFFEO PR MR E W 5% M FE R C &
B BDEHICEPLEPT LA BN THL. =
OFATIZEI L Tid, BELZ StreetView [6] RREEE 7 £ 5
BRESOHMA — CAICBWTHICEHBEIN TV LA
BTHEOT, SHOMEMRE L. —F, BHD
BEEMACH S5 7T ANy — ik & L Tid, ko
VFar—3a vk YVRENTH L0, T
DR DPITONTW R WG TH Y, SR OWFERT SR
ELTw5.

BHEDTIANY —REORE 2L DL, xR
HHI-FHEFOEMLHETH), Thzefhor—F
DEITATL = TR TR LEGE T4V T
TS LONHEE L. T4 Vy ) )i e LT,
PR A KD B L — O HEW R HIRICEIT 5 BREFEHE H
SMRLOESLTBE, Y—27 Ly MEEETo 2 E
EEGNC BT 2 S OME A M) — AR KR, HR
DR~y T 7 x ey, B R2MER M) — Al
CASE— FCORRBAEILT 277 724155 %
W T 5.

=Lk BEEEERL T
il SL 001

T— L B
Lf-HEONE

VFar—var:iv—rLly NkER LEWZ
WL TV HENED B MO KT A4 7L a— 5§
% CASE—FELENSTA NS ) ¥ 7T 5
=Y =2 Ly biksE L2280 (BT 2 A0
HoZHEMBO R T A7 L a—FWfx 12
LC, ¥—2 by FERNORE L OWfgE~ v
F TR, FNTHEY LAWEAR P Y — A
[EE I A

M6 #WEH#HITFRXMNETFDOERERSR

5. 8bHV)IC

AVFFANT Y 2T R ADEMFAD BRI & FE
L EOFREIZOWT T &7z, Zod%E ITS 4
WO RIAN—IIFELT L LY, T4y —
1REDRIE 2 W S, WREMN 7 — 7 A THE A +
V=2 % A= 71 Y DOHRELTH L G-
A% FEBT LV AT LAOMMBE, T0a7 L LEMO
NEZHH L, F22UEko>T, K94 7La—%
D=L — FHMANDE R L[ LS 502D 5
ZELFHLL

FERVATLAOFEZIIHEE LICH Y, SH%
VF 72 A AR R SR LSRR S N D W REME DS B B A5,
Web20+ A —F 74 vEwvolz#i LwIT BREIC#E S
L7z — AR D L), 2SO %Mo)
T TETHS.

ZE K

] NP V=v BT A T+ A= a VT AT A
AR &, “AFL DAY M7 http// www.
newloc.jp/mimamori.

2] HEEFxa) 74 —HASH Fy AeFa) T
BR” http//www.tokyu-security.co.jp/kids/

(3]  BHHMEN: "B A TOBRICEE L5 2 5 ER
L1 A7, General Social Survay B 78 5 3L £ [7]
JGSS TR-HANOE LATH)

[4]  Google Maps, A b1 — b ¥ 2 — ®$ 47 http//

www.google.co.jp/help/maps/streetview/



Ea7vu Bl Esarrd 287727 ITS @EFHRT—EX

howitworks.html.

cnet news, "Couple sue Google for invading privacy
with Street View", http://news.cnet.com/8301-
10784_3-9911642-7 html, (2008)

FeoeHTh 2009618 [[ Fo9 A4 7L a—4, bay4
B2 EEOSDERF ] http//headlines.yahoo.
co.jp/hl?a=20090618-00000546-yom-soci

GENIVI7 947 Y A7 =2 av 72009 [HAE
DH—FEHHIEE 2D T /3T X ] http://car.
watch.impress.co.jp/docs/news/20090721_303762.
html

PRI e [ % — 9 ¥ /PND i %5 12 B4
3 4 A 82008 - < ) — -] http//www.
yanooict.com/yzreport/38

H#ET L 27 F1a=2% Z: Google & Nokia 7% 2
57 —FE[HRVWET] OPNDIFH R E5,
NIKKKEI ELECTRONICS 2009.1.12, pp.77-85,
(2009)

Njection “Speed Traps, Car Fourum, Automotive
Pictures”, http://njection.com/

BER, Bk B3 3Tz Hv7c HEhER S |14
EWUE T — ¥ N— AL AT A, [BHALE, DBS iF
ZESERE, 2005-DBS -137, pp. 143-149 (2005) .
Satnam Alag: Collective Intelligence in Action,
Manning Publication Corp., (2008).

Dong Wang and at el: Video Diver: Generic Video
Indexing with Diverse Features, Proc. of 9th ACM
SIGMM International Workshop on Multimedia
Information Retrieval (MIR'07) pp.61-70, (2007)
Peijiang Yuan and et al.: Semantic Concept
Learning through Massive Internet Video Mining,
Proc. of 2008 IEEE International Conference on
Data Mining Workshops, pp. 847-853, (2008)

73



FEFEHAMT RS e RFAE Nos, pp.75—81 (2010) (#&3H)

BKEMNREZZER L2 — =D E )

oM s

Effectiveness of IT Investment on Server Consolidation
with Virtualization Technology

Yukio Namba*

Abstract
The trend that the user companies does not have their information systems resources but use the
resources the third parties provide has become popular. In recent days cloud computing as typical “use”
model has been put to practical use. Many IT vendor companies try to promote server consolidation
with private cloud technologies especially server virtualization technologies.
In this paper, the author mentions the meaning of server virtualization from the IT infrastructure
perspective and examines the effectiveness of it from the IT investment viewpoint. Then we propose

the better use of this technology.

Keywords: Server Consolidation, Cloud Computing, Effectiveness of Investment, Server Virtualization
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PBL Education on a Professional School
— A Case Study on Advanced Institute of Industrial Technology —

Yuka Kato®, Yoshihide Chubachi* and Yoshio Tozawa*

Abstract
This paper describes the design result of a PBL (Project Based Learning) educational program and its
deployment result on the course of Information System Architecture, Graduate School of Industrial
Technology, Advanced Institute of Industrial Technology. The position of PBL in graduate school
level education is defined in this paper, and by using the result, we indicate that the management of
the program by the course as a whole is very important instead of the management by each project.
To realize the management, we define the procedure of PBL and the evaluation process, and use a

management support tool (iPBL).

Keywords: Project-Based Learning, Educational System, Professional School, Information Systems
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Evaluation of the Simulation Type Education by PMCDF

Kiyoshi Sakamori*

Abstract
There are 5 types of education methods for project management, lecture type, prototype method, actual
project study, OJT, and mock-project education. To evaluate the effect of the project management
education, the Project management competency development framework (PMCDF) is very useful.
As the result of evaluation, the mock-project education is defined as the most important project

management methodology.

Keywords: Project management, PMCDEF, PBL, education
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Adoption of Global PBL
to the Globalized the Software Development Education

Masahiko Narita®, Yoshio Tozawa®, Yoshihide Chubachi* and Yosuke Tsuchiya*

Abstract

Because business activities have been globalized, Japanese companies are always required to strengthen
their global business activities, and highly talented IT personnel are also requested to have practical
skills for globalization. On the other hand, PBL (Project Based Learning) has been recognized as an
effective method for education and development of highly talented IT personnel.

In this paper, we consider to educate practical skills for globalization by globalizing the PBL
methodology, and we have tried the short term global PBL feasibility study with College of Technology,
Vietnam National University, Hanoi. We report the way to the feasibility study, how it was conducted,
the evaluation, the success factors, and the perspective. Additionally, we make a short report about our

next activity based on our result.

Keywords: Software development, PBL, Global education
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W7 —F 77 F ¥ HL) 13, 1T RAOEMBRFER DT,
FHENSRT, RETERE 70— LR RBRTE S
LB S/ LTHBRTHAL. LAL, HFEON ) ¥ 2
N>/ EVAV I (e - A DR AL 15 B E R Vg /S
HRIITNTHAFETIT DI, 7o — O LIZENF Y
TRHE DR%E LTz, S | S E A REE AT
LA, TRTHRBETHE LTS, L7z > T, H4
PORT, RETHERE 70— NI R TEX5 L9
2T 5I2IEE) L L HEICR L. Za—N)L
1bICIE, ERAEETIT) &, VRS L ozl &
HORIEZVES &2, MR FORHFR L Z#TE D
LT BED, WHVWALRTREMDSEZ SN, &
LWREZIDIL, KFORETHS PBL 70— 3L
fbtdsZ&THol.

PBLZ 70— N LT 252 ETHELNDL A v b
X, 2.1 THAREEI, A7 aTHERELL DY
7 by T RFEEEAENET L oDoH 5 71—l
#, EBoOTaY s MIEZ->THREBRTE L2 TH
b ThbObBELRLULRSELZHo vy V=70
2= arrftv, V7 MY 2 T OEFOIR -
AR OMES - BZOEH - iz 7)) 2 LT, Z7ao—n
MEDHE L SREDHTDAF N E FIZOFHENLT LT
b, FEEOTOT L TR RVOT, EBROEEN
EELEELLZY. LAL%AS, PBLZ 70—
WbT BREREIE, X— b F =L, =+ F—LDa—

HMBERFBEI BT 2 PBLEHEO 70— Lo 101

A OFNM - #E, PBL F— AR, S0 PBL OEE
Filc BT, EROTOY s s a— AL TE
2%, BhLREEEFOLY V2T O 2
=3 a YRR T B REOBRALEN B

3. PBL ¥ O0—/NILEADE—%

REET 20 4EFEICFEM L 72 PBL 2 W/ F D 70—
INVAED AN D VT, Global PBL @ 3 i u] B AR AE
OFMEIZATE T, FEhti - FFHIC DV TRE T2 [5]6]

PBL% 7 u—n\)Ubk4 562 &, $%bb, 7ulx
7 NORER A VN= DB OEOFENS Y, B
Jud s br—<IZDMEZ L, mW HET
»H5H. L2rL, PBLOZO =N RELR D, &
D& )T ATHEDIT I WIIEAHTHS. PBL
D7 =N JVAEANORY fAIE, Z 5 v IREED S A
y— b L7z ZOKRE, HBib$ 5 &) IR O Global
PBL Feasibility Study #4179 2 & AT & /2. R 7%
PBL TlZ 2\ 7%, AR Z% PBL @ 7 11— 3 )U{LIZ [V
TR ZZT Z E DT EX DI DT, 51% PBL
Dra—NUbE BIET A2 OB EI20 5 2 L 2
L CTw5. [X121Z Global PBL Feasibility Study % # &t
TAHBIHER L2F vy — b ERL, EAREBERLLAITY
I—ariftolzhebnrb L)ICBEL.

3. 1 BATITHhNh T3 Global PBL AZE

HATIZ PBL # %M L TV A KENZNIESL L 20
Z & &, Global PBL TIEBEFENLHIZR L 2 05,
Global PBL 1Z1Z & A EEHIN TR VO TIE R W)
EFRE N P, FEEPH o T zE—OFIE, U
MRS RFBED, [One Village One Portal & A7 1 >~
FYVATAMEE] ~=rE&R IO 27 F~ 11 TH
B, FEEREMCEMBICET LI EPMAT 2D
#%, Research Symposium on PBL 2008 [8] 1= H Ji& L,
4R L% K% & Singapore Polytechnic 7% International
Collaborative PBL % %Ejifi L 72#t15 [9] & w72, iz b
HACiX JAXA (Japan Aerospace Exploration Agency:
FHATZETZER AN & ARABIR L T 5 US, EU
L OEFEIBIRD Global PBL 288 4.

PBL ¥ VAR T 7 ATIE, WXL ERE BEIEZL
A YN—THERL SN 5 PBLIZIER 128 L v & & Hyiisty
SN, GHRF YLV EMEE LTHEITLN TV,
-1y /8Th, PBLOZ T — N bid#E L v &8
L7z, SIRLERFORBRTL HROFAE LY »
AR NOFLEDPYFETHm L T 5DIRELOZ LT
Holz. L7zno>T, PBLOZ T — N )VALIZHEETDH
BT ERIFFETREEHER T
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3. 2 Global PBL Feasibility Study /¥— b F+—4FL
Global PBL Tl&, /D /S— FF =D FEIIR D,
Feasibility Study O 51X, HROZ7a =7 b -
AUN=EHNOTOT 27 b AUN=) = b
HETHERTIEN DL ETH D, REOEEIHESA
MWEEAETHL0E, V) E— MEEORFRIE H AEER
DR THLIEIZ > CLE S, ZORMFIC) €— M
HECNDLETRWE)S— M F =123 ) 2w, HE
ORR» SALKIIERS 2 S IE NS, —J, /8= F—
7% Global PBL |ZHLBR % F5D Z & SWHTH 545, Gl
wR7=LHIZ, VT by TERE, FISRE 428
NN FAICF T aTHEOFELTBY, TH L
ETbHALDY 7 by 7ORFARE 7O 27 M %
AL—=RIHED LD ETHEMEDPH L LR TE S,
Ty aTHRERERI Oy NIIETELNEV IR
FIXFTHON TV 22510, BIRIEHF HHEA TV,
F72PBL ¥ Y RI Y 4Bl OFEA S, H1EEETO
EREEE R L2, LS ¢, HE KT YT, 4 —
AN T HMERIE T 5 7278, BIFEMIZS— M F—EL
A REREE LT, REMICREE XN 25055 - 72
NRPMNFLAANDF T2 aTHREDIZEALIIHEANS TH
D, HRZETORNIGDHEATVSDT, Global PBL #
HAFECETX A Ero72. LA, 4
IARMNFLETVE T NTHIEICLT

3. 3 College of Technology, Vietnam National
University, Hanoi (VNU)

BRAEH Yy — - v— ¥V ETCEEL )T
&7 b L72DliE, NbFAERKFE (VNU) N/ A
OFATRE: (COLTECH) FEI%#E Nguyen Ngoc Binh 1
+7257- (Binh 412200944 A 9 HICHRIZAMLL
Twa)., TRA VM AY ML), FIRE T 2008
F£10 ARIZENIZ T 72,

M3 EZDREDOTLEYyT—2aro—H Ths K
FOHBLTWALAZE, ) F 2T 48 PBLEEEIZD
WCREB L 722, PBL O BARM 22561 & LT 2007 4R 12
FERiL7z (42532 b EOF—ERAETIVORELE
FET ) r— 3 v ORE ] PBL ORER % B H YA
TAHhEL, KEOQRETH 2 PBL ZHIHICFT HH L
7z,

SEVWHIIRZ RS> TH 59 2 & 23T X, Feasibility
Study Z FEfi§ 2 2 & THEDTE 2. FFMlILHRTH
DB EIE o, HAOEREM, N L0IHIE
Ao, THEPTVPIAKRE TR EDHKILH D,
Feasibility Study ®FE Az H T h EC ENLnwI &
AHBIL 72

&7 255 Global PBL % HAGE TIZFEM T E vy

LD LT, WEEMFHTAZ LIRS/ VE- NS
OB 2 OAREFREI 2 7B (N b ) A BERIFETA 5 BR)
TITH) S EIFTRE NIz Mgk RFESETH H o725,
7TV ADRFETIH LN TV L EIBHEK T ZH T DK
EREBAELEESTHEY, JE— FPEHEOKER L BE T,
JE—FEFEDA V7 ITHOEMENTVD

Proposal of collaboration

® Education of highly IT skilled people

® PBL (Project Based Learning) as an
educational vehicle

® Globalteam for the PBL project
(Feasibility study at first)

® |[nternational Joint Training Program
(in the future)

X3 HMKENODRITDREAR
Overview of SWW

Whatis SWW?
* SWW is a interactional documentreview
tool through synchronized web whiteboard
What SWW dose?
* Itislike a whiteboardin a conference room
* We can input and share text comments and
drawingsover document images for group
review purpose

M4 HTKEND SWW DA

3. 4 Feasibility Study @ PBL 7—~

Feasibility Study T, @HIM TH o7& L TH,
PBLiGBI CT& %5720 PBL 57—~V OB ENEHEIC L D,
I TR S 2 &, Hili RS PBL ICD W T
ol ionbkwnwy I HERTITODNLTWRL YT
b TESICHIEN H D L) T ET, KFEDOY T b
v 7SR PBL TIER SN2V 7 by o 7 OFHli =
PBL7—~&935Z&ICL7.
REZIZERLION, V7 b o THERPBLIZ4 T
0yl hHAH 4 OOPBLEEY 7 by TDEN
ZAHEF RIZT B0, BRI M FAHICEATY
5923 )Tz LA L, PBLEEERA %W i CHilr
KM DRIRT 2 DS VD) Z Ehs, REMDS
R—ETLHZEWZLE, VI b7 - T—=FF7F vk
P57 0t A PBL (H§k3HY4) @ SWW (Synchronized
Web White board) T#H 5. Z#id, Web Fic#AT
ELHRT7A4 MR=FDHY, LV LFRHERHEL L
MHTE, 2N LB T RCTOEERICZDON
BOmESNS. SWWIE—FO V-T2 27T, %
NTHHETL-00BERTH L. EEEIE Web 25
TELEBIZIHNITEZIZWTD, BELTHTY v,
Whiteboard % & < ¥ —/N—HLEZDS, @HE O PC 7%
SEHICA YA M= VT E D, K4 IIRFED S TR
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5.

SWWIX20094F2 H11 HOPBL 7u ¥ = 7 bl
FEFREIMNT TR S NS, AL — 12 & 5 5Flf
ZEEAEITThbN TV 572, Feasibility Study TN
b ARSI L T < 1L b DIE SWW BT — A
W&o THA7Z 572,

3. 5 7% Global PBL Feasibility Study F— 4
Feasibility Study IZIEHOFH TV T, FEhED
TDIWIERT VT4 THERELVEND 5. FH 2
~3HIERNZEI DT, BT2MA D 2FATIEE
ML 1FEAZRRICLE. XV FLADOF—L L HEAD
F—ATYE— ME@EEA BN (FEFET) 7)) FREELT T
Y UALTHEHELLEZA, FHEBZ 2810 406
Dol EEIIOWTOLEMIFIED Lo 72
e, FEFEICHEO RWHEAE L Lo 278, PiETH
RS2z = a VICREEK Ao TWAFAENET -
o REHRERPHENFELELE -0 T, FHRTED
L0V E— MEREICITEBIH L 2w TEINT AL L, Y
E— FEHEOWICHAT — 4 L L COEMEMEB 21T
)T EEBEWLZ., HARF—20fFEIX, £LLTH
IRAHHY 2 2 L2 L7z SR THAMOERIZ% - 7.
FH5 12 Feasibility Study O AIF T~ - 24012
Al 2R L CO L) IKEE 52 L1074 5.

3. 6 Global PBL Feasibility Study E#E (@] 3 TDH;
MKFEANDIRE

10 H K2 Feasibility Study O % THZEIL T 7228,
Fht s B T HEM AR T IAAHN 2o T S ) BED D
1), Proposal Update Z1ER L TH ) % K7 512
Proposal Update ® £% 747 v — b 3% RT.

NI FLETITIT 7 T4 ETAIZDWTHARAD S
EOMPVTR= I TERWVE, B OMEKRLTT X35
IR EEINT. TNERET 720, FilohitFzte
LC, MHETED VNUMTE 1 AMBEREL, 3
WTLELRYR— e T o8REL BN

WEEF— L% 20dH A, Feasibility Study % E s
b12ODOF — LM, FEhEREE A FEG L, Global PBL
EHAET 20 L) D EFHEIT 5720 DT — A TH L. FF
fifi7— £ 135%H S & Binh i+ 2 dul & L722HARF 0
HLHETHRENLEDOTHA ) LT \7)5, Global PBL
Feasibility Study 7 — & 135 & 24D EEN 7% 5 DT,
FEIEREA L CBE L7

B RF MO I 257 1 F 1T T — 2 3ER BV 72
A, RERIIIE S HOFEEL 2HOBBICL LT — a8
N M FANCES T, BT & OtsEORE R, Fhi

HMBRFEI BT 5 PBLEHEO 70— boia 103

HAEZ2 20225390 F Tl o7, O,
N FLEAEIZE > ClFEO#EIMTH 555, HAR
DN 5> TEBFRATIZ R 5.

PBLtheme

Evaluation of the outcome software system from
the on going PBL project (Prof. Chubachi team)
Activities
¢ Kick off
 Explanation of the software system functions by
Chubachi team
* Installation of the software system at Vietnam site
(Narita will assist)
« ldentification of evaluation items for the system
(remote meeting)
* Evaluation of the software system
(by Japan team and Vietnam team at local site)
« Discussion of the evaluation results (remote meeting)
« Others if necessary

Request for team making

We need two teams (see next chart).

(1) Feasibility evaluationteam
(Discussion of global PBL collaboration possibility
in the future)

(2) Global PBL team

Global PBL team consists of

(a) Japanteam with students

(b) Vietnamteam with students

Please make the Vietnamteam
with a few students and a teacher

Organization Structure

Feasibility Evaluation Team
AIIT professors VNU professors.
Prof. NN Binh, other Professors
The teacher of Vietnam team

Prof. Y. Tozawa
Prof. M. Narita

Global PBL Team

Japan ’m‘ Vietnam
Prof. Narita . Teacher

student | |{1Prof Narita}

Prof. Chubachi—|

Student
Student Student

Student

Existing PBL Student
team

Student

M5 HMiKFENEHIBMEKD RE

225|226 | 227 23//213 32|33 |3 |35 |36 (378|308
Kick off|
Remote * | X * * *
: Itemsto |SWW use
Meetlng evaluate |Japan&
Vietnam
SWW E);p\anaﬁon :‘::JTE :V;ermem Evaluate
used& |0 ui
Japan wactice [SWWto [Fvelte to Eueluate Modiy | Modiy i
i ; SWW SWW !
Activities Ivletnam Vietnam S| sww What
eam learned
Sww
Narta | st Evaluate R8p(|>tr1 Evaluate New‘ ; Evaluate
Vietnam arta W results |y | requiremen aw
Tsuchiya to Narita &
Activities [arrive SW\Q/‘ Japan Tsuchiya What
:::ct'\ce leave learned

X6 EjXTTai—Ib
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K6 ZBBEED A V2 — VEllTHbH. ZDAT
Va—VIF2H26HOFYy 7 F 7 (VE—MEH) T
PFRL, HARM, XbhF2aflloms—aTiE S
B E FE22H 25 25 3H5 HFE TN AT
L, BHTHENRTR— b2iro72. 72, HAM
DA NFENAE TN M F L IZHEE L T PBL I
L7z Bl E P IicHARE XM F2AHT4H DY)
E— MEAFEMLZ. X6 DKL) E— MEEE R L
Twa., JE— F&E#EICIEIPOLYCOM ZfM L7z, 3
H9HDREZEDOY E— baxiEld, HARANI L 23H
A= LTHEBL, ZADTHETH S & iR L7,

4. Global PBL Feasibility Study OEERE

Feasibility Study TOEBE)ANAIZFEEEEICXK 5 D 1L
HOF ¥ —PFTORLTWE, v 747 TIRHT7ZRL,
EDO XD R AT A, HARM, N hFafllo
T — AR Z R L7z, ¥y 7+ 706135 4E
|2 & % Global PBL 7 — A DIHENC 4 5. HEIZENIC
Ihl), FENFTAT)E— FEEFERTSL. ZOW
1%, HA&RF — 2 ® PM (Project Manager) 7 Global F —
A ERIZHEFE TR L 72

BET) E— MRBmoMITE RT), RECHLEDNE
TN ETHAATHBIEST 2. BRMOHEIZTIR
gk, NMFAIZIEEHE FRPHEEL TREDT,
HAAHEMTIZ) E— FRHEOETE RS TV
FALDIARXY b aRh LD LT,

4. 1 UE— MREATOERIESM

LD E— F&aklE 1 HPET, DTo7r—<7ThH
%M L7 [11] (K8, [¥9).
= oy 7L SWW HBED
= SWW % 349 5 720 OFHE H o iz
o FH A N CHEML 72 LECEHEIE B O 5 R & 0T
A MEREE L, GRS R ARSI 7 A 1S 2 D BN
B4 ANy Ay
= SWW 123Kk &5 Hi 7z e HkBE
= HRERERR IR A SWW Bi%E T — 2 (F#k PBL 5 —
L) MEDT A —= KNy 7 EZFIUIDONWTDT 4 A
Jpvay

ZNEND) E— FRFEOFNS, KA b (HAMEE
NhFofll) T, UE—- MEETEERT LINE, BWEME
Ji% 0D 72 8 |2 Bk ]~ - BRe B o Fmn de Al & S L 72, 5
FERHIIGEL S N, SR A — VT H— N F —
DA N—=ERIIEM SN BRIZEFETH 5.

SWW OFFli &, Ko SN Pt 7 —< 4D T,

FHATHEM CEBIZCSWW 2 A L CALLEND 5.
SWW Iz Z V=7 27 %DT, SWW ZMHH$ 5121
F=2L THYMERTIUE RS RV, F—LATHOMT
BRUIFIULSWW ZEEMCE W EARF— 20K L%
L7726, HEH A b coTuya s e LToTEED
SEALICEBL L7z, BRI S e L CSWW 2EA DI,
e SO E e ANy PSR

Input Output

Global PBL team
Internet Application activities

SWW:

Evaluation report of
SWWw.

*What to evaluate (items)
*What perspective
*Practice

«Evaluation

*Discussion

Synchronized

Web Whiteboard New requirements

Software made by
Chubachi PBL

7 Feasibility Study Cf15 7771 ET o

4. 2 Global PBL Feasibility Study D77 k7" k

Global PBL Feasibility Study ®7 7 k7 MIEK 712
T SWW 0T, BIMOHFHELZ % GHTHK2 TR
FTO6DOOFRFaxy baERL. ZOW, FHliEE
SWW O, HARME LI F2HlF—21255
SWW NOBIMELIZOWTIE, I —741 Y7 THHE
WET &1 7572,

& 2 Global PBL Feasibility Study @7 k7w b

(e L7 ST
(Power Point)
SWW a—H<w=a27 /L 7
FHmE A 9
SWW O7T-Ah 13
SWW ~OiBHNEEEE(H A 9
SWW ~DIBANELE (A | J- L1l 3
BTN —TNoDT 4 — Ry 13

4. 3 BETUHS— MOFRER

5ED) - MEHEIKD o ER, SRS 72
12 Global PBL Feasibility Study 12 2WCTEE Tk &
LTC®HPBL, 4H%EML/7ZPBL, 70 =s MEFTO
N ) E— MEHEY AT A0, 7 o—,3)1 PBL
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EHEBREN DD, S5 IHINEECIINRERO D 5
AB3%TH o7z, —F, NRMF LA UN—TLBE
FEBRAS 25, N 2 ST & O ERRSR ORI DB 5
MIYLFEA T E Do 72 .

DFET v — s TELNEREEENT S, BET
P& LTOPBLIZDOWTIE, HAR »/N—=2I1X PBL I
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EHOBHHEIPEETHLZEDHE NI -7, B

HMBRFEI BT 5 PBLEEHEO 70— 3 boiA 105

FKgiciE, AL LTHEAETF — AR HEDORAR A N
YMYBRII A= arE LA LELNS, Ewo
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&, EBOREIER L7 B2 % - 72, 4o PBL
ZHE L COLHOHEZERIEB L ZMETE S LN
PolbE2 5. SBHHINLT—<ELTLERMF
AF — DFEBEOMEIEL DT YR LATHL LS
PR SNz F72, WEF — 2 & 5 Global PBL ~?
B SRR OHIFE b MW L bR T E 72

M9 NrFLAIDI—-71 > TER

4. 4 HEYEHEOEA
VI M7 ORMBMOHBEL LTEMLHE LN
FFATOBMYE—-PAF Yy 70342 MILLITFIOR

2

= =3I 2OWTIE, SWW (Synchronized Web White
board) X7 )V — 7 TS5 Y — )V TH ) Feasibility
Study DHRIZHES DLW, F/2, TEEENHLH
EXL B MRS LR T o7, —F, SWW O
VT NERLBADONREES T

" EBSHEEHOWMESLETH L. 72720, ZORE
1 2009 EEEICIIRE SO0 H 5.

X, BHEVOEHE AR
—HLwnwE, a3a=Fr—Tarphobwn, H#H
WiliL TWE bbb e gL Lo65Ww, bk
CEHTAN, TENF2ALHWVHFMO X v—&
Lol EDHDHADNDL E L. ZOREIR, KA
@ PBL CIIHLH BN M Fa~HiRL, F72, 4
HEO—IAHETHMT L L THIL TS, L
L, BEZOVWTIIEARORESLETH S ).

= Global PBL Ti&, N b4 &t 2 BEEARE ORED D
HZEIZEoT, HARM - REFLHMHNIZE - THAED
WWWRET I T & 7z

m I3 a2 == 3200w

5. Global PBL Feasibility Study @ 5¥1{fi & Global PBL
ERINSE B DER

Feasibility Study ®#& T, 3 H 23 HIZHR, BHET
Hifli k2% Fi1L, Feasibility Study D&l & 4 Do
HIZOWTDI—F 14 Y T ETo7. BRI L D
Global PBL (31 THEE 22 DTl v L FHL Tw

TeDIER, FEBRIZR o THIEMIL L <, - T
WILZFERFE7Z & v ) FR A Rz Hiffr kT
FTAFAETF—ARIRELHED,S L, FEFIZI DT
SBROLFITTITEZVEDIA L P 2L 55T05E,. 4
[6] @ Feasibility Study (2 L72 &5 o> T, 11
M H, ZRESEILE L7200 TE R L
FNEHRETEI LD DTH L. il REDP SHEED
FEWHR—- b2 L2 2R 10 26
Global PBL # % i 2 & 12, FRICHE L BEbh b 2
EEUTICEED S,

Why succeed this time?

*SWW was good to work with a team.

*SWW functional design has some debates from several
perspectives of users.

*High motivation of students (both in Japan and in Vietnam).

*Eachteam made preparation work in advance for the remote
meeting.

*English skill level was acceptable.

*There was a mechanism to control two teams to align.

*Small problem (scope is small), not open issues

*Scope was clear and shared by both teams

*Strong support, Intensive participation of staffs of both side

*Appropriate workload of both team, balanced workload

K10 SEKLAZER

= PBL 7— <A ChHLH I L.

s FEDEFNR—=T 3 UOPRENT L.

s EFEICL AT 22— a YERBBIYIZITB ) £w
IEHPDHY, FEERIIHMNETHDLI L. EEIG
%?f“%é#é:“’)%)\ﬁfﬁ?&&mfi&w 7, F—»4
DOHINHER R ZE DO AP NWT, ZONEHELTOI
Ra=r—varyToEbRwv. Lo, 33227 —
&5?%ﬁb5k?é%%kaﬁﬁiﬁfbb 1)
E— MERET, EWIIEESB UL EONLET)
AERDHND.

= ) E— MERIZITC, T dEaiEm e T 2 L.

= KA M(HREXRNFL)T, FNEN, FELIE
B BEEBRHS L o) LTWBET &,

= YA FOHEMT, PBLOHE F—=<, #DHIC
DOWTHERH AL, VU E— FEERZ OF A
THEY)RIFENTE S L & D12, Global PBL F— 4 &
LTho—EBz7-0>o2 L.

PLEZ, 4o Feasibility Study % # U TS 72K
HTHDH, FEHHTIIZR L, By A PBL T, KI&EH
% Global 7u ¥ =7 MEFEMTLHLEICIE, b o il
DERPBFFT SN LWREMIIE-> TS, E512, v
ThY o THETIE, I vk T - SEBEREOERL, %
REREED, REMIGESEN - a—T 1 v 7 - BKT AN, WA
F AL, Bfie &% 4 D7 2 —XA3d %. Global PBL
feasibility study Tlx, ZD ) b, EERMED D72 WEL &,

120 & DR T = — X DOHVEBALBRAE B o B B %



Mol llBERV. 5%IE, BYOT72—XZo0nTh
Global PBL TOW R Z RIS 2 XETH L. 512
U= N)VAFIVPLEE SNLOEY 7 b = 7RIS
P2 TlE R, Lzeh->C, aryivy v b, BRI
TuY s NEHZEDOPBL % 70— Uil onT
LI OHE % &0 TRBIISHRIET 2 RETHH ).

6. Global PBL Feasibility Study DR ICH & D < ER

ZO%, MR, HEFBEL L TO PBL OB
AL, PBLZIERARHE LTEAL 20 A
DFA LD TERMZ I L7z, PBL OFERiHE: &
PR, FAEHO e &R AR, S5, 2009
F£9 HIZ, MOU (Memorandum of Understanding) %
Y %4 L, Global PBL % itk 3 % 51 % Bi4s L 7.
A0 PBLAFH & Hifl ko PBLAFH I3, TH 5 75,
JBH b, A0 PBL & HAlTR%%20 PBL 25 Global 7-— 4
T 5. FERE, 200949 A 12 VNU COLTECH & X —
T4 YT TV, BARIZIE, i OB ETH - 72K
CE#D @ PBLIZH LC, HliRFOMEE ML, 5%
OFEEOWH LT VWr—<& LTV 7 by = 7H%ED
KTz — R L CHEAERALZ L L F—21F
VNU 5> & KB T 30 FFRE DR AD 5 N
ANIT W S [FEED A v N—4 ANTHER L2, V7 b
THZED 12D PBL &0 RIZEIR L7 WL, 4 H (16
W) &L, 20084ED 10 HOHMDNHD AT — kL,
IAREFCTIE T LTS, FAOLESMT 1AL
18I (F—a&ia &) &L, BTHEIIHLT
4HRES 25, ZOPBLIZTTIZERT A, 11 A
WZHHSER &SR 2 SN N F AR EM L, EHEERO
[ RIS, 2010 45 1 ABILE, EIRICERL T2

7. £ED

KAEE, BPIBRERIC BT B 7T — NV M & EH
T5FEELTCPBLO 70—\ VAibx#a L, WhEH:
FMEET A720012, V7 by T O 7 £ — XK -
72 Global PBL feasibility Study % X\ b F A EFRKKFN
A OFfiRF L e LML 72, R, #Y AT <%
BIRL 2B AE UL, EEW 7% PBL O H
L7270 — NV BEPTRTHALILERTIENT
&7, SLICCOREEETAERE LT P2
AT o o RF M EORRE, B LU, 21 EFI2E
MEH o> PBL 12D\ Tl HLIZ filidr 72

Global PBL Tl, 2 I 2=/ —3 3 v OEEVEHS
WCHEEKSNDG, Bl LTEHEo A bOMDa
S22 =33 YIEAES TIE %\, CGlobal PBL Tl

HMBERABEI BT 5 PBLEFE D 7 10— LA 107

DI —=2a PR 57200 v MEFERI L
MTELEEbNE, UL BEIT AMERIZE 5T,
WO THERZERDNDS.

AR

A7y s bOFERIZYE Y Vietnam National
University @ Nguyen Ngoc Binh %¢ ¥, Nguyen The
Hien ##%, Nguyen Hai Chau #¥%, HRX&tly — - v —
T TN EHBE RO INGE EH#HT S .

2% 3CHk

(1] #FBE P9 FRIEHEEEE 7, 2008

(2]  RREEMEE A, ESE IS X D E R
FEAM OB RIRILIZFT T ", 2005,
http://www.keidanren.or.jp/japanese/
policy/2005/039/index.html

(3] IH#RALPLIE A ARAE, IT A F OV AEHE V3™, 2008,
http://www.ipa.go.jp/jinzai/itss/download_
V3_2008 html

[4]  Yoshio Tozawa, “The introduction of PBL in a
Japanese graduate school university as an essential
curriculum for Master Program of Information
Systems Architecture”, 36th SEFI annual
conference, 2008

(5] FIRFEk, mHHEE, Ekikss, TER, “Global
PBL Feasibility Study ®EE &S5 207", v
T hNT T - T YRY T A 2009 pp.l67-174, 2009

6]  HHHEE, WERT, TERA, FiIREESR, “Global
PBL Feasibility Study # R ", BB
FO PBLEHICHT 27 —2 >3 v 7 2008

(71 UK RZFPE, "One Village One Portal &~ A2 7«
YITYVAT AR~ EIEE T OV 2 b~
H AR F 8 & BEAS Gl S AP B R
BE—mER 7 +—F 4, 2008

[8] Research Symposium on PBL in Engineering
Education, 2008,
http://www.ucpbl.net/activities/previous-
activities/activities-2008/pbl-research-
symposium-2008/3878829

[9] Masakatsu Matsuishi et al.,” International
Collaborative PBL using Innovative Factories”,
Research Symposium on PBL 2008, 2008

[10] EFIHMEAT SRS, “HWR S A T L 50 ERH
Fr~HiRk~ ", 2008

(11 KREET-, mHHEE, Pekikd, TERBA, FiR
#k, "Global PBL Feasibility Study ®OFEARAE ",
FIT2009 pp.515-516, 2009



FESEHAT RSB RS E  Nos, pp.109—116 (2010) (#ai)

PBL HITERA v 79 A MTF 7 F ¥ DOfESR L EH

gk ik - Rk

BT

Ro® K

Development and Operation of Information Infrastructure
System for PBL
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Abstract
We can point out three major problems in Project-Based Learning. The problems we discuss in this
paper are 1) communication overheads in the group work by students, 2) difficulties of evaluation of
students’ activities in the PBL, and 3) project management costs. In order to solve these problems, we
have introduced a groupware named the infrastructure for PBL: iPBL. This provides several functions
which support the activities of the students in the PBL. We mention its concepts and usage of iPBL in

this paper.

Keywords: Project-Based Learning, PBL, iIPBL, Project Management System, Project Server

1. FU®IC

FE S Al K % B2 (Advanced Institute of Industrial
Technology, PLF AIIT) Ti&, fEROBHEIEIZBIT
AL b )iz, 7a Y w7k N— 2% (Project
Based Learning) O R %5Fli L <5525 247
VX 2T AFBEALTWS, EEDVHRT 5HILTI,
PBLICE VB AT D7 —%727 FThbH [1EH
T—=%77 M OFWETo T

AT TR RFIIFM 2 G5T BB, FEPMEL R
L L THED e R % 3- il 2 O TldZ <, PBL
TR LTy T vy — (FEHHRITIES) % HiliT 4.
PBL % BEHE KM TEA L T L BIZIRSEIZB W
TOWZTCWAE, L Lahrs, KRB LEEICBY
TEFHBTEAL, B0, FAEOBTEMGE LT
FHELTWARFRZENIZBWTIRB L L, Eimas
KTH5.

PBL Bl OHE DYt D — D3 A0 7 )V — 7 % fE Rk
L, V=77 —7 %@l L CHERREIThESLZ LT
HbDH. FHRTNERECLEE, EHENANE (HHY
AT LOWELRY) REET L7720, BT 21EE% 8
L CEBETHNDZBERTE S, PBLIXIEHMS A7 4
IR T B EBIEEFE ORI LIZFRNTH D
FRlo7ud o7 AT Y =RV 7 by 2 THITEDE
W AHRITH A [213].

PERDBE LR CHERDOIEEIZB W TIE, HERE

EFELTOFA Ay yarRLbba—7LER{T)2 &
13dH > TOHMEEEIZ Db ORMEANTIT . ZHUSH L
T, HHOA =TT aT 27 N, FELISE
REIZHY 4t PBL Cld, MRAIZFHEICH LTIV —
THTO#ERIAI 2= r—ary28RkT5 2oz
Mo, FEOII A — g YREENRTF — AEEIRE

MERTEDL., T2, FHEOY A7 % A N—THHL,
FNLEREHNTAILETOEOOMBEIZNY 70t
AERBEDLZEIIZEY, <AV AV NIRRTV T
/7 AT =2y THRERTE 5.

EC, PBLICIZ IS ORI OWFEHEICIE 2w
WEEN B B S, EOPOFRTXEMEIDH 5.
ZZTETRO 3 MERET 5

HB1OMEE LT, V=TT =rDlzOD3I 2=
F—TaryRv R YA Y MINT LFOEEHMENT
FROEFINIFEL A>T LE) L) DD 5.
TN—=TFEERTHOIS KL - a EEEZT 2T 2
T CIEEE R EBEITR % B0 57201275 Tk
W RERE LT A DS B e A ROV & SR IEE LT
H5b.

PBL OHBFHRREEHDO L 720121, 7 )v— TG &
NOFEEE & O/NT v RZEET 5 0WEHdH 5. PBL
BB FEE L LT, A NN—[[+ns
V=TT =7 &/INTREL 2R LaMS, MADHEE
BO7ZODORM LTI ENDIRIALEE L,

PBLIZBIT A4 2 OMEN L L CPBLIZBIT 554
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DFFM% 1T 72\, GEROWZER OB IR B 548
EIZBWTIE, BRI & L ToBEm o g R s
B —EDOKIEE T2 L TV BN E ) PTG 72
DOHEREMEL o Tz HBEAA, PBLIZBWT
b7uY s MTRE LR RS B 720D 5
DBAIER ZVEHT 52 ENHWTH S, L LkDS
5, PBLIZBWTIZZDOHRMEEEMIZL o Th 5 HE
RRIT HICELBE (Fat ) IO RIZED
HRETHD.

COMME, —HMIZEB BT o EE
HIBRTE N E )P TIER L, ZORFEORE
LEFM RIC R A5 TH D, 2F Y, [H URHEE Rk
FTELDICLEL LI A MIRENIZL - TRARY, oA
OB NHER LD ERIAE, L) B TE S
FEHIZB W TIIFFICEELZ LB TH .

CDZENS, PBLIZHBWTIEERRY % BB 75T
T AL, FNEELBECOZEEDEEONEDOE A
Do OEMiL KEIIR L, ZOZ L HORFETN
3 RCERM L LTRGBS ERTE ozl
LTh, TZETOEFHAENTHHTEZLDDTHLD
oI, BANLEN T HE L CGEY) 2S5 2 A 2
ELDHVABEV)Z LIRS (bokd, &<TWE
Ty bNEEAE o7 Y 2 MZBITAFAED
WHWEZT% b > TRIEEZ G2 TRVWORE I LV 2
LIZE L QR ORI A ) ).

BIOMEMNE LT, ZAEPMNFIITEY s b
AV XY M ERETLHOFHE L v E ) HEIZOW TR
fL7zw, 7oy b3 I A2 M EMEIZERT
B 72O LB L 7 B HEk AR & L C PMBOK (Project
Management Body of Knowledge) 7% % [4]. AIIT T
IR 1 4RI PMBOK 20 4l ) 2 %iE L
TW5.

PMBOK I3 AKBfHEZR 70V 27 b AT A Y N2
L2, —BMEODHLHMBARROEETHL. Ihrd:
Bo7ay s MIUGHETALZ LZF NI ERS R L
TldZvy. PMBOK 2SS & b L KO 70 Y o
FEBELTVWLEVWIZELHY, 4~6 AFEEDS
V=TI ksr70l 27 MZEOFEHHLOH W E W
IEEL H 5.

FHEOBRIX, 70z b ATAY FPOETOH
AR % PBL CIEM T2 2 L3 L WS, WAKR, &
H1x WBS (Work Breakdown Structure) (2 X 5 &1,
TR, eI e AE S e SR g L TRk LW, L
LD, RIZINSZTFIZR-s72E LTY, Lo
N EFERT D 20ICIE—EDOFMAh 5. N7
07 T, YAV AYPIALEEHTE 0,
INEDOI A EHIT A 7200THIZoWTHENT 5

RETHAH. ZOHICIE, MbhroTad ey b<it
VAV NY = VEEATLEIENDEODERL L 7
5.

UEx#ETLE AFBTHRY EFSPBLICBWT
WOMERLS TR LS LWHEIZDTO 3 RE %S,

@ /=TT —=7IlBITAH, FilIaIazsr—I3

VHEBRE LI ANy FERRT Lk
® PBL IZBWTHAEDRED © 13 T TOMEIZE
T A EHMiO T EIC OV THETT A 2 &

O FAENFIZIT U 27 b AT AV P EET
ELEHTHODOBEENTEABETAIL
PBL IZ BT X EMEIIMIC D 505, ARHF
ZRTIREICINS D 3 HORBEE @ 572012, PBL
TETLEENHHCTEL I N—T T 2T HETS
EVH) 7O —FERS. PBLICBWTIHEH LR T W
IFNV—=T T e HETNE, V- TN TOHERR S
TR O & Vo 7EEPRILTE 5. £72, 7
V=TT 2 TIZE ) FEOTHEHOFRLEFREHRTE L L9

272 5.

%B, PBLIZBWTEHEEO 7O Y 27 MEE *E
THODOY AT AEREALIZHEHE LT, BHHIET
Oy x7 bATVAY MNFEICERL, #4270l
7 MEMBICERTE 2 L) a0 ¥ a— 5 HFE 2%
572012, V=TT [Goop) # Wiz AT
LERFEL TV 5 [5]6].

B 17 & 1 Project-Based Learning (PBL) % X & 3
HaA— AEHY A5 AT D Collasys # B F L 7-.
Collasys i3 70 ¥ = 7 b OEE) % i T 4 FEHE & PBL
DI—AHBE T LIET LTS, IFIC 7Oy b
BREPOL 2 — - EEEEEE L Tw 5 [7]

INSDOFATIHETIE, HAKFD 1L DOFEL VS
T/ N R T Y A7 AR L T\wab . AT T3,
BLRED 2 FELEBNPFATCEALATF—F ) T4 %
iznZl, FREVBEFOMBATH L2058 T
FAALNVTOY +) T4 %25 %w, HA
TAHYATFLADEME LT

DT, K#HLTiE, 2 TPBLOOD T V—TF =
7 CTd % iPBL OEAIZE L Tk, 3. TPBL D729HIC
iPBL 252t 3 2 #4858 L FIHEICOWCHAT 5. £ 72,
4, TIPBL ®% —N—8EH|ZOWTHk~, 5 TEELS
BOUWERIZOWTH L, 6. TELHEIT).

2. PBLOEHDOTIL—T 1 T7DEA

AWFZE T, FIE Ck_7-HE % {9 5 72912 PBL
2B 5 A OB B & AT TR 27200 7
V=TI 2 TIZOWTERT L, EHLIX, ¥4 PBL
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X1 iPBL OFHEE (%% &FERHTZ Y-

IZFIHTE 5 1E#H Y A7 4L LCTIiPBL (infrastructure
for PBL) %% L, AT OB 24 L Tw 5 [8]
[9]. iPBLIZ~ 41 7 @ v 7 b ® Microsoft Office Project
Server 2007 [10] & N— ZZARZMFICH AT <AL AL
VAT LATHY, TIV—=7 = THER A 5.

AIIT CTl, 2008 FD 4 HE VIEMT7T—F 77 F v &

WOFEANR LCIPBL #38 A L7z, F72, 2009 4EEE A
SIFAIEHME I OFAEIZ SR L TV D, 22—
FHDHKI L0 ATHY, BEPIOATHL. VAT L
DEAZHToTI~A 70 T MED/S— b F—TH 5
T 7a Ty =7) A ICHESE 2 RE L 7.

AIIT® PBLH 7 v — 7 7 = 7 & L T Microsoft

Offices Project Server %% L 7z E 2 EIZKk D@ T
H5.

@ Ul YAV AYMNHY =NV ) 12— 3
YELT—EDY =T &Mz, Hamsirdse
FoTwnwibZ

@ LU —T T4 XMW TH DIz, WELLKEE
DRAD L L

® Microsoft Office Project 2007 Professional [12] & ;&
L, WBSICLBAF YV a— V&R 1)y — 2%
M &2 52k

® Microsoft Office #5% (Word X Excel) & @ #A
P A% 5\ Microsoft Windows SharePoint Services
M3l zHw/za >y 7= Av Ay bosfiftitisk s
ek

® KFDEET AT A7S Active Directory [14] 4l %
HO7ZRFEY AT A2 HEALTBY, ZOYAT
D& D 2= FRFANDORNE DS %720

O REDEAZIKEVPMEFEOMEATHLDT,
KHOEHBTOLFATRZEGEZFMHALTL S5
AP R/AEATR

INSOEETHHT LI T, #2EICPBL OO
DERBRITNV—T 7 = TERERRMT 2 2 L &2H,
AR To . THZIATLCIPBLZ W T 7B Y
7 M ERERT HBINEE 2 LY AT A OBETIE
HFERER L, &b, ZOBEFIREZ AT, HE4
F @ PBL B SCRIFE AT A 5 2 A %75 T
5.

VAT LADOERICE L TIE. MEIIEEDSER AT
725, 2009 EEDIE, REDOHFR—MA Y v 7HEH
TV, T A s Yo7 v oY
DL TR L ZIT T 5,

3. PBL M7= iPBL ##2{t3 3 #4EE

3. 1 iPBL OD#EEDOHE
M PBL % FEMET 5 729012 iPBL CTHIH T & 2 1&HE
O&EMGEEHBET S, K1ICIPBL 01— 2 &E T8
W23, FNo0—FPFHT LY —)b, KUY, iPBL
T A BRI E F L. MO, Ny s VR
TEWET B0 — /N— P S HHT 5.
® Microsoft SQL Server
DBMS (DataBase Management System) T 1),
ETOFRIZOT—F X=RHEMT 5. L1—
YOEHEZ DT =5 N= A% FET 5 Z Lidw,
® Microsoft Office SharePoint Services
Windows Server 2007 25#@flt 32— A (¥ —
N) ThHY, WHNGZI YTy T AL ME
REZ fRAES 5.
® Microsoft Office Project Server 2007
Project D& FEE A ST 59— N—Th 5.
W2, 7Y Y FTHEEEY = VIOV THHT
5.
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® Microsoft Office Project Web Access (PWA)
Web 75 7 % (Internet Explorer) 75 7 7 %
AF 5 Web 7 7)) r—33rThU, Microsoft
Project Server IZ BT 2 FIHHMITD A >~ & —
Tr1—ATHbH T—FRT77ANVEHRFGLIZD,
BRI A CTaIa=r—2ary L3570
DIN—=T 72T Thb [T—7AR—A] O
HEENTLT L. PWALT =7 ANR=ZbEL LY
SharePoint Services ® _FCEIfET 5.

® Microsoft Office Project Professional
HHOT 7Y —3 3 ThY, Microsoft Office
Project Server 2007 & 4 v b7 — 7 #&FH TS
LI IAT Y NI T NI T THAL TTT4AH
V7 WBS fREMHEEL 2 THBY), WBS OIEK -
W - PRAF - WS EDMTR 5.

vy CIPBL O — W& f&E# 2 L IZHB L THBT %

@ X )N—
TuY 7 bOAN—4H (PMz&t) 799
HETHDH., AUN—EF A7 OWFE, PM D
WS, WRYORE, VA7 S BREREOM®
Hie & %17,

® PM (Project Manager)
TuT s rORAT v —HHE) EETH L. PM
I A N =DRTFHENIMR T, FHOIER,
EW B &%179 .

® H K
HEZTOY 7 b ok, GEIREE (RERER)
DR, WM OMEREZITH. 7o, BAVER
ERFEICEATHIEHE.

3. 2 SharePoint 7 1Rt ¥ 3 #aE

SharePoint 232t 3 2 F§pE & L C, 7— 27 AR—2X
Bdhb, T—7AR=AE, FFarAy b 237ET
T FIVE DB 5. Windows D Internet Explorer B 7>
ST 2L, H72pdba—hvo7 74 VIZT 7R
LCWL00 L) ICBEFTEETH D, T2, N—TV =
VEBREEL DY), WERMOT vy T b, REHRD
Frv A YOBERIT)ZEIZED, 12D 774N
AEBADPRET L EDTLT) I M R#T DI LN
T&5.

¥ 72, SharePoint ¥ — Y — 212131 A MEREND 5.
JARMEET—TNVHOTFT = R=ZADZ L TH 5.
SharePoint TV A M & 5%E3%T 5 &, AJICwmEHD A~
Y =72 =AY AT ADVHBTERT S, 2—Hi3Z
NEFHTAZLIZL), T—IR—=ZAZERTE 5.
fERE L 727 — %1%, Excel % Access (ZHi ) L THEF*
ML%Z$TAZEBTHETH 5.

SharePoint (2141 b Z{ER T 2H80Ed H 5. ¥ A b
WFML L7z by T R=TV &L, ZOHFICFF X2 b
AR, Wiki, VA R EFHEICERTE 5. BT,
[BEBEERHT A N & [FEHATA M 0202 &L
Twab, HERY A MIIBBROBHEHT D) A b A3
5. FERY A NI PBL 25T A FEMITOR—%
WIRAEDTTH L0, BIEO L ZAHE WIHHL T
W\,

IhPAMS, T —bOKRELH Y, FHil o Self
Assessment DFEHOBFIZFIH L T 5.
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I AR L R — RIS L9 1T
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An Empirical Report of PBL with Synchronous e-Learning
System '

Yosuke Tsuchiya®, Shoichi Morimoto™, Takeyuki Nagao®, Shogo Shimizu*, Satoko Moriguchi*
Hideki Murakoshi* and Shintaro Ishijima*

Abstract
Recently, an advanced information systems architect education by PBL(Project Based Learning) is
widely. There is LMS(asynchronous e-Learning system) as a tool supporting PBL education, but that
has a lot of unsuitable points for education method of PBL. In our work, we apply the synchronous
e-learning system to an advanced information systems architect education by PBL.
This paper describes the result of the PBL with synchronous e-learning system. Also, we report
proposal for practical use of a synchronous e-learning system.

Keywords: e-Learning, PBL, synchronous e-Learning system
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An Improvement for Teaching and Learning with ICT

Hiroshi Koyama*

Abstract
This paper reports on an improvement project of PDCA(Plan-Do-Check-Action) process for teaching
and learning using Information and Communication Technology(ICT). We designed and implemented
two information systems such as online student evaluation of teaching and Video Contents for portable
media players for purpose of getting efficient processes at the Check and Action stages, and estimated
several conference and communication tools for an approach of student-centered classes. In this paper,
we will summarize them and clarify the subjects of PDCA process for teaching and learning.

Keywords: Information and Communication Technology(ICT), Scholarship of Teaching and
Learning(SoTL), Improvement of Teaching and Learning, Student Evaluation of Teaching(SET),
PDCA(Plan-Do-Check-Action) Process, Faculty Development(FD)
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Quality Engineering in Product Development and Design Stage

Masato Suzuki* and Shigeomi Koshimizu™

Abstract
This paper offers a commentary on quality engineering, which has benefit in the phases of product
development and design. Quality engineering is also known in Western countries as the Taguchi
methods, in recognition of Dr. Genichi Taguchi, who proposed a set of methodologies. This paper
introduces readers to tangible tools devised for using his principles in practical applications, such as
loss function, S/N ratios, orthogonal array and graphs of factorial effects. It also discusses the utility of
quality engineering at the product development and design stage.
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A Study on the Practice of Project-Based Learning
in Master Course of Innovation for Design and Engineering
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Abstract
Recently, the project-based learning (PBL) has been introduced to improve the education of the
lecture form in the higher education organization such as universities. That is, PBL gives students the
opportunity to work autonomously and culminate in realistic products or presentations. However, there
are a lot of similar techniques such as OJT, workshops and various variations appear even if it is called
same PBL. The purpose of this paper is to examine the practice of PBL in master course of innovation
for design and engineering based on executed "midterm evaluation questionnaire of PBL".

Keywords: Project-based learning, Monozukuri (product) architect, Interdisciplinary cooperation,

Harmony in diversity, Competency
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About the Execution of PSP Based Training for Software
Process Improvement

Hideki Murakoshi*

Abstract
I have been taking charge of the lecture concerning the software development in AIIT. In the lecture, I
am executing training based on PSP (Personal Software Process). This report describes the application
of CMU SEI PSP course to the lecture in AIIT and the execution of the lecture.

Keywords: PSP, Personal Software Process, Software Development, Improvement
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Continuous Relaxation Algorithm

for Discrete Quasi L-Convex Function Minimization

Satoko Moriguchi* and Nobuyuki Tsuchimura™

Abstract

We consider the problem of minimizing a nonlinear discrete function with quasi L-convexity proposed
in the theory of discrete convex analysis. This problem is more general than the problem of minimizing
L-convex function and, for this problem, a steepest descent algorithm and a steepest descent scaling
algorithm are known. In this paper, we use continuous relaxation approach which minimizes the
continuous variable version first in order to find a good initial solution of a steepest descent algorithm.
For discrete quasi L-convex functions, we give a proximity theorem showing that a discrete global
minimizer exists in the neighborhood of a continuous global minimizer. This proximity theorem affords
theoretical guarantee for the efficiency of the proposed algorithm,

Keywords: Optimization Theory, Mathematical Programming, Optimization Algorithms, Convex
Analysis, Combinatorial Optimization, Discrete Convex Analysis

1. Introduction

In recent research towards a unified framework of
discrete convex analysis [11], the concept of L-convex
functions was proposed as a generalization of the
Lovasz extension of submodular set functions [7]. The
concept of M-convex functions was also proposed as an
extension of that of valuations on matroids invented by
Dress and Wenzel [2]. These two concepts of discrete
convexity are conjugate to each other, and a Fenchel-
type duality theorem holds for L- and M-convex/
concave functions [11]. Applications of discrete convex
analysis can be found in mathematical economics with
indivisible commodities [11[13][14], system analysis by
mixed polynomial matrices [10], etc. These two discrete
convexities, L- and M-convexities, play central roles in
the theory of discrete convex analysis and provide a
nice framework of nonlinear combinatorial optimization;
global optimality is guaranteed by local optimality and
descent algorithms work for minimization. Steepest
descent algorithms, which terminate in pseudo-
polynomial time, and steepest descent scaling algorithms
[8], which terminate in polynomial time with the aid
of a scaling technique, are also known. The proximity
theorems on a scaled local optimum for L-convexity
and M-convexity guarantee the efficiency of scaling
algorithms. Furthermore, the proximity theorems

between the continuous and integral optimal solutions

for L- and M-convexity provide the efficient minimization
algorithms from the viewpoint of both theory and
practice [9].

Quasi L- and M-convex functions were introduced as
classes of discrete quasiconvex functions by generalizing
the concepts of L- and M-convexity [12]. Various greedy
algorithms work for the minimization of quasi L- and
M-convex functions and some proximity theorems on a
scaled local optimum for (semistrictly) quasi L-/M-convex
functions, which guarantee the applicability of the so-
called “scaling technique” to the quasi L-/M-convex
function minimization, are established.

The objective of this paper is to show that we
can generalize the proximity theorems between the
continuous and integral optimal solutions for L-convexity
towards quasi L-convexity. We also minimize a quasi
L-convex function more efficiently, in the case where
the continuous variable version which can be minimized
tractably is available. For quasi L-convex function
minimization, unfortunately, we do not know yet a
polynomial-time algorithm. It is known that quasi
L-convex function minimization is very hard problem.
We propose a continuous relaxation approach which
first minimizes the continuous variable version, ie.,
a continuous quasiconvex function, in order to find a
good Initial solution of a steepest descent algorithm.
In general, for discrete function minimization, we can

say that the rounded continuous relaxation solution is
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almost certainly nonoptimal and may be very far away
from the optimal integer solution. For separable convex
optimization problems, proximity results between the
continuous and integral optimal solutions were obtained
[3l[4]. In this paper, for the discrete quasi L-convex
function minimization problem, which is a nonseparable
optimization problem, we give a proximity theorem
showing that a discrete global minimizer exists in a
neighborhood of a continuous global minimizer. On the
basis of our new proximity, we can minimize a discrete
quasi L-convex function efficiently by using continuous
relaxation. In order to show the performance of our new
continuous relaxation approach, we make numerical
experiments with randomly generated test problems.
It is observed from numerical results that our new
approach, when applicable, is much faster than the

previously proposed algorithms.

2. Preliminaries

Let g: R" — R U {+0c} be a function. The effective
domain and the epigraph of g are given by

domg={z e R" | g(x) < +o0},
epig = {(z,a) e R" xR | a > g(z)}.

For a function g : Z™ — ZU{+400}, we use the notation
domzg = {x € Z" | g(x) < oo} for the effective
domain of g.

A function g : R" — R U {400} is said to be convex

if it satisfies

glap+ (1 —a)q) < ag(p) + (1 — a)g(q)
(p.q € domg,0 < a < 1).

A function §:R" = RU{+o0} is said to be

quasiconvex if it satisfies

glap+ (1 — a)q) < max{g(p),g(q)}
(p,g € domg,0 < a<1),

and semistrictly quasiconvex if it satisfies

glap + (1 — a)q) < max{g(p),g(q)}
(p,q € dom g with g(p) # G(q),0 < a < 1).

It is easy to see that convexity implies semistrictly
quasiconvexity, and semistrictly quasiconvexity implies
quasiconvexity under a certain assumption.

A convex function g : R — R U {400} is said to be
proper if dom g # ), and closed if epigis a closed

set. For a closed proper convex function
g:R" = RU{+oc0}, arg ming # 0 if dom gis
bounded.

2. 1 L-Convex Functions

For vectors p,q € Z", we write p V ¢ and p A q for
their componentwise maximum and minimum. We
write 1 = (1,1,...,1) € Z™. A function g : Z" —
RU{+o0} is called L-convex [11] if it satisfies (SBFIZ )
and (TRF[Z ):

~ (SBF(Z) ~

g(p) +9(q) 2 9(pVaq) +gpAq)
(p,q € domg g),

N
- (TRF(Z)

dr € R such that

S gp+1)=g(p)+r (Vpe€domzyg), )

where it is understood that the inequality (SBFIZ ) is

satisfied if g(p) or g(q) is equal to + 0.

The concepts of L-convexity can also be defined
for functions in real variables through an appropriate
adaptation of the conditions (SBF[Z ) and (TRF[ Z ).
Namely, we call a function g: R"™ — R U {+o0}
L-convex [11] if § is convex and satisfies (SBF[R ) and
(TRFIR ]

(SBF[R])

g(p)+9(q) > glpVa) +3g(pAa)
(p,q € domg),

(TRF[R])
dr € R such that
glp+1)=g(p)+r (Vp€ domy).

2. 2 Semistrictly Quasi L-Convex Functions

To extend the concept of L-convexity, we relax the
submodularity condition (SBFI[Z ). Let g : Z" —
RU{+o0} be a function. We call g semistrictly qua-
sisubmodular if it satisfies (SSQSB[ Z )):

(SSQSB(2))
For all p,q € Z™, both 1 and 2 hold:

L. glpVaq) > g(q) = glpNq) <g(p),
2. glpNg) > g(p) = g(pVa) <glq),
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and call g semistrictly quasi L-convez if domg g # 0
and it satisfies (SSQSBI Z )) and (TRF[ Z N[12].

Let g:R™ — RU{+0o0} be a continuous function.
We call g semistrictly quasisubmodular if it satisfies
(SSQSBIR ).

(SSQSB[RY)
For all p,q € R™, both 1 and 2 hold:

L.glpvae) >gla) = glpAg) < g,
2. glpng) >g(p) = g(pVa) <alg),

and call g semistrictly quasi L-convex if dom g # ()
and it satisfies (SSQSBI R ]) and (TRF[ R J).

2. 3 Minimization of (Semistrictly Quasi) L-Convex
Functions
In this paper, we assume the existence of minimizer
of (semistrictly quasi) L-convex functions. For this
condition, we need y = 0 in (TRF[Z ) and (TRF[ R ).
For minimization of a discrete L-convex function, we
have the following optimality criterion, which shows that
global minimality is characterized by local minimality.
The characteristic vector of X C {1,2,...,n} is
denoted by xx € {0,1}".

Theorem 2. 1 (Theorem 7.14 in [11) Let g : Z™ —
RU{+o0} be a discrete L-convex function. For p €
domz 9, 9(p) < g(q) (¢ € Z") if and only if

gp) <glp+xx) (XC{1,2,...,n}). (D

Likewise, for minimization of a discrete semistrictly
quasi L-convex function, we have the following
optimality criterion, which shows that global minimality

is characterized by local minimality.

Theorem 2. 2 (Theorem 6. 2 (i) in [12)) Let g : Z™ —
RU{+o0}be a discrete semistrictly quasi L-convex

function. For p € domgg, g(p) < g(q) (¢ € Z™) if
and only if

gp) <glp+xx) (X C{L,2,....n}). @

Note that we verify (1) in polynomial time by the
submodular function minimization algorithms [5][15]
[16], but (2) in exponential time because there exists
no known polynomial time algorithm for semistrictly
quasisubmodular function minimization.

Throughout the paper, we assume that a continuous

semistrictly quasi L-convex function has a minimizer.
Minimization of a continuous semistrictly quasi L-convex
function is tractable with a theoretical basis provided by

convex analysis.

3. Proposed Algorithms

For discrete semistrictly quasi L-convex function
minimization, our continuous relaxation approach and
proximity theorems between the discrete minimizer and
the relaxation solution are given in Sections 3. 1. Section

3. 2 1s devoted to the proofs of proximity theorems.

3. 1 Algorithm for Semistrictly Quasi L-Convex
Functions

The local characterization of global minimality for

semistrictly quasi L-convex functions (Theorem 2. 2)

naturally leads to the following steepest descent

algorithm [12, Sec. 6.2].

Steepest descent algorithm for a semistrictly quasi
L-convex function g

SO: Find a vector p € domz g.

$1:Find X C {1,2,...,n} that minimizes g(p+ X x).

S2:1f g(p) < g(p + xx). then stop ( p is a minimizer
of g).

S3:Set p :=p + Xx and go to S1.

Note that polynomial time method to find ¢ in step S1
is not known, although we can find one by submodular
function minimization algorithm if g were L-convex
function [5][15][16].

The following is another “proximity theorem,”
showing that a continuous relaxation solution of
a discrete semistrictly quasi L-convex function
minimization problem exists in a neighborhood of the

integer minimizer.

Theorem 3. 1 Let g : Z"— R U {+o0} be a discrete
semistrictly quasi L-convex function and g : R" —

RU{+00} be a continuous semustrictly quasy L-convex

function with argming # 0. We assume that

g(p)=a(p) (peZ).

Then, for any p* € argmin g, there exists some p €
argmin g such that
pr<p<p +(n-1L
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The proof of Theorem 3.1 is given later in Section 3. 2.

When we have a unique continuous relaxation
solution, to minimize a discrete semistrictly quasi
L-convex function ¢, we propose a continuous relaxation
approach which is the steepest descent algorithm
starting with a continuous relaxation solution as the
initial solution. Uniqueness of the continuous relaxation
solution guarantees that our continuous relaxation
approach is efficient if the relaxation solution can be
found fast. In order to find the relaxation solution,
we can utilize continuous quasiconvex minimization
algorithms for g since a continuous semistrictly quasi
L-convex function is semistrictly quasiconvex by the

definition.

3. 2 Proof of Theorem 3. 1
Proof . For an integer s > 2, we define gs : Z" — R U
{+OO} as
_ (P n
9s(p) =g (g) (pezm).
We have
9(p) = gs(sp) (p€Z"). 3)

Forall p,q € Z" and 0 < a € Z, we have
s(219)29(0) = a(2vD)<a(?).
s s s s s s

((29200) = 202 <o),

gs(PNq) > gs(p) =

Thus semistrictly quasisubmodularity (SSQSBI R ]) for
g leads to (SSQSBI Z ) for ¢s.
We have

np+ 1) =3 (252 ) =5 () =00,

S

which means (TRFIZ]) for gs.

We have domgzg, O domzg # 0. Those three
properties mean discrete semistrictly quasi L-convexity
Of gs.

Optimality criterion for g, ie, (2) yields

g(p") < g +xx) (X C{1,2,...,n}),
which implies

from (3). By applying semistrictly quasi L-proximity

theorem on a scaled local optimum (Theorem 6. 4 in [12])

to gs and sp*, there exists ps € arg min gs with
sp* <ps <sp*+(s—1)(n—1)1. )

Dividing all parts of (4) by s shows

s—1
p*gpf<p*+ (n—1)1<p*+(n—1)1.

Put K:={peR"|[p*<p<p*+(n—1)1}. Since
K is compact, every sequence in K has a convergent
subsequence, the limit point of which belongs to K .
For k€N, we suppose s = 2k,p8k €arg min
Js;, and %’“ € K . From the sequence {ps—k"} , we

Psy

take a convergent subse quence {?} and put

. Psy, . . . . .
lim; oo —% =p' € K. Continuity of g implies

Sk
. _Dsy. — 1. Psy,. _
hmz—»ooﬁg( skl) = g(hmz—>oo S]:Z) = g(p/) . Note
that {g( ;:'i )} is a monotonically decreasing sequence
_/Dsy, i Psy, _Psy,
(G55 29(52) 2 29(55) 2+ ) and

3 < g(i’;:i ) =mingy, (i€N). ()

Now, we prove g(p') = min g, ie, p’ € arg min g, by

contradiction. Assume g(p') > min g and put g := g(p')
— min g> 0. We fix an arbitrary p € arg min g. For
any number ¢ > 0, there exist N € {sy, | i=1 2,...{
and ¢ = szvzo% with bo := [p]and b, € {0,1}"
such that 2Vq € Z, |p — q| < . Continuity of g gives

vgl > 07356’ > 07: |l'—y| < 6E’aj ‘g(aj) _g(y” < ‘5/

for x = p and y = ¢. Now, considering the number

e’ = 2, we have

. . 3 .
min gonv < g(¢) < ming + 50 <ming+¢&o = g(p'),

contradicting (5). This proves g(p’) = min g.

4. Numerical Experiments

We here mainly compare the performance of our
new continuous relaxation approach with those of the
previously proposed algorithms. We observe from
numerical experiments that our approach is much faster
than the previous algorithms.

We implemented three algorithms for minimization of
a discrete semistrictly quasi L-convex function shown in
Table 1 in the C language to compare the performance
of these algorithms.

We use the following libraries:

«‘'L.BFGS by J. Nocedal*! with its C++ wrapper by

T. Kudo*?, which is an implementation of quasi-

Newton method for continuous function optimization
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Fig. 1 The figure of function f(x).

[6]. As the routine requires the gradient of the
objective function, we calculate a finite-difference
approximation by calling the function evaluation
oracle n + 1 times. We use this only in RELAX (our
new continuous relaxation approach).

¢ ‘SIMD-oriented Fast Mersenne Twister’ developed

by M. Saito and M. Matsumoto®, which generates
pseudorandom numbers. We make use of this to
generate test problems.

As test problems for discrete semistrictly quasi
L-convex function minimization, we consider the
following function:

g) =10 D hijlpi) —p(G)))] (p€Z™),

1<i<j<n

where hij(z) = a;jz*+b;jz and f(z), defining as

follows,

z—(1-C)ll (lz] =0 (mod 2)),
fl@)=1 2] - (1= )= 4 Ca — [2])
(otherwise),

are univariate functions. We adopt f , whose
slope alternates between 1 and C (= 0.001), to convert
a convex function into a quasiconvex function, and draw
its figure in Figure 1.

In our continuous relaxation approach, we use

gp) = > hij(p(i) —p(j))) (p€R").
1<i<j<n
n , we generate ten test problems

For each
with randomly chosen integer variables
1 <ay, ai; <n, —n? < b, ¢, bij <n? . For each
problem, we randomly choose an initial discrete solution
po satisfying —10n < po(i) < 10n.

Our computational environment is the following:
HP dx5150 SE/CT, AMD Athlon 64 3200+ processor
(20GHz, 512KB L2 cache), 4GB memory, Vine Linux 4.1
(kernel 2.6.16), gcc 3.3.6.

All the algorithms implemented here provide an
optimal solution under the assumption that an oracle for
computing semistrictly quasi L-convex function values
is available. We measure the number of oracle calls and
CPU time for each problem. Our numerical results are
summarized in Figure 2. The upper of the figure shows
the relationship between the number of oracle calls ('
and dimension n for semistrictly quasi L-convex function
minimization, and the lower shows the relationship
between CPU time 7T and n. In all the algorithms the
relationship is linear in C and 2", which implies C =
O(2") . Also, the relationship is linear in 7" and 27,
which implies 7' = O(2"™). These results are displayed
in Table 2.

Table. 1 Algorithms we implemented for semistrictly quasi L-convex function minimization.

symbol algorithm

SD steepest descent algorithm [12, Sec. 6.4]
SCALING | steepest descent scaling algorithm [12; Sec. 6.4]
RELAX our new continuous relaxation approach

Table. 2 Observed computational complexity for semistrictly quasi L-convex function minimization.

algorithm ‘ SD SCALING RELAX
oracle calls C' | 3.4 x 10® -2 83 x10' -2 3.7x100 .27
CPU time T | 29x107%.2" 83x1076.27" 43x107.2"

‘1 http://www.ece.northwestern.edu/nocedal/Ibfgs. html
*2 http://chasen.org/taku/software/misc/lbfgs/
*3 http://www.math.sci.hiroshima-u.ac.jp/m-mat/MT/
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Fig. 2 The number of oracle calls and CPU time for
semistrictly quasi L-convex function minimization.

5. Conclusion

By numerical experiments with randomly generated
test problems, we can conclude that our continuous
relaxation approach is faster than the previously
proposed algorithms. Our new approach, however, is
not a polynomial time algorithm because, unfortunately,
there exists no known polynomial time algorithm for
semistrictly quasisubmodular function minimization
which is called in the local search, ie., step S1.

It is known that not only semistrictly quasi
L-convex function minimization, but also semistrictly
quasisubmodular function minimization is very hard
problem. When we get a polynomial time algorithm for
semistrictly quasisubmodular function minimization, our
approach yields much more benefit.

Furthermore, the proximity theorem has a beneficial
effect on the case where we have a unique continuous
relaxation solution. The multiple relaxation solutions

case is left as a future work.
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System Implementation of Realizing DACS Scheme

Kazuya Odagiri”

Abstract
In the university network, customers with different membership and position connect to the network
and use network services comparative freely. Because it is difficult to manage the network based
on network policy and security policy, the method to manage a whole network every user is needed
simply and flexibly. As a study to manage a whole network, there is the study of policy-based network
management which controls a communication by the mechanism called PEP located client computers
and network servers. Because the existing method has problems such as the necessity to change
network configuration physically, we proposed a new method called DACS (Destination Addressing
Control System). In this paper, we explain the implementation results of DACS system to realize DACS

Scheme.

Keywords: Policy-Based Network Management, DACS Scheme
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Secure Outsourcing of DNA Databases Based on a Probabilistic
Approach

Shogo Shimizu*

Abstract
Database outsourcing is often used from technical or cost reasons. When outsourcing a DNA database
administration, sequence information stored in the database or sent as a query should be technically
protected from a database administrator since it may contain much economical values or privacy. In this
paper, we propose a privacy-preserving DNA homology search method with i i filtering by adding
perturbation to a set of r ziin=s, which are used for measuring similarity. Also, we show that gapped
v w1z can enchance the level of security against a statistical inference attack.

Keywords: DNA database, privacy protection, database outsourcing, similarity search, perturbation

1. BUBHIC

DNA 1H#ld, @5, AEWFERTEM L3 5
Lo THESN, WIRTWEFEDGH D72DIZT— & N—
ZALENB T ENEEINL. LA L, FEBIITHHEAIC
TEREMOHEMELF D BTOENRNZ EDHY, T—
§R—ADWMRW R, EHPREE 2> T0b. £
T, Ay ¥ =3y MEHTT — ¥ X— 2B it
% Database-as-a-Service DFIHAHET S 5.

DNA 7= X—=212x LT L {ATb N L&D
HELTREUIMENH L, FETIVHRETIEK, W&
W& LTE 2 oNBy UL 2B 27— & X— A
PORE L CHRAEICZO—Ex Ry, oL, 7—
B R 2N S LT B LY R [ A BLH A5 O 41
WCTH DT =5 N— AEHEITHET 5 2 & ALREAI
EEETITANY DM HMETH L. iE>T, 77—
FR=ZARMEEONEE T — & X— ZEFHHZ D O FHAlf
HICPRETE L e E L,

ARETIE, RAEOVRBELRENINEST 5 AL
L Coowiine O] #8HEL, 7145 ‘/7611%#97}/1,5”
B IHRELEREF A AT A2 LIk o TT
N— 2ZEHE L SRR E 2 B C TS R E
%, FEMERICEE L 1L, 77— 7 N—AhOEAHOB 5
HORY ZFHLIHBOZETHL. £72, ¢ wiinie
D=L THHF ¥ v 7 & winnz 8] @ AT EAA

HGhELILIZEoT, BilReMrmoonsl s
ZE

1. 1 BIEMZRE

TTANY — R DNA BEDHO T T N T
INFTIIWOPRESN TS, [2], [7] Tk, =
SOBCHIH OFRENEL BV 2 5N 2 & 7% <
FHHET L TO b aVEREL TS, [8] T, DNA M
Bt — MY MK DFEOZHMEE AL, #Iol
F7a b anizEonTt— < b roFFlix 47 70
FIVEREL TS, [6] 138 OFtHERIELEL
FEHEOS Yy Ferd o (3EHOE L) HOR4IE
BatEicloTH— b~ b 2FMiT A2 7O baLEE
L7

L2L, 7= R=A~NOEHTHE LT T AN
O —fR#ERI DNA BAFRIZINF TICRES LTV
W, BREO L) g T a s avicdEo  FRIEEE D
ARNDREL, F—IRN—2AMBICHETT S ELHD
DNA AiHl & ORERIHEZ N TITH LETH ), BE

BTiEzw. Zhizx L, MERTERICES <RI,
—fIZ, EHEAE R IERE T 2 W AYLER R AT RV &

IEFEL-THBY, 7F—F RX—AMOFERM D 7 1 )V
)Y TITHEL TN D,
REGOMBUILI T oY) TH 5. ¥, 28 CHES

EFT A, KIS, 3ET, MREMLHELIZLZ T 7%

Received on January 15, 2010
* HESETTIEZEEE, School of Industrial Technology, AIIT



178 iHRAE

IR ERET S, AET, Fy v &G wnn el
ML &0 Gal iXERET 5. &iEIZ, 58T, X
LD L SBDOFEIZDOWTIRARD.

2. &

2. 1 [EEETE

OO THIM OB RIS L) BT 5.
MRAREEHE & 1L, SCT oA, HIEE, BIROWI I %
ERELLZLE, 2o T EFH—DOLTHNIT 5
7O e BB EO R/ L L TERSINS.

T N=Z2 N EEEORIOXTY] (721d, B
) OfEET L AT AMEE (721d KE
O UWMEE) Lk, T » EEBE LB X,
= L OWRERHED L UTTHLEH) BRI RTo -
ERLHZETHS.

COMEEZ RIS 555 LT, wrime 9]
PHIGN TS, 4w T, TREE ar DZO0TF
FIOFRETHEDS 0 THIUE, ZNHZPR s e -
qid 1 L AOILEO e 230 ] L) HiE
2G> C, MHDIRBEREDO 7 4 V5 ) ¥ T EATH . IRIZ,
15 6 N7 BRI L CHEBICHRERELET 52 L
TR 2 2155

FETIE, ML TT— 8 O%EB L URELIT
IFHF LA —D—/MfkO AL L, FIHHE L E7 2 Mk
27— R— A EHEH NIRRT 5 ET 5. H
BEEFEB L OMBEICHV O L 7 — & OILO RS E#R
B, T RMETELT IR AEHE N SET
LI EThHALH AL, T—IXR=-ZAEHEITT -5 DU
SAFITDT, BEDPREE L > T T — ¥ % Bk
FREMBETALIIELLVWERET A, itoT, T—%
N—2ZEHEZIERAHE L o TESF I 3HERIZ
EESNT—VORELENLDT— 7 26 OHFHD
BHTUEETH 5.

T =Y R—APKBETH H856, REUELZERT S
R, FE B OIS KO S b, ARTI,
NEE) 2 GBS KO E LT owian TR
W3 5. ooerimz (&0 MAEEULE 2179 72121, JC
DY) = & = O oy wiim BEOMUPUIETHHH, Z
DIL, sZ7IATV FOBFFRIZE VIRET L L
EL, wunine BEOREHOTETRET L LE2E
B o BHEET ANV 2 TR E
Wb B2, Bofbx@HTAZ i TE R, |
EERH T RO A Z 1 ITIRT .

2. 2 Ny YallEDILKFE
BeySsa fE S A ke LT, F7, IRAHIE DINY

-y -
LT .
r
-".
H — .-
[T Wi
’ kU iy
man ErAg s i
M
B 3 - v L .
fa 1 . oM
o
ETTHIR
L

1 & EREAXORHE A

T afETHRET A HEEREZ A, T ANy ¥ 2l i-
EL, BY) AR ESNSETRTO g wiane o 54
BEih- £T5. ZOFETIE, 7=y = NIZEY)
= BEFRT DL EIL, Wb ERAERIC & v
DNy Y afBEOEETI car hign e £ VR
G 5. MBI, HELTRYt 2HERSI NS
g Oy YA EOEE, 1 LA e a0 T
AL, fda-r fhats ot THAHI ) BITANT
DrEIIATYMEEY. 22T, & 358G ~ 0k
Badl, s 3.0 BIOWEREE » »500Esh
Lo v fEOBETH 5.

COFETIE, - BETHETHLED, 0 -~ 5
2 EBLIEIITE RV, L, izMIncn
LEHIEH 5L iE, Oy 2 2 EOEE
PEBEOMICEA &, FRIHGE 7okt o msceE
DHREIC R 5. EBIZ, B va 7E7 VIO CE
F— 7B TIE, U7 7 IVBICIT IR
OB OMRAF IR & Bl L L 72 A T TATHIDFIH & T
BY L chEZFHFMiEke LTHATE 2. ZOME#H
PH MM ENTVRE Ny T afBEETTD wwan. &
DORICEREHER L, REHRD2 S TORS 2 TS
L. B, HERVOWE, H5 g ouiime OWITHI
T D i (&, BIO o i OFEEEOIEEEZ LY Frv
72BCFNZ ACGT oWz L7z 48) Lok <,
CORAFRIR D MR BEICHHATEZ 5. Bl 2L, BNy
YafEs w o OMDPEITH LG, A TN %
AWVTKRD unime OFIHHELFEL, ThEeRE
CHNTZIBBBEEEZ L DNy Va2 ix T D o ewiine O
Ny Y afBER P DRI T E .

Weo T, Ny ¥ allED FETRRYEHR%E 5512
WRH#ETEY, HL LML ULETH L.

3. WERAURELICE D (Fik

A B Tl 7RI BB O W etk & M S & 5 72



MR THN L % DNA 77— R=ADLERT I M= 27 179

O, T =7 NRX—= 2N T B e B IHERIHLEL
RNz, WESHEELT 5.

3. 1 E&EENE

9, BELHET F 2RO LD ICEFKT S, UF, -
ZECHI, ep - e 8B BRE 4 OTRTO
e O AEEETD. ]
EFEL ol . oL Lo L EORERSAE L,
P BN T LOEES LT . B
Fls D g BE ih- f)%—;{ bz &, LT
DOMIIZE S THOD o i BE (a0 frdon %
AT B,

AL L s oS e b (2t T
VEZS\ZHERS » 2R 5.

wAtie DPOEAELIS O e ZEIRL, 2
NBEZE L« IZHD5.

HL LI i":-@EF’Z')‘% l._l-'l._l::,. o 12t - T
VEZSIZHRES | B IRT 5.

N ETDH. o, uw D gk ThHd
I % a g &, AIEES _EEEZ L, 2ho
Al EDD

B CTX,

C OEHELE ALY 4\ 12 5 T D

WAKRAF L 72\,

y L'._IiIII'_

|:~|':_' v l: M 1} il n!'l:i.- L :-

LT D s ET—FIN—RIBET L E X - OBEFAL
TERAME (F L OMEF—NIIRET L.

AL, MAEES] & fF THRELL 721212, 4 F .
B —NIEET 5. Fﬂ’”@’i’fﬁ[ﬁféfiﬂﬂ 3, Fﬁ/\ﬂ‘
WEET B LI L o THUOHETOHE R E 2%
5720 TH 5. Pl FARW =R ’5:?%?‘@55”1\57—
IREREYIICHEICE TN A TREYH ), £
WYy Y afEETTD wiane & DORIE 2 HEH T
&5,
H— N TR .
. &’_@ﬁﬁ{ﬁ\i”/ﬁ’\).

Fil2onwe, Mgttt e &

Iy

LI

Fhafr e it

ETA4 i E e & OFEBEOIE vownim 20X 0 130
EL, INEZFDFETA4NEY) TR S E
S OBEDIES S, Z0kn, UTTIE, i 25

(0 G DEEHEEST A EEER D,
EOD, (1, 0 n- g5 KAl
ol LT, R D e ANOBBIMEEEZ RO X

INEFET 5.

PP, poi- - & OFMEEICOW TS, i
Dz, 1 b e ERET A T, 4 0 O
Ao e I TEIRE NS e -
WZEEND e D)5, A JD rhe . g U
GENDLEET S, an 1D w v OFPS  HD
voens i ARG BB, I TR VN
DFPS O e ZEE, EYO - - 7
Fhate (ha PHBERFEZ 6L 0L @D
5. fEtoT, broE D o % a ORI

A
L

THbh il £l LT THDLLZOIZE,
D e 4 re (i DHRRT LN D
D, HED g e 25 e IZEO O NDMERIL - 0
Thb. o T WEIZL o TEIMS NSy v I2&E o

ThzH&i- ol I EEt LIl DRI
KA THEOLNS.

A p i L ek BLE U IREAT
Bons.

LN ::'_:I" ' ?f:_: e o M LU e

TR ENS LI, - L OfElL i - 7 &
A e ip S DBRIREEL, TRHD8T A—F
2 B NAUL « (IR TICEH R R CTH 5.

BEST, Bt 1w LV Thare& it
[f. .. - ChHDOHEEZL

JL T I f O L S T . PR D

|

o
P TR
. .
a |

Thb. TIT, =&t OWERRES AT THS720
W&, o i LD,

e |'|I_I|. v



180 iHRAFE

TRIFIUE LS. 20D,

L S TR CA R

THiUL, =~ OWELT— ¥ 2 EHICE0 L2 L LT
b, ZZT, w IMBBEMEORREE & RhERME 2 R 2 BIE
THb.

3. 2 L&k

WHEUERF 5f OFHIZED, i Ny Y2 ED
BREEGATDETE S, et RO L S5 EA%5.
W ONRFTA=8 DRSS,  DfEERELTS
HeatIEmE 05, —HATT7 ANy ) v TREPSAL
T 572 OMBRENRTDL, IF THOLNR 1. o
B—EETHWIRY, HELOKEI TP SN DL Z L id%
vy,

HL, Jeo3x5s i Cife L THIBIE 5 o s oo
¥ — VRFRARDI K- TBY, Ny T afEOREDOK
INBIRR B TCD v & ORI EHEN T & LA REM:
V5.

4, Xy THE oL (CLB3REMOE L

HIET Tl 7z o s ORI X A2HEORY %
FIH L7 et 2 8¢5 72012, weiins O
—ALTFETH L F v v T E 4w 3] D@ %M
RERCE

4. 1 FoyT(Eg e
SRETEIEY RIREEROEREETLH. TEOEN » &
sz AN LT, LB E st G EEE: )

v Bl TERSND. 1 L, L (HL,
C o i B L e mise e RS
EF B Bl v VI LT, - OfE
» TO ".‘:-!!\,I.'-'III o i EHEE, v - - TERT
5.

o L ERNIVTHEEN E THLLIBES e O
FHEST L, COLE, L&y Ol Ll OEUT
o A= TR R T (1 UETHhBE S
EDTRENTW D (3],

T = Ok, WERKEOMMIL, #ifE L72 ¢ e &
ERTHERDLYIZF Y v T E e ZERT 5L
AME 3 FE TR FIHE [ TH S, HL, shape 134}
EBEFERICITREIC L TB L. Fryy THE o O
WAIIAEED v B HBBORGEBRD W20,
3. 1EETHE i ok IZXDIERELEICR 5.

BH D shape ZFHT 52 LT, dfogran FEDB X

BIA R IR

OHERIRIZ L D7 4 V8 ) » TREOSLE UGS %
ZENTEL. THE e R ORESED L —
FA7THAH. T2, ASv &k THIUL, WEEHHEEC
LRI TE % 4]

4. 2 RTeMH

Frv ME quime 2FHTLILICL-T, &
L Admarain ERO Lweoi THEDS LT 5 L TFO
WA T2, T—F X=AHD/Ny T 2 HOHIBUHE D
KR E e OIEMICFHT A5 2 L IZHEETH
L. BIELT, o o0 SRS . ALRGLTIR
OExaEZDL, ZOLEE, Mh Th- THAHI LN
GAUE, RO i & LT G TR Caia, G
OWTNPDLT T 5720, HBUEE OB % v
T FHIA R e B, — 5, sd} WD THDHI LN
ol LT, tpy AL THY, ) &L
TNy = oH0VIEDL0, ~ i) OHEE#RE N
WTC Tl DFERES I ENRTERY, fEoT, BB
# X shape 233226 2 WVERD, Ny 2 afHo H B E
OHBEZ R L 2B IEWEE T 5. shape OEVTTIE
B BB, HIZ, shape IZALHI/ S — 2 & IS
L7290, FED/NY — AT B Lo PN
AR W3RN S RS 5.

LpL, Z4N08 ) Y TRERELTZ T4 T ¥ MR
ENBMEFLT— 5 OHENS, B5{bT— % LT
e OFERIRE MR S B WREWED D 5. FEBE, EF —
T xE A, WREES L LN TV ARIHINE, B
RENLUREMEYEH L. ZUdtF 27— Fv 2T %
AL RVROATT#THL & FHEINS (1]

5 bhWIZ

REGTIE, DNA 7— & R — A O LTS % JL
BT PO, T 5 N— AEHE L AR
OB O BRI Z (R 5 TR KL 74 L%
DY IHRELTE Yy PHE 4 e 2RAT S
LT, FUIEDT T AN — B L 75 b At %
BECEDILARLE

L13, BEMOERMFME L E7— 5 % Hv 7o
DHIE L BN DOWIL 1T FrRTH S,

2% 3CHk

[1] D. Asonov, “Querying Databases Privately: A New
Approach to Private Information Retrieval,” LNCS
3128, 2004.

[2] M.J. Atallah and J. Li, “Secure outsourcing of

sequence comparisons,” Int. J. Inf. Sec., vol4, no4,



R TEIC L D DNA 7= R=ADRERT I b =2 v 7

pp.277-287, 2005.

S. Burkhardt and J. Karkkainen, “Better filtering
with gapped g-grams,” In Proc. of the 12th Annual
Symposium on Combinatorial Pattern Matching
(CPM 2001), LNCS 2089, pp.73-85, 2001.

S. Burkhardt and J. Karkkainen, “One-gapped
g-gram filters for Levenshtein distance,” In Proc.
of the 13th Annual Symposium on Combinatorial
Pattern Matching (CPM 2002), LNCS 2373, pp.225-
234, 2002.

S.R. Eddy, “Profile hidden Markov models,” In
Bioinformatics, vol.14, no.9, pp.755-763, 1998.

KB. Frikken, “Practical private DNA string searching
and matching through efficient oblivious automata
evaluation,” In Proc. of the 23rd Annual IFIP WG
11.3 Working Conference on Data and Applications
Security XXIII (DBSec 2009), LNCS 5645, pp.81-94,
2009.

S. Jha, L. Kruger, and V. Shmatikov, “Towards
practical privacy for genomic computation,” In
IEEE Symposium on Security and Privacy (S&P
2008), pp.216-230, 2008.

J.R. Troncoso-Pastoriza, S. Katzenbeisser, and
M.U. Celik, “Privacy preserving error resilient
DNA searching through oblivious automata,”
In Proc. of ACM Conference on Computer and
Communications Security (CCS 2007), pp.519-528,
2007.

E. Ukkonen, “Approximate string matching with
g-grams and maximal matches,” Theor. Comput.
Sci., vol.92, no.1, pp.191-211, 1992

181



JHLiToE R[] E

\&

FEFEHAMT RS e RFAE Nos, pp.183—188 (2010) (HF7eHifk]

WCEXAT7 727 2 AEHD

”—9%@%%%@?&

kR

M AT

A Method to Estimate Data Volume of Awareness Information
Using a Continuous Time Model

Takeyuki Nagao*

Abstract
In this paper, we construct a mathematical model that describes how data propagates across a unicast
network with delay. We formulate and prove a formula for the total size of data that remains inside the
network. As an application of the model to groupwares, we compute an upper bound for the total size
of awareness information inside the network, assuming that a single server collects user information
periodically from finitely many clients, processes it to generate the awareness information, and sends

the generated data to the clients periodically.
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Orientation Control of Objects in a Liquid Medium by Using
Ultrasonic Standing Wave

Toshitake Tateno*

Abstract

This paper deals with a contactless manipulation method to control not only position but also orientation
of millimeter size objects in a liquid medium. The contactless manipulation is desired for controlling
micro machines that cannot drive by itself. A new method is proposed to use several kinds of materials
that have different reactions from acoustic pressure of ultrasonic standing wave. As an example
structure, combination of millimeter size beads of polypropylene and nylon is designed. Polypropylene
beads are lead to nodes (zero displacement) in the wave. On the other hand, nylon beads are lead to
anti-node (maximum displacement) of it. Connecting two nylon beads besides of a Polypropylene, this
object is constraint into the orientation parallel with the standing wave. Experimental results show that
the structural object under water in a grass vessel is moved to an appropriate position and orientation
by radiating 40 kHz ultrasonic standing wave generated with piezoelectric devices.

Keywords: Ultrasonic standing wave, orientation control, acoustic radiation pressure, piezoelectric

device, micro machines
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