INTERNATIONAL ISO
STANDARD 10303-41

Second edition
2000-11-01

Industrial automation systems and
integration — Product data representation
and exchange —

Part 41:

Integrated generic resource:
Fundamentals>ofiproduct description and
suppart

Systémes d'automatisation industrielle et intégration — Représentation
et échange de données de produits —

Partie 411, Ressources génériques intégrées: Principes de description
et de support de produits

Reference number

= R— ISO 10303-41:2000(E)

ISO

©1S0 2000



ISO 10303-41:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1SO 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © ISO 2000 — All rights reserved



1 SO 10303-41: 2000(E)

Contents Page
L OO P . e e 1
1.1 Generic product desCription FESOUICES . . . .ottt et ettt et et e 1
1.2 Generic Management FTESOUICES . . . . . v e vttt e e e e et e ettt et et 2
1.3 SUPPOIt FESOUMCES . . . ot ottt et e e e e e e e et e e e et 2

2 NOMMELIVETEfEIENCES . . . . ottt e e e e 2
3 Terms, definitions, and abbreviations . ..........c . 3
3.1 Termsdefined in1SO 10303-1 . . ...ttt e 3
3.2 Termsdefined iNISO 8601 . ... ...t e 4
3.3 Other termsand definitions . .. ... ... it 4
34 ADDreviationS . . . ... 5

4 ApPliCation CONTEXE . .. ...t e e e e 5
4.1 INtrOdUCTION . . ..ottt e e e e e e e e e e 6
4.2 Fundamental conceptsand assumpLions . ... ...ttt e 6
4.3 Application context entity definitions ... ....... ... . 6
431 application CONtext .. ... .. ... it 6

432 application_context_element . ......... ... 7

4.3.3 application_context_relafioNSNID « .. e v o ogomegra e n e e 8

4.3.4  applicationprotocol_definition s Lo U in L VAL Y 9

435  iDrary _CONEXE . i iy eve s e s B e St s Bar v S0+ e v e et e e e e e 9

4.3.6 product_concept_context . L T 10

437  ProduCt_CONEXE . .. ...ttt e 10

4.3.8 product_definition_ConteXt o e 11

5 Product definition . ... ... .. 12
5.1 INtrodUCTION . ...t 13
5.2 Fundamental conceptsand assumptions . ......... ...t 13
5.3 Product definition type definition: source .. ... . 14
5.4 Product definition entity definitions . ........ .. .. 14
BAL  ProduCt . .. ... e 14

5.4.2  ProduCt_Category . . ... ...ttt e e 15

5.4.3 product_category relationship ...........c...i i 16

544 product_definition . ..... ... .. .. 18

545 product_definition_context_association . .............. ... 19

5.4.6 product_definition_context role .......... ... . . 20

5.4.7 product_definition_effectivity .......... ... .. 20

5.4.8 product_definition_formation ............ ... . .. 21

5.4.9 product_definition_formation_relationship ........... ... ... ... ... ... 22

5.4.10 product_definition_formation_with_specified source ...................... 23

5.4.11 product_definition_relationship. . ........... . i 23

5.4.12 product_definition_substitute .......... .. .. .. 24

5.4.13 product_definition_with_associated documents. .......................... 26

5.4.14 product_related product_category ........... . 26

54.15 product_relationship ........... e 26

5.5 Product definition function definitions . ............. . 27
5,5.1 acyclic_product_category relationship ............ ... i 27

5.5.2 acyclic_product_definition_formation_relationship ........................ 28

5.5.3 acyclic_product_definition_relationship ......... ... ... ... ... L. 29

554 acyclic_product relationship ........... i 30

© 1SO 2000 - All rights reserved iii



1 SO 10303-41: 2000(E)

6

555 get product_definitions . .......... ... 31
Product property definition . ........ ... . e 32
6.1 INtrOTdUCTION . .. .o e e e 33
6.2 Fundamental conceptsand assumptions . ........... ... e 33
6.3 Product property definition typedefinitions. ............ .. .. ... . L. 33

6.3.1 characterized definition . .......... ... . . . e 33

6.3.2 characterized_product_definition ......... ... .. .. .. . 34

6.3.3 derived property select ... 34

6.34 shape definition . ... ... ... e 34
6.4 Product property definition entity definitions ............ .. .. ... ... . 35

6.4.1 characterized ObJECt .. ... . .. e 35

6.4.2 characterized_object_relationship ......... ... .. . 35

6.4.3 general_PropertY .. ... e 36

6.44 general_property_assoCialion .. ......... ... 37

6.45 genera_property relationship ........... ... 38

6.4.6 product_definition_shape ......... ... i 38

6.4.7 property_definition . ....... .. .. 39

6.4.8  SNAPE ASPECL ... . e 40

6.4.9 shape aspect rdationship . ... e 41
6.5 Product property definition function definitions . .. ....... ... ... .. ... .. ... 43

6.5.1 acyclic_characterized_object_relationship ........... ... ... ... .. ... ..., 43

6.5.2 acyclic_general_property relationship ......... ... ... L. 44

6.5.3 acyclicyshapéraspect relationshipl & .. . L L iV A 45

6.54  get Shape ASPEClS .. ..ot e 46
Product property representation .. ... ... 47
7.1 Introduction . ........ .. ESOUO0I0R A D000 e e 48
7.2 Fundamental 'conceptsiand assumptions udards/ st 5097k 034 d ahaa oo 48
7.3 Product property representation'type definition:represented_definition ............... 48
7.4 Product property representation entity definitions ............. .. ... oL 49

7.4.1 context_dependent_shape representation . ................. .. 49

7.4.2 item _identified representation USage . ... ... 50

7.4.3 property_definition_representation ............. ... i 51

744 shape definition_representation .............. . ... i 52

745 shape representalion . ... ...t e 52

7.4.6 shape representation relationship ... 53
7.5 Product property representation function definitions . ............ ... ... ... .. 53

75.1 relatives of product_definition......... .. .. .. .. 53

7.5.2 relatives of_shape representations . ... 54

7.5.3 get_property_definition_representations . . .......... .. i 55
ManagemMENt FESOUICES . . . . . .ttt it ettt et e e e e ettt 56
8.1 INtrOdUCTION . . ..o e 57
8.2 Fundamental conceptsand assUmpLions . . ... ... ittt e 57
8.3 Management resources type definition: attribute type ........... ... ... L. 57
8.4 Management resources entity definitions . ......... .. .. .. .. . i 58

8.4.1  action _asSignNmeNt . ... ..ot 58

8.4.2 action_method assignment ............. ... .. 58

843 action.method role ...... ... i e 59

8.4.4 action request_ assignment .. ......... . 59

845 approval_assignment . ... ... 60

8.4.6 attribute classification_assignment . .............. .. i 61

8.4.7 atribute value assignment .. ... ... 61

© 1SO 2000 - All rights reserved



I SO 10303-41:2000(E)

8.4.8  atribute value role . ... . e 62
8.4.9 certification_assignment . ... ... ... 62
8.4.10 classification assignment .. ........... ittt 63
8.4.11 classification role ........... i 64
8.4.12 contraCt_asSignNment . . ... ... it e 64
8.4.13 date and time assignment . .......... ... 65
8.4.14 date asSSigNMeNt . ... .. .t 65
8.4.15 document referenCe . .. .ot e e e 66
8.4.16 document_usage constraint_assignment .. ......... ... i 66
8.4.17 document_usage role . ... .. 67
8.4.18 effectivity_assignment . . ... 68
8.4.19 effectivity_context_assignment . .............. i 68
8.4.20 effectivity_context_role . ... ... .. i e 69
8.4.21 event_occurrence assSignment . .. ....... vttt 69
8.4.22 event_occurrence_context_assignment .. ....... ... i 70
8.4.23 external_identification_assignment . ............ .. .. i 70
8.4.24 external_referent_assignment .......... ... 70
8.4.25 group_asSigNMENt . ... ..t e 71
8.4.26 identification_assignment ... ....... ... ... 72
8.4.27 identification_assignment_relationship .......... ... .. ... .. .. L. 72
8.4.28 identification role ......... ... i e e 73
8.4.29 library_assignment . ... ... ... 74
8.4.30 name asSigNMENt . . ... .t 74
8.4.31 organization assignment .. b AL LS S LS VT 75
8.4.32 organizational_project_assignment . ... ... ... 75
8.4.33 organizational_projectzrole Lol LS LU L 76
8.4.34 person_and_organization_ assignment . . ........... i 76
8.4.35 person_assignment . ... . LSO J0303-d1 2000« v et i e 76
8.4.36 security; classificationiassignment d«/sist/1] 569704 934c A T3 halar oo oL 77
8.4.37 time_assignment . 0¢i2el93b28¢/ 5o L0304 2000 Lo o 78
8.4.38 time_ interval_assignment ... ...... ... 78

8.5 Management resources function definition: acyclic_identification_assignment_relationship
........................................................................ 78
O DOCUMENT . .ot 80
0.1 INtrodUCTioN . ... o 80
9.2 Fundamental conceptsand assumptions . ............ . 80
9.3 Document type definition: product_or_formation_or_definition ..................... 81
9.4 Document entity definitions . ... .. e 81
941 dOCUMENE . ..ottt et e e e e e e e e 81
9.4.2 document_product_assoCialion . ......... ...t 82
9.4.3 document_relationship . .. ..o e 83
9.4.4 document_representation type .. ... e 83
945  dOCUMBNE LY PE . . . ottt et e 84
9.4.6 document_usage CONStraint .. ...... ... ottt e 84
9.47 document with class........... .. i e 85
9.5 Document function definition: acyclic_document_relationship ...................... 85
10 At ON .« ot e 86
10.1 IntrodUCtioN . . .o e 87
10.2 Fundamental conceptsand assumptions ... ........ ... 87
10.3 Actiontypedefinition: supported item ...... ... .. .. .. 87
104 Actionentity definitions .. ... ... e 88
1041 ACHON .ttt e 88

© 1SO 2000 - All rights reserved v



I SO 10303-41:2000(E)

10.4.2 action direCtive ... ..ot e e 89

10.4.3 action Mmethod .. .......... i e e e e 90

10.4.4 action_method relationship......... ... . 90

1045 action relationship ... ..ot 91

10.4.6 action request_SOIULION .. ... ... oo 92

10.4.7 action request_StatusS . .. .. oottt 92

10.4.8 @CHON FESOUICE ..o v vttt ettt ettt e ettt et et ettt 93

10.4.9 action_resource relationship .. ...t 93
10.4.10 aCtion rESOUICE TY PR . . . vt ottt et e e e e e e e e et 94
10.4.11 aCtiON StaUS . ..ottt et e e e e e 94
10.4.12 directed action . ... i e 95
10.4.13 executed aCtion . ... ..ottt e 95
10.4.14 versioned_action_reqUest . ... ..ottt 96

10.5 Actionfunctiondefinitions . ........ ... 96
10.5.1 acyclic_action_method relationship ........ ... .. ... .. ... L. 96

10.5.2 acyclic_action _relationship . .........co i 97

10.5.3 acyclic_action_resource relationship ........ ... 98

11 CartifiCation .. ...t 99
121 IntrodUCtioN . .. oo e 100
11.2 Fundamental conceptsand assumptions . .............. i 100
11.3 Certification entity definitions . ............ ... i 100
1131 certification .. ... . e 100

11.3.2 certificatiom type.. .. A Wl DAL ke b L L L 101

12 Approval . ... S LA IS AL 101
121 IntrodUCtion . . ..o e 102
12.2  Fundamental concepts and assumpPtions) 312000 . « v v v v v e e it 102
12.3 Approval entity-definitions ai/catalog/standards/sistl ] 56972493 4c 4T3 alka . .. oo oL 102
1231 approval ........0c02¢l02b28¢ 0 03034120000 o 102

1232 approva_date time . ... e 103

12.3.3 approva_person_organization . .. ...ttt 104

12.3.4 approva_relationship . .........oo i e 104

1235 approval _role . ... 105

12.3.6 a@pproval_StaluS . ... ... ot 105

12.4 Approval function definition: acyclic_approval_relationship .................... 106

13 CONtraCt . . .t e 107
131 IntrodUCtion . . ..o e 107
13.2 Fundamental conceptsand assumptions ... ........ ...t 108
13.3 Contract entity definitions . . .. ... 108
1331 CONLraCt . ..ot e 108

13.3.2 contract_relationship . ... ..ot e 108

13.3.3  CONtraCt_type . .o 109

13.4 Contract function definition: acyclic_contract_relationship...................... 109

14 Security classification .. ... ... e 110
141 IntrodUCHiON . . .o e 111
14.2 Fundamental conceptsand assumptions ... ........ ... 111
14.3 Security classification entity definitions ... ....... ... ... L 111
14.3.1 security classification . ....... ... e 111

14.3.2 security_classification_level ... ... .. .. .. 112

15 Person organization . .. ... ...ttt 112

vi © 1SO 2000 - All rights reserved



I SO 10303-41:2000(E)

151 IntrodUCtion . . ... o 113
15.2 Fundamental conceptsand assumptions ... ........ ... i 113
15.3 Person organization type definition: person_organization_select ................. 113
15.4 Person organization entity definitions. . ......... ... ... 114
1541 @ddress . ..o 114
1542 Organizaion .. ... ...t 115
15.4.3 organization_relationship . ...... ... e 116
1544 organization_role . . ... i 116
1545 organizationa_address . ........ ... 117
15.4.6 organizational _project . ... ... 118
15.4.7 organizationa_project_relationship .......... ... ... . i 118
15,48 PEISON . .ottt 119
15.4.9 person_and organization . ... ... 120
15.4.10 person_and_organization role. ............. . i 121
15401 PersOn FOle ... 122
15.4.12 personal_address . .. ... 123
15.5 Person organization function definitions ........... ... ... .. . . ... 123
15.5.1 acyclic_organization_relationship ........... ... . i 123
15.5.2 acyclic_organizational_project_relationship .. ....... ... .. ... .. ... 124
16 DAl time ...t e 125
16.1 IntrodUCtioN . . ... o 126
16.2 Fundamental conceptsand assumptions ... ........ ... 126
16.3 Datetimetypedefinitions . A L. b A0 L VA 126
16.3.1 ahead or behind ........ ... .. . . . . e 126
16.3.2 date_time or_events occurrenice (Lo il oo 126
16.3.3 date time select ... ... . e 127
16.3.4 day_in_month_number . 1S0 10203402000 « v e et et e 127
16.3.5 day_limweekdnumbericatalog/standardy/sisti ] 569724934043 alka . .o oL 127
16.3.6 day_in_year numberciZe 92028050 L0303 4120000 oo 127
16.3.7 hour_in day ...... ...t e 128
16.3.8 mMiNUtE IN NOUr . ... ... . e e e e e e e 128
16.3.9 month_in_year nUMbDEr .. ... ... ... e 128
16.3.10 second in MINUEE ... ...ttt it e e ettt et et e 129
16.3.11 week in year NUMbDEY . ... ... e 129
16.3.12 year NUMbDEr . ... e 130
16.4 Datetimeentity definitions . ............ . 130
16.4.1 caendar date . ...t e e e 130
16.4.2 coordinated_universal time offset ......... ... ... .. i i 131
16.4.3 Al . . ..ot 132
16.4.4 date and time ... ...t e e e 132
16.45 dale 10l .. .. oi it e e e 132
16.4.6 date time role ... e 133
16.4.7 @VENE OCCUIEICE . . vttt ettt et et ettt et ettt e 134
16.4.8 event_occurrence context role . ...t e 134
16.4.9 event_occurrence relationship ............. 135
16.4.10 event_OCCUITENCE MOl . . ..ttt i e e ettt e ettt et e s 135
16.4.01 loCal tiMe. ..ottt e e e e e e 136
16.4.12 ordinal_dale . ....... ... e e 137
16.4.13 relative eVent OCCUITENCE . . . vttt ettt e et ettt et ettt neens 137
16.4.14 time interval ... ... ... e e 137
16.4.15 time_interval_relationship . ...... ... 138
16.4.16 time interval role ........... . i e 139
16.4.17 time interval with bounds ........... ... ... . . . 139

© 1SO 2000 - All rights reserved vii



I SO 10303-41:2000(E)

16.4.18 tiMe r0le ... e 140
16.4.19 week of year and day date......... ... .. . .. 141
16.5 Datetimefunctiondefinitions. ... ..... ... .. i 141
16.5.1 acyclic_event_occurrence relationship . ... .. 141
16.5.2 acyclic_time_interval_relationship ........... ... 142
16.5.3 leap year ... 143
1654 wvalid calendar date .......... ... e 143
1655 valid time . ... . 144

L7 GrOUD .. et e 145
171 IntrodUCtion . . ... e 145
17.2 Fundamental conceptsand assumptions . ..............i i 145
17.3 Group entity definitions .. ....... ... e 145
17.3. 0 QrOUD ettt 145
17.3.2 group_relationship .. ... 146
17.4 Group function definition: acyclic_group_relationship ......................... 147
18 EffOCtiVItY . oot 148
181 IntrodUCtioN . . ... e 149
18.2 Fundamental conceptsand assumptions .. ......... ... 149
18.3 Effectivity entity definitions .. ... . 149
18.3.1 dated effectivity ... ... .. oo 149
18.3.2 effectivity .. ... 150
18.3.3 effectivity_selationship, /oLt b A Ll D i 151
18.3.4 10t _EffeCtiVItY . . . . .ot e 151
18.3.5 seria_numbered_effectivity <L LS IOl 152
18.3.6 time_interval_based effectivity .......... .. ... .. . 152
18.4 Effectivity function definition: acyclic;effectivity relationship .................. 153
19 Externad reference ..........0002¢l03028¢ 0 03034120000 0o o 154
191 IntrodUCtioN . . . oo 154
19.2 Fundamental conceptsand assumptions ... ........ ...t 154
19.3 Externa referencetypedefinitions ......... ... .. 155
1.3 ] MBSO . .t ittt ittt 155
19.3.2 SOUICE BB ..ottt et e e e e e e e 155
19.4 Externa referenceentity definitions . .. ......... .. .. 155
1941 external SOUICE . ...ttt et e ettt e e e 155
19.4.2 externa_source relationship .. ... 156
19.4.3 externadly defined item ....... ... ... 157
19.4.4 externally_defined item_relationship ......... ... ... ... ... 157
1945 pre defined item .. ... ... .. 158
19.5 Externa referencefunction definitions. ......... ... .. i 158
19.5.1 acyclic_external_source relationship ..., 158
19.5.2 acyclic_externally_defined item_relationship ............ .. ... ... ... ... 159

20 SUPPOI FESOUICE . . v o e e et et et et et e e e e e e e e e e et e e e e 160
20.1 INtroduCtion . ... ... e 161
20.2 Fundamental conceptsand assumptions . ............ i e 161
20.3 Support resourcetypedefinitions . ........... . 161
20.3.1 Qdentifier . ..o 161
20.3.2 labEl .. 161
20.3.3 BEXE Lo 162
20.4 Support resource function definitions . . ......... .. .. 162
2041 Dag t0 SEt ... i 162

viii © 1SO 2000 - All rights reserved



I SO 10303-41:2000(E)

20.4.2 type check function ........ ... .. .. .. 162
2L M BBSUNE . ottt e 164
211 INtroduCtion . . ... e 164
21.2 Fundamental conceptsand assumptions . ............ i 164
21.3 Measuretype definitions . ... ... . e 165
21.3.1 amount of substance measure .. ... i e 165
2132 @A MEASUIE . . ottt ittt et e e e e 165
21.3.3 celsius temperature MeasUIe . .. ... ..uuveie ettt 165
21.3.4 context_dependent_measure ... ...t e 165
2135 COUNL MEASUIE . . ..ottt e ettt et ettt et ieas 165
21.3.6 desCriptive MEasUr . . . ..ottt e e e ettt e 166
21.3.7 €leCtriC CUMmENt MEBSUNE . . . ot i ittt et et ettt e e e 166
21.3.8 length_measure ... ... ...ttt e 166
21.3.9 [uminous intensity Measure . ... .......ooueie it 166
21.3.10 MBSS MEASUIM . ..t ittt ettt e e et et e e e e 166
21311 MEESUIE ValUE . ..ttt e et e 167
21.3.12 NUMENIC MEASUM . . ot it i ettt et et ettt et ettt 167
21313 parameter Value . . . ... o 167
21.3.14 plane angle MEasUIe . . .. ..ottt et et e e 168
21.3.15 positive_length measure . ......... . i 168
21.3.16 positive plane angle measure . .............iiii i 168
21.3.17 poSitive ratio MEBSUME . .. ..ottt e ettt et 168
21.3.18 ratio_measure). . b A N LD AR L A 169
21,309 S PreEfiX o e e 169
21.3.20 si_unit_ name .. .S L ILCLal LS LUl ) 170
21.3.21 solid angle measure .. ...ttt e 172
21.3.22 thermodynamiC_temperature) MEASUIE 2000 . « « v v v v v v e e e e e e e e e e 172
21.3.23 timehmeasureasds ich.ai/catalog/standards/sisti ] 569 7a4: 93 4c 43 halkar . oo oo u s 172
21.324 unit ... 020 L93b28¢so L0304 2000 L 172
21.3.25 VOIUME MEBSUINE . ..ttt i ettt ettt et et et et e et 173
214 Measureentity definitions . ... ... ..o e 173
21.4.1 amount_of substance measure with unit ............ ... ... ... .. ..... 173
21.4.2 amount of substance unit ........... ... . . e 173
2143 area measure with unit . ... ... ... .. . . e 174
2144 area UNit ... . i e e e e e 174
2145 celsius temperature measure with_unit......... .. ... ... o .. 175
2146 context_dependent_Unit .. ......... .. .. 175
21.4.7 conversion based UNit ............. .. e e 175
2148 derived UNnit . ... ... 176
21.4.9 derived unit €ement . ...... ... .. 177
21.4.10 dimensional_exponents .. ....... ...t 177
21.4.11 electric_current_measure with_unit ............. ... . .. . . i i, 178
21.4.12 electric_current Unit . ...... ... ittt i e e 178
21.4.13 global_unit_assigned _CoNtext . .......... ...t 179
21.4.14 length_measure with_unit . ....... .. ... . .. .. 179
21415 length_Unit .. ... e 179
21.4.16 luminous intensity_measure with_unit ........... ... ... .. ... ... .... 180
21.4.17 luminous intensity UNit . ......... .. .. it e 180
21.4.18 mass measure With Unit . ... ... ... ... i i i et 181
21409 MESS UNIT ..ot 181
21.4.20 measure With unit . ... .. e e 182
21421 named UNit . . ... e 182
21.4.22 plane angle measure with unit .......... ... .. ... ... ... ... 183

© 1SO 2000 - All rights reserved iX



I SO 10303-41:2000(E)

21423 plane angle Unit . ... ... e 183
21.4.24 ratio measure with unit . ... ... . 184
21425 ratio UNit ... i e 184
21426 S UNIt .. 184
21.4.27 solid_angle_ measure with_unit .......... ... ... .. ... ... .. .., 185
21428 solid angle unit . ... e 185
21.4.29 thermodynamic_temperature_measure with_unit .. ....................... 186
21.4.30 thermodynamic_temperature unit .. ........ ... i 186
21.4.31 time measure With unit . ... ... ... .. . . e 186
21.4.32 tiME UNIt ..o 187
21.4.33 volume measure With unit . ........ ... .. . i 187
21.4.34 VOlUME UNit ... i e e et e e 188
215 Measurefunctiondefinitions .......... .. ... . 188
2151 derive_dimensional_exXponents ... ...........iiii e 188
2152 dimensions for Sl UNit ....... ... . i e e 189
2153 valid UNitS ... 190

22 BasiCaltribUte . . . .. 192
221 INtroduCtion . . ... o e 194
22.2 Fundamental conceptsand assumptions . ............ i 195
22.3 Basicadtributetypedefinitions ... ... ... 195
22.3.1 description_attribute select ......... ... 195
22.3.2 id attribute select ... ... e 196
22.3.3 name_attribute Select A Wl b AL Ll 196
2234 role SEHECt ... e e 196
22.4 Basic attribute entity definitions (Ll CLn L UE Ll o 197
22.4.1 description_attribute . .......... .. 197
22.4.2 id atribute .. ... ... IS0 020 D000 e 197
22.4.3 nameiattributerds ich.aicatalog/standards/sist 50974 3443 halkar . oo oo oo 198
2244 aobject_role ...... 002l 93b28¢/so L0304 2000 oo 198
2245 role @ssoCiation . ....iii i e 199
225 Basicatributefunctiondefinitions . ........... ... .. 199
2251 get description_ value . ......... . i 199
2252 get id value . . ... o 200
2253 get name value . .. ... ... 200
2254 get r0le ... 201
Annex A (normative) Short namesof entities ........... .. .. . 202
Annex B (normative) Information object registration .......... ... ... .. . .. 208
B.1 Documentidentificalion ........... ... i e 208
B.2 Schemaidentification . ............ .. .. i e 208
B.2.1 application_context_schemaidentification .............................. 208
B.2.2 product_definition_schemaidentification ............................... 208
B.2.3 product_property_definition_schemaidentification ....................... 208
B.2.4 product_property_representation_schemaidentification ................... 209
B.2.5 management_resources schemaidentification ........................... 209
B.26 document_schemaidentification ............. ... i, 209
B.2.7 action schemaidentification ............ .. ... . . 209
B.2.8 certification_schemaidentification ............. ... ... .. ... .. ... .... 209
B.29 approva_schemaidentification .......... ... ... .. .. . . i 210
B.2.10 contract_schemaidentification .............. ... ... .. . ... 210
B.2.11 security_classification_schemaidentification ............................ 210
B.2.12 person_organization_schemaidentification ............................. 210

X © 1SO 2000 - All rights reserved



| SO 10303-41:2000(E)

B.2.13 date time schemaidentification ............... .. ... .. . i ... 210

B.2.14 group_schemaidentification ............ .. ... . . i 211

B.2.15 effectivity_schemaidentification.............. ... .. ... .. ... .. ... . ..., 211

B.2.16 external_reference schemaidentification ............................... 211

B.2.17 support_resource_schemaidentification ............... ... ... .. ........ 211

B.2.18 measure schemaidentification .............. ... ... .. .. . ... 211

B.2.19 basic_attribute schemaidentification ........... ... ... ... iiiiiian... 212

Annex C (informative) Computer-interpretablelisting ......... ... .. ... ... .. ... ..... 213

Annex D (informative) EXPRESS-Gdiagrams . ..., 214

Annex E (informative) Technical disCUSSIONS . ....... ... ... i 259

E.1 Generic product description resource structure . . .. ... i 259

E.2 Function template for cycle detection: acyclic_object_relationship . ................. 259

E.3 Relationship template: object_relationship ............ ... ... .. .. . ... 260

E.4 Constraining entity instances of the basic_attribute schema ....................... 261

Annex F (informative) EXamples . ... ... e 262

F.1 Use of the product_definition_schema ......... ... .. ... . .. 262

F.2 Document @S prodUuCt . . ... ..ot 263

F.21 Identification of adocument ............... ..ot 263

F.2.2 Identification of aversonof adocument ............... ... . ... ... 263

F.2.3 Identification of adéfinition/of document |~ L& W 0 Wl 264

F.2.4 Assembly structureof adocument . .. ... ... 264

F.25 Association of documentationto other data L.l ... ..o o 264

F.2.6 Enabling use of document specificresources ..................coiin.... 264

F.2.7 Propertiesof adocument 190 10203402000 o v v it e e et e 265

F.3 Use of the generic:management/resource constructs 569724 934c 473 alka . ..o . 265

F.4 Use of the measure _schema 0ci2¢ L 98b280/s0: L0303 412000 oo oot 266

FAL Derived SIUNItS . . ..o 266

F.4.2  Currency CONVEISION . ...ttt et ettt e e e et 268

F.4.3 Contextdependent unit . ........... ... i 269

F.4.4  Unit conversion based on an algebraic expression ........................ 269

F.45 Derivation of areaunitand volumeunit .............. ... ... ..., 270

F.4.6 Useof global_unit_assigned _context ............ .. .. ... ... 271

F.5 Use of the person_organization schema ............ ... .. . .. 271

F.5.1 Addressof apersoninanorganization ............... ... 271

F.5.2  Useof person assignment .. ... eieaeeens 272

Bibliography .. ... 273

NOEX . 274
Figures

Figure 1 - The relationship of the schemas of this part to the ISO10303 integration architecture . . xvi

Figure D.1 - EXPRESS-G diagram of the application_context_schema(1of 1) .............. 215
Figure D.2 - EXPRESS-G diagram of the product_definition_schema(1of2) ............... 216
Figure D.3 - EXPRESS-G diagram of the product_definition_schema(20f2) ............... 217
Figure D.4 - EXPRESS-G diagram of the product_property definition_schema(1of 3) ....... 218
Figure D.5 - EXPRESS-G diagram of the product_property definition_schema(20of 3) ....... 219
Figure D.6 - EXPRESS-G diagram of the product_property definition_schema(30of 3) ....... 220

© 1SO 2000 - All rights reserved Xi



I SO 10303-41:2000(E)

Figure D.7 - EXPRESS-G diagram of the product_property_representation_schema(1of 2) .... 221
Figure D.8 - EXPRESS-G diagram of the product_property representation_schema (2 of 2) .... 222
Figure D.9 - EXPRESS-G diagram of the management_resources schema(1of 8) ........... 223
Figure D.10 - EXPRESS-G diagram of the management_resources schema(20of 8) .......... 224
Figure D.11 - EXPRESS-G diagram of the management_resources schema(30of 8) .......... 225
Figure D.12 - EXPRESS-G diagram of the management_resources schema(4of 8) .......... 226
Figure D.13 - EXPRESS-G diagram of the management_resources schema(50f 8) .......... 227
Figure D.14 - EXPRESS-G diagram of the management_resources schema(60of 8) .......... 228
Figure D.15 - EXPRESS-G diagram of the management_resources schema(70of 8) .......... 229
Figure D.16 - EXPRESS-G diagram of the management_resources schema(80of 8) .......... 230
Figure D.17 - EXPRESS-G diagram of the document_schema(1of 1) ..................... 231
Figure D.18 - EXPRESS-G diagram of the action_schema(10of2) ........................ 232
Figure D.19 - EXPRESS-G diagram of the action_schema(20f2) ........................ 233
Figure D.20 - EXPRESS-G diagram of the certification_ schema(l1of1) ................... 234
Figure D.21 - EXPRESS-G diagram of the approval_schema(1of1) ...................... 235
Figure D.22 - EXPRESS-G diagram of the contract_schema(1of1) ...................... 236
Figure D.23 - EXPRESS-G diagram of the security_classification_schema(1of 1) ........... 237
Figure D.24 - EXPRESS-G diagram of the person_organization_schema(1of 3) ............. 238
Figure D.25 - EXPRESS-G diagram of the person_organization_schema(20of 3) ............. 239
Figure D.26 - EXPRESS-G diagram of the person_organization_schema(3of 3) ............. 240
Figure D.27 - EXPRESS-G diagram of the date_time schema(10of3) ..................... 241
Figure D.28 - EXPRESS-G diagram of the date_time schema(20of3) ..................... 242
Figure D.29 - EXPRESS-G diagram of the date_time schema(30f3) ..................... 243
Figure D.30 - EXPRESS-G diagram of theigroup.schema (2 6f 1) /0 Wl oot 244
Figure D.31 - EXPRESS-G diagram of the effectivity schema(1of 1) ..................... 245
Figure D.32 - EXPRESS-G diagramvafithe external. reference.sthema(lof 1) .............. 246
Figure D.33 - EXPRESS-G diagram of the support_resource_ schema(l1of1) ............... 247
Figure D.34 - EXPRESS-G diagram of themeasure-schema (1of 6) ...................... 248
Figure D.35 - EXPRESS-/G:diagram of the:measure schema(2 of 16) 34c. 4 1ihaio. oo v o n s 249
Figure D.36 - EXPRESS-G diagram‘f’the measure Ischema(30f6) ...................... 250
Figure D.37 - EXPRESS-G diagram of the measure_schema(40of6) ...................... 251
Figure D.38 - EXPRESS-G diagram of the measure_schema(50f6) ...................... 252
Figure D.39 - EXPRESS-G diagram of the measure_schema(60f6) ...................... 253
Figure D.40 - EXPRESS-G diagram of the basic_attribute_schema(10of5) ................. 254
Figure D.41 - EXPRESS-G diagram of the basic_attribute_schema(20of5) ................. 255
Figure D.42 - EXPRESS-G diagram of the basic_attribute_schema (30f5) ................. 256
Figure D.43 - EXPRESS-G diagram of the basic_attribute_schema(40of5) ................. 257
Figure D.44 - EXPRESS-G diagram of the basic_attribute_schema(50f5) ................. 258
Tables

Table A.1-Shortnamesof entities . ... o e 202

Xii © 1SO 2000 - All rights reserved



| SO 10303-41:2000(E)

Foreword

ISO (the International Organization for Standardization) isaworldwide federation of national standards
bodies (1ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with 1SO, also take part inthework. 1SO
collaborates closely with the International Electrotechnica Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules givenin the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies
for voting. Publication as an International Standard requires approval by at least 75 % of the member
bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of 1SO 10303 may be the
subject of patent rights. 1SO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 10303-41 was prepared by Technical Committee ISO/TC 184, Industrial
automation systems and integration, Subcommittee SC 4, Industrial data.

This second edition of SO 10303-41 constitutes a technical revision of the first edition
(1SO 10303-41:1994), which is provisionally:rétained;torsupport continued use and maintenance of
implementations based on the first edition, and to satisfy the normative references of other parts of
I SO 10303. This edition incorporates the carrectionspublished in 1SO 10303-41/Cor.1:1999.

This International Standard is organized asia’series of:parts, each published separately. The parts of
SO 10303 fall into one of the following series. description methods, integrated resources, application
interpreted constructs, application protocols, abstract test suites, implementation methods, and
conformance testing. The series are described in 1SO 10303-1. A complete list of parts of 1SO 10303
is available from Internet:

<http://ww. ni st.gov/sc4/editing/step/titles/>.

Thispart of 1SO 10303 isamember of the integrated resources series. The integrated resources specify
asingle conceptual product data model.

Annexes A and B form a normative part of this part of 1SO 10303. Annexes C to F are for information
only.
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Introduction

ISO 10303 is an International Standard for the computer-interpretabl e representation and exchange of
product data. The objective is to provide a neutral mechanism capable of describing product data
throughout the life cycle of a product, independent from any particular system. The nature of this
description makesit suitable not only for neutral file exchange, but also asabasisfor implementing and
sharing product databases and archiving.

This part of 1ISO 10303 isamember of theintegrated resource series. Major subdivisions of this part of
SO 10303 are:

a) generic product description resources,

1) application_context_schema;

2) product_definition_schema;

3) product_property _definition_schema;

4) product_property_representation_schema.
b) generic managementresources;

1) management_resources_schema.
C) support resources.

1) action_schema;

2) approval_schema;

3) certification_schema;

4) contract_schema;

5) date_time_schema;

6) document_schema;

7) effectivity_schema;

8) external_reference_schema;

9) group_schema;

10) measure_schema;

11) person_organization_schema;

12) security_classification_schema;

13) support_resource _schema;
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14) basic_attribute _schema.

The groupings of resource schemas into these major subdivisions are shown in Figure 1. In addition,
Figure 1 shows the relationship of the schemas in this part of 1SO 10303 to other schemas that belong
totheintegrated resources of thisInternational Standard using the EXPRESS-G notation. EXPRESS-G
is defined in annex D of 1SO 10303-11. The schemas illustrated in Figure 1 are components of the
integrated resources.

The generic product description resources provide an overall organization for the integrated resources
that are documented in other parts of 1SO 10303. They specify resource constructs that provide
consistent representation of facts about products in different application-specific views.

The generic management resources support the description of information that is used to manage and
control product data. Together, the generic product description resources and the generic management
resources are the foundations upon which application interpreted models, the normative conceptual
schemas of application protocols, are built. Application interpreted models specialize selected generic
management resources to elements of the integrated product description resources to satisfy the
requirements that are specified in the application reference model.

The support resources are a set of shared resource constructs that are used by the 1SO 10303 integrated
resources. They provide an underlying consistency across the resources of 1SO 10303.

This edition incorporates modificationsthatare upwardly compatiblewith the previous edition. These
modifications to the EXPRESS specifications have been done so that:

— instances encoded according to 1SO 10303-21 [2] and that conform to an 1SO 10303 application
protocol based on the previous edition of this part, also conform to a revision of that application
protocol based on this edition;

— interfaces that conform to 1SO 10303-22 [3] and to an SO 10303 application protocol based on the
previous edition of this part, also conform to a revision of that application protocol based on this
edition;

— the mapping tables of 1SO 10303 application protocols based on the previous edition of this part
remain valid in arevision of that application protocol based on this edition.
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