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AT L 4. industrial ravolutlnn

based on Cyber-Physical
Systemss

3. industrial revolution §

uses electronics and IT to CPSO® /ﬁﬁﬁ

achieve further automation

of manufacturing A
="
=

2. industrial revolution =
=
follows introduction of ITD %IJ}% 8
electrically-powered mass
production based on the
| 5 division of labour
%‘Z%Qﬁﬁ 1. industrial revolution BRI &
FI ' i =. 5
H follows introduction of j( E % EZE
water- and steam-powered
mechanical manufacturing .
facilities time >
End of Start of Start of 1970s today
18th century 20th century S —

8 - Final report of Industrie 4.0 Working Group; National Academy of Science & Engineering, Germany
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lIC (Industrial Internet Consortium )
® ABB, AT&T, IBM, GE, Siemens, Schneider, Hitachi, Toshiba, ...

loTC( Internet of Things Consortium )
= NXP, Logitech, ...

OIC (Open Interconnect Consortium )

m  CISCO, GE Software, Intel, Samsung, IBM, Dell, Honeywell, ...
AllSeen Alliance

B Qualcomm, Microsoft, canon, Haier, LG, Panasonic, Philips, Sony,...
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SMLC( Smart Manufacturing Leadership Coalition)
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NIST, Caltech-JPL, Carnegie Mellon , Rockwell, Corning, Honeywell, GM, General Dynamics,
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IEC
m |EC TC65, TC3/SC3D, IEC SC121A, ...

1ISO
m |SO TC184/SC2, /SC4, /SC5, ISO TC59

ISO/IEC JTC1/SC27
ITU-R
IEEE

P2413: Standard for an Architectural Framework for the
Internet of Things (IoT)

B 802.XXX

ISA S85,588, S95,599, S101



IEC: International Electrotechnical Commission
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ISO: International Organization for Standards
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SGAM ( Smart Grid Architecture Model ) L& 50 > Z 2 b
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=RAMI4.0 (Reference Architecture Model for Industry 4.0 )
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ITU: International Telecommunication Union, ITU-R : Radio-communication



RAMI 4.0 1> 82+Y—40 YI77L22ETW
(Reference Architecture Model for Industry 4.0)

Layers

Coayright € ZVEL SG2

Bild 1. Referenzarchitekturmodell / Reference Architecture Model Industrie 4.0 (RAMI4.0)

it ; Status report - Reference Architecture Model Industry 4.0, July 2015 (English)
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Approach for implementation of a Communication Layer
— OPC UA: IEC 62541

Approach for implementation of an Information Layer
— |IEC Common Data Dictionary (IEC 61360 Series/ISO13584-42)

— Characteristics, classification and tools to eCl@ss

— Electronic Device Description (EDD)

— Field Device Tool (FDT)

Approach for implementation of a Functional and Information Layer

— Field Device Integration (FDI) as integration technology

Approach for end-to-end engineering

— AutomationML

— ProSTEP iViP

— eCl@ss (characteristics)
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IEC62541 OPC Unified Architecture
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IEC62264 Enterprise-system control
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I EC Common Data Dictionary (IEC61360/ISO13584 )
EEEDIFIZ. IEC62656 EFr “Parcel standard” h#lE
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IEC 62890 ( C DEHE. #E#ZF )

Life-cycle management for systems and products used in industrial-process measurement, control and
automation

R 1 2 IRRAMIA.0 DR IZFE D1 T30 IBED S S P L O IERT



RAMI 4.0 € & (3 5 THN O h o SR AN OB sERI AR

! = Enhancement Industrie 4.0
e e e T e S S T s S R B i S T s e e e L S 5
! = |EC 62264-1:2013 Enterprise-control system integration
i1 Part 1: Models and terminology
, = IEC 61512-1:1997 Batch Control

Part 1: Models and terminology
! = ISA Draft 88/95 Technical Report
Using ISA-88 and ISA-95 Together
i P i
i I: Process cell Production unit
"Mwork | [ /f Y e
" units

o E S N S s A E

z ,L N
: Equipment Module | | Equipment Module
I S N
; Control Module Control Module
: | |
: Equipment used Equipment used Equipment used
I in batch in continuous in repetitive or
: production production discrete production
' .....................................................
! w Enhancement Industrie 4.0
L
e | oact |

Industry 4.0[C & (¥
% 1BINFEE

i : Status report - Reference Architecture Model Industry 4.0, JuIy 2015 (English)



IEC 62264: Enterprise-control system integration
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IEC 62264: Enterprise-control system integration®
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IEC 62264 (ISA-95)
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IEC 62264 DN DA
( IEC 62264-3 Activity model )
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Product
definition

Equipment and process
specific production rules

1, 2 DBEREDIEI L
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SN

management

management

Production
capability

Production
schedule

Detailed
production
scheduling

Production
resource

Production
dispatching

Product
definition

Production
execution
management

Operational Operational

commands

NN
1E

l T responses
Woommmmmmmm T

Psns22ToFERMATEINTLS

Production
performance

Production
tracking

Production
Performance
analysis

Production
data
collection

Equipment and process
specific data

IEC 1001/07
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IEC 61512 (ISA-88) . Batch control
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IEC 62541 OPC Unified Architecture

(Open Platform Consortium — Unified Architecture)

B TS5y T a— MM OEERAM2MBE - HEES O Ol

Partl:
Part2:
Part3:
Part4:
Part5:
Part6:
Part7:
Part8:
Part9:

Overview and concepts /#EE & L OB
Security model /%2 Y) T4 ETWN

Address spacemodel /7 KL Z22AXR—2ZET W
Services / #—VF 2

Information model /{58 € 7

Mapping / v v E > 7

Profile y 707 74 )

Dataaccess / T—& 77+t 2

Alarms and conditions / 7 79— 4 kU4

Part10: Programs / 7027 7 A

Partll: Historicalaccess /k R N Y A NT o+ (7 7+ 2BEEH)
Part12: Discovery / OPC-UAKZR DR H

Part13: Aggregate / 7 ) 4 — hHBE

Part100: Device interface / T/ 24 > &2 7 21— 2



IEC/CD 62890 Lifecycle management for systems and
products used in industrial- process measurement and control
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Vinum  Version
n: version number
m: revision number

today Thl;

T O, IEC/CD 62890 5 Hf



"y et Z e . 20 THEB,,

n T ohsTle) - BREEATEEC. BRARY FTI—2F0L
T. 207 7Y L BHB L NEE
=>4F | JobaVOBROEBMEEIYIZVRITE ?
n T2 hSTER OEFERT. 1 THEHIEAN B,

" OPCTENS0IE. WHBEEOER. H5 \VIOPCICESMT 34
(¥FoFPoBEERE 7O aLDEWRILESR,

n EF@EEobINEFTE. BT T 2 MET.
X4 —VY 2, BROBHOIESHisBEREFIZIhE L,

B X)) TFAREBELODD. LAV —CHEBEREBI-BROSL
ARNETERDZOIC. 2> T4 72 (EHOTEKR,; ) OXFHMLE
Eh-oTWA,

m rated voltage ( BHEEE ) &. 15KVEL EELUT TERHEMNE L 3

m  Make once, use many times.



_\\

72

e

{

_\\

— X <

\ 77—

> A D

‘P]_-Pz ..................... P3 ....... P4 .................... .p5P6 ..............
s BRI i, P essanssaaians ; BT ;
X Corp PPR1SE2EKY3UAD 100V | RX1 SE120E/2W Core2™ Duo U7600 6.2h
X Corp PPM4120EVSSD2 | 100V | M41 200E/3W Core2™ Duo T7250 5.0h
Y Corp PST3120EWS812 | 100V | T31 200E/5W Core2™ Duo T7250 1.3h

26



T — R FEEDME A 5D D HARIBEEE (is-a, has-a)
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IEC CDD ( IEC 61360 Common Data Dictionary )

®m Partl: Definitions - Principles and methods
JFRAI & U 5k
ED4. BEZH

m Part2: EXPRESS dictionary schema
EXPRESS#HEMHFKR (PEXPRESSEFCLIFE2F—7)

m Part4: CDD D BAfkK

m Part6: Quality guide ( BAZH )
mE 51 R



IEC 62656 : Standardized product ontology register and transfer

®m Partl: Logical structure for data parcels
TR N—+t ) O

m Part2: Application guide for IEC CDD
IECCDDD 1tz D7 7YV 7r—>3>»HA KR

®m Part3: Interface for Common Information Model
CIMA{ > 27 x—2

m Part4: xEHA

®m Part5: Interface for spatio-temporal description of
geometric entities ({78 )
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Reference model for representation of production facilities (Digital Factory) )

N1

D NDTATHA ONICWAT VRN I T—

Information exchange

Lifecycle Configuration Maintenance

Tools Modelling Simulation

3) Information exchange

Tl
between the Tools and — .
[;;ﬁeem ¢ Tools spd the — Digital Factory Repository

Digital Factory

2) Establishment of
relationships

o
=

Production System

Reality

BL FIECDEEFE. 2ok UL TEHTR HiL - IEC TC65 ARk
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IEC 61360-4 —Electrical and Electronic Components

TEC 60079 — Explosive Atmosphere

IEC 60721 — Environmental Conditions

IEC 62474 — Material Declarations

PAS 62515 & ISO 10303 42/ Geometry

Wireless Parameters in Communication

IEC TC 121 (SC 17B)

[EC 61360

177/ 1)

5 4
iﬁﬁ;imigsg%ﬁ | R IR Common Data
e e R Dictionary
- z £ (CDD)
Contactors. ||  Comwol ||  Circuit || Switches, || Terminal
Starters Switches Breakers Disconnectors Blocks
IEC 61987-10
3zontal Standard )
e e [EES 3
Z2 || Z5 | 22 || @& .‘3@\
T E% 23T =% :
gtﬁ = 5@ ;’5 é@ \

)
i) =
£
e
&

Measuring equip.
Fundamentals for IEC 61987-10
Advanced Properies s 1S yard

“Digital Factory and Industry 4.0in the Context of the Internet of Things”, IEC TC65 material




1 22—=2y b ETRBENTWAIECCDDD E 21—

rﬁ IEC 61360 - Component Data Dictionary (CDD) - Mozilla Firefox EEEETS)
F7TILE) E|EE) FERNV) BES) JwiH7—4(B) GMarks(G) ¥—IL(T) ~JLF(H)
C;L.- SN ¢ &t | [B] nhttp://std.iec.ch/iec61360/iec61360.nsf/ TreeFrameset?OpenFrameSe |7 - | | - goo FEE(E10) )'J'|

J. B k... x |T| | :
International Electrotechnical Commission | Home || Dlasses || Search |
IEC 61360 - Component Data Dictionary (C

IEC62656-1
Data Parcel

Domain: 1. IEG 613604 %DD*&@ Hﬁ):'

ﬁen all | Clo=se all

i 1. IEC 61360-4
Elﬁ AAADDL - Cl:lI'I'IDDI'IIIEI'ItS | m
E+=5 AAADDZ - Electric/electronic components
--{j AAADDS - Amplifiers Version: 001
#-{] AAADL3 - Antennas i
-] AAAD1T - Batteries
B3 AAADZD - Capacitors Preferred name: Variable capacitors
Ea AAADZ21 - Fixed capacitors
-] AAAD22 - Fixed air capacitors
-] AAADZ3 - Fixed ceramic capacitors Short name:
{77 AAA026 - Fixed electrolytic capacitors

Revision: o1

Synonymous name: variable

Coded name:

-] AAADZT - Fixed film capacitors VAR
-] AAADZE - Fixed glass capacitors Definition: A set of variable capacitors of
[} AAAD29 - Fixed mica capacitors which each capacitor can be
-] AAAQDZD - Fixed paper capacitors described with the same

) Pap ipacita ) group of data element types.
-] AAASODS - Fixed mixed-dielectric capacitors AN 1

-] AAAD31 - Variable capacitors yAR —
> 4
== HiAE 3R & hfb;@nn*ﬁu_ﬁ IZ %} 9 2 A
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TC65 SC121A TC57 1SO 59/SC13
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IEC 61360 -1,-2 & FRE

ISO/IEC Guide 77 -2,-3
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IEC paper-based procedure

T AN 2FHEX

e

NP - Mew work item FProposal

¥ 7

WD :Working Draft Chec e paper

-

[ %

COV - Committee Draft for Yote

§ip ] o™

| —

FDI5: Final Draft International Standard

|5 - International Standard

sJead ¢ XEJ| “SJEBLE =~ §'7

£ 2 RFE DUGET - BT
IEC Database Procedure

Frepars & Ragister vis an
|[ECE2558-1 compliant tool, e.g.,
FParcalMaker'™

SLUOK § ~

Within & months to become part of [ECE1360-4
CDD online DB 3= International Standard
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IEC CDDZEH AIECXISODETC/ISC & DS
(as of 2015-10)

'==='§===

i (i =\
ISO TC 184/SC4 Rilos and Frinelplos foc // EC SC 3D
150 13584 42/IEC 61360-1
4 ¥

Data model & schema Paroel Interface CIM - Parcel
for Semantic content ( in spreadsheets ) mlEg l;:;sgggnng
1S0 13584 42/IEC 61360-2 IEC 62656-1
[ Spreadsheet | SR s R s A
representation ~ . |IEC 62656-X Interface for !
of Semantic content IEC 61360-4 CDD ‘ Spatial configuration :
\ ISO 13584 35/IEC 62656-1 [N5) NN 0 ¢
< ' ‘ 4
| |
Database procedure 1SO 16757 Buildin
Legend ISO/IEC Guide 77 ISO/IEC Directives service system o
I Domain Ontology model

[ | Models, Principles

| | Planned/Disbanded




IEC CDD h 5 ISO/IEC &4 > b O ¥ —t—svA

CIM - Parcel Mapping

IEC 62656-3
Ece2ese-x? | | | N [ 4 T
A for O ROF | \IEC 62656-7 Interface *
L A ST , for Spatio-temporal
Rules and Princi 2 configuration of
Semantic con IEC 62656-Y Web service geometric entities |
150 1358442/IEC 61360-T] e e
Data model & schema
for Semantic content
150 1358442/IEC 61360-2 IEG SC 3D
ISO TC 184/SC4
Spreadsheet

representation
\ \ of Semantic content /
— 150 13584-35/IEC 626561 -/ \
v

LRgne 2 Database procedure 1SO 16757 Building
B Domain Ontology ISO/EC Guide 77 [ROCE Diisctivs service system
[ ] Models, Principles
| Planned/ Disbanded

:‘ New migration path




Reference mechanism in IEC61360(PLIB, CDD) & IEC62656(POM)

package Data[ |2 Simplified CDD core ] . o .
& ) aTsBEIDESL TEDA. DES—V Y E
&
definttion_class
tts superclass
is case of
| e nane \
class ID | identified by B cerriion translated text |  definttion property identified by [propertyID |
iy 1 > +language code note , |
note e 1 1
>
is composed of | vk remark
< o> ‘
1.
1Y known property _ domain
constraints property | constraints [ =
constraint 0 1
0 S
described by constrained property
imported properties
*1In PLIB & POM_“is compaosed of” is currently realized with a set of “class

reference type” properties
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EPC PEZE) A
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R E?a—1

T R Delivery of dictionary of product
TN

RIN
S 1007 e e Corporate or factory server
= ‘ .
%] -
' %
b l.. P pr
0 I N

Delivery of product or plant
T2 MRV AT LD

EPC: Engineering, Procurement & Construction
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Underlying concept of IEC62656-1 --- category theory
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Meta class

A meta class is described by a number of meta-properties

The world is made up of a collection of a few different sets of ontological elements 4,
whose underlying structures are almost uniform, (metameta-)class, property, and relation.



Class
header
section

Schema header

section

Data section

Base structure of a Parcel

.#SDURCE_LANGUAGE= EM
#CLASS ID:=C001

Instruction column

Cell columns

HCLASS NAME.EN:=
Regional cuisine

#PARCEL CC:=1

#PROPERTY _ID

POO1

Po0z2

POO3

POD4.EM

PODS.EN

#ALTERNATE_ID APIDOOA APIDODOZ APIDOO3 APIDOO4 APIDOOS
#PROPERTY _MAME.EM Maker 1D Salt Sugar Locality Speciality
#DEFINITION EM maker ide... mass of saltin.. mass of sugar .. place or... | cuisine that..
STRING REAL MEASURE | REAL_MEASURE § STRING STRING
H#DATATYPE TYPE “TYPE “TYPE TYPE TYPE
I#VALUE_FDF!MAT M..100 MR2.7.4 MR2.7.4 M..100 M..100

#UNIT

kg

kg

#REQUIREMENT

KEY

KEY
Kagoshima

KEY
Sakezushi

Vienna Schnitzel
Dsaka Takoyaki
Sichuan Mapodoufu
Hagen Sauerkraut

Poitiers %

Pat au feu

Header section
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IEC 62656: Standardized product ontology register
and transfer by spreadsheets

Part 1: logical structure for data parcels (IS)

Part 2: Implementation guide for use with IEC CDD (TS published)
Part 3: Interface for Common information model(1S)

Part 4: (deferred)

Part 5: Interface for description of activities (CD )
» CDV submitted

Part 6: Interface for 2D barcode representation (NP planned)

Part 7: Interface for description of geometric entities

> NP/WD being prepared
Part X: Interface for OWL/RDF description
Part Y: Web-service interface

(to be started in early 2016, or the date may be advanced )
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http://www.webstore.jsa.or.jp/webstore/top/index.isp

I EC Webstore

https://webstore.iec.ch/

ISO Web store

http://www.iso.org/iso/store.htm

OPC foundation
https://ip.opcfoundation.orqg/

\*

ISA (International Society of Automation)

https://www.isa.orq/

IEEE P2413 Working Group
https://standards.ieee.org/develop/project/2413.html

IEC CDD
http://std.iec.ch/iec61360



http://www.webstore.jsa.or.jp/webstore/top/index.jsp
https://webstore.iec.ch/
http://www.iso.org/iso/store.htm
https://jp.opcfoundation.org/
https://www.isa.org/
https://standards.ieee.org/develop/project/2413.html
http://std.iec.ch/iec61360

f4% : IEC 62264 : Enterprise-control system integration

m |EC 62264 comprises parts as follows:

= Part 1: Object Models and Attributes of Manufacturing Operations
(First edition 2003-03) 12

m  Part 2: Object model attributes (First edition 2004-07) B!

m  Part 3: Activity models of manufacturing operations management
(First edition 2007-06) 4!

®  under development
m  Part 4: Object Models and Attributes of Manufacturing Operations

m  Part 5: Object Models and Attributes of Manufacturing Operations
Management

m  Part 6: Business to Manufacturing Transactions


https://en.wikipedia.org/wiki/IEC_62264#cite_note-2
https://en.wikipedia.org/wiki/IEC_62264#cite_note-3
https://en.wikipedia.org/wiki/IEC_62264#cite_note-4
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