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1. Uvod

Komer¢né spolo¢nosti, narodné, vlddne aj mimovladne organizicie maju zdujem na
digitalizacii atransformécii  priemyselnej vyroby najma kvoli Uspordm nakladov
a v neposlednom rade aj kvoli znizovaniu ekologickej stopy. Dokonca uz aj SirSia verejnost’ vie
0 tom ze prebieha nejaké digitalizacia, transformdcia v priemysle, ¢i priemyselna revolucia. Je
tomu tak aj vd’aka informovanosti zo strany médii. Pojmy ako digitalizacia, priemyselna
revollcia, Priemysel 4.0, umela inteligencia sa stali mantrami marketingovych oddeleni.
Niektoré technoldgie, ktoré sa skryvaju pod tymito vyrazmi, s pouzivané uz pat’, desat’, ¢i aj
viac rokov: cloudové tloziska, vertikalna a horizontdlna integracia, simulacia atd’. Samozrejme
niektoré technoldgie st nové ako napriklad aditivna vyroba a rozsirena realita. Momentalny
rozmach tychto technologii je sposobeny najma ich dostupnost'ou, ktort prinieslo markantné

navysenie vypoctového vykonu a navySenie objemu a rychlosti prenesenych dat.

Cielom tohto textu je predstavenie pojmu komponent Priemyslu 4.0 ajeho digitalnej
reprezentacie. Text nadvazuje na text Sémanticka Interoperabilita v OPC UA v zmysle potreby
vytvorenia akéhosi univerzalneho digitdlneho modelu objektov, ktoré by vedeli vzajomne
komunikovat’ bez nutnosti d’alsej definicie vzjomnych vézieb (integrécie). Termin internet

veci vo vSeobecnosti zahfiia aj priemyselny internet veci.
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2. Komponent Priemyslu 4.0 (14.0)

VSeobecna popis komponentu Priemyslu 4.0 podla German VDI/VDE Society
Measurement and Automatic Control (GMA): Pojem ,,komponent* je vseobecny pojem.
Oznacuje objekt vo fyzickom alebo informacnom svete, ktory hra v jeho systémovom prostredi
osobitnu ulohu alebo je pre takuto vilohu urceny. Komponentom méze byt napriklad potrubie,
funkcny modul PLC, Ziarovka, ventil alebo inteligentna pohonna jednotka. Délezité je, Ze sa
povazuje za Celok a Ze ma vztah k role (funkcii), ktorii ma vykondvat alebo uz vykondva v
systeme. To, co nazyvame komponentom Industrie 4.0, je Specialny typ komponentu.
Komponenty Industrie 4.0 s rozpoznatelné tym, Ze spliajii urcité poziadavky tikajiice sa
klasifikacnych charakteristik Industrie 4.0. Aj v systéme Industrie 4.0 existuje vela
komponentov, ktoré nespliajii tieto poziadavky, a teda nie sii komponentmi Industrie 4.0 ( poz.

autora: spravidla sa jedna najma o zariadenia internetu veci).
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Komponent priemyslu 4.0 definovany v stratégii zavedenia Priemyslu 4.0 nemeckou

skupinou Industrie 4.0 Platform [24]:
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Obr. 1 — Urovne komponentu Priemyslu 4.0 [24]
Objekt/entita (Object/entity)

Triedy objektov su:
» Neznamy (Not known)
» Anonymny (Anonymously known)
» Individualne znamy (Individually known)

» Entita (Entity)
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Pretoze jedenym z ciel'ov komponentu Industrie 4.0 je poskytovat’ tidaje a funkcie v ramci
informa¢ného systému, individualne zname objekty definované GMA sa automaticky stavaju

entitou.
Poznémka: V dalsom texte budeme pouzivat termin objekt ¢i uz sa jedna o objekt alebo o entitu.

Typ/in§tancia (Type/Instance)

Objekty mozu mat’ formu typ (type) alebo instancie (instance). Objekt v faze planovania
vyroby je typ. Ak tento objekt je uz vo vyrobe, napriklad v stroji ktory ho vyraba, tento objekt

sa stava inStanciou.

Schopnost’ komunikacie (Communication ability)

Aby objekt vedel poskytnut’ svoje vlastnosti, musi byt schopny komunikacie asporfi
s jednym informaénym systémom. Tato komunikdcia moze byt pasivna (t.j. nemusi spinat’
poziadavky 14.0), ak objekt komunikuje s nadradenym informaénym systémom, ktory
sprostredkovava jeho vlastnosti cez kanal ktory spifa poziadavky 14.0. Alebo takyto objekt je

priamo schopny komunikacie vyhovujticej poziadavkam 14.0.

Virtualna reprezentacia (Virtual representation)

Virtualna reprezentacia obsahuje data objektu. Tieto data mozu byt ulozené priamo
v objekte komponentu 14.0, ak ich tento objekt poskytuje komunikéciou vyhovujucou
poziadavkam 14.0, alebo tieto data mozu byt uloZzené v nadradenom informa¢nom systéme,

ktory je schopny komunikacie 14.0.

Dolezitou sucast'ou virtualnej reprezentacie je tzv. manifest. Manifest si mozno predstavit’
ako adresér jednotlivych dat virtudlnej reprezentacie a preto obsahuje aj meta-data [odkaz na

studijny material ]. Z hl'adiska sémantickej interoperability hraju meta-data kI"icovu ulohu.

Technicka funkénost’ (Technical funcionality)

Okrem dat mo6ze komponent 14.0 poskytovat’ aj technicktl funkénost’ ako napriklad:
» Softvér projektoveho planovania, konfiguracie, servisnej udrzby, atd’.
» Pridana hodnota objektu.

» Obchodnu logiku (business logic).
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Technicka funk¢nost’ je umiestnena vo funkcnej vrstve referenéného modelu pre Priemysel 4.0

(RAMI 4.0).

Dokument stratégie zavedenia Priemyslu 4.0 tiez definuje tzv. administration shell

(administrativnu schranku), ktora meni objekt na komponent Priemyslu 4.0 [24].

Industrie 4.0-Component

Objects

Object
|
Object

Obr. 2 — Graficke znazornenie komponentu Priemyslu 4.0[24]

., Resource manager” poskytuje pripojenie pre administrativnu sprdvu prostriedkov

komponentu pomocou ktorej sa mbéze komponent zdostupnit’ externym pripojeniam.

3. Asset Administration Shell

Pomocou administration shell (administrativnej schranky) je mozné vytvorit’ komponent
Priemyslu 4.0. Tato kapitola vykresluje ako administrativna schranka v sebe mapuje
poziadavky Priemyslu 4.0 a jej digitalnu reprezentaciu. V tejto kapitole administration shell
zapuzdruje miesto objektu tzv. asset. Asset podla definicie IEC TS 62443-1-1:2009, 3.2.6 je
,,fyzicky alebo logicky objekt vo vlastnictve alebo v spréve organizacie, majuci vaimatelni
alebo priamu hodnotu pre organizaciu. V suvislosti s priemyselnou automatizaciou

a riadiacich systémov sa pod asset-om rozumie najma zariadenie “[17].
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Aby bolo mozné hovorit’ o komponente ako 0 komponente priemyslu 4.0, musi jeho opis

reflektovat’ architektdru referenéného modelu pre Priemysel 4.0 (RAMI 4.0).

Reference Architectural Model Industrie 4.0
(RAMI 4.0)

o7

Life oy Yl'eve:;
ST et

Source: Plattform Industrie 4.0

Obr. 3 — Reference Architectural Model Industrie 4.0 [4]

RAMI 4.0 model vo svojich 3 osiach zahrfia zivotny cyklus, hierarchické stupne a v osi layers

dekompoziciu stroja (machine). [4]
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Ked’ ¢itame obrazok nizsie, z prava do l'ava, tak popisuje kritéria, ktoré musia byt splnené
aby komponent mohol byt’ povazovany komponentom 14.0. Stredna Cast’ obrazku mapuje tieto
kritéria do osi layers, ¢ize v ktorej vrstve alebo vrstvach je dané kritérium implementované.
Vzt'ah medzi RAMI 4.0 a komponentom 14.0 je nasledovny: digitalny svet (Digital world) je
implementovany v  Administration Shell komponentu. Realny svet (Real world) je
implementovany v elemente redlneho sveta (Asset). Asset Administration Shell (AAS) je

realizciou komponentu 14.0 v digitdlnom svete [18].

14.0 components RAMI 4.0 Criteria for Industrie 4.0

14.0 communication Architecture layers Standard functions
T Basic functions that are the same

regardless of device

/ Industrie 4.0 semantics
A shared language

(vocabulary and syntax)

Virtual description

Functional

Digital world

BT Industrie 4.0 services & states

Industrie 4.0 communication
that can map the new services
Identification

Unique labelling of physical things
and data

™ Also refers to individual components such as sensors, actuators, controllers, software etc.

Obr. 4 Kritéria pre komponent 14.0 [18]

Pod asset-om je mozné si prestavit’ stroj, senzor, akény ¢len, PLC, alebo aj softvér.

Specifikacia Details of the Asset Administration Shell [17] opisuje AAS cez univerzalny
modelovaci jazyk (UML), ¢o dava mozZnost’ reprezentovat AAS pomocou jazykov XML,
JSON, AutomationML, alebo pomocou informa¢ného modelu OPC UA. Na zéklade tejto

Specifikacie vznikli aj vol'né otvorené nastroje na tvorbu AAS napriklad:

e aasx-package-explorer (NET Framework)

e Pyl40AAS (Python3)
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4. Prakticky priklad AAS

Pre lepsie porozumenie tvorby digitalnej reprezentacie AAS, teda vytvorenia komponentu
Priemyslu 4.0, si tento proces ukazeme na priklade. Proces tvorby AAS je popisany aj vo

videach Screencasts about Asset Administration Shell (AAS).

4.1. Popis komponentu pre Priemysel 4.0

Pre na$ priklad sme vybrali vyvojovd dosku STM32F7691-DISC1 s rozsirenim X-
NUCLEO-IKS01A3, ktoré obsahuje senzory okolia ako napriklad teplotu, atmosfericky tlak,
relativnu vlhkost. Na doske STM32F7691-DISC1 je implementovany OPC UA server.
Komponent sme nazvali Ecl4.0 (Embedded component for Industry 4.0). askladd sa
z nasledujucich asset-ov (fyzickych zariadeni):

Obr. 5 Ecl4.0 Assets

,,EmbeddedComponentI40* je v podstate zariadenie, ktoré vzniklo spojenim STM32F7691-
DISC1 a X-NUCLEO-IKS01A3 pomocou konektora Arduino UNO R3.

Obr. 6 EmbeddedComponentl40 (fyzické zariadenie)
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4.2. Navrh komponentu pre Priemysel 4.0 v AASX Package
Explorer

Z hladiska vnutornej Struktiry na§ AAS vyzera nasledovne (AAS je Administration Asset
Shell, SM je submodel, SMC je submodel collection):

b @'Heﬂﬁﬁcﬂﬁnn' [IRI, https://www.phi-ware.com/ids/sm/9523_3152_1102_3708]

@'Ta:lnkdlhla' [IRI, https://www. phi-ware.com/ids/sm/T444_3152_1102_0476]

b @'ﬂpﬂmﬁnnﬂ%‘ [IRI, phi-ware.c /2544 3152_1102_3163]

@'Dﬂ- jon" [IRI, https://www.phi-ware.com/ids/sm/5544_3152_1102_5308]

P @ *STM32F7691-DISC1" V. [IRI, https://www.phi-ware.com/ids/sm/6305_9062_1102_2323]

4 m "Identification” (4 elements)
m "Manufacturer” = STMicroelectronics

[22F) "ProductDesignation” = Development Kit

(I "SerialNumber” = 218150379
(2T "Revision" = Rev B. MB1225
¢ EIY "TechnicalData™ (5 elements)
4 (1[4 "OperationalData" (2 el ts)

EET) "0S" = FreeRTOS

(22 "OPCUA™ = open62541 server

b m "Documentation” (1 elements)

P @-x-nuu_m-msmu' V. [IRI. https://www.phi-ware.com/ids/sm/9473_0162_1102_0461]

3 m"ldemiﬁmtion' (4 elements)

4 [T "TechnicalData” (6 elements)
[Z5) "accelerometer” = LSM6GDSO
[Z5T) "magnetometer” = LIS2MDL
(5 "accelerometer” = LIS2DW12
m "pressureSensor” = LP522HH
[ZFT) "temperatureSensor” = STTS751
[Z2 "humiditySensor” = HTS221

4 [T "operationalData” (1 el <)

[Z2T) "OperatingRange” = 3.3 V. 250 mA

I m "Documentation” (1 elements)

Obr. 7 Vnutorna Struktura AAS

Vsetky pod-modely (SM), asset-y aaj AAS samotny sU jednoznacne identifikované
identifikatormi  (napr. IRl https://www.phi-ware.com/ids/sm/9473_0162_1102_0461 je
identifikator pod-modelu X-NUCLEO-IKS01A3).
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Obrazok nizsie ukazuje konfiguraciu asset-u X-NUCLEO-IKS01A3. Tato konfiguracia zahfna aj referenciu na pod-model SubmodelRef, ktora
ukazuje na submodel X-NUCLEO-IKS01A3. Touto referenciou je zadefinovany vzt'ah medzi asset-om (fyzickym zariadenim) a jeho virtualnou
reprezentaciou v ramci AAS.

4 |[ET] "sTM32F7691-DISC1" V. [IRI, https://www.phi-ware.com/ids/sm/6305_9062_1102_2323]

4 [5"[e "Identification” (4 elements) idShort shall only feature letters, digits, underscore ['_7; starting mandatory with a letter..
(27 "Manufacturer™ = STMicroelectronics idShart X-NUCLEQ-IKS01A3
"ProductDesi: ion" = Develop t Kit The use of category is unusual here.
[T "SerialNumber” = 218150379 categany:
m "Revision” = Rev B. MB1225 The use of an description is recommended to allow the consumer of an Referable to understand the nature of it
b m "TechnicalData" (5 elements) description:
4 “OperationalData” (2 el HasDataSpecification (Reference):
m "05" = FreeRTOS Specifications: | Add Reference H Delete last reference |
[T "OPCUA™ = open62341 server P
3 "Documentation” (1 elements) idType:
a @ "X-NUCLEO-IKS01A2" V. [IRI, https://www.phi-ware.com/ids/sm/9473_0162_1102_0461] idk |https://vww.phi-ware.com/ids/asset/8510_0062_1102_8443 | [Generate | [Input] [ Rename |
. [ETTE "Identification” (4 elements) N Check if providing admistrative information on version/ revision would be useful. This allows for better version management.
4 m "TechnicalData" (6 elements) adnimistration:
m "accelerometer” = LSMG6DS0 Kind:
[ "magnetometer” = LIS2MDL kind:
[Z77) "accelerometer” = LIS2DW12 T e
(277 "pressureSensor” = LPS22HH ificati del - Reference to describing Submodel:
m "temperatureSensor” - STTS751 assetldentificationMadel: [ Add existing | [ Add blank | [ Clipboard |

SubmodelRef > | W]local IRDI ~ | [ttps:/fwww.phi-ware.com/ids/sm/3473_0162_1102_0461
2 "humiditySensor” = HTS221

No billOfMaterial. Please consider adding a reference to an adequate Submodel.
4 [TT6 "OperationalData™ (1 el

billOfMaterial: Create data element!

[ZX7) "OperatingRange” = 3.3 V. 250 mA

b m "Documentation” (1 elements)

Obr. 8 Konfiguracia asset-u X-NUCLEO-1KS01A3
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V zmysle sémantickej interoperability AAS pontika moznost’ definovania ,,znamej referencie®,
ktora by mala byt znama naprie¢ réznorodym svetom vyrobcov a zariadeni. Inymi slovami,
pomocou tejto referencie by malo byt mozné priamo adresovat’ konkrétnu hodnotu v AAS bez

akejkol'vek znalosti jej Struktary.

Domains:

Interoperable Relations (experimental)

Plugin ImageMap
Module Type Package (MTP)
AASX Package Explorer
Manufacturer Documentation (VDI2770) v1.0
Manufacturer Documentation (VDI2770) v1.1
ZVEI Digital Nameplate v1.0
Identification v1.0
ZVEI TechnicalData v1.0
Generic Frame for Technical Data for Industrial Equipment (ZVEI) v1.1

Mame Identification

Identification [IRI] www.company.com/ids/sm,/6563_5072_7091_4267
ManufacturerName [IRDI] 01 73-1#02-AAOGT7#002

GLNOfManufacturer [IRDI] 01731 AAYE12#001

SupplierOfTheldentifier [IRDI] 0173-1#02-AAPTI6#004

MAN_PROD_NUM [IRDI] 0173-1#02-AA0676#003
ManufacturerProductDesignation [IRDI] 01 73-1#02-AAW338#001

ManufacturerProductDescription
NameOfSupplier
GLNOfSupplier
SupplierldProvider
SUP_PROD_NUM
SupplierProductDesignation
SupplierProductDescription
ManufacturerProductFamily
ClassificationSystem
SecondaryKeyTyp
TypThumbnail

Assetld

SerialNumber
BatchMumber
SecondaryKeylnstance
DateOfManufacture
DeviceRevision
SoftwareRevision
HardwareRevision

QrCode
OrganisationContactinfo
Contactlnfo_Role
PhvsicalAddress

[IRDI] 0173-1#02-AAUT34#001

[IRDI] 0173-1#02-AAQT735#003

[IRDI] 0173-1#02-AAY813#001

[IRI] https://www.hsu-hh.de/aut/aas/supplieridprovider
[IRDI] 0173-1#02-AA0T736#004

[IRDI] 0173-1#02-AAM551#002

[IRDI] 0173-1#02-AAUT730#001

[IRDI] 0173-1#02-AAUT31#001

[IRDI] 0173-1#02-AA0T15#002

[IRI] https://www.hsu-hh.de/aut/aas/secondarykeytyp
[IRI] https://www.hsu-hh.de/aut/aas/thumbnail

[IRI] https://www.hsu-hh.de/aut/aas/assetid

[IRDI] 0173-1#02-AAM556#002

[IRDI] 0173-1#02-AAQ196#001

[IRI] https://www.hsu-hh.de/aut/aas/secondarykeyinstance
[IRDI] 0173-1#02-AAR972#002

[IRI] https://www.hsu-hh.de/aut/aas/devicerevision
[IRI] https://www.hsu-hh.defaut/aas/softwarerevision
[IRI] https://www.hsu-hh.de/aut/aas/hardwarerevision
[IRI] https://www.hsu-hh.de/aut/aas/qrcode

[IRI] https://www.hsu-hh.de/aut/aas/contactinfo

[IRI] https://www.hsu-hh.de/aut/aas/role

RN httos./www.hsu-hh.de/aut/aas/phvsicaladdress

Obr. 9 Priklad znamych identifikatorov

Avsak zjednotenie tychto identifikdtorov ma zrejme stale nejaki ti cestu este pred sebou.
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Co vsak AAS ponuka uz teraz, je integracia eCl@ss pre vlastnosti (properties) pod-modelov. eCI@ss obsahuje standardizované identifikatory pre

zariadenia. Nakol’ko databaza tychto identifikatorov je platena, pre lepSiu predstavu obrazok nizsie ukazuje ako takato databaza identifikatorov

vyzera:

— CLASS

ersion: o E I

e Do you have questions?

“ol il 5 classification for. Search for ...

= ECLASS Version 11.1 (en)
- £2 LONSTTUCTIOn TeCnnoiogy

i~-# 23 Machine element, fixing, mounting €

-l 24 Office product, facility and technic, papeterie

- 25 General service

-{M 26 Energy, extraction product, secondary raw material and residue
&= 27 Electric engineering, automation, process control engineering €
18 27-01 Generator

- = 77-02 Electrical drive

-l 27-02-21 Low-voltage three-phase current asynchronous motor
-l 27-02-22 High voltage three-phase current asynchronous motor
8 27-02-23 Single-phase alternating current motor

8 27-02-24 Synchronous motor

- 27-02-25 DC engine

- 77-02-26 Servo motor

27-02-26-D1 Servo asynchronous motor &

-27-02-26-02 Servo synchronous motor €

27-02-26-03 Servo DC mator €@

27-02-26-04 Servo-Stepper motor @

27-02-26-90 Servo motor (unspecified)

-27-02-26-91 Servomotor {parts)

i27-02-26-82 Servo motor (accessories)

-l 27-02-27 Application specific motor

- 27-02-28 Linear drive

- 27-02-29 Three-phase current commutator machine @

- 27-02-30 Gear motor

. 27-02-31 Static frequency converter

Keywords: Servo Servo motor

0173-1#02-AAU731#001 - Manufacturer product famiby
0173-1#02-AAW3358#001 - Manufacturer product designation
0173-1¥02-AA0G632003 - GTIM

0173-1#02-AA06T6#003 - product article number of manufacturer
0173-1#02-AA0GTT#002 - Manufacturer name
0173-1#02-AAU734#001 - Manufacturer product description
0173-1#02-AAY811#001 - URI of the product

0173-1#02-AAW336#001 - Supplier product type
0173-1#02-AA0735#003 - name of supplier

0173-1#02-AAW33T#001 - Supplier product order suffix
0173-1#02-AAYB12#001 - GLN of manufacturer
0173-1#02-AAUT33#001 - Manufacturer product order suffic
0173-1£02-AA0057#002 - Product type

0173-1#02-AA0742#002 - Brand

0173-1#02-AAU732#001 - Manufacturer product root
0173-1§02-AAYI2TH001 - Diameter [ acc, to |EC 60072-1: Dimension K
0173-1£02-AAY9428001 - Hole circle diameter / ace. to IEC 60072-1: Dimension M
0173-1#02-AAY340#001 - Length / acc. to IEC 60072-1: Dimension EC

Obr. 10 Priklad standardizovanych identifikatorov eCl@ss
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4.3. Komponent pre Priemysel 4.0 ako server

Pomocou AASX Package Explorer je mozné navrhnat’ Struktiru komponentu 14.0. Tuato
Strukturu je mozné ulozit' do stboru .aasx. Subor .aasx je Vv podstate .zip subor podla
medzinarodného Standardu ISO/IEC 29500-2:2012 a ECMA-376.

Ulozisko admin-shell-io / aasx-server obsahuje server, pomocou ktorého je mozné ,,0Zivit*

vytvoreny komponent. AASX server ponika moznost’ komunikacie cez REST, OPC UA alebo
MQTT. Z hladiska interoperability pre Priemysel 4.0 nds zaujima hlavne moznost
komunikacie cez OPC UA. Zial momentalne AASX server kvoli chybam vo vyvoji nedokaze
komunikovat’ cez OPC UA, ale AASX Package Explorer ponuka moznost' exportovat
komponent ako informaé¢ny model OPC UA nodeset2.xml [odkaz na text]. Avsak ani tento
informaény model sa neda pouzit’ v ,,surovej“ podobe so Standardnym OPC UA serverom, kvoli
chybam vo formaéte a Strukture. Kazdopadne, po Uprave nodeset2.xml je mozné tento

informa¢ny model nahrat’ do OPC UA serveru a vytvorit komponent Priemyslu 4.0.

Project 8 X
~ [3 Project
v [ Servers
2y opctep:/fvm-win'6-fei:62546/Quickstarts/EmptyServer
~ [ Documents
1 Data Access View

Address Space 5 X
4 | Mo Highlight
I Root ~
~ |3 Objects

v ) AASROOT

v @ AssetAdministrationShell:Ecl4.0
% Administration
% Asset
¥ Category
@ DerivedFrom
e ldentification
@& Submodel:Documentation
% Submodel:ldentification
“ % Submodel:OperationalData
« Category
&% Identification
@ Kind
&% Semanticld
@& endPointURL
¥ g humidity
@ AllowDuplicates
¥ Category
@ Kind
& Semanticld
v g value
w Category
@ Kind
e Semanticld
¥ Value
# ValueType
& pressure
wu temperature
¥ % Submodel:STM32F7691-DISCT
&% Administration
« Category
% Documentation
e |dentification v

Obr. 11 OPC UA server s informacnym modelom AAS
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Tento priklad opisuje komponent 14.0 kde asset (vyvojova doska s rozsirenim 0 modul so
senzormi) aadministrative shell nie si na jednom zariadeni. Administrative shell je
implementovany na virtualnom servery Windows Server 2016 ako OPC UA server. S asset-om
moze komunikovat’ napriklad cez RS232 protokol a tak sprostredkovavat hodnoty zo snimacov

cez komunikaciu vyhovujiacu poziadavkam Priemyslu 4.0.
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5. Mozné rozSirenie rieSenia

Aktualne AASX Package Explorer ponuka moznost’ modelovania procesnych veli¢in podla standardu IEC 61360:

v ([EX] "\dentification™ [IRI. hitps://www.phi-ware.com/ids/sm/9523_3152_1102_3708]

[EX) “TechnicalData™ [IR, https://www.phi-ware.com/ids/sm/T444_3152_1102_0476]

4 |[BY] "OperationalData™ [IRI. https://www.phi-ware.com/ids/sm/2544_3152_1102_3163]

m "endPointURL" = opc.tcp://192.168.0.201:9696
4 m “temperature” (2 elements)
{23 "value® [degC)
@ “range” = -40.. 125
b m "pressure” (2 elements)
3 m "humidity” (2 elements)
@ “Documentation” [IRI, https://www.phi-ware.com/ids/sm/5544_3152_1102_5308]
b @ *STM32F7691-DISC1" V. [IRI, https://www.phi-ware.com/ids/sm/6305_9062_1102_2323]
3 @ “X-NUCLEQ-IKS01A3" V. [IRI, https://www.phi-ware.com/ids/sm/9473_0162_1102_0461]

Element | Content |

Create data element!

administration:

isCaseOf:
isCaseOf:

| Add Reference | | Delete last reference

HasDataSpecification:
HasDataSpecification (Reference):
| Add Reference || Delete last reference |

Specifications:

reference[0]:

[[Add blank | [ Clipboard | [ IEC61360 |
v | |ht'tp:u".-"admin—shell.iufDataSpeciﬁcationTempIahes!DalaSpeciﬁcd E

GlobalReference ¥ | [iacal IRI

Data Specification Content IEC61360:

Please add a preferred name, which could be used on user interfaces to identify the concept to a human person.

preferredMame:

Please add multiple languanges.

shortName:
[Enz ~ [ [value =]

E=s |

uniti:

T - T

Obr. 12 Procesnd velicina definovana podla IEC61360
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Avsak informa¢ny model OPC UA v sebe neodraza nami vymedzend definiciu, dokonca neobsahuje ani vlastnost’ rozsah (range):

Project g X Data Access View
v [ Project # Server Mode Id Display Name Value Datatype wource Timestamyp Server Timestamp Stat
v [3 Servers tepe//vm-win16-fei:62546/Quickstarts/EmptyServer NS4|Numeric|212 Value : 2:54:20.553 PM__ 2:534:29.557 PM__ Good
Q} opc.teps/fvm-win16-fei:62546/Quickstarts/EmptySer | 2 opc.tep://vm-win16-fei:62546/Quickstarts/EmptyServer N54|Numeric|211 ValueType String 2:53:51.461 PM  2:33:52.262PM  Good
~ [1 Documents
[0 Data Access View
£ >
Address Space g X
# | Mo Highlight -
¥ u temperature -
¥ AllowDuplicates
¥ Category
@ Kind
o Semanticld
v g value
¥ Category
¥ Kind
e Semanticld
¥ Value
¢ ValueType

Obr. 13 Procesna velicina v informacnom modely OPC UA
Do budtcna bude treba zistit' ako zarugit' vygenerovanie OPC UA informaéného modelu, ktory by bol ekvivalentom modelu AASX. Dalsou vyzvou
je vlozenie OPC UA servera do vyvojovej dosky STM32F7691-DISC1. Tym by bolo dosiahnuté to, Ze administrativna schranka by

implementovana priamo v zariadeni a to by mohlo vystupovat’ samostatne ako komponent Priemyslu 4.0.
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6. Zaver

Tento text Citatel'a oboznamuje s definiciou komponentu Priemyslu 4.0 a jeho mapovanim
do referenéného modelu architektdry Priemyslu 4.0 (RAMI4.0). Na praktickom priklade
ukazuje ako je mozné vytvorit' digitdlnu reprezentaciu komponentu 14.0 aaj komponent
samotny v podobe servera komunikujuceho cez OPC UA. Text taktieZ poukazuje na nedostatky
aktualnych voInych otvorenych softvérovych nastrojov na tvorbu modelov administrativnych

schranok a déva viziu vlozeného komponentu Priemyslu 4.0 priamo v zariadeni.
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