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B GE. Intel. Cisco. IBM. AT&TH:%17(2014/3). EEZ(XOMG

m BIETDIRIoTESRADE (L
" Mission

To accelerate growth of the Industrialinternet by coordinating ecosystem

initidives to connect and integrate objects with people, processes and data

using common architectures interoperability and open standardsthat lead
k to transformational business outcomes. /
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2014/6 2014/9 2014/12 2015/3 _2015l/7 2015/9 2015/12 2016/3
Boston  Boston Long Beach Reston Niskayuna Barcelona La Jolla Reston

m R EEARL(LEEE © OMG, OASIS, W3C, OIC, (En oL
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] | v
AT&T BOSCH CISCO FUJITSU IBM
MR. DIRK SLAMA DR. JOSEPH J. SALVO
MR. MOBEEN KHAN MR. PAUL DIDIER DR. JACQUES DURAND ¥2015/12125B4E, 321 MR. JACK DESJARDINS

: RTI SAP- SCHNEIDER
DR. RBHE?DE}BY INTEL MITRE O STANSCHNEDER DR. TANJA RUECKERT ELECTRIC
ERIALAIN— 5%  KE KX 24 14
IIC Executive Director 1% k&  FU/hEX 14 14
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DR. RICHARD SOLEY . _ O STANSCHNEIDER DR. TANJA RUECKERT ELECTRIC
ERILAIN— 5% k&  KEE 24 14
IIC Executive Director 1% k&  FU/hEX 14 14
Contributing Member 28&'5.% 4%  JEER-2HEAE 14 14

8 Copyright 2015 Fujitsu Limited



= H TSR

[ICO#HiakE

lIC Steering Committee

[e®)
FUJITSU

Business
Strategy and
Solution
Working Group

Legal
Working
Group

Use Cases :

Marketing
Working Group

Membership
Working Group

Communications

Thought
Leadership

Energy Vertical
Team

Healthcare
Task Group

Retail
Task Group

Security
Working
Group

Technology
Working Group

Testbeds
Working Group

Tiger Teams | LI_?ISOHS Team Interop
eam
! 7 —
Data Mgmt & Team
Analytics Team Connectivity

I~ Framework
Team

Smart Grid
Testbed

Vocabulary Program
leam Healthcare
I IT& O Task
Group Testbed
. Proqram
Dynamic

Composition & Automatic
Integration Task Group

IIRA-based Open
Horizontal
Testbed Program

Inter%perabilit &
Standards Task Group
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*[IRA: Industrial Internet Reference Architecture
m =

® Industrial Internet®7—+77Fv%E % 3FR(C

IIRA Table of Contents

e — ' 1 Rationale
%E?Agﬁﬁnﬁﬁ%igbtb’f h?’()ﬂ"]jz% i 2 Key System Characteristics
. < — 3 Reference Architecture
>.<Ver1(zt\ MT)'@%FU?T'//Z‘ 7—:‘:7/]}'\7J PartI — 4 Business Viewpoint
= N 5 Usage Viewpoint
[§tya ' 6 Functional Viewpoint
/4= = v 7 Impl tation Vi int
o TICLUTHIS TR S DA% iMTHI 3 AR —p [ TPImEnERen VIsHpem
/\ \ 8 Safety
® 2015/ SN ' 9 Security, Trust, Privacy
i 10 Resilience
= Part I 11 Interoperability, etc.
o Isti ' 12 Connectivity
Key S;_/stem .Characterlstlcs Part Il — | 15 ot Sramdement
® 4D0View points ' 14 Analytics
) ) ) i 15 Intelligent and Resilient...
e Business Viewpoint ' 16 Dynamic Composition...
*Usage Viewpoint L References i

e Functional Viewpoint
*Implementation Viewpoint

® View points®DiEi&(dI1SO/IEC/IEEE 42010:2011

Architecture description(cfE>
B Part II
® Key system concerns

Business Viewpoint

Usage Viewpoint

Functional Viewpoint

Implementation Viewpoint
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Smart Energy Management Testbed TII'I‘IE-SEI‘ISItIVe Networks Testbed Track and Trace Testbed

Smart‘ul'hfater ManagernentTesﬂ:ed n.org/test—beds.htm
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B Industrial Internet Consortium Member participants:

W Bosch, TechMahindra, Cisco, National Instruments
B Market Segment

¥ Industrial Manufacturing

® Power Tool Fleet Management
m Goal

@ Manage smart, hand-held tools in
manufacturing, maintenance and —
. . cations:
environments = legad. -K.EsetManagement

. . - Tool Fleet Status & Utilization
B Features & Commercial Benefits e
B Asset Management, et
* ERP/MES Integration
Work Management Industry Handheld Power Tools
¥ Integration with Factory Manufacturing Systems
® Improved Safety and Operational Performance
® Monitor/Control Quality

Workers Indoor Tracking
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Communication and Control for Microgrid ApplicationsFUJITSU

B Goals
W Enable efficient integration of solar, wind, & EVs

® Create a dynamic, open marketplace for smartgrid
vendors

B Prove the viability of a real-time, secure DataBus
distributed-control architecture in real-world grids

B Collaborators
B Leads: RTI, National Instruments, Cisco

m With: CPS Ener%méSan Antonio), Southern Cal Edison, - ﬁ

Duke Energy, S

Field Network

B |eads
® RTI: DDS middleware and system integration
® NI: Engineering software and cost-effective hardware NATIONAL
W Cisco: Grid communications INSTRUMENTS
B Phases
® Proof of Concept at National Instruments t |||l|l|||
B Realistic simulation at Southern Cal Edison r ' CISCO.

W Live test at CPS Energy San Antonio Grid of the Future
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?E\teana{ilo\fal Igutgre Industrial Internet (INFINTTE)

® Participants:
B Members: EMC Corporation and Cork Institute of Technology

® Other Participants: Vodafone, Irish Government Networks, Asavie, and
Cork Internet Exchange

B Market Segment:

M The scale and scope of the project means INFINITE can be used across a
wide and diverse range of industries and sectors

W Solution:
mCompletely virtual domains that are able to be
connected via mobile networks 9
WA solution that allows multiple virtual domains e o
to securely run via physical network. Iﬁmlte
B Commercial Benefits:
INDUSTRIAL 10T INNOVATION

W ldeal for mission-critical systems

®Industrial Internet applications in an environment that resembles real-world
conditions
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Condition Monitoring & Predictive Maintenance™
B Member Participants:
® |IBM and National Instruments
B Market Segment:

® Predictive maintenance cuts across multiple market segments like
power plants, manufacturing, process, mining, transportation,
aerospace, and defense

mGoals:

® Develop new predictive maintenance analytics modeling techniques

® Document standard and secure architecture patterns and data formats
for predictive maintenance in the Industrial Internet era

B Commercial Benefits:
¥ |Increase equipment uptime and prevent
catastrophic failures
® Provide condition monitoring data to experts
thru the cloud

NATIONAL
INSTRUMENTS
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High-Speed Network Infrastructure

(0
FUJITSU

B Member Participants

* General Electric, Cisco, Accenture,
Bayshore Networks

B What is the High-Speed
Network Infrastructure?

« It transfers data at 100 gigabits per
second to support seamless m2m
communications and data transfer
across connected control systems, big
infrastructure products and
manufacturing plants

* 100 gigabits per second is the
equivalent of downloading more than
6,000 movies at a time on a typical
Internet connection for home computers
or mobile devices

B Commercial Benefits

*  With the 100 gigabit line, industries can
instantaneously connect and control
machines located thousands of miles
away.

The need for speed |®
Expanent I i dustnal dota will require high spe Il\'*-._.-f
nbworks parmlessly. securely. and reliabiy
! ﬁ
1208282 feattenestoesisshioros
7+ billion peops o2 oaumer s ﬂ;' 0 BILLION
Gigabytes and Terabytes | Exabytes

B

Typcol home network

Sefipition movla ol @ lima
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AT&T BOSCH CISCO FUJITSU

MR. DIRK SLAMA DR. JOSEPH J. SALVO
MR. MOBEEN KHAN MR. PAUL DIDIER DR. JACQUES DURAND ¥2015/12125B4E, 321 MR. JACK DESJARDINS

[IC ED INTEL MITRE RTI SAP SCHNEIDER

DR. STAN SCHNEIDER

ERILA IN— 5% KE | Kib¥E 24 14
Executive Director 14 KEFE HPEE 14 145
Contributing Member 2% "52% 44 FEEF - FMTEA 14 14
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BXTF7YT-a2yT 4 A2 78(2014/9~)
B Security WG Co-chair: 7—FTUFvDEFa ) T4 ZTHRTE

B Business Strategy and Solution WG co-chair: & & h7354 X
B Vocabulary Team Chair(2014/8~2015/9) : HiE E & DMWY #ED

5 |

IIC Steering Committee ¥ | i IIC Staff i

\—’i e e e mmm -
P i

(O]
FUJITSU

pussmnas t ....... \ |\‘ 4 ﬁ
: Use Cases : Communications - Tiger Teams Liaisons Team Interop
................. S Team
| \ \ | i ]
S ‘& Data Mgmt & Team
ThOUghtl S \ Y | Analytics Team Connectivity
Leadership Sy, \ |
l NG \ Fra_lr_'nework 'I'L—r‘rérﬁ_am T ATl
Energy Vertical \\\\ HI =at Testbed
Team ~JI Vocabulary I Program
Té
H Itlh IT & g?'mT kK Healhcare
galincare as Testhed
Grou
Task Group P Program
| Dynamic -
Retail Composition & Automatic lIRA-based Open
Integration Task Group Horizontal
Task Group I Testbed Program
Intero, erabilit&&
Standards Task Group
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BEANILRTT7EEDIOTEHFEN—RITIRE(20145F9~12AH)
B RS DA IL RS T (Homebased Healthcare)
B A EORAME (Life & Death Emergency and Logistics)

BREISVNDER : TAMYFREDI7—ARTYT
127 —ZEE |» T—FTFIFv~DORB — TRRUFERE

BHoMhoizlE 0 TRAMYMRZEIZAIT TR LB ETIEGL
BT AMYMREIZIE, B9 LE A —R T —RIZEITHA TG
BICT7—FTIF¥DREIZEST (IIRA Verl.0lEHARZ1)
BaA—R5—X[ZRELFEBODT I TV BRRETELY

BO1—XR5—ARENDEE : #HEEY
B EER(FEREE)TIETEDLHICEHEOHELEASDIEIMED
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I1-X—-R : B @MSDIRE (1) FUJITSU
B EMECEEREFEDOANILRYTY)2—3Y

Family Medical - Doctors, care center insurg‘r (local Ver)glor
(\/ Emergency&s » ? Government,..) _ =
o response _s» .l W S
:SS:(?V\:IVtt::Sl?;fJ;OQf Bio alarm / data - Bio data, alarms Report to public » Operation data
the devi Patient history - Usage data Health Care provider « Device alarm

1. Deliver, collect and control data from multiple devices

2. Management of data access and actors’ collaboration

3. Application development (for non-programmers too)

* Deliver history data,
* Contents / ads
* Weather and shop
information
* Warning on loads

* Activity data (Location-
Speed, motion, itinerary)
*Bio data

* Device data (position,
Battery, device alarms)

* Update firmware
* Deliver application

o

@p

| A alka | PE il
ﬁrfnt and Care dﬁwﬁ:e;&m di wipment and W e equipme :
R E\ = o e o 1< )
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[ 5]2&;%\—'510) %%\Tﬂ%ﬁ https://www.youtube.com/watch?v=sICZ5mCKOOQo
Raxistr 32—
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®
Human Centric -Location
ICT System -Heart rate

-Cycle speed
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m = " IIRA Table of Contents
® Industrial Internet@?—#?’]ﬁ‘?’i%iéﬁ%?(l /— 1 Rationale :
EHINSHRAE BB ARSI E R peies
KWDDBIUITL YR -T—FF0Fv] TERL P 7 L e enmomt
o IICELTHIH TR B Huitina i s SRy | ementationiewpoint
® 2015/64 68 DELELBD o i
m Part I EHoTHRE 7 reekoiza)
® Key System Characteristics P 13 Conmopy T €t
® 4OMDView points art Il = ' 13 Data Management

i 14 Analytics

» Business Viewpoint @é{$0} l/t‘\:l._ 15 Intelligent and Resilient...

+ 16 Dynamic Composition...

*Usage Viewpoint '::Eﬁﬁﬁ | 17 References :
e Functional Viewpoint [ —
e Implementation Viewpoint

® View points®DiEiE(FI1SO/IEC/IEEE 42010:2011
Architecture description(fiE> Usage Viewpoint

] Pa rt I I Functional Viewpoint
® Key System concerns Implementation Viewpoint

Business Viewpoint
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2016/5/30 IRTE

BSFES i?&%&ﬁ H@loT‘/U:L—/a/&-rzw\uh&L,ﬂﬁ

Smart Energy Management Testbed TII'I‘IE-SEI‘ISItIVe Networks Testbed Track and Trace Testbed

Smart‘ul'hfater ManagernentTesﬂ:ed n.org/test—beds.htm
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Fujitsutg®R : THDRX3{tDTestbed - (6) FUITSU
 EHEDBEL: TRAMYFERAISS O—/ L DITE SR RMX |

B Factory Operation Visibility and Intelligence (FOVI) Testbed

B NWETIH/BIETIHZ CTODIoTERSEMZ(C [TIHDRZXBIE] TestbedZzigEz
e Cisco (IL&Y) , Intel (BiR) LomEIO>T U

o ZmiEVBEES A 2 VORM IR TREOARILZITV., (REEEOELR DRI ZE
B9

« Ti5IR15 (Edge Tire) : HER(ICLHZED{FITTUEDIEE. RGO =EUS
e 75 R (Platform Tire) : IoTE(CEVET —4FEEHN

« BJtR1E7T Y (Enterprise Tire) : TIHZATD IR BDAELEIEYS, FujitsuRDHrY
—)LICKBDERID VIR Z S 1 LS > TR,

m 8/17(CIIC SCIC K> TIETAER

©9/15T L XU —ZFKIT

*9/16~18 IIC Solution World Congress Barcelona T®DIIC Testbed7 — X ([CTER
u SEOTE

e ~123K/2015 BEEETF, /\— METERMIGEERERDOETE

e ~6XK/2016 EEE, /\— NFIREELNE

°7#1/2016~  TestbedZ7O> 1 bFMA
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BIIC: EXMITIOTE AR REHILDHIDHIFEIZLZ-OTULNDS
B E#:.241#t %2016/5/3085 R (B10stDR—XTiEM)
m R, 7T HM5ESM (Industry 4.0 %+£5m0)
HIICTOFEHNAL : TV RTLEBEICKISIEDRREHRIE
BO—R7—R: T—RICEHDDHLHFEED (EIZNCA /\—A)
B TRAMYR: TaLXTLDEE OBNRREFEHA)
BELEE EEM. RITEMEA TICHFENZFEBAIIZH #k
® ;EE M : Steering Committee A7\, WG/Team Chair
BEME: A —RT—R&TRAMYRDRE. VIFLUV AT —FTIFvERK

Qll

4 AFTFYS AT A
AT&T, MITRE, Schneider Electric %2016/2/128F 5=
/WG Chair / IC, SAP (" Gisco, Fuiitsu, GE, } Testbed’.&ﬁﬁ\
—4 IBM, Intel, RTI, Bosch i

w HP, Infosys, Accenture, EMC,
Bayshore Networks Cork Institute of Technology,

NI, Tech Mahindra, PTC,

A - | 4
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3M Company

ABB

Accenture

Agency for Science, Technology and Research (A*STAR),
Singapore

aicas

AMI GE LLC

amplia)))

Analog Devices, Inc

Apprion

Asavie

Asia loT Alliance

Association For Manufacturing Technology (AMT)
AT&T

Auburn University

Azbil Corporation

B&R Industrial Automation

Bayshore Networks, Inc.

Bedrock Automation

Belden, Inc.

Beijing Proudsmart Info. Technology Co., Ltd.
BioPhorum Operations Group

Bit Stew Systems

The Boeing Company

Bosch

C3 Energy

Cambium Networks, Ltd.

Canonical Group Limited

Care Innovations

Certified Security Solutions

Charles Stark Draper Laboratory
CEA-TECH

China Academy of Information and Communications Technology
China Electronics Standardization Institute
China Telecom

Cisco Systems Inc.

CMTC

CODELCO Chile

Cognizant Technology Solutions
Combient AB

Conduce Inc.

Connio Inc.

Connode AB

Cork Institute of Technology
CSIRO

CyberLightning Ltd.

CyberX

Datawatch

Decisyon

Dell

Deloitte LLP

Deutschsprachige SAP Anwendergruppe (DSAG)
Device Authority

DGLogik, Inc.

DigiCert, Inc

Distrix Networks Ltd.

DT&C

Eclipse Foundation

Ei3 Corporation

Electric Imp

EMC Corporation

EnerTech Inc.

EnterpriseWeb

Ericsson

FIMECC Ltd.

First Line Software, Inc
FogHorn

Fraunhofer Gesellschaft

Frost Data Capital

Fuji Electric Co., Ltd.

Fujifilm Corporation

Fujitsu Limited

Fundacion Tecnalia Research & Innovation
Gemalto

General Electric

Genpact

Georgia Institute of Technology
GlobalSign, Inc.

GS1 International

Haier Group

HappiestMinds Technologies Pvt Ltd
HARTING KGaA

HELLENIC SEMICONDUCTOR INDUSTRY ASSOCIATION

(O]
FUJITSU

Helium

Hewlett Packard Enterprise
Hilscher Gesellschaft fiir Systemautomation mbH
Hitachi, Ltd.

Honeywell

Huawei Technologies Co., Ltd.
Humber College

HyperCat Ltd

i2CAT Foundation

IBM

ICT Austria

Industrial Technology Research Institute
Infineon Technologies

Infosys Limited

Innovasic, Inc.

Inspiralia

Industry Development Augmentation Division (l11)
Institute for Information Industry
Intel

Intelligent Structures Inc.
InterDigital

loT ONE

loTium Inc.

Internet of Things Institute

IQP Corporation

Itron, Inc.

ITW

Ivar Jacobson

Johns Hopkins University
Kaspersky Lab UK Ltd.

KEDGE BS

Kepware Technologies

Konica Minolta

Korea Electronics Technology Institute
KUKA AG

Kyland Technology Co., Ltd.
LSEC - Leaders In Security
Lynx Software Technologies
M2M Alliance

Machina Research Limited
MachineShop, Inc.

33
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Machine-to—Machine Intelligence (M2Mi)
MESHDYNAMICS

MD PnP

Micromem Technologies Inc.

Micron Technology

Microsoft Corporation

MIT

MITRE Corporation

Mitsubishi Electric Corporation

Modius, Inc.

Moxa Inc

NATION-E LTD

National Association of Electrical Distributors (NAED)

National Engineering Research Center for Broadband Networks &

Applications

National Instruments

NEC Corporation

Newcastle University
NeuStar, Inc.

NGRAIN (Canada) Corporation
Nokia

No Magic

NIST

Olympus Corporation
OMEXELL(Jinan) Heat Transfer Technology Co.,LTD.
Omni-ID

Open Group.

Oracle

Parker Hannifin

Pitney Bowes

PMMI

Pollux Automation

Predikto, Inc

PSC Group, LLC

PTC Inc

Purdue University

Putman Media

QualiCal

Qualcomm Technologies, Inc.
Qylur Intelligent Systems
Real-Time Innovations

Red Hat

Redline Communications

RF Code, Inc.

Renesas Electronics Corporation
Rensselaer Polytechnic Institute
Representative of German Industry and Trade
Ricoh Company, Ltd.

ROHM Co.,, Ltd.

Rostelecom

ROI Management Consulting

Rubicon Labs Omc

Saffron Technology, Inc.

Samsung Electronics

SAP SE

Schindler Digital Business Ltd.
Schlumberger Technology Corporation
Schneider Electric

SINTEF

SevOne, Inc.

Shenyang Institute of Automation
Siemens

Sight Machine

Sixth Energy Technologies Private Limited
Sophic Automation Sdn Bhd
SparkCognition

Steinbeis Transfer Center Innovationsforum Industrie (STCII)
Stichting imec Nederland

Stream Technologies

Swrve

Symantec

Synapse Wireless

System Insights

Taiwan Network Information Center
Tampere University of Technology,Finland
Tata Consultancy Services

TE Connectivity

Tech Mahindra Limited

Technische Universitdt Darmstadt

Tego Inc

Telecommunications Industry Association (TIA)
Telit Wireless Solutions

The Hartford Steam Boiler Inspection and Insurance Company

ThetaRay LTD

Thingswise

ThingWorx

Toshiba

Toumetis

Toyota Motor Sales

TTTech

Tuev Sued AG

Twin Oaks Computing

Tyco

Ul LABS

uL

UNISYS Corporation

University of California, Berkeley
University of Pennsylvania
University of Pittsburgh

Uptake

V2COM

Vanderbilt University

Verisign, Inc.

VTT Technical Research Centre of Finland
Wapice Ltd

Water & Process Group (WPG)
Waterfall Security Solutions LTD
Waygum Inc.

WIBU-SYSTEMS AG

Wireless Glue Networks

Wireless Research Center of North Carolina
Worcester Polytechnic Institute
Works Systems, Inc.

World Economic Forum

Wyconn

X10SYS Associative Technologies S.A.
Xilinx, Inc.

XMPro

Yokohama National University

(c®)
FUJITSU

34

Copyright 2015 Fujitsu Limited



©
FUJITSU

shaping tomorrow with you



