ISO/IEC 19987:2024-03 (E)

Information technology - EPC Information Services (EPCIS)

Contents

Page

INtrodUucCtion.....cccciicciesssnsnssnsssssssnnnnsnsnssnssnsnnsnsnnnnnnnnnnunnnnnnnnnnnnsnnnnns L

Relationship to the GS1 System Architecture.........cccvveiviiinincinnnas 2

2.1 Overview of GS1 Standards ...c.vviriiiiiiiii s e e 2
2.2 EPCIS in relation to the “Capture” and “"Share” layers.......ccccoviiiiiiiiiiiiiii s 3
2.3 EPCIS in Relation to trading partners ... .coocviiiiiii i i i i ae s 4
2.4 EPCIS in relation to other GS1 System Architecture components............c.ccvivenns 5

EPCIS specification principles ....cccciiiiciiic i smi s s s ssssssnsse s 8
Terminology and typographical conventions .......ccccviernnnesssnsnnanss 9

EPCIS specification framework .......cccuveviemmmsssnrsssssssnsssnssanssasens 10

5.1 = 1Y 7= ol N 10
5.2 EXEENSIDII Y o 11
5.3 1o T 10T =T 11

Abstract data model layer......ccccvvciiicmirrncrie s ins s sse s snnnsnas 13

6.1 Event data and master data ........ovviiiiiiiiii e 13

6.1.1  Transmission of master data in EPCIS.........cciiiiiiiiiiiiiii e 15
6.2 Standard vocabulary and user vocabulary ......ccciiiiiiiiiiii 15
6.3 EXTENSION MECHANISIMNS Lottt e e e e e eeaaeas 17
6.4 Identifier representation .........c.oieiii i e 18
6.5 Hierarchical VOCAbUIAIIES .....viiiii i e e ee s e rneennes 19

Data definition layer.......cccccviiiicinicmnc s snsesns s ssssssss s s ssnssnnnens 20

7.1 General rules for specifying data definition layer modules ............cccovviiiiiniinnnnn. 20
2% S R (o = o | 20
2% N |\ - Yo [ o 21
2% NG R Y =1 o 0= o | ot 21
7.2 Core event types module — OVEINVIEW .....civiieiiiiiiiiiiiiii e e 23
7.2.1  UML Diagrams of EPCIS EVeNt TYPES ..cuiiiiiiiiiiiiiieiie s eaeeaes 24
7.2.2  Overview of EPCIS event "dimensions" (non-normative)...........ccovvivinnnen. 25
7.2.3 Table of vocabulary tYyPes ..o 28
7.3 Core event types module - building blocks ......coiiiiiiiiii 29
7.3.1  PHIMIEIVE LY DS ittt i i e e 29
720G 1572 Vo u [0 o 1 1Y/ o 1= TS S 30
7.3.3  The "What” dimensSion .....oouiiiii i e 31
7.3.4  The "When" dimenSioN ..o e e ae e aeeaes 32
7.3.5 The “Where” Dimension - read point and business location....................... 33
7.3.6  The "Why” dimENSioN oo e e e e ree e 36
7.3.7  The "HOW"” diMenSion ..ueiii i s e e e ae e e aneenneenneens 40
7.3.8 Instance/Lot master data (ILMD) .....iiviiiiiiiiiiiiiii e 47
7.4 Core event types module — @VENTS .....oiviiiiiiii 48
74,1 EPCISEVENT ¢ttt 48



8

10

11

12

7.4.2 ObjectEvent (subclass of EPCISEVENT) .....cviiiiiiiiiiiiiiiiienenese e eaeees 52

7.4.3 AggregationEvent (subclass of EPCISEVENt).......ccooviiiiiiiiiiiiiiiiiieeeeee 56
7.4.4 TransactionEvent (subclass of EPCISEvENnt) .....coccviviiiiiiiiiiiiiiieneeeeee 60
7.4.5 TransformationEvent (subclass of EPCISEVENL) .....ccvviviiiiiiiiiiiiiiiiinecinens 65
7.4.6  AssociationEvent (subclass of EPCISEVENL) ......ccviiiiiiiiiiiiiii i e ciaeas 68
Service Layer .iiccvirrerrasmsssmsnsssnssasssnsssnsssnssanssnsssnnssnssnnsnnnsnnnsnnsnnnss 74
8.1 Core capture operations Module.........oviiiiiiiiiii 76
8.1.1 Authentication and authorisation...........ccoiiiiiiiiii 76
S T A O ¥ o | = =] =T Y T o= 77
8.2 Core Query operations MOdUlE........oii i 78
8.2.1  AUthentiCation. ..o e 78
8.2.2  Authorisation and redaction.........ccooviiiiiiii 79
8.2.3 Queries for large amounts of data.........cooiiiiiiiii 79
8.2.4  Overly COMPIEX QUEIIES .uuuuiieiitiitiaiie ettt s e e s e e e e eenes 80
8.2.5 Query framework (EPCIS query control interface)........ccoooviiiiiiiiiiiiiinnnnns. 80
£ 7072 CYRN =1 o g'e] ol oo g o [} o] o 13N P 86
8.2.7 Predefined queries for EPCIS .....cciiiiiiiii i e e e 88
8.2.8 Query callback interface .....coviiiiiiii 121

XML bindings for data definition modules .......cccvviciiiiinnncnnneen 122

9.1 Extensibility mechanism ..o 122
9.2 Standard business document header .......ccovviiiiiiiiii i 125
9.3 EPCglobal Base SChemMa ....ciiuiiiiii i e e e e e 125
9.4 Master data in the XML binding ....ccviiiiiiii s eeeas 126
9.5 Schema for Core EVENE LY PES vttt i e e e 127
9.6 Core event types — examples (Non-Normative) ........cooviiiiiiiiiiiii e 128

JSON/JISON-LD bindings for data definition ..........ccoveciviiiineann 129

10.1 Brief introduction to JSON and JSON-LD in the context of EPCIS..............c..c.ut.. 129
10.1.1 JavaScript Object Notation (JSON) ..iciiiiiiiiiii i 130
10.1.2 JSON for Linked Data (JSON-LD).....cuiuiuiiiiiinineieneneeeseee e e e e e 131
10.1.3 Features of the JSON-LD context reSoUrCe.....ccvvviiiiiiiieiieiieiiniinaieeaeaneans 132
10.1.4 Compact URI Expressions (CURIES)......cciviiiiiiiiiiiiiiiiiiiiienenieseenaaaes 133

10.2 Expression and validation of EPCIS data structures in JSON and JSON-LD ......... 134
10.2.1 Expressing data fields expecting simple values.........c.cocoviiiiiiiiiinennnnn. 134
10.2.2 Validating data fields expecting simple values..........c.c.cooiiiiiiiiiciiiinnnnn. 136
10.2.3 Validation of fields (e.g. 'action') that expect a string value from an
=T8T g a1 = =T ) S 138
10.2.4 Expressing simple lists of values ........ccoiiiiiiiiiiii 139
10.2.5 Validating lists of ValUES ......cviiiiiiiiii e 140
10.2.6 Expressing lists of elements with inline attributes expressing type ........... 140
10.2.7 Modelling and validating subclasses of EPCIS event ........c.ccocevivviiiieinnnnn. 143
10.2.8 Comparison of how validation rules are expressed in XSD, JSON Schema and
SHACL 144
10.2.9 Mapping core SBDH fields to the JISON/JSON-LD data format for EPCIS .... 146
10.2.10 Online validation tools for JSON Schema and SHACL..........c.ccvoviiiiiiinnnnn. 146
10.2.11 Libraries and toolkits providing JSON-LD SuppoOrt........cccovvviiiiineiniinnnns 146

10.3 Validation schema (references to normative content) ........ccocviiiiiiiiiiiiinnenn. 146

10.4 Non-normative examples in JSON and JSON-LD .......ccociiiiiiiiiiiiiiiiiiiieeeeaess 147

Bindings for core capture operations module........c.civeervemrvennnnn 147
11.1  Message qUEUE biNdiNg....couiuiiiiiiiiiiii e e s 147
3 A I S o T1 o o 1o T PR 148

REST Bindings ..uccuviermaeriammsasmsnsssnssnnssasssnsssnssanssnsssnsssnssnnssnnsnnnsnnss 149
3 72 R o T LI (o] £ 1 V7 =Y o1 o] o 1= 149
3220 N 1 o Yo [ o o o oo T 2 =1 149



13

14

15

16

17

12.3 Content negotiation, service discovery and custom headers for EPCIS .............. 151

12.4 Authentication and Authorization.......c.coeiiiiiii e 153
A T =2 T 11 1= 1l o] I 154
12.6  Capturing EPCIS EVeNtS ..o e v e e s s e e e ane e anaes 154
12.6.1 Capture INtEIr At «oviiii it e e e aeaas 155
12.6.2 Capture Jobs INterface .ivvuiiii i e 156
12,7  EVENTS INEOI @t ittt 157
12.7.1 EPCIS events COllECLIONS . .uiviiriiiii e e e e e ae e 157
12.7.2 EPCIS events endpoints . ...ciiiiiiiiiii i 157
12.7.3 Event filtering with the EPCIS query language..........cccoovieiiieiniiiinnnnnennns 158
12.7.4 TOP-lEVEl FE@SOUICES....utieiitiitiiiii et e e e e e e 159
12.8  Query coNtrol INTEITACE .. cve i 160
12.8.1 Creating and using N@amed QUEKIIES .....c.viviieiiiiiiiiiii e eeeaes 162
12.8.2 Deleting Named QUEMES ....uuiiriiiiiie ittt e e e e e 162
12.8.3 Subscribing to Named QUENIES......c.iiiiiiiiiiii e 162
12.8.4 EPCIS QUErY langUage ..ooueiiiii ittt i et it e e et et a e e e eeaneaas 167
12.8.5 EPCIS query in the URL ...ciiiiiiiiii it aeaas 168
12.9 Backward Compatibility of REST bindings with EPCIS 1.2.....c.ccvviiiiiiiiiiieenen. 169
12.10 EPCIS Error Conditions and HTTP Status Code Mapping .......c.voevviiiiiiiiiininnnnnsn. 169

Bindings for core query operations module..........ccvvcrvervnernnnnnas 172

13.1 XML schema for core query operations module..........ccoiiiiiiiiiiiiiiicii e 172
13.2 SOAP/HTTP binding for the query control interface..........ccocoiiiiiiiiiiiiiiic i, 173
13.3 AS2 Binding for the query control interface........ccviiiiiiiiiiiiiii 174
13.3.1 GS1 AS2 guidelines (Non-Normative) ...ccoiiiiiiiiiiiiii e 175
13.4 Bindings for query callback interface........coviiiiiiiii i 177
13.4.1 General Considerations for all XML-based bindings ............c.covviiiiiiennn. 178
13.4.2 HTTP binding of the query callback interface...........cooeiiiiiiiiiiiiiic i, 178
13.4.3 HTTPS binding of the query callback interface.........ccocoeviiiiiiiiiiiinnenns 179
13.4.4 AS2 Binding of the query callback interface ..........cccooiiiiiiiiciiiii e 179

CoNfOrMaANCE . .cceeeeiicinsssssssasnsssssnsnnnnnnnsssssssnsnssnnnnnnnnnnnnsnssssnnsnnnnns LSO

14.1 Conformance of EPCIS XML data ......ccciuiiiiuiiiiiiiniiii e e e 180
14.2 Conformance of EPCIS capture interface clientS.......c.coviviiiiiiiiiiii e 180
14.3 Conformance of EPCIS capture interface SErvers ........coovovviiieiiiieiiiiaieieanns 180
14.4 Conformance of EPCIS query interface clients .......coooieiiiiiiiiii e 181
14.5 Conformance of EPCIS query interface SErVers .......oouiiiieieiiiie e iieeieieneanns 181
14.6 Conformance of EPCIS query callback interface implementations ..................... 181
14.7 Conformance of JSON/JSON-LD bindingS.....ccoviiiiiiiiiiiiii e e 181
14.8 Conformance of REST Interface for EPCIS 2.0 Servers.......cocviviiiiiiiieiieninnnennss 182
UML Diagrams for SBDH........ciccrimierieriesiessesiessessassssassnssnssnsnnsas 184
15.1 UML aligned with text of SBDH specification.........c.cocoiiiiiiiiiii e 185
15.2 UML aligned with XSD of SBDH specification ...........coooviiiiiiiiiiiiicinie e 185
List of abbreviations (non-normative) .....cccvciviciicricrisrnsnnesnans 185

REfEIrENCES civvirrrsrserenennnnnnssssssssnsnssnssnssssnnnnsnsssssnsnsnnsnnsnnnnnnnnnsnnsnss L7



Index of figures

Figure 2-1 EPCIS in relation to the "Capture" and "Share" layers .......c.cccooviiiiiiiiiiiiiieaa, 3
Figure 2-2 EPCIS in relation to other GS1 System Architecture components ............ccocevieinnnnn. 5
Figure 5-1 Layers of the EPCIS specification framework.........cooviiiiiiiiiiiiiiii e 10
Figure 6-1 Structure of event data and master data in EPCIS.........cooiiiiiiiiiiiii e 14
Figure 7-1 EPCIS data definition NOtation .........ccooiuiiiiiii e 21
Figure 7-2 EPCIS UML with ONtology fOCUS ..uiuiiiiiii i e ee e 24
Figure 7-3 EPCIS UML With SYyntax fOCUS ... .t et e e e e e e eaas 24
Figure 7-4 Example of the distinction between a read point and a business location .............. 35
Figure 7-5 Coordinate reference Systems ..o 46
Figure 7-6 Association and Aggregation with returnable transport units (RTIS).........ccvvvvunnne. 69
Figure 7-7 Association and Aggregation with containers ........c.coiiiiiii i 70
Figure 7-8 Association and Aggregation iN @ FMOOM .......ouieiieieii e e e e aeeeeeaas 70
FIgure 8-1 EPCIS SerViCe Lay el ciiiiiiiiii it eiie et i e ae e et e s s aee s sane e sane e s sannesannneeeannnes 75
Figure 10-1 RDF Triple: Subject-Property-Value .........cooiiiiiiiiiiiii e 130
Figure 10-2 Supporting multiple formats for EPCIS / CBV 2.0 .............ccoccviviiiiiiiennnn 134
Figure 12-1 Client first uses OPTIONS to discover which versions are supported and
MaKING GET FeqUESTE. ... e e e e e e 153
Figure 12-2 Authentication and authorisation.......................n 153
Figure 12-3 Endpoint: Capture Interface workflow ...................coii e, 155
Figure 12-4 EPCIS query as URL query parameters.............cccoceiiiiiiiiiiiiiiie e 158
Figure 12-5 Endpoint: Named queries WOorkflow.................c.coiiiiiiic e 161
Figure 12-6 Client creates a named query for EPCIS events and uses pagination to
retrieve all EPCIS @VENTS ..o e e 162
Figure 12-7 Scheduled query WOrkflow ... 164
Figure 12-8 Event streaming query workflow..................coiiiii e 165
Figure 12-9 Query subscription with Webhook (HTTP Callback)...................c.ccoeneee. 166
Figure 12-10 Query subscription with @ WebSocket ........ccciiiiiiiiii e 167
Figure 15-1 UML aligned with text of SBDH ......cooiiiiiiiiii e 185
Figure 15-2 UML aligned with XSD Of SBDH ......ciiiiiiiiiiiiiii i 185



		2026-06-22T12:13:07+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




