ISO 13584-32:2010-12 (E)

Industrial automation systems and integration - Parts library - Part 32:
Implementation resources: OntoML: Product ontology markup language

Contents Page
[0 =3 T o o vii
L) 0T LU o3 T ix
1 £ o - PSS 1
2 Normative refer@nCes ... —————— 2
3 Terms and definitions ..o ———————— 2
4 Abbreviated terms ..o ———————————— 7
5 OntoML implementation I@VEIS .........coccccemiiiiiiiicccccecrrrr s e s s s ssmme e e e e s snnnnnnns 7
6 Overview of OntoML ontology representation .........cccccccveccceiicemrenininscscssssere s sssse e eeesseenns 8
7 Overview of OntoML libraries representation ..........cccccciviicccccriire s 57
8 Other structured information elements ... —— 66
9 OntoML exchange StruCtUre ... 135
10 Dictionary Change Management RUIES ........c.cccccmriniimininimsss s 152
Annex A (normative) Information object registration ............cccoomiiiiicccc e —— 163
Annex B (normative) Computer interpretable listings ........cccccccmiiiiiicccccin e 164
Annex C (normative) Standard data requirements for OntoML ..............cccccmmmiirrcccccecrn e 166
on ISO/TS 29002-10 shared XML SChemMas ........ccccviiiimmriniimmnirs s s s snne s 167
Annex E (normative) Ontology specification of extended values used in OntoML ............ccccvvcirinnns 192

Annex F (normative) Structural transformation of the ClIIM model from OntoML XML Schema to

o S 199
Annex G (normative) OntoML exchange leVels ..........cciiiiiiiiccisemriee s csssse e sssse e s s nnme e e e nenen 233
Annex H (normative) Value format specification ........cccccceviiciiiiiinsccccecrre e 235
Annex | (informative) XML file eXxample ... 249
Annex J (informative) Information to support implementations ..o, 256
Figures Figure 1 -- ClIM ontology concepts description ..........ccccccviniimminnmne e 9
Figure 2 -- UML-like representation of an XML cOMPIEX tYyPe .....cccccvviicccrimmmrrmmnrisssssssssseesesssssssssssssssssssens 10
Figure 3 -- UML-like representation of a reference to an XML complex type .......cccccccrrrrrrricccssnncerenennnns 10



Figure 4 -- UML-like representation of an external reference to an XML complex type ........ccccecererrnnn. 10

Figure 5 -- UML-like representation of XML attributes and simple type XML elements ............ccc........ 1
Figure 6 -- XML representation of XML attributes and simple type XML elements ...........ccocccciimnnnnnnn. 1
Figure 7 -- UML-like representation of an XML complex type XML element ..........ccccccmmrerriricccssnnerenennnns 1
Figure 8 -- XML representation of an XML complex type element .........c.ccccovirmmiiiiiccccsnceernesnsssssmseeeeneens 12
Figure 9 -- UML-like representation of XML elements cardinality ..........cccccccmmriiiicccismmmnnnnn s cccsmseeeeeeen 12
Figure 10 -- XML representation of XML elements cardinality ..........ccccccciniimmmnniiinnsn e, 12
Figure 11 -- UML-like representation of XML complex type extensions .........ccccciiiicinicimniinniccccncennnnens 13
Figure 12 -- XML representation of XML complex type eXtensions ..........cccccriiiiiiccisnmmmnns s nsscccssmenee e 13
Figure 13 -- Identification of a CIIM ontology CONCEPL ........cccccimmriiriiiiicccrerrrr s 14
Figure 14 -- CIIM ontology concept referencCe .........ccccccceeiiiiicccsssmemrrennisssssssssresss s ss s s sssssssssssssssssssnessessas 14
Figure 15 -- Reference between CIIM ontology CONCEPLS ......cccccmrrrririiisccssmmrrresissss s ssssmsere s e s e s s sssneneeees 15
Figure 16 -- UML-like representation of a simple reference between CIIM ontology concepts ............ 16
Figure 17 -- XML representation of a simple reference between CIIM ontology concepts ...........c.c..... 16

Figure 18 -- UML-like representation of a multi-valued reference between CIIM ontology concepts .. 17

Figure 19 -- XML representation of a multi-valued reference between CIIM ontology concepts ......... 17
Figure 20 -- Ontology structure UML diagram .........ccccccccmmmiiiiiiicsssmrrensssssssssssssesessssssssssssssssnssssssssssssssssssas 19
Figure 21 -- Ontology header StrUCUre .........ccccciiiiiicccisecrri e sssn e mnn e e e e s mmnn e e e e eas 20
Figure 22 -- Root element of an oNtology ... 22
Figure 23 -- Supplier ontology concept UML diagram ..........cccconvimmmmnnismsmnnsssssss s s ssssssenes 25
Figure 24 -- Simple class ontology concept UML diagram ..........ccccccmmniimmmmnnimmsssmsss s 27
Figure 25 -- Example of a supplier ontology using categorization classes .........ccccccccrmrrriiicccismeereenenn, 32
Figure 26 -- Categorization Class ......cccccociicciismiiriiiiss e s s s s smnr e e e s s s amn e e e e s s smmnnn e e e e nan 33
Figure 27 -- ltem class case-of UML diagram ...........cccccviiiniiimnnnims s ssss s s 34
Figure 28 -- Class value assignment StruCtUre ..........ccccccimiiiiiinini s 37
Figure 29 -- Advanced-level ontology class concept UML diagram: functional view class ................. 40
Figure 30 -- Advanced class ontology concept UML diagram: functional model class ...........ccccceeu... 41
Figure 31 -- Advanced class ontology concept UML diagram: functional model class view-of .......... 44
Figure 32 -- View control variable structure .............. s s mmmmnnnnas 46
Figure 33 -- Simple property ontology concept UML diagram ..........ccccoccmiiniimmminnimnssssss s 48
Figure 34 -- Advanced property ontology concept UML diagram ..........ccccciiimminiiiininnisnennsns e, 51



Figure 35 -- Data type UML diagram .........cccocciimiinimmiiss s sssss s s s ss s ssssss s s sssnns 52

Figure 36 -- Simple-level document UML diagram .........ccccociimiiniimnnnismnsss s ssssssnans 54
Figure 37 -- Root element of library ... ——— 57
Figure 38 -- General class extension StrucCture ...........ccccciiiiccciemeiii e e e e s 58
Figure 39 -- Properties classifiCcation ...........ccccccciiiiiiiccciscir e e s snmn e amn e e e e e sn s 60
Figure 40 -- Properties presentation ... sssssssssssssssssssssssssssssssssssssssss 61
Figure 41 -- Products representation Structure ...........ccccciciiimiinnins 62
Figure 42 -- Functional models structure UML diagram ..........cccccvvmmiinismnnsnnsss s ssssssssnnns 64
Figure 43 -- Language specification ..........cccociimiiiiimniiinr 66
Figure 44 --Translation reSOUICES ........cueememememmmmennennnnnnnnnnnnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnss 67
Figure 45 -- Translation data StrucCture ............. s s 69
Figure 46 -- Simple-level ontology external reSOUICES .........ccccccerririiiiiissssmerere e s sssssssssene e e e s s s s sssssmnessesssnsns 70
Figure 47 -- Simple-level ontology external resources: HTTP file structure ........ccccocvviiiiiiniiniicnninines 4l
Figure 48 -- Simple-level ontology external resources: illustration .........c.cccccciiviiiinnisn, 72
Figure 49 -- Simple-level ontology external resources: MessSage .........cccourvmrrrinsserrminssee s ———————— 73
Figure 50 -- Simple-level ontology external resources: external files .......ccccccoeecceiieriern e, 73
Figure 51 -- External resources: source doCUMENt ..........ccccciiririnirisssssssssssssssssssssssssssssssssssssssssssssssssssssssnsn 74
Figure 52 -- External resources: identified document ...........cccocciiiii e 74
Figure 53 -- External resources: referenced document ..........cccciiiiiiiiniin 75
Figure 54 -- External resources: graphicCs .........cccoiiimiiiniini s 76
Figure 55 -- External resources: external graphics .........cccoiiiiinin 76
Figure 56 -- External resources: referenced graphicCs .......ccccccvicccercmiiniiincccssssesre s sssse e sssee e e snens 77
Figure 57 -- OntoML datatype SYStem ..........eciiiiiiiiiiccccirir s csecr e sss e e s s snme e e s e e s s mnn e e e e e snnnnn 78
Figure 58 -- Boolean type StruCture ... 80
Figure 59 -- String types StruCture ... ————— 81
Figure 60 -- Date and time types Structure ... ——— 82
Figure 61 -- Enumeration of string codes type Structure ..........ccccccomiiiiicccscriinn s 84
Figure 62 -- NUMEriC types StrUCLUIE ... s ssssssssssssnsssnsnsnsnnnnn 86
Figure 63 -- Numeric currency types StruCtUre ...........ooooemememememememeeeennnnnnnnnnsnsnsnsnnnsnsnsnsssssssssssssssssssssnns 88
Figure 64 -- Numeric measure types StruCture ..o 90
Figure 65 -- Enumeration of integer codes type structure ..........cccooiiiiiiiniinn 92



Figure 66 -- Bag type StrUCLUIe ........cccceiiiiiiiiiiir it 94

Figure 67 -- Set type StrUCtUIe ... 95
Figure 68 -- List type StrUCLUIe ........ccccoiiiiiiiiiii s s 96
Figure 69 -- Array type StrUCLUIE ... sssssa s s s ssssssssssssssssssssssnnnnnnnnnnnnnnnnnnnn 97
Figure 70 -- Set with a subset constraint type structure ... 98
Figure 71 -- Instance value domain StrUCIUIe ... s mmmmnmnnes 929
Figure 72 -- Levels value domain StruCture ..........ccccoiimmminmmmsi s 100
Figure 73 -- Named type StruCture ... 101
Figure 74 -- Advanced-level data types Structure ............cccoiimmminnim 102
Figure 75 -- General measure property unit StrUCtUre ...........cccccciiriiiiccccicemrr s e 105
Figure 76 -- Basic UNit StrUCLUres ... s s s s s sn s snnnnnnnnnnnnnnnnnas 105
Figure 77 -- Named unit general StruCtUre ... nesenn e nnnnnsnnnnnsnnnnnnnsnsnsnnnnnnnnnes 106
Figure 78 -- Dimensional exponent StruCture ...........cccccviminrin - 107
Figure 79 -- International standardized unit structure ...........cccccovriiiinnni e ———— 107
Figure 80 -- Non international standardized unit structure ..........ccccooriiiiinni 108
Figure 81 -- Conversion based unit Structure .............cccoiiiiiiccccccerrr e e e 109
Figure 82 -- Context dependent unit SIrUCIUre .........cccciiiiiiiccccicr e e 110
Figure 83 -- Derived unit StrUCLUIe ........oooememimmiieeceieececemeeemee s sn s s s sn s sssnnnnnnnnnnnnnnnns 110
Figure 84 -- General constraints Structure ..o ——————— 111
Figure 85 -- Constraint reference Structure ... ———— 112
Figure 86 -- Class constraint Structure ..........cccccirimiinini 113
Figure 87 -- Configuration control constraint structure ..o 113
Figure 88 -- Property constraint Structure ....... ... mmnmnmnnnnas 115
Figure 89 -- Context restriction constraint structure ...........ccccoiri s —— 115
Figure 90 -- Integrity constraint structure ..o ———— 116
Figure 91 -- Domain CoNStraints .........cccuciiiminimmm s 117
Figure 92 -- Subclass constraint representation ..........ccccccooiiiiiccciir s ——————— 118
Figure 93 -- String pattern constraint representation ..........cccccccciciir e ————— 119
Figure 94 -- Cardinality constraint representation ..........ccccceccciiiiiii s 120
Figure 95 -- String size constraint representation ............ccccciiiinri i ———— 121
Figure 96 -- Range constraint representation .............cccocimminni e ————— 122



Figure 97 -- Enumeration constraint representation ..........cccccciivinni e ———— 123

Figure 98 -- A posteriori relationship general structure representation ..........ccccooiiiiiiiccniiccccieene, 126
Figure 99 -- A posteriori case-of relationship representation ..., 128
Figure 100 -- A posteriori semantic relationships structure ... s 130
Figure 101 -- Library integrated information model identification structure ..........ccccovcrmririiicciiecnnnnn. 131
Figure 102 -- View exchange protocol identification structure .........cccccorecccimiiin s, 132
Figure 103 -- Organization StruCture ... 133
Figure 104 -- Mathematical string Structure ..........cccciiiiiinni s ————— 133
Figure 105 -- Geometric context Structure ..o ——— 134
Figure 106 -- Geometric unit context Structure ...........cccccmmi e e 134
Figure 107 -- Classifying a dictionary change ..........cccociiiiiiiicccieemrini e s e mnn e 158
Figure E.1 -- Planning model of the ontology of extended values ............ccccoemmrriiiiccccrcerre e 193
Figure F.1 -- A UML information model example .........ccccciniiiiiinniini e, 200
Figure F.2 -- An UML-like representation of the information model ..., 201
Figure F.3 -- An XML Schema eXample .......cccccciiiiiiiimisissss s s s s ssssss s 201
Figure F.4 -- Mapping representation in OntoML ... s mmne s 203
Figure F.5 -- XML source Path ...........ssssssssssssssssss s ssssssssssssssssnsnsssnsnnnns 203
Figure F.6 -- Global Vs local XML €lemMeNnts .........ccciicccicccemmmiiiissscssesersesssssssssssssssssssssssssssssssssessnssssnsssssees 204
Figure F.7 -- Local EXPRESS target path structure ..o, 207
Figure F.8 -- Complete EXPRESS target path structure ..........cccceviiniiinci . 209
Figure I.1 -- General model example: ontology definition ........c.ccccciniiiiinnni 249
Figure 1.2 -- General model example: product specification .........cccccceeecccimiiii e e 250
Tables Table 1 -- OntoML modules Cross-references ..........cccvcmmrriniininrmnes . 143
Table 2 -- Conformance options of ONtOML ... s 144
Table 3 -- ReVISion and VEIrSiON ... s s s sas s s sssns s s s sans s s sssnns 155
Table E.1 -- OntoML extendedvalues: class identifiers .........cccocvvciiiiicni 198
Table E.2 -- OntoML extendedvalues: property identifiers ........cccccoiiicciisiimincccccecrre e 198
Table F.1 -- XML and corresponding ISO 10303-21 iNStanCes ..........cccccccrrrrrriirsssssssmsmesensssssssssssssssssssesns 202
Table F.2 -- SELF meaning in its use CoONtext .........cccccciiiiiiicccsecirir i sssrr s s ssen e s smnme e e snnan 205
Table F.3 -- OntoML identifiers Mapping ......cccoooiiii e e 213
Table F.4 -- OntoML list of class identifiers mapping ........ccccoooiiii i 215



Table F.5 -- OntoML ontology identifier mapping .........cccconiiimminnii s, 216

Table F.6 -- OntoML label and translated label Mapping ..o 216
Table F.7 -- OntoML text and translated text Mapping ... 218
Table F.8 -- OntoML synonymous and translated synonymous mapping ........ccccccccerrrrrrssssssssssereeseens 219
Table F.9 -- OntoML keywords and translated keywords mapping ........ccccccccemmrrisiccssseesesesssssssssessssennas 220
Table F.10 -- OntoML HTTP protocol Mapping .......ccccccceriiiicccssemereesinisssssssssssssssssssssssssssssssssssssssssssssssssas 222
Table F.11 -- OntoML translated and not translated files mapping ........ccoooooiiiiiciiiccrcceeeeee 222
Table F.12 -- OntoML external reSource Mapping .......ccccceiiicccesmmmmrrreincssse s ssssss e ss s ssmmssessas 223
Table F.13 -- OntoML a posteriori case-of relationship mapping ... 226
Table F.14 -- OntoML a posteriori view-of relationship mapping .......cccccccvvmmmriiisccccscerene e 226
Table F.15 -- OntoML global language mapping .......ccccccceriiiccissmmrneerrnssssssssssssesssssssssssssssssssssssssssssssssssas 228
Table F.16 -- OntoML complex types / ClIM entity datatypes correspondence .........ccccoeecccvinecernnnnnnnn. 228
Table H.1 -- ISO/IEC 14977 EBNF syntactic metalanguage ............cccovvmimmnnnnmsnnsis s, 236
Table H.2 -- Transposing European style digits into Arabic digits .........ccccevcmminiiiiinniie, 243
Table H.3 -- Number value eXamples ... s s e mmn e s 244
Table H.4 -- Characters from other rows of the Basic Multilingual Plane of ISO/IEC 10646-1 ............ 245



		2026-04-17T19:56:12+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




