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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,
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(2) ITU-T SG20 x:
JCA. GSI. FG/M2MZL EEEEREFITH L
(3) 3GPP MTC:
Rel-13TM2MiE M THRERE
(4) GSMA/eSIM:
(THRFIX(BZ<2015)TMVNOEHEHEL
(5) IETF x:
6lowPAN. Roll, Core. Lwig. ®D4WGH' BN

(6) W3C x:
WoT(Web of Things)@tgzﬁméﬂzfssﬁ/
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020094 2A ETSI TC M2MERiL, M2MY—EARL 1Y DIR#E(L TN 2R1E.
020115118 ETSIAERMLIRE(LEIRERE
020125E5A BRM. KE. 77 D7OO BT E(ERIFFELE FToneM2M

Partnership Agreementfiifs
020125E7H oneM2M&E 2

R

o ZiIFE(NLBIRH R THRILT K
(3GPP, 3GPP2LSE{LIDHZHE) .
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D&, F—HELTTM2M—E AL
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ETSI: European Telecommunications Standards Institute
ATIS: Alliance for Telecommunication Industry Solutions
TIA: Telecommunications Industry Association

CCSA: Communications Standards Association

TTA: Telecommunications Technology Association
ARIB: Association of Radio Industries and Businesses
TTC: Telecommunication Technology Committee

HR:ETSI GSC (14) Current Standardization Activities ~oneM2M
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O6WGTL—ARTr—R, Work ltemZiREL . HfgtLEk (TS) &L KR—b (TR) Z1ERL
02015518 (TP#15) T1stDraftHm#RIEIE. IETXRelease1.0(320155%2/4,
Relase2.0l32016FEEDFE. TestWG. Industry1-A5-A, 27199, L E,

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

e 14 1289H ETSIT oneM2M Showcase%3ElE ((Lt#kDEiA. FEH)
(15%5A18H-TP#16@%LiR(ICHEE. SREShowcaseRlf#ESA25HQERR)
e 1459 1HARIB/TTCHEtIFTM2MIEZE({L RFTEIR -oneM2MEBL L HR(FIIR ) J

HER:Vy77LaLt3IF-(KDDI LIEES:2015.2.24)
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.‘ ITU-T SG20MD L= |2015EEETSAG‘&‘STEZT— & . FG-SSC(Smart Sustainable Cities) R U BEMNoDIREICH I,
(ELF. TSAG TD 322Rev3ETUSG20 TD 003 (SG20EBEEUVEIFRICELSIE) o ATEHER)
[&#]] ITU-T 20 RFR/SATU-T SG20)
TEAR—I T4 AY—FaZ21 TR BLEDT7I)r—Lay
[SG20DER B UHEEEE] ol and its applications including smart cities and communities(SC&C))

PLEN AH‘I’

Research and emerging technologies including terminclogies and definitions
mm_ Internet of Things (1oT)

Requirements and use cases for loT

loT functional architecture including signalling requirements and protocols
loT applications and services including end user networks and interworking
Smart cities and Communities (SCE&C)

SC&C requirements, applications and services

SC&C infrastructure and framework

NOTE: Q6/171ISGI7IZERT A, EFEOLELEFX )T FHE, SG17&EEL TSG20TTI,
SG2(Numbering/Addressing/identification). SG3(tariff and economic issues). SG11(interoperability)&EF L F A EHEE,
SGI6H L TOEEMEER LS THABANLSGI6ESG0M BT EZERITAETHS.

[FDOfh] -JCA-TOBY IL—T1E, TSAGHSSG20I2E T,
- loT-GSIZFEZFE T T3, (20055 7TAMEEHRESSE)
oTIZEAT ABRFEOMEET—9F AT LI, Y4000 ) —X |- HFEETET S,

&8FE | BBE

(£1E2&]20156108198~10A238 @Par—T7 HE
(F+—5 LEHfEF E :Forum on Internet of Things: Empowering the New Urban Agenda)
[(E2E£&]20165E5H28B~5RA138 @Yar—7J
[(£3E£4&]20165£10817TH~108288 @Y ar—7
http://www.itw.int/en/ITU-T/studygroups./2013-2016,/20/Pages/default.aspx

Mr.Nasser Al Marzouqi (UAE)

LIE 3.
e EX K(ELDRIENNS
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oHlEES NERE. NWiREDOREHAEREE (S5GTM2MEZERE) " "
B EEEV)F1. 2MLY7MOJEE, T'-2ELXE S, TRESEE L. t¥17@(E.
x40 EVEE. 7 V-7RAUEE
OV BIERHDENI AT LNERE{LICEE Y 215%{L 2 3GPPT2009E g
Release 10: AL IRAKDSNDSmall Datai@{E. CoreNW. RANA®Overloadm] ;&

Release 11: BEEES . SMSXEEEL TM2MF V1 ABRE) H 3R 2 M) A HEE N
Release 12: LTEX W TCIEIAAMEHBRB DT INA ARL T3

<MTCHIHEQZAMER IR DAFI— > LTE—M

. Release 8 Cat-1 | Release 12 Cat-0 / Release 13 ToORiH
FTOE—o=ERE IOME Y /5 TME Y /3 i 200kEw ~/BLLTF
D E—o =g EME > /) TMEw R/  \ 200kE~w /BT
T B MIMO : 1 1 e
a1
SR O={E : > 1 1
E=XEE— K : =—1 P e (A F>a>) ! ¥_m (T a>)
5 iskeE 20MHz 20MHz 1.4MHz
EBOCEREEE S 23dBm 23dBm 20dBm LT
Cat-1& -~/
S ok o> IR : 1009% 509% 259%
288 1 LTE Evolution for Cellular l1oT Ericsson & NSNXZns#1E
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GSMA
® SM(Subscription Manager)#EET:ERDS. eUICCELYD .

SIMA—K (ETSI TS102/221) (ISO/IEC7816) ®7A771 NV EEZI%Z.,
® O—IVJ/HESHIRENETIEMBLEZRS. KOETIZ20155%F6 AR,
@ IHEKRA—H(AppleF )PHBMVNOEEE(LAXITZICEBRELS.

; e | BERZIER

BHELRIATORE g7, | P kool

NG i‘;né & J b’é?iﬁ&b (tFa7RYVY EH&?’%&Q&)
C AL
. 70774

SMDP
77~ EATE

IMSI: 1 547D H1I—RAES (ITUE212 —
MSISDN: &+ EEES (ITUE164)
ICCID: 194TDSIMDII7NES
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B IETFTOWPANMRD4DNDREE
D MLV OICHTI2ERRBOEEL
2 HEFMRIE70MINVDOER{L
Q@ LINmIGREAZ 7V 5—>a>r7abaloESE(L
@ LINmTHEERDER S K (LLN : Low power and Lossy Network)

@ 6 lowpan WG (IPv6 over WPAN)
« 802. 15. 4N =2ADL2Y/H & TCP/ I PHETIF D vv7 218 B
« RFC 4919, 4944, 6282
@ roll WG (Routing over LLN)
« LLN&ESmart Objectml i $ZEHIHICEE 3 5 SREMER
« RFC 5548, 5673, 5826, 5867, 6206
« RPL (Routing Protocol) #E® (MP2P. P2MP. P2P)
@ core WG (Constrained RESTful Environment)
« M2MRILF D77 Vr=Yay7 ' obaDERTE. CoAP (Constrained App Protocol)
« UDP_ETDCoAP (10BLATFAY4°) transaction&CoAP REST. 77 Vor-YavseiT
@ Iwig WG (LightWeight Implementation Guidance)
« $HIAAKERZMILTTCP/IPASYISREEN 14" VADVERK

© Hitachi, Ltd. 2016. All rights reserved. 1 6
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<Web of Things Interest Group (WoT IG) D= > e
N’

B WoT:FEn B, loTH—EAXADOWeb T FHINEAL .
HTMLSE¥(;ERAE. SemanticWebmllT X455 —42%7 ot E)T1

- £9 Interest Group (IG) HSiHEENFAIEL . #I—Working Group (WG) TIE#ELFE.
« 20— :loTMIT R G - Y —E RICEITBWebADE 4.

« MR :— A A(JoergHeuer) . 7V (Ricardo Morin) . 1400t

- B#:2014/12:WoT IGEERXFE. 2015/4:F1EIF2F&H%

2015/11: 1—Ar—ALEBHFOORIERM(FEIE@FL1R)

2016/Q1:WoT IGHREHERZTIc. EELCTHERRE. UIFEE{LWGHE
- WSCHDOBEIN—-T .

Technical Architecture Group, Data Activity Coordination Group,

Privacy Interest Group, Web Payments IG, Web Security IG,

Web Crypto WG, Web App Sec WG, WAI Protocol and Formats WG,

- W3CHDUIT !
IEEE2413,0neM2M, IIC, Bluetooth, OASIS, OMG, ETSI, GSMA, IETF

© Hitachi, Ltd. 2016. All rights reserved. 1 7
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(1) YAFL GER-#ER)
IEC TC65%/WG16,. MSB-SG8%., JTC1/WG10x%
(2) ARIF1ET1 (RYMNI—7)
IEC TC65/SC65A, OPC-UA. ISA95
(3) ARIFT1ET1 (F—2-Flill - 1E(E)
ISO% TC184. IEC TC65/SC65B-SC65E
IEC TC65/SC65C. ISA100. W=HART
(4) aAVKR—=2bh (F=br=Y3/-0FYb)
ISO TC184/SC2
(5) #i@ (KReER= - -HlHt+1)71)

IEC TC65/SC65A
K IEC TC65/WG10. ISA99 /

. . LS
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<@R> IEC#2 (Council KEHE:
[ERR 59, £#%[23) A AT~
HREHR R
(CentelOffce #98 (Counc Board) " UEMIMA
1548 ey, | T
o & ‘ #17& 8% (ExCo) \ A-Ap5Y7
BEEREEES )

EEEETHA LR P EAHET S -
(SMB) (MSB) (CAB) R
157 15/ 127 2014 TOKYO

BMZAR L o L AE Rl 2T L B
97 TCs /81 SCs RHfRSS ECEE, IECEX, IECQ |2E((): 5?17?74-1 5

QERRER7*—7 L

- - GES T TT: R
RERKORE BXARORE | | #AuEENEOEY 15 4RY)

Hi#: http://www.iec.ch/
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N IEC TC6513, IRA70tAHN#EOFEE(ECTREES
BREHABTIRSIEMMA (FRR7AEN)HHBL TS,
*TCEF??E: SCAMSUEBOWG) . WGH IS

IEC/TC65

J | WG10 J ‘ |
\ . J L
A J < y <

| L Z
IRAXYNI—
71=IVRISA
6WG N J
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B |IEC SMB/SG8TI. Industrie4.0335" Smart Manufacturing j&#& 54

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

HAZSMBA L A% —h

#IIEC-APCEBRE
\_ (B¥R: IEC-APC/IMIMA) /

- |[EC/TC65 l€—————> 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
Higt: http://www.iec.ch/ JWG14, WG17, ENNWGE, SG101

B I ECTHREERSR(MSB): TFactory of the FuturelPJ

« B1E2014F10A K. 11—t @AINLATHLE. 15FEEICWhite Paper#i1T
- Siemenslid. PLMEHRASTEEILOI O=7) 79712

- SAPI. EEDBEITLSHEIE. Oil&Gas. Y. LEBILVVEERAI 2IRE
- ZEERIEE. TIEM. EM. TIBRAAIE . 2RFK

- HIZIR{EFIE. System of SystemDHEEBERAEIAT L, iR
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TZEAVANT O+ RV rO—LERBEIEDHE

ZER AN XE
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SRR

Io

N

TC184/SC1
Bt )Y —ZADEE LI

TC184./SC2
ARy FERRTA I TNAR

TC184/SC4
EET—%

TC184,/SC5
T—XT0Fv BELIL—LT—Y

ZER :REK FH

28K BB E#

ZER: H X8

ZEE . AB HE
\‘_\‘
\

CADF—20ER

B YD BEENERSRD

O RybD )72 E2E{L

SC1/WG?7 SC2/WG 1
CNCTF—4ETI iE:
FERE FH TE A BN
| |sC2/WG3
EZR0Ry hOR2H
TE - B5E K&
| [sCc2,/wWG7
H—EXO0Ry fOR2HM
IE LA B#E
(EREHEE K]
(—8) HEMRZERMfitY 52— TC184
(—#) BRI EHBIES Sc1
(—#) BAORy FT%2 Sc2
(—B) HEHZRMtL 52— SCc4
(—8) HERZERMfit 52— SC5

(2014%9RABH)

88 http://www.iso.org/tc184

© Hitachi, Ltd. 2016. All rights reserved.
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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
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+ |ECITC65/SC65C (IERAYRTI—HLATL)
— |EC 62591: WG16 (WirelessHART) Ed2. B#% [1SA100.11a:[EC62734
— |EC 62601: WG16 (WIA-PA: China) Ed2. Zi&% | -WCISRSHZ SR
e 52734: WG16 (IISA1DU.11a ) CDVH[R Wireless HART: IEC62591
-~ WG17: Wireless Coexistence (£ FE1E) -k EHARTIH SR

. ISA100 £ZE%
— ISA100.11a: Wireless systems for industrial automation: 58 7 — IECZEEF
— ISA100.15: Wireless Backhaul Backbone Network : #iffiL R—F 175
- ISA100.18: Power Source ;
— 1SA100.20: Common Network Management
- ISA100.1: ISA100 Road Map Study Group

+ ETSI (BXMESEEFHRELLEE)

— ERM/TG11: EN 300 328 V.1.7.1 =V1.8.1 (201551 A i&{THR)

Data transmission equipment operating in the 2,4 GHz ISM band and using wide band
modulation techniques: EXM (<& (152 4GHZH D EFEEHERICET A2 %L

WIRELESS
WirelessHART

. 2014/07/04: SABF X FRESCIMES
HhR: TTEFAREMNESAL00.112-FTOER] © Hitachi, Ltd. 2016. All rights reserved. 24



. HITACHI
2-3. P2 P ° 177_-‘, \I/F’% Inspire the Next

B IEEE(M2M#vb), RFBEK(TNVIAER), HERIFTEL

ﬁ ) IEEE: \
2413 (10T AFLIX: 1oT7—FFO0Fv 24k

802. 11./15%/16 (M2M#E&# 277 ):
WiFi. Bluetooth. ZigBee. WiSUN. &&
1888k (BAEERMITM2MI AT L) BAR(R X ))RiFHE

(2) X5iE#HR:
OMA-DM*: Open Mobile Alliance (E/NVTINWEIEIE)
BBF—TR0O69: BroadBand Forum (EIZENWEEIE)
OSGi*: Open Service Gateway initiative (*/7MBEINE)
HGI: Home Gateway initiative (BEMSHEHINW)
UPNnP: Universal Plug and Play (NWi:7'79° & 7'V1)

k OASIS: Organization for Advancement of Structured

Information Standards (MQTT%ZH%¥ -h)

. . LS
*:H Mﬁ‘%hu:ﬁg © Hitachi, Ltd. 2016. Al rights reserved. 25



HITACHI
2-3-1. IEEE 2413 imspin the Nexi

OIEEE P2413 —Standard for an Architectural Framework
- ERBOER. tHHEEEERIOTRIII7L—LT7—7DFKRE

IEEE
Internet of Things

2014478 F1EWGEARIE (TaA. M Hosted by Siemens)

20155118 SHEOEIWGEAREFE (YN/—T . {L)

AvIs—: Chair Oleg. Logvinov (ST Micro). Siemens. Broadcom.
Cisco. Emerson. Yokogawa. ZigBee. fit #130%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. 26



2-3-2. IEEE802.11. 802.15.4/15.1

B IEEES802TIE.11ahdOREBREEHBRE M. 15.4kDiERER
B IP500. LTE—M. Wi—SUN. LoRa. SigFOX. LEDFH#H B

Hi

TACHI

Inspire the Next

LRFLE | ##EG | Wmsan | SEER | BAERRE | RAGREN | EETH *;{;‘;’3;"
. 800M- |
ZigBee ZigBes IEEEB02.154/g | 900MHz 250Kbps 100mIBE PtoP Star | #+mWig |
Alliance ; mesh i3 :
2:4GHz
Dust PtoP, Star §
SmartMesh | o % | [EEE802.154/e | 24GHz 250 kbps 100mFBEE 10mWiB i woah |
7 \ IP500 800-900MHz PtoP Star
IP500 Alionoe | EEE802:15.4/k [Z5 70 500 kbps Iét:@{ s
Wi-Fi TmW-1W PtoP
EE802.11a\ Alliaroe IEEE802.11ah | 800-900MHz| 117 Mbps 1kmﬁl§\ & @) .
LTE 200mW(Rel.12)
LTE-M 3GPP LTEIZ#LA| 1M-200kbps 1Tkmi2E 10OMWLELTF | R4a—&
Releasel12/13 R
el.13) |
Wi—-SUN BOOM- PtoP, Star |
Wi-SUN Aionce | EEE802.164e/g| oo’ 400 kbps tkmf2BE || Stmwigs | T |
|EEEG02. 15. 4kl e [EEE802.15.4 | 800-900MHz 100 Kbps 5Km 128 l gtmw | PP Ser |
137M-
LoRA Jhe 1020MHz | 100 Kopsi2 R #+mwigg | PtoP
Alliance 9 4GHz AR—

i 2INFATF1THEETr—F L (2015.7)

© HItacnl, Ld. ZuUlb. All Mngris reserved. Ll




HITACHI
2-3-3. [IEEE 1888 imspin the Nexi

B |EEE1888: EICBEMS&EICEA T 2EEFENWOKHI B RN T — 7R E(RA T )

o} XTIV —az
APP APP APP 2~ LST=—3

[ [ | S Ak =2V MNEIE(E :

~ AR erte‘ Fetch, TrapFIE
Stc;age Storlage @Eﬁ:ﬁgt’%h ZI‘U]E{;-
IEEE1SSS:M{E ] (HTTP<—2) o .
Reglstratlons Lokup=EIIf

l I I I l I | S — O

cw ewlfewyf ‘Header&BodyZXMLTRIR
e
55 50 008 Po o oL Y
* FIYAr—az

* L2 OA—+F=-A 2RI —R

GW. Storage, APPOUD SEEFE -2 —
A 0D S8R - ER F — S
= i B2 HH h
i O IoFEFEFTIEE
Registry

* bl —3
Storage Storage T —R0EFTN
(S - R AR )

IEEE1288:R{E#8(HTTP)

* SF—prgx A
FoteA B
S LEATLT) S G G L€
D —A4E
BEFF S | =& S <0l - 58 3
BACH et : Modbus ZigBea O O O O i;?l-';;ilz—-;
Proprietary Circuits Bt —o

CSVW Files, ...

H:iﬁ: ﬁ*( EIIIE\ §§ﬁ'?&ﬂ£ )E*ﬂ'&” (20075) © Hitachi, Ltd. 2016. All rights reserved. 28



2-3-4, OMA—DM mapine e e

B OMA (Open Mobile Alliance): ®/ISTIVEEED T 7Y 5 —> a3 EE(LEA.
D M (Device Management) 4 —/8 2, Y—ERABRKICRY b7 —2 ™ omc'
ZHTIDXPWZEBTIHRRAEIICEZATCFIEZRHTIVD, - .

Cpen Mobile Alligace

HiB8: http://www.openmobilealliance.org/

s BEQ3a=4s—>a R M2M/ loT UQIZa=s—vavxD TJ0/L5D
A#ELEE1(2014.11) RyRD—2 E SN
£ 70/ SRR TS ) 7oA ERRL HUAH
K-V EEH S BECLBLWEEAD
£ (1 L WIMAX S5Z RS commemeeen |
> 5 - 2l ¥—EZHLABROEE
) sEnoux08S, ‘
— B (AR LR O] A=)V -t SR80

= | (S H—)(—

G wxcEERAOIDY
AT EREAE

>

(5 xErsRBEERT
2T —=TICIERR

© Hitachi, Ltd. 2016. All rights reserved. 29



2-3-5. BBF., OSGi mopine e e

B BBF (BroadBand Forum): #yh7-98 F-LEgKOMIBEET. 9
TR-0691 2N 7RI H—L4 ~h) T 0% BB ES 1 3 2 e forum

B OSGi (Open Service Gateway Initiative) : JavaY 7D EIRIE I Y ol
EREEOH0TTINI+-LT. DLNAEFK£H BICHETE3. 508Gl

HTR-069&£0SGIlC & 2RFEED{THH
LYy —EREMTE . AREROBFETO I THATROBIEEL. KEADKESLFZNENDTO FILICHIGUEOSGI ( KILER> TRIEETS.

WAN

AVF Y=
HGW/SGW
HTTP Proxy N DLNANGT LE
== DLNA
V57 VES
UPnP/DLNA 4TI
Proxy

WEER DLNAMRHD
d LO—5—
TR-069 |
TRy —/(— |
X i LLDP |
: d LA 2
w o - s | R IR

|

-

TR-069 BEET
70;39111 = snvp SN N Z1vF.
ATy Prox ! % =1 1%
ey SoR

— T 0S6I FU—LT—% BRWER

W

ANV—5—EEEE

SNMP: Simple NW Management Protocol

H#: http://www.osgi.org/ H#: http://www..broadband-forumorg/

# Il =0SGiI/\/FIL  #HBW=f—L¥—ho1A #SGW=H—E2¥—hozA

~ DLNA: Digital Living NW Alliance

. -~ — - I 2
8 B2 =G—a RRTM2M/loTAEL# 1 (2014.11) © Hitachi, Ltd. 2016. All rights reserved.
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Inspire the Next

3. loT/M2MDOREFR T Z17 > AEjM]

3.1 BREIOATLR
3.2 )-SR PiR
3.3 FXRE-FAHF—L%

Il rig served. 31



3-1. ERREIOATLER

HITACHI

Inspire the Next

sl
3

GE.AT&T,Cisco. IBM,

iC (&k) 14

% Intel ftk160%t
‘13.11  Akateck,75/7+v77—,
4(#) Y=AYA, ABB, &1, SAP,
% f20H4Eg
‘14.2 =129, DRI,
DMDI Frab'5, 14t
J e ‘15.6 EIXRPJ:94PJ. 64PJ
;F O%I?E ORERNE
AIOTI ‘15.3 Alcatel,Bosch,Cisco,

IBM. Intel,Vodafone,

‘13.10 Cisco, Rockwellltron,
:g);urvrllorld Intel,IBM, ftk140%t

NIST ‘15.9 ATT. IBM, fth230#%R8

(GCTC)
x:BINSMES

EX. ER. XA, fih

ER(RICERE. fi)

EESR(H, RTHE. fib)

SERHHRD

BIFOFREDT

ZIEDORERD T

AY—=bT1

OMG(Open Management Group) hSiREE.
-7 B lc kB EE7-FEIAVATA, K
EFEF-L4

RV OEESFEY'PIT, FICHE
HEROBIRERERRY

KEVHITRZDL)/ARIFFHRD, BE)
H. B RITHOERT 2L

FREIBRFAFL )T, 20155E64PJ, 2016
FOSPIICL BT B AT ORGSR L E

1ADA/INPRBEFLIT. FITN VG, LE
10BHLEWGICTEET 25 E

CiscobEZHRINET BN/ 77V ATHBH .
TEBOLIFL AT W eRRLU THRE{EY %
HEAEL TS

5B 2RGCTC(Global City Teams
Challenge) : CPS/IloT;&FH. 50#HT®H
64F-LDEXEE

© Hitachi, Ltd. 2016. All rights reserved. 32



i . HITACHI
3-1-1. IC(Industrial Internet Consortium)  inspire the Next

<#t=>

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

OIEH(LIZTDHT . IoTOERICMITTTestBed2RIETAIA AT LZBIEL TLV\EH .
EBE(CIEUpnP. OIC(Intel. Samsung) . MT Connect. &NEE %38 TS,

O A7 :FER. BA. ANAT7LERLVREH MR ARLCERERLEL)

oI HIEICEAME EIHREROMUEMDFE T FIRE
2014%E: 6 Boston, MA, 98 Austin, TX, 2016438 Reston,VA

oRE=sDHL
- GE:IT/Internet® T AAl=Predix/Va-a&@AL /=0,
- AT&T:M2MRYyh7—Y& KOBEIRHL 70, (GE. Emerson. Rockwell)
- Cisco: ERTFRYPE I RADILREL T, l0E, 747 A/ 1=-F10 7' 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. 33



i . HITACHI
3-1-2. IC(Industrial Internet Consortium)  inspire the Next

<Sh{tLE>: BFXIAFOMGFHR)NEER

®GE, AT&T, Cisco, IBM, Intelh’FiEER. 4 A SHIKERT150%t,
O HAMNSIIHIL, RE. E1#. ZETFEREEHNS . ABB. Bosch& 2.

| FUJIFILM
i3 EnterpriseWebcor
% ercon S o fiumnEazaes = A (D @

58 Crnesor e B TOYOTA N\
BlackBe.rry e @ @
v2com- ‘ il MITRE tyco purfresh
o N:E;;/\ Synapse 2 PitneyBowes () BOSCH A
rhof Jdara
af Microsoft FUTTTSU \ I f ToTs Q E MCZ
NSTROMES ===°%
TOSHIBA  Scipider ym;m industrialintemet <« Tl
PTC e «—— & CONSORTIUM

Things are coming

HITACHI (¥ Symantec. Odigicert
@ Micron

e————
:@, PRISMTECH . @ E 5 s - oy
NEC Empowered by Innovation ft' / together. @mt‘%
Hebruary 28, 2016 " (Y verisian

[.:1 ’J‘l‘ [ﬂ e ec"pse 5 TECHNISCHE
TW e} %

. UNVERSITAT @ JOHNS HOPKINS &
' DARMSTADT UMIVERSITY De|nitte*
B Tt STy, L TATA
ITRI T”F‘Opm Grour

% I - ek,
AUBURN UNIVERSITY amenture Mahindra

iH#: |IC Introduction & Overview for New Members (June 18, 2014) © Hitachi, Ltd. 2016. All rights reserved. 34



3-1-3. Industrie 4.0

<#t=>

HITACHI

Inspire the Next

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
Systemss
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

HZ{———>BR———>*hha———>CPS

Findustry 4.0 \OGIESTVT, HERIL(SE1:R).
BAERCE2R). BEME(REIR)ICHEESR
EwmEUBEMRTS

time

Start of 1970s today

it 82 : Recommendations for implementing the strategic initiative INDUSTRIE 4.0

© Hitachi, Ltd. 2016. All rights reserved. 35



3-1-4. Industrie 4.0

HITACHI

Inspire the Next

<#Eh> Sciencefli CEIRMZS. Businessfll CIEXE({L B AL, ¥9204&R8
| Science

Members of the Industrie 4.0 Platform

Canter for Artificial

’ e ) German Research
- L Intelligence GmbH

— Fraunhofer

h_J dortmund
university of technology

b : University of Stuttgart
T Germmany

Fechnischa Universitat Monchan t‘({/

e ——
Academic institutions aim on
developing new concepts for

strengthening the
competitiveness of the German
manufacturing sector

Source: Industrie 4.0 Plattform

acatech TR | W

mn - =XIT

L
m
S
m
=
w

Industrie 4.0 Platform

N

<
v
|| |

"
i
:ill"
Tl

¢ém  © BOSCH
=7 ABB

S

(o

) - TRUMPF
- (Infineon
= The leading experts concerning
Industry 4.0 come from different
scientific fields and industrial Companies mostly try to
backgrounds leverage the hype around
= The German experts on the topic Industry 4.0 to promote their
Industry 4.0 interact on the so suitable products and services

called “Industrie 4.0 Platform”

i R&: Capgemini Consulting (2014). Capgemini’ s PoV on Industry 4.0 and its ecosystem in Germany [PowerPoint slides]

© Hitachi, Ltd. 2016. All rights reserved. 36



3-1-5. DMDI(Digital Manufacturing & Design Innovation)

AT DUl LabsH 2014 5EICEF ALY 7OMSOBIRE S 2EEL T
DMDI InstituteZs%3L. F'—17'. v 7=, NZIIN, LEA1EEHSH,

Iyray

X,

REETI2MELERBAERES LI, EEIAMDER. RIEFROREMRERE
EL. PAINRERDURFN LTS,

RUILARAE
IOV ATLDAIE
$EBEODTI2ME.

BREEHRICES
OEM&EZERENI D18

FATT7OREE/TE

AT DRIBRIR(FK)
av—v)

T A)NEFHDIE

$100B OEM
$30B (ERFH)
$ 15,000/ FENERARIE

Create an
Innovative Ecosystem

Increase the innovative capacity of
OEMs and their suppliers through
digital integration and strategic
collaboration.

A partnership ofworld-class
companies including:

B® Microsoft

>

parc @ SIEMENS

Commercialize
Research

Move ideas from TRL 4-7 through a
network of physical and virtual
demonstration sites.

Top engineering schools and the
world” s most powerful computer
including:

BiLLmNots  @roriebaiit

=]

TEXAS

S
NORTHWESTERN
UNIVERSITY

U pr i
‘“l( i IOWA STATE
Cincinnati - NXSY  (XVERSITY

ILLIMOIS INSTITUTE ¥
OF TECHNOLOGY

m o

PURDUE  nrga visows

© Hitachi, Ltd. 2016. All rights reserved. 37

Strengthen the
U.S. Economy

*$100B in value to OEMs per year
*$30B in value potential to DoD / year
+75,000 jobs created in the first 5 years

Proven talentfroma consortium
of state, educational, and
vocationalinstitutions:

HITACHI

Inspire the Next

DIGITAL LAB FOR
MANUFACTURING



HITACHI

3-1-6. AIOTI (Alliance for loT Innovation) Inspire the Next

B 2015838 @7YaytIVICTRIILI. http://www.aioti.eu/

we
Industrie 4.0. IEEE24 313 #EEICRRT HIRE{CEA {

B X.//3—:Alcatel, Bosch, Cisco, IBM, Intel, Landis+Gyr, Nokia, NXP,

Orange , Philips, Samsung , Schneider, Siemens, STMicroelectronics,
Telecom ltalia, Telefonica, Telit, Vodafone, Volvo

WG 1: loT European research cluster

WG 2: Innovation Ecosystems. <+ WG 3: loT Standardisation

WG 4: Policy issues (trust, security, liability, privacy)

WG 5: Smart living environments for ageing well (e.g. smart house)

WG 6: Smart farming and food security

WG 7: Wearables. < WG 8: Smart cities

WG 9: Smart mobility (smart transport/smart vehicles/connected cars)
WG 10: Smart environment (smart water management)

WG 11: Smart manufacturing

H:I'ﬁETSI M2M Chair Marylin ARNDT f&*SI'J:U (20154) © Hitachi, Ltd. 2016. All rights reserved. 38


http://www.aioti.eu/
http://www.aioti.eu/

3-1-7. loT World Forum

HITACHI

Inspire the Next

B Cisco. Intel. IBMIC&2303%H & -Internet

- I~ B

of Things

<loT WF Reference Model> @ ™ word Forum

Collaboration & Processes
(Involving People & Business Processes)

Application
(Reporting, Analytics, Control)

Data Abstraction
(Aggregation & Access)

Data Accumulation
(Storage)

Edge Computing
(Data Element Analysis & Transformation)

Connectivity
{Communication & Processing Units)

Physical Devices & Controllers
{The “Things” in loT)

88 http://www.iotwf.com/

Edge »

Sensors, Devices, Machines,
Intelligent Edge Nodes of all types

© Hitachi, Ltd. 2016. All rights reserved. 39



. . HITACHI
3_2. I)_9ﬁ¥q:'b‘;¥s Inspire the Next

‘13.12.10 Qualcomm, Microsoft,  &—AL4L 27 )NAaLhipor Alldoyn i(LinuxF)7L-4
LG, ¥¥=7", V==, N}, -9 TREBRB[HEEBREA-7)-RE
NM7=), h50%t
O'C ‘147.7 Intel,Cisco,GE, %4>, F=Lb, #74A. ZHELEOSHETIHEERID1-7)-2A0
MediaTek, k524t E¥ BfE 70MIMEEETRE. EX(IC) NERH
Tread ‘14.7.15 =9, Nest, WL, F—L X1V TEHEALEBENWEER. 15.4A-2
Arm, FreeScalfth10%t DBIoWPAND AV 139N TAY—bh—LiEH
HomeKit 1462 ApplelBMTIARYTN,  F—Lh, 22—t 7Y7IOI0SSHEOATF NICEBREH
74)97°Z, fth10%t FINMMAR 22 0D= I il fH (4R
. Control, DataLogic BALTEEOHR. £E. RF0D/)1—
Alliancex 304t SavEiRl
R-IN% ‘14, WRYA,IAR. AT  EXFIE MY ADEZREFEHAR-INI Y Nk D%-
Consortium AYAFLYIT i 7OMINAY S E DR
X:BIHASMTFES

© Hitachi, Ltd. 2016. All rights reserved. 40



3-2-1. ASA(AIl Seen Alliance) pACH!,

<Allseen Alliance>

oLinux Foundation®BFRAF1,952EET2013FE128AICRIL, 12— Y MIH I
Li=E/2EI(CRRLY, BRI 37-0NEERKHREEZEIET.

e QualcommABARL ZloTRITDHXES 5/ 7L —LT7—IT Allloyn JZN—ARIcLTLVD
(QualcommiZAllJoyn%Linux Foundationlci2ftLT#—7/—R1{t) .

0201557 AlcMicrosoftAIMMAL TS MEEHA SOt B A 7=,

. <™ ALLSEEN
Premier Members > ALLIANCE
Haier @ LG m" Microsoft Panasonic
*13 technicolor i QUALCQNM
SHARP Sl%_{g%ré gy 0 THR-LINK QUALCOM CONNECTED

AllJoyn: QualcommB» 201 1EHSHFELEFEP2PY—EARIRD /- DEAFKEIL—LT—Y
- WiFi/ (Bluetooth) / (WiFi Direct) (33 ks
- ZIVFOS. RIVFFINA R, RV FE B
- \BBE., PREYIRINI=9. T4 AON)EICEADAFHEZ 2SI

Hi B8 : https:/ /allseenalliance.org/

© Hitachi, Ltd. 2016. All rights reserved. 41


http://www.lge.com/
http://www.microsoft.com/
http://www.panasonic.com/
http://www.qualcomm.com/
http://sharp-world.com/
http://www.siliconimage.com/
http://www.technicolor.com/
http://www.tp-link.com/
http://www.haier.com/
https://allseenalliance.org/

3-2-2. ASA(Qualcomm: AllJoyn) lﬂglﬁ?ﬂ!f

AllJoyn Software Framework: High-level architecture

AllJoyn Apps
Defines the Llsér experience A“JO}‘H Application LE}"EF

| vy S am o re
AllJoyn Service Frameworks

»
modules for commaon ok
Definas common interfaces
between devices :
AllJoyn Core Libs
Security

: i = Connection
Provides ability to find and Inferface API5
connect to devices to do it e e
interesting things. AllJoyn Router

Core libraries interact with AllJovn Router I Manages
Provides access control and 0s between devices and

encryption _ — dpps
Physical Layer (Wi-Fi, PLC, Ethemet, Bluetooth) Dynamic network
management

A s r L) |
AllJoyn Core Libs
)

H4 84 : https:/ /allseenalliance.org/

© Hitachi, Ltd. 2016. All rights reserved. 42
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Inspire the Next

3-2-3. 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

oSMER (FM7E/N54)
: ® OPEN
ol | 1 | I ffﬂ\‘u GE Software i ) @ o ®  INTERCONNECT
et 96) (intel) AELEY 2 e

* OCF(Open Connectivity Foundation):

249077k, 27NA4L, ILZMOTFYVIADELTERA INTHIBSE
(Apache v2.0)

THE
CILINuX

loTivity

Open Source Project

oiC

Board of Directors

Standard
Specification & Certification

Steering Group

Open Source

\?‘
« BASE Membershi
Sponsored (funded) by

[ ]
[ ]
[ ]
[ ]
) J n Technology olc
OPEN Planning
SOURCE E tom Develops reference
Ccosystel Marketing implementation of OIC
Communications R

Hi 88 : http:/ /www.openinterconnect.org/
© Hitachi, Ltd. 2016. All rights reserved. 43



https://www.gesoftware.com/

3-2-4. Thread Group (Google/Nest) IEJ;';‘??E'J!!%

<Thread Group>

02014/7GoogleBE TF®MDNest (2014/2(cBI) . Y LR . ARMLEE20: D loTRED
MELRxYNI—9T7 IR 73—LDEAREEBIEURIIL =B,

®ThreadlZIEEE802.15.4X°6LowPANZLEEAN—=A(cL7=7OMN T, RERTEH
THIY—FEARAaYM, B ATAL, 7o7—=LEVV BTN ADELITISE,

L 7)1
ARM @BlGAss

= 4 freescale “‘\@T
ISl fHREAD

SILICON LABS @

88 : http:/ /www.threadgroup.org/

l'__I_I. l'. s |

e

© Hitachi, Ltd. 2016. All rights reserved. 44


http://threadgroup.org/Home.aspx
http://www.bigassfans.com/
http://www.freescale.com/thread
https://nest.com/
http://www.samsung.com/
http://www.silabs.com/
http://www.yalelocks.com/
http://www.arm.com/

HITACHI

3-2-5. HomeKit ( Apple) Inspire the Next
<HomeKit>
0201456 A AppleAFRRLI=A2—IF—LT70OI T
CiOSIEFTRERR. B, hAS, Y—FREYM. A1YF%E Q. L
BETBEH. SHFTUEEALTER TR T Ao &k g
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