
Responsible Committee Secretary: Ms Charmaine Mukherjee (BSI)
Direct tel: 
E-mail: charmaine.mukherjee@bsigroup.com

WARNING: THIS IS A DRAFT AND MUST NOT BE REGARDED OR USED AS A BRITISH STANDARD.
THIS DRAFT IS NOT CURRENT BEYOND 15 March 2023

This draft is issued to allow comments from interested parties; all comments will be given consideration prior to publication.  No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BSI except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes.  Electronic circulation is limited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com
or from BSI Customer Services, Tel: +44(0) 20 8996 9001 or email cservices@bsigroup.com.
British, International and foreign standards are also available from BSI Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from
http://standardsdevelopment.bsigroup.com

Latest date for receipt of comments: 15 March 2023 Project No. 2022/00857

Responsible committee: GEL/65/5 Devices and integration in enterprise systems

Interested committees: 

Date: 26 January 2023
Origin: International

DPC: 23 / 30454990 DC

Form 36
Draft for Public Comment

BSI Group Headquarters

389 Chiswick High Road London W4 4AL

Tel: +44 (0)20 8996 9000
Fax: +44 (0)20 8996 7400
www.bsigroup.com

 Title: BS EN 62264-4 Enterprise-control system integration

Part 4: Objects models attributes for manufacturing operations management integration

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard
  i)   has any issues related to 3rd party IPR, patent or copyright
  ii)  affects other national standard(s)
  iii)  requires additional national guidance or information

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


 

65E/961/CD 

COMMITTEE DRAFT (CD) 

 PROJECT NUMBER: 

IEC 62264-4 ED2 

 DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS: 

2023-01-20 2023-04-14 

 SUPERSEDES DOCUMENTS: 

65E/891/RR 

 

IEC SC 65E : DEVICES AND INTEGRATION IN ENTERPRISE SYSTEMS 

SECRETARIAT: SECRETARY: 

United States of America Mr Donald (Bob) Lattimer 

OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD: 

  

Other TC/SCs are requested to indicate their interest, if 
any, in this CD to the secretary. 

FUNCTIONS CONCERNED: 

 EMC  ENVIRONMENT  QUALITY ASSURANCE  SAFETY 

 

This document is still under study and subject to change. It should not be used for reference purposes.  

Recipients of this document are invited to submit, with their comments, notification of  

• any relevant patent rights of which they are aware and to provide supporting documentation, 

• any local regulations or technical reasons that may exist and should be considered should this proposal proceed, 
recognizing that failure to address such requirements could result in the need for new or existing “in so me countries” 
clauses. See AC/22/2007. 

 

TITLE: 

Enterprise-control system integration - Part 4: Objects models attributes for manufacturing 

operations management integration 

 

NOTE FROM TC/SC OFFICERS: 

 

 

Copyright © 2023 International Electrotechnical Commission, IEC . All rights reserved. It is permitted to download this 
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions. 
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without 
permission in writing from IEC. 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


IEC CD 62264-4 © IEC 2020 – 2 –  

Contents 1 

 2 

FOREWORD ........................................................................................................................ 12 3 

INTRODUCTION .................................................................................................................. 14 4 

1 Scope ........................................................................................................................... 15 5 

2 Normative references .................................................................................................... 15 6 

3 Terms, definitions, abbreviations, and conventions ........................................................ 15 7 

3.1 Terms and definitions ........................................................................................... 15 8 

3.2 Abbreviations ....................................................................................................... 17 9 

3.3 Conventions ......................................................................................................... 18 10 

3.3.1 General ......................................................................................................... 18 11 

3.3.2 UML notation in information object models  .................................................... 18 12 

3.3.3 Object color convention for object relationship between UML models  ............ 18 13 

3.3.4 Relationship types ......................................................................................... 18 14 

3.3.5 Relationship table ......................................................................................... 18 15 

3.3.6 Relationship role table ................................................................................... 18 16 

3.3.7 Object attribute tables ................................................................................... 18 17 

3.3.8 Relationships between information models and resource models ................... 18 18 

4 Information exchange between manufacturing operations activities  ............................... 18 19 

4.1 Manufacturing operations management information models  .................................. 18 20 

4.1.1 General ......................................................................................................... 18 21 

4.1.2 Information models ........................................................................................ 19 22 

4.1.3 Relationship of exchange information models to operations management 23 

activity categories ......................................................................................... 19 24 

4.1.4 Cross model relationships for MOM activity context in exchanges  ................. 19 25 

4.1.5 Abstract UML model information .................................................................... 19 26 

4.1.6 Attributes of an object in an information model  .............................................. 19 27 

4.2 Information exchange network between MOM activities  ........................................ 19 28 

4.2.1 Process segment, operations segment, and work master information 29 

models .......................................................................................................... 20 30 

4.2.2 Common resource definitions ........................................................................ 20 31 

4.2.3 Work information models ............................................................................... 21 32 

5 Resource relationship network information .................................................................... 21 33 

5.1 Resource relationship network model ................................................................... 21 34 

5.2 Resource relationship network .............................................................................. 24 35 

5.3 Resource relationship network property ................................................................ 25 36 

5.4 Resource network connection ............................................................................... 26 37 

5.5 Resource network connection property ................................................................. 26 38 

5.6 From resource reference ...................................................................................... 27 39 

5.7 From resource reference property......................................................................... 29 40 

5.8 To resource reference .......................................................................................... 30 41 

5.9 To resource reference property ............................................................................ 32 42 

5.10 Resource network connection type ....................................................................... 33 43 

5.11 Resource network connection type property  ......................................................... 34 44 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


 – 3 – IEC CD 62264-4 © IEC 2020 
 

6 Work definition information ............................................................................................ 35 45 

6.1 Work definition model ........................................................................................... 35 46 

6.2 Work master ......................................................................................................... 39 47 

6.3 Work directive ...................................................................................................... 39 48 

6.4 Work definition ..................................................................................................... 41 49 

6.5 Work master relationship roles and attributes ....................................................... 42 50 

6.6 Work directive relationship roles and attributes  ..................................................... 44 51 

6.7 Parameter specification ........................................................................................ 44 52 

6.8 Personnel specification ......................................................................................... 45 53 

6.9 Personnel specification property ........................................................................... 45 54 

6.10 Equipment specification ........................................................................................ 45 55 

6.11 Equipment specification property .......................................................................... 45 56 

6.12 Physical asset specification .................................................................................. 45 57 

6.13 Physical asset specification property .................................................................... 45 58 

6.14 Material specification ............................................................................................ 45 59 

6.15 Material specification property .............................................................................. 45 60 

6.16 Workflow specification information ........................................................................ 45 61 

6.16.1 Workflow specification model ........................................................................ 45 62 

6.16.2 Workflow specification ................................................................................... 50 63 

6.16.3 Workflow specification property ..................................................................... 51 64 

6.16.4 Workflow specification node .......................................................................... 52 65 

6.16.5 Workflow specification node property ............................................................ 53 66 

6.16.6 Workflow specification connection ................................................................. 54 67 

6.16.7 Workflow specification connection property  ................................................... 55 68 

6.16.8 Workflow specification node type .................................................................. 56 69 

6.16.9 Workflow specification node type property  ..................................................... 57 70 

6.16.10 Workflow specification connection type ......................................................... 57 71 

6.16.11 Workflow specification connection type property ............................................ 58 72 

7 Work schedule information ............................................................................................ 59 73 

7.1 Work schedule model ........................................................................................... 59 74 

7.2 Work schedule ...................................................................................................... 64 75 

7.3 Work request ........................................................................................................ 67 76 

7.4 Job list definition .................................................................................................. 69 77 

7.5 Job list.................................................................................................................. 69 78 

7.6 Job order .............................................................................................................. 70 79 

7.7 Job order parameter ............................................................................................. 73 80 

7.8 Personnel requirement ......................................................................................... 74 81 

7.9 Personnel requirement property ............................................................................ 74 82 

7.10 Equipment requirement......................................................................................... 74 83 

7.11 Equipment requirement property ........................................................................... 74 84 

7.12 Physical asset requirement ................................................................................... 74 85 

7.13 Physical asset requirement property ..................................................................... 74 86 

7.14 Material requirement ............................................................................................. 74 87 

7.15 Material requirement property ............................................................................... 74 88 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


IEC CD 62264-4 © IEC 2020 – 4 –  

7.16 Job order to work master relationship ................................................................... 74 89 

8 Work performance information ...................................................................................... 75 90 

8.1 Work performance model ...................................................................................... 75 91 

8.2 Work performance ................................................................................................ 78 92 

8.3 Work response ..................................................................................................... 80 93 

8.4 Job response list .................................................................................................. 82 94 

8.5 Job response ........................................................................................................ 83 95 

8.6 Job response data ................................................................................................ 85 96 

8.7 Personnel actual ................................................................................................... 85 97 

8.8 Personnel actual property ..................................................................................... 85 98 

8.9 Equipment actual .................................................................................................. 85 99 

8.10 Equipment actual property .................................................................................... 85 100 

8.11 Physical asset actual ............................................................................................ 85 101 

8.12 Physical asset actual property .............................................................................. 86 102 

8.13 Material actual ...................................................................................................... 86 103 

8.14 Material actual property ........................................................................................ 86 104 

8.15 Test result ............................................................................................................ 86 105 

9 Work capability information ........................................................................................... 86 106 

9.1 Work capability model .......................................................................................... 86 107 

9.2 Work capability ..................................................................................................... 89 108 

9.3 Personnel capability ............................................................................................. 90 109 

9.4 Personnel capability property ............................................................................... 91 110 

9.5 Equipment capability ............................................................................................ 91 111 

9.6 Equipment capability property ............................................................................... 91 112 

9.7 Physical asset capability ....................................................................................... 91 113 

9.8 Physical asset capability property ......................................................................... 91 114 

9.9 Material capability ................................................................................................ 91 115 

9.10 Material capability property ................................................................................... 91 116 

10 Work master capability information ................................................................................ 91 117 

10.1 Work master capability model ............................................................................... 91 118 

10.2 Work master capability ......................................................................................... 94 119 

10.3 Personnel capability ............................................................................................. 96 120 

10.4 Personnel capability property ............................................................................... 96 121 

10.5 Equipment capability ............................................................................................ 96 122 

10.6 Equipment capability property ............................................................................... 96 123 

10.7 Physical asset capability ....................................................................................... 96 124 

10.8 Physical asset capability property ......................................................................... 96 125 

10.9 Material capability ................................................................................................ 96 126 

10.10 Material capability property ................................................................................... 97 127 

11 Work KPI information .................................................................................................... 97 128 

12 Work alert information ................................................................................................... 97 129 

12.1 Work alert model .................................................................................................. 97 130 

12.2 Work alert definition.............................................................................................. 98 131 

12.3 Work alert definition property ................................................................................ 99 132 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


 – 5 – IEC CD 62264-4 © IEC 2020 
 

12.4 Work alert ........................................................................................................... 101 133 

12.5 Work alert property ............................................................................................. 102 134 

13 Work calendar information ........................................................................................... 103 135 

13.1 Work calendar model .......................................................................................... 103 136 

13.2 Work calendar definition ..................................................................................... 104 137 

13.3 Work calendar definition property ....................................................................... 105 138 

13.4 Work calendar definition entry ............................................................................ 106 139 

13.5 Work calendar definition entry property .............................................................. 107 140 

13.6 Work calendar .................................................................................................... 107 141 

13.7 Work calendar property ...................................................................................... 108 142 

13.8 Work calendar entry ........................................................................................... 109 143 

13.9 Work calendar entry property .............................................................................. 109 144 

14 Documents for the scheduling, execution, and reporting of work  ................................. 110 145 

15 Work record information .............................................................................................. 111 146 

15.1 Operations record model (abstract)  .................................................................... 111 147 

15.2 Work record information, an operations record specialization  ............................. 112 148 

15.3 Work record specification ................................................................................... 114 149 

15.4 Work record model ................................................... Error! Bookmark not defined.  150 

15.5 Work record ........................................................................................................ 117 151 

15.6 Work record entry ............................................................................................... 119 152 

16 Interrelationships between object models .................................................................... 120 153 

17 Compliance ................................................................................................................. 123 154 

Annex A (informative) Questions and answers about object use ......................................... 125 155 

A.1 How are dependencies in the work schedule and work response handled?.................. 125 156 

A.2 Use of hierarchy scope in workflow specification model  ............................................... 125 157 

A.3 What are examples of resource relationships? ............................................................ 125 158 

Annex B (informative) Related standards ............................................................................ 129 159 

Annex C (informative) Representing a workflow specification in BPMN ............................... 131 160 

Annex D (informative) Representing a workflow specification in flowchart notation  ............. 135 161 

Annex E (informative) Example of work calendars .............................................................. 137 162 

E.1 Four-day 24-hour shift pattern ..................................................................................... 137 163 

E.2 Example of ISO 8601 format strings ............................................................................ 138 164 

E.3 Bank holiday work calendar ......................................................................................... 139 165 

Annex F (informative) Examples of work record implementation ......................................... 141 166 

F.1 Representation of ISA-88 production record ................................................................ 141 167 

F.2 Extension of ISA-88 production record to included ISA-95 objects ............................... 142 168 

F.3 Work record model as presented in IEC WG5 .............................................................. 142 169 

F.3.1 Work record definition ................................................................................. 142 170 

F.3.2 Work record ................................................................................................ 143 171 

F.3.3 Work record extensions ............................................................................... 144 172 

F.3.4 Work record model example ........................................................................ 146 173 

F.3.5 Work record entry ........................................................................................ 148 174 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


IEC CD 62264-4 © IEC 2020 – 6 –  

F.3.6 Work record container objects ..................................................................... 149 175 

F.3.7 Event types and subtypes ........................................................................... 149 176 

Bibliography ....................................................................................................................... 151 177 

 178 

  179 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


 – 7 – IEC CD 62264-4 © IEC 2020 
 

Figures 180 

 181 

Figure 1 – Information exchange between manufacturing operations management 182 

activities ............................................................................................................................... 20 183 

Figure 2 – Resource relationship network model .................................................................. 22 184 

Figure 3 – Work definition model .......................................................................................... 36 185 

Figure 4 – Relationship of work master to work directive ...................................................... 40 186 

Figure 5 – Workflow specification model ............................................................................... 46 187 

Figure 6 – Example, a workflow specification in BPMN format  .............................................. 49 188 

Figure 7 – Example, workflow specification in flowchart format ............................................. 49 189 

Figure 8 – Work schedule model .......................................................................................... 60 190 

Figure 9 – Example, operations schedule for a site ............................................................... 63 191 

Figure 10 – Example, work schedule for an area .................................................................. 63 192 

Figure 11 – Example, work request, job order, and job list  .................................................... 64 193 

Figure 12 – Example, Work request for continuous processing ............................................. 64 194 

Figure 13 – Example, job orders and work master relationships  ............................................ 75 195 

Figure 14 – Work performance model ................................................................................... 76 196 

Figure 15 – Work capability model ........................................................................................ 87 197 

Figure 16 – Work master capability model ............................................................................ 92 198 

Figure 17 – Work alert model................................................................................................ 98 199 

Figure 18 – Work calendar model ....................................................................................... 103 200 

Figure 19 – Operations record model (abstract) .................................................................. 111 201 

Figure 20 – Work record activities ...................................................................................... 113 202 

Figure 21 – Work record model................................................. Error! Bookmark not defined.  203 

Figure 22 – Relationship between models .......................................................................... 121 204 

Figure A.1 – Equipment resources ...................................................................................... 126 205 

Figure A.2 – Routing relationship network .......................................................................... 126 206 

Figure A.3 – Gas main relationship network ........................................................................ 127 207 

Figure A.4 – “Usable in” relationship network ..................................................................... 127 208 

Figure B.1 – Relationship between IEC 62264-2, IEC 62264-4, and ANSI/ISA-88 209 

(IEC 61512) standards........................................................................................................ 130 210 

Figure C.1 – Example, workflow specification in BPMN notation ......................................... 133 211 

Figure C.2 – Example workflow process in the workflow specification model  ...................... 134 212 

Figure D.1 – Example, workflow specification in flowchart notation  ..................................... 135 213 

Figure D.2 – Example workflow process in the workflow specification model  ...................... 136 214 

Figure F.1 – Work record activities ..................................................................................... 143 215 

Figure F.2 – Example, Work record container ..................................................................... 145 216 

Figure F.3 – Example, work record element reference ........................................................ 146 217 

Figure F.4 – Example, work record model ........................................................................... 147 218 

  219 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


IEC CD 62264-4 © IEC 2020 – 8 –  

Tables 220 

 221 

Table 1 – Resource relationship network model relationships  ............................................... 23 222 

Table 2 – Resource relationship network relationships roles  ................................................. 24 223 

Table 3 – Resource relationship network attributes ............................................................... 24 224 

Table 4 – Resource relationship network property relationship roles  ..................................... 25 225 

Table 5 – Resource relationship network property attributes  ................................................. 25 226 

Table 6 – Resource network connection relationship roles  .................................................... 26 227 

Table 7 – Resource network connection attributes ................................................................ 26 228 

Table 8 – Resource network connection property relationship roles  ...................................... 27 229 

Table 9 – Resource network connection property attributes  .................................................. 27 230 

Table 10 – From resource reference relationship roles ......................................................... 28 231 

Table 11 – From resource reference attributes ..................................................................... 28 232 

Table 12 – From resource reference property relationships roles  .......................................... 29 233 

Table 13 – From resource reference property attributes ....................................................... 30 234 

Table 14 – To resource reference relationships roles ........................................................... 31 235 

Table 15 – To resource reference attributes ......................................................................... 31 236 

Table 16 – To resource reference property relationships roles  .............................................. 32 237 

Table 17 – To resource reference property attributes ........................................................... 33 238 

Table 18 – Resource network connection type relationship roles  .......................................... 33 239 

Table 19 – Resource network connection type attributes ...................................................... 33 240 

Table 20 – Resource network connection type property relationship roles  ............................ 34 241 

Table 21 – Resource network connection type property attributes  ........................................ 34 242 

Table 22 – Work definition model relationships ..................................................................... 37 243 

Table 23 – Additional material specification attributes .......................................................... 41 244 

Table 24 – Work definition relationship roles ........................................................................ 41 245 

Table 25 – Work definition attributes (common in work master and work directive)  ............... 41 246 

Table 26 – Work master relationship roles ............................................................................ 43 247 

Table 27 – Work master attributes ........................................................................................ 43 248 

Table 28 – Work directive relationship roles ......................................................................... 44 249 

Table 29 – Workflow specification model relationships ......................................................... 46 250 

Table 30 – Workflow specification relationship roles ............................................................. 50 251 

Table 31 – Workflow specification attributes ......................................................................... 51 252 

Table 32 – Workflow specification property relationship roles  ............................................... 51 253 

Table 33 – Workflow specification property attributes ........................................................... 52 254 

Table 34 – Workflow specification node relationship roles  .................................................... 52 255 

Table 35 – Workflow specification node attributes ................................................................ 53 256 

Table 36 – Workflow specification node property relationship roles  ...................................... 53 257 

Table 37 – Workflow specification node property attributes ................................................... 53 258 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


 – 9 – IEC CD 62264-4 © IEC 2020 
 

Table 38 – Workflow specification connection relationship roles  ........................................... 54 259 

Table 39 – Workflow specification connection attributes ....................................................... 54 260 

Table 40 – Workflow specification connection property relationship roles  ............................. 55 261 

Table 41 – Workflow specification connection property attributes  ......................................... 56 262 

Table 42 – Workflow specification node type relationship roles  ............................................. 56 263 

Table 43 – Workflow specification node type attributes ......................................................... 56 264 

Table 44 – Workflow specification node type property relationship roles  ............................... 57 265 

Table 45 – Workflow specification node type property attributes  ........................................... 57 266 

Table 46 – Workflow specification connection type relationship roles .................................... 58 267 

Table 47 – Workflow specification connection type attributes  ................................................ 58 268 

Table 48 – Workflow specification connection type property relationship roles  ...................... 59 269 

Table 49 – Workflow specification connection type property attributes  .................................. 59 270 

Table 50 – Work schedule model relationships ..................................................................... 61 271 

Table 51 – Work schedule relationship roles ......................................................................... 65 272 

Table 52 – Work schedule attributes ..................................................................................... 65 273 

Table 53 – Work request relationship roles ........................................................................... 67 274 

Table 54 – Work request attributes ....................................................................................... 68 275 

Table 55 – Job list relationship roles .................................................................................... 69 276 

Table 56 – Job list attributes................................................................................................. 70 277 

Table 57 – Job order relationship roles ................................................................................. 70 278 

Table 58 – Job order attributes ............................................................................................. 71 279 

Table 59 – Job order parameter relationship roles ................................................................ 73 280 

Table 60 – Work performance model relationships................................................................ 76 281 

Table 61 – Work performance relationship roles ................................................................... 78 282 

Table 62 – Work performance attributes ............................................................................... 79 283 

Table 63 – Work response relationship roles ........................................................................ 80 284 

Table 64 – Work response attributes .................................................................................... 81 285 

Table 65 – Job response list relationship roles ..................................................................... 82 286 

Table 66 – Job response list attributes ................................................................................. 82 287 

Table 67 – Job response relationship roles ........................................................................... 83 288 

Table 68 – Job response attributes ....................................................................................... 84 289 

Table 69 – Job response data relationship roles ................................................................... 85 290 

Table 70 – Work capability model relationships .................................................................... 87 291 

Table 71 – Work capability relationship roles ........................................................................ 89 292 

Table 72 – Work capability attributes .................................................................................... 89 293 

Table 73 – Work master capability model relationships ......................................................... 92 294 

Table 74 – Work master capability relationship roles ............................................................ 94 295 

Table 75 – Work master capability attributes ........................................................................ 94 296 

Table 76 – Work alert model relationships ............................................................................ 98 297 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


IEC CD 62264-4 © IEC 2020 – 10 –  

Table 77 – Work alert definition relationship roles ................................................................ 98 298 

Table 78 – Work alert definition attributes ............................................................................ 99 299 

Table 79 – Work alert definition property relationship roles  ................................................... 99 300 

Table 80 – Work alert definition property attributes ............................................................. 100 301 

Table 81 – Examples of work alert properties ..................................................................... 100 302 

Table 82 – Work alert relationship roles .............................................................................. 101 303 

Table 83 – Work alert attributes .......................................................................................... 101 304 

Table 84 – Work alert property relationship roles ................................................................ 102 305 

Table 85 – Work alert property attributes ............................................................................ 102 306 

Table 86 – Work calendar model relationships .................................................................... 104 307 

Table 87 – Work calendar definition relationship roles ........................................................ 104 308 

Table 88 – Work calendar definition attributes .................................................................... 105 309 

Table 89 – Work calendar definition property relationship roles  .......................................... 105 310 

Table 90 – Work calendar definition property attributes ...................................................... 105 311 

Table 91 – Work calendar definition entry relationship roles  ............................................... 106 312 

Table 92 – Work calendar definition entry attributes ........................................................... 106 313 

Table 93 – Work calendar definition entry property relationship roles  ................................. 107 314 

Table 94 – Work calendar definition entry property attributes  ............................................. 107 315 

Table 95 – Work calendar relationship roles ....................................................................... 107 316 

Table 96 – Work calendar attributes ................................................................................... 108 317 

Table 97 – Work calendar property relationship roles ......................................................... 108 318 

Table 98 – Work calendar property attributes ..................................................................... 108 319 

Table 99 – Work calendar entry relationship roles .............................................................. 109 320 

Table 100 – Work calendar entry attributes ........................................................................ 109 321 

Table 101 – Work calendar entry property relationship roles  ............................................... 109 322 

Table 102 – Work calendar entry property attributes ........................................................... 110 323 

Table 103 – Operations record model relationships ............................................................ 112 324 

Table 104 – Work record specification relationship roles .................................................... 115 325 

Table 105 – Work record specification attributes ................................................................ 115 326 

Table 106 – Work record model relationships ........................... Error! Bookmark not defined.  327 

Table 107 – Work record relationship roles ......................................................................... 117 328 

Table 108 – Work record attributes ..................................................................................... 117 329 

Table 109 – Work record entry relationships ....................................................................... 119 330 

Table 110 – Work record entry attributes ............................................................................ 120 331 

Table 111 – Objects and models ........................................................................................ 122 332 

Table E.1 – Four-day 24-hour shift pattern example ........................................................... 137 333 

Table E.2 – Work calendar definition for 4-day 24–hour shift entry examples ...................... 137 334 

Table E.3 – Work calendar definition entry for 4-day 24–hour shift example ....................... 137 335 

Table E.4 – Work calendar entries for 2014 shift calendar .................................................. 138 336 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


 – 11 – IEC CD 62264-4 © IEC 2020 
 

Table E.5 – Work calendar definition for 2014 England bank holidays  ................................ 139 337 

Table E.6 – Work calendar definition entries for 2014 England bank holidays  ..................... 139 338 

Table F.1 – ISA-88 objects as presented in the work record specification  ........................... 141 339 

Table F.2 – ISA-88 model representation of the allowed content of the work record ........... 142 340 

Table F.3 – Work record entry relationship ......................................................................... 148 341 

Table F.4 – Work record entry attributes ............................................................................. 148 342 

Table F.5 – Additional event types and subtypes ................................................................ 149 343 

 344 

  345 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


IEC CD 62264-4 © IEC 2020 – 12 –  

INTERNATIONAL ELECTROTECHNICAL COMMISSION 346 

____________ 347 

 348 

ENTERPRISE-CONTROL SYSTEM INTEGRATION –  349 

 350 

IEC 62264-4: Objects models attributes for manufacturing 351 

operations management integration 352 

 353 

FOREWORD 354 

 355 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 356 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co -357 
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition 358 
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly 359 
Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is 360 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may participate 361 
in this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also 362 
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (ISO) 363 
in accordance with conditions determined by agreement between the two organizations.  364 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 365 
consensus of opinion on the relevant subjects since each technical committee has representation from all interested 366 
IEC National Committees.  367 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 368 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 369 
Publications is accurate, IEC cannot be held responsible for the way  in which they are used or for any 370 
misinterpretation by any end user. 371 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 372 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 373 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  374 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 375 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services 376 
carried out by independent certification bodies.  377 

6) All users should ensure that they have the latest edition of this publication.  378 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 379 
members of its technical committees and IEC National Committees for any personal injury, property damage or other 380 
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising 381 
out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  382 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 383 
indispensable for the correct application of this publication.  384 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 385 
rights. IEC shall not be held responsible for identifying any or all such patent rights.  386 

International Standard IEC 62264-4 has been prepared by subcommittee 65E: Devices and 387 

integration in enterprise systems, of IEC technical committee 65:  Industrial-process measurement, 388 

control and automation. 389 

It is published as double logo standard.  390 

This standard is based upon IEC CD 62264-4 © and ANSI/ISA 95.00.04 (ED2), Enterprise-Control 391 

System Integration, IEC 62264-4: Objects models attributes for manufacturing operations 392 

management integration. It is used with permission of the copyright holder, the Instrumentation, 393 
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Systems and Automation Society (ISA)1. ISA encourages the use and application of its industry 394 

standards on a global basis.   395 

 396 

International Standard IEC 62264-4 has been prepared by subcommittee 65E: Devices and 397 

integration in enterprise systems, of IEC technical committee 65: Industrial -process measurement, 398 

control and automation. 399 

The text is based on the following documents:  400 

CD Report on voting 

65E/xxx/CD 65E/xxx/RVC 

 401 

Full information on the voting for the approval can be found in the report on voting indicated in the 402 

above table. 403 

This publication has been drafted in accordance with the ISO/IEC Directives, IEC 62264-4. 404 

The list of all the parts of the IEC 62264 series, under the general title Enterprise-Control system 405 

integration, can be found on the IEC website.  406 

The committee has decided that the contents of this publication will remain unchanged until the 407 

stability date indicated on the IEC web site under "http: //webstore.iec.ch" in the data related to the 408 

specific publication. At this date, the publication will be  409 

• reconfirmed, 410 

• withdrawn, 411 

• replaced by a revised edition, or 412 

• amended. 413 

  414 

______ 
1 For information on ISA standards, contact ISA at: ISA – The Instrumentation, Systems and Automation Society, PO 
Box 12277, Research Triangle Park, NC 27709, USA, Tel. 1+919.549.8411, URL: standards.isa.org 
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INTRODUCTION 415 

IEC 62264 is a multi-part standard that defines the interface content between enterprise activities 416 

and control activities. This part of IEC 62264 standard further defines the object models and 417 

attributes involved in data exchange between activities of manufacturing operations management 418 

defined in the IEC 62264-3 standard. The models and terminology defined in IEC 62264-3 and this 419 

IEC 62264-4: 420 

• emphasize good manufacturing operations management integration practices during the 421 

entire life cycle of the systems; 422 

• can be used to improve existing integration capability of manufacturing operations 423 

management systems; and 424 

• can be applied regardless of the degree of automation.  425 

Specifically, IEC 62264-3 and IEC 62264-4 provide a standard terminology and a consistent set of 426 

concepts and models for integrating manufacturing operations management systems that will 427 

improve communications between all parties involved. Benefits produced will  reduce a user’s time 428 

to reach full production levels for new products because they: 429 

• enable vendors to supply appropriate tools for implementing integration of manufacturing 430 

operations management systems; 431 

• enable users to better identify their needs;  432 

• reduce the cost of automating manufacturing processes; 433 

• optimize supply chains; and 434 

• reduce life-cycle engineering efforts. 435 

IEC 62264-3 and IEC 62264-4 may be used to reduce the effort associated with implementing new 436 

product offerings. The goal is to have manufacturing operations management systems that 437 

interoperate and easily integrate.  438 

It is not the intent of the standards to: 439 

• suggest that there is only one way of implementing integration of manufacturing operations 440 

management systems; 441 

• force users to abandon their current way of handling integra tion; or 442 

• restrict development in the area of integration of manufacturing operations management 443 

systems. 444 

 445 

 446 

 447 

 448 

 449 
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ENTERPRISE-CONTROL SYSTEM INTEGRATION –  450 

 451 

IEC 62264-4: Objects models attributes for manufacturing 452 

operations management integration 453 

 454 

1 Scope 455 

This IEC 62264-4 standard defines object models and attributes exchanged between Level 3 456 

manufacturing operations management activities defined in IEC 62264-3. 457 

2 Normative references 458 

The following documents, in whole or in part, are normatively referenced in this document and are 459 

indispensable for its application. For dated references, only the edition cited applies. For undated 460 

references, the latest edition of the referenced document (including any amendments) applies.  461 

IEC 62264-1, Enterprise-control system integration – Models and terminology (referred to hereafter 462 

in the standard as IEC 62264-1 or simply “IEC 62264-1”) 463 

IEC 62264-2, Objects and attributes for enterprise-control system integration (referred to hereafter 464 

in the standard as IEC 62264-2 or simply “IEC 62264-2”) 465 

IEC 62264-3, Activity models of manufacturing operations management (referred to hereafter in 466 

the standard as IEC 62264-3 or simply “IEC 62264-3”) 467 

IEC 61512-1, Batch control – IEC 62264-1: Models and terminology 468 

IEC 61512-4:2009, Batch control – IEC 62264-4: Batch production records 469 

ISO/IEC 19501, Information technology – Open Distributed Processing – Unified Modeling 470 

Language (UML) Version 1.4.2 471 

ISO/IEC 19505-1, Information technology – Object Management Group Unified Modeling Language 472 

(OMG UML) – IEC 62264-1: Infrastructure 473 

ISO/IEC 19505-2, Information technology – Object Management Group Unified Modeling Language 474 

(OMG UML) – IEC 62264-2: Superstructure 475 

ISO 8601, Data elements and interchange formats – Information interchange – Representation of 476 

dates and times 477 

ISO 22400-1, Automation systems and integration – Key performance indicators (KPIs) for 478 

manufacturing operations management – IEC 62264-1: Overview, concepts and terminology  479 

ISO 22400-2, Automation systems and integration – Key performance indicators (KPIs) for 480 

manufacturing operations management – IEC 62264-2: Definitions and descriptions 481 

IEC 62682, Management of Alarm Systems for the Process Industries  482 

3 Terms, definitions, abbreviations, and conventions 483 

3.1 Terms and definitions 484 

For the purposes of this document, the terms and definitions given in IEC 62264-1 of this standard 485 

(see clause 2 above) apply, as do the following: 486 
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3.1.1  487 

batch production record (BPR) 488 

subset of the execution and business information that is retained based upon business 489 

requirements identified by the batch production record specification  490 

NOTE 1 This note applies to the French language only. 491 

[SOURCE: IEC 61512-4:2009, 3.2] 492 

3.1.2  493 

job list 494 

collection of job orders for one or more work centers and/or resources for a specific time frame  495 

3.1.3  496 

job order 497 

unit of scheduled work that is dispatched for execution  498 

[SOURCE: IEC 62264-3 of this standard] 499 

3.1.4  500 

job response 501 

information on the result of execution of a job order 502 

3.1.5  503 

job response list 504 

collection of job responses for one or more work centers and/or resources for a specific time frame 505 

3.1.6  506 

resource relationship network 507 

one or more expressions of a relationship between two or more resources  508 

3.1.7  509 

work alert 510 

notification of a Level 3 event that does not require acknowledgement  511 

3.1.8  512 

work calendar 513 

collection of work calendar entries 514 

3.1.9  515 

work calendar entry 516 

information about a specific time period 517 

3.1.10  518 

work capability 519 

collection of information about the resources for work for selected future and past times  520 

3.1.11  521 

work definition 522 

collection of information about resources and workflow specification associated with job orders 523 

3.1.12  524 

work directive 525 

type of work definition derived from a work master and used to perform a specific job order  526 

3.1.13  527 

work KPI 528 

key performance indicator related to Level 3 activities  529 
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3.1.14  530 

work master 531 

type of work definition that is a template for work to be performed for a job order 532 

3.1.15  533 

work master capability 534 

collection of information about the resources for selected future and past times for a specific work 535 

master 536 

3.1.16  537 

work performance 538 

collection of work responses  539 

3.1.17  540 

work record 541 

subset of the execution and business information that is retained based upon business 542 

requirements 543 

3.1.18  544 

work request 545 

collection of job orders  546 

3.1.19  547 

work response 548 

collection of job responses 549 

3.1.20  550 

work schedule 551 

detailed schedule of MOM activities as a collection of work requests 552 

3.1.21  553 

workflow specification 554 

information representing work as a pattern of activities used to orchestrate the execution of 555 

procedures 556 

EXAMPLE A repeatable sequence of procedures, enabled by an organization of resources with defined roles 557 
corresponding to flows of mass, energy or information. 558 

 559 

3.2 Abbreviations 560 

BPMN: Business Process Model and Notation 561 

BPR: Batch production record 562 

ERP: Enterprise resource planning 563 

ID: Identifier 564 

KPI: Key performance indicator 565 

MES: Manufacturing execution system 566 

MOM: Manufacturing operations management 567 

SOP: Standard operating procedures 568 

UML: Unified Modeling Language 569 
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UTC: Coordinated Universal Time 570 

3.3 Conventions 571 

3.3.1 General 572 

Italics are used for the use cases of names of objects used in exchanged data, beyond the use 573 

defined in ISO/IEC Directives IEC 62264-2, to emphasize the ISA-95-specific meaning of 574 

terminology. 575 

The information object models are depicted using a simplified application of the Unified Modeling 576 

Language (UML) notational methodology, as defined in ISO/IEC 19501.  577 

3.3.2 UML notation in information object models 578 

IEC 62264-2 of this standard, Clause 3 defines the UML notation in information object models in 579 

this part. 580 

3.3.3 Object color convention for object relationship between UML models  581 

IEC 62264-2 of this standard, Clause 3 defines the object color convention for object relationship 582 

between UML models in this part. 583 

3.3.4 Relationship types 584 

IEC 62264-2 of this standard, Clause 3 defines the conventions used for relationship types in 585 

relationship table and role table for each object in an information model  in this part. 586 

3.3.5 Relationship table 587 

IEC 62264-2 of this standard, Clause 3 defines the conventions used in relationship tables in this 588 

part. 589 

3.3.6 Relationship role table 590 

IEC 62264-2 of this standard, Clause 3 defines the conventions used in relationship role tables in 591 

this part. 592 

3.3.7 Object attribute tables 593 

IEC 62264-2 of this standard, Clause 3 defines the conventions used in object attribute tables in 594 

this part. 595 

3.3.8 Relationships between information models and resource models 596 

IEC 62264-2 of this standard, Clause 3 defines the convention for relationships between 597 

information models and resource models in this part.  598 

 599 

4 Information exchange between manufacturing operations activities 600 

4.1 Manufacturing operations management information models 601 

4.1.1 General 602 

The information models define structures for information exchange that can be used to define, 603 

manage, and execute work within Level 3 MOM. The work information models are built from the 604 
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structures of those manufacturing operations information models defined in IEC 62264-2 of this 605 

standard but are defined for information exchange between Level 3 MOM activities. 606 

4.1.2 Information models 607 

IEC 62264-2 of this standard, Clause 4 defines the concept of the generic MOM information model 608 

in this part. 609 

4.1.3 Relationship of exchange information models to operations management activity 610 

categories 611 

IEC 62264-2 of this standard, Clause 4 defines the relationship of exchange information models 612 

to operations management activity categories in this part. 613 

4.1.4 Cross model relationships for MOM activity context in exchanges 614 

The IEC 62264-2 operations information models and IEC 62264-4 work information models are 615 

aligned through defined cross-model relationships to provide the context of MOM activ ity or 616 

workflow for schedules/requirements, definitions, and performance/response exchanges. These 617 

cross-model relationships provide a manufacturing integration framework for interactive 618 

manufacturing operations in the plant and between the plant and enter prise functions. 619 

IEC 62264-2 of this standard, Clause 4 shows the supported relationships between MOM objects 620 

that provide data references for schedule/request/requirement; job order/definitions; and 621 

responses/actuals. 622 

4.1.5 Abstract UML model information 623 

IEC 62264-2 of this standard, Clause 4 defines the concept the abstract UML model applied the 624 

information models this part.  625 

4.1.6 Attributes of an object in an information model 626 

IEC 62264-2 of this standard, Clause 4 defines the use of attributes of an object in an information 627 

model in this part in terms of 628 

a) minimum object attribute sets (IEC 62264-2 Subclause 4.5.2), 629 

b) data types of object attributes (IEC 62264-2 Subclause 4.5.3), 630 

c) object attribute extensibility (IEC 62264-2 Subclause 4.5.4), and 631 

d) common object attributes (IEC 62264-2 Subclause 4.5.5): 632 

1) object identification, 633 

2) value type and use, 634 

3) measurement uncertainty sub-attributes in value and quantity attributes, and 635 

4) unit of measure. 636 

4.2 Information exchange network between MOM activities 637 

A set of information models are used to represent the information exchanged between activities 638 

defined in IEC 62264-3 of this standard. This is illustrated in Figure 1 with each information model 639 

represented as black rounded rectangles. This part defines models of information which can be 640 

exchanged between Level 3 activities (represented as ellipses in the figure) within an operational 641 

category or across operational categories. IEC 62264-2 of this standard defines models of 642 

information that may be exchanged between Level 4 activities and Level 3 activities  and are 643 
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represented as beige rounded rectangles. Other information (represented as hashed elements) 644 

shown in Figure 1 is defined in other standards, such as ISA-88 and IEC 62541. 645 

 646 

Figure 1 – Information exchange between manufacturing operations management activities 647 

NOTE ISA-88 defines object models that relate to the lower elements of the Level 3 activities and defines the 648 
information used to create and manage master recipes, control recipes , batch lists, and batch production records. 649 
Equivalent structures, or ISA-88 structures, could be used for other types of production. This standard does not redefine 650 
these objects.  651 

4.2.1 Process segment, operations segment, and work master information models 652 

IEC 62264-2 of this standard operations information models define the business view of 653 

manufacturing as seen by Level 4 business operations planning and logistics functions. This 654 

business view of manufacturing is defined using the process segment and operations segment 655 

objects. The information models of this part define the work view of manufacturing as seen by 656 

Level 3 MOM scheduling and execution functions. This work view of the manufacturing processes 657 

is defined using in the work master object. 658 

A work master defines the resources and workflow specification for a job order that is scheduled, 659 

displayed, executed, and tracked by Level 3 MOM activities. 660 

NOTE IEC 62264-2 information models are used to exchange information from the process segment and operations 661 
segment (business) view for Level 4 planning. Models such as operations definition and operations schedule support the 662 
allocation of resources and scheduling activities to the plant.  Information models in this part are used to exchange 663 
information for Level 3 execution. Models such as work master reference the operations definition exchanged with Level 664 
4, but the work master has the details needed for actual execution of Level 3 activities.  See Annex B for additional 665 
discussion of IEC 62264-2, and IEC 61512 model relationships. 666 

4.2.2 Common resource definitions 667 

The information models in this part of the standard use the personnel, equipment, physical asset, 668 

and material information defined in IEC 62264-2 of this standard. When used with Level 3 work 669 

objects, the personnel, equipment, physical asset, and material information may include 670 
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information required for Level 3 activities in addition to the information required to be shared with 671 

Level 4 activities. 672 

EXAMPLE 1 The personnel information required for Level 3 activities can include detailed experience and qualification 673 
levels that are not shared with a Level 4 personnel or training management system. 674 

EXAMPLE 2 The material information maintained for Level 3 activities can include sublot information which is not shared 675 
with Level 4 material management systems. 676 

EXAMPLE 3 Delivery, usage and emission of energy units can be handled as material information.  677 

4.2.3 Work information models 678 

The following information models are defined in this standard: 679 

a) Resource relationship network: resource relationship network is created by tasks in resource 680 

management and definition management activities. 681 

b) Work definition: 682 

1) Work master: work master is created by an engineering activity defined in this standard and 683 

to be managed by a task in definition management activities.  684 

2) Work directive: work directive is created by a task in execution management activities.  685 

c) Work schedule: work schedule is created by a task in detailed scheduling activities. 686 

d) Job list: job list is created by a task in dispatching activities.  687 

NOTE 1 In this standard, the term, job, can sometimes be used instead of job order when referring to an entry in a 688 
job list. 689 

e) Work performance: work performance is created by a task in tracking activities. 690 

f) Work capability: work capability is created by a task in resource management activities. 691 

g) Work master capability: work master capability is created by a task in resource management 692 

activities. 693 

h) Work alert: work alert may be created by any activity in the activity model. 694 

i) Work calendar: work calendar may be created by a task in resource management activities . 695 

NOTE 2 Work calendars can be created by a task in a Level 4 activity.  696 

j) Work record: work record is created by a task in tracking activities.  697 

 698 

5 Resource relationship network information 699 

5.1 Resource relationship network model 700 

Resource relationship networks  shall be used to describe relationships between two or more 701 

resources in order to represent information that may be required for detailed scheduling activities, 702 

dispatching activities, execution activities, or other Level 3 activities.  703 

Each resource relationship network is a collection of resource network connections , as shown in 704 

Figure 2 – Resource relationship network model. 705 

Table 1 lists the relationships of the objects in the resource relationship network model. Annex A.3 706 

provides examples for applying resource relationship network.  707 

Each resource network connection shall be represented as a directed connection between a to 708 

resource reference and a from resource reference. 709 

NOTE 1 Relationships are represented as directed multi -graphs in graph theory. Each relationship represents an “edge” 710 
with the resource references represented as vertices.  711 
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NOTE 2 The properties of the resource relationship elements are used to represent constraints in the network, such as  712 
constraints in flow, direction, set or ordering.  713 

EXAMPLE 1 A “route” resource network connection between equipment can include properties that include the material 714 
transport time between the equipment and the material transfer rate between the equipment. 715 

EXAMPLE 2 An “approved for use” resource network connection between equipment and material definitions can define 716 
which specific equipment has been approved for use with specific materials. A property of the resource network 717 
connection can be the date at which the approval for use is  expired or revoked.  718 

EXAMPLE 3 A “material substitution” resource network connection can define a primary material and the list of possible 719 
alternate materials.  720 

Each resource network connection is defined by a resource network connection type. The resource 721 

network connection type may include resource network connection type properties , which define 722 

the allowable resource network connection properties . 723 

NOTE 3 The resource relationship network model is conceptually similar to the MIMOSA CCOM 724 

network model. See bibliography. 725 

 726 

Figure 2 – Resource relationship network model 727 
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NOTE 4 The object color convention used in the IEC 62264-2 and IEC 62264-4 UML diagrams for information models of 728 
this standard is as shown in Clause  3.3.3. 729 

Table 1 – Resource relationship network model relationships 730 

From To Type Relationship Name 

Resource relationship 
network 

Resource relationship 
network property 

Composition whole Has properties of 

Resource relationship 
network 

Resource network 
connection 

Composition whole Is a collection of 

Resource relationship 
network property 

Resource relationship 
network property 

Composition hierarchy Contains 

Resource network 
connection 

Resource network 
connection type 

Dependency Defined by 

Resource network 
connection 

From resource reference Composition whole Connects from 

Resource network 
connection 

To resource reference Composition whole Connects to 

Resource network 
connection 

Resource network 
connection property 

Composition whole Has properties of 

Resource network 
connection type 

Resource network 
connection type property 

Composition whole Has properties of 

From resource reference From resource reference 
property 

Composition whole Has properties of 

To resource reference To resource reference 
property 

Composition whole Has properties of 

Resource network 
connection property 

Resource network 
connection property 

Composition hierarchy Contains 

Resource network 
connection type property 

Resource network 
connection type property 

Composition hierarchy Contains 

From resource reference 
property 

From resource reference 
property 

Composition hierarchy Contains 

To resource reference 
property 

To resource reference 
property 

Composition hierarchy Contains 

From resource reference [Resource] class Association (A) Corresponds to 

From resource reference [Resource] Association (C) Corresponds to 

From resource reference 
property  

[Resource] class property Dependency (B) Maps to 

From resource reference 
property 

[Resource] property Dependency (D) Maps to 

To resource reference [Resource] class Association (A) Corresponds to 

To resource reference [Resource] Association (C) Corresponds to 

To resource reference 
property  

[Resource] class property Dependency (B) Maps to 

To resource reference 
property 

[Resource] property Dependency (D) Maps to 

In Table 1, [Resource] shall apply to the similar object in the following models: personnel, 731 

equipment, material, physical asset, operational location, work definition, process segment, 732 

operations definition or process segment .  733 

In Table 1, [Resource] class shall apply to objects that identify classes of resources or similar 734 

resource grouping objects (e.g. material definition). 735 
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5.2 Resource relationship network 736 

A resource relationship network shall be a composition of one or more resource network 737 

connections. 738 

Table 2 defines the relationships roles for the resource relationship network . 739 

Table 3 defines the attributes for the resource relationship network.  740 

Table 2 – Resource relationship network relationships roles 741 

Related Object Target role Multiplicity Relationship Name Description 

Resource 
network 
connection 

Resource network 
connection 

1..* Is a collection of The resource network connections  related 
to this resource relationship network  as a 
whole. 

Resource 
relationship 
network property 

Resource 
relationship 
network property 

0..* Has properties of The resource relationship network 
property(s) of this resource relationship 
network. 

Table 3 – Resource relationship network attributes 742 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a 
resource relationship network. 

Required attribute. 

NOTE  Clause Error! 
Reference source not found. 
details use of optional 
identification attributes required 
for implementation use cases. 

BN5FP B5EN B5RS BFFTR 

Description A description of the resource 
relationship network. 

Building 5 
flow path 

Building 5 
electrical 
network 

Building 5 
receive 
signoff  

Building 5 
fork truck 
route 

Hierarchy 
scope 

Identifies where the exchanged 
information fits within the role 
based equipment hierarchy.  

Optionally, hierarchy scope 
defines the scope of the 
process segment definition, 
such as the site or area where 
it is defined. 

South Shore 
(Site) / Work 
Line (Area) 

South Shore 
(SITE) / 
Packaging 
(Area) 

Mixer Sample 
Port (Work 
Unit) 

Receiving 
dock (Work 
Center) 

Published 
date  

The date and time on which the 
resource relationship network 
was published or generated.  

12-30-1951 
18:30 UTC  

10-17-2005  

18:30 UTC  

10-17-2005  

18:30 UTC  

10-17-2005  

18:30 UTC  

Relationship 
type 

Defines the type of the 
relationship.  

Defined types are 

• physical: the elements of 
the relationship are 
physically connected or in 
the same area; and 

• logical: the elements of the 
relationship are not 
necessarily physically 
connected or in the same 
area.  

Physical Physical Logical Logical 
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Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

Relationship 
form 

Defines the form of the 
relationships.  

Defined types are 

• permanent: the 
relationship is not intended 
to be split or changed 
during operations 
processes; and  

• transient: the relationship 
can be spilt or changed 
during operations 
processes. 

Permanent Permanent Permanent Transient 

5.3 Resource relationship network property 743 

A property of a resource relationship network  shall be defined as a resource relationship network 744 

property. 745 

A resource relationship network property may contain nested resource relationship network 746 

property(s). 747 

Table 4 defines the relationship roles for resource relationship network property objects. 748 

Table 5 defines the attributes for resource relationship network property objects. 749 

Table 4 – Resource relationship network property relationship roles 750 

Related 
Object 

Target role Multiplicity Relationship Name Description 

Resource 
relationship 
network 

(Source) 1 Has properties of The resource relationship network  to 
which this resource relationship network 
property belongs. 

Resource 
relationship 
network 
property 

Resource 
relationship 
network 
property child 

0..* Contains The nested resource relationship network 
properties of this resource relationship 
network property. 

Table 5 – Resource relationship network property attributes 751 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification 
of a resource 
relationship network 
property. 

Required attribute. 

P&ID document 
reference 

Resource 
relationship 
network type 

Last updated 
date 

Approver 

Description Additional information 
about the resource 
relationship network 
property. 

Reference to the 
P&ID document for 
this resource 
relationship 
network. 

The type of 
resource 
relationship 
network 

The date of 
the last update 
to the 
resource 
relationship 
network. 

The approver 
of the 
resource 
relationship 
network. 

Value The value, set of 
values, or range of the 
property. 

http://… Dependency 
model 

3 March 2015 J. Smith. 

Value unit of 
measure 

The unit of measure of 
the associated property 
value. 

NA NA NA NA 
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5.4 Resource network connection 752 

The directed relationship between two resources in a resource relationship network shall be 753 

defined as a resource network connection. 754 

A resource network connection shall be composed of the following: 755 

a) a from resource reference relationship defining one resource reference (as the starting point 756 

of a directed connection or the tail of an arrow that graphically represents the relationship); 757 

b) a to resource reference relationship defining one resource reference (as the ending point of a 758 

directed connection or the head of an arrow that graphically represents the relationship); 759 

c) zero or more resource network connection properties ;  760 

d) an associated resource network connection type. 761 

Table 6 defines the relationship roles for the resource network connection.    762 

Table 7 defines the attributes for the resource network connection.  763 

Table 6 – Resource network connection relationship roles 764 

Related Object Target role Multiplicity Relationship Name Description 

Resource 
relationship 
network 

(Source) 1 Is a collection of The resource relationship network 
defined in part by this resource network 
connection. 

Resource 
network 
connection type 

Resource 
network 
connection type 

1 Defined by The resource network connection type 
defining this resource network 
connection. 

To resource 
reference  

To resource 
reference  

1 Connects to The to resource reference to which this 
resource network connection connects.  

From resource 
reference 

From resource 
reference 

1 Connects from The from resource reference from which 
this resource network connection 
connects. 

Resource 
network 
connection 
property 

Resource 
network 
connection 
property 

0..* Has properties of The resource network connection 
property(s) related to this resource 
network connection.  

Table 7 – Resource network connection attributes 765 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a 
resource network connection. 

Required attribute. 

7685 6383290 Hyuwq9 TT28623 

Description A description of a resource 
network connection.  

Piping Wiring Next signer Next stop 

5.5 Resource network connection property 766 

A property of a resource network connection shall be defined as a resource network connection 767 

property.  768 

Resource network connection properties  are used to contain property values that are associated 769 

with the specific connection.  770 

A resource network connection property may contain nested resource network connection 771 

property(s).Table 8 defines the relationship roles of the resource network connection property . 772 
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Table 9 defines the attributes of resource network connection property .  773 

Table 8 – Resource network connection property relationship roles 774 

Related 
Object 

Target role Multiplicity Relationship Name Description 

Resource 
network 
connection 

(Source) 1 Has properties of The resource network connection defined 
in part by this resource network 
connection property.  

Resource 
network 
connection 
type property 

Resource 
network 
connection 
type property 

0..1 Maps to The resource network connection type 
property(s) of the resource network 
connection type defines this resource 
network connection property(s)  when 
derived from a specific resource network 
connection type.   

Resource 
network 
connection 
property 

Resource 
network 
connection 
property child 

0..* Contains The nested resource network connection 
properties of this resource network 
connection property. 

Table 9 – Resource network connection property attributes 775 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a 
resource network connection 
property. 

Required attribute. 

Pipe type Gauge NA Inside 

Description Additional information about 
the resource network 
connection property. 

Type of 
piping 

Wire type NA Location 

Value The value, set of values, or 
range of the property. 

53 20 NA TRUE 

Value unit of 
measure 

The unit of measure of the 
associated property value. 

Steel grade AWG NA Boolean 

5.6 From resource reference 776 

A “from” reference to a resource shall be defined as a from resource reference. 777 

A from resource reference may be composed of zero or more from resource reference properties.  778 

A property of a from resource reference shall be defined as a from resource reference property . A 779 

from resource reference property  may contain nested from resource reference property(s) . 780 

Table 10 defines the relationship roles for the from resource reference. 781 

Table 11 defines the attributes for the from resource reference.  782 

Table 10 – From resource reference relationship roles 783 

Related 
Object 

Target role Multiplicity Relationship Name Description 

Resource 
network 
connection 

(Source) 1 Connects from The resource network connection defined 
in part by this from resource reference. 

From resource 
reference 
property 

From resource 
reference 
property 

0..* Has properties of The from resource reference property(s) 
defines in part this from resource 
reference property. 
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Related 
Object 

Target role Multiplicity Relationship Name Description 

[Resource]** 
class 

[Resource] 
class 

0..1 

 

Corresponds to A cross-model association to element in 
the [resource] model as explained in 
Clause 3.3.8. 

Each resource reference object maps to 
either a class or instance object for 
definition. Not both, 

[Resource]** [Resource] 0..1 Corresponds to A cross-model association to element in 
the [resource] model as explained in 
Clause 3.3.8. 

Each resource reference object maps  to 
either a class or instance object for 
definition. Not both. 

 784 

In Table 10, [Resource] shall apply to the similar object in the following models: personnel, 785 

equipment, material, physical asset, operational location, work definition,  process segment, 786 

operations definition, process segment, test specification, or test result.. 787 

Table 11 – From resource reference attributes 788 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a 
from resource reference. 

Required attribute. 

12345 12346 A123 S7728 

Resource 
type 

The type of the resource.  

Defined types are: 

• personnel class 

• person 

• equipment class 

• equipment 

• physical asset class 

• physical asset 

• material class 

• material definition 

• material lot 

• material sublot 

• work master 

• process segment 

• operation definition 

• operational location 

• operations segment 

• test specification 

• test result 

Equipment Physical 
asset 

Personnel 
class 

Equipment 

5.7 From resource reference property 789 

A property of a from resource reference shall be defined as a from resource reference property.  790 

A from resource reference with one or more from resource reference properties shall define the 791 

subset of the resource that has the defined resource property values.  792 

Table 12 defines the relationships for the from resource reference property.  793 

Table 13 defines the attributes for the from resource reference property .  794 
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Table 12 – From resource reference property relationships roles 795 

Related Object Target role Multiplicity Relationship Name Description 

From resource 
reference 

(Source) 1 Has properties of The from resource reference defined in 
part by this from resource reference 
property.  

From resource 
reference 
property 

From resource 
reference property 
child 

0..* Contains The nested from resource reference 
properties of this from resource 
reference property. 

[Resource]class 
property 

[Resource] class 
property 

0..1 Maps to A cross-model dependency to element in 
the [Resource] model as explained in 
Clause 3.3.8. 

Each reference property maps to either a 
class or instance property for definition.  
Not both. 

[Resource] 
property 

[Resource] 
property 

0..1 Maps to A cross-model dependency to element in 
the [Resource] model as explained in 
Clause 3.3.8. 

Each reference property maps to either a 
class or instance property for definition. 
Not both. 

In Table 12, [Resource] shall apply to the similar object in the following models: personnel, 796 

equipment, material, physical asset, operational location, work definition, process segment, 797 

operations definition, process segment or operations test. 798 

Table 13 – From resource reference property attributes 799 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a 
from resource reference 
property. 

Required attribute. 

A7872 CB101 Hhjw78 Tye8 

Value A value of a property that is 
used to identify the subset of 
the resources that are 
referenced.  

200  40  First 42  

Value unit of 
measure 

The unit of measure of the 
associated property value. 

L/min A NA NA 

5.8 To resource reference 800 

A “to” reference to a resource shall be defined as a to resource reference.  801 

A to resource reference may be composed of zero or more to resource reference property(s). 802 

 803 

Table 14 defines the relationship roles for the to resource reference.  804 

Table 15Table 16Table 13 defines the attributes for the to resource reference.  805 

 806 
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Table 14 – To resource reference relationships roles 807 

Related 
Object 

Target role Multiplicity Relationship Name Description 

Resource 
network 
connection 

(Source) 1 Connects to The resource network connection defined 
in part by this to resource reference. 

To resource 
reference 
property 

To resource 
reference 
property 

0..* Has properties of The to resource reference property(s) 
defines in part this to resource reference 
property. 

[Resource] 
class 

[Resource] 
class 

0..1 Corresponds to A cross-model association to element in 
the [resource] model as explained in 
Clause 3.3.8. 

Each resource reference maps to either a 
class or instance property for definition. 
Not both. 

[Resource] [Resource] 0..1 Corresponds to A cross-model association to element in 
the [resource] model as explained in 
Clause 3.3.8. 

Each resource reference maps to either a 
class or instance property for definition.  
Not both. 

 808 

In  809 

Table 14, [Resource] shall apply to the similar object in the following models: personnel, 810 

equipment, material, physical asset, operational location, work definition, process segment, 811 

operations definition process segment, test specification, or test result. 812 

Table 15 – To resource reference attributes 813 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a to 
resource reference. 

Required attribute. 

12345 12346 A123 S7728 

Resource ID The ID of a resource. B5Tank08 B5V480Box Supervisor Line3EndOfLine 
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Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

Resource type The type of the resource. 

Defined types are: 

• personnel class 

• person 

• equipment class 

• equipment 

• physical asset class 

• physical asset 

• material class 

• material definition 

• material lot 

• material sublot 

• work master 

• process segment 

• operation definition 

• operational location 

• operations segment 

• test specification 

• test result 

Equipment Physical asset Personnel class Equipment 

5.9 To resource reference property 814 

A property of a to resource reference shall be defined as a to resource reference property . 815 

A to resource reference with one or more to resource reference property(s) shall define the subset 816 

of the resource that has the defined resource property values.  817 

A to resource reference property  may contain nested to resource reference property(s) . 818 

Table 16 defines the relationship roles for the to resource reference property. 819 

Table 17 defines the attributes for the to resource reference property.  820 

Table 16 – To resource reference property relationships roles 821 

Related Object Target role Multiplicity Relationship Name Description 

To resource 
reference 

(Source) 1 Has properties of The to resource reference defined in part 
by this to resource reference property .  

To resource 
reference 
property 

To resource 
reference property 
child 

0..* Contains The nested from resource reference 
properties of this from resource 
reference property. 

[Resource] class 
property 

[Resource] class 
property 

0..1 Maps to A cross-model dependency to element in 
the [Resource] model as explained in 
Clause 3.3.8. 

Each reference property maps to either a 
class or instance property for definition. 
Not both. 

[Resource] 
property 

[Resource] 
property 

0..1 Maps to A cross-model dependency to element in 
the [Resource] model as explained in 
Clause 3.3.8. 

Each reference property maps to either a 
class or instance property for definition. 
Not both. 
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In Table 16, [Resource] shall apply to the similar object in the following models:   822 

Personnel, equipment, material, physical asset, operational location, work definition, process 823 

segment, operations definition, process segment, or operations test. 824 

Table 17 – To resource reference property attributes 825 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a to 
resource reference property.  

Required attribute. 

A7872 CB101 Hhjw78 NA 

Value A value of a property that is 
used to identify the subset of 
the resources that are 
referenced.  

200  40  

 

First NA 

Value unit of 
measure 

The unit of measure of the 
associated property value. 

L/min A NA Boolean 

5.10 Resource network connection type 826 

A definition of a type of a resource network connection shall be defined as a resource network 827 

connection type.  828 

A resource network connection type may be composed of zero or more resource network 829 

connection type properties.  830 

Table 18 defines the relationship roles of the resource network connection type. 831 

Table 19 defines the attributes of the resource network connection type.  832 

Table 18 – Resource network connection type relationship roles 833 

Related 
Object 

Target role Multiplicity Relationship Name Description 

Resource 
network 
connection 

(Source) 0..* Defined by The resource network connection(s) 
derived from this resource network 
connection type. Only applied, if 
navigation is required. 

Resource 
network 
connection 
type property 

Resource 
network 
connection 
type property 

0..* Has properties of The resource network connection type 
property(s) related to this resource 
network connection type.  

Table 19 – Resource network connection type attributes 834 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a 
resource network connection 
type. 

Required attribute. 

NOTE  Clause Error! 
Reference source not found. 
details use of optional 
identification attributes required 
for implementation use cases. 

PC01 ME1 QE1 IE1 
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Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

Description A description of a resource 
network connection type.  

Distribution 
piping 

40 A breakers NA WIP 
replenishment 
stops 

Hierarchy 
scope 

Identifies where the exchanged 
information fits within the role 
based equipment hierarchy.  

Optionally, hierarchy scope 
defines the scope of the 
process segment definition, 
such as the site or area where 
it is defined. 

South Shore 
(Site) / Work 
Line (Area) 

South Shore 
(SITE) / 
Packaging 
(Area) 

Mixer 
Sample Port 
(Work Unit) 

Receiving 
dock (Work 
Center) 

Published 
date  

The date and time on which the 
resource relationship network 
was published or generated.  

12-30-1951 
18:30 UTC  

10-17-2005  

18:30 UTC  

10-17-2005  

18:30 UTC  

10-17-2005  

18:30 UTC  

Type The connection type Piping 
connection 

Electrical 
connection 

NA WIP-STOPS 

5.11 Resource network connection type property 835 

A property of a resource network connection type shall be defined as a resource network 836 

connection type property. 837 

Resource network connection type properties  may be used to specify the defined properties that 838 

can be associated with the specific resource network connection type.  839 

A resource network connection type property  may contain nested resource network connection 840 

type property(s). 841 

Table 20 defines the relationship roles of the resource network connection type property . 842 

Table 21 defines the attributes of the resource network connection type property .  843 

Table 20 – Resource network connection type property relationship roles 844 

Related Object Target role Multiplicity Relationship Name Description 

Resource network 
connection type 

(Source) 1 Has properties of The resource network connection type 
defined in part by this resource network 
connection type property. 

Resource network 
connection 
property 

(Source) 0..* Maps to The resource network connection 
property(s) derived from this resource 
network connection type property 
supporting its parent object. Only applied, 
if navigation is required. 

Resource network 
connection type 
property 

Resource 
network 
connection type 
property child 

0..* Contains The nested resource network connection 
type properties of this network connection 
type property. 

Table 21 – Resource network connection type property attributes 845 

Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification of a 
resource network connection 
type property. 

Required attribute. 

Pipe type LowArc NA Inside 
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Attribute 
Name 

Description Production 
Examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

Description Additional information about 
the resource network 
connection type property. 

Type of piping Breaker low 
arc  

NA Location 

Value The default value, set of 
values, or range of the 
property. 

53 1 NA TRUE 

Value unit of 
measure 

The unit of measure of the 
associated property value. 

Steel grade Type NA Boolean 

 846 

6 Work definition information 847 

6.1 Work definition model 848 

An identification of the resources and workflow required to perform a specified unit of work shall 849 

be defined as a work definition. The work definition may apply to production, maintenance, quality 850 

test, and inventory operations activities. 851 

Figure 3 below is the common work definition model; objects shown as gray boxes are defined in 852 

IEC 62264-2 of this standard.  853 

Table 22 lists the relationships of the objects in the work definition model.  854 

Work definitions are modeled as an abstract class. There are two types of work definitions that are 855 

modeled as non-abstract classes: work master and work directives. 856 

Work masters are template information not associated with any specific job order. Work directives 857 

start as copies of work masters and are augmented with information for a specific job order. 858 

A work master may have a reference to one or more operations definitions or operations segments. 859 

In this situation, the work master defines the detailed steps needed to accomplish all or part of the 860 

operation. 861 
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 862 

 863 

Figure 3 – Work definition model 864 

NOTE The object color convention used in the IEC 62264-2 and IEC 62264-4 UML diagrams for information models is 865 
as shown in Clause 3.3.3. 866 

To simplify Figure 3, the following relationships between work definition objects and the operations 867 

test model objects are not shown. For the complete contextual view of these relationships, each 868 

relationship is listed in Table 22 with the relationship roles defined in each object subclause in 869 

their relationship role table.  870 

a) resource specification objects and test specification (defined in IEC 62264-2 of this standard); 871 

b) resource specification objects and test result (defined in IEC 62264-2); 872 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


IEC CD 62264-4 © IEC 2020 – 36 – 

c) work definition (work master and work directive) and evaluated property (defined in IEC 62264-873 

2); 874 

d) work definition (work master and work directive) and property measurement (defined in IEC 875 

62264-2). 876 

All work definition relationships to test specification and test result are shown in IEC 62264-2 in 877 

Figure 16 – Operations test model and listed in Table 99 – Operations test requirement relationship 878 

roles. 879 

Table 22 – Work definition model relationships 880 

From To Type Relationship Name 

Work master Work definition  (Abstract type) 

Work directive Work definition  (Abstract type) 

Work definition Parameter specification Composition whole Contains 

Work definition Personnel specification Composition whole Contains 

Work definition Equipment specification Composition whole Contains 

Work definition Physical asset specification Composition whole Contains 

Work definition Material specification Composition whole Contains 

Work master Operations definition Association Corresponds to 

Work master Operations segment Association Corresponds to 

Work master Process segment Association Corresponds to 

Work master Work master Association Defined by 

Work master Work master Composition hierarchy Contains 

Work master Workflow specification Association Corresponds to 

Work directive Work master Association Is created from 

Work directive Work directive Composition hierarchy Contains 

Work directive Workflow specification Association  Corresponds to a 

Job order Work master Association  Corresponds to a 

Job order Work directive Association  Corresponds to a 

Personnel specification, 

equipment specification, 

physical asset specification, 
and 

material specification. 

Test specification  

(Defined in IEC 62264-2) 

Association Specifies 

Test specification 

(Defined in IEC 62264-2) 

Personnel specification, 

equipment specification,   

physical asset specification, 
and 

material specification. 

Association Specifies test for 

Test result 

(Defined in IEC 62264-2)  

Personnel specification, 

equipment specification,   

physical asset specification, 
and 

material specification. 

Association Generated in context of 

Evaluated property 

(Defined in IEC 62264-2) 

Work definition Association Measured with method of 

Full document details: 23/30454990 DC

http://www.avadocuments.com/doc/23-30454990-dc
http://www.avadocuments.com/doc/23-30454990-dc


 – 37 – IEC CD 62264-4 © IEC 2020 

From To Type Relationship Name 

Property measurement 

(Defined in IEC 62264-2) 

Work definition  Association Measured with method of 

Parameter specification Parameter specification Composition hierarchy Contains 

Personnel specification Personnel specification Aggregation hierarchy Is made up of 

Personnel specification Personnel specification 
property 

Composition whole Has properties of 

Personnel specification 
property 

Personnel specification 
property 

Composition hierarchy Contains 

Personnel specification Personnel class Association (A) Corresponds to 

Personnel specification Person Association (C) Corresponds to 

Personnel specification 
property 

Personnel class property Dependency (B) Maps to 

Personnel specification 
property 

Person property Dependency (D) Maps to 

Equipment specification Equipment specification Aggregation hierarchy Is made up of 

Equipment specification Equipment specification 
property 

Composition whole Has properties of 

Equipment specification 
property 

Equipment specification 
property 

Composition hierarchy Contains 

Equipment specification Equipment class Association (A) Corresponds to 

Equipment specification Equipment Association (C) Corresponds to 

Equipment specification 
property 

Equipment class property Dependency (B) Maps to 

Equipment specification 
property 

Equipment property Dependency (D) Maps to 

Physical asset specification Physical asset specification Aggregation hierarchy Is made up of 

Physical asset specification Physical asset specification 
property 

Composition whole Has properties of 

Physical asset specification 
property 

Physical asset specification 
property 

Composition hierarchy Contains 

Physical asset specification Physical asset class Association (A) Corresponds to 

Physical asset specification Physical asset Association (C) Corresponds to 

Physical asset specification 
property 

Physical asset class property Dependency (B) Maps to 

Physical asset specification 
property 

Physical asset property Dependency (D) Maps to 

Material specification Material specification Aggregation hierarchy Is assembled from 

Material specification Material specification 
property 

Composition whole Has properties of 

Material specification 
property 

Material specification 
property 

Composition hierarchy Contains 

Material specification Material class Association (A) Corresponds to 

Material specification Material definition Association (A) Corresponds to 

Material specification Material lot Association (C) Corresponds to 

Material specification Material sublot Association (C) Corresponds to 
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From To Type Relationship Name 

Material specification 
property 

Material class property Dependency (B) Maps to 

Material specification 
property 

Material definition property Dependency (B) Maps to 

Material specification 
property 

Material lot property Dependency (D) Maps to 

6.2 Work master 881 

The resources and instructions required to perform a unit of work without reference to a specific 882 

job order shall be defined as a work master. A work master 883 

• identifies material classes or material definitions, 884 

• identifies nominal production run sizes (standard job order size),  885 

• identifies equipment classes for work centers and work units, and 886 

• may identify other information required to execute the work definition for a job order. 887 

EXAMPLE 1 Instructions, automation procedures, SOPs, recipes, drawings, CNC programs, packaging specifications, 888 
label specifications, and transition specification.  889 

A work master may contain zero or more work masters defining a hierarchy of work masters with 890 

the hierarchy defined through workflow specification nodes in the workflow specification. 891 

A work master shall be defined as pattern or instance. A pattern work master defines a “template,” 892 

upon which other pattern or instance work masters may be based. In the specialization association 893 

relationship, “defined by”, on work master object, an instance or child pattern work master may be 894 

defined by a parent pattern. A work master may include the objects, relationships, and properties 895 

of the pattern work master. 896 

Unlike instance work masters, pattern work masters shall not be directly scheduled or executed. 897 

Therefore, job orders, job responses and work directives shall not reference pattern work masters. 898 

The parameter, personnel, equipment, physical asset and material specifications of a work master 899 

may map to those of any pattern work master upon which the work master is based. 900 

EXAMPLE 2 A pattern work master can contain material specifications that reference material classes, while an instance 901 
work master based on this pattern work master can contain material specifications that reference material definitions 902 
belonging to those material classes. 903 

EXAMPLE 3 A mining organization could define the following pattern and instance work masters: 904 

1. extraction (pattern); 905 

2. coal extraction (pattern), specialization of extraction (pattern); 906 

3. Iron ore extraction (pattern), specialization of extraction (pattern) 907 

4. coal site S1 extraction (instance), specialization of coal extraction (pattern); 908 

5. iron ore site S2 extraction (instance), specialization of iron ore extraction (pattern). 909 

Pattern work masters provide a basis for standardization and reuse of pattern work masters across 910 

many instance work masters across and between plants. 911 

6.3 Work directive 912 

The resources and instructions required to perform a unit of work for a specific job order shall be 913 

defined as a work directive. A work directive 914 

• is created as a copy of a work master, 915 

• is used to control one job order or part of a job order, 916 
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• defines exact batch sizes or production run sizes , 917 

• may identify material lots or material sublots for the job order, 918 

• may identify specific work centers and/or work units for the job order, 919 

• may identify specific personnel for the job order, and 920 

• contains the actual executed information after execution of the job order. 921 

A work directive may contain zero or more work directives, defining a hierarchy of work directives 922 

with the hierarchy defined through workflow specification nodes in the workflow specification. 923 

There is one work directive for each job order. It contains the specific information required to 924 

perform the job order and the workflow specification associated with the job order. Figure 4 925 

illustrates the recursive nature of work masters and work directives. 926 

 927 

Figure 4 – Relationship of work master to work directive 928 

NOTE 1 The dashed vertical line in Figure 4 represents the tasks in operations execution management that create a 929 
work directive from a work master based on the requirements of the job list. 930 

NOTE 2 A common scenario is where ad hoc work is performed with no work master or operations definition associated 931 
such as a material spills or unplanned and undefined movements of material or use of equipment. This scenario requires 932 
a 0..1 relationships between a work master and work directive / job order. The process of ad hoc work can be recorded 933 
in a work directive to an ad hoc job order.  934 

Table 23 defines two additional attributes for material specification objects to support the material 935 

lot and material sublot information used in work directives. 936 

Work directive

“job order independent” information “job order specific” information

Work master (Starts as copy of a work master)

Workflow

specification

Header, material specification,

equipment specification, 

personnel specification, …

Work master

Workflow

specification

node

Reference to

Workflow

specification

Header, material specification,

equipment specification, 

personnel specification, …

Work directive

Workflow

specification

node

Reference to

(Starts as copy of a work master)

(Ends with actual executed information)

(Ends with actual executed information)

Derived from

Derived from
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Table 23 – Additional material specification attributes 937 

Attribute Name Description 

Material lot Identifies the associated material lot or set of material lots of the specification for a work 
directive.   

Material sublot Identifies the associated material sublot or set of material sublots of the specification for a work 
directive. 

6.4 Work definition 938 

Table 24 defines the relationship roles for the work definition that are common to both work master 939 

and work directive. 940 

Table 25 defines the attributes for work definition. 941 

The work master and work directive objects are specialized types of the super class of work 942 

definition, and the work definition attributes shall be included in the work master and work directive 943 

attributes. 944 

The work definition is an abstract object that cannot be instantiated. Only the specialized objects 945 

(work master and work directive) can be instantiated and, therefore, is referenced within a 946 

relationship. 947 

Table 24 – Work definition relationship roles 948 

Related Object Target role Multiplicity Relationship Names Description 

Parameter 
specification 

Parameter 
specification 

0..* Contains The parameter specifications related to 
this work definition. 

Personnel 
specification 

Personnel 
specification 

0..* Contains The personnel specifications related to 
this work definition. 

Equipment 
specification 

Equipment 
specification 

0..* Contains The equipment specifications related to 
this work definition. 

Physical asset 
specification 

Physical asset 
specification 

0..* Contains The physical asset specifications  related 
to this work definition. 

Material 
specification 

Material 
specification 

0..* Contains The material specifications related to this 
work definition. 

Evaluated property 

(Defined in IEC 
62264-2) 

(Source) 0..* Measured with 
method of 

This work master ID or work directive ID 
which is applied test method to obtain 
the measurement of the evaluated 
property for test specification of the 
testable object property ID. 

Property 
measurement 

(Defined in IEC 
62264-2) 

(Source) 0..* Measured with 
method of 

This work master ID or work directive ID 
which is applied test method to obtain 
the measurement of the property 
measurement for test specification of the 
testable object property ID. 

Table 25 – Work definition attributes (common in work master and work directive) 949 

Attribute 
Name 

Description Production 
examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

ID A unique identification as the 
work master ID or work directive 
ID. 

Required attribute. 

NOTE 1  Clause Error! 
Reference source not found. 
details use of optional 

Export quality 
widget 

Medium size 
AC motor 
overhaul  

Potency 
test 
procedure 

Tank transfer 
procedure 
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Attribute 
Name 

Description Production 
examples 

Maintenance 
Examples 

Quality 
Examples 

Inventory 
Examples 

identification attributes required 
for implementation use cases. 

Version An identification of the version of 
the work master version or work 
directive version.  

In cases where there are multiple 
versions of a work definition, 
then the version attribute shall 
contain the additional 
identification information to 
differentiate each version. 

1.0 1.4 1.1 1.1 

Description Contains additional information 
and descriptions of the work 
master or directive.  

“Information 
defining 
resources 
required for 
work of a 
single ‘export 
quality 
widget’” 

For overhauls 
of motors less 
than 200 HP. 

Test for 
potency of 
product 

Movement of 
material from 
one tank to 
another 

Hierarchy 
scope 

Identifies where the exchanged 
information fits within the role-
based equipment hierarchy. 

East Wing 
manufacturing 
line #2 

CNC Machine 

Asset ID 
13465 

Test cell 4 

Receiving 

Warehouse 
B 

Work type Describes the category of work. 

Defined values are  

• production 

• maintenance 

• quality 

• inventory 

• mixed 

“Mixed” can be used when the 
work definition contains 
resources and routing 
information required to perform 
several types of work. 

Production Maintenance Quality Inventory 

Duration Duration, if known. 25  4 1 40 

Duration unit 
of measure 

The units of measure of the 
duration, if defined. 

Minutes Hours Day Minutes 

Published 
date  

The date and time on which the 
work master or work directive was 
published or generated.  

12-30-1951 
18:30 UTC  

10-17-2005  

18:30 UTC  

10-17-2005  

18:30 UTC  

10-17-2005  

18:30 UTC  

NOTE 2 A MIMOSA solution package is the equivalent of a work definition for maintenance.  950 

6.5 Work master relationship roles and attributes 951 

Table 26 – Work master relationship roles, in combination with Table 24 – Work definition 952 

relationship roles, defines the complete set of relationship role for the work master.  953 

Table 27 – Work master attributes, in combination with Table 25 – Work definition attributes 954 

(common in work master and work directive), defines the complete set of attributes for the work 955 

master.  956 

A work master may contain work masters, defining a hierarchy of work masters. A work master 957 

may be defined as pattern or instance. An instance work master may include some of the properties 958 

of a pattern work master. 959 
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Table 26 – Work master relationship roles 960 

Related 
Object 

Target role Multiplicity Relationship Name Description 

Work master Work master 
child 

0..* Contains The related object(s) makes up part of this 
work master as the whole. 

Work directive (Source) 

 
 

 

0..* Is created from The work directive(s) created from this 
work master. 

in cases where there are multiple work 
directive versions of a work directive, then 
the work directive version attribute shall 
contain the additional identification 
information to differentiate each version. 
The multiplicity of 0..1. 

Job order 

 

NA (source) 0..* Corresponds to A unique identification of the job order 
associated with this work master. 

The ID is used in other parts of the model 
when the job order needs to be identified. 

Work master Work master 
pattern 

0..1 Defined by In support of the definition type attribute, 
this instance or child pattern work master 
includes objects, relationships and 
properties of the parent pattern work 
master. 

Process 
segment 

Process 
segment 

0..* Corresponds to The process segment(s) associated to this 
work master. 

Operations 
definition 

Operations 
definition 

0..* Corresponds to The operations definition(s) associated to 
this work master. 

Operations 
segment 

Operations 
segment 

0..* Corresponds to The operations segment(s) associated to 
this work master. 

If the operations segment reference is 
insufficient to identify the operations 
segment, then this work master should 
also identify the operations definition 
reference. 

Workflow 
specification 

Workflow 
specification 

0..1 Corresponds to This work master defined in part by the 
workflow specification(s).  

The version attribute of the work 
specification may be specified. In cases 
where used in multiple workflow master 
versions, then the version attribute shall 
contain the additional identification 
information to differentiate each version. 

Table 27 – Work master attributes 961 

Attribute 

Name 

 

Description 

Production 

Examples 

Maintenance 

Examples 

Quality 

Examples 

Inventory 

Examples 

Definition 
type 

Defines the type of the work master. 

The specialization relationship, “defined by”, 
identifies the pattern work master ID used to 
define the instance work master. 

Defined types are 

• pattern: a work master used as a 
template for other work masters; 

• instance: a work master directly 
scheduled, dispatched and executed.  

Pattern Instance Instance Pattern 
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6.6 Work directive relationship roles and attributes 962 

Table 28 – Work directive relationship roles, in combination with Table 24 – Work definition 963 

relationship roles, defines the complete set of relationship roles for a work directive. 964 

Table 25 – Work definition attributes (common in work master and work directive) and Table 29 – 965 

Work directive attributes define the attributes for the work directive. A work directive may contain 966 

work directives, defining a hierarchy of work directives. 967 

Table 28 – Work directive relationship roles 968 

Related Object Target role Multiplicity Relationship Name Description 

Work master Work master 0..1 Is created from The work master used to create this work 
directive. 

in cases where there are multiple work 
master versions, then the work master 
version attribute shall contain the 
additional identification information to 
differentiate each version 

Work directive Work directive 
child 

0..* Contains The related object(s), work directive, 
makes up part of this work directive as 
the whole. 

Workflow 
specification 

Workflow 
specification 

0..1 Corresponds to This work directive defined in part by the 
workflow specification(s).  

The version of the work directive may be 
specified in the attribute of this object.  

Job order 

 

(Source) 0..* Corresponds to A unique identification of the job order 
associated with this work directive. 

The ID is used in other parts of the model 
when the job order needs to be identified. 

 969 

Table 29 – Work directive attributes  970 

Attribute 

Name 

 

Description 

Production 

Examples 

Maintenance 

Examples 

Quality 

Examples 

Inventory 

Examples 

Work 
directive 
state 

Indicates the state of the job response.  

Defined values are:  

− waiting,  

− ready,  

− running,  

− completed,  

− aborted,  

− held,  

− suspended, and 

− closed.  

Completed Closed Running Suspended 

 971 

6.7 Parameter specification 972 

The definition of this object, the relationship roles, and the attributes for this object are defined in 973 

IEC 62264-2 of this standard.  974 

A parameter specification may be made up of zero or more nested parameter specifications. 975 
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6.8 Personnel specification 976 

The definition of this object, the relationship roles, and the attributes for this object are defined in 977 

IEC 62264-2 of this standard. 978 

6.9 Personnel specification property 979 

The definition of this object, the relationship roles, and the attributes for this object are defined in 980 

IEC 62264-2 of this standard. 981 

6.10 Equipment specification 982 

The definition of this object, the relationship roles, and the attributes for this object are defined in 983 

IEC 62264-2 of this standard. 984 

6.11 Equipment specification property 985 

The definition of this object, the relationship roles, and the attributes for this object are defined in 986 

IEC 62264-2 of this standard. 987 

6.12 Physical asset specification  988 

The definition of this object and the attributes for this object, the relationship roles, are defined in 989 

IEC 62264-2 of this standard. 990 

6.13 Physical asset specification property 991 

The definition of this object, the relationship roles, and the attributes for this object are defined in 992 

IEC 62264-2 of this standard. 993 

6.14 Material specification 994 

The definition of this object, the relationship roles, and the attributes for this object are defined in 995 

IEC 62264-2 of this standard of this standard.  996 

A material specification may be an assembly of zero or more nested material specifications. 997 

In Error! Reference source not found. Error! Reference source not found., Table 23 defines 998 

two additional attributes for material specification objects to support the material lot and material 999 

sublot information used in work directives. 1000 

6.15 Material specification property 1001 

The definition of this object, the relationship roles, and the attributes for this object are defined in 1002 

IEC 62264-2 of this standard. 1003 

6.16 Workflow specification information 1004 

6.16.1 Workflow specification model 1005 

A workflow specification is represented as a collection of nodes and connections. Each node is 1006 

defined by a type definition, and each connection is defined by a type definition. A node may 1007 

contain a reference to a work definition. 1008 

Different workflow representations are described as collections of node types and connection 1009 

types. See Annex C and Annex D for examples of workflow specifications for different formats. 1010 

NOTE 1 Workflows are not unique to the manufacturing operations management domain.  See the business process 1011 
model and notation (BPMN) at http://www.omg.org/spec/BPMN/ as a possible structure for a workflow format. BPMN is 1012 
an example of a suitable specification available commercially. This information is given for the convenience of users of 1013 
this standard and does not constitute an endorsement by IEC of BPMN products.  1014 

NOTE 2 The IEC 61512-1 recipe definitions are a workflow format. See the IEC 61512-2 definition for the recipe structure.  1015 

NOTE 3 Flowcharts are a workflow format. 1016 
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NOTE 4 An IDEF (Integrated DEFinition) diagram is a workflow format. 1017 

The workflow specification model is shown in Figure 5. Table 30 lists the relationships of the 1018 

objects in the work specification model. The model is a general model for exchanging workflows 1019 

and is not unique to any specific workflow format. It represents the workflow as a collection of 1020 

nodes and connections. The meaning of the nodes and connections is determined by the workflow 1021 

format. 1022 

 1023 

 1024 

 1025 

Figure 5 – Workflow specification model 1026 

NOTE 5 The object color convention used in the IEC 62264-2 and IEC 62264-4 UML diagrams for information models is 1027 
as shown in Clause 3.3.3. 1028 

Table 30 – Workflow specification model relationships 1029 

From To Type Relationship Name 

Workflow specification Workflow specification 
property 

Composition whole Has properties of 

Workflow specification Workflow specification Association Defined by 

Workflow specification 
property 

Workflow specification 
property 

Composition hierarchy Contains 

Workflow specification Workflow specification node Composition whole Is a collection of 
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From To Type Relationship Name 

Workflow specification Workflow specification 
connection 

Composition whole Is a collection of 

Workflow specification node Workflow specification Composition whole Contains 

Work master Workflow specification Association Corresponds to a 

Work directive Workflow specification Association Corresponds to a 

Job response Workflow specification Association Corresponds to a 

Job response Workflow specification node Association Corresponds to a 

Workflow specification node  Work master Association Corresponds to a 

Workflow specification node  Work directive Association Corresponds to a 

Workflow specification node Workflow specification node 
property 

Composition whole Has properties of 

Workflow specification node 
property 

Workflow specification node 
property 

Composition hierarchy Contains 

Workflow specification node Workflow specification node 
type 

Association Defined by 

Workflow specification node 
type 

Workflow specification node 
type property 

Composition whole Has properties of 

Workflow specification node 
type 

Workflow specification node 
type 

Association Includes properties of 

Workflow specification node 
type property 

Workflow specification node 
type property 

Composition hierarchy Contains 

Workflow specification node 
property 

Workflow specification node 
type property 

Dependency Maps to 

Workflow specification 
connection 

Workflow specification node Association Connects to 

Workflow specification 
connection 

Workflow specification node Association Connects from 

Workflow specification 
connection 

Workflow specification 
connection property 

Composition whole Has properties of 

Workflow specification 
connection property 

Workflow specification 
connection property 

Composition hierarchy Contains 

Workflow specification 
connection 

Workflow specification 
connection type 

Association Defined by 

Workflow specification 
connection type 

Workflow specification 
connection type property 

Composition whole Has properties of 

Workflow specification 
connection type 

Workflow specification 
connection type 

Association Includes properties of 

Workflow specification 
connection type property 

Workflow specification 
connection type property 

Composition hierarchy Contains 

Workflow specification 
connection property 

Workflow specification 
connection type property 

Dependency Maps to 

A workflow specification shall be defined as pattern or instance. A pattern workflow specification 1030 

defines a “template,” upon which other pattern or instance workflow specifications may be based. 1031 

A workflow specification may include the objects, relationships, and properties of a  pattern 1032 

workflow specification. In the specialization association relationship, “defined by”, on workflow 1033 

specification object, a instance or child pattern workflow specification may be defined by a parent 1034 

pattern. 1035 
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