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R1tt 3 (Physical System) DBUF Y —F b7 —IBE DIREE 1/ \—ZR( -
Cyber SyStem) tﬁUoH.‘ if'§mml:§ﬁ?6:a:ot')t*")ﬁ&wit‘ﬁﬁa ERNEEECROSNELTEST
BRAERBTAEHOY—ERVATL, e
Cyber Physical System (CPS) Containsal the information AhhhAAA §
refating to... i, s
+ Software, informatics + Site location, E&I l &I iﬁij
* Mechanics identity
" Electrical, electonics * SEtUs ?ﬂ
Auwnam' HMI | Swve‘sm chETDERSA: —
ths]ca] SM:';ye'n:::ty * Interfaces rﬁﬂﬂ :Final rep;t D'; the Industrie 4.0 Working Group)
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The digital model is always up-to-date and is extended throughout

the entire ife cycle ‘ ‘

Snw Howhe-Fasand M3

Product Production Production Production Sorv
design planning engineering / execution
Hi#4 - Forum Industrial IT, Hannover, Apri 07, 2014 FEDAT—FTROE,

{ {42 ; Final report of the Industrie 4.0 Working Group)
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BAREEER IVI. DRV ER GRS EEIIATLA
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OneM2M. IEEE P2413.
IEC/SG8. W3C. JTC1

3GPP(MTC) . IETF
ITU-T/SG20. NW
IA=INNVF AT R

[EEE802.11,15. 1888
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[1] EE-r2—2VbR
@ OneM2M. ITU-TGEEF+V7R):SG20ALE
@ IETF. W3C(r1»42—2vh%):Web of Thingst&
(2] EF-EXHER
Q@ IEC/TC(EXHIH%ESRR ):SG8. TC65. MSBL:E
@ JTC-1(ISO/IEC). ISO(EBER*¥51%):WG10, TC184%L:&
[3] P2P-R2F/N\l/F%
® IEEE(ITHZIFESRER):P2413.802. 11/15, 1888, &&
® Open(E/ T, REBEFR):OMA, OASIS. BBF. HGI. OSGi. &

B RR7I147AE FEE37)N—7ICKE

[1] EREIOATLER

14, IIC. DMDI. AIOTI. loT World Forum. HR[E$)&2025
[2] V—-4fERDLFR

«ASA. OIC. Thread. HomeKit. e-F@ctory. R-IN Consortium
[3] FIRE-RAHFF—LER

PCHA. NGM2M. IVI. VEC. World/Bridge/Global—Alliance
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©200942H ETSI TC M2MERIL. MM —E AR L 1 Y DOEEE(LEE % A,

020115E11 8 ETSIHAEBMN LIEE(LEE E IR

02012558 BRM. KRE. 77 DTODEBREERIZEZE(LE{FToneM2M
Partnership Agreement i

7 O . 0%
®20124E7A oneMM$ER (s g )

RS _ARIB one

O ZIFE({LEIFHA KR TRILYT 541
4 (3GPP, 3GPP2EHELLIDAAES) . 77— IV’
CEBOMMF 75— avIiES .
HBOL-Rr—RAE7—%77 \_
;"’Ega‘é{%%;ﬁ%;ééghn ETSI: European Telecommunications Standards
—_— = Institu
E;E-a-o | A??;:tA:Tiance for Telecommunication Industry

Solutions

.M2M77U r—o 3 V‘:Eﬂb%f]ﬂﬂ) TIA: Telecommunications Industry Association
¥5‘?~'E5$1I$1%E§’(‘-‘7 #+ —5.[&%& CCSA: Communications Standards Association

TTA: Telecommunications Technology Association

DAERICHEEMICIUIEE. ARIB: Association of Radio Industries and
OSHBEIER: IIRTE2 2 OKEES Businesses

TTC: Telecommunication Technology Committee

ti#8 : ETS| GSC(14) Current Standardization Activities -oneM2M © Hitachi, Ltd. 2016. All rights reserved. 10
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® 6WGT1-27-A, Work ItemZREL . BifigfreR (TS) &F_ML K — b (TR) Z4ERL
®20155E18 (TP#15) T1st Draft MERIEMEIE. IETCReleasel. 01X20155E2/4,
Relase2. 0lF2016FEEDFE. TestWG. Industryl-ar-A, w799, L&,

trma s

TS 0001 M2M Architecture : B8 BE P —F 7 F + (Stage2)

TS 0002 M2M Requirements : B3R &&= (Stagel)

TS 0003 oneM2M Security Solutions: %257

TS 0004 oneM2M Protocol Technical Specification : a7 - 7R3/ (Stage3)

TS 0005 oneM2M Management Enablement (OMA): OMAT /A AT EOF A

TS 0006 oneM2M Management Enablement (BBF) :BBF T /A A E O FIAB

TS 0008 CoAP Protocol Binding Technical Specification : CoOAP&EM s A 2T ar’F
TS 0009 HTTP Protocol Binding Technical Specification :HTTP &M A s T 2r s
TS 0010 MQTT Protocol BindingTechnical Specification: MQTT&M s NA 2T a2r 4
TS 0011 Common Terminology : 3B A SE

o145E128A98 ETSIT oneM2M Showcase % EjE ((t#k 0 5iH. FEH)
(15E5A188-TPH O6@FLIRICHE =, REShowcaseFESA2SH@ERR)
o 14FE9A1HARIB/TTCHE L = TM2MIZEE(LRFTEIR -oneM2MIZ T4 (FIRK) |

Wi : Yy FLaLEIF- (KD  LIKE : 2015, 2. 24) 11
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ITU-T SG20D X
[¥2$#8] 20156 ATSAGERTHRILICEE.

[AEFEE] loTERAZ?—I;/F1-RA2—PAZS2=F12SEETDTTVr—ay
(loT and its applications including smart cities and communities (SC&C) )

(B RUARRE]
1 2 1y S Y
=1 Research and emerging technologies including terminologies and definitions
Internet of Things (loT)
Requirements and use cases for loT Q2/130—%8
loT functional architecture including signalling requirements and protocols Q1/11.Q3/130—%48
loT applications and services including end user networks and interworking Q11/13. Q25/16MH—%E
Smart cities and Communities (SC&C)
SC&C requirements, applications and services Q20/5. Q25/160)—%k
SC&C infrastructure and framework Q20/50—%8
S£AFE =mE
[F1EES&(¥T)]2015F10A19H~10A230 @Y ax—7 &=
[F2E28(#T)]20165E1A18A~1H26H @ H+¥—-I Mr.Nasser Al Marzougi (UAE)
[EB3EE£S])20165E7A25H~8A5H @y a—7 FIE 2

e EX R(EL#) 3r78
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<Web of Things Interest Group (WoT IG) OEREE> e
N’

B VWoTiFE0BMIE. loTH—EXADOVeb$k 1o &EHIMNE(L.
HTMLSIZEZE(LiZER & . Semantic WebmiT A B F—420F7 o EY F 1

« E9 Interest Group (1G) A SEENRIL. #(cWorking Group (WG) TEXELFE.
e ROA=7 :0TMTHGE - Y—ERICEAT BWebANDEHIRRH.

- MR :>— A2 A (JoergHeuer), €7 Jv (Ricardo Morin). E+400%t

- H#2:2014/12 : WoT IGIEXXHERE. 2015/4 : 58 1 EIF2F&H%
2015/11 : =Ry —RAEEEDOHRIER (B3E@FLIR)
2016/4 : WoT IGHREIERZTIc. EELTEERRE. HIRIEELWGRE
- WICHOBEEIN—-T :
Technical Architecture Group, Data Activity Coordination Group,
Privacy Interest Group, Web Payments 1G, Web Security IG,
Web Crypto WG, Web App Sec WG, WAI Protocol and Formats WG,

- BCHDVIT I
|EEE2413, OneM2M, 11C, Bluetooth, OASIS, OMG, ETSI, GSMA, IETF

© Hitachi, Ltd. 2016. All rights reserved. 1 3


http://www.w3.org/2014/09/wot-ig-charter.html

HITACHI
2-2 BR - EXHHR HIAACH!,
B IEC. 1SO. JTC-1RATELEE(L %X

ﬂ1) PATL (GER - i#Rk) \

|EC TC65/WG16. MSB « SG8%. JTC1/WG10
(2) AzI9714EF1 (RYBMI7—7)
|EC TC65/SC65A., OPC-UA.  1SA95
(3) aARXIVF1EF1 (F—% - il - @(E)
1SO SAG. TC184. |EC TC65/SC65B - E
|EC TC65/SC65C. ISA100. W-HART
(4) aAVE—=—bM (F=M=Yay-oF'yh)
1SO TC184/SC2
(5) HiEd@ (BiERZ - HlfHlt+1)71)

|EC TC65/SC65A
\\\\‘ |EC TC65/WG10.  1SAQ9 4////
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B IEC SMB/SG8TIE. Industried. OXdhix TSmart Manufacturing) ZHRE

/SGEEM\
INESGEER
| . FHISGEE LR —F
(IR g% E 3 E)ISMBEE 5

HAZSMBA L A% —h

#H)IIEC APCEBRE
\_ sBR. [ECAPCUMMY) ) PEER D

- |EC/TCB5 e > TcasmﬁmlL
MERAS

BEWG
\_ WG12, WG15, WG16, WG18, | SG8(RY—FI=aT79F %Y
SCe57? WG19, EWG2, Ewes, Ewcy BR&EH/L—7) 8E:.00ZR

ENWGT, ENJWGE, BAIWG1T7
B8 : http://www. iec.ch/ JWG14, WG17, ENNWGE, SG101

BIECTHISEERE S (MSB) : TlFactory of the Futurey P J

- B1MEM2014FE10AK. 1—bt1t@A N1 A THM. 15FE(CWhite PaperHfT

- Siemensid. PLMEBARHIASIEBEIMMLO I P77V 9T -0 21K

- SAPIZ. BEEXSBETTLE<SEHEE. 0il&GAs. VK. LERLBLVEERX I 218F
- ZEEEIE. TIEM. £¥[M. IBAArtY, 21X

- HIEMEFIE. System of SystemDELEBRRBERIE AT L, ZIBE
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B REAREIAREMEE . HEFARIITWGT102%Hm:E. AEIZTSWG6 |
H EATE. BFHRLEFE BRABABRSNMEZEESTHID e
B L7772 A7—F77F+DGap Analysis

(ISO/IEC 3014) OB

TC1 V1o
v #23 JTC 1 Plenary Meeting oia [ TFERS || H swet —'—L& (SC35)  Accessibiy
v loT Mind MED - SWG2 SWG 2 Directives
+ Market Requirement of loT L owG3 SWG3 | Planning
+ Standardization Gaps Document S owes
+ Study Report of loT Reference Architecture | | L gpae sWoo | mansgement
— sG1 561 Smart Cities
» 9D SDO (150, ITC 1, ITU-T, 3GPP, CEN, GS1, a2
0GC, oMA, oMG) DVSloTICBEE U 1EHE
ﬁfgc L/".C41 8@%&5%% WG7 WG7 Sensor Networks
» & SDO T ENE loT B&ED27TDU I P LI AP — WG9 [ Bigbata
FFOF v ZRE

I WG 10 Internet of Things

Hi88: http://www.iso.org/iso/jtc1
© Hitachi, Ltd. 2016. All rights reserved. 1 6
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B IEEE(M2M#vb ), RFBER(TINVI(AER), HERIFEL

ﬁ) IEEE%: \
P2413 (10T AFL): 1oT7—FF0Fv 2k

802. 11./15/16 (M2M#E#RxvMNI-7):
WiFi. Bluetooth. ZigBee. WiSUN. Z:&
1888 (BAEERMITM2MI ATL): AAR(RAK RIZHE

(2) X5iE#HR:
OMA-DM: Open Mobile Alliance (E/NTIINWEIEIR)
BBF—TRO69: BroadBand Forum (EIENWEEIE)
OSGi: Open Service Gateway initiative (/7MEINEY)
HGI: Home Gateway initiative (BEMSH&EHINW)
UPNnP: Universal Plug and Play (NWi7'79° & 7'V1)

OASIS: Organization for Advancement of Structured
Information Standards (MQTT%ZH%¥ -h)
LPWA: Low Power Wide Area FiEE{#

© Hitachi, Ltd. 2016. Al rights r. 17
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OIEEE P2413 —Standard for an Architectural Framework
- ERBOER. tHHEEEERIOTRIII7L—LT7—7DFKRE

IEEE
Internet of Things

2014478 F1EWGEARIE (TaA. M Hosted by Siemens)

20165%F4A HF8EWGEAREFE (R=R. HA)

AvIs—: Chair Oleg. Logvinov (ST Micro). Siemens. Broadcom.
Cisco. Emerson. Yokogawa. ZigBee. {2 #150%t

Draft{Ef: Siemens®Roland Heidel KA IF+4—T{ER

Consumer equipment providers Hospitals & Doctors

Consumers Healthcare Insurance companies
) Home & Appliances
ICT ";‘rfx?dt?r':t“re Building providers
Facility
Regulators management
Logistigs Retail stores
companies ‘o
. Application
Public transport Mobility / dgse|opers
companies Transport Utiliti
City authorities fities
Automation equipment providers

Manufacturing industries

8 http://www.grouper.ieee.org/groups/2413/ © Hitachi, Ltd. 2016. All rights reserved. 18
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2-3-2. LPWA (Low Power Wide Area)

B IEEES802TIE.11ahdOREBREEHBRE M. 15.4kDiBREER

B IP500.LTE—M. LoRa. SIGFOX., LEDFHME XL RLBIZ

Nwave,/ .
Ingenu (I8 . _ | weightless | IEEES02. | IEEES802. LTE _
LoRa SIGFOX OnRamp) wmgk;:lass _p 15.4k 11.ah IPS00 cal-M NB-LTE
LoRa Weightless | Weightless IEEE IEEE IP500
HEE Alliance wne RPMA SIG SIG 802.15 80211 Alliance 3GPP IGPP
_ . . . . _ . Ae—X | RH—8 _ _
F9b7—4 Ae—X AR—R Aa—X Aa—8 | 24—8 | A8—8 O AH5—8 | 248—H
B SA4ty | AR
B i sub—GHz sub—GHz 2.4GHz sub—GHz | sub—-GHz | sub—GHz | sub—GHz | sub—GHz P .
ARk GMSK
Up:DBPSK AL I ARG IEEE
ERAX il 4 . DBPSK | offset- OFDM
LoRa¥ily | down:GMSK HE QPSK Iy 802.15.4
{8 500~ 1/2/4/16
4 iaf o 125kHz UNB 1MHz{40ch) UNB 12.5kHz MHz 1.4MHz 200kHz
fE3%AM | up/down up/down up/down {l]pﬂ:l ﬁ!' ) up/down | up/down | up/down | up/down | up/down | up/down
0.3~ up:100bps up:624kbps 200~ —_ up:200kbps
S 50Kbps | dn:600bps | dn:156kbps | CCPPS | 1ookbps | A0KPPS | 150kbps~ | S00kbps | 1Mbps | akbos
A—F# IMEB~ ~1ME ~ 384K ~1ME IR L B9IE/AP| 1Tk~2kE | 20k~8
Wt ZFdn BEE ~ 204 o 104E 3~8i A B~104 104E ~ 104 ~
" it xat -
SEBEE 15km ~ 30~50km | b3 :28km h: - - B B -
EERE ] #hh - XM :9.2km | 3~5km | KM Sl Tkm 500m | iikm | ~15km
2~ 5km 3~10km
sEA{E O O O 0 20164 (@] 20164E O 20164 20164

© Hitachi, Ltd. 2016. All rights reserved.
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||C 2*) ‘14.3 GE,AT&T,Cisco. IBM, EE EHE KB .2 OMG(Open Management Group) HSiR4E.
Intel ftk160%t -7/ RMCEBEBP-FEIIVATA, K
EEEF-L
4 (gﬂ ) ‘13.11  Akateck,7774v77-, EEXCHICEBE. th) RFrYHhDLOEEZELYI'PIT. BICEE
=*Y2, ABB#'¥1, SAP, HEEORIREREBIET
fth 204 RS
DMDI ‘14.2 =129, NRITI, EE(HE, RTHE. th) KEVIWEOI)/1K7F D, BE)
¥vaE'7. k4141 EH, B RITEROERT 9L
|:|:| E%iﬁ ‘15.6 El=xPJ:94PJ. 64PJ FERHPID FEBFFLW T, 20155%64PJ. 2016
2025 DRHERWE FISPIICL DA BTN RIERKNE
‘15.3 Alcatel,Bosch,Cisco, BIRDKES [4DXVINVPBIEFLIT. FITN /Y, BE
AIOTI
IBM., Intel,Vodafone, 10BHLEWGICTIEE T 2 EHE
loT World ‘13.10 Cisco. Rockwell ltron, BIEDXEE S T CiscoleEZHRINET DN 77V ATHDH .
Intel,IBM, ftk140%t TROLI77VAET Vs RUTHB(EY %
Forum HELTLS
NIST ‘159  ATT.IBM. f230#B  Re—hs7« $2:RGCTC(Global City Teams
Challenge) : CPS/IoT;EF. 50T T®H
(GCTC) 64F-LOH LRI

© Hitachi, Ltd. 2016. All rights reserved. 21
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<#t=>

OGEFETHRSHD2014FE3A27HICERILU7=I0TICEH T 2 Bt EEH K, BERBIE
OMG (Object Management Group) .

OIRELIZTHT . loTOE MICMITTTestBedeXIiETHITIAATLEHIEL TS,
IRIFET23EFBADIREDV). OHTP(A-7VKFEE DYATLESHY),
V77V A7-%79F+lIRALL. ADORAMIET W& EISZEDHTIVS,

O A7 :FER. BA. ANATFLEERLVWREH MR ARLCERERLEL)

oMiHiFmIcEAMMIE  EIZEREROMERDBAT S RIRE
20144 : 6B Boston, MA, 2016438 RestonVA. 68 ®&=

oRE=sDHL
- GE:IT/Internet® T Al=Predix/Va-a & @AL /=0,
- AT&T:M2MRYyh7—Y& KOBEIRHL =0, (GE. Emerson. Rockwell)
- Cisco: ERTFRYPEIRADILREL T, l0E, 747 A/ 1=-F40 )" 2B AT\,
- IBM:CPS (Cyber Physical Systems) Z@micd D, (RA9—2—T5RYPGE)
- Intel: A9—bFINAL AADFHIAHA . MoonlslandZ k& B R TS,

© Hitachi, Ltd. 2016. All rights reserved. 22
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<Sh{tLE>: BFXIAFOMGFHR)NEER

®GE, AT&T, Cisco, IBM, IntelhFieER. 2016F3AKRT250%t.
e HZAEHSIIHI, WE, E1#. —ZFB/WLEN S, ABB. Bosch&: S,

z FUJIFILM
) . " C? Value: from Innavation
*.}I{. EnterpriseWeb.com E -TE ﬁ BEEAEN TS m A ﬁ"@’ @
d Hi— INSTITUTE FOR INFORMATION INDUSTRY ELECTRIC A\ !
2=, DETECON ™ Chr A A
»
Pt at s froch
v2com= ‘ I'lllllll MITRE t‘lca pu-r es m
sles, Synapse 2 pitneyBowes () BOSCH Aibib

‘WL[ l_.:I'II.1 MOXA

a8 Microsoft FUTTTSU \ I f
NATIONAL

rthdﬂm EMCZ

|
1l
m

TOSHER Sy Do ndusticlinfemet  «~— =[5 semawes
PTC @ —— & CONSORTIUM

Things are coming

HITACHI Symantec. Odigicert
¢ @ Micron Vsy

-—
-3 PRISMTECH @ E: 5 S ~ N
NEC Empowered by Innovation ft' / togther. @mt‘%
April 5, 2016 ' 0 VERISIGN'

e Sedese
T 1D %

L T8

Pt
!.":I:;?ﬁl!;nﬂ:“ﬂ' ik Ope 71 Grour

@J@HNS HOPKINS : T
Deloitte. WV
S\ TATA

% dl) - ik
AUBURN UNIVERSITY amenture Mahindra

88 IIC Introduction & Overview for New Members (June 18, 2014) © Hitachi, Ltd. 2016. All rights reserved. 29
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02011FE 11 Alc2fmEN/=MHigh-Tech Strategy 2020 Action Plani& UL \SR1Y

FFDEIRAIMERD1 D,

OEEXNHEF/O IIMN LTI EEZN,
Hannover Messe 2013 I TR RE &R
3% (MSB:Manufacturing Service Bus) ,

ORT/NER. EIE. BMLEENDTIESIC
Lo GEEENBMndustrie 4.0 Platform,
BEROT T 90N 8%t
i, IRAMESRZRIRR,

AN NVEHHDESEENZHEE. Bl \Ho
t:%%iyﬁ‘)ﬁ'rro

O 1R, B2R. BIRICHL. BAREE
EipEfIE T, Cyber Physical
System (BB 2RYMNI =0 L EICEDIRE
5% (Physical System) &, AvEa—F1»
J#EA (Cyber System) &gl EISXH,
JURSERTREVSERT) ICEDH
=T/ <NDEEZHIETY.

D24
* [
wmany QIR = =
sesesieaeesiee 4. industrial revelution
T T A R sed oyt Pyl
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3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing A
. 2. industrial revolution é
foliows introduction of 5
electrically-powered mass
production based on the

division of labour
1. industrial revolution
follows Introduction of
water- and steam-powered
mechanical manufacturing
facilities

End of Start of
18th century 20th century
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Start of 1970s today

it 82 : Recommendations for implementing the strategic initiative INDUSTRIE 4.0
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Industrie 4.0
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<#Eh> Sciencefli CEIRMZS. Businessfll CIEXE({L B AL, ¥9204&R8
| Science

E German Research
- i Canter for Artificial

w=acatech “Jf
— Fraunhofer

h_J dortmund
university of technology

: University of Stuttgart
many

Fechnéascha Universitat Monchan

e ——
Academic institutions aim on
developing new concepts for

strengthening the
competitiveness of the German
manufacturing sector

Source: Industrie 4.0 Plattform

i 8#: Capgemini Consulting (2014)

Members of the Industrie 4.0 Platform

Industrie 4.0 Platform

K

A
& J

R}

-

= The leading experts concerning
Industry 4.0 come from different
scientific fields and industrial
backgrounds

= The German experts on the topic
Industry 4.0 interact on the so
called “Industrie 4.0 Platform”
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in’fineor! TRUMPF

Companies mostly try to
leverage the hype around
Industry 4.0 to promote their
suitable products and services

. Capgemini’ s PoV on Industry 4.0 and its ecosystem in Germany [PowerPoint slides]
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<Allseen Alliance>
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HQief @ LG =" Microsoft Panasonic

13 technicolor
TP-LINK QUALCOMM CONNECTED
SHARP Sllrg'llcaogréﬁ _. - EXPERIENCES, BNC.

AllJoyn: QualcommB» 201 1EHSHFELEFEP2PY—EARIRD /- DEAFKEIL—LT—Y
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Hi B8 : https:/ /allseenalliance.org/
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3-2-2. OIC (Intel. Samsung. Broadcom)

<Open Interconnect Consortium (OIC) >

o loTICRIET ZMIBFOMBLERIZREIIEZBMIC. NITIRRKFERH

201457 AICERILL7=E#¥, IR1E52¢4t. UPnP&EBHEAFEIL TS,

VRIAVoTHIE THIRATE2A4—7/—2 (Apache2.0) ZiR{t 3352t

oTtE (#17E/N5%t)
ASALHEHEL . OCF (Open Connectivity Forum) Z5%37. .. OPEN
oi! INTERCONNECT
||||| |'/_-\‘E:>fue
ol @ e (inte) LY G

(Apache v2.0)

(0]
PROTOCOL 1 iflEN UX
Board of Directors L FOUNDATION
Standard loTivity
Specification & Certification Open Source Project
B ASE Open Source Steering Group
Membershi
OPEN n Technology Sponsored (funded) by
SOURCE Planning (0]
Develops reference

Ecosystem Marketing implementation of OIC

Communications

Hi 88 : http:/ /www.openinterconnect.org/
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