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Interoperability:ability of two or more systems or applications to exchange
information and to mutually use the information that has been exchanged
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SC 3D Classes, Properties and Identification of products - Common Data Dictionary
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»Information model (*1): a representation of concepts, relationships, constraints,
rules, and operations to specify data semantics for a chosen domain of discourse.

A>hOS—
»Ontology(*2): An ontology is an explicit specification of a conceptualization.

« An ontology is a set of concepts and categories in a subject area or domain that
shows their properties and the relations between them.

« knowledge sharing among Al software . WSEDBERET,. Ml FDEEREE
LI HHD
« 19804 {X. DARPA PRJ*?|Z K BIRE

[171Y. Tina Lee, “Information modelling from design to implementation,” National Institute of Standards and Technology., 1999.
[2]http://www-ksl.stanford.edu/kst/what-is-an-ontology.html DARPAK[E - B EI=EMITETES
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super_relation
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resparsdble_transiatar

ldentifying_attributes

1o
BTN _number
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preferred_name
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Femantic_attributes
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remark
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ISO/IEC 11179-6

Annex A defines the

Rggistraﬁnn Aumnrit}" |dentifier (RN} internatonal regqistrabon
data identifier (IRDI)
n = digit —_— Separator Character —— Version
a = alphanumeric opuona : Identifier (V1)
x = safe character A Data Identifier (D) _1
¥ { 3 F l
NNNN H - ] XXXX 1 - ] XXXX #1000 — % 1 ID
3 & 3 F [ 1 1 [ ]

additional information (Al)

defines requirements for identification of organization identificaion schemes

10

— jtem code (IC)

separator character

code space identifier (CSI)

orgamzaton |dentifier

separator character

internatonal code 'j':"iu.ll:‘.!'lé!{,-.' (L)
ISO/EC 6523 ISO 29002-5

defines syntax and requirements
for concept identifiers
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IEC 61360-1DFEICH-THEET HEMA MO —(L, IEC CDDEMES
[EC CODIX.IECHREFHB/IEET HT—IN—RAVATLTEHEHETS
- T—AAIR—XRKELEIIND
- IECCDDOBRHHEEIX. BEDFIEEFHESITKELTITO
® ISO/IEC Directive Annex SL
IEC CDDDaV TV, EIfRREIZHS
A e T — 2 =
- IEC 61360—-2: a formal EXPRESS format
- IEC 62656—1: a formal spreadsheet format(ParcelfiZ=()

- IEC 62656—3: a RDF and XML format included
- IEC 62656—8: a JSSON/XML format included
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A\

A\

A\
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> IEC 61987 (IEC TC65): CDD for process automation
o T EAT7OtEXERIHIHE

> IEC 62683 (IEC SC121A): CDD for low voltage switchgear and controlgear
« EBEEEXRAYFX7-arbO0—I)LXT

» IEC 61360—4 (IEC SC3D): CDD for Electric/Electronic components2 Eliae il
. 2BRETHES 28

> IEC 62474 (IEC TC111): Material Declaration for Products of and for the
[] N
Electrotechnical Industry

WHEEH/MEIAN SENE. HHSE BE BATCHINSE | e3¢

> IEC 63213 (IEC TC85): Measuring equipment for electrical and electromagnetic
qguantities

. EREEHAIM 1IEC




Bi& s DIEC CDD

» IEC 61360—7: cross—domain properties and references for IEC CDD
- HBETO/NT~4

> IEC 62271 (IEC TC 17) : High Voltage Switchgear and Controlgear
BRERAMYFEXTEaO—ILET

> IEC 60034 (IEC TC 2) : Rotating electrical machines
o [BlERTE S

IEC 81346—-2(IEC TC3) :Reference Designations
ISO ICS - International Classification for Standards
> [ISO 18582-2(ISO/TC 131) : Fluid power

vV VY
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Open access:https://cdd.iec.ch

< C M () https://cdd.iec.ch/cdd/iec61987/iec61987.nsf/TreeFrameset?OpenFr... & g e 4 o= 5] 9
—m International Electrotechnical Commission [ Home | Classes || Search |
28 = NG 2 - Common Data Dictionary (CDD - V2.0014.0016)
IEC CDDZEET 5
Jomain: | Process automation (IEC 51987 series) - —

- n | _c S N A3
lEninsh‘ ‘ ‘ | l 5’2 = E|:|:|-/T./‘J

ﬁen all | Close all

O112/2/1/6198T#ABVO01 - Libraries

J Process automation (IEC 61987 series) (
0112/2/1/6198T#ABADOD - Equipment for industrial-process automation

T4 _‘| 0112/2///61987ABA000 - Equipment for industrial-proce
—| _} ABVD0O - Characterization
-3 ABADOL - Measuring instrument
- B ) ABAG43 - Gauge
(] ABAGS4 - Measuring assembly
#-{) ABAGBI - Sight indicator
1-£3 ABA697 - Switch
£ ABAG98 - Flow switch

TN

Classifying DET:

H-properties: 112/2///6198T#ABH440 - reference to Measuring or control point
12/2///6198T#ABCTEE - reference to Base conditions
0112/2///61987#ABB164 - number of process cases
0112/2///6198T#ABD164 - reference to Process case [flow]

011221116196 T#ABD0SS - reference to Cperating conditions for device design

|+|

JA/\T+«

\_

+

= 3 ABAB99 - Mechanical flow switch
. L) ABA7QO - Paddle flow switch
'-{) ABE637 - Rotating vane flow switch
) ABA701 - Thermal flow switch
- [ ] ABA702 - Variable area flow switch
A-{7] ABA703 - Level switch
{7 ABA728 - Position switch
3 {_] ABA732 - Pressure switch
-] ABA736 - Speed switch
(] ABA737 - Temperature switch
[} ABA747 - Torgue switch
[} ABA748 - vibration switch
-] ABA749 - Weight switch

Properties tree:

Open all
Close all

-_-ﬂ 0112/2/1/6196T#ABA0OS - Operating| o
B 0112/2/16198T#ABH439 - Measy

4] 0112/2//6198T#ABC136 - Base | ® o H—

[} 0112/2//61987#ABB164 - numbg o
B ] ONM272///61987T#ABCS34 - Procey
o ) OM2/2///6198T#ABCA5S - Cperal ©
#-{) 01127206198 TRABCS546 - Procedscoamprrermr

MEEHROTONT1:1 7009 BMEE D
F—AQTANT AERE
BpilDEISE- Y. NP
AT FURERE

! 1] 01M2/2/1/61987#ABB348 - number of physical locations
] ) D1M272ii/61987#ABCH12 - Physical location (Ref: 0112/2///61987T#ABD142 - refe

T T oI O T T~ 1

TTOTIOE 10 T TS SO I TeT ey

Ence to Physical location)

Inherited properties:

Class value assignment:

{_] ABA751 - Transmitter ‘

14

RmDFER 7 %E

SuperBlocks:

0112/2///6198T#ABAG44 - Flow gauge

NAANICAOOTUA D ACOD Clrass maniited
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IEC SC3D Collaborations

« IEC SC3DI%. &TC/SC (& 1&E 5 EF)

ISO/TC172
Optics and photonics

IEC CDD

ISO/TC184
Automation systems and integration

CEEEL., EXEDEFDIEC CDDRF
. @ e
APV e B KYZLTC/SCHEM
IEC CDD _u J-‘/ g )y

—u IEC CDD
LN )_/

ISO TC184/SC4:1SO 13584-42 IEC SC3D:IEC61360

1;

\ ECLASS

SyC
Smart Manufacturing

IEC/TC65
Industrial-process measurement,
control and automation

IEC/TC85
Measuring equipment for electrical
and electromagnetic quantities

IEC/SC121A
Low voltage switchgear

L‘E@,ﬂ L_'@——u L_'@—M

SyC
Smart Energy
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|[EC SC3DEEDFE
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- Usecasel:

Nameplate (38#k) XIECCDD = DX®DEIR

ODXERDFRE : T — X HAERBRDOF A

« Usecase?:
 Usecase3:
 Usecases:
 Usecaseb:

OPC-UADIEC CDD=HE
AASDIEC CDD=E
ECLASS

A< — MR
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Usecasel:Nameplate X IEC CDD =

TRV ER

A fOY—

TR IV

IEC CDD

[ [ ManufacturerName”

@ “ManufacturerProductDesignation™
[ "PhysicalAddress" (5 elements)

m “ManufacturerProductFamily”

m"SelialNumber”
(229 “BatchNumber”
(271 “ProductCountryOfOrigin”
@ "YearOfConstruction”
Pl "Marking,CE" (2 elements)
m “CEQualificationPresent”

1 Fite

[ "Marking_CRUUS" (2 elements)
i [EYI§ "Marking RCM" (2 elements)

—/

B33 AAA160 - motor

J0/3 T4

=<5 AAA161 - linear motor

] AAA162 - linear ac motor

| ] AAA163 - linear dc motor

{ ] AAA164 - linear stepping motor

{ ) AAA165 - linear universal motor
[=]-+) AAA166 - rotational motor

| ] AAA167 - rotational ac motor

{) AAA168 - rotational dc motor

{1 AAA169 - rotational stepping motor

] AAA170 - rotational universal motor

g 0112/2///61360_4#AAA160 - motor

1) 0112/2/1/61360_4#AAE174 - magnet type
) 0112/2///61360 4#AAE175 - coil connection

jj E A—'_E 4(% EE: }:T: iJlnem
Db ~ 7 on
O EREEHK
O EAREERRE

j E ° ° * f]ponent
fac — ‘

) 0112/2///61360_4#AAEQ08 - terminal placement

T Y 2V &g R E R IC

)7

[sweun | | @ |
EiE L T |

GOLD MOTOR

3 PHASE INDUCTION MOTOR o
IKH3

POLES TYPE

r o| 37 w4
v

E 1B IR 700 200 220 ro FBKAZTE
 Hz 50 80 60 e 112M
EHRER |\%- A 66 156 146 T cuss 155(F)
H o 1460 1755 1765 e S1
EREEGEE 3 5 TE3 IE3
L L EFF. (%) 804 896 905
WEES 62072ZC3 0% 620622C3 WALAME. 40 T,RSE(RM) 80 K
| w1s C a213: 2018
(%) L

O
!m%g% //EhlumumﬂmmnonMTm

MADE IN V.

(REFAD

QiR E > X7
L - BEeEfE] DB
A EIR

©0.g. motor

AR T

0.9 motor

B A5 )

© 2021 Toshiba Corporation
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Usecase2: IEC CDDZMBIZLAH0PC-UAT—XEH

O OPC UA (OPC Unified Architecture)

. T — AXIAE(TS ERHEMIEC 62541

s EEA—IMX—Ta v EDERICIKA
OIEC CODEXRICER L., Y —#zmh oPLC., MES, ERPZ TO T — X @ % EIH

Rapm |
ERP
EREE |
MES
E=FUSY |
SCADA

L
PLC

Sensarflctuators

[tw—r-w k=t

|

L

OTEE:
-

PLC FLLC
FLC

ﬂphﬂi !Em!i _m]ui

Annex G (normative) Dictionary Reference 4

G.5 Examples » ®

The example in Figure G.3 shows how OPC UA Properties of the DeviceType defined in OPC DI refer

dictionary entries in the IEC 61987 Common Data Dictionary.

Device Type SerialNumber EDCIICN"\'EH?"A%

H

" Manufacturer HasCictionaryEntry

II

w ManufacturerUR|

' —

btlc“:m“‘fm“'%;‘{
SoftlwareRevision \clionary Enfry —{

IrVDictionaryEntry Type:
0112/2//8188T#ABADS

+

IrNDictionary Entry Type.
0112/2///6188T#ABAS85

IraDictionaryEntry Type.

0112/2///8188THABASET

Ir{Dictionary Entry Type.
0112/2//8168T#ABABO1

1 o112/2081987#ABAR2E

IrsiDictionary Entry Type ‘

H 8 OPC-UA®D 7 — & £#8k(V104) https://reference.opcfoundation.org/v104/Core/docs/Amendment5/G.5/

© 2021 Toshiba Corporation
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Usecase3: AASODT—3EHEIZ$ [+ BHIEC CDD SEHRIE F K6

Graphic View on Exchange Data Formats for the Asset Administration Shell*:

Asset Administration Shell

Representation

Data Exchange Format/
Payload

Concept Description

Communication

AutomationML

OPC UA
Infarmation
modell

AML & JSON & RDF

Connected
World

Enterprisa
IPC-UA Woark Center
(Client/Server Station

& Pub/Sub) Control Device
Field Device

Product

3 Maintoranoe
eelopmant
Usage

Source: Bosch Rexroth AG. Plattform Industrie 4.0

AAS:Asset Administration Shell,
BB oI

N4 0DIEXE 7L —LT7T—27 LT
A, BN A A/ OICHEE A

IEC TC65ICH WL TEHPFEAAL

IEC 61360 IEETFT—K2ET Y ~

JFEERICER L, IR - FHEIEER
T —2t L. Y—EXRIZEN S

© 2021 Toshiba Corporation 19




AAS(Asset Administration Shell:

Submodel

Submodel element
Submodel element

Application started ..

SHE 1 )L)IZHI1FAIEC CDD

4o — - - - .. o |
g~ 1
- e e ———

* et O gy WEROHZOT HER B

=DataShaater (D]

@ “power_supply_AC min" = 20 [V]
w "power_supply AC max" =55 [V]

“mass_flow_rate” [kg/h]

u www.company.com/ids/sm/2524_7092_1002_6130/ power_supply_AC_min

= www.company.com/ids/sm/2524_7092_1002_6130/ power_supply_AC_max

s WEEYY—T—50ymamio) &

Im power_supply_AC_min" [IRDI] 0112/2///61987#ABB607#004 minimum supply voltage AC

“power_supply_AC_max" [IRDI] 0112/2///61987#ABB608%004 maximum supply voltage AC

“mass_flow_rate" [IRDI] 0112/2///61987#ABB290%004 mass flow rate

IEC CDD®DE

Element | Content |

Tl EL

AASIZ. INA.OD %%

ConceptDescription

CD:lMCWEupHMCWEdﬂW"HDE'EtEl

Referable members:
idShort: |power_supply_AC_min |

The use of category is unusual here.

category:
and the
— ==
E 3% I
J 1.
Iy LTS
idk |0112/2///61987 ABBEOTH004 | [ Generate

Check if providing admistrative information on version/ revision would be useful. This allows for better version
management.

administration: | Create data element!

IsCaseOf
IsCaseOf: | Add Reference || Delete last reference |

=0 /PROMASSB3.PNG [Thurmbnail]

I=aT7ILT—4

HasDatasi

hasDataSpecificat Add blank
GlobalReference + | [iocal URI + | [wwweadmin-shellio/DataSpecificationTempla [ - |

DataSpecificationContent

Data Specification Content IEC61360

Please add multiple languanges.

preferredMame:
|EN - ||min'|mum supply voltage AC || = ‘
shortName: |m\nimum supply voltage AC |
unit: |\,r ‘
unitld: [Add eCl@ss IRDI | [ Add existing | [ Add blank |
GlobalReference * | [iocal [RDI v | [0112/2///62720#UAA296#001 1=
valueFormat: [ |
sourceOfDefinitiol
Please check, if you can provide formulaic character for the concept.
symbol: | ‘
aypes

Take over changes Undo changes

il —
‘“lear| |Report . -gtion

20



BEL5AT LM, #IRE OIEHEEN AT REC SHHA T 3R6

ol
Ll

140-Component A 140-Component B
Administration shell . Administration shell
Generic
140 — Interaction [3 LA S [ {] 140 — Interaction
manager manager
Basis ontology Basis ontology
Component o - Component |
- self description _
manager {Man'rfest)p manager - [EC CODFFHMiE Mtk EE~NDSR-BFIA
. contracts @ o BRLVATLE-HEBEOREEROER

AASIE. ING.OD D HE

Submodels

= component control

( =\ = negotiations
' = robot control
Submodels

IEC CDDDEHZ FIF

e

Administration shell

‘G‘ﬁ]_" E]Porl !|

Source: Prof. Diedrich, Plattform Industrie 4.0 Working Group 1, Ontology Sub-Working Group

© 2021 Toshiba Corporation 21



Usecase4: ECLASSIZEITAIEC CDDFIGE

EEfl (I F RS89

Resource: ECLASS White Paper:Industry4.0

—  Valuechain

/a)?
m ’ [ m'. .
L_PIM_] ;

Properties
Security IEC 61987 Sensors
ISO/IEC 2700x IEC 62683 Switch Gears

o

33 Segments with product families

PLC Technologies -
IEC61131 1 ]
.
< eCl@ss
eV,
n shell
j IEC 61360 Rules for Properties __g"_:-
- Mg uns
j |EC 61387 Sensors Prop A mationM
j IEC 62683 Switch Gears. Prop. utomationML .
IIE( 62832 Digital Factory eVv. IEC 62714
IEC 62443 Security in Automation
____________ Engineering Froduction Shipping
Machine Product
Width Service life Packing date
eV.

OPC
Mechanics o ost center
Time Sensitive Networks STEP + APy Foundation
Technologies for loT Services
IEC 62541 OPC-UA

and Companions
Figure 6: Institutions with projects relating to semantics ; source: ZVEI % ecl@ssw

e ECLASSIZX.IEC 61360[ZZ#EMT H5Z R FFDOE A O —Z IR
« OAVY—I T LIEHE
« TUZTFYH N)a—Fx—2HR—rTREEDEH. B REA O —FF A

© 2021 Toshiba Corporation 22
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Usecaseb : A ¥ — M REHELE (EFRIREDDXIE) SEam (4 R4
IEC/SG12: Digital transformation and System approach

Foundation 1 Foundation 2 Foundation 3
Standardization Architecture Model Standard Information Model Standard Administration Shell
SAM SIM SAS

g— Claay

Communication

Structure
Administration -
Shell

2 |
E . — Relations ‘ _Smallest-
-g @ 47' ; Information
C —
5 > BESBT—XTIFLET L (SAM)
V> BER|ET IL(SIM- Interoperablity): IEC 61360% 5 iR
© > EEEES 1)L (SAS) ;
IV AR e A A e e e AL ] W R TAL R ] DA b D d A L R R
= a Iayered, life cycle model certain function or action in an request the capabilities/functions
w » SAM provides a common application of a standard resp. its SIM
language = SIM decomposes standards * In this sense it represents the
into re-usable elements/classes registry of services of SMART
STANDARDs

23
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> IEC SCIDIZEXENFDDXILZE Y R— T HIEEER MR H
EXET—RET)T FKIEC 61360
1%% R R IR Al e/ 2 R A~ OP—IEC CDD
DXB X DA ERAEEIR
> ZIKEli _F_E*”/EFH—?JEJ’@:’;%DJI
« EEA—IA—a[FHF2)
« NLT[FF3)
o HEMEETRAIRELRI AT —MAK LTS~ ER[F F4)
o ME.,UHATIL[FEFKS)
« T—ALEBERIE[F%6)
o FEEFHIEIFO—ZDODXHIG[FFRT])
« ITUVZTFNG Y TSAF—2 T RE[F S 9)
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Industrie4. OIZHES R T —F 7 7F % — RAMI4.0
Bl 1 : L~V (Hierarchy level) : AEPE AT LADEEL ~ )L

HH2 T AT ATV AMEDFEAL (Life cycle & value stream) : A7 A7 /L
W3 : 7 —F 7 7F ¥ LA —] (Architecture Layers) : ZBaOE T RAFRAL

._.'
Organisation and business processes What is the customer willing ", —" e
""""""""" Catesdlinl el to pay for? I/Jf-'(?— T . annl
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https://www.jmfrri.gr.jp/content/files/Open/2018/20180920_AdShell/Report_AdministrationShell.pdf
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¥ (Interoperability) 238 TR 3 2 RE

Interoperability:ability of two or more systems or applications to exchange
information and to mutually use the information that has been exchanged
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IEC MSB white paper: Semantic Interoperability: Challenges in the digital transformation ages

https://www.iec.ch/basecamp/semantic-interoperability-challenges-digital-transformation-age
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ISO/TC 172
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Title

Quantities and units
Semiconductor devices packaging
Electrical connectors and mechanical structures for electrical and electronic equipment

Digitalization
Power systems management and associated information exchange

Devices and integration in enterprise systems
Environmental standardization for electrical and electronic products and systems

Low-voltage switchgear and controlgear
Smart Manufacturing

Data management and interchange

Internet of Things (loT) and related technologies

Development of building data related standards
Processes, data elements and documents in commerce, industry and administration

Optics and photonics
Industrial Data

Liaison between IEC/SC 3D/WG 2 and ECLASS e.V. (Type C) on classification of components
and definition of technical data element types

Outgoing liaison
representative
Mr. Gernot Rossi
Mr. Addie Dijkstra

Mrs. Lan Yamashita

Mr. Ludwig Winkel
Mrs. Lan Yamashita

Mr. Philippe Juhel
Mrs. Lan Yamashita
Mr. Gernot Rossi

Mrs Lan Yamashita
Mr. Philippe Juhel
Mr. Philippe Juhel
Mr. Gernot Rossi

Mr. Akira Hosokawa
Mr. Philippe Juhel
Mr. Gernot Rossi
Mr. Philippe Juhel
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