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Annotation of recorded measurement and process data for the production of plastic
packaging with recycled content; Text in English

Contents p

age
0D 1) o . 10
0500 0L ot ) 12
1 Y 0 14
2 JAYEOD 0 40 T U ] ) Q) 1 Lo 14
3 Terms and defiNItioNS. ... ——————————————————— 14
4 Description of the ONtologY ..o ——————————————————————— 15
4.1 ) 1 =3 1 15
4.2 LT 000 ] X () 16
4.3 Description of an investigation and its reSults ... ——————————— 16
4.4 Description of production and measuring processes and their sequence ..........cuunnsesnsesssesnns 19
4.5 Description of machines, measuring devices, SENsSOrs as SyStems ... 23
4.6 Description of materials and ProduUCES.......cuimmmmm s ——————————————————_ 23
4.7 Consideration of recyclate characteristiCs.......mm—————————— 24
4.8 Assignment to specific data in a data SPACE ... —————————— 26
5 Alignment with existing standards and ontologies........cummmmm——————————— 27
5.1 L 4 =) - |, 27
5.2 Alignment with the Basic Formal Ontology and PROV-Ontology ... 27
5.3 Alignment with OPC UA Specifications ... 27
5.4 Alignment with the data model of the R-Cycle digital product pass ... 29
6 00 EE TR LTl iz U () 1, 29
7 Object property declarations ... —————————————————— 47
8 Datatype property declarations ... ————" 69
L33 10] 07 ] 12, 71
Figures

Figure 1 — Example of the possible application of the defined ontology for the holistic
annotation of data in a data SPACE......ccimmsr s ———————_—_—_———_———_——_———_ 12

Figure 2 — Notation for explaining the ontology ... ——————— 16

Figure 3 — Overview of classes and properties for the description of an Investigation and its
Q1 | L 17

Figure 4 — Overview of classes and properties for the division of Investigation into the

Measurement and ANalysSiS ClaASSES ... 17
Figure 5 — Overview of classes and properties for the division of Features of interest .........c.cecscssssssesass 18
Figure 6 — Example of the ontology-based description of a Measurement ... 18



Figure 7 — Example of the ontology-based description of an Analysis ......c.us——— 19
Figure 8 — Overview of classes and properties for the assignment of a Product data sheet .................. 19
Figure 9 — Example of the ontology-based description of a Product data Sheet............c.cuuvusesssssesessesesesns 19

Figure 10 — Overview of classes and properties for the Linking between a Processing step and a

Figure 11 — Overview of classes and properties for the description of a Processing step .........c.cccuuese. 20

Figure 12 — Overview of classes and properties for the description of Input and Output of a
g 1o R 1 T = 7 21

Figure 13 — Example of the ontology-based description of an investigation workflow..........ccceeeisinnnans 21

Figure 14 — Overview of classes and properties for the assignment of a Process specification
L1 [ L 0] 1 = 21

Figure 15 — Example of the ontology-based description of a Process specification data sheet.............. 22

Figure 16 — Overview of classes and properties for the assignment of a involved Machine or
D (ol 01 =20 1 Lo L 22

Figure 17 — Example of the ontology-based description of the assignment of a involved Machine

(00 ol (o0 1011 T 7 T 7 7 . 22
Figure 18 — Overview of classes and properties for the division of a System ........c..courismsnsssnsnsmsmssssnsens 23
Figure 19 — Example of the ontology-based description of a SyStem.........cuuminmsmssmsmsmssmsmsmsssssssmsssssssans 23
Figure 20 — Overview of classes and properties for the description of a Specific material item........... 24
Figure 21 — Example of the ontology-based description of a Specific material iten ...........cccourusessesesess 24

Figure 22 — Overview of classes and properties for the consideration of recyclate
characteristics based on DIN SPEC 91446:2021-12 [1]..cccucummmmmmsmsmsemsssmssssssssssssssssssssssssssssssssssssssssns 24

Figure 23 — Example of the ontology-based consideration of recyclate characteristics based on
DIN SPEC 91446:2021-12 [1] ceovustresessssesesssesmsssssssssssssssmsssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssasssesssess 25

Figure 24 — Exemplary “equivalent to”-statement to realize a reasoner-based classification of
instances of Recycling Product Data SREet ... 25

Figure 25 — Overview of classes and properties for the consideration of of recyclate
characteristics based on GS1 Web Vocabulary ... 26

Figure 26 — Example of the ontology-based consideration of recyclate characteristics based on

GS1 Web VOoCabUlary ... s ssasssssssssssssssssssses 26
Figure 27 — Overview of classes and properties for the assignment of specific data in a data

L 0 o 26
Figure 28 — Example of the ontology-based assignment of specific data in a data space..........ccussunue. 27
Figure 29 — Alignment with the Basic Formal Ontology and PROV-0ntology .......c.ummsmmmssssssssssssanas 27
Figure 30 — Example for the assignment of a statement for a GS1 Digital LinK ........ccounmsnsnsnsnsessssnsnsenns 29

-2-



Figure 31 — Example for the assignment of a statement for a EPCIS Event Hash ID .........cccocovinininicinnnns 29

Tables

B 1 0 L Rl o 30
L) Ll X . 30
Table 3 — ANALYSIS ..o s 30
Table 4 — Composition of qUANEILY VAlUES ... sssssss s 30
Table 5 — Composition of StateMENLtS.... .o —————————————_—_————_——————_— 31
Table 6 — CompPOoSition Of VAlUes.....ccciimicsmmmnsssssss s 31
B 1) Ul 070 41011 D L, 31
B 1) Ul D T U= ] o, 32
Table 9 — Data SPACE ProOVIAer .. .cuimsmssismnsmssnsmssssssssssssssssssssssss s ssssssssssss s snssssssnssssssnsssms s snsnsassnsnsmssnnses 32
Table 10 — Defined statement entity ... —————————————_————— 32
B 1 0 L= el 23 1 32
Table 12 — Execution production processing SteP ... 33
Table 13 — Feature Of INTEIeSt ... .o e e e e e 33
Table 14 — INfOrmation INPUL ... R s 33
Table 15 — INformation OUEPUL ..o s s s 33
B 1 0 L Tl 11 0 34
B E 1 0] LTl Bl (0 X () o 34
Table 18 — INvestigation reSUlL.......cummmm s ———————————————————————— 34
1) U 0 T {7 1 o L, 35
Table 20 — Kind of QUANTItY.....ccmis s 35
Table 21 — MaCRIN@ ... ———————— 35
Table 22 — Machine MOodUle ... ————————————————————— 35
Table 23 — Machine production Processing StepP ... —————————————— 36
Table 24 — Material cCharacteriStiC. ... ———————————————— 36
Table 25 — Material INPUL ..o 36
Table 26 — Material IeIm ... s 37



Table 27 — Material OULPUL.......cucuimnismsmsrisssssmsssssssssssssssssasssss s ssss s sssssassssssassssssssassesssassssssssassssssassnssssnassenssassnsens 37

Table 28 — MEASUICIMENT ....couiirurucirssssresisssssssssssssssesssss s s s e E RS AR RS R R AR AR AR R R SRR E R AR A SRR AR R AR AR R R AR AR R AR R AR AR RS 37
Table 29 — MeaSUIING QEVICE....ccuirmmmmmmsmssmsssmssssssssissssssssssssssss s s s s s s s s s n s s senssasssnens 37
Table 30 — ObServable PrOPertY ... s sssssssassrassassssens 38
1) L B Rl T ) L 38
Table 32 — OrganizZation...... i ——————————— 38
1 0 CT 3 Bl 01 L 38
Table 34 — Packaging attribute COAe ... ——————— 39
Table 35 — Packaging characteriStiC .....————————— 39
Table 36 — Period Of tIME ... R 39
1) U Bl o 30 L, 39
1) L2 Tl o U L, 40
=10 LSS 10 Tl o B 1 (1) o o U, 40
1) C Tl o o o LD 40
1) L el o o o 3, 41
Table 42 — ProcCessing StEP.....ii s SRR RS 41
Table 43 — Process specification data Sheet........ummnm————————————————— 41
Table 44 — Product data Sheet ... —————— 42
Table 45 — Production processing SEeP ... s ssssssssas 42
1 0 L e 0] 1 o 42
Table 47 — QUANTILY VAlUC.....cciuirirsmssissmssissssissssssmssssssssssssssssssssss s s sssas s sssassesssassssssssasssassssssssnssasseassassnnens 42
Table 48 — Recyclate characteriStic ... —————————————————————- 43
Table 49 — Recyclate INformation....... s ———————————— 43
Table 50 — Recyclate product data Sheet.......cuirinmn————————————————— 43
Table 51 — ReCYCIate PrOPEItY ...ccismsmsmsmssssmmsmsssssssssssssssssssssssssssssssssssssasssssssssssssssasssssssssssssssasssasssssssssssasssassssssnens 43
Table 52 — SAIMPLE...iiciiicii iSRS RS 44
B 1) L Y 1Y 1) o, 44
1) LY i Y o (o, 44
Table 55 — SINGLE VAU ...t s s s e e R AR 45



Table 56 — Specific material iteM.. ... ————————————_——_—_———_———_—_———— 45

B 0] L i - 1) 14 =) L 45
B 0 L e B ] ) 45
BT 0 LT T 1 1 46
1) L STl ) 46
B0 LS M VT L T3 q 80 QR (1) 1 46
Table 62 — Variable.... i —————————————— 47
Table 63 — aSSIGNEMA DY ..o RS 47
Table 64 — aSSIZNEA L0 . ———————————————— 47
Table 65 — cONtains Value €XPreSSION .. mmmmsmsmmssssmsssmsssssssssssssssssssssssssssss s ssss s s ss s s s seses 47
Table 66 — data space provider belongs to .......m———————————_—————————— 48
TabLe 67 — fOCUSEA OI c.cueeieesesnsasssassisisssss s s e AR AR AR E R R R E R ERERERE SRR R SRR AR RS AR AR R AR R R RS 48
Table 68 — has admiSSibDle UNIt ... —————————————————— 48
Table 69 — has admissible ValUe........ s —————————— 49
Table 70 — has considered eXeCULION. ... s s s 49
Table 71 — has data SPACE PrOVIAEr ... s e e 49
Table 72 — has feature of INTEIreSt ... —————————————— 49
Table 73 — has information INPUL ... ————————————————————————— 50
Table 74 — has information OULPUL.......ccumsmismmsmmsssssss s ————— 50
Table 75 — NaS INPUL ..o E AR AR AR R R AR AR SRR R SR SE R AR R R RS 50
Table 76 — has investigation result ... —————————————————————— 50
Table 77 — has iINVOIVEd PEISOMN ....ucuimmismsmsmssmsmsmssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnssnsnssssssnsssnsassnses 51
Table 78 — has involved MaChINe ... ————————————— 51
Table 79 — has involved machine module ... ———————————— 51
Table 80 — has INVOIVEd SEIVICE.....c s —————————— 52
Table 81 — has involved SYSteM ... ————————————————_————— 52
Table 82 — has Kind of QUANTILY ... sesssss e ses 52
Table 83 — has MANUFACTUTET ... s s 52
Table 84 — has material INPUL ..o ————————_————————_—————————————— 53



Table 85 — has material OULPUL........cciimsmm s ————————————_——————_———— 53

Table 86 — NaS OULPUL ..t RS A R AR AR RS R A AR RS R AR R AR R R R AR RS R AR R AR AR RS 53
B 1 0 LR el 1 B2 T 1 1 o 53
Table 88 — has PartiCiPant......cc s ——————————————————————————————————" 54
Table 89 — has process specification data sheet .........c——————————— 54
Table 90 — has product data Sheet.........ui s ————————————————————— 54
Table 91 — has SAIMPIE ..o AR AR R AR R AR SRR SRR SRR AR AR RN E R SRR R AR R AR E RS 55
Table 92 — has statement ENILY ... ——————————_————_————_——_——_—_ 55
Table 93 — has SUDSYSteNM... A 55
B 1) UL el 0 55
Table 95 — IMPIEMENTS ..o RS R R AR AR SRR AR R SRR AR R SRR R AR R RS 56
Table 96 — implemented DY ... s s sssssassssss 56
Table 97 — information INPUL Of ... ————————————————— 56
Table 98 — information OULPUL Of ..o ————————————————————— 57
BT 0 L L T 1) 0] ) 57
Table 100 — is admissSible UNIE O ... ———————————————— 57
Table 101 — is admissible value for ... ——————— 57
Table 102 — is feature of INtErest Of ... ————————————————— 58
Table 103 — iS hOStEd DY ..o sssssassssssssssssssassssssssassssssssassssssassssssssassnsssassnsens 58
Table 104 — is Investigation reSult oOf ... —————————————————— 58
Table 105 — is Kind of qUANTItY fOr ... 58
Table 106 — is 0DSEIrVed DY......comiimsmsinmsmsissmssissssssssssssssssssssssss s s s sssssassssssssassssssassssssssassrsssassnssss 59
Table 107 — iS SAMPLE Of.....eeciircrcr s ————— 59
Table 108 — machine iNVOIVEd iN ... ———————— 59
Table 109 — machine module iNVOIVEd N ... —————— 59
Table 110 — Made DY SENSOT .. eSS RR RS 60
Table 111 — made ODSEIVALION ... eSS 60
Table 112 — ManUfaCtUrEd ..o R 60
Table 113 — material INPUL Of ..o ———————————————————_——_— 61



Table 114 — material item is represented DY ......commmmsmmmsssssssssssss—s————" 61

Table 115 — material OULPUL Of ... ————— 61
Table 116 — ODSEIVEd IN...iiiiiiisiinrnsns s R AR RS 61
Table 117 — ObSErvVed PrOPEItY ....ccimmmsmsmssmsmsmssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssnsssnsssseses 62
TADIE 118 —— ODSEIVES .ecuvereressinssisisssssisssssssssssss s sss s s s bbb s e s A A AR EE AR R R R E SRR AR SR AR SRR RRRS AR RS AR AR R AR R R RS 62
Table 119 — OULPUL Of ... R R R RS 62
B 0 LTl B T ) ) 62
Table 121 — PartiCiPates iN .. ——————————————————————————————————_— 63
Table 122 — performed DY ... —————————————— 63
B E 1 0 (Tl 7 Tl s T3 () o 1 1 63
Table 124 — person iNVOIVEd N ... sssssss s 64
Table 125 — Plan US@d fOT ...uouuiirimsmssismsmssssmsssmsssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnsnssssnsessssnsssmssnsnsnsassnsnsnssnsnses 64
Table 126 — preceded DY ... 64
B 1 0 (s A Al o) T oo [ 64
Table 128 — Procedure USEd fOr ... s 65
Table 129 — process specification data sheet belongs to ... ———————— 65
Table 130 — product data sheet belongs to......c.cmmimsmmmm——————————————————— 65
Table 131 — represents material IteM ... —————————————————_————— 65
Table 132 — Service iNVOIVEd QN ... s s s ssnes 66
Table 133 — statement entity Delongs to ... ————————————— 66
Table 134 — system INVOIVEd QN ...ccuuemsmnsmsmsmsmsmsmsmnssssmssssssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssnsssms s ses 66
Table 135 — teMPOTral COVEIAZE .....ccuuumrmrmsmsmsmsmsisssssssssssssssssssssssssasssasssas s s s e e e R R R SRR SRR AR AR R s R AR RS 67
Table 136 — temporal coverage belongs to......———————————————— 67
B 1) U B B 1 1 . 67
Table 138 — UNit BElONES £0....ccccviicrmnmmsmsrssmssmsssssssss s R s 67
Table 139 — USE PIam.cciciiiiicriiicsissssreissse s AR R AR E AR R R R AR AR RS 68
Table 140 — USEA PIrOCEAUIE ...ccuvurcrisessrsmsessssesisssssssssssssssessssssssss s e s s e E s R R RS E AR AR R R SRR R AR AR RE R R SR SE R AR R R RS 68
Table 141 — value expression cONtaiNed iN ... ————————_————————————— 68
1) U I - s s 69



Table 143 — has Provider AdreSS. ... ——————————- 69

Table 144 — has ProvVIAer VEISION ... ..o s s s s s sssasssnens 69
Table 145 — has StatemMeENt tEX ... ————————— 69
Table 146 — NUIMETIC VAUE.....cccoiiininsisisssssssssssss s e e 70
1) U I At v oo 70



		2026-04-27T21:15:52+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




