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PART 2

History of

Ubiquitous Computing
and IoT
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)
Who proposed the concept of Ubiquitous Computing? i

B Many computer scientists have sought a new paradigm of “Post-PC” and
“Post-Internet” between 1980’s and 1990’s

B Similar concepts were proposed all over the world at the same time.
p EZTHAYE 1—%/’Dokodemo” Computer (Everywhere Computing)
» Ubiquitous Computing (B#E9d 2 AvE1—%)
» Pervasive Computing (FAAEIAYE21—%)
» Invisible Computing (RZGWIAYE1—%)
» Ambient Intelligence (BRIEHIRENE)
» Tangible Computing (f#th33J>vE1—%)

© 2015 Noboru Koshizuka. All Rights Reserved.
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Recently, other new concepts have emerged B

B Internet of things (loT)

B Cyber Physical System (CPS)
B M2M (Machine to Machine)

B Smarter Planet

B Y

B EAE

© 2015 Noboru Koshizuka. All Rights Reserved.
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Figure 1. Highly Functionally Distributed System Environment

In a real implementation of HFDS, a room with hundred computers is likely, and
buildings will have several thousand computers. Assuming that buildings will be
grouped into HFDS, a city will have several million computers, and the nation or the
HEDS that spar the whole 1o vall wive billio ) somsputer: % i We 1ed a vailesophy to
nandle such large loosely coupled computer network.
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Ultimate goal of the TRON Project B

B “...most machines in our surrounding environment including pieces of
furniture will use computers. It is conceivable that 100 computers for a
man will exist.” ...

» Ken Sakamura: “The Objectives of the TRON Project”, in TRON Project 1987,
Springer-Verlag, 1987, pp. 3~16.

-~

B We called this...
» HFDS: Highly Functionally Distributed System
» MTRON (Macro TRON)
p EZTHIAE1—%4. Computer Everywhere Environment
» etc---

© 2015 Noboru Koshizuka. All Rights Reserved.
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Moore®jxERl (Moore’s Law)
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Human vs. Computer

Computer, Cyber

Human, Real World World

: —>
1990’s

,000times
What’s bottleneck? .'1

2010’s
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Ubiquitous Computing/IoT
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Classification of computers B

Computers for
Information Processing

—/ Embedded Computers

—_ 4 Ubiquitous Computing
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ITU Internet Reports 2005: The Internet of Things

B http://www.itu.int/publications/
folderdetails.aspx?
lang=e&folder=S-POL-
IR.IT-2005&menu=categories

ANLEY OF THMINGS

-
-
=
-
-
-
.

The Internet of

Ihings

D
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ITU Internet Reports 2005: The Internet of Things i

1 CHAPTER ONE: INTRODUCING THE INTERNET OF THINGS

1.1 Towards ubiquity

In the fifth century before the Christian era, the Greek Philosopher Empedocles argued that the whole of
creation could be reduced to the four basic elements of earth, air, fire and water. In the nineteenth century,
the development of the Dewey decimal classification system recognized ten basic classes that could each be
divided into ten divisions, which could each be divided into ten sections, creating 1’000 categories for
human knowledge, each with decimal sub-divisions.

Born in the last century, the internet uses a coding system currently based on 32 bit addresses, which permits
the definition of some 4 billion or so separate items'. Today, electronic product codes for individual items
have emerged for use on tiny tags fixed with radio transmitters. i for instance,
has implemented a 128-bit addressing system for tagging individual objects. By some calculations, the
Ucode system would allow for a theoretical 340°000°000°000°000°000°000°000°000°000°000°000°000 codes to be
assigned. This will permit a trillion tags to be assigned every day for a trillion years, and still have some left
over.? Is the sky the limit?

Although such addressing systems might be sufficient for our foreseeable future connectivity needs, history
teaches us that we can never be sure. Humanity’s approach to trying to understand the world around us has
been characterized by a move from simplicity to increasing complexity. As the internet grows, it needs to
encompass more and more elements of the real world, and therefore the abstraction has to be more complex
too. Simplicity is no longer an option. Communications will become increasingly ubiquitous in daily life,
increasingly requiring identifying and addressing systems. Our attempts to develop a structure for the
internet will more intensely map the real world onto cyberspace in increasing detail. In this context,
technological ubiquity and complexity will drive the future communication landscape.

1.1.1 A dynamic internet

The internet began in the late 1960s as a link between a handful of university computer centres. In the 1970s

and 19R0Ns the nce af the internet was dominated hv e-mail and file transfer and the mimher of nsers was

© 2015 Noboru Koshizuka. All Rights Reserved. 16



. I——
-
CASAGRAS Final Report 2009, EU i

M http:/lwww.rfidglobal.eu/userfiles/
G FQ\S documents/FinalReport.pdf

an EU Framework 7 Project

Final Report EU Project Number 216803

N o@ TIX]
,aaﬂ@

[
D \

- . e Inclusive Model tor ..
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PART 3
Current Status of

Ubiquitous Computing
and IoT
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Electric Motors

—Microcontroller 9.8bn 2010
sales 12bn 2018
Corputer and
smartphone sales

Population
6.9bn 2010
7.7bn 2020
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N
I—ow MEE (BRI, 2012) H
2012 (Units)

MCU Market 4~8bit 6,343 M

16bit 7,227 M

32bit 3,700 M

Sub Total 17,271 M AR
Computing Market PC 355 M

Smartphone 712 M

Sub Total 1067 M| - FERRATR

IC Insights: “Research Bulletin: MCU Market on Migration Path to 32-bit and ARM-based Devices”, April 25, 2013
http://www.icinsights.com/data/articles/documents/541.pdf

IDC: “Soft PC Shipment in Fourth Quarter Lead to Annual Decline as HP Holds Top Spot, According to IDC”
http://www.idc.com/getdoc.jsp?containerld=pruS23903013#.UO09hyW9QWSq

IDC: “Strong Demand for Smartphones and Heated Vendor Competition Characterize the Worldwide Mobile Phone Market
at the End of 2012, IDC says”

https://www.idc.com/getdoc.jsp?containerld=pruS23916413

© 2015 Noboru Koshizuka. All Rights Reserved. 22
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Gartner -
/ |

“Forecast: The Internet of Things, Worldwide”, 2013

B "The Internet of Things will include 26 billion units installed by 2020.

M loT product and service suppliers will generate incremental revenue
exceeding $300 billion, mostly in services, in 2020.

B It will result in $1.9 trillion in global economic value-add through sales into
diverse end markets."

.

B 2020£F 300 Billion USD (=30JkM)
B F=ENIC(E. 1.9 Trillion USD (=190JkM)

© 2015 Noboru Koshizuka. All Rights Reserved. 23
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CiscottM:iE = IoE: Internet of Everything Nt
/

"Embracing the Internet of Everything To Capture Your Share of $14.4 Trillion: More Relevant, Valuable Connections
Will Improve Innovation, Productivity, Efficiency & Customer Experience”, 2013.

. BEDEROUE (=B2CHE)
|nternet ()f Everythmg: 3.7 Trillion USD = 3703JkM

_ (2013~20224ED104ERIT)
How It Delivers Value — and How Much s

B

IOE2{4&T SG&A and CoGS redE improved

14.4 Trillion USD = 1,440JkM ASSe atio _,| business process exe
(2013~2022ED104F/HT) v

Improved capital effici

Improved labor efficienc
* Fewer or more productiv -hours

; pp ain / log * Improved process efficien
7 efficiency: $ Reduced waste in supply dain

- proved ome * Improved customer lifetime value
' Additional market share (more customers)

* Net present value

Improved RD&E speed, reduced TTM

ovation: $9.0 —>+ New business models and new sources of
revenue

© 2015 Noboru Koshizuka. All Rights Reserved. 24



IDC -
“Worldwide and Regional Internet of Things (loT) 2014—-2020 Forecast: A Virtuous Circle of Proven Value and Demand”, May ‘
2014

B "IDC has looked at the components, processes, and IT support for loT and
expects the technology and services revenue to expand from $4.8 trillion
in 2012 to $7.3 trillion by 2017 ......

W 20124
» 4.8 Trillion USD = 480J8HM
W 20174

» 7.3 Trillion USD = 730J8HM

© 2015 Noboru Koshizuka. All Rights Reserved. 25



McKinsey Global Institute

"Disruptive technologies: Advances that will transform life, business, and the global economy”, May 2013.

M ...they have the potential to drive Extibit E3

Estimated potential economic impact Range of sized potential  Impact from other
of technologies from sized applications ~ economic impacts potential applcations

direct economic impact on the S it T
order of s;|

$14 trillion to $33 trillion per year A

in 2025. B e,

Mobile Internet 3.7-10.8

b)

oDy
@g j g’({ The Intemet of Things 27-62
@ Cloud technology 1.7-6.2
ﬁ Advanced robotics 1.7-45
B 2025, EENRFEFENRE m
I Autonomous and near- 0.2-19 Notes on sizing

bO) ©\ autonomous vehicles * These estimates of economic

» 14~33 Trillion USD/Year It e
W’?‘ g:lﬁr%?;efaﬁo“ I 07-16 ) impact of sized applications only.
» 1,400~3,300JM / F

These estimates do not

represent GDP or market size

(revenue), but rather economic

@» D) Energy storage 01-06 grrgm!;él, including consumer

* Relative sizes of technology
categories shown here cannot be

; considered a “ranking" because

& é> 3D printing 0.2-06 our sizing is not comprehensive.
* We do not quantify the split or
transfer of surplus among or
2C10Ss companies o consumers.
m Advanced materials 0.2-05 Such transfers would depend on
future competitive dynamics and
business models.

A * These estimates are not directly
Advanced oil and gas 04-05 additive due to partially
exploration and recovery T overlapping applications and/or

value drivers across
technologies.
_./ L\ * These estimates are not fully
I\ \‘\‘\‘ Renewable energy 0.2-0.3 risk- or probabilty-adjusted

SOURCE: McKinsey Global Institute analysis

© 2015 Noboru Koshizuka. All Rights Reserved. 26



LAS VEGAS, NV Q
JANUARY 6-9, 2016

>REGISTER& PLAN > SHOWFLOOR > CONFERENCE > EVENTS & PROGRAMS v NEWS > WHY CES?

S
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— \
AUTOMOTIVE TECH HIGHLIGHTS AT CES HEALTH AND BIOTECH HIGHLIGHTS AT PERSONAL SECURITY HIGHLIGHTS AT CES
2015 CES 2015 2015

CES 2015(F6EPHRER M 3 — T,

2015 Highlights
loT. Wearable. Health & Biotech, Fitness & Sports,
Sensors, Unmanned Systems (Drone, efc...),
3D Printing, Security, Automotive,...
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Industrial Internet (GE)

B Marco Annunzuata and Peter C. AYIARUPIL - A VIR M,
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Industrial Internet (GE) B
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Industrie 4.0 (German Government) B

mO.Tn
o = =

4. Industrielle Revelution

C..............
M auf Basis von Cyber-
Physical Systems
3. Industrielle Revolution
durch Einsatz von
Elektronik und IT zur
weiteren Automatisierung A
der Produktion =
=
2. Industrielle Revolution g
durch Einfilhrung =
arbeitsteiliger Massen- =
produktion mithilfe von B
elektrischer Energie <
1. Industrielle Revolution
durch Einfilhrung
mechanischer Produktions-
anlagen mithilfe von
Wasser- und Dampﬂcmﬂ il | Zeit ’
Ende ~ Begonm  Beginn7OerJahee  heste =
18. Jhdt 20. Jhdt 20. Jhdt

Quelle: DFKI 2011
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PART 4
Conventional Applications
of ucode + IoT
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What's Industrie 4.0 for Software??
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User-Mass-Customization
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Prosumer>?’20O—3F. “Do It Ourselves”
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Open Standard Architecture

Open API
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TRON Forum IoT Architecture
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TRON, T-Kernel
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Since 1984

Ubiquitous ComputingifiztD5E5E (T
TRON=The Real-time Operating system Nucleus
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TRON, T-Kernelb'Bi§9 5 —45'w Ml 2
123
Product Class
AFTmS
Dynamic
Conﬁgzration /, Andrm?e
(General Purpose) , \ Windows C )
r I I N e e ‘
I Embedded Linux I
I 1 I
| I /
,——d uTRON | \\ /
uT-Kernel = p—— .,ﬁ -
—‘~ HC-OS I Il e I
| || T-Kernel 2.0
cOnﬁguétggrf ( TlnyOS A' o —i || MP T-Kernel l
(Special Purpose) I I
l------ t---------
Small 8 bit 16 bit 32 bit Multi-core Large
System Size
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1984 2002 2011 2012 2013 2014~

T-Kernel MUmcore! grocess-based
Extension ultiprocessors rogramming

32-bit TKSE
Processors

Task-based

>

>

>

Programming —
—

[
I -
8/16-bit c’
Processors L)
T-Kernel Multicore/ SMP > MP
Muttiprocessors T-Kemnel / T-Kernel 2.0 ,

AmP
T-Kemel

32-bit
Processors
T-Kernel ’

\T-Kemel “‘»( uT-Kernel —

— 2-0 j
8/16-bit

Single Chip WTRON3.0 WTROMAO
Development Eclipse
Environment One Stop >
GNU/GCC Service

4

Emulator




T-Kernel + ITRON
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ITRON API&T-Kernel APIDSEHE
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fHFrAFH Y TP IV A OS: T-Kernel DERHIRIR

Usage in the RTOS field

of TRON operating systems

RTOS SEF T OFIARMR

API of other proprietary OS —\ 2 O 1 3 fE“["HL_aj‘%L,\ / j:i'ﬁl-‘]}ﬁ T O)
FMRAB7>T— MMIKD

Win32/
DOS-compatible API AN

Wn32006 HM AR

T-Kernel APIEITRON APIOD
[ o S I 7 (FRHDE61%

MJTO&AR OOOOOO
(ozExND) (including pITRON API)

ITRONHIAP : 45%
(HTRONES ASEND)

POSIX API or -~
UNIX API —

POSKFR UNKFRAPI

Other TRON API: 3%
TOMDTRONHWAF : 3%
UT-Kernel API: 5%
T-KemaltHAP : % T-Kernel API: 8%
T-Kemel (HAPI : 8%

Source: Result of the Survey on Embedded Real-time OS Usage Trends
at Embedded Technology Exhibitions in November, 2013 (Tentative result)
WAHEATNN (ET2013) / MRS VAFLIIBEIUTAS 1L CCOHRRMNIM T 37 2y —HAR] 50 GINE)
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List of companies and laboratory for collaboration 'i

Member Organization List

(January 31, 2011: 295 members)

Executive Committes members 17
Aplix Corperaticn

DAl NIPPON PRINTING CO.. LTD.
DENSO CORPORATION

eS0L Co. L

FUJITSU LIMITED

Fujitsu Semiconductor Limited
Hitachi, Ltd

Hitachi ULSI Systems Co.. Lt¢
NEC Corporation

Ninon Unisys. Ltd.

NTT DaCoMo. Inc

Cxi Blectric Industry Co.. Ltd
Personal Media Corporation
Renesas Electronics Corporation
SATO CORPORATION

TOPPAN PRINTING CO., LTD.
Yokosuka Telecom Research Park. Inc

A-members 19

Advanced Driver Information Technology GmbH
(Germany)

AISIN AW CO., LTD.

Alpine Electronics. InC.

CORE CORPORATION

GAIA System Solutions Inc.

Hitachi Information & Control Solutions. Ltd
ITOCHU Corporation

Japan Traceability Asscciation

Kyoto Micro Computer Co., Ltd.

Microsoft Corporation (USA)

NEC Soft, Ltd

NIPPON TELEGRAPH AND TELEPHONE CORPORATION
PASCO CORPORATION

TOSHIBA CORPORATION

TOSTEM CORPORATION

Ubiquitous Computing Technology Corparation
UNION MACHINERY CO.. LTD.

YAMAHA CORPORATION

YAZAK| CORPORATION

B-members 96
Advanced Polytechnic Center

Al CORPORATION
tera Corporation (USA)
ARM L1d,
Audio-Technica Corporaticn
AXELL CORPORATION
BIP SYSTEMS CORPORATION

China Housanhald Electric Appliance Research Institute
(China)

Chuo Engineering Co., Ltd.

Computex Co. Lt

CRESCO, LTD.

CSiCo. Lo

Custommedia Sdn. Bhd. (Malaysia)
Dalian uComSoft Ce.. Ltd. (China)
Dalian uLoong C&S Co.. Ltd, (Ching)
DENSO CREATE INC.

E. D. Technelogy Corporation
EMPRESS SOFTWARE JAPAN INC.
Fuji Electric Holdings Co.. Ltd

Fuji Xerax Co., Ltd.

Fujitsu Computer Technologies Limited
Fujitsu Microelectronics Solutions Limited
Fujitsu Software Technologies Limited
GAIO TECHNOLOGY CO., LTD.
Genesys Corporation

Geographical Survey Institute

Grape Systems Inc.

HASHIBA GRAND CO., LTD.

Hitachi Advanced Digital, Inc.

Hitachi Solutions. Ltd,

iAnywnere Solutions KK.

IAR Systems KK

Ibaraki Hitachi Information Servics Co., Ltd
Intel Microelectrenics (M) Sdn. Bhd. (Malaysia)
ITTO SOFTWARE INC.

Japan Radio Co. Ltd.

JRC ENGINEERING CO..LTD

JTEC Corporation

JANOMECREDIA Co.. LTD
JUSTSYSTEM Corperation

KINKEI SYSTEM CORPORATION

Koyo System Caorporation

Kyoto Software Research, Inc,

MATO Corporation

Matsutame Co.. Ltd

MIPS Technclogies, Inc.

MITSUBISHI HEAVY INDUSTRIES. LTD.
MITSUI-SOKO CO.. LTD.

MITSUI ZOSEN SYSTEMS RESEARCH INC.
Naito Densai Machida Mfg. Co., Ltd.

Nebit Co.. Ltd

NEC Aeospace Systems, LTD.

NEC Communication Systems. Ltd

NEC Engingering, Ltd

NEC TOSHIBA Space Systems. Ltd

Nissin Systems Co. Ltd

NTT COMWARE CORPORATION

OMRON Corporation

OMRON SCFTWARE Co. Ltd.

Open Kemel Labs, Inc. (Australia)

Pexing Ubiquitous IC Tag Technology Co., Ltd. (China)
PIONEER CORPORATION

Planners Land Co.. Ltd.

RICOH Company. L1d.

AIGEL. CO. LTD.

Aing coco co. Itd.

Aobert Bosch Car Multimedia GmbH (Germany)
SANEI CO.. LTD.

Saxa Inc,

Seiko Instruments Inc.

SEIKO Precision Inc.

Semiconductor Energy Laboratory Co., Ltd.
Semiconductor Technology Academic Research Center
Senngt. Inc.

SHARP CORPORATION

SHIMAFLUUI ELECTRIC CO., LTD.

SILVER ELECTRONIC RESEARCH Co.. Ltd
SoftBrain Inc.

SoftSirius Co., Ltd

Sony Corporation

Sophia Systems Co,, Ltd.

TANBAC Co. Ltd

TachMatrix Corporation

TEPCO UQUEST. LTD.

TOPCON CORPORATION

Toshiba Informaticn Systems (Japan) Corporation
TOSHIBA MACHINE CO., LTD.

TOSHIBA TEC CORPORATION

TOSHIN ELECTRIC CO., LTD.

UNITEC CO.. LTD.

Upwind Technology. Inc.

Viometrix Private Limited (Singapore)
Xilinx, Inc.

Yagi Antenna Inc.

Yokogawa Digital Computer Corporation
ZUKEN ELMIC, INC

e-memders 73

AJIS CO., LTD.

AOMORI PREFECTURAL GOVERNMENT

Brain Forum, Inc.

Boardwalk Inc

CASTNET TOKYO Corporation

CENTER FOR BETTER LIVING

Central Research Institute of Electric Power Industry
ColorZip Inc

CTI Engineering Co.. LtC.

Custommedia San. 8hd. (Malaysia)

E&M. Inc

Foundation Of River & Basin Integrated Communications
Fugaku Express Ltd

Fuji Electric Retail Systems Co.. Ltd.

Fuji Seal. INC

Geespatial Information Authority of Japan

GOV CO..LTD.

HANEX Co.. Lt¢

Hangzhou Homewell Intelligence Control Co., Ltd. (China)
HASHIBA GRAND CO., LTD

Hitachi Information Systems, Ltd.

Hitachi Solutions, Ltd

Humeia Corporation

The Impossidie Dream. Inc

INTAGE Inc.

Japan Asseciation for Intemational Racing and Stud
Book

KAKUMARU CORPORATION

Kamiina Wide Area Union

Kanazawa Institute of Technalogy

KDDI CORPORATION

Kobayashi Woven Labels Co. Ltd.
KYOSEMI CORPORATION

Kyoto 2gg and chicken safety promation conferenca
LINCREA CORPORATION

MARS TECHNO SCIENCE Corporation
MARUEI CONCRETE INDUSTRY CO..LTD.
MENOX Co. Ltd.

Mitsubishi Tanabe Pharma
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Mitsui Fudosan Ca,, Ltd.

NEC Engineering. L1d.

NEWJEC Inc.

Nexco-East Engineering Company Limited
NIHON DEMPA KOGYO CO., LTD.

NIPPON TELEGAAPH AND TELEPHONE EAST
CORPORATION

Nippon Yusen Kabushiki Kaisha

NISSIN UNYU KOGYC CO., LTD.

Nomura Research Institute. Ltd.

NTT COMWARE CORPORATION

NTT DATA CORPORATION

OMRON SOFTWARE Co., Ltg

Peking Ubiquitous IC Tag Technelogy Co., Ltd. (China)
Ring coco co., Itd

RIPAO Corperation, Japan

SANDEN Corporation

Sealex Corparation

SHARP CORPORATION

SPC.Co., Ltd.

Sumitomo Osaka Cement Co.. Ltd.

TAD Co. L1d

TAIHEIYO CEMENT CORPORATION

TAMURA Corporation

TECHNOLOGY CENTER HERMIA Oy (Finland)

Tekes-Finnish Funding Agency for Technology and
Innavaticn (Finland)

Toko Kagaku CO. LTO,
TOPPAN FORMS CO., LTD.
Toyo Seikan Kaisha. Ltd.
TSUBAKINOTO CHAIN CO.
UNIADEX, Ltd.

Village Nishiawakura

Yamato Packing Co., Ltd.
YAZAKI RESOURCES C0..LTD
WindSpring. Inc. (USA)

Supporting members |
Panasonic System Networks Co.. Ltd.

Academic members B8

Araki Laboratory, Department of Electronics and
Photonic Systems Engineering. Faculty of
Engineering. Hiroshima Institute of Technology

Aso Business Computer Collegs

Centre for High Performance Embedded Systems,
Nanyang Technological University, Singapora
(Singapore)

Cybermedia Center, Osaka University

Dalian Martime University (China)

Department of Civil € ing. HanYang University
(Korea)

Department of Computer Science. University of
Yamanashi

Department of Control and Computer Engineering.
Numazu College of Technology

Department of Electrical and Electronics Engineering,
Kokushikan University

Department of Electrical and Electronic Engineering,
Scheol of Electrical and Computer Engineerning.
Naticnal Defense Academy of Japan

Deapartment of Information Science. Osaka Institute of
Technology

EHIME ELECTRONIC BUSINESS COLLEGE

Electonics Design Lab.. Hanoi University of Technology
(Vietnam)

Employment and Human Resources Develcpment
Crganization of Japan Tochigi

Environmental Design and Information Technology

y. Division of i Energy and

Erwironmental Engineering. Graduate School of
Engineeing. Osaka University

Facuity of Information Technalogy, Ho Chi Minh City
University of Technclogy (Vietnam)

Farm Management, Division of Natural Resource
Economics, Graduate School of Agriculture, Kyoto
University

Field Monitoring Research Team, Naticnal Agricultural
Research Center, National Agriculture and Food
Research Organization

Fu Jen Catholic University (Tanwan)

Fukuda Laberatory, Department of Micro-Nang Systems
Engineering. Nagoya University

Fukuyama University

Furukawa Laporatory. GRADUATE SCHOOL OF MEDIA
DESIGN, KEIO UNIVERSITY

Future Robotics Technology Center. Chiba Institute of
Technology

Graduate School. Gunma University. Shiraishi Laboratory

Haruyama Laboratory, The Graduate School of System
Design an¢ Management. Keio University

Hiroshima City University

Hong Kong R&D Centre for Logistics and Supply Chain
Management Enabling Technologies (Ching)

Hongo Laboratory, Department of Frontier Information
Engineening. Faculty of Agvanced Engineening.
Hoxkaido Institute of Technology

HOSHI Lab.. TOKAI Univ.

Hunan University. Scheol of Computer and
Communication, Embeddad System&Laboratory
(China)

lijima Labeoratory, Faculty of Science and Technology.
Keio University

Inaba-Inamura laboratory, Dapt. of Machano-Informatics,
Faculty of Engineering, Univ. of Tokyo

Industrial Technology Research Institute/Identification
and Security Technology Center(ISTC)(Tanmwan)

Informaticn-tachnology Promotion Agency, Japan
Inha University (Korea)
Institute for Information Industry (Taiwan)

Integrated System Design Lab. (IMAI Lab.). Osaka
University

Intelligent robot laboratory. University of Tsukuba

Japan Electronics College (Nihon Densi Senmon Gakko)

Kanagawa Prefectual Fujisawa Vocational Training
School

Kasetsat University (Thailand)
Koshizuka Laboratory. The University of Tokyo

Kuninaka Labo, Institute of Space and Astronautical
Science

Kyung-Pook National Univ. (Korea)

Mincru KUBOTA Laboratory, Chiba Institute of
Technology

Miyanaga Lab., Tekyo University of Science MOT

Mizuno Labo. Institute of Space and Astronautical
Science

Mizusawa Laboratory, Aoyama Gakuin University

National Institute of Advanced Industrial Science and
Technology (AIST)

Niigata Institute of Technology
Oporto University-Faculty of Science (Portugal)

Oya Laboratory. Information Science, Shonan Institute of
Technology

Pexing University & Renesas T-Engine Joint Lad (China)
Pucyong National University (Korea)

Pusan National University (Korea)

Republic Polytachnic (Singapore)

Research Collaboration Center, Kochi University of
Technology

Research Initiative for Advanced Infrastructure with ICT

Aesearch Institute of Computer Applications, South
China University of Technalogy (China)

Aesearch Institute of Management and Informaticn
Scienca, Shikoku University

AFID CENTER in Ajou University (Korea)

RAD Center, Head of the Business Informations Systams
Institute, Haute Ecole Valaisanna (Switzerland)

Ayukoku University, Faculty of Science and Technology.
Deapartment of Media Informatics

Semyung University (Kores)
Sakamura Laberatory, The University of Tokyo

School of Computer Science and Information Systems.
Birkoeck College (UK)

School of Computing University of Tasmania, Australia
(Australia)

School of communication, Xidian (China)

School of Science. Nagoya University

Shanghai Institute of Compting Technalcgy (China)
Shigesada Laboratory. Hosei University

Software School of Fudan University. China (Ching)
Southern Taiwan University of Technology (Tamwan)

Takanashi Laboratory, Graduate Schocol, Chuo Gakuin
University

THAMMASAT UNIVERSITY (Thailanc)

The Department of Computer Science. The Hebrew
University, Jerusalam, |sraal (Israel)

The Japan Forest Engineering Society
The University of Aizu

The University of Seoul (Korea)

Tokyo Denki University

Tokyo Metropolitan University

Tokyo University of Technology.
School of Computer Science

University of Electronic Sci.& Tech. of China (China)
University Politehnica of Bucharest (Romania)
Urban anc Architectual Design Lab.

Yashiro Lab.. Institute of Industrial Science,
Tne University of Tokyo

Yokohama National University Kuramitsu Lab

Yoshidome Laboratory, Department of Robatics and
Mechatronics, Faculty of Creative Engineering.
Kanagawa Institute of Technology

Ligison members 1

Japan Electric Measwing Instruments Manufacturars’
Association
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TRON Forum (www.tron.org)

N Q

Membership recruitment v TRON PROJECT Seminars Members Only JAPANESE

T-Engine Forum will change its name ...

March 24, 2015

— Promoting "Open data" and “Open API" as well as “Embedded systems" and “Ubiquitous

computing (the loT)" in a...

PRESS RELEASES ~ March 24, 2015 : T-Engine Forum will change its name to “TRON Forum”

E-mail Magazine

About E-mall
Magazine
April 1, 2015

E-mail Magazine
T-Engine Forum has changed its name to TRON Forum effective on April 1... Subscription

TRON Forum will start!

E-mail address *

30th Anniversary 2014 TRON Symposium -TRONSHOW- was successfully

Since 1984 = :] executed, ... Erlizmlic

December 15, 2014

m POPULARITY

e

(G2 EV)
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