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[ICOMIE FUjiTsu

B GE. Intel. Cisco. IBM. AT&THE&%17(2014/3). :EEE(IOMG

u BiIETODRIoTESRADIEEIL

[Mission

To accelerate growth of the industrial internet by coordinating ecosystem
initiatives to connect and integrate objects with people, process, and data
using common architectures, interoperability and open standards that lead

\_ to transformational business outcomes. )

n RE(EBAET RV E5RER
e FERTINTYNE 3D, WATUTEDS
e DIA-RT—R. Q7—=FFI9Fv/IL—LD—). @QTAMYR (ZEE., EITIRIR)
s ATETAMYRDNREEE, IS ATLMBEERDE
SHEENIA N TEEOEEZEE, IICIHIBZIRMHL. EEZIE
o REER (JOTERER) VSIIC (ETHER)  LolcbOBssHRBEN@0
» BN BRERFEEEVLTHIED
o RA4Y Industry 4.0&DE#EZFEFR(2016438)
7—FF70FvDIvE>Y (IIRA, RAMI)  TFAMYRTOGRE. AR hLERME RE
cHR IoTHEEI Y -7 L (BREE. BfFa) HiEEZEE (2016/10/3)
o 1—T =R, TAMY R ZEE(CREICH T DEUHA D5 R Z R 5T

~
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KloTHEEDL Y — 7 Lld. FEEFIZOpenFog
Consortiumé&ELBILABTIHRAEEE

Memorandum of Understanding

for loT Cooperation
Between
loT Acceleration Consortium
and
Industrial Internet Consortium

loT Acceleration Consortium (ITAC) and Industrial Internet Consortium (lIC) are
desirous of working together to contribute to the creation and development of
Intemet of Things (loT) industries. Overarching goal of this cooperation is to
promote the digital economy by preventing fragmentation and harmonizing
various aspects in the fields of loT.

ITAC and 1IC hereby agree to promote the cooperation in the following activities:
e |dentifying and sharing good practices;

Collaborating on test beds and research and development projects;
Realizing interoperability by harmonizing architecture and other elements;
Collaborating on standardization;

Other activities which both parties agree to cooperate in.

To promote productive cooperation in the above activities, ITAC and IIC infend to
exchange information, have consultations between the secretariats of ITAC and
[IC regularly, as well as hold joint seminars periodically.

October 3%, 2016

Richard Soley
Executive Director
Intemet Industrial Consortium (1IC)

Jun Murai
Chairman
loT Acceleration Consortium (ITAC)

LT DBAICETAHITAC LA VB —AY - A HEAFRYTFII-20I—LTF
L (IIC) OEE (ER)

IoT $#:Ea>Y—L 7L (ITAC) &, A VA=Y b A VFZAMYTIL -2
Y= T L (IC) ([, IoT EXOBIHEERICAMT 5726, mEMAOREIC
BHABNERET S, COBMMBAROLEMENZ, T HHFICHET2HAR
BEOMSIEERTRMEHLICETTOIALEEFORBEZEDDLILICH S,

Hqca4J¢ — Ry R A AR RYTIL - ADY—L T AL, EEEOH S

7vhﬁ77742®%ﬁ #E
TAMRy FPHETOS Y FOBAH

T—XTI7FvEQOHREEREORER
BRELRICETSHBAH
FTOMAHENEEL-aHORA

ITACEA A=Y h A VHER M) TIL- Y= T A, EREEAE
ERIZEDHL-O., FREVOEFERBOBAERBMIZ (regularly) 75 &
EHIZ, XFEEIF—ZTFEHBIC (periodically) T35 & 3#H 5.

2016 10 B 38

¥ &t

Richard Mark Solev

Ao8=39 b= {28 AT 20Y-UTLE TR 10T #tEa-VTLEE
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B Industrie 4.0DPlatfrom{EE RS EIICH IR EAZEF FE (2016/3)

B7—XTIOFVYDOIVET

* Industrial Internet Reference Architecture (IIRA)
* Reference Architecture Model for Industrie 4.0 (RAMI4.0)

B HEFETRAMYRDOHEAE

* Time Sensitive Networking (TSn) Testbed
« 0427\ :Bosch Rexroth, B&R Industrial Automation, Cisco, Innovasic, Intel,
KUKA, National Instruments, Schneider Electric, TTTech
- |EEE 802.1 Time Sensitive Networking® 18 B {4 FEE2

AR D H R
» Hannover Messe 2016, 2016/4
« Chicago, 2016/5/19
* Heidelberg, 2016/9/21

http://www.iiconsortium.org/time—sensitive—networks.htm

http://www.ni.com/newsroom/release/ni-bosch-rexroth—cisco—intel-kuka—schneider—electric-and-tttech—-announce

—collaboration—on—time—sens

ENERGY
HEALTH CARE
MANUFACTURING . | T Detailed model for
X next-gen manufacturing
| value chain
- .
PUBLIC DOMAIN
TRANSPORTATION Cross domain &

Interoperabilitity
inlloT

itive—networking—testbed—-with—the-industrial-internet-consortium/ja/

5
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~gdl B SEENEN : 2631t (2017/3/885:=) T2 RIS LT H 101 DR — 2 THENN
300

- FRSIOEARE | = -
00 S (| FmENoEARE | o 2 L -
IWABR-ILYNOZIR S - 2591t @
HRSIMOBEALEE \ *\ 2357t 24011® 2394 ® 243%
-b6 =Z&EBHE. NEC 7
Uy % A /
SHEARE : 1844t A ;ﬁjuf }%;f = | mmshonsos
=z, BiL 151%1 @ YRPIHE
=4 11111@ RS MOBEAREZE |
g2 J_‘V UJ—. (3ZHZ/I5) FRSIOBARE
FRSOEADE —EETX
=TI ‘
2014/6  2014/9  2014/12  2015/3 2015/7 2015/9  2015/12 2016/3  2016/6 2016/9  2016/12
Boston Austin  Long Beach Reston Niskayuna Barcelona  La Jolla Reston Tokyo Heidelberg Coronado

m ERECEARE(LERE : OMG, OASIS, W3C, OIC, En
B R1Y(Industry 4.0)11:%0)7‘5% : Bosch. Siemens., SAPRRE
B A RYINHERIBSH TS
BT AMYRAEH: 214 Xiguk
o Bl AR, N BE ITRLE— BHRE
- EHiE%  [THORI3LI0TA MY K122 - 7EE2(2015/8) X HADEL]
B Industrial Internet Reference Architecture (IIRA) ver.1.0/1.7

» 2015%F6H(cVerl. 023 http://www.iiconsortium.org/IIRA.htm
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= 277U -1274; 138 (017F3AKR) e

% . A | -
BOSCH FUJITSU G\E IBM ABB EMC HUAWEI

MR. K. ERIC HARPER
MR. DIRK SLAMA PETER MARX DR. SAID TABET MR. WANG XUEMIN
DR. JACQUES DURAND MR. DON O'TOOLE

I[IC ED INTEL MITRE RTI SAP... SCHNEIDER
DR RICHARD SOLEY MR. JEFF FEDDERS MR. ROBERT MARTIN . DR TANJARUECKERT EQII)EQCILBIC
ERIT A IN— 3  kHE  KEXE 2% 15
IIC Executive Director 1% KE  HMEE 14 14
Contributing Member 5&™5.% 44  JEER-ZHEHE 14 14
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Legal
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Strategy and
Solution
Working Group

Use Cases

Membership
Working Group

Marketing
Working Group

Communications

Thought
Leadershlp

Energy Vertlcal

Team

Healthcare
Task Group

Retail
Task Group

Security
Working
Group

Testbeds
Working Group

Technology
Working Group

Tiger Teams | Hiaisons ” Team Interop |
Team
| o —
Data Mgmt & Team
Analytics Team Connectivity

I Framewor

Smart Grid
Team

Testbed

Composition & Automatic
Integration Task Group

Vocabulary Program
= &T;:mT Healthcare
I ask I
Group Testbed
! Program
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IIRA-based Open
Horizontal

Testbed Program
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Standards Task
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B RXBMITOI—RT—R (BUERPEEGLE) ISR,
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*[IRA: Industrial Internet Reference Architecture

m E

® Industrial Internet®7—F70Fv%Z X SER(C L

ZRINSEHRZ2EBEBULHM RO E
%Verl.0(F. WDhBIUTIPL>R 7 —FFTIFv] part1 —
TR0
® IICEL THID TARRT DT R RYD
® 2015/62°F4
H Partl]
® Key System Characteristics
® 4DMView points

*Business Viewpoint
*Usage Viewpoint

» Functional Viewpoint

* Implementation Viewpoint

® View pointsO#Ei&(dISO/IEC/IEEE 42010:2011
Architecture description(CfiES

m Part II
® Key system concerns

IIRA Table of Contents

1 Rationale

2 Key System Characteristics
3 Reference Architecture

4 Business Viewpoint

5 Usage Viewpoint

6 Functional Viewpoint

7 Implementation Viewpoint

8 Safety

9 Security, Trust, Privacy
i 10 Resilience

' 11 Interoperability, etc.

i 12 Connectivity

Part II — » 13 Data Management

' 14 Analytics

' 15 Intelligent and Resilient...
i 16 Dynamic Composition...

. 17 References

Business Viewpoint

Usage Viewpoint

Functional Viewpoint

Implementation Viewpoint
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2017/3/8 IRTE
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-

Asset Efficiency Testbed Condition Monitoring Testbed Connected Care Testbed Edge Intelligence Testbed

BEMNZRAL ERIKEEH 1BEBEEZT  H-)IRE MZEEEIR IRIT-BIE
Infosys, Bosch, GE, § IBM, National Infosys, PTC, RTI, Hewlett Packard GE, M2Mi, Oracle, Infosys, PTC,

IBM, Intel, KUKA, Instruments Massachusetts Enterprise, Real- Infosys Schneider Electric

PTC, National General Hospital MD  Time Innovations
Instruments PnP Lab

Time-! Sensmve Networks Testbed Track and Trace Testbed

FOVI Tcstbed High-Speed Network Testbed Industrial Digital Thread Testbed

THERZ3E | BEVNI-T 53458 HIiS3ENS EBENY - EE
Fujitsu Limited, GE, Cisco, AccentureRinfosys, GE EMC Corporation, ~ Bosch Rexroth, Bosch, Cisco,
i Bayshore Networks Cork Institute of Cisco, Innovasic, National
Intel, KUKA, National
Technology Instruments, Instruments,

Schneider Electric, ~ TechMahindra
'I'I‘I'ech Ixia

Precision Crop Management Testbed Seaurity Claims Evaluation Testbed SmartWater ManagementTesﬁaed FA Paa5 Testbed

Intelligent Urban Water Supply Microgrid Testbed

KERIZIR ¥490Grid =EEHE 317+ IKIRNESTR FA PaaS
Water and Process  Real-Time Infosys, Sakata Seed Xilinx, UL, Aicas, Infosys, GE, EMC, Hitachi, Mitsubishi
Group, Thingswise, Innovations, National America, Inc. PrismTech, it Sierra Wireless Electric, Intel
CAICT Instruments, Cisco

H B https://www.iiconsortium.org/test-beds.htm 13 Copyright 2017 Fujitsu Limited
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Connected Vehide UTM Testbed Smart Manufacturing Connectivity Smart Asset Outage Management
JRI7YRE=D) BHEOIRIT HiEHEWebiEE SEFILEE
Infosys, Bosch, RTI, (P3¢ Infosys, PTC, RTI,  Genpact, National
Microsoft Massachusetts Instruments

TE Connectivity,
SAP SE, ifm, OPC
Foundation,

General Hospital MD
PnP Lab

EBES : 3) TAMYR 1 22554

[ FUjiTsu

2017/3/8 IRTE

XBAFEOHA NUEFEENEE (CEIER
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Asset Efficiency Testbed FUJITSU

Testbed in
Action

ASSET
EFFICIENCY AND
AIRCRAFT
LANDING GEAR

The Aircraft Landing Gear
use case stems from
challenges to enhance
flight safety and reduce
operational and
maintenance costs. The

FAST FACTS

LEAD MEMBER:

Infosys

SUPPORTING MEMBERS:

Bosch, GE, IBEM, Intel, KUKA, Mational Instruments, PTC

MARKET SEGMENT:

High Tech, Industrial Manufacturing, Discrete and Process Manufacturing, Automotive, Aerospace, and
other segments with high value fixed/moving assets

CHALLENGE:

A recent study on maturity of Asset Efficiency from Infosys and the Institute for Industrial Management
(FIR) at Aachen University revealed that 85 percent of manufacturing companies globally are aware of
asset efficiency, but only 15 percent have implemented it at a systematic level. Current challenges include
lack of instrumentation of the assets, missing real-time data analytics, lack of context due to missing
information from other systems, and lack of a holistic focus with other aspects of efficiency like energy,
utilization, operations, and serviceability.

GOAL:

To collect asset information efficiently and accurately in real-time and run analytics to make the right
decisions

H B ICTR— LR—D
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Asset Efficiency Testbed FUJiTSU

BEHOLI—RT—R TEITIN—TTTAMYREEE

B 1—R7—R1: RATHE D BEE FE A E D & (Landing Gear) D
i P& %1

Infosys, Bosch, Intel, PTC / Infosys, GE

Bl BEOISESEFH YT —ab 6 B&FwmET 771k, Famex Tl

Landing Gear System®D #[EET )L &7

TG T RERRGINTGA—FZTR/HET S

BRAITARZTEUHERTEL. B2 YD T—R2NET—FTIVF v FE

KET—ADNEMGRERTEBFTERIZKS T IKRA
B1—X7—X2: 5HEE (Chiller) D& %0

Infosys, IBM, National Instruments

il BREEEN DY T I KYAENEDL, AL - FHKDE.

E—3—DEBEEEE=R)VT

SOEDEEGEY=FIH

T ILAA LTT—2REELUVER

BEIC&KDT75— L@
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Condition Monitorin% & Predictive
Maintenance Testbe

Introducing
The Condition
Monitoring &
Maintenance
Testbed

o)
FUJITSU

FAST FACTS

MEMBER PARTICIPANTS:

IBM, National Instruments, SparkCognition

MARKET SEGMENT:

Predictive maintenance focuses on high-value, industrial assets that are expensive to maintain, thus it cuts
across multiple market segments like power plants, manufacturing, process, mining, transportation,
aerospace, and defense.

CHALLENGE:

The current state of condition monitoring requires manual measurements that are compounded with aging
equipment and the retirement of knowledgeable personnel.

SOLUTION:

Provide a multi-vendor, cloud-based predictive maintenance solution that proves out new business models.
The Condition Monitoring and Predictive Maintenance Testbed will offer continuous online measurements,
automated analysis, and balance of plant coverage.

COMMERCIAL BENEFITS:

Develop new predictive maintenance analytics modeling techniques; Document standard and secure
architecture patterns and data formats for predictive maintenance in the Industrial Internet era.

H B ICTR— LR—D
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Condition I\/Ionitorin% & Predictive
Maintenance Testbe

B B Y FE R0 F L BRI S K UE T %0
o TR &L ERIKRER
T—ARMHIZLHHE T R D iTH R
ERENLET—XTIFvINI—2 T —3T74—I VD EE
B National Instruments®D EXHEWHMN ot T—2ZFINE
T—ARUNE(Z, NID FHIEH#EES (CompactRio: ') 7 LA A LLinuxX—X) % Fl A
EEEHBOET—2%UNE
WIFIIZ&kET—%8E1{E
IREL=T—RIZ&K5HEETOT S22 a8
(Fx X TQuad-Core Intel Atom7 O+t vH FPGAEH)
T—AD P HEBRIGTERR
BUREL-T—2ZIBMDIZOFRIZEELTHH
T—REEICIFEAFZ—R Y ETMQTTS
IBMDYUZSOR LD AL TS5 THH
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Testbed in
Action

PREMATURE
WEAR USE CASE

A service engineer
observes an incoming
part component that is

wearing and degrading at
an unexpectad rate.

Leveraging the IDT
Testbed, she identifies

the correlation between
that specific part's field
performance data and its
associated manufacturing
machine, operations, and
quality validation data
when it was produced.
(Sources: Sensors, MES,
Maximo, ERP data)

Industrial Digital Thread (IDT) Testbed  rujirsu

FAST FACTS

LEAD MEMBERS:

Infosys, GE

MARKET SEGMENT:

Industrial Manufacturing, Discrete & Process Manufacturing, Automotive, Aerospace, High Tech

CHALLENGE:

Field engineers and service teams often lack data and digital insights needed to assess, troubleshoot, and
determine work scope for the large industrial assets in performing corrective and preventative maintenance
activities. QA engineers many times need to understand why a particular problem in the part is happening
recurrently or why parts from suppliers don't stack up well in the assemblies due to mismatch. The root
cause is usually hidden in design, manufacturing processes, supply chain logistics or production planning.
But without the right data and digital insights, it's hard to pinpoint.

GOAL:

To collect information in the design, manufacturing, service, supply-chain setup and provide access fo and
intelligent analytics for industrial manufacturing and performance data, to identify the root cause easier.
Such insights can improve not only service and ownerfoperator productivity, but also provide critical
feedback to the design engineering and manufacturing operations teams for continuous improvement.

FEATURES:

Study of design of the asset, its assembly structure, analysis data, production planning data, manufacturing
data, service data, supply chain data. Development of a platform stack for real time data collection from the
overall system. Big data and analytics. Phase 1 will focus only on manufacturing and service data.

COMMERCIAL BENEFITS:

Improvement in overall efficiency of the manufacturing setup. Reduction in failed parts. Improvement in
quality. Reduction in downtime of the asset in service. Saving of resources. Improvement in bottom-line.
Flexibility in manufacturing.

H B ICTR—LR—D
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Industrial Digital Thread (IDT) Testbed  rujitsu

B B #: GE®DBrilliant FactoryDEI]IZM T1-B{K1{t

GE Brilliant Factory:
AX—bRZT70F v )T ICmIT =2 1 /DAL TSI
3R IFTCADIZ KB/ \—F+)L1EE% 5T (Virtual Product Design)
SRITTETILIZEKD/\—F v )LIgE & (Virtual Manufacturing)
WIB G E &
FEFER % Virtual Product Design#® & U Virtual Manufacturing~274—k/\v%
IS4 Fz—2ryhD—oEDEE

GE Predix&Infosys Information Platform® ;&

FY(F BELRSTFT —2DEE

4 TFDPLM, CAM/CAD. MES/ERP. Field/H—E AL R T LIZIKFLLELVE
TILR—ZADT 4R )L:EH (Digital Thread) DzREE#EET S

DIVRR—ADI AT Lz2K%
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Factory Automation Platform as a Service_q
(FA PaaS) Testbed !

FAST FACTS

LEAD MEMBERS:

Hitachi Ltd., Mitsubishi Electric Corporation, Intel Japan

MARKET SEGMENT:

Manufacturing: Industrial Automation for Discrete Manufacturing

CHALLENGE:

In recent years, amid increasingly intense global competition in the manufacturing industry, there has been
a growing demand for more rapid product development and market introduction, quality improvements and
shorter lead times in order to quickly respond to the rapidly changing market environments and
management environments through the introduction of new technologies and collaborations between
companies. In this backdrop, there has been a growing expectation for overall optimization that uses data
related to manufacturing in the increasingly global supply chain to connect the front lines of manufacturing
with management, suppliers, and customers. This in turn has given rise to a need for secure connections
between a variety of devices in FA environment and cutting-edge IT services (e.g., Big Data and the cloud)
and for the accelerated development of applications in the field of next-generation factories connecting
business-to-business (B2B) applications unleashing real economic value to effectively compete in the
global marketplace.

SOLUTION:

As solution for these challenges, this Testbed provides connectivity between Factory and Cloud, data
analytics platform, and security resources, in order to provide facilitation of FA application development for
Application Providers and FA Equipment Vendors. With this result, Application Providers and FA
Equipment Vendors will be able to provide selution and services to Factory Owners and Factory Operators
by just developing core logic of each application.

H B ICTR— LR—D
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Factory Automation Platform as a .
Service (FA PaaS) Testbed ’

B1—R5—R:ADDPLCIZEDEESIVDBEBRRE YT —
AMLIEL., E=2)VT
AL TH7—L (Gantry Loader) ®ERY {1+
NCH 3%
AL THT7—L (Gantry Loader) DERYSL
ARyk
BRERHAS

B =EFEROFARSBIN DY T—5%, BIDT —ZREKET Sy
FIA—LIZERBL. 7IVT—av D FHTESLIICT S
EEFEY. £EMDORZSIE
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[ICOfEiEE S (CHAR{TEEOEHA FufiTsu
B HALELLTICDE E.kﬁﬁk(LE.?EHZX $HET£%JL|$>

| " | z
FUJITSU G\E IBM ABB EMC HUAWEI

MR. K. ERIC HARPER
PETER MARX DR. SAID TABET MR. WANG XUEMIN
DR. JACQUES DURAND MR. DON O'TOOLE

I[IC ED INTEL MITRE RTI SAP... SCHNEIDER
DR RICHARD SOLEY MR. JEFF FEDDERS MR. ROBERT MARTIN S DR TANIARUECKERT E{II)EQCILBIC
ERIT A IN— 3  KkHE | KiEX 2% 15
IIC Executive Director 1% KE  HMEE 14 14
Contributing Member 5&™5.% 44  JEER-ZHEHE 14 14
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2 DDI1—RT—AZieE FUjiTsu

BANILRTTEEDIOTEHFENA—RICIRE(2014F9~12H)
u JFBES DA LR T (Homebased Healthcare)
B AR RAW:E (Life & Death Emergency and Logistics)

BRESYNER : TAMYMREDI7—ALRTYT
(1—25—28RE |> 7T-FTIFrAORB — FRURERE

BHoMhof-C& : TAMYRREIZMIT TR T LB ETIEGZL
BTRAMYREERIZE, 0T LI —RT—RBRITHAETIEALN
BICT7—FTIUFVYDKREIZELT (IRAVerl.0lEFHAFS1A)
BaA—R5—X([RELF-BDODT ORI YR ERFETHLY

B —R7—AREDEZE : PREMEY
" RE(ERREE) TILTEONHICREOHLIEEN SN2 MEN
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d1-A—-X : BLENMOIRE (1) FUJiTSU
BEERECEEEEDANILRTTY ) 2—3aYy

Family Medical Doctors, care center insurg{ (local Vellglor
= e -
(\/ Emergency@ n ? Government,..) _ .
b response 4 S u S0
_’g’#gxtt::;?acffsoonf Bio alarm / data - Bio data, alarms Report to public  Operation data
the dev 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

guipment and Tj’wgre equipmew

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

[

* Device data (position,
Battery, device alarms)

* Update firmware
* Deliver application

30 Copyright 2017 Fujitsu Limited



dA—-AT—-X : ETE@EHIDIEE (2) FUJITSU
[ *&%\Eid) 5%3%%"52 https://www.youtube.com/watch?v=sICZ5mCKOOo
a2 —

P ;
Fok—Ro T BREERE

@ 'r REIF

Y4

3B EHR

®

*Location
*Heart rate
-Cycle speed
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Testbed: FOVI (1) FUjiTSU

B Use Case 1: Product return and repair process

Testing station Repairing station
4 B . . . .
Challenges: Visualization and Analysis:
« Avoid shipment 1. Track repairing products
delays status and location in the
« Faster repair work area.
process 2. Recode testing procedures to

reproduce the errors in
repairing station.
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Testbed: FOVI (2)

B Use Case 2: High-mix Production Line Optimization

o)
FUJITSU

PCB SMT process: mounting the partre-production setup

-
Challenges:
 Prevent machine idle

times, human errors
e Control the timeline

2.

~
Visualization and Analysis:
1.

Collect and consolidate
production line data
Near real-time display and alerts
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Testbed: FOVI (3) FUJiTSU

B Key Components

Edge Simulation Environment

. Analytics & Diagnostics
Machine 1 .
Log Data / Data processing modules \ -
L7
Machine 2
Log Data N
I
Data accumulation - Analytics Data Data engines:
Machine n & conversion + Diagnostics ~dapters Workﬂow
Log Data « Alerts P » Simulator
L7
Operator x f
Info
su Cloud Service loT
lorm

Machine
] | n |
A | - fal |
Data accumulation Analytics &
}l & conversion C i "
Prod Mgt / — Bl lagnostiCs
ERP components
o] FOVI Platform J
Info Edge tier: Platform tier: Enterprise tier:

Factory Environment Cloud Environment for data processing Operation manager, tester
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