AFtSF—

KPVe/EFUIZSMKLEEERE
2N — NS DEIBAEE LD

202182H3H
e (=ZFEH (1) )
Industrial Automation Forum(IAF)
[HiEE S HREIE R RS (CLIC)/KPInHE= 5

IAF ( Industrial Automation Forum )



;‘?d‘ L ]
r‘%{ F St

¢ 1993F=ZFFBHMIR)AL BEHEREPTCFAREDESET - HFRICHES
NCEE. Ohy M MlERE, &> Y
IR7E | RPN CHEET N —TIR—Dv—
¢ [EFREREA
<AN—BN-XZ2T079Fv)> ) BEE>
IEC/TC65/WG16(Digital Factory)EE/ERNEZES
IEC/TC65/IWG21(Smart Manufacturing Reference Model(s) linked to ISO/TC 184 ) [ER/ERNEE
<T14=ILR- Ry NI —JRE:E>
IEC/SC65C/WG12(Functional Safety for Fieldbus)E/ERNEZEE
IEC/SC65C/MT9(Fieldbus maintenance)EHIE/ERNEZEE
IEC/SC65C/IWG10(Industrial Cabling) EER/EIRNEZE
¢ 1DV-37Lh (HA)
IAF(AAANITI A—PA=23> TA—3L)/EEEZESR. /CLIC(KPIDRIEEER)
RRI(OMY hEdn - EZIoTAZ> 7 T1 s )/WG1/iZ#{LAG1IES, SWGBEE
IVI(A2AZNTIL JN)1—F1—> AZ3T7T41T 5352/ EHEWG
APSOM(APSE./DXD#E)/IEE R, /EXICHAEZES. /IMESX-IPEEER
OPC Foundation =Z&#ZE
FDT Group =ZB#EO. /BARZE/N—TT71>TWG. /FA—-WG
HCMIO> Y- 7 L JESHRAARITAITEIR. /TR
¢ KE[EE
ET AMOTEEAE(CEIRSEKRI—X #AM(2019/7~)
EiAAXFIREFEEHE (2020/6~)

|AF ( Industrial Automation Forum )



2 R

¢ AN MREDEBFIRECENIR(2057)

2 KPI%’:/E JUTESMKL(Smart Manufacturing Kaizen Level)

¢ BRELE(109D)

|AF ( Industrial Automation Forum )



’; A5 TS =+
2 SRR (L ?

¢ FEREZRZ (HORFINC18HFENS 19t e (CMNI THE)
Al - AR
YL BR/E T SENFERL. TEEPEPmIEMEST

¢ SBIREZEFG (1870FH558—RIEFRREERID19144F52)
it © NIATERS, Bz fEofcEaAtE. EIk. BEHK
YL 1 SiER. B0l BRUBREDEREMLR, ENZEVWKEEE 2 ENE

¢ SB=REZFR= (1980FEMNSBIaED, IRIEHHREH)
Bty : N=YFINADE1-5, 125-Ry b, [BIREERA
158 0 700 BIRSR U ) (A ANST DI BANFER

¢ SFIURFEEZR=14.0 Q016FDHFREFIA—SATHHTER)
4ty ¢ IT. IoT. OMy I, ATXHIEE (Al) . 3DTU> 45—, BEFNIEERER,
1RA8/HLAR/EEIRE(VR/AR/MR), N AT, EFIE1—4
B ARy T U TT 2 R T 791 LATHBEN.
RISV IA—LPY-ERCLIEZEOFRE (DEFINTLD)

|AF ( Industrial Automation Forum )



BHEE QD) (51 LS TNILD, X~ 7373“4?377:%:%7&%?5EU'6(;72<\
T—HHERLL WY —E A REAT N(E, EIEFCABRRISES.

[Before] [Now] [After]
ERDEIE - AR5 IEDRIE - AR5 SR DEHE - IR5E

SREREEE=—X BRI =X

1259—-1yME

75y hIx—A1k ma

iE
A

FaiE L35+ ISOxxxx
SRR 1+ IECxxxX

ETE .
R ey SN
LR SN

RIRDRIE - IRFTI 5Y R IA—LEREDLSREDN ? BHIICREDMILTFENEE
- BEX Iiﬁﬁnﬁaﬁ%i)&ﬂ%ﬁﬂﬂﬁﬁlﬂ%ﬁ MRAFEERS T 5— DRS00
URL : htt jst.go.jp/crds/pdf/2015/SP/CRDS-FY2015-SP-01.pdf



ﬂn 7Y I MR 7ML

EPRIRAEL

OF 1~ JVEEBS QF T77 N
F| PRI L RN ARAZ D = ERXCHOP(CE RIED
IREZITV, EFRARISELT r LT, SX FOEELDfL

X I D B} Z[EsHD

(5~7FZEEID)

f@

|AF ( Industrial Automation Forum )



?n | FAISE 5 RFDXIZHT SR (LB

B A AR B ‘
TI1-)VIR#E(E T I79 MR#EAL

| iy o 0
PLCopen\ AutomationML 11974~
FDT/DTM. FDI. EDDL TSN

[ Industrie4.0 Platform CRAZIE™ ) /T\ m%%éﬂj (" Industrial Internet f, AIIseen A

SIEMENS (& BOSCH FIY "" - EI:I. P Consortium: il N4 B Microsoft

\, J ~

a«w% 77 QLIALCOMM

(Wt EIBhEE A~ n%T( BRFAR, Nt )
~Z=" RolandBerger ,ccenture

Sirategy O I“Sllh

Volkswagen )

— ATeT

T RE intel
\ e — ¥ i L’
= I =

Open Interconnect
Consortiuminte)

= | Ok yMESR(Z37T47" BES (RRI)
199" AN - N V1-F1-0 41297747 (IVI)
0 MITSUBISHI ]H'TACH'
LECTRI

nsmre the Next

NEC FU]ITSU

AT Y1 )R REH DD
FIPIMES B BB

|AF ( Industrial Automation Forum )



EDiBIN B AROEPRIZE IR

ISO/IECHT O, KOFEEHEF)

EAREUEERNIY -7 LEE) ([BHRINE1ESE

RRERS - BHY
BBEHERR EXTNRAR BEELR

Bl /NG|
AN-MNZ1779FP000°
EEACXFITARI TR
10#BRTE X%

SWG4 (REE)
Factory of Future (FoF)
Project Team %

CpSitamss Ot y Mg

/’_ ~\\ < 377 * RR

'1 dustrie4.0/" | SMB/SG8 (JE&E) . ---- Jfﬁ?'JETFK 1257747 =
n grsngft Industrie4.0D#RUE{L%E A ToTI- L BEE

'\\ mandfsciuring | BFICHRES T BHBEG <

TRE JLEE

S ="

ERh50
REHFEL

IEC/TC65/SC65E (Jii¥i&)
<Industrie4.0BEWG>
WG2,8,9,15,16,19

REREESRT LAOMRISIFEECEUA BEER (A : 85, A

|AF ( Industrial Automation Forum )

Automation
orum (IAP

: EMA)

N)

IVI

A 22 A
phoFk Z=

155" AN7 )
NY1-F1-
12575747°

FAA-7° JHEiE

(FAOP




—t

2 FATOITT &l ?
IAF Information Technology
0 SCM : B#MEENSIRTET, EXREIEHEOEEIATA
0 ERP : BEOMHR(EHEZLHOBFHERE) VS-S
O EC : RyMNI—JZFBLTEHPRFREZITSEFESGI
0 CRM : BAEIFHROERICLDEEDFIEELBEEZFHS
0 PDM : ZEHISHEEICHHIDILTOT—FEH—NICER
0 MES : ERPEHEHISAT A 2RETEETIZ2EHE

A% RiSx HR5| 56
e N N

= (]5/ AS/k5)

|AF ( Industrial Automation Forum )



:%L
=y

S TOITIEHRE(E ?

e[ Z1EDH

(¥ -ETEV AT A
MRP II/ ERP / SCP

EEHT. BERE

EEREL EERT D) ﬁ
Wit Ba%. HERE {l

SERK. B
- EERR. SEFEY
SRR ERBRIGE

ol HMES T/

EDEIIEDH

BERTVAT LA
MES

BLEHR. BUEMR

LUE ., 1854—4., JJI]IEE@ £

Ay EEMTERAEE

MIF—& AET—4%
ERE, RIZ0T7 (FR) 15K
EXFE - B TRSEGE

cDESl=

IS RT L fEEE fEonis
SCADA /HMI / DCS

|AF ( Industrial Automation Forum )



FATOITITIEIOTIElToT & ?

Internet of Things

Information Technology

B3 257h PLM
YY-2EH

EREtT—4
e [

HE&’L? o | [ Erp ] ™ @

can/c y =T SEFNOFEF
MES (MOM) 1ISA95/IEC62264

puPRYl3 >

| - o EFEANL -3V ER
2 MES OAITFIAARNL -3V ER

'I%#I:’F Ardy1-3— —Jgt>H—
éﬁiﬁ%
IT4HI L

HlEEERE

UPNI1 A
EZHUYYD

<5

emBANL -3 EH
o EEANL -3V ER
+RIBESEERE (KPI)

MBSE

(Model-Based System Engineering)

EEIIMEBEEERDET
-8  KPI (IS022400)

| TEEER
w - _mmsE—1y v
Ay | &
O| #e- |Of ¥¥= i N e M- /M ATE- A

BK xKPI: EEEEEERE
- ERER

AYh—oL—>

BEAE (8m)

Operational Technolo

|AF ( Industrial Automation Forum )



p) BHERDIOT/L, DXL T
nE EESN TVBEFBFRERIMICONT

Known standards 2 of 2 ]ISC X
Manufacturing standards

Protocol Security |SafetylInformation/Manage
_______________________________________________________________________________________ Model | ment
ISO 19439
Erlter|:|rise IS0 13440
Pro::cﬁ on 150 20140
Level BPMN|[DMN |
______________ : | | I I | WIP || ____| Ll
Information NW CoP||MQTT]|HTTP DTLS Ca OAGIS [IPMML i)
Manufacturing IEC 22400
Operation k2243 [KP1]
arF || IEC
Management  [Mes| [SCADA] (ISA ' 62264
Level 99) (1SA9
iee | LIEG 5)
62541 %ﬁﬂg‘
""""""" T .}""'(g';g" matio| | TEC61158/61784 | | B I B e I
control | nML) | | (Industrial Network) | BatchML |
ontrol | ==l PACKML
PROFINET] IEC
Level E@ ECE 62541 IEC
: 3 > (OPC- 61508
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""" Fieldbus e -—fF-- = e S B e e
i [PROFTenergy] [PROFIBUS
L [EtherCAT]| CC-Link | and more
j TEC 62501/HART
TEC 62541(FDI
MIComnect | . _ . . .l ... ..l N
PLC: Programmable Logic Controller  DCS:

anufacturing Execution System  SCADA: Supervisory Control And Data Acquisition s
FDI: Fi

DCS: Distributed Conf LA i itecture  CoAP: Constrained Application Protocol MOTT: M Tel Transport , HTTP: HyperText Transfer Protocol
Device Integration DTL5: Datagram Transport Layer Security  BPMN: Business Process Model and Notation , DMN: Decision Model and Notation  OAGIS: Open Applications Group
Integration Specification  PMML: Predictive Model Markup Language  QIF: Quick Interchange Format  KPL: Key Pedformance Indicators  DMIES: Disaster Management Information System
8

BatchML: Batch Markup Language  PACKML: Pneknélg Machine Lan uaF B
JISC Proposals, [SO SAG Industry 4.0/Smart manufacturing; 20150928
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> 35 KPI definition on this standard (Part2 9.1~9.35)
v Efficiency indicators 9
v'Quality indicators 9
v Environmental indicators 4
v Inventory management indicators 6
v'Maintenance indicators 3

|AF ( Industrial Automation Forum )

R<T



?“ FESFNOKPI (1SO22400)

1) Worker efficiency (FSEVERETERHIZER) 2) Allocation ratio (BAEE) , .

3% Throughput rate (£E=LEER) 4) Allocation efficiency (SE#kE)/B@EctE LEHR)
5) Utilization Efficiency (FIF%h3R) 6) OEE Index (GH{EieShE) ,

7) NEE Index (IEBKRE%{m*hE) 8) Availability, (ZE{rE%ht)

9) Effectiveness (T#E%h3) 10) Quality ratio (FRER ; Rm3K)

11) Setup ratio (EEH=ER) 12) Technical usage level (GHERZSFIAERK)

13) First pass yield (IB1T%) 14) Scrap degree (FEES

15) Scrap ratio (BEEER) 16) Production process ratio (TIEFIAR)

17) Rework ratio (FER ) 18) Fall-off ratio (FHE=R3R)

23) Ratio of used material (#EHEAFE) 24) Harmful substances (FEYIE)
25) Hazardous waste ratio (fER¥IEFREER)

26) Comprehensive energy consumption (E&IRNF—HEHEE)

27) Inventory turns (fEEEI#EER) 28) Finished goods ratio (Bfm3E)
29) Integrated goods ratio (#&ERm&*) 30) Production lost ratio (RmBEER)
31) Storage and transportation lost ratio (fEEEXFEER)

32) Other lost ratio (ZOMPEEESR)

33) Equipment load rate (FEliE&HER)

34) Mean time between failures (FEIIEPEREIFE)

35) Corrective maintenance ratio ({REZ£3R)

|AF ( Industrial Automation Forum )



p—

? 27— NSRS
hF

L)
H-I

PRAREEA LR

IECEE=RIRRMAMSB :
IEC SEEH 1HEXTEE 12

A
e

TMB SMB

s i N =yt

— SMCC | €----| SyCSM ——

TC184 JWG21 TC65
WG6 || SC1 SC4 || SC5 AHG3 |5C65A ‘SC6SB |SC65C ISC65E
SRS AHG1
& Maturity Level
ol (SMKL/ML-SMS) SyCC: Smart Manutacturng Coordnating Commitiee
SyC SM: Systems Committee Smart Manufacturing

|AF ( Industrial Automation Forum )



tar

|\-‘-“-E'J ‘ﬂ=

e

ENT(EIAFNSSMKL. HYXZRHEFTHSML-SMSZiElg. €DAt(cE.

BRRZ IR BGAE LA INZEINSIRETEN TV,

Fle. ZLOKRRELANILIE, Smart Manufacturing Ok EAE & STl 9
A, IHXRH>IzCMM (Capacity Maturity Model, h—%+—X0>
ANF) 22U, eNENHBOHR A TFHIEL. DXICHIFDANY—MRLED
PEEETIDIRIEZITOTLS,

E 4 RIBT BAEETIL
H IAF (=ZZEH#) | SMKL (Smart Manufacturing Kaizen Level)
BiLR{ERT | ML-SMS (Maturity Level for Smart Manufacturing System)
REA TOAIBREREDT-HDTMIEIE (TDXHEAEFEIZ])
* NIST SMSRL (Smart Manufacturing System Readiness Level)
! EDB SIRI (Smart Industry Readiness Index)
i) PI14.0 IMI (Industrie4.0 Maturity Index)
=x) CESI IMML (Intelligent Manufacturing Maturity Level)
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