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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the specialized system for worldwide standardization.
National bodies that are members of ISO or IEC participate in the development of International
Standards through technical committees established by the respective organization to deal with
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of
mutual interest. Other international organizations, governmental and non-governmental, in
liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO
and IE[C have established a joint technical committee, ISO/TEC]TC T.

The prjocedures used to develop this document and those intended for its further maint¢nance
are described in the ISO/IEC Directives, Part 1. In particular the different approval driteria
neededl for the different types of document should be noted. This documént'was drafted in
accordance with the editorial rules of the ISO/IEG Directives, Part 2
(see www.iso.org/directives).

Attent]on is drawn to the possibility that some of the elements ©f)this document may [be the
subject of patent rights. ISO and IEC shall not be held responsible’for identifying any or gll such
patentrights. Details of any patent rights identified during the-development of the documgnt will
be in| the Introduction and/or on the ISO list of{patent declarations received (see
www.iso.org/patents).

Any trpde name used in this document is information given for the convenience of users and
does npt constitute an endorsement.

For an| explanation on the voluntary nature'of standards, the meaning of ISO specific tergns and
expregsions related to conformity assessment, as well as information about ISO's adher¢nce to
the World Trade Organization (WTO) @rinciples in the Technical Barriers to Trade (TBT) $ee the
follow|ng URL: www.iso.org/iso/foteword.html.

This dpcument was prepared by the GS1 and was adopted, under the PAS procedure, bly Joint
Technjcal Committee ISO/IEC JTC 1, Information technology, in parallel with its apprqgval by
nationpl bodies of ISO,and IEC.

This s¢cond edition-cancels and replaces the first edition (ISO/IEC 19987:2015), which hgs been
technigally revised.

The mpin changes compared to the previous edition are as follows:

A achanicea 1o b d. 4 daclara that o i 00 DDCTC Aot 1o 10n aeeoas racaxah t i
IICCIIAITIOIIT 1O TIILT UUULULU LU UL LIdroe uuidal a t}l IV LT GIOo CVUIIU IO TIT CI'T UL, TUL UotT vviIl n 1 ls

impossible to correct the historical trace by means of ordinary EPCIS events.

— An optional eventID is added to all EPCIS events.
— The Simple Event Query is enhanced to clarify that queries for extension or ILMD fields
apply only to top-level XML elements, and a new set of query parameters is introduced to

query for XML elements nested within top-level elements.

— The role of an EPCIS document as a means to transmit events point-to-point is clarified.
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iv

The EPCIS Header in the XML schemas is enhanced to allow for optional inclusion of master
data.

The use of extension elements within <readPoint> and <bizLocation> is deprecated.

Section 12 regarding conformance is added.
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Log ¢of Changes

Release Date of Change Changed By Summary of Change ‘
1.0 Initial version
1.1 May 2014 EPCIS 1.1 is fully baeKward compatible with EPCIS 1{0.1.

EPCIS 1.1 includesS, these new or enhanced features:
Support for class=level identification is added to
ObjectEvent \AggregationEvent, and
TransfermationEvent through the addition of quantjity lists.
A newrevent type, TransformationEvent, provides fpr the
deseription of events in which inputs are consumed gnd
outputs are produced.

The “why” dimension of all event types are enhanced so that
information about the sources and destinations of bysiness
transfers may be included.

The “why” dimension of certain event types are enhgnced so
that item/lot master data may be included.

The SimpleEventQuery is enhanced to encompass thje above
changes to event types.

The introductory material is revised to align with the|GS1
System Architecture.

The XML extension mechanism is explained more fully

The QuantityEvent is deprecated, as its functionality is fully
subsumed by ObjectEvent with the addition of quarttity lists.
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Release Date of Change Changed By Summary of Change
1.2 Sep 2016 EPCIS 1.2 is fully backward compatible with EPCIS 1.1 and
1.0.1.

EPCIS 1.2 includes these new or enhanced features:
A mechanism is introduced to declare that a prior EPCIS
event is in error, for use when it is impossible to correct the
historical trace by means of ordinary EPCIS events. This
mechanism includes the errorDeclaration structure in an
EPCIS event and associated query parameters.

An optional eventlD is added to all EPCIS events. Its main
tended use 1S 1o alfow for art error declaratorr evert to
(optionally) refer to one or more corrective events,\
The Simple Event Query is enhanced to clarify“that queries
for extension or ILMD fields apply only to tdptlevel XML
elements, and a new set of query paraméters is intr¢duced
to query for XML elements nested within-top-level elments.
The role of an EPCIS document as ayfrieans to transrpit
events point-to-point is clarified.
The EPCIS Header in the XML(schemas is enhanced fo allow
for optional inclusion of master-data.
The use of extension elements within <readPoint>|and
<bizLocation> is geprecated.

Section 12 regarding,conformance is added.
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royalty-free licence or a RAND licence to Necessary Claims, a§’that term is defined in the GS1 IP Policy. Furthermpre,
attentiop is drawn to the possibility that an implementatiofn‘of one or more features of this Specification may be the subject
of a patent or other intellectual property right that does not involve a Necessary Claim. Any such patent or other
intellecual property right is not subject to the licencipg-oebligations of GS1. Moreover, the agreement to grant licences
providedl under the GS1 IP Policy does not include IP\rights and any claims of third parties who were not participapts in the
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Accordipgly, GS1 recommends that any organisation developing an implementation designed to be in conformancg with this
Specificption should determine whether there are any patents that may encompass a specific implementation thag the
organisation is developing in complianee\with the Specification and whether a licence under a patent or other inte|lectual
property right is needed. Such a determination of a need for licencing should be made in view of the details of thg specific
system designed by the organisation in consultation with their own patent counsel.

THIS DOCUMENT IS PROVIDEB<*AS IS” WITH NO WARRANTIES WHATSOEVER, INCLUDING ANY WARRANTY OF
MERCHANTABILITY, NONINFRINGMENT, FITNESS FOR PARTICULAR PURPOSE, OR ANY WARRANTY OTHER WISE ARISING
OUT OF|THIS SPECIFICATIGN. GS1 disclaims all liability for any damages arising from use or misuse of this Standard,

whethel special, indiregt,\eonsequential, or compensatory damages, and including liability for infringement of any|
intellecual propertyights, relating to use of information in or reliance upon this document.
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1 Introduction

This document is a GS1 standard that defines Version 1.2 of EPC Information Services (EPCIS). The
goal of EPCIS is to enable disparate applications to create and share visibility event data, both
within and across enterprises. Ultimately, this sharing is aimed at enabling users to gain a shared
view of physical or digital objects within a relevant business context.

“Objects” in the context of EPCIS typically refers to physical objects that are identified either at a
class or instance level and which are handled in physical handling steps of an overall business
process involving one or more organisations. Examples of such physical objects include trade items
(products), logistic units, returnable assets, fixed assets, physical documents, etc. “Objects” may
tot i ; f ift f f ; f feipgte in
comparable business process steps. Examples of such digital objects include digital trad€ itgms
(music downloads, electronic books, etc.), digital documents (electronic coupons, etc¢), and so
forth. Throughout this document the word “object” is used to denote a physical or digital olject,
identified at a class or instance level, that is the subject of a business process step. EPCIS data
consist of “visibility events,” each of which is the record of the completion of a.specific busipess
process step acting upon one or more objects.

The EPCIS standard was originally conceived as part of a broader effort.to enhance collaborgtion
between trading partners by sharing of detailed information about physical or digital object$. The
name EPCIS reflects the origins of this effort in the development of\thie/Electronic Product Gode
(EPC). It should be noted, however, that EPCIS does not require the‘use of Electronic Prodyct
Codes, nor of Radio-Frequency ldentification (RFID) data carri€rsy and as of EPCIS 1.2 doeg not
even require instance-level identification (for which the Electronhic Product Code was originally
designed). The EPCIS standard applies to all situations in which visibility event data is to bdg
captured and shared, and the presence of “EPC” within_the name is of historical significanceg only.

EPCIS provides open, standardised interfaces that allow for seamless integration of well-defined
services in inter-company environments as well as\within companies. Standard interfaces afe
defined in the EPCIS standard to enable visibility, @vent data to be captured and queried usipg a
defined set of service operations and associated data standards, all combined with appropripte
security mechanisms that satisfy the needs(of"user companies. In many or most cases, this|will
involve the use of one or more persistent databases of visibility event data, though elements of the
Services approach could be used for ditect application-to-application sharing without persisfent
databases.

With or without persistent databases, the EPCIS specification specifies only a standard data]sharing
interface between applications_that capture visibility event data and those that need access|to it. It
does not specify how the sefvice operations or databases themselves should be implementdd. This
includes not defining hoWw the EPCIS services should acquire and/or compute the data they heed,

except to the extent the data is captured using the standard EPCIS capture operations. The
interfaces are needed\for interoperability, while the implementations allow for competition gmong
those providing the, technology and implementing the standard.

EPCIS is intended to be used in conjunction with the GS1 Core Business Vocabulary (CBV) dtandard
[CBV1.2]. #he CBV standard provides definitions of data values that may be used to populage the
data structures defined in the EPCIS standard. The use of the standardised vocabulary provjded by
the CBV standard is critical to interoperability and critical to provide for querying of data by|reducing
the.Vatriation in how different businesses express common intent. Therefore, applications should use
the _CBV standard to the greatest extent possible in constructing EPCIS data.

The companion EPCIS and CBV Implementation Guideline [EPCISGuideline] provides additidnal
guidance for building visibility systems using EPCIS and CBYV, including detailed discussion of how to
model specific business situations using EPCIS/CBV data and methods for sharing such data
between trading partners.

2 Relationship to the GS1 System Architecture

This section is largely quoted from [EPCAF] and [GS1Arch], and shows the relationship of EPCIS to
other GS1 standards.
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2.1 Overview of GS1 standards

GS1 standards support the information needs of end users interacting with each other in supply
chains, specifically the information required to support the business processes through which supply
chain participants interact. The subjects of such information are the real-world entities that are part
of those business processes. Real-world entities include things traded between companies, such as
products, parts, raw materials, packaging, and so on. Other real-world entities of relevance to
trading partners include the equipment and material needed to carry out the business processes
surrounding trade such as containers, transport, machinery; entities corresponding to physical
locations in which the business processes are carried out; legal entities such as companies,
divisions; service relationships; business transactions and documents; and others. Real-world
EMUUES Ay EXISTIT e tangipfe wortd;or Tay be gigitator conceptuat: EXampies of physigal
objects include a consumer electronics product, a transport container, and a manufacturing|site
(location entity). Examples of digital objects include an electronic music download, an~eBook, and an
electronic coupon. Examples of conceptual entities include a trade item class, a product cat¢gory,
and a legal entity.

GS1 standards may be divided into the following groups according to their role/if supporting
information needs related to real-world entities in supply chain business processes:

= Standards which provide the means to identify real-world entities §ojthat they may be|the
subject of electronic information that is stored and/or communicated by end users. GS1
identification standards include standards that define unique jdentification codes (called|GS1
identification keys).

m  Standards which provide the means to automatically capture data that is carried direct]ly on
physical objects, bridging the world of physical things and the world of electronic informlation.
GS1 data capture standards include definitions of barcode and radio-frequency identificgtion
(RFID) data carriers which allow identifiers to be-affixed directly to a physical object, ar|d
standards that specify consistent interfaces to.readers, printers, and other hardware and
software components that connect the data carriers to business applications.

= Standards which provide the means to Share information, both between trading partngrs and
internally, providing the foundation for‘electronic business transactions, electronic visibflity of
the physical or digital world, and other information applications. GS1 standards for infofmation
sharing include this EPCIS Standard which is a standard for visibility event data. Other
standards in the “Share” group.are standards for master data and for business transact|on data,
as well as discovery standardsythat help locate where relevant data resides across a sugply
chain and trust standards that help establish the conditions for sharing data with adequpte
security.

The EPCIS Standard fitslinto the “Share” group, providing the data standard for visibility event data
and the interface standards for capturing such information from data capture infrastructure|(which

employs standardssfrom the “Capture” group) and for sharing such information with businesgs
applications and (with trading partners.

2.2 EPCIS inirelation to the “Capture” and “Share” layers

The following diagram shows the relationship between EPCIS and other GS1 standards in the
“Capture” and “Share” groups. (The “ldentify” group of standards pervades the data at all Ievels of
this.architecture, and so is not explicitly shown.)
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As depicted in the diagram above, the EPCIS Capture Interface exists as a bridge between the
{Capture” and “Share” standards. The EPCIS Query Interface provides visibility event data Ipoth to
internal applications and for sharing with trading partners.
At the centre of a data capture application is the data capture workflow that supervises the business
process step within which data capture takes place. This is typically custom logic that is specific to
the application. Beneath the data capture workflow in the diagram is the data path between the
workflow and GS1 data carriers: barcodes and RFID. The green bars in the diagram denote GS1
standards that may be used as interfaces to the data carriers. At the top of the diagram are the
interfaces between the data capture workflow and larger-scale enterprise applications. Many of
these interfaces are application- or enterprise-specific, though using GS1 data as building blocks;
however, the EPCIS interface is a GS1 standard. Note that the interfaces at the top of the diagram,
including EPCIS, are independent of the data carrier used at the bottom of the diagram.
Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 9 of 131
© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

ISO/IEC 19987:2017(E)

EPC Information Services (EPCIS) Standard

The purpose of the interfaces and the reason for a multi-layer data capture architecture is to provide
isolation between different levels of abstraction. Viewed from the perspective of an enterprise
application (i.e., from the uppermost blue box in the figure), the entire data capture application
shields the enterprise application from the details of exactly how data capture takes place. Through
the application-level interfaces (uppermost green bars), an enterprise application interacts with the
data capture workflow through data that is data carrier independent and in which all of the
interaction between data capture components has been consolidated into that data. At a lower level,
the data capture workflow is cognizant of whether it is interacting with barcode scanners, RFID
interrogators, human input, etc., but the transfer interfaces (green bars in the middle) shield the
data capture workflow from low-level hardware details of exactly how the data carriers work. The
lowest level interfaces (green bars on the bottom) embody those internal data carrier details. EPCIS

and the “Share” layer in general differ from elements in the Capture layer in three key resppcts:

1. EPCIS deals explicitly with historical data (in addition to current data). The Capture laydr, in
contrast, is oriented exclusively towards real-time processing of captured data.

2. EPCIS often deals not just with raw data captured from data carriers such as barcodes and RFID
tags, but also in contexts that imbue those observations with meaning relative to the physical or
digital world and to specific steps in operational or analytical business precesses. The Capture
layers are more purely observational in nature. An EPCIS event, while containing much |of the
same “ldentify” data as a Filtering & Collection event or a barcodg scan, is at a semantigally
higher level because it incorporates an understanding of the busigess context in which the
identifier data were obtained. Moreover, there is no requiremént\that an EPCIS event b¢ directly
related to a specific physical data carrier observation. For gxample, an EPCIS event may indicate
that a perishable trade item has just crossed its expiration ‘date; such an event may be
generated purely by software.

3. EPCIS operates within enterprise IT environments/at'a level that is much more diverse and
multi-purpose than exists at the Capture layer, vhefre typically systems are self-contained and
exist to serve a single business purpose. In part,*and most importantly, this is due to the desire
to share EPCIS data between enterprises which are likely to have different solutions deployed to
perform similar tasks. In part, it is also due to the persistent nature of EPCIS data. And|lastly, it
is due to EPCIS being at the highest levelof the overall architecture, and hence the natpral point
of entry into other enterprise systems, ‘which vary widely from one enterprise to the next (or
even within parts of the same enterprise).

2.3 EPCIS in Relation to trading partners
GS1 standards in the “Sharg” layer pertain to three categories of data that are shared betwgen end
users:
Data Description GS1 standards
Mastel| data Data, shared by one trading partner to many trading partners, that provide GDSN
descriptive~attributes of real-world entities identified by GS1 identification keys,
including-trade items, parties, and physical locations.
Transgction Trade transactions triggering or confirming the execution of a function within a GS1 XML
data blsiness process as defined by an explicit business agreement (e.g., a supply EANCOM
contract) or an implicit one (e.g., customs processing), from the start of the
business process (e.g., ordering the product) to the end of it (e.g., final
settlement), also making use of GS1 identification keys.
Visibilibyevent Details about physical or digital activity in the supply chain of products and EPCIS
data other assets, identified by keys, detailing where these objects are in time, and
why; not just within one organisation’s four walls, but across organisations.
Transaction Data and Visibility Event Data have the characteristic that new documents of those
types are continually created as more business is transacted in a supply chain in steady state, even
if no new real-world entities are being created. Master data, in contrast, is more static: the master
data for a given entity changes very slowly (if at all), and the quantity of master data only increases
as new entities are created, not merely because existing entities participate in business processes.
For example, as a given trade item instance moves through the supply chain, new transaction data
and visibility event data are generated as that instance undergoes business transactions (such as
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purchase and sale) and physical handling processes (packing, picking, stocking, etc.). But new
master data is only created when a new trade item or location is added to the supply chain.

The following figure illustrates the flow of data between trading partners, emphasising the parts of
the EPCIS standard involved in the flow of visibility event data.
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mutual agreement use the EPCIS Document structure defined in Section 9.3 as a means to transport
a collection of EPCIS events, optionally accompanied by relevant master data, as a single electronic
document.

EPCIS in relation to other GS1 System Architecture components

The following outlines the responsibilities of each element of the GS1 System Architecture as
illustrated in the figures in the preceding sections. Further information may be found in [GS1Arch],
from which the above diagram and much of the above text is quoted, and [EPCAF], from which
much of the following text is quoted.
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= RFID and Barcode Readers Make observations of RFID tags while they are in the read zone, and
observations of barcodes when reading is triggered.

= Low-Level [RFID] Reader Protocol (LLRP) Interface Defines the control and delivery of raw RFID
tag reads from RFID Readers to the Filtering & Collection role. Events at this interface say
“Reader A saw EPC X at time T.”

= Filtering & Collection This role filters and collects raw RFID tag reads, over time intervals
delimited by events defined by the EPCIS Capturing Application (e.g. tripping a motion
detector). No comparable role typically exists for reading barcodes, because barcode readers
typically only read a single barcode when triggered.

—tering&Cottection(ALE)interface Befines-the—controtantd-—detivery-of-fittered-and—cotiected
RFID tag read data from the Filtering & Collection role to the Data Capture Workflow role

Events at this interface say “At Logical Reader L, between time T1 and T2, the follewing EPCs
were observed,” where the list of EPCs has no duplicates and has been filtered by eriterja
defined by the EPCIS Capturing Application. In the case of barcodes, comparéble data i
delivered to the Data Capture Workflow role directly from the barcode reader)in the foriqn of a
GS1 Element String.

= Data Capture Workflow Supervises the operation of the lower-level architectural elemerts, and
provides business context by coordinating with other sources of information involved in
executing a particular step of a business process. The Data Capture’Workflow may, for gxample,
coordinate a conveyor system with Filtering & Collection eventsjand barcode reads, may check
for exceptional conditions and take corrective action (e.g., divérting a bad object into a|rework
area), may present information to a human operator, and so on. The Data Capture Workflow
understands the business process step or steps during Which EPCIS event data capture [takes
place. This role may be complex, involving the assot€iation of multiple Filtering & Collection
events and/or barcode reads with one or more business events, as in the loading of a shipment.
Or it may be straightforward, as in an inventory\business process where there may be rleaders
deployed that generate observations about objects that enter or leave the shelf. Here, the
Filtering & Collection-level event or barcodé\read and the EPCIS-level event may be so similar
that very little actual processing at the Data Capture Workflow level is necessary, and the Data
Capture Workflow merely configures and routes events from the Filtering & Collection irjterface
and/or barcode readers directly through the EPCIS Capture Interface to an EPCIS-enabled
Repository or a business application. A Data Capture Workflow whose primary output cgnsists of
EPCIS events is called an “EPCIS, Capturing Application” within this standard.

m  EPCIS Interfaces The interfaces through which EPCIS data is delivered to enterprise-levgl roles,
including EPCIS Repositories, EPCIS Accessing Applications, and data exchange with paftners.
Events at these interfaces say, for example, “At location X, at time T, the following confained
objects (cases) werewerified as being aggregated to the following containing object (paflet).”
There are actually three EPCIS Interfaces. The EPCIS Capture Interface defines the deliyery of
EPCIS events.from EPCIS Capturing Applications to other roles that consume the data i real
time, including/EPCIS Repositories, and real-time “push” to EPCIS Accessing Applicatiorjs and
trading partners. The EPCIS Query Control Interface defines a means for EPCIS Accessing
Applications and trading partners to obtain EPCIS data subsequent to capture, typically |by

interacting with an EPCIS Repository. The EPCIS Query Control Interface provides two modes of

interaction. In “on-demand” or “synchronous” mode, a client makes a request through the

EPCIS Query Control Interface and receives a response immediately. In “standing requgst” or

‘fasynchronous” mode, a client establishes a subscription for a periodic query. Each tim¢ the

periodic query is executed, the results are delivered asynchronously (or “pushed”) to a fecipient

to deliver information immediately upon capture; this corresponds to the “possible bypass for
real-time push” arrow in the diagram. All three of these EPCIS interfaces are specified
normatively in this document.

= EPCIS Accessing Application: Responsible for carrying out overall enterprise business processes,
such as warehouse management, shipping and receiving, historical throughput analysis, and so
forth, aided by EPC-related data.

m  EPCIS-enabled Repository: Records EPCIS-level events generated by one or more EPCIS
Capturing Applications, and makes them available for later query by EPCIS Accessing
Applications.
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= Partner Application: Trading Partner systems that perform the same role as an EPCIS Accessing
Application, though from outside the responding party’s network. Partner Applications may be
granted access to a subset of the information that is available from an EPCIS Capturing
Application or within an EPCIS Repository.

The interfaces within this stack are designed to insulate the higher levels of the architecture from
unnecessary details of how the lower levels are implemented. One way to understand this is to
consider what happens if certain changes are made:

= The Low-Level [RFID] Reader Protocol (LLRP) and GS1 Element String insulate the higher layers
from knowing what RF protocols or barcode symbologies are in use, and what reader
makes/models have been chosen. If a different reader is substituted, the information sent
through these interfaces remains the same.

= In situations where RFID is used, the Filtering & Collection Interface insulates the-highef layers
from the physical design choices made regarding how RFID tags are sensed and accumtilated,
and how the time boundaries of events are triggered. If a single four-antenna\RFID reagler is
replaced by a constellation of five single-antenna “smart antenna” readers, ‘the events at the
Filtering & Collection level remain the same. Likewise, if a different triggering mechanism is
used to mark the start and end of the time interval over which reads are ‘accumulated, the
Filtering & Collection event remains the same.

m EPCIS insulates enterprise applications from understanding the details of how individual steps in
a business process are carried out at a detailed level. For example, a typical EPCIS event is “At
location X, at time T, the following cases were verified as being on the following pallet.”l In a
conveyor-based business implementation, this may correspond to a single Filtering & C¢llection
event, in which reads are accumulated during a time inférval whose start and end is triggered
by the case crossing electric eyes surrounding a reader mounted on the conveyor. But another
implementation could involve three strong people‘who move around the cases and use hand-
held readers to read the tags. At the Filtering & €ollection level, this looks very different (each
triggering of the hand-held reader is likely a distinct Filtering & Collection event), and the
processing done by the EPCIS Capturing Application is quite different (perhaps involving an
interactive console that the people use td/verify their work). But the EPCIS event is stilllthe
same for all these implementations.

In summary, EPCIS-level data differs ffrom data employed at the Capture level in the GS1 System
Architecture by incorporating semanticinformation about the business process in which datf is
collected, and providing historical-observations. In doing so, EPCIS insulates applications thpat
consume this information from koowing the low-level details of exactly how a given businegs
process step is carried out.

3 EPCIS specification principles

The considerations’/in the previous two sections reveal that the requirements for standards at the
EPCIS layer are-considerably more complex than in the Capture layer of the GS1 System
Architecture=The historical nature of EPCIS data implies that EPCIS interfaces need a richel set of
access techniques than ALE or RFID and barcode reader interfaces. The incorporation of opgrational
or business process context into EPCIS implies that EPCIS traffics in a richer set of data typgs, and
moereover needs to be much more open to extension in order to accommodate the wide var|ety of
business processes in the world. Finally, the diverse environment in which EPCIS operates implies
that the EPCIS Standard be layered carefully so that even when EPCIS is used between ext¢rnal
systems that differ widely n their detalls of operation, there Is consistency and interoperability at
the level of what the abstract structure of the data is and what the data means.

In response to these requirements, EPCIS is described by a framework specification and narrower,
more detailed specifications that populate that framework. The framework is designed to be:

= Layered: In particular, the structure and meaning of data in an abstract sense is specified
separately from the concrete details of data access services and bindings to particular interface
protocols. This allows for variation in the concrete details over time and across enterprises while
preserving a common meaning of the data itself. It also permits EPCIS data specifications to be
reused in approaches other than the service-oriented approach of the present specification. For
example, data definitions could be reused in an EDI framework.
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= Extensible: The core specifications provide a core set of data types and operations, but also
provide several means whereby the core set may be extended for purposes specific to a given
industry or application area. Extensions not only provide for proprietary requirements to be
addressed in a way that leverages as much of the standard framework as possible, but also
provides a natural path for the standards to evolve and grow over time.

= Modular: The layering and extensibility mechanisms allow different parts of the complete EPCIS
framework to be specified by different documents, while promoting coherence across the entire
framework. This allows the process of standardisation (as well as of implementation) to scale.

The remainder of this document specifies the EPCIS framework. It also populates that framework

with a core set of data types and data interfaces. The companion standard, the GS1 Core Business
Vocabulary (CBV), provides additional data definitions that layer on top of what is provided |by the
EPCIS standard.

4 Terminology and typographical conventions

Within this specification, the terms SHALL, SHALL NOT, SHOULD, SHOULDMWOT, MAY, NEE(J NOT,
CAN, and CANNOT are to be interpreted as specified in Annex G of the FSO/IEC Directives, Part 2,
2001, 4th edition [ISODir2]. When used in this way, these terms will@always be shown in AllL CAPS;
when these words appear in ordinary typeface they are intended to\have their ordinary English
meaning.

All sections of this document, with the exception of Sections,2,\33, and_4 are normative, extept
where explicitly noted as non-normative.

The following typographical conventions are used throughout the document:
= ALL CAPS type is used for the special terms from/[ISODir2] enumerated above.

= Monospace type is used to denote programming language, UML, and XML identifiers, ap well as
for the text of XML documents.

> Placeholders for changes that need to'he made to this document prior to its reaching the final
stage of approved GS1 standard are prefixed by a rightward-facing arrowhead, as this
paragraph is.

5 EPCIS specification framework
The EPCIS specification is.designed to be layered, extensible, and modular.

51 Layers

The EPCIS specification framework is organised into several layers, as illustrated below:
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These layérs are described below.
= Abstract Data Model Layer: The Abstract Data Model Layer specifies the generic structu
EPCIS data. This is the only layer that is not extensible by mechanisms other than a re\
the EPCIS specification itself. The Abstract Data Model Layer specifies the general requi
for t\rn::fing data daofinitionsvuithin thae Data Dofinitiaon |1 Q\JIDF
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Data Definition Layer: The Data Definition Layer specifies what data is exchanged throu

gh

EPCIS, what its abstract structure is, and what it means. One data definition module is defined

within the present specification, called the Core Event Types Module. Data definitions in

the

Data Definition Layer are specified abstractly, following rules defined by the Abstract Data Model

Layer.

Service Layer: The Service Layer defines service interfaces through which EPCIS clients
In the present specification, two service layer modules are defined. The Core Capture

interact.

Operations Module defines a service interface (the EPCIS Capture Interface) through which

EPCIS Capturing Applications use to deliver Core Event Types to interested parties. The

Core

Query Operations Module defines two service interfaces (the EPCIS Query Control Interface and

© 2016 GS1 AISBL

© ISO/IEC 2017 - All rights reserved

Page 15 of 131


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

ISO/IEC 19987:2017(E)

5.2

5.3

EPC Information Services (EPCIS) Standard

the EPCIS Query Callback Interface) that EPCIS Accessing Applications use to obtain data
previously captured. Interface definitions in the Service Layer are specified abstractly using
UML.

= Bindings: Bindings specify concrete realisations of the Data Definition Layer and the Service
Layer. There may be many bindings defined for any given Data Definition or Service module. In
this specification, a total of nine bindings are specified for the three modules defined in the Data
Definition and Service Layers. The data definitions in the Core Event Types data definition
module are given a binding to an XML schema. The EPCIS Capture Interface in the Core Capture
Operations Module is given bindings for Message Queue and HTTP. The EPCIS Query Control
Interface in the Core Query Operations Module is given a binding to SOAP over HTTP via a WSDL
erviee iptior—ane et he—EP rtefface in

ak da acaond-hbindiaa fao A Ona -

the Core Query Operations Module is given bindings to HTTP, HTTPS, and AS2.
m  GS1 Core Business Vocabulary Standard: The GS1 Core Business Vocabulary standard [|[CBV1.2]
is a companion to the EPCIS standard. It defines specific vocabulary elements that may| be used
to populate the data definitions specified in the Data Definition Layer of the/EPCIS standard.
While EPCIS may be used without CBV, by employing only private or proprietary data vhlues, it
is far more beneficial for EPCIS applications to make as much use of the-CBV Standard ps
possible.

Extensibility

The layered technique for specification promotes extensibility ,asone layer may be reused by more
than one implementation in another layer. For example, while this specification includes an XML

binding of the Core Event Types data definition module, another specification may define a pinding
of the same module to a different syntax, for example-a'CSV file.

Besides the extensibility inherent in layering, the EPCIS specification includes several speciffc
mechanisms for extensibility:

= Subclassing: Data definitions in the Data Definition Layer are defined using UML, which Jallows a
new data definition to be introduced bycereating a subclass of an existing one. A subclags is a
new type that includes all of the fields of an existing type, extending it with new fields. An
instance of a subclass may be used-ift any context in which an instance of the parent class is
expected.

= Extension Points: Data definifipns and service specifications also include extension points, which
vendors may use to provide éxtended functionality without creating subclasses.

Modularity

The EPCIS specification framework is designed to be modular. That is, it does not consist of|a single
specification, but rather a collection of individual specifications that are interrelated. This allows

EPCIS to growiand evolve in a distributed fashion. The layered structure and the extension
mechanisms\provide the essential ingredients to achieving modularity, as does the grouping into
modules¢

While\ERCIS specifications are modular, there is no requirement that the module boundarie$ of the
specifications be visible or explicit within implementations of EPCIS. For example, there may be a
particular software product that provides a SOAP/HTTP-based implementation of a case-to-pallet
association service and a product catalogue service that traffics in data defined in the relevant data

definition modules. This product may conform to as many as six different modules from the EPCIS
standard: the data definition module that describes product catalogue data, the data definition
module that defines case-to-pallet associations, the specifications for the respective services, and
the respective SOAP/HTTP bindings. But the source code of the product may have no trace of these
boundaries, and indeed the concrete database schema used by the product may denormalise the
data so that product catalogue and case-to-pallet association data are inextricably entwined. But as
long as the net result conforms to the specifications, this implementation is permitted.

Abstract data model layer

This section gives a normative description of the abstract data model that underlies EPCIS.
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6.1 Event data and master data

Generically, EPCIS deals in two kinds of data: event data and master data. Event data arises in the
course of carrying out business processes, and is captured through the EPCIS Capture Interface and
made available for query through the EPCIS Query Interfaces. Master data is additional data that
provides the necessary context for interpreting the event data. It is available for query through the
EPCIS Query Control Interface, but the means by which master data enters the system is not
specified in the EPCIS standard.

The Abstract Data Model Layer does not attempt to define the meaning of the terms “event data” or
“master data,” other than to provide precise definitions of the structure of the data as used by the

EPCIS specification. The modelling of real-world business information as event data and master data
is the responsibility of the Data Definition Layer, and of industry and end-user agreements that build
on top of this specification.

0 Non-Normative: Explanation: While for the purposes of this specification’the terms [‘event
data” and “master data” mean nothing more than “data that fits the styucture provided here,”
the structures defined in the Abstract Data Model Layer are designed toyprovide an
appropriate representation for data commonly requiring exchange_threugh EPCIS. Informally,
these two types of data may be understood as follows. Event data grows in quantity §s more
business is transacted, and refers to things that happen at speegific moments in time.|An
example of event data is “At 1:23pm on 15 March 2004, EPG,X"'was observed at Localtion L.”
Master data does not generally grow merely because more.bdsiness is transacted (thpugh
master data does tend to grow as organisations grow in‘size), is not typically tied to $pecific
moments in time (though master data may change slowly over time), and provides
interpretation for elements of event data. An example of master data is “Location L re¢fers to
the distribution centre located at 123 EIm Streef, ‘Anytown, US.” All of the data in thg set of
use cases considered in the creation of the ERCIS standard can be modelled as a conlbination
of event data and master data of this kind.

The structure of event data and master datan EPCIS is illustrated below. (Note that this is|an
illustration only: the specific vocabulary elements and master data attribute names in this fl|gure are
not defined within this specification.)
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Master Data Vocabularies Master Data Attributes

The ingredients of the EPCIS Abstratt®ata Model are defined below:
= Event Data: A set of Events.
= Event: A structure consisting of an Event Type and one or more named Event Fields.

= Event Type: A namesSpace-qualified name (gname) that indicates to which of several pg
Event structures (as déefined by the Data Definition Layer) a given event conforms.

= Event Field: A fhamed field within an Event. The name of the field is given by a gname,
either to a field name specified by the Data Definition Layer or a field name defined as
extension to this specification. The value of the field may be a primitive type (such as a
or timestamp), a Vocabulary Element, or a list of primitive types or Vocabulary Element

= Master data: A set of Vocabularies, together with master data attributes associated with
elements of those Vocabularies.

» \_Vocabulary: A named set of identifiers. The name of a Vocabulary is a gname that may
as a type name for an event field. The identifiers within a Vocabulary are called Vocabu
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specific Event Fields. Vocabularies in EPCIS are used to model sets such as the set of available

location names, the set of available business process step names, and so on.

= Vocabulary Element: An identifier that names one of the alternatives modelled by a Vocabulary.
The value of an Event Field may be a Vocabulary Element. Vocabulary Elements are represented

as Uniform Resource Identifiers (URIs). Each Vocabulary Element may have associated
data attributes.

master

= Master data attributes: An unordered set of name/value pairs associated with an individual
Vocabulary Element. The name part of a pair is a gname. The value part of a pair may be a
value of arbitrary type. A special attribute is a (possibly empty) list of children, each child being

another vocabulary element from the same vocabulary. See Section 6.5.
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New EPCIS Events are generated at the edge and delivered into EPCIS infrastructure through the
EPCIS Capture Interface, where they can subsequently be delivered to interested applications
through the EPCIS Query Interfaces. There is no mechanism provided in either interface by which an
application can delete or modify an EPCIS Event. The only way to “retract” or “correct” an EPCIS
Event is to generate a subsequent event whose business meaning is to rescind or amend the effect
of a prior event (Section 7.4.1.3 discusses how this may be done).

While the EPCIS Capture Interface and EPCIS Query Interfaces provide no means for an application
to explicitly request the deletion of an event, EPCIS Repositories MAY implement data retention
policies that cause old EPCIS events to become inaccessible after some period of time.

Master data, in contrast, may change over time, though such changes are expected to be infrequent
relative to the rate at which new event data is generated. The current version of this spegification
does not specify how master data changes (nor, as noted above, does it specify how mastef data is
entered in the first place).

6.1.1| Transmission of master data in EPCIS

The EPCIS Capture and Query Interfaces are primarily concerned with the gransmission of HPCIS
Events. The means by which master data enters a system that implements these interfaces|is not
specified in the EPCIS standard. However, the EPCIS standard does pfovide mechanisms fo
transmission of master data, which an implementation may use to énsure that the recipient] of
EPCIS event data has access to the master data necessary to intérpret that event data.
Alternatively, master data may be transmitted by means entirely outside the EPCIS standard. The
EPCIS standard does not impose any requirements on whether EPCIS event data is accomppnied by
master data or not, other than to require that master data accompanying event data be consistent
with any master data in ILMD sections of those events.

The EPCIS standard provides four mechanisms for transSmission of master data, summarised in the
table below:

Mecha Section Description Constraint

Mastel| data 8.2.7.2 An EPCIS query client may\duery an The master data returned from the quefy SHALL
query implementation of the EPCIS Query reflect the current values of master dat
Interface for master data matching attributes, as known to the query respopder, as
specified criteria. of the time the query response is creatdd.
ILMD 7.3.6 An EPCIS event that marks the The master data in the event SHALL reflect the
beginning of life for an instance-level current values of master data attributeq, as
or lot-levet jdentifier may include known to the event creator, as of the eyent
correspanding master data directly in time. Note that because this data is empedded
the event. directly in the event, it is permanently g part of
that event and will always be included when this
event is queried for (subject to redactioh as
specified in Section 8.2.2).
Heade} of 9.5 An EPCIS document used for point-to- | The master data in the document headqr SHALL
EPCIS point transmission of a collection of reflect the current values of master dat
docunjent EPCIS events outside of the EPCIS attributes, as known to the document cfeator,
Query Interface may include relevant as of the time the document is created.|Master
master data in the document header. data in the header of an EPCIS document SHALL
NOT specify attribute values that conflidt with
the ILMD section of any event contained within
the EPCIS document body.
EPCIS master 9.7 An EPCIS master data document may | The master data in the document SHALL reflect
data document be used for point-to-point the current values of master data attributes, as
transmission of master data outside of | known to the document creator, as of the time
the EPCIS Query Interface. the document is created.
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6.2 Vocabulary kinds

Vocabularies are used extensively within EPCIS to model physical, digital, and conceptual entities

that exist in the real world. Examples of vocabularies defined in the core EPCIS Data Definition

Layer are location names, object class names (an object class name is something like “Acme Deluxe

Widget,” as opposed to an EPC which names a specific instance of an Acme Deluxe Widget), and

business step names. In each case, a vocabulary represents a finite (though open-ended) set of

alternatives that may appear in specific fields of events.

It is useful to distinguish two kinds of vocabularies, which follow different patterns in the way they

are defined and extended over time:

= Standard vocabulary: A Standard vocabulary represents a set of vocabulary Elements yhose
definition and meaning must be agreed to in advance by trading partners who will exchange
events using the vocabulary. For example, the EPCIS Core Data Definition Layer defineg a
vocabulary called “business step,” whose elements are identifiers denoting such things gs
“shipping,” “receiving,” and so on. One trading partner may generate an event having g
business step of “shipping,” and another partner receiving that event through’a query can
interpret it because of a prior agreement as to what “shipping” means.
Standard Vocabulary elements tend to be defined by organisations gf multiple end user$, such
as GS1, industry consortia outside GS1, private trading partner groups, and so on. The master
data associated with Standard Vocabulary elements are defined\by“those same organisgtions,
and tend to be distributed to users as part of a specification ar by some similar means. New
vocabulary elements within a given Standard Vocabulary tend to be introduced through|a very
deliberate and occasional process, such as the ratification of a new version of a standarfl or
through a vote of an industry group. While an individual_end user organisation acting alpne may
introduce a new Standard Vocabulary element, such'an element would have limited use]in a
data exchange setting, and would probably only e used within an organisation’s four walls.

= User Vocabulary: A User Vocabulary represerits.a set of Vocabulary Elements whose definition
and meaning are under the control of a single’organisation. For example, the EPCIS Coffe Data
Definition Layer defines a vocabulary called “business location,” whose elements are idgntifiers
denoting such things as “Acme Corp. Distribution Centre #3.” Acme Corp may generate an
event having a business location of {Acme Corp. Distribution Centre #3,” and another partner
receiving that event through a query can interpret it either because it correlates it with jother
events naming the same location; or by looking at master data attributes associated with the
location, or both.
User Vocabulary elementsiare primarily defined by individual end user organisations acling
independently. The master data associated with User Vocabulary elements are defined by those
same organisations,\and are usually distributed to trading partners through the EPCIS Query
Control Interface or other data exchange / data synchronisation mechanisms. New vocgbulary
elements within.a‘given User Vocabulary are introduced at the sole discretion of an end|user,
and trading_parnthers must be prepared to respond accordingly. Usually, however, the ryles for
constructing new User Vocabulary Elements are established by organisations of multipld end
users, and in any case must follow the rules defined in Section 6.4 below.

The lines\between these two kinds of vocabularies are somewhat subjective. However, the

mechanisms defined in the EPCIS specification make absolutely no distinction between the fwo

voeahulary types, and so it is never necessary to identify a particular vocabulary as belongihg to one

type’or the other. The terms “Standard Vocabulary” and “User Vocabulary” are introduced qnly

because they are useful as a hint as to the way a given vocabulary is expected to be definefl and

extended.

The GS1 Core Business Vocabulary (CBV) standard [CBV1.2] provides standardised vocabulary

elements for many of the vocabulary types used in EPCIS event types. In particular, the CBV defines

vocabulary elements for the following EPCIS Standard Vocabulary types: Business Step, Disposition,

Business Transaction Type, and Source/Destination Type. The CBV also defines templates for

constructing vocabulary elements for the following EPCIS User Vocabulary types: Object (EPC),

Object Class (EPCClass), Location (Read Point and Business Location), Business Transaction ID,

Source/Destination ID, and Transformation ID.
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A key feature of EPCIS is its ability to be extended by different organisations to adapt to particular
business situations. In all, the Abstract Data Model Layer provides five methods by which the data
processed by EPCIS may be extended (the Service Layer, in addition, provides mechanisms for

adding additional services), enumerated here from the most invasive type of extension to the least

invasive:

= New Event Type: A new Event Type may be added in the Data Definition Layer. Adding a new

Event Type requires each of the Data Definition Bindings to be extended, and may also require

extension to the Capture and Query Interfaces and their Bindings.

Layer. The bindings, capture interface, and query interfaces defined in this specification|
designed to permit this type of extension without requiring changes to the specification
(The same may not be true of other bindings or query languages defined outside, this
specification.)

New Vocabulary Type: A new Vocabulary Type may be added to the repgrtoire of availap

Vocabulary Types. No change to bindings or interfaces are required.

New master data attribute: A new attribute name may be defined,for an existing Vocab
change to bindings or interfaces are required.

New Instance/Lot master data (ILMD) Attribute: A new attribute name may be defined
Instance/Lot master data (ILMD); see Section 7.3.6. No chahge to bindings or interface

[] New Event Field: A new field may be added to an eX|sE|ng Event Iype N the Data Dennition

are
itself.

e

Lilary. No

or use in
5 are

required.

= New Vocabulary Element A new element may be added to an existing Vocabulary.

The Abstract Data Model Layer has been designed\so that most extensions arising from adoption by
different industries or increased understanding*within a given industry can be accommodatgd by the
latter methods in the above list, which do not/require revision to the specification itself. Thd more
invasive methods at the head of the list are\available, however, in case a situation arises that
cannot be accommodated by the latter methods.

It is expected that there will be several different ways to extend the EPCIS specification, as

summarised below:

How extension is

Responsible

Extension method

dsseminated organisation
New New master New
Event Event | Vocabulary data or ILMD ocabulary
Type Field Type (Section Hlement
7.3.6)
Attribute
New Version_of GS1 EPCIS Working Yes Yes Yes Occasionally Rarely
EPCIS standard Group
New Version of CBV GS1 Core Business No No No Yes es
standard Vocabulary Working Standard
Group ocabulary,
User
ocabulary
template)
GS1 Application GS1 Application Rarely Rarely | Occasionally | Yes Yes
Standard for a Standard Working (Standard
specific industry Group for a specific Vocabulary)
industry
GS1 Member GS1 Member Rarely Rarely | Occasionally | Yes Yes
Organisation Local Organisation (Standard
Recommendation Vocabulary)
Document for a
specific industry
within a specific
geography
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dsseminated organisation
New New master New
Event Event | Vocabulary data or ILMD Vocabulary
Type Field Type (Section Element
7.3.6)
Attribute
Private Group Industry Consortium | Rarely Rarely | Occasionally | Yes Yes
Interoperability or Private End User (Standard
Specification Group outside GS1 Vocabulary)
Updated master Individual End User Rarely Rarely | Rarely Rarely Yes (User
data via EPCIS focabulary)
Query or other data
sync

Identifier representation

The Abstract Data Model Layer introduces several kinds of identifiers, including Event Type

hames,

Event Field names, Vocabulary names, Vocabulary Elements, and master‘data Attribute Naines.

Because all of these namespaces are open to extension, this specification imposes some rul
construction of these names so that independent organisations may) create extensions with
of name collision.

Vocabulary Elements are subject to the following rules. In atlcases, a Vocabulary Element i
represented as Uniform Resource ldentifier (URI) whose/general syntax is defined in [RFC2
The types of URIs admissible as Vocabulary Elementsére*those URIs for which there is an g
authority. This includes:

= URI representations for EPC codes [TDS1.9, . Section 6]. The owning authority for a part
EPC URI is the organisation to whom the GS1 Company Prefix (or other issuing authorif
depending on the EPC scheme) was assighed.

= Absolute Uniform Resource Locators (URLs) [RFC1738]. The owning authority for a part
URL is the organisation that ownscthie Internet domain name in the authority portion of

Es on the
ut fear

3
BO6].
\wning

cular
V.,

cular
the URL.

= Uniform Resource Names (URNs) [RFC2141] in the oid namespace that begin with a Pifivate

Enterprise Number (PEN). The’owning authority for an OID-URN is the organisation to \
PEN was issued.

= Uniform Resource Names (URNs) [RFC2141] in the epc or epcglobal namespace, oth
URIs used to represent EPCs [TDS1.9]. The owning authority for these URNs is GS1.

Event Type names.and Event Field names are represented as namespace-qualified names (
consisting of a,namespace URI and a name. This has a straightforward representation in XM
bindings that is-eonvenient for extension.

Hierarchical vocabularies

Somme. Vocabularies have a hierarchical or multi-hierarchical structure. For example, a vocal
location names may have an element that means “Acme Corp. Retail Store #3” as well othg

hich the

br than

inames),
L

ulary of
rs that

miean “Acme Corp. Retail Store #3 Backroom” and “Acme Corp. Retail Store #3 Sales Floor

” In this

example, there is a natural hierarchical relationship in which the first identifier is the parent and the

latter two identifiers are children.

Hierarchical relationships between vocabulary elements are represented through master data.
Specifically, a parent identifier carries, in addition to its master data attributes, a list of its children

identifiers. Each child identifier SHALL belong to the same Vocabulary as the parent. In the

example

above, the element meaning “Acme Corp. Distribution Centre #3” would have a children list

including the element that means “Acme Corp. Distribution Centre #3 Door #5.”

Elsewhere in this specification, the term “direct or indirect descendant” is used to refer to the set of
vocabulary elements including the children of a given vocabulary element, the children of those
children, etc. That is, the “direct or indirect descendants” of a vocabulary element are the set of
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Hierarchical relationships are given special treatment in queries (Section 8.2), and may'play a role
in carrying out authorisation policies (Section 8.2.2), but do not otherwise add any additionpl
complexity or mechanism to the Abstract Data Model Layer.
7 Data definition layer
This section includes normative specifications of modules in the Data¢Definition Layer.
7.1 General rules for specifying data definition layer modules
The general rules for specifying modules in the Data Definitioh Layer are given here. These |rules are
then applied in Section 7.2 to define the Core Event Typés Module. These rules can also be ppplied
by organisations wishing to layer a specification on top of this specification.
7.1.1| Content
In general, a Data Definition Module specification has these components, which populate the
Abstract Data Model framework specified ifi’Section 6:
= Value Types: Definitions of data_types that are used to describe the values of Event Fields and
of master data attributes. The Core Event Types Module defines the primitive types that are
available for use by all Data Definition Modules. Each Vocabulary that is defined is also [mplicitly
a Value Type.
= Event Types: Definitions.of Event Types, each definition giving the name of the Event Type
(which must be unique across all Event Types) and a list of standard Event Fields for that type.
An Event Type may be defined as a subclass of an existing Event Type, meaning that tHe new
Event Type includes all Event Fields of the existing Event Type plus any additional Event Fields
provided as part of its specification.
= Event Fields# Definitions of Event Fields within Event Types. Each Event Field definition ppecifies
a name:for the field (which must be unique across all fields of the enclosing Event Type) and the
data‘type for values in that field. Event Field definitions within a Data Definition Module|may be
part of new Event Types introduced by that Module, or may extend Event Types defined in other
Modules.
@’ , Vocabulary Types: Definitions of Vocabulary Types, each definition giving the name of the
- . A . a
attributes for elements of that Vocabulary, and rules for constructing new Vocabulary Elements
for that Vocabulary. (Any rules specified for constructing Vocabulary Elements in a Vocabulary
Type must be consistent with the general rules given in Section_6.4.)
= Master data attributes: Definitions of master data attributes for Vocabulary Types. Each master
data attribute definition specifies a name for the Attribute (which must be unique across all
attributes of the enclosing Vocabulary Type) and the data type for values of that attribute.
Master data definitions within a Data Definition Module may belong to new Vocabulary Types
introduced by that Module, or may extend Vocabulary Types defined in other Modules.
= Vocabulary Elements: Definitions of Vocabulary Elements, each definition specifying a name
(which must be unique across all elements within the Vocabulary, and conform to the general
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vocabulary elements obtained by taking the transitive closure of the “children” relation starting with

the given vocabulary element.

A given element MAY be the child of more than one parent. This allows for more than one way of

grouping vocabulary elements; for example, locations could be grouped both by geography
function. An element SHALL NOT, however, be a child of itself, either directly or indirectly.

0 Non-Normative: Explanation: In the present version of this specification, only one

and by

hierarchical relationship is provided for, namely the relationship encoded in the special

“children” list. Future versions of this specification may generalise this to allow more
relationship, perhaps encoding each relationship via a different master data attribute

than one

© ISO/IEC 2017 - All rights reserved
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rules for Vocabulary Elements given in Section 6.4 as well as any specific rules specified in the
definition of the Vocabulary Type), and optionally specifying master data (specific attribute
values) for that element.

o Non-Normative: Amplification: As explained in Section 6.3, Data Definition Modules defined
in this specification and by companion specifications developed by the EPCIS Working Group
will tend to include definitions of Value Types, Event Types, Event Fields, and Vocabulary
Types, while modules defined by other groups will tend to include definitions of Event Fields
that extend existing Event Types, master data attributes that extend existing Vocabulary
Types, and Vocabulary Elements that populate existing Vocabularies. Other groups may also

i s clafi L [ | T
ocCaStoany atrmtvotadtTary Ty pPTST

The word “Vocabulary” is used informally to refer to a Vocabulary Type and the set of-all'\Vdcabulary
Elements that populate it.

7.1.2] Notation

In the sections below, Event Types and Event fields are specified using a restricted form of YML

class diagram notation. UML class diagrams used for this purpose may contain classes that have

attributes (fields) and associations, but not operations. Here is an exatmple:
EventType1

ﬂd,i/' DataClass3
field1 : Type1

<<extension point>>

0.* DataClass4

EventType2

field5 : Type1
<<extension point>>

This diagram showS;a data definition for two Event Types, EventTypel and EventType2. [These
event types make.use of four Value Types: Typel, Type2, DataClass3, and DataClass4. Typel
and Type2 are“primitive types, while DataClass3 and DataClass4 are complex types whose
structure istalso specified in UML.

The Event'Type EventTypel in this example has four fields. Fieldl and Field2 are of primitive
type-TFypel and Type2 respectively. EventTypel has another field Field3 whose type is
DataClass3. Finally, EventTypel has another field Field4 that contains a list of zero or magre
instances of type DataClass4 (the “0..*” notation indicates “zero or more”).

This diagram also shows a data definition for EventType2. The arrow with the open-triangle
arrowhead indicates that EventType2 is a subclass of EventTypel. This means that EventType2
actually has five fields: four fields inherited from EventTypel plus a fifth Field5 of type Typel.

Within the UML descriptions, the notation <<extension point>> identifies a place where
implementations SHALL provide for extensibility through the addition of new data members. (When
one type has an extension point, and another type is defined as a subclass of the first type and also
has an extension point, it does not mean the second type has two extension points; rather, it
merely emphasises that the second type is also open to extension.) Extensibility mechanisms SHALL
provide for both proprietary extensions by vendors of EPCIS-compliant products, and for extensions
defined by GS1 through future versions of this specification or through new specifications.
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In the case of the standard XML bindings, the extension points are implemented within the XML
schema following the methodology described in Section 9.1.

All definitions of Event Types SHALL include an extension point, to provide for the extensibility
defined in Section 6.3 (“New Event Fields”). Value Types MAY include an extension point.

7.1.3 Semantics

Each event (an instance of an Event Type) encodes several assertions which collectively define the
semantics of the event. Some of these assertions say what was true at the time the event was
captured. Other assertions say what is expected to be true following the event, until invalidated by a
Subsequent event. These are called, respectively, the retrospective semantics and the prospgective
semantics of the event. For example, if widget #23 enters building #5 through door #6, at, 11:23pm,
then one retrospective assertion is that “widget #23 was observed at door #6 at 11:23pm,], while a
prospective assertion is that “widget #23 is in building #5.” The key difference is that the
retrospective assertion refers to a specific time in the past (“widget #23 was observed...”), while the
prospective assertion is a statement about the present condition of the object-¢'widget #23|is in...”).
The prospective assertion presumes that if widget #23 ever leaves building &5; another EPCIS
capture event will be recorded to supersede the prior one.

In general, retrospective semantics are things that were incontrovertibly-known to be true gt the
time of event capture, and can usually be relied upon by EPCIS Accessing Applications as agcurate
statements of historical fact. Prospective semantics, since they attempt to say what is true pfter an
event has taken place, must be considered at best to be statem€nts of “what ought to be” ifather
than of “what is.” A prospective assertion may turn out not te be true if the capturing appafatus
does not function perfectly, or if the business process or,system architecture were not designed to
capture EPCIS events in all circumstances. Moreover, in‘drder to make use of a prospective
assertion implicit in an event, an EPCIS Accessing Application must be sure that it has acce$s to any
subsequent event that might supersede the event.in‘question.

The retrospective/prospective dichotomy playsfan’important role in EPCIS’s definition of lochtion, in
Section 7.3.4.

In certain situations, an earlier event is subsequently discovered to be in error (the assertidns its
semantics makes are discovered to be incorrect), and the error cannot be corrected by recdrding a
new event that adds additional assertiohs through its own semantics. For these cases, a mgchanism
is provided to record an event whose semantics assert that the assertions previously made py the
erroneous event are in error. See-Section 7.4.1.2.

7.2 Core event types module — overview

The Core Event Types data definition module specifies the Event Types that represent EPCI$ data
capture events. These events are typically generated by an EPCIS Capturing Application angl
provided to EPEIS.infrastructure using the data capture operations defined in Section 8.1. These
events are also-returned in response to query operations that retrieve events according to query
criteria.

The compoenents of this module, following the outline given in Section 7.1.1, are as follows:

= ~Value Types: Primitive types defined in Sections 7.3.1 and 7.3.2.

N
»
H

w , Event Types: Event types as shown in the UML diagram below, and defined in Sections
throuah 7.4 6

= Event Fields: Included as part of the Event Types definitions.

= Vocabulary Types: Types defined in Sections 7.3.3 through 7.3.5, and summarised in Section
7.2.

= Master data attributes: Included as part of Vocabulary Types definitions. It is expected that
industry vertical working groups will define additional master data attributes for the vocabularies
defined here.

= Vocabulary Elements: None provided as part of this specification. It is expected that industry
vertical working groups will define vocabulary elements for the BusinessStep vocabulary
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(Section 7.3.5), the Disposition vocabulary (Section 7.3.5.2), and the
BusinessTransactionType vocabulary (Section 7.3.5.3.1).

This module defines six event types, one very generic event and five subclasses (one of which is
deprecated as of EPCIS 1.1) that can represent events arising from supply chain activity across a
wide variety of industries:

=  EPCISEvent (Section 7.4.1) is a generic base class for all event types in this module as well as
others.

= ObjectEvent (Section 7.4.1.2) represents an event that happened to one or more physical or
digital objects.

= AggregationEvent (Section 7.4.3) represents an event that happened to one or mofe gbjects
that are physically aggregated together (physically constrained to be in the sameplace [at the
same time, as when cases are aggregated to a pallet).

= QuantityEvent (Section 7.4.4) represents an event concerned with a specific quantity ¢f
objects sharing a common EPC class, but where the individual identities of_the entities gre not
specified. As of EPCIS 1.1, this event is deprecated; an ObjectEvent (Section 7.4.1.2) yith one
or more QuantityElements (Section 7.3.3.3) should be used instead.

= TransactionEvent (Section 7.4.5) represents an event in which.ahe or more objects bgcome
associated or disassociated with one or more identified busingss\transactions.

= TransformationEvent (Section 7.4.6) represents an event in’ which input objects are fylly or
partially consumed and output objects are produced, such that any of the input objects|may
have contributed to all of the output objects.

A UML diagram showing these Event Types is as follows:
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EPCISEvent
ErrorDeclaration
eventTime : Time - )
. e declarationTime : Time
re_cordTlme : Time i reason : ErrorReasonID
eventTimeZoneOffset : string 0.1 correctiveEventIDs :
eventlD : EventID S List<EventID=>
<<extension point>> error <extension point>>
} ,\ i } Declaration
1
ObjectEvent AggregationEvent TransactionEvent TransformationEvent
epclist : List<EPC> parentID : URI parentiD : URI inputEpcList : List<EPC>
gction : Action childEPCs : List<EPC> epclList : List<EPC> outputEpclList : List<EPC>
biz$tep : BizStepID action : Action action : Action xformID : XfotmID
disposifion : DispositionID bizStep : BizStepID bizStep : BizStepID bizStep_: BizStepID
readPpint : ReadPointlD disposition : DispositionlD disposition : DispositionID disposition : DispositionlD
bizLocafion : BizLocationlD readPoint : ReadPointID readPoint : ReadPointID readPdint "ReadPointID
ilmd: ILMD bizLocation : BizLocationID| |bizLocation : BizLocationID| |bizLoéation : BizLocationID
<<eKtension point>> <<extension point>> <extension point>> ilmd : ILMD
<eéxtension point>>
|
qLis ’chiIdQList qList inputQList
outputQList

LS
1..* for TransactionEvent X

0..* otherwise | |

'o_.’j o..*LD,.*VO..* l 0..* LO..*

A
QuarjtityElement BizTransaction Source Destination
epcClpss EPCClass type : BizTransTypelD type : SourceDestTypelD type : SourceDestTypelD
quantity : decimal bizTrans : BizTransID source : SourceDestID dest : SourceDestID
ugm : UOM
A
0.

QuantityEvent
<<deprecated>>

Red indicates class or attribute

epcClass : EPCClass . .
quantity : int that is new in EPCIS 1.2

bizStep : BizStepID 0..1 = “zero or one”
disposition : DispositionID| 0..* = “zero or more”
readPoint : ReadPointID 1.* = “one or more”

bizLocation :
BizLocationlD
<<extension point>>

o Note: in this diagram, certain names have been abbreviated owing to
space constraints; e.g., BizLocationlD is used in the diagram,
whereas the actual type is called BusinessLocationlD. See the text
of the specification for the normative names of fields and their types

Each of the core event types (not counting the generic EPCISEvent) has fields that represent four
key dimensions of any EPCIS event. These four dimensions are: (1) the object(s) or other entities
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that are the subject of the event; (2) the date and time; (3) the location at which the event
occurred; (4) the business context. These four dimensions may be conveniently remembered as
“what, when, where, and why” (respectively). The “what” dimension varies depending on the event
type (e.g., for an ObjectEvent the “what” dimension is one or more EPCs; for an
AggregationEvent the “what” dimension is a parent ID and list of child EPCs). The “where” and
“why” dimensions have both a retrospective aspect and a prospective aspect (see Section 7.1.3),
represented by different fields.

The following table summarises the fields of the event types that pertain to the four key

dimensions:

Retrospective

(at the time of the event)

Prospective

(true until contradicted by
subsequent event)

(business context)

What EPC
EPCClass + quantity
When Time
Where ReadPointlID BusinesskocationlD
Why BusinessSteplD DispositironlD

BusinessTransactionList
Source/Destination
1LMD

In addition to the fields belonging to the four key dimensions, events may carry additional
descriptive information in other fields. It is expected that the majority of additional descriptjve
information fields will be defined by industry-specific specifications layered on top of this one.

The following table summarises the vocahulary types defined in this module. The URI colunn gives
the formal name for the vocabulary used, when the vocabulary must be referred to by nam¢g across
the EPCIS interface.

Vocabulary type Section User / URI

standard
ReadPointlID 7.3.4 User urn:epcglobal :epcis:vtype:ReadPoint
BusinessLocati | 7.3.4 User urn:epcglobal :epcis:vtype:BusinesslLocation
onliD
BusipessSteplID | 7.3,5 Standard | urn:epcglobal :epcis:vtype:BusinessStep
DisppsitionlD 7.3)5.2 Standard | urn:epcglobal :epcis:vtype:Disposition
BusipessTransa, \[*7.3.5.3.2 User urn:epcglobal :epcis:vtype:BusinessTransaction
ction
BusipessIFasac | 7.3.5.3.1 standard | urn:epcglobal :epcis:vtype:BusinessTransaction
tionTypelD Type
EPCClass 7354 User ||rn'apr‘glnhnl 'npﬁic'\/fypn'ED{"{"lncc
SourceDestType | 7.35.4.1 Standard | urn:epcglobal :epcis:vtype:SourceDestType
1D
SourceDestlID 7.3.5.4.2 User urn:epcglobal :epcis:vtype:SourceDest
LocationlD See below | User urn:zepcglobal epcis:vtype:Location
ErrorReasonlD 7.4.1.2 Standard | urn:epcglobal :epcis:vtype:ErrorReason

The LocationlD type is a supertype of ReadPointlD, BusinessSteplD, and SourceDestlID. In an EPCIS
master data document (or master data header within an EPCIS document or EPCIS query document), the
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urn:epcglobal :epcis:vtype:Location URI may be used to specify a single vocabulary containing
identifiers that may appear in the read point, business step, source, or destination field of associated EPCIS
events.

7.3 Core event types module — building blocks

This section specifies the building blocks for the event types defined in Section 7.3.5.4.

7.3.1 Primitive types

Description
int An integer. Range restrictions are noted where applicable.
Time A timestamp, giving the date and time in a time zone-independent manner. For bindings-in which fields of

this type are represented textually, an 1SO-8601 compliant representation SHOULD Be’used.

EPC An Electronic Product Code, as defined in [TDS1.9]. Unless otherwise noted, EPCs aré represented in|“pure
identity” URI form as defined in [TDS1.9], Section 7.

The EPC type is defined as a primitive type for use in events when_referring to EPCs that arg not
part of a Vocabulary Type. For example, an SGTIN EPC used t@denote an instance of a trade item in
the epcList field of an ObjectEvent is an instance of the EPC primitive type. But an SGLN EPC
used as a read point identifier (Section 7.3.4) in the ReadPeint field of an ObjectEvent is a
Vocabulary Element, not an instance of the EPC primitivestype.

o Non-Normative: Explanation: This reflects\a design decision not to consider individdal trade
item instances as Vocabulary Elements having master data, owing to the fact that trgde item
instances are constantly being created‘@nd hence new EPCs representing trade items|are
constantly being commissioned. In part, this design decision reflects consistent treatinent of
master data as excluding data that.grows as more business is transacted (see comment in
Section 6.1), and in part reflectsthe pragmatic reality that data about trade item insfances is
likely to be managed more like event data than master data when it comes to aging, |database
design, etc.

7.3.2| Action type

The Action type says how an event relates to the lifecycle of the entity being described. For
example, AggregationEvent (Section 7.4.3) is used to capture events related to aggregations of

objects, such as eases aggregated to a pallet. Throughout its life, the pallet load participatep in
many business\process steps, each of which may generate an EPCIS event. The action fie|d of

Action Meaning
value
ADD The entity in question has been created or added to.

OBSERVE | The entity in question has not been changed: it has neither been created, added to, destroyed,
or removed from.

DELETE The entity in question has been removed from or destroyed altogether.
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The description below for each event type that includes an Action value says more precisely what
Action means in the context of that event.

Note that the three values above are the only three values possible for Action. Unlike other types
defined below, Action is not a vocabulary type, and SHALL NOT be extended by industry groups.

7.3.3 The “What” dimension

This section defines the data types used in the “What” dimension of the event types specified in
Section 7.3.5.4.

7.3.3]1 Instance-level vs. Class-level identification

The “What” dimension of an EPCIS event specifies what physical or digital objects participated in the
event. EPCIS provides for objects to be identified in two ways:

= Instance-level: An identifier is said to be an instance-level identifier if suchydentifiers afe
assigned so that each is unique to a single object. That is, no two objects are allowed t¢ carry
the same instance-level identifier.

= Class-level: An identifier is said to be a class-level identifier if multiple objects may carrly the
same identifier.

In general, instance-level identifiers allow EPCIS events to convey more information, becauge it is
possible to correlate multiple EPCIS events whose “what” dimehsion includes the same instgnce-
level identifiers. For example, if an EPCIS event contains a @iven instance-level identifier, apd a
subsequent EPCIS event contains the same identifier, then it is certain that the very same gbject
participated in both events. In contrast, if both events.contained class-level identifiers, ther it is not
certain that the same object participated in both evefts, because the second event could have been
a different instance of the same class (i.e., a differént object carrying the same class-level identifier
as the first object). Class-level identifiers are typically used only when it is impractical to asgign
unique instance-level identifiers to each objett:

0 Non-Normative: Examples: In-the GS1 system, examples of instance-level identifiefs
include GTIN+serial, SSCC, GRAT including serial, GIAI, GSRN, and GDTI including sqfial.
Examples of class-level identifiers include GTIN, GTIN+lot, GRAI without serial, and GDTI
without serial.

7.3.32 EPC

An Electronic Product\Code (EPC) is an instance-level identifier structure defined in the EPC|Tag
Data Standard [TDS1.9]. In the “what” dimension of an EPCIS event, the value of an epc eJement
SHALL be a URT [RFC2396] denoting the unique instance-level identity for an object. When [the
unique identity,iS an Electronic Product Code, the list element SHALL be the “pure identity” URI for
the EPC as specified in [TDS1.9], Section 6. Implementations MAY accept URI-formatted id¢ntifiers
other than EPCs as the value of an epc element.

7.3.3 83 QuantityElement

identifier, either a specific quantity or an unspecified quantity. It has the following structure:

Description
epcClass EPCClass A class-level identifier for the class to which the specified quantity of objects
belongs.
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Field Type Description

quantity Decimal (Optional) A number that specifies how many or how much of the specified
EPCClass is denoted by this QuantityElement.

The quantity may be omitted to indicate that the quantity is unknown or not
specified. If quantity is omitted, then UOM SHALL be omitted as well.
Otherwise, if quantity is specified:

If the QuantityElement lacks a uom field (below), then the quantity SHALL
have a positive integer value, and denotes a count of the number of instances
of the specified EPCClass that are denoted by this QuantityElement.

H-the-OtarEreyEemerEreirtesaHof—therthe—toartiy-SHAH—Favs a
positive value (but not necessarily an integer value), and denotes the
magnitude of the physical measure that specifies how much of the-specifled
EPCClass is denoted by this QuantityElement

uom UOM (Optional) If present, specifies a unit of measure by which the'\specified
quantity is to be interpreted as a physical measure, specifyiig how much| of
the specified EPCClass is denoted by this QuantityEdement. The uom
SHALL be omitted if quantity is omitted.

EPCClass is a Vocabulary whose elements denote classes of objécts. EPCClass is a User
Vocabulary as defined in Section_6.2. Any EPC whose structuretincorporates the concept of pbject
class can be referenced as an EPCClass. The standards for SGTIN EPCs are elaborated belo

An EPCClass may refer to a class having fixed measure @r. variable measure. A fixed measufe class
has instances that may be counted; for example, a GTIN that refers to fixed-size cartons of|a
product. A variable measure class has instances that canhnot be counted and so the quantity is
specified as a physical measure; for example, a GFIN that refers to copper wire that is sold|by
length, carpeting that is sold by area, bulk oil that-is sold by volume, or fresh produce that |s sold by
weight. The following table summarises how the 'quantity and uom fields are used in each|case:

quantity field uom field Meaning
Fixed Positive integer Omitted The quantity field specifies the count of the specified
measyre class.
Variabje Positive number, not Present The quantity field specifies the magnitude, and tHe uom
measyre necessarily an integer field the physical unit, of a physical measure descriljing the
amount of the specified class.
Fixed ¢r Omitted Omitted The quantity is unknown or not specified.
Variabje
Measufe

Master data ‘attributes for the EPCClass vocabulary contain whatever master data is defindd for the
referenced.objects independent of EPCIS (for example, product catalogue data); definitions|of these
are outside the scope of this specification.

7.3.3834U0M

As Spetifiedabove;, thevom fietdof a QuarrtrtyEement s presemtwhemthe QuantityEfement
uses a physical measure to specify the quantity of the specified EPCClass. When a uom field is
present, its value SHALL be the 2- or 3-character code for a physical unit specified in the “Common
Code” column of UN/CEFACT Recommendation 20 [CEFACT20]. Moreover, the code SHALL be a code
contained in a row of [CEFACT20] meeting all of the following criteria:

= The “Quantity” column contains one of the following quantities: length, area, volume, or mass.
=  The “Status” column does not contain “X” (deleted) or “D” (deprecated).

For purposes of the first criterion, the quantity must appear as a complete phrase. Example:
“metre” (MTR) is allowed, because the quantity includes length (among other quantities such as
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breadth, height, etc.). But “pound-force per foot” (F17) is not allowed, because the quantity is force

divided by length, not just length.

7.3.3.3.2EPCClass values for GTIN

7.3.3.

7.3.3

Release 1.2, Ratified, Sep 2016

3.3EPCClass values for GTIN + Batch/Lot

“a o Summary of identifier types (Non-Normative)

When a Vocabulary Element in EPCClass represents the class of SGTIN EPCs denoted by a

specific

GTIN, it SHALL be a URI in the following form, as defined in Version 1.3 and later of the EPC Tag

Data Standards:
urn:epc:idpat:sgtin:CompanyPrefix. ltemRefAndIndicator.*

reference of the GTIN.

An EPCClass vocabulary element in this form denotes the class of objects whoseEPCs are
(urn:epc:id:sgtin:..) having the same CompanyPrefix and ItemRefAndPrndicator
and having any serial number whatsoever (or no serial number at all).

When a Vocabulary Element in EPCClass represents the class of SGTIN EPCs denoted by a
GTIN and batch/lot, it SHALL be a URI in the following form, asdefined in [TDS1.9, Section

urn:epc:class:Igtin:CompanyPrefix. ItemRefAndIndicator.Lot

where CompanyPrefix is the GS1 Company Prefix of tde GTIN (including leading zeros),
ItemRefAndIndicator consists of the indicator digit of the GTIN followed by the digits of|
reference of a GTIN, and Lot is the batch/lot number of the specific batch/lot.

An EPCClass vocabulary element in this form @enotes the class of objects whose EPCs are
(urn:epc:id:sgtin:..) having the same GompanyPrefix and ItemRefAndIndicator
and belonging to the specified batch/lot, regardless of serial number (if any).

d
the item

SGTINs
fields,

specific

6]:

the item

SGTINs
fields,

This section summarises the identifiers that may be used in the “what” dimension of EPCIS
The normative specifications-of-identifiers are in the EPC Tag Data Standard [TDS1.9] and {
Core Business Vocabulary {€BV1.2].

Class-level
(EPCClass)

Instance-level Normative

reference

[TDS1.9,

Section g

ldentifier type URI prefix

((3X9)

GTIN v urn:epc:idpat:sgtin:

events.
e EPC

GTIN + v
batch/let

urn:epc:class:Igtin:

[TDS1.9,

Section §

GIM= serial | v urn:epc:id:sgtin:

[TDS1.9,

Section

6.3.1]

Ssce 4 urn:epc:id:sscc:

[TDS1.9,

Section

6.3.2]

GRAI (no v urn

serial)

zepc:idpat:grai:

[TDS1.9,

Section 8]

GRAI (with 4
serial)

urn:epc:id:grai:
Section

6.3.4]

[TDS 1.9,
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Identifier type | Instance-level Class-level URI prefix Normative

(EPC) (EPCClass) reference

GIAI v urn:epc:id:giai: [TDS1.9,
Section

6.3.5]
GDTI (no v urn:epc:idpat:gdti: [TDS1.9
serial) Section 8]
GDTI (with v urn:epc:id:gdti: [TDS1.9,
serial) Section
6.5.7]
GSRN v urn:epc:id:gsrn: [TDS)™9
(Recipient) Section
6.3.6]
GSRN v urn:epc:id:gsrnp: [TDS1.9,
(Provider) Section
6.3.6]
GCN (no v urn:epc:idpat:sgcng [TDS1.9,
serial) Section d]

GCN (with v urn:epc:id:sgcns [TDS1.9
serial) Section g]

CPI v urn:epczdpat:cpi: [TDS1.9,
Section {]

CPI + serial v urn:e&pc:id:cpi: [TDS1.9,
Section

6.3.11]

GID v urn:epc:id:gid: [TDS1.9,
Section
6.3.8]

UsDoD 4 urn:epc:id:usdod: [TDS1.9,
Section

6.3.9]

ADI v urn:epc:id:adi: [TDS1.9,
Section

6.3.10]

Non-GS1 v v Any URI — see CBV for [CBV1.2,
Identifier recommendations Section §.2]

7.3.41 Thel*Where” Dimension — read point and business location

This section defines four types that all relate to the notion of location information as used irl EPCIS.
Two of these types are ways of referring to “readers.” or devices that sense the presence of EPC-
tagged objects using RFID or other means. These are not actually considered to be “location” types
at all for the purposes of EPCIS. They are included in this specification mainly to contrast them to
the true location types (though some applications may want to use them as extension fields on
observations, for auditing purposes). The other two types are true location types, and are defined as
EPCIS Vocabulary Types.

The reader/location types are as follows:

Description

Primitive Reader Types — not location types for EPCIS
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Type Description

PhysicalReaderlID This is the unique identity or name of the specific information source (e.g., a physical
RFID Reader) that reports the results of an EPC read event. Physical Reader ID is further
defined in [ALE1.0].

LogicalReaderlID This is the identity or name given to an EPC read event information source independent
of the physical device or devices that are used to perform the read event. Logical Reader
ID is further defined in [ALE1.0]. There are several reasons for introducing the Logical
Reader concept as outlined in [ALE1.0], including allowing physical readers to be

replaced without requiring changes to EPCIS Capturing Applications, allowing multiple
physical readers to be given a single name when they are always used simultaneously to
cover a single location, and (conversely) allowing a single physical reader to map to
multiple logical readers when a physical reader has multiple antennas used independently
to cover different locations.

True Lpcation Types

RdadPointlID A Read Point is a discretely recorded location that is meant to identify the most specific
place at which an EPCIS event took place. Read Points are determined by the EPCIS
Capturing Application, perhaps inferred as a function of logical feader if stationarly
readers are used, perhaps determined overtly by reading a location tag if the reader is
mobile, or in general determined by any other means the EPCIS Capturing Applidation
chooses to use. Conceptually, the Read Point is designed to-identify “where objedts were
at the time of the EPCIS event.”

BysinessLocationlD | A Business Location is a uniquely identified and discretely recorded location that |s meant
to designate the specific place where an object is assumed to be following an EP¢IS
event until it is reported to be at a different Business Location by a subsequent EPCIS
event. As with the Read Point, the EPCIS Capturing Application determines the Byisiness
Location based on whatever means it chogses. Conceptually, the Business Locatipn is
designed to identify “where objects are\following the EPCIS event.”

ReadPointlID and BusinessLocationlD are Usér Vocabularies as defined in Section 6.2} Some
industries may wish to use EPCs as vocabulary’elements, in which case pure identity URIs gs
defined in [TDS1.9] SHALL be used.

o Non-Normative: lllustration: For example, in industries governed by GS1 General
Specifications, readPointlIDy'and businessLocationlD may be SGLN-URIs [TDS].9.
Section 6.3.3], and physicalReader D may be an SGTIN-URI [TDS1.9, Section 6.4.1].

But in all cases, location vecabulary elements are not required to be EPCs.

o Non-Normative: Explanation: Allowing non-EPC URIs for locations gives organisatiohs
greater freedom to reuse existing ways of naming locations.

For all of the ERCIS Event Types defined in this Section 7.2, capture events include separat¢ fields
for Read Paint and Business Location. In most cases, both are optional, so that it is still posgible for
an EPCIS Capturing Application to include partial information if both are not known.

o Non-Normative: Explanation: Logical Reader and Physical Reader are omitted from [the
deflnltlons of EPCIS events in this specification. PhyS|caI Reader is generally not usefull

replaced by another reader of identical make and model the Physmal Reader ID has changed.
This information is of little interest to trading partners. Likewise, the Logical Reader ID may
change if the capturing organisation makes a change in the way a particular business process
is executed; again, not often of interest to a partner.

The distinction between Read Point and Business Location is very much related to the dichotomy
between retrospective semantics and prospective semantics discussed above. In general, Read
Points play a role in retrospective semantics, while Business Locations are involved in prospective
statements. This is made explicit in the way each type of location enters the semantic descriptions
given at the end of each section below that defines an EPCIS capture event.
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7.3.4.1 o Example of the distinction between a read point and a business location

(Non-Normative)

Simple Distribution Center

View

—Pnysteat
\ DC#88 Q
Receive & Store Shipping .(]/
&
Recl Dock#R3 293¢ Shi% Dock#S3
2 bae
O ] Ziiieent: ;
Recl Dock#R2 e Shipping Dock#S2
1
3
L | teem | [
Recy Dock#R1 i pe Shipping Dock#S1
<&
&
Ta ime |Read Point Busm&s Comment
L ion
4123 |7:00 [‘RP-DC#88-A” C) DC#88.Receive & Store |Product entered DC via DockDoor#R1
123 |9:00 [‘RP-DC#88- I@ DC#88.Shipping Product placed on conveyor for shifping
#123 [9:30 [“RP- DCSEB)-N" [omitted] Product shipped via dock door#S2

Th ?.lre above shows a typical use case consisting of rooms with fixed doorways at the
cﬁd aries of the rooms. In such a case, Read Points correspond to the doorways (with RFI
rumentatlon) and Busmess Locations correspond to the rooms. Note that the Read Points and

Business Locations could have a 1:1 relationship is the unusual case of a room with a single door,
such a small storeroom.

Still considering the rooms-and-doors example, the Business Location is usually the location type of
most interest to a business application, as it says which room an object is in. Thus it is meaningful
to ask the inventory of a Business Location such as the backroom. In contrast, the Read Point
indicates the doorway through which the object entered the room. It is not meaningful to ask the
inventory of a doorway. While sometimes not as relevant to a business application, the Read Point is
nevertheless of significant interest to higher level software to understand the business process and
the final status of the object, particularly in the presence of less than 100% read rates. Note that
correct designation of the business location requires both that the tagged object be observed at the
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Read Point and that the direction of movement be correctly determined — again reporting the Read
Point in the event will be very valuable for higher level software.

A supply chain like the rooms-and-doors example may be represented by a graph in which each
node in the graph represents a room in which objects may be found, and each arc represents a
doorway that connects two rooms. Business Locations, therefore, correspond to nodes of this graph,
and Read Points correspond to the arcs. If the graph were a straight, unidirectional chain, the arcs
traversed by a given object could be reconstructed from knowing the nodes; that is, Read Point
information would be redundant given the Business Location information. In more real-world
situations, however, objects can take multiple paths and move “backwards” in the supply chain. In
these real-world situations, providing Read Point information in addition to Business Location

In the EPC context, the term location has been used to signify many different things and th|s has
lead to confusion about the meaning and use of the term, particularly when viewed from a pusiness
perspective. This confusion stems from a number of causes:

1. In situations where EPC Readers are stationary, there’s a natural teéndency to equate the reader
with a location, though that may not always be valid if there is nijefe than one reader inja
location;

2. There are situations where stationary Readers are placed between what business peopl¢ would
consider to be different locations (such as at the door bétween the backroom and sales [floor of a
retail store) and thus do not inherently determine the lacation without an indication of the
direction in which the tagged object was travelling;

3. A single physical Reader having multiple, indepéndéntly addressable antennas might be| used to
detect tagged objects in multiple locations as‘viewed by the business people;

4. Conversely, more than one Reader might be used to detect tagged objects in what busipess
people would consider a single locationy

5. With mobile Readers, a given Reader\may read tagged objects in multiple locations, peifhaps
using “location” tags or other means to determine the specific location associated with g given
read event;

6. And finally, locations of interest to one party (trading partner or application) may not bg of
interest to or authorisedfar viewing by another party, prompting interest in ways to
differentiate locations.

The key to balancing these seemingly conflicting requirements is to define and relate various
location types, and.then to rely on the EPCIS Capturing Application to properly record them|for a

given capture evént» This is why EPCIS events contain both a ReadPointID and a BusinessL¢cationID
(the two primitive-location types).

In additions-there has historically been much confusion around the difference between “location” as
needed By-EPCIS-level applications and reader identities. This EPCIS specification defines Idcation as
something quite distinct from reader identity. To help make this clear, the reader identity types are
defiftled above to provide a contrast to the definitions of the true EPCIS location types. Alsof reader
identity types may enter into EPCIS as “observational attributes” when an application desirgs to
retain a record of what readers played a role in an observation; e.g., for auditing purposes.|(Capture

aria sriaririg or - ouservauioridl Attrnioutes  WoOuUITU TEUUITE UsStE Ul SALETISIUTNT TICTUS TTOU UcCTIirieu 1ri thlS
specification.)

7.3.5 The “Why” dimension
This section defines the data types used in the “Why” dimension of the event types specified in
Section 7.3.5.4.
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7.3.5.1 Business step

BusinessSteplD is a vocabulary whose elements denote steps in business processes. An example
is an identifier that denotes “shipping.” The business step field of an event specifies the business
context of an event: what business process step was taking place that caused the event to be
captured? BusinessSteplD is an example of a Standard Vocabulary as defined in Section 6.2.

0 Non-Normative: Explanation: Using an extensible vocabulary for business step identifiers
allows GS1 standards (including and especially the GS1 Core Business Vocabulary) to define
some common terms such as “shipping” or “receiving,” while allowing for industry groups and
Hadivi i i p-terms—Master-dataprovides—additionalnrformation.

This specification defines no master data attributes for business step identifiers.

7.3.5)2 Disposition

DispositionlD is a vocabulary whose elements denote a business state of an’ object. An ¢xample
is an identifier that denotes “recalled.” The disposition field of an event specifies the businegs
condition of the event’s objects, subsequent to the event. The dispositionjis assumed to holf true
until another event indicates a change of disposition. Intervening everts that do not specify] a

disposition field have no effect on the presumed disposition of theohject. DispositionlDlis an
example of a Standard Vocabulary as defined in Section 6.2.

0 Non-Normative: Explanation: Using an extensible vecabulary for disposition identifiers
allows GS1 standards (including and especially the\GS1 Core Business Vocabulary) td define
some common terms such as “recalled” or “in‘transit,” while allowing for industry groups and
individual end-users to define their own terms.* Master data may provide additional
information.

This specification defines no master data atfributes for disposition identifiers.

7.3.5)3 Business transaction

A BusinessTransaction identifies a particular business transaction. An example of a budiness
transaction is a specific purchase’order. Business Transaction information may be included jn EPCIS
events to record an event!s participation in particular business transactions.

A business transaction is.described in EPCIS by a structured type consisting of a pair of identifiers,
as follows.

Field Type Description

type BusinessTransactionTypelD | (Optional) An identifier that indicates what kjnd of
business transaction this BusinessTransag¢tion
denotes. If omitted, no information is availalhle about
the type of business transaction apart from What is
implied by the value of the bizTransactidn field
itself.

bizTransaction BusinessTransactionlD An identifier that denotes a specific business

ranSactromT

The two vocabulary types BusinessTransactionTypelD and BusinessTransactionlD are
defined in the sections below.

7.3.5.3.1Business transaction type
BusinessTransactionTypelD is a vocabulary whose elements denote a specific type of business

transaction. An example is an identifier that denotes “purchase order.”
BusinessTransactionTypelD is an example of a Standard Vocabulary as defined in Section 6.2.
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o Non-Normative: Explanation: Using an extensible vocabulary for business transaction type
identifiers allows GS1 standards to define some common terms such as “purchase order”
while allowing for industry groups and individual end-users to define their own terms. Master
data may provide additional information.

This specification defines no master data attributes for business transaction type identifiers.

7.3.5.3.2Business transaction 1D

BusinessTransactionlD is a vocabulary whose elements denote specific business transactions.
An example is an identifier that denotes “Acme Corp purchase order number 12345678.”
BusinessTransactionlD is a User Vocabulary as defined in Section 6.2.

0 Non-Normative: Explanation: URIs are used to provide extensibility and & ,convenieht way
for organisations to distinguish one kind of transaction identifier from another. For eample, if
Acme Corporation has purchase orders (one kind of business transactiofy) identified with an 8-
digit number as well as shipments (another kind of business transaction) identified by a 6-
character string, and furthermore the PostHaste Shipping Compahy;uses 12-digit tragking
IDs, then the following business transaction IDs might be assot€iated with a particulan EPC
over time:

http://transaction.acme.com/po/12345678
http://transaction.acme.com/shipment/34ABC8
urn:posthaste:tracking:123456789012

(In this example, it is assumed that PostHaste,/SHipping has registered the URN namgspace
“posthaste” with IANA.) An EPCIS Accessing Application might query EPCIS and discgver all
three of the transaction IDs; using URIs @ives the application a way to understand wipich ID is
of interest to it.

7.3.54 Source and destination

A Source or Destination is used-to provide additional business context when an EPCIS gvent is
part of a business transfer; that.is) a process in which there is a transfer of ownership,
responsibility, and/or custody fof physical or digital objects.

In many cases, a business\transfer requires several individual business steps (and thereforg several
EPCIS events) to executesy/for example, shipping followed by receiving, or a more complex $equence
such as loading - departing - transporting - arriving - unloading - accepting. The Readfoint
and BusinessLoeation in the “where” dimension of these EPCIS events indicate the knoyn
physical locatign at each step of the process. Source and Destination, in contrast, may pe used
to indicate the parties and/or location that are the intended endpoints of the business transfer. In a
multi-step, Business transfer, some or all of the EPCIS events may carry Source and Destination,
and the-information would be the same for all events in a given transfer.

Source and Destination provide a standardised way to indicate the parties and/or physital
logations involved in the transfer, complementing the business transaction information (e.g|,
pufchase orders, invoices, etc.) that may be referred to by BusinssTransaction element

v

A source or destination is described in EPCIS by a structured type consisting of a pair of identifiers,

as follows.
Field ‘ Type Description
type SourceDestTypelD | An identifier that indicates what kind of source or destination this
Source or Destination (respectively) denotes.
source SourceDestlID An identifier that denotes a specific source or destination.
or
destination
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The two vocabulary types SourceDestTypelD, and SourceDestlID are defined in the sections
below.

7.3.5.4.1Source/Destination type

SourceDestTypelD is a vocabulary whose elements denote a specific type of business transfer
source or destination. An example is an identifier that denotes “owning party.” SourceDestTypelD
is an example of a Standard Vocabulary as defined in Section 6.2.

ﬂ Non-Normative: Explanation: Using an extensible vocabulary for source/destination type
identifiers allows GS1 standards to define some common terms such as “owning party” while
allowing for industry groups and individual end-users to define their own terms. Master data
may provide additional information.

This specification defines no master data attributes for source/destination type {dentifiers.

7.3.54.2Source/Destination ID

SourceDestlID is a vocabulary whose elements denote specific sourées and destinations. An
example is an identifier that denotes “Acme Corporation (an owning\party).” SourceDestIp is a
User Vocabulary as defined in Section 6.2.

o Non-Normative: Explanation: URIs are used to provide extensibility and a convenieht way
for organisations to distinguish one kind of source\0r destination identifier from anotHer.

7.3.6| Instance/Lot master data (ILMD)

Instance/Lot master data (ILMD) is data that.describes a specific instance of a physical or djigital
object, or a specific batch/lot of objects that\are produced in batches/lots. ILMD consists of [a set of
descriptive attributes that provide information about one or more specific objects or lots. It|is similar
to ordinary master data, which also consists of a set of descriptive attributes that provide
information about objects. But whereas master data attributes have the same values for a lprge
class of objects, (e.g., for all objects having a given GTIN), the values of ILMD attributes mpy be
different for much smaller groupings of objects (e.g., a single batch or lot), and may be different for
each object (i.e., different for'each instance).

An example of a master(data attribute is the weight and physical dimensions of trade items
identified by a specific‘GTIN. These values are the same for all items sharing that GTIN. An|example
of ILMD is the expiration date of a perishable trade item. Unlike master data, the expiration| date is
not the same for(all trade items having the same GTIN; in principle, each may have a different
expiration dat€ depending on when it is manufactured. Other examples of ILMD include datg of
manufacturey place of manufacture, weight and other physical dimensions of a variable-megsure
trade item, ‘frarvest information for farm products, and so on.

ILMD, like ordinary master data, is intended to be static over the life of the object. For exarpple, the
expiration date of a perishable trade item or the weight of a variable-measure item does ngt change
over/the life of the trade item, even though different trade items having the same GTIN maly have

different values for expiration date and weight. ILMD is not to be used to represent informakion that
—mmmmwmmmmmrﬁ' ject; ; | itThoves

through the supply chain.

While there exist standards (such as GDSN) for the registration and dissemination of ordinary
master data through the supply chain, standards and systems for dissemination of ILMD do not yet
exist. For this reason, EPCIS allows ILMD to be carried directly in certain EPCIS events. This feature
should only be used when no separate system exists for dissemination of ILMD.

ILMD for a specific object is defined when the object comes into existence. Therefore, ILMD may
only be included in ObjectEvents with action ADD (Section 7.4.1.2), and in
TransformationEvents (Section 7.4.6). In the case of a TransformationEvent, ILMD applies
to the outputs of the transformation, not to the inputs.
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The structure of ILMD defined in this EPCIS standard consists of a set of named attributes, with
values of any type. In the XML binding (Section 9.5), the XML schema provides for an unbounded
list of XML elements having any element name and content. Other documents layered on top of
EPCIS may define specific ILMD data elements; see Section 6.3. In this way, ILMD is similar to
event-level EPCIS extensions, but is separate in order to emphasise that ILMD applies for the entire
life of objects, whereas an event-level EPCIS extension only applies to that specific event.

7.4 Core event types module — events

7.4.1 —ERcASEvent

EPCISEvent is a common base type for all EPCIS events. All of the more specific eventtydes in the
following sections are subclasses of EPCISEvent.

This common base type only has the following fields.

Description

evengTime Time The date and time at which the EPCIS Capturing Applidations
asserts the event occurred.

recofdTime Time (Optional) The date and timéat’which this event was recorded
by an EPCIS Repository. [This field SHALL be ignored when an
event is presented to the,EPCIS Capture Interface, and SHALL
be present when an everit is retrieved through the EPJIS Query
Interfaces. The reeordTime does not describe anythihg about
the real-world £€yerit, but is rather a bookkeeping mechanism
that plays a#0levin the interpretation of standing querips as
specified in)Section 8.2.5.2.

evengTimeZoneOffset | String The tinmle'zone offset in effect at the time and place thq event
occurred, expressed as an offset from UTC. The value pf this
fietd, SHALL be a string consisting of the character ‘+’ gr the
¢haracter ‘=, followed by two digits whose value is within the
range 00 through 14 (inclusive), followed by a colon character
¢z, followed by two digits whose value is within the rapge 00
through 59 (inclusive), except that if the value of the ffirst two

digits is 14, the value of the second two digits must bg 00.

For example, the value +05 : 30 specifies that where tHe event
occurred, local time was five hours and 30 minutes lat¢r than
UTC (that is, midnight UTC was 5:30am local time).

eventlID EventlID (Optional) An identifier for this event as specified by tHe
capturing application, globally unique across all events|other
than error declarations. “Globally unique” means differpnt from
the eventlD on any other EPCIS event across any
implementation of EPCIS, not merely across the event$ captured
by a single capturing application or by a single capture| server.
(The Core Business Vocabulary standard [CBV1.2] spegifies the
use of a UUID URI for this purpose.)

Note that in the case of an error declaration, the event ID will
be equal to the event ID of the erroneous event (or null if the
event ID of the erroneous event is null), and in that sgnse is not

Uhaigle—Sea-Secticn-Z2.4.1 2
= e —

errorDeclaration ErrorDeclaration | (Optional) If present, indicates that this event serves to assert
that the assertions made by a prior event are in error. See
Section_7.4.1.2.

7.4.1.1 0 Explanation of eventTimeZoneOffset (Non-Normative)

The eventTimeZoneOffset field is not necessary to understand at what moment in time an event
occurred. This is because the eventTime field is of type Time, defined in Section 7.3 to be a “date
and time in a time zone-independent manner.” For example, in the XML binding (Section 9.5) the
eventTime field is represented as an element of type xsd:dateTime, and Section 9.5 further

Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 40 of 131

© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

ISO/IEC 19987:2017(E)

EPC Information Services (EPCIS) Standard

stipulates that the XML must include a time zone specifier. Therefore, the XML for eventTime
unambiguously identifies a moment in absolute time, and it is not necessary to consult
eventTimeZoneOffset to understand what moment in time that is.

The purpose of eventTimeZoneOffset is to provide additional business context about the event,
namely to identify what time zone offset was in effect at the time and place the event was captured.
This information may be useful, for example, to determine whether an event took place during
business hours, to present the event to a human in a format consistent with local time, and so on.
The local time zone offset information is not necessarily available from eventTime, because there is
no requirement that the time zone specifier in the XML representation of eventTime be the local
time zone offset where the event was captured. For example, an event taking place at 8:00am US
Eastern Standard Time could have an XML eventTime field that is written 08:00-05:00, (yising US
Eastern Standard Time), or 13:00Z (using UTC), or even 07:00-06:00 (using US Central Sgandard
Time). Moreover, XML processors are not required by [XSD2] to retain and present to.appli¢ations
the time zone specifier that was part of the xsd:dateTime field, and so the time zoneé spegifier in
the eventTime field might not be available to applications at all. Similar considerations wolild apply
for other (non-XML) bindings of the Core Event Types module. For example ~a-hypothetical pinary
binding might represent Time values as a millisecond offset relative to midnight UTC on Jarjuary 1,
1970 — again, unambiguously identifying a moment in absolute time, byt not providing any
information about the local time zone. For these reasons, eventTiméZoneOffset is provided as an
additional event field.

7.4.1)2 ErrorDeclaration

When an event contains an ErrorDeclaration element{it indicates that this event has spe ial
semantics: instead of the normal semantics which assert that various things happened and [that
various things are true following the event, the semantics of this event assert that those prior
assertions are in error. An event containing an EcxerDeclaration element SHALL be otherjvise
identical to a prior event, “otherwise identical” meaning that all fields of the event other thgn the
ErrorDeclaration element and the value of(FecordTime are exactly equal to the prior event. (Note
that includes the eventlID field: the eventiD of the error declaration will be equal to the gventiID
of the prior event or null if the eventID:of the prior event is null. This is the sole case whefe the
same non-null eventlD may appear.it/two events.) The semantics of an event containing the
ErrorDeclaration element are that*all assertions implied by the prior event are considered to be
erroneous, as of the specified declarationTime. The prior event is not modified in any wayf, and
subsequent queries will returntboth the prior event and the error declaration.

An ErrorDeclaration element contains the following fields:

Type Description

declarationTime Timestamp The date and time at which the declaration of error is|made.
(Note that the eventTime of this event must match tHe
eventTime of the prior event being declared erroneouf, so the
declarationTime field is required to indicate the timq at

which this event is asserted.)

reaspn ErrorReasonlID | (Optional) An element from a standard vocabulary thgt
specifies the reason the prior event is considered erroneous.

correctivetventibstist<Eventib>—"(Optiomaty tpresent,mdicates that theevernts tavirg the
specified URIs as the value of their eventlID fields are to be
considered as “corrections” to the event declared erroneous
by this event. This provides a means to link an error
declaration event to one or more events that are intended to
replace the erroneous event.

An ErrorDeclaration element SHOULD NOT be used if there is a way to model the real-world
situation as an ordinary event (that is, using an event that does not contain an ErrorDeclaration
element).
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7.4.1.3 o Use of error declarations (Non-Normative)

An EPCIS event records the completion of a step of a business process. A business process is
modeled by breaking it down into a series of steps, and modeling each as an EPCIS event. The net
effect is that the collection of all events pertaining to a specific object (often referred to as a “trace”)
should correctly indicate the history and current state of that object, by interpreting the events
according to the semantics specified in this standard and relevant vocabulary standards.

Sometimes, it is discovered that an event recorded earlier does not accurately reflect what
happened in the real world. In such cases, as noted in Section 6.1, earlier events are never deleted
or modified. Instead, additional events are recorded whose effect is that the complete trace

L L P H +lo + &l LL H + H L P H . H + AV +al £L t th
Grettehngtherew-eventsand-aH-prioreventstheladingthethreorrecteventacetratety+efiqets the

history and current state, as stated in the above principle.

The preferred way to arrive at the additional events is to recognise that the discovery.of an
erroneous event and its remediation is itself a business process which can be modeled by cfeating
suitable EPCIS events. In most situations, this is done using EPCIS events from-the Core EVent

Types Module as specified in Sections 7.4.1 through 7.4.6, using suitable vocabutary.

Example 1: Company X records an EPCIS event asserting that serial numbers 101, 102, apd 103 of
some product were shipped to Company Y. Company Y receives the shipment and finds serial
number 104 in addition to serial numbers 101, 102, 103. In discussion’ with Company X, it Is agreed
that serial 104 was indeed shipped and that the shipping event was\in error. Remediation: Company
X records a new EPCIS event asserting that serial number 104 was.shipped, with similar coptextual

information as the original event.

Example 2: Company X records an EPCIS event asserting that serial numbers 101, 102, apd 103 of
some product were shipped to Company Y. Company Y._fecteives the shipment and finds only serial
numbers 101, 102. In discussion with Company X, itdis agreed that serial 103 was not shipged but
remains in Company X's inventory. They agree to.reverse the billing for the third product.
Remediation: Company X records a new EPCIS event asserting that the shipment of serial 103 is
voided.

In the first example, the additional event uses the same business vocabulary as the first. Ir] the
second example, vocabulary specifically_associated with the process of voiding a shipment if used,
but it is still “ordinary” EPCIS semanties-in the sense that it models the completion of a well-defined
business process step. This reflects_the reality that the act remediation is itself a business grocess,
and so may be modelled as an ERPCIS event.

In some situations, it either is(not possible (or is highly undesirable) to remediate the histofy of an
object by creating a new ERCIS event with ordinary semantics (that is, with the semantics 4pecified
in Sections 7.4.1 through 74.6).

Example 3: Company X records an EPCIS event to assert that serial number 101 of produdt X was
destroyed. This event is an Object Event as specified in Section 7.4.2 with action = DELETE| Later it
is discovered that.serial 101 is still in storage, not destroyed. An ordinary event cannot be ysed to
amend the histery, because the semantics of action DELETE for an Object Event specify that “the
objects ... shauld not appear in subsequent events.”

Example*4: Company X records an EPCIS event asserting that several products have been|shipped,
indicating Purchase Order 123 as a business transaction in the “why” dimension. Company
reCeives the products and records a receiving event. Only then it is discovered that the pur¢hase
order reference in the shipping event is wrong: it says PO 456 instead of 123. This could b¢g
remediated using ordinary FPCIS events by Company X recording a “cancel shipment” eve
followed by a “shipping” event with the correct PO #. But this is rather undesirable from the
perspective of the overall trace, especially given that there is already a receiving event.

To accommodate such situations, the Core Event Types Module provides a mechanism to assert that
the assertions made by a prior event are in error. These semantics may only be used when an event
specifies exactly the same conditions as a prior ordinary event, so that the assertion of error can be
correlated to the prior event. Such an event is termed an “error declaration event.”

In Example 3 above, the error declaration event would imply that serial number 101 of product X
was not destroyed. In Example 4 above, the error declaration event would imply that a shipment
with PO 123 as the context did not occur, and an additional event (the “corrective event”) would say
that a shipment with PO 456 did occur. This is rather similar to modeling Example 4 using a “cancel
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shipment” event, except that instead of asserting a shipment was carried out under PO 123 then
cancelled, the error declaration event simply asserts that the PO 123 assertion was erroneous.

An error declaration event is constructed by including an ErrorDeclaration section. Specifically,
given Event E1, an error declaration event E2 whose effect is to declare the assertions of E1 to be in
error is an event structure whose content is identical to E1, but with the ErrorDeclaration element
included. For example, the error declaration for the "destroying™ event in Example 3 is also an
Object Event with action = DELETE, but with the ErrorDeclaration element included. In general,
to declare event E to be in error, a new event is recorded that is identical to event E except that the
ErrorDeclaration element is also included (and the record time will be different).

event ID is not required to indicate the erroneous event, which in turn implies it is not necefsary to
include an event ID on every event to provide for possible error declaration in the future. Eyent IDs
are available to link an error declaration event to a corrective event, but it is never necessayy to use
event IDs. Two, any EPCIS query that matches an event will also match an error,déclaratiop for that
event, if it exists. This means that EPCIS Accessing Applications require no special‘logic to lpecome
aware of error declarations, if they exist. Three, if an EPCIS Accessing Application receives fn error
declaration event and for some reason does not have a copy of the originak(érroneous) event, it is
not necessary to retrieve the original event as every bit of information in that event is also present
in the error declaration event.

As discussed in Section 7.4.1.2, an error declaration event has identical content to the origipal
(erroneous) event, with the exception of the ErrorDec}aration element itself and the reford
time. One of the benefits of this approach is that whepan EPCIS Accessing Application encqunters
an error declaration, it is not necessary to retrieve the @riginal (erroneous) event, as all of {he
information in that event is also present in the ertor declaration event which the EPCIS Acc¢ssing
Application already has.

Nevertheless, there may be situations in whiéhy an EPCIS Accessing Application or EPCIS Capturing

Application wishes to confirm the existence of the original (erroneous) event by querying fof it. The
only way to recognise that an event is the original event matching an error declaration is tg confirm
that all data elements in the events ($ave the ErrorDeclaration element and record timg)
match. See [EPCISGuideline] for suggested approaches for querying in this situation.

ObjectEvent (subclass ©f EPCISEvent)

An ObjectEvent captures information about an event pertaining to one or more physical dr digital
objects identified bytinstance-level (EPC) or class-level (EPC Class) identifiers. Most Object{Events
are envisioned to-represent actual observations of objects, but strictly speaking it can be uded for
any event a Capturing Application wants to assert about objects, including for example capfuring the
fact that an expected observation failed to occur.

While mare_than one EPC and/or EPC Class may appear in an ObjectEvent, no relationship or
association between those objects is implied other than the coincidence of having experiended
identieal events in the real world.

The“Action field of an ObjectEvent describes the event’s relationship to the lifecycle of the
objects and their identifiers named in the event. Specifically:

Action value Meaning

ADD

The objects identified in the event have been commissioned as part of this event. For objects identified
by EPCs (instance-level identifiers), the EPC(s) have been issued and associated with an object (s) for
the first time. For objects identified by EPC Classes (class-level identifiers), the specified quantities of
EPC Classes identified in the event have been created (though other instances of those same classes
may have existed prior this event, and additional instances may be created subsequent to this event).

OBSERVE The event represents a simple observation of the objects identified in the event, not their

commissioning or decommissioning.

Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 43 of 131

© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

ISO/IEC 19987:2017(E)

Action value

Meaning

EPC Information Services (EPCIS) Standard

DELETE The objects identified in the event have been decommissioned as part of this event. For objects
identified by EPCs (instance-level identifiers), the EPC(s) do not exist subsequent to the event and
should not be observed again. For objects identified by EPC Classes (class-level identifiers), the
specified quantities of EPC Classes identified in the event have ceased to exist (though other instances
of those same classes may continue to exist subsequent to this event, and additional instances may be
have ceased to exist prior this event).

Fields:

Field Type Description

even tT”Fe (Inherited from EPCISEvent; see Section 7.4.1)

recofdTime

eventTimeZoneOffset

epcLjst List<EPC> (Optional) An unordered list of one”ar more EP{s

naming specific objects to which tie event perfained.
See Section 7.3.3.2.
An ObjectEvent SHALL contain“either a non-emjpty
epcList, a non-empty uantityList, or bofh.
quantityList List<QuantityElement> | (Optional) An unordéréd/list of one or more
QuantityElementg identifying (at the class leve
objects to which the event pertained.
An ObjectEvent SHALL contain either a non-enpty
epcList, @hon-empty quantityList, or bofh.
actipn Action How, thi§ event relates to the lifecycle of the ECs
named/in this event. See above for more detail.
bizStep BusinessSteplD (Qptional) The business step of which this everjt was
a part.
dispfpsition DispositioniD (Optional) The business condition of the objectp
associated with the EPCs, presumed to hold trde until
contradicted by a subsequent event.

readPoint ReadPointiD (Optional) The read point at which the event tdok

place.

bizLpcation BusinesslLoeationlD (Optional) The business location where the objgcts

associated with the EPCs may be found, until
contradicted by a subsequent event.
bizTransactionList UnordeTted list of zero or more (Optional) An unordered list of business transaftions
BusinessTransaction that define the context of this event.
instances
sourgelList List<Source> (Optional) An unordered list of Source elemerfts
(Section 7.3.5.4) that provide context about the
originating endpoint of a business transfer of which
this event is a part.
destjnationkist List<Destination> (Optional) An unordered list of Destination
elements (Section 7.3.5.4) that provide contexjt about
the terminating endpoint of a business transfel| of
which this event is a nart

ilmd 1LMD (Optional) Instance/Lot master data (Section 7.3.6)

that describes the objects created during this event.

An ObjectEvent SHALL NOT contain i Imd if
action is OBSERVE or DELETE.

Note that in the XML binding (Section 9.3), quantityList, sourcelList, destinationList,
and 1Imd appear in the standard extension area, to maintain forward-compatibility with EPCIS 1.0.

Retrospective semantics:
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= An event described by bizStep (and any other fields) took place with respect to the objects
identified by epcList and quantityList at eventTime at location readPoint.

= (If action is ADD) The EPCs in epcList were commissioned (issued for the first time).

= (If action is ADD) The specified quantities of EPC Class instances in quantityList were
created (or an unknown quantity, for each QuantityElement in which the quantity value is
omitted).

= (If action is DELETE) The EPCs in epcList were decommissioned (retired from future use).

= (If action is DELETE) The specified quantities of EPC Class instances in quantityList ceased
To exist (or an unknown quantity, for each QuantityElement in which the quantity palue is
omitted).

= (If action is ADD and a non-empty bizTransactionList is specified) An assaciatior exists
between the business transactions enumerated in bizTransactionList and the objefts
identified in epcList and quantityList.

= (If action is OBSERVE and a non-empty bizTransactionList is specified) This eveft took
place within the context of the business transactions enumerated inbizTransactionllist.

= (If action is DELETE and a non-empty bizTransactionList\s.specified) This event took
place within the context of the business transactions enumerated in bizTransactionljist.

= (If sourcelList is non-empty) This event took place within‘the context of a business tifansfer
whose originating endpoint is described by the sources efumerated in sourceList.

= (If destinationList is non-empty) This event toek place within the context of a busihess
transfer whose terminating endpoint is described )by the destinations enumerated in
destinationList.

Prospective semantics:

= (If action is ADD) The objects identifigd by the instance-level identifiers in epcList nmjay
appear in subsequent events.

= (If action is ADD) The objects idéntified by the class-level identifiers in quantityList may
appear in subsequent events,

= (If action is DELETE) The objects identified by the instance-level identifiers in epcList should
not appear in subsequéentievents.

= (If action is DELETE) The total population of objects identified by the class-level identffiers in
quantityListthat may appear in subsequent events has been reduced by the quantifies
specified in quantityList (or by an unknown quantity, for each QuantityElement ih which
the quantdty‘value is omitted).

= (If dispasition is specified) The business condition of the objects identified by epcList and
quantitylList is as described by disposition.

= _<@hdisposition is omitted) The business condition of the objects associated with identified by
epcList and quantityList is unchanged.

lre at

business location bizLocation.

= (If bizLocation is omitted) The business location of the objects identified by epcList and
quantityList is unknown.

= (If action is ADD and ilmd is non-empty) The objects identified by epcList and
quantityList are described by the attributes in i Imd.

= (If action is ADD and a non-empty bizTransactionList is specified) An association exists
between the business transactions enumerated in bizTransactionList and the objects

identified in epcListand quantityList.

Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 45 of 131

© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

ISO/1

7.4.3

Actiol
ADD

EC 19987:2017(E)

o Non-Normative: Explanation: In the case where action is ADD and a non-empty
bizTransactionList is specified, the semantic effect is equivalent to having an
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ObjectEvent with no bizTransactionList together with a TransactionEvent having the
bizTransactionList and all the same field values as the ObjectEvent. Note, however, that
an ObjectEvent with a non-empty bizTransactionList does not cause a TransactionEvent

to be returned from a query.

AggregationEvent (subclass of EPCISEvent)

The event type AggregationEvent describes events that apply to objects that have been

aggregated within a “containing” entity that’s meant to identify the aggregation itself,

This event type is intended to be used for “aggregations,” meaning an association where th

of an aggregation is where cases are loaded onto a pallet and carried as a unit=The
of the same shipment, but where the pallets might not always be in exactly the same place

semantics may be specified depending on the Business Step.

The Action field of an AggregationEvent describes the event’s relationship to the lifecy
aggregation. Specifically:

1 value Meaning

The objects identified in the child list have been aggregated to the parent during this event. Th

includes situations where the aggregation is created*for the first time, as well as when new chil
added to an existing aggregate.

aggregated to one another. In such an event, there is a set of “contained” objects that have been

bre is a

strong physical relationship between the containing and the contained objects such that thgy will all
occupy the same location at the same time, until such time as they are disaggregated. An gxample

AggregationEvent type is not intended for weaker associations such as two pallets that gre part

at the

same time. (The TransactionEvent may be appropriate for such,cixcumstances.) More specific

Cle of the

S
Hren are

OBSE

RVE The event represents neither adding nor refoving children from the aggregation. The observat
be incomplete: there may be children that ‘are part of the aggregation but not observed during
event and therefore not included in the chi IdEPCs or childQuantityList field of the

AggregationEvent; likewise, thesparent identity may not be observed or known during this 4
and therefore the parentlD fieldvé omitted from the AggregationEvent.

on may
this

vent

DELE

includes situations where, a subset of children are removed from the aggregation, as well as whj
entire aggregation is digmantled. Both chi ldEPCs and chi ldQuantityList field may be on
from the AggregatiaonEvent, which means that all children have been disaggregated. (This p
disaggregation whenthe event capture software does not know the identities of all the children|

[E The objects identified in thexchild list have been disaggregated from the parent during this evenjt. This

en the
itted
lermits

)

The Aggregati#onEvent type includes fields that refer to a single “parent” (often a “contal
entity) and ene-or more “children” (often “contained” objects). A parent identifier is require
action is’ADD or DELETE, but optional when action is OBSERVE.

0 Non-Normative: Explanation: A parent identifier is used when action is ADD so tha

Release

parent identifier is optional when action is OBSERVE because the parent is not alwa|

is a way of referring to the association in subsequent events when action is DELETH.

ning”
0 when

t there
The
&

nown during an mtermediate observation. For example, a pallet receiving process m
on RFID tags to determine the EPCs of cases on the pallet, but there might not be an
tag for the pallet (or if there is one, it may be unreadable).

ay rely
RFID

The AggregationEvent is intended to indicate aggregations among objects, and so the children are
identified by EPCs and/or EPC classes. The parent entity, however, is not necessarily a physical or
digital object separate from the aggregation itself, and so the parent is identified by an arbitrary
URI, which MAY be an EPC, but MAY be another identifier drawn from a suitable private vocabulary.

o Non-Normative: Explanation: In many manufacturing operations, for example, it is

common

to create a load several steps before an EPC for the load is assigned. In such situations, an
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internal tracking number (often referred to as a “license plate number,” or LPN) is assigned at
the time the load is created, and this is used up to the point of shipment. At the point of
shipment, an SSCC code (which is an EPC) is assigned. In EPCIS, this would be modelled by
(a) an AggregateEvent with action equal to ADD at the time the load is created, and (b) a
second AggregationEvent with action equal to ADD at the time the SSCC is assigned (the
first association may also be invalidated via a AggregationEvent with action equal to
DELETE at this time). The first AggregationEvent would use the LPN as the parent
identifier (expressed in a suitable URI representation; see Section 6.4), while the second
AggregationEvent would use the SSCC (which is a type of EPC) as the parent identifier,
thereby changing the parentiD.

An AggregationEvent has the following fields:
Field Type Description

evenktTime
recofdTime
evengTimeZoneOffset

(Inherited from EPCISEvent; see Section 7.4.1)

parentiD URI (Optional when action isf©BSERVE, required
otherwise) The identifier of the parent of the
association. When thie ‘parent identifier is an EfC,

this field SHALL contain the “pure identity” URJ| for
the EPC as specified in [TDS1.9], Section 7.

chil¢gEPCs List<EPC> (Optional) An uhordered list of the EPCs of
contained @bjects identified by instance-level
identifiers. See Section 7.3.3.2.
An-AggregationEvent SHALL contain either a ngn-
empty childEPCs, a non-empty
childQuantityList, or both, except that bdth
childEPCs and chi ldQuantityList MAY bg
empty if action is DELETE, indicating that all
children are disaggregated from the parent.

chil@gQuantitylList List<QuantityElement> | (Optional) An unordered list of one or more
QuantityElements identifying (at the class leve
contained objects. See Section 7.3.3.2.

An AggregationEvent SHALL contain either a ngn-
empty chi ldEPCs, a non-empty
childQuantityList, or both, except that bdth
childEPCs and childQuantityList MAY b
empty if action is DELETE, indicating that all
children are disaggregated from the parent.

actipn Action How this event relates to the lifecycle of the
aggregation named in this event. See above fof
more detail.

bizStep BusinessSteplD (Optional) The business step of which this everjt was
a part.

disppsition DispositionlD (Optional) The business condition of the objectp

[0}

associated with the EPCs, presumed to hold try
until contradicted by a subsequent event.

readPoint ReadPointlID (Optional) The read point at which the event took
place.
bizLocation BusinessLocationlD (Optional) The business location where the objects

associated with the containing and contained EPCs
may be found, until contradicted by a subsequent
event.

bizTransactionList Unordered list of zero or more (Optional) An unordered list of business transactions
BusinessTransaction that define the context of this event.

instances
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sourcelList List<Source>

Type Description

this event is a part.

(Optional) An unordered list of Source elements
(Section 7.3.5.4) that provide context about the
originating endpoint of a business transfer of which

EPC Information Services (EPCIS) Standard

destinationList List<Destination> (Optional) An unordered list of Destination
elements (Section 7.3.5.4) that provide context

about the terminating endpoint of a business
transfer of which this event is a part.

Prospe

destinationList appear in the standard extension area, to maintain forward-compatibili
EPCIS 1.0.

Retrospective semantics:

Ctive semantics:

— —chirtgEPCsanathirdQuarti tytist

An event described by bizStep (and any other fields) took place involvingyéantaining €
parentlID and the contained objects in chi ldEPCs and chi ldQuantitylist, at evel
and location readPoint.

(If action is ADD) The objects identified in chi IdEPCs and childQuantityList werg
aggregated to containing entity parentiD.

ntity
NtTime

(If action is DELETE and chi ldEPCs or childQuantityllist is non-empty) The objects

identified in chi IdEPCs and childQuantityList weré.disaggregated from parentl

(If action is DELETE and both chi ldEPCs and chitdQuantityList are empty) All ¢
objects have been disaggregated from containingyentity parentlD.

(If action is ADD and a non-empty bizTransactionList is specified) An association
between the business transactions enumerated in bizTransactionList, the objects
in chi IldEPCs and chi ldQuantityList)and containing entity parentlD.

(If action is OBSERVE and a non-emipty bizTransactionList is specified) This even
place within the context of the busifiess transactions enumerated in bizTransactionl

(If action is DELETE and a non-empty bizTransactionList is specified) This event
place within the context of the' business transactions enumerated in bizTransactionl

D.

bntained

bXists
dentified

[ took
ist.

took
ist.

(If sourcelList is norisempty) This event took place within the context of a business tiansfer

whose originating endpoint is described by the sources enumerated in sourceList.

(If destinationList is non-empty) This event took place within the context of a busi
transfer whogse\terminating endpoint is described by the destinations enumerated in
destinationList.

(If aetion is ADD) An aggregation exists between containing entity parentlD and the
centained objects in chi ldEPCs and childQuantityList.

(If action is DELETE and chi IdEPCs or childQuantityList is non-empty) An agg

ness

egation
ed in

no longer exists between containing entity parentlD and the contained objects identifi

(If action is DELETE and both chi ldEPCs and childQuantityList are empty) An

aggregation no longer exists between containing entity parentlD and any contained objects.

(If disposition is specified) The business condition of the objects associated with the objects

identified in parentlD, childEPCs, and childQuantityList is as described by
disposition.

(If disposition is omitted) The business condition of the objects associated with the objects

in parentlID, childEPCs, and childQuantityList is unchanged.
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= (If bizLocation is specified) The objects associated with the objects in parentliD,
childEPCs, and childQuantityList are at business location bizLocation.

= (If bizLocation is omitted) The business location of the objects associated with the objects in
parentlID, childEPCs, and childQuantityList is unknown.

(If action is ADD and a non-empty bizTransactionList is specified) An association exists
between the business transactions enumerated in bizTransactionList, the objects in
childEPCs and childQuantityList, and containing entity parentlID (if specified).

ﬂ Non-Normative: Explanation: In the case where action is ADD and a non-empty

bizTransactionList is specified, the semantic effect is equivalent to having an
AggregationEvent with no bizTransactionList together with a TransactionEvent lhaving
the bizTransactionList and all same field values as the AggregationEvent) Note,
however, that an AggregationEvent with a non-empty bizTransactionL4i'st does 1
a TransactionEvent to be returned from a query.

o Non-Normative: Note: Many semantically invalid situations can/e expressed with i
use of aggregation. For example, the same objects may be givén ‘multiple parents du
same time period by distinct ADD operations without an intervening Delete. Similarly
object can be specified to be a child of its grand-parent or even of itself. A non-exists
aggregation may be DELETED. These situations cannot be“detected syntactically and
general an individual EPCIS repository may not have sufficient information to detect them.
Thus this specification does not address these errgr conditions.

ot cause

hcorrect
Fing the
an

nt

n

7.4.4| QuantityEvent (subclass of EPCISEvent) ~DEPRECATED
A QuantityEvent captures an event that takes place with respect to a specified quantity ¢f an
object class. This Event Type may be used, for example, to report inventory levels of a prodquct.
As of EPCIS 1.1, the QuantityEvent is deprecated. Applications should instead use an
ObjectEvent containing one or more-QuantityListElements. A QuantityEvent is eduivalent
to an ObjectEvent containing an empty EPCList and a single QuantityListElement confaining a
quantity and without a uom.
Field Type Description
even tT”Pe (Inherited from EPCISEvent; see Section 7.4.1)
recofdTime
eventTimeZoneOffset
epcClass EPCClass The identifier specifying the object class to whifh the
event pertains.
quantity Int The quantity of object within the class describgd by
this event.
bizStep BusinessSteplD (Optional) The business step of which this evernt was a
part.
disppsition DispositionlD (Optional) The business condition of the objectb
associatedamith tha I:Df‘e, prncllmnrl tohold trle until
contradicted by a subsequent event.
readPoint ReadPointlID (Optional) The read point at which the event took
place.
bizLocation BusinessLocationlID (Optional) The business location where the objects may
be found, until contradicted by a subsequent event.
bizTransactionList Unordered list of zero or more (Optional) An unordered list of business transactions
BusinessTransaction that define the context of this event.
instances
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Note that because an EPCClass always denotes a specific packaging unit (e.g., a 12-item case),
there is no need for an explicit “unit of measure” field. The unit of measure is always the object
class denoted by epcClass as defined in master data for that object class.

Retrospective semantics:

An event described by bizStep (and any other fields) took place with respect to quantity

objects of EPC class epcClass at eventTime at location readPoint.

(If a non-empty bizTransactionList is specified) This event took place within the context of

the business transactions enumerated in bizTransactionList.

l'lprCbLiVC bclllalllibb. .

(If disposition is specified) The business condition of the objects is as described'y
disposition.

(If disposition is omitted) The business condition of the objects is unchanged.
(If bizLocation is specified) The objects are at business location bizlkocation.

(If bizLocation is omitted) The business location of the objects is~unkhown.

TransactionEvent (subclass of EPCISEvent)

The event type TransactionEvent describes the associationmor/disassociation of physical
objects to one or more business transactions. While other event types have an optional
bizTransactionList field that may be used to providé context for an event, the
TransactionEvent is used to declare in an unequivocal way that certain objects have beg
associated or disassociated with one or more businéss transactions as part of the event.

The action field of a TransactionEvent describes the event’s relationship to the lifecycl
transaction. Specifically:

1 value

Meaning

The objects identified in the event hayé-been associated to the business transaction(s) during this
This includes situations where the transaction(s) is created for the first time, as well as when new,
are added to an existing transaction(s).

or digital

n

e of the

event.
objects

OBSE

RVE

The objects named in the eyvent*have been confirmed as continuing to be associated to the busine|
transaction(s) during this event.

o Explanation (non-norimative): A TransactionEvent with action OBSERVE is quite similar to &
ObjectEvent that includes a non-empty bizTransactionList field. When an end user group
to use both kinds of events, the group should clearly define when each should be used. An examp|
a TransactienEvent with action OBSERVE might be appropriate is an international shipment wi
transaction AD»xx moving through a port, and there’s a desire to record the EPCs that were obse
that point inshandling that transaction. Subsequent queries will concentrate on querying the trans
to find ¢he EPCs, not on the EPCs to find the transaction ID.

BS

L
hgrees

e where
kh

ved at
hction 1D

DELE

The-@hjects named in the event have been disassociated from the business transaction(s) during {
event. This includes situations where a subset of objects are disassociated from the business
transaction(s), as well as when the entire business transaction(s) has ended. As a convenience, b
list of EPCs and QuantityElements may be omitted from the TransactionEvent, which means t}
objects have been disassociated.

his

th the
at all

Field

A TransactionEvent has the following fields:

eventTime
recordTime
eventTimeZoneOffset

Type Description

(Inherited from EPCISEvent; see Section 7.4.1)

bizTransactionList Unordered list of one or more The business transaction(s).

BusinessTransaction
instances
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Description

(Optional) The identifier of the parent of the objects
given in epcList and quantityList. When the
parent identifier is an EPC, this field SHALL contain
the “pure identity” URI for the EPC as specified in
[TDS1.9], Section 7. See also the note following the
table.

epcList

List<EPC>

(Optional) An unordered list of the EPCs of the
objects identified by instance-level identifiers
associated with the business transaction. See Section
7332

A TransactionEvent SHALL contain either & 'ngn-empty
epcList, a non-empty quantityList; er Hoth,
except that both epcList and quantityLi$t MAY
be empty if action is DELETE, ipdicating that all the
objects are disassociated from the, business
transaction(s).

quantitylList

List<QuantityElement>

(Optional) An unordered list,of one or more
QuantityElements identifying objects (at the dlass
level) to which the eVent pertained.
A TransactionEvent, SHALL contain either a ndqn-empty
epcList, a non-empty quantityList, or Hoth,
except that both epcList and quantityLi$t MAY
be empty if.action is DELETE, indicating that all the
objects are’disassociated from the business
trapsaction(s).

actipn

Action

How this event relates to the lifecycle of the Rusiness
transaction named in this event. See above f¢r more
detail.

bizStep

BusinessSteplD

(Optional) The business step of which this evént was
a part.

dispfpsition

DispositionlD

(Optional) The business condition of the objeg¢ts
associated with the objects, presumed to holqd true
until contradicted by a subsequent event.

readPoint

ReadPointhd

(Optional) The read point at which the event fook

place.

bizLpcation

BusinessLocationlD

(Optional) The business location where the oljjects
associated with the containing and contained [objects
may be found, until contradicted by a subseqpent
event.

sourg¢elList

List<Source>

(Optional) An unordered list of Source elemgnts
(Section 7.3.5.4) that provide context about fhe
originating endpoint of a business transfer of which
this event is a part.

destjnatienkist

List<Destination>

(Optional) An unordered list of Destinatior]
elements (Section 7.3.5.4) that provide contgxt about
the terminating endpoint of a business transfér of

which this event is a part.

Note that in the XML binding (Section 9.3), quantityList, sourcelList, and destinationList
appear in the standard extension area, to maintain forward-compatibility with EPCIS 1.0.

i

Non-Normative: Explanation: The use of the field name parentlD in both

TransactionEvent and AggregationEvent (Section 7.2.10) does not indicate a similarity
in function or semantics. In general a TransactionEvent carries the same object
identification information as an ObjectEvent, that is, a list of EPCs and/or
QuantityElements. All the other information fields (bizTransactionList, bizStep,
bizLocation, etc) apply equally and uniformly to all objects specified, whether or not the
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objects are specified in just the epcList and quantityList field or if the optional
parentlD field is also supplied.

Non-Normative: The TransactionEvent provides a way to describe the association or
disassociation of business transactions to objects. The parentlD field in the
TransactionEvent highlights a specific EPC or other identifier as the preferred or primary
object but does not imply a physical relationship of any kind, nor is any kind of nesting or
inheritance implied by the TransactionEvent itself. Only AggregationEvent instances
describe actual parent-child relationships and nestable parent-child relationships. This can be
seen by comparing the semantics of AggregationEvent in Section 7.2.10 with the

Retrospective semantics:

Prospective semantics:

semantics of TransactionEvent below.

An event described by bizStep (and any other fields) took place involving the Busines
transactions enumerated in bizTransactionList, the objects in epcLiSt-and

quantityList, and containing entity parentlD (if specified), at even€Jime and location
readPoint.

(If action is ADD) The objects in epcList and quantityListand containing entity gparentlD
(if specified) were associated to the business transactions engmerated in
bizTransactionList.

(If action is DELETE and epcList or quantityList.is non-empty) The objects in epcList,
quantityList, and containing entity parentlD (if’specified) were disassociated from|the
business transactions enumerated in bizTransactionList.

(If action is DELETE, both epcList and quantityList are empty, and parentlID i
omitted) All objects have been disassociated from the business transactions enumeratefl in
bizTransactionList.

(If sourceList is non-empty) This eWent took place within the context of a business tijansfer
whose originating endpoint is described by the sources enumerated in sourceList.

(If destinationList is non-empty) This event took place within the context of a busihess
transfer whose terminating.endpoint is described by the destinations enumerated in
destinationList.

(If action is ADD) An association exists between the business transactions enumerated in
bizTransactionList, the objects in epcList and quantityList, and containing eptity
parentlD (if specified).

(If actien;is DELETE and epcList or quantityList is non-empty) An association ng longer
exists'petween the business transactions enumerated in bizTransactionList, the objects in
epchist and quantityList, and containing entity parentlD (if specified).

([faction is DELETE, both epcList and quantityList are empty, and parentlD i
omitted) An association no longer exists between the business transactions enumerated
bizTransactionList and any objects.

in

(If disposition is specified) The business condition of the objects associated with the objects
in epcList and quantityList and containing entity parentlD (if specified) is as described
by disposition.

(If disposition is omitted) The business condition of the objects associated with the objects
in epcList and quantityList and containing entity parentlD (if specified) is unchanged.

(If bizLocation is specified) The objects associated with the objects in epcList,
quantityList, and containing entity parentlD (if specified) are at business location
bizLocation.
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= (If bizLocation is omitted) The business location of the objects associated with the objects in
epcList and quantityList and containing entity parentlD (if specified) is unknown.

7.4.6

TransformationEvent (subclass of EPCISEvent)

A TransformationEvent captures information about an event in which one or more physical or
digital objects identified by instance-level (EPC) or class-level (EPC Class) identifiers are fully or
partially consumed as inputs and one or more objects identified by instance-level (EPC) or class-
level (EPC Class) identifiers are produced as outputs. The TransformationEvent captures the
relationship between the inputs and the outputs, such that any of the inputs may have contributed

T Some way toeactT of theoutputs:

Fields:

Some transformation business processes take place over a long period of time, and so it.is
appropriate to represent them as a series of EPCIS events. A TransfomationlD may._be in
in two or more TransformationEvents to link them together. When events share @n ideftical
TransformationlD, the meaning is that the inputs to any of those events may-have cont
some way to each of the outputs in any of those same events.

more
cluded

ibuted in

[ Time
rdTime
L TimeZoneOffset

even
reco
even

Description

(Inherited from EPCISEvent; see Section 7.4.1)

inpugEPCList List<EPC>

(@ptional) An unordered list of one or mdre EPCs
identifying (at the instance level) objects|that
were inputs to the transformation. See Sg¢ction
7.3.3.2.

See below for constraints on when
iNputEPCLISt may be omitted.

inpugQuantityList

List<QuantityEkElement>

(Optional) An unordered list of one or mdre
QuantityElements identifying (at the ¢lass
level) objects that were inputs to the
transformation.

See below for constraints on when
inputQuantityList may be omitted.

outpytEPCLiIst LiSt<EPC>

(Optional) An unordered list of one or mdre EPCs
naming (at the instance level) objects that were
outputs from the transformation. See
Section 7.3.3.2.

See below for constraints on when
outputEPCList may be omitted.

outpytQuantitykist

List<QuantityElement>

(Optional) An unordered list of one or mdre
QuantityElements identifying (at the ¢lass
level) objects that were outputs from the|
transformation.

See below for constraints on when
outputQuantityList may be omitted.

transformationlD

TransformationlD

(Optional) A unique identifier that links this event
to other TransformationEvents having an identical
value of transformationlD. When specified,
all inputs to all events sharing the same value of
the transformationlD may contribute to all
outputs of all events sharing that value of
transformationlD. If transformationlD is
omitted, then the inputs of this event may
contribute to the outputs of this event, but the
inputs and outputs of other events are not
connected to this one.
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Field ‘ Type Description

bizStep BusinessSteplD (Optional) The business step of which this event
was a part.

disposition DispositionlID (Optional) The business condition of the objects

associated with the output objects, presumed to
hold true until contradicted by a subsequent

event.

readPoint ReadPointID (Optional) The read point at which the event took
place.

biZL J\zat;ull BUQ;I ICDDLU\/at;Ull:D (\J'JL;UIIU:} T: < IIJUO;IICQO :Ubal;ull VV:ICIC l,: e

output objects of this event may be faundl, until
contradicted by a subsequent event.

bizTransactionList Unordered list of zero or more (Optional) An unordered list of Business
BusinessTransaction transactions that define the context of th|s event.
instances

sourg¢elList List<Source> (Optional) An unordergd-ist of Source elements

(Section 7.3.5.4) that provide context abput the
originating endpgint of a business transfdr of
which this eventdssa part.

destjnationList List<Destination> (Optional)_An bihordered list of Destination
elements<(Section 7.3.5.4) that provide cpntext
aboutftherterminating endpoint of a busirjess
transfer of which this event is a part.

iimd ILMD (®ptional) Instance/Lot master data (Sedtion
7.3.6) that describes the output objects dreated
during this event.

If transformationlD is omitted, then ax'ransformationEvent SHALL include at least pne input
(i.e., at least one of inputEPCList andiinputQuantityList are non-empty) AND at lealst one
output (i.e., at least one of outputERCL ISt and outputQuantityList are non-empty). |If
transformationlD is included, then a TransformationEvent SHALL include at least orle input
OR at least one output (or both),\The latter provides for the possibility that in a transformation
described by several events linked by a common transformationlD, any one event might only
add inputs or extract outputs:

Retrospective semantics:

= A transformatidnidescribed by bizStep (and any other fields) took place with input objects
identified by \inputEPCList and inputQuantityList and output objects identified bly
outputEPEList and outputQuantityList, at eventTime at location readPoint.

m  Thisé&yent took place within the context of the business transactions enumerated in
bizTjransactionList.

= ~ (if transformationlD is omitted) Any of the input objects identified by inputEPCLi§t and
inputQuantityList of this event may have contributed to each of the output objectd
identified by outputFPCl ist and outputQuantityl ist of this event

= (If transformationlD is included) Any of the input objects identified by inputEPCList and
inputQuantityList of this event, together with the input objects identified by
inputEPCList and inputQuantityList of other events having the same value of
transformationlD, may have contributed to each of the output objects identified by
outputEPCList and outputQuantityList of this event, as well as to each of the output
objects identified by outputEPCList and outputQuantityList of other events having the
same value of transformationlD.

= (If sourceList is non-empty) This event took place within the context of a business transfer
whose originating endpoint is described by the sources enumerated in sourceList.
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= (If destinationList is non-empty) This event took place within the context of a business
transfer whose terminating endpoint is described by the destinations enumerated in
destinationList.

Prospective semantics:

= The objects identified by the instance-level identifiers in outputEPCList may appear in
subsequent events.

= The objects identified by the class-level identifiers in outputQuantityList may appear in
subsequent events.

outputEPCList and outputQuantityList is as described by disposition.
= (If disposition is omitted) The business condition of the objects associated with\identified by
outputEPCLIist and outputQuantityList is unknown.

= (If bizLocation is specified) The objects identified by outputEPCList@nd
outputQuantityList are at business location bizLocation.

= (If bizLocation is omitted) The business location of the objects identified by outputEPCList
and outputQuantityList is unknown.

= (If iImd is non-empty) The objects identified by outputEPCLiST and outputQuantityList
are described by the attributes in i1md.

8 Service layer

This Section includes normative specifications of medules in the Service Layer. Together, these
modules define three interfaces: the EPCIS Capture Interface, the EPCIS Query Control Intgrface,
and the EPCIS Query Callback Interface. (The/atter two interfaces are referred to collective]y as the
EPCIS Query Interfaces.) The diagram below' illustrates the relationship between these inteffaces,
expanding upon the diagram in Section 2\ (this diagram is non-normative):
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Request/response r<\
(Synchronous in

services binding, .two
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In the subsections below, services are specified using UML class diagram notation. UML clags
diagrams used for this purpese may contain interfaces having operations, but not fields or
associations. Here is an gxample:

<<interface>>
Service1

operationf(arg11 : ArgType11, arg12 : ArgType12) : ReturnType1
operation2(arg21 : ArgType21) : void
operation3() : ReturnType3

This diagram shows a service definition for Servicel, which provides three operations.
Operationl takes two arguments, argll and argl2, having types ArgTypell and ArgTypel2,
respectively, and returns a value of type ReturnTypel. Operation2 takes one argument but does
not return a result. Operation3 does not take any arguments but returns a value of type
ReturnType3.

Within the UML descriptions, the notation <<extension point>> identifies a place where
implementations SHALL provide for extensibility through the addition of new operations.
Extensibility mechanisms SHALL provide for both proprietary extensions by vendors of EPCIS-
compliant products, and for extensions defined by GS1 through future versions of this specification
or through new specifications.
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In the case of the standard WSDL bindings, the extension points are implemented simply by

permitting the addition of additional operations.

Core capture operations module

The Core Capture Operations Module provides operations by which core events may be delivered

from an EPCIS Capture Application. Within this section, the word “client” refers to an EPCIS
Application and “EPCIS Service” refers to a system that implements the EPCIS Capture Inte

Authentication and authorisation

Capture
rface.

Some bindings of the EPCIS Capture Interface provide a means for the EPCIS Service to
authenticate the client’s identity, for the client to authenticate the EPCIS Service’s identity,
The specification of the means to authenticate is included in the specification of each)bindin
EPCIS Service authenticates the identity of the client, an implementation MAY usé|the clien
to make authorisation decisions as described below. Moreover, an implementation MAY recd
client identity with the captured data, for use in subsequent authorisation degisSions by the {
implementing the EPCIS Query Interfaces, as described in Section 8.2.2.

Because of the simplicity of the EPCIS Capture Interface, the authorisation provisions are v
simple to state: namely, an implementation MAY use the authenticated’client identity to de
whether a capture operation is permitted or not.

0 Non-Normative: Explanation: It is expected that trading partners will always use bi
that provide for client identity authentication or mUtual authentication when using EP
interfaces to share data across organisational boundaries. The bindings that do not o
authentication are expected to be used only withinh a single organisation in situations
authentication is not required to meet interal security requirements.

Capture service

<<intefface>>
CoreCaptureService

capture(event :'List<EPCISEvent>) : void
K<extension point>>

The capture interfacé\contains only a single method, capture, which takes a single argumq
returns no results™\Implementations of the EPCIS Capture Interface SHALL accept each eler]

or both.
h. If the
identity
rd the
ystem

bry
ide

hdings
CIS
ffer
where

bnt and
hent of

the argument listthat is a valid EPCISEvent or subtype thereof according to this specificatfion.

Implementations MAY accept other types of events through vendor extension. The simplicit
interface/admits a wide variety of bindings, including simple message-queue type bindings.

o Non-Normative: Explanation: “Message-queue type bindings” means the following.
Enterprises commonly use “message bus” technology for interconnection of different
distributed system components. A message bus provides a reliable channel for in-ord

of this

er

delvery ol messages 1Tom a sender 1o a Tecelver. (1he relationship between sender a
receiver may be point-to-point (a message “queue”) or one-to-many via a publish/su

nd
bscribe

mechanism (a message “topic”).) A “message-queue type binding” of the EPCIS Capture
Interface would simply be the designation of a particular message bus channel for the

purpose of delivering EPCIS events from an EPCIS Capture Application to an EPCIS

Repository, or to an EPCIS Accessing Application by way of the EPCIS Query Callback
Interface. Each message would have a payload containing one or more EPCIS events
(serialised through some binding at the Data Definition Layer; e.g., an XML binding).

In such

a binding, therefore, each transmission/delivery of a message corresponds to a single

“capture” operation.

The capture operation records one or more EPCIS events, of any type.
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Arguments:

Argument Type Description

event List of EPCISEvent The event(s) to capture. All relevant information such as the event time, EPCs,
etc., are contained within each event. Exception: the recordTime MAY be
omitted. Whether the recordTime is omitted or not in the input, following the
capture operation the recordTime of the event as recorded by the EPCIS
Repository or EPCIS Accessing Application is the time of capture. Note that the
optional eventlID is not treated like recordTime; like any other EPCIS field,
eventlD shall be captured without modification by the capture interface.

@ Eexplanation (non-normative): this treatment of recordTime is necessary in
order for standing queries to be processed properly. See Section 8.2.5.2«

Return value:
(none)

The concrete bindings of the EPCIS Capture Interface in Section 10 use the ERCIS documenjt
structure defined in Section 9.5 to carry the list of EPCIS events to be captured. An EPCIS document
may contain master data in the document header. An implementation,of the EPCIS Capture]
Interface conforming to this standard MAY choose to record that master’ data or MAY choosg¢ to
ignore it — the disposition of master data received through the ERCIS Capture Interface is npt
specified by the EPCIS standard. Likewise, a system that implements the EPCIS Capture Inferface
may provide a means to capture master data by receiving an EPCIS master data document
(Section 9.7) but the EPCIS standard does not require this to'be supported.

On the other hand, any instance/lot master data carried in the ILMD section of an event SHALL be
captured as part of the event, as is true for any data'element within an EPCIS event. Such master
data SHALL be queryable by using the query parameters of the SimpleEventQuery specified| in
Section 8.2.7.1, but there is no requirement for.an~implementation to make master data infthe ILMD
section of an event available for query using the:SimpleMasterDataQuery specified in
Section 8.2.7.2.

An implementation of the capture interface SHALL either capture all events specified in a giyen

capture operation or fail to capture all’events in that operation. That is, an implementation SHALL
NOT have the possibility of partial success where some events in the list are captured and dthers
are not.

The reasons why a capture gperation fails are implementation-specific. Examples of possibl¢ reasons
a failure may occur include:

= The input to the capttre operation is not well formed or does not conform to the syntacfic
requirements of the concrete binding being used, including schema-validity for concretqg bindings
that use the XMk schemas defined in Section 9.

= The client is.hot authorized to perform the capture operation.

= Implemeéntation-specific limits regarding the number of events in a single capture operdtion, the
totakumber of events stored, the frequency of capture, etc., are exceeded.

= _Itmplementation-specific rules regarding the content of events, either in isolation or with
reference to previously captured events, are violated. Note that such rules may be app
in a closed system where the use of EPCIS is governed by a specific application standar

this kind
may limit interoperability if they are too narrow.

= A temporary failure, such as the temporary unavailability of a server or network.

8.2 Core Query operations module

The Core Query Operations Module provides two interfaces, called the EPCIS Query Control
Interface and the EPCIS Query Callback Interface, by which EPCIS data can be retrieved by an
EPCIS Accessing Application. The EPCIS Query Control Interface defines a means for EPCIS
Accessing Applications and trading partners to obtain EPCIS data subsequent to capture from any
source, typically by interacting with an EPCIS Repository. It provides a means for an EPCIS
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Accessing Application to retrieve data on-demand, and also enter subscriptions for standing queries.
Results of standing queries are delivered to EPCIS Accessing Applications via the EPCIS Query
Callback Interface. Within this section, the word “client” refers to an EPCIS Accessing Application
and “EPCIS Service” refers to a system that implements the EPCIS Query Control Interface, and in
addition delivers information to a client via the EPCIS Query Callback Interface.

8.2.1 Authentication

Some bindings of the EPCIS Query Control Interface provide a means for the EPCIS Service to

authenticate the client’s identity, for the client to authenticate the EPCIS Service’s identity, or both.

The specification of the means to authenticate is included in the specification of each binding. If the

EPCIS Service authenticates the identity of the client, an implementation MAY use the cliént identity

to make authorisation decisions as described in the next section.

o Non-Normative: Explanation: It is expected that trading partners will always use biphdings
that provide for client identity authentication or mutual authentication when using EPCIS
interfaces to share data across organisational boundaries. The bindings\that do not offer
authentication are expected to be used only within a single organisation in situations |where
authentication is not required to meet internal security requirements.

8.2.2| Authorisation

An EPCIS service may wish to provide access to only a subset of information, depending on|the

identity of the requesting client. This situation commonly afises in cross-enterprise scenarids where

the requesting client belongs to a different organisation‘than the operator of an EPCIS service, but
may also arise in intra-enterprise scenarios.

Given an EPCIS query, an EPCIS service MAY take\any of the following actions in processingd the

query, based on the authenticated identity of the ‘glient:
m  The service MAY refuse to honour the request altogether, by responding with a
SecurityException as defined below:

= The service MAY respond with lessydata than requested. For example, if a client presents a
query requesting all Ob jectEvent instances within a specified time interval, the servicg knows
of 100 matching events, the Service may choose to respond with fewer than 100 eventq (e.g.,
returning only those events whose EPCs are SGTINs with a company prefix known to b4
assigned to the client).

= The service MAY respohd with coarser grained information. In particular, when the resppnse to a

query includes a,location type (as defined in Section 7.3.4), the service may substitute pn
aggregate location in place of a primitive location.

= The service MAY hide information. For example, if a client presents a query requesting

ObjectEvent instances, the service may choose to delete the bizTransactionList|fields in
its respanse. The information returned, however, SHALL be well-formed EPCIS events cpnsistent
withsthis specification and industry guidelines. In addition, if hiding information would ofherwise
résuit in ambiguous, or misleading information, then the entire event SHOULD be withheld. This
applies whether the original information was captured through the EPCIS Capture Interface or
provided by some other means. For example, given an AggregationEvent with action equal to
ADD, an attempt to hide the parentlD field would result in a non-well-formed event, Hecause
parentlD is required when the action is ADD; in this instance, therefore, the entire event
would have to be withheld.

= The service MAY limit the scope of the query to data that was originally captured by a particular

client identity. This allows a single EPCIS service to be “partitioned” for use by groups of
unrelated users whose data should be kept separate.

An EPCIS implementation is free to determine which if any of these actions to take in processing any

query, using any means it chooses. The specification of authorisation rules is outside the scope of

this specification.
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o Non-Normative: Explanation: Because the EPCIS specification is concerned with the query
interfaces as opposed to any particular implementation, the EPCIS specification does not take
a position as to how authorisation decisions are taken. Particular implementations of EPCIS
may have arbitrarily complex business rules for authorisation. That said, the EPCIS
specification may contain standard data that is needed for authorisation, whether exclusively
for that purpose or not.

Queries for large amounts of data

Many of the query operatlons deflned below allow a cllent to make a request for a potentlally

instances within a given mterval of time could conceivably return one, a thousand a million, or a
billion events depending on the time interval and how many events had been capturedy Thig may
present performance problems for service implementations.

To mitigate this problem, an EPCIS service MAY reject any request by raising aQueryTooLprge
exception. This exception indicates that the amount of data being requested-isiarger than the
service is willing to provide to the client. The QueryTooLarge exception is\a-hint to the clig¢nt that
the client might succeed by narrowing the scope of the original query, @r by presenting the [query at
a different time (e.qg., if the service accepts or rejects queries based on the current computgtional
load on the service).

o Non-Normative: Roadmap: It is expected that future, versions of this specification will
provide more sophisticated ways to deal with the large query problem, such as paging,
cursoring, etc. Nothing more complicated was agfeed to in this version for the sake of

expedience.

Overly complex queries

EPCIS service implementations may wish to~testrict the kinds of queries that can be procesged, to
avoid processing queries that will consumesmore resources than the service is willing to exgend. For
example, a query that is looking for eyents having a specific value in a particular event field may
require more or fewer resources to process depending on whether the implementation antidipated
searching on that field (e.g., depending on whether or not a database column corresponding to that
field is indexed). As with queries for too much data (Section 8.2.3), this may present perfojmance
problems for service implemeéntations.

To mitigate this problem; an"EPCIS service MAY reject any request by raising a QueryTooCpmplex

exception. This exceptioniindicates that structure of the query is such that the service is unpilling to
carry it out for theclient. Unlike the QueryToolLarge exception (Section 8.2.3), the
QueryTooComp keX‘indicates that merely narrowing the scope of the query (e.g., by askingd for one
week’s worth of events instead of one month’s) is unlikely to make the query succeed.

A particularquery language may specify conditions under which an EPCIS service is not permitted to
reject a.gdery with a QueryTooComplex exception. This provides a minimum level of
interoperability.

Query framework (EPCIS query control interface)

The EPCIS Query Control Interface provides a general framework by which client applications may
query EPCIS data. The interface provides both on-demand queries, in which an explicit request from
a client causes a query to be executed and results returned in response, and standing queries, in
which a client registers ongoing interest in a query and thereafter receives periodic delivery of
results via the EPCIS Query Callback Interface without making further requests. These two modes
are informally referred to as “pull” and “push,” respectively.

The EPCIS Query Control Interface is defined below. An implementation of the Query Control
Interface SHALL implement all of the methods defined below.
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<<interface>>
EPCISQueryControl Interface

subscribe(queryName : String, params
SubscriptionControls, subscriptioniD

QueryParams, dest : URI, controls :
String)

unsubscribe(subscriptionlD : String)

poll(queryName : String, params : QueryParams) : QueryResults

Methoi

subs

1

thQUCI yNullon() : L= Ot IIII Uf L= Ul
getSubscriptionlDs(queryName : String) : List // of Strings
getStandardVersion() : string

getVendorVersion() : string

<<extension point>>

Standing queries are made by making one or more subscriptions to a previously defined qugry using
the subscribe method. Results will be delivered periodically via the‘@uery Callback Interface to a
specified destination, until the subscription is cancelled using the gRsubscribe method. Op-
demand queries are made by executing a previously defined query-using the pol I method.|Each
invocation of the pol I method returns a result directly to the caller. In either case, if the gliery is
parameterised, specific settings for the parameters may be(provided as arguments to subsfribe or
poll.

An implementation MAY provide one or more “pre-defined” queries. A pre-defined query is gvailable
for use by subscribe or poll, and is returned in\the list of query names returned by
getQueryNames, without the client having préviously taken any action to define the query| In
particular, EPCIS 1.0 does not support any mechanism by which a client can define a new query,
and so pre-defined queries are the only quéries available. See Section 8.2.7 for specific pretdefined
queries that SHALL be provided by an implementation of the EPCIS 1.0 Query Interface.

An implementation MAY permit a givef“query to be used with pol I but not with subscribg.
Generally, queries for event data-may be used with both poll and subscribe, but querie$ for
master data may be used only, with poll. This is because subscribe establishes a periodif
schedule for running a query-multiple times, each time restricting attention to new events recorded
since the last time the query was run. This mechanism cannot apply to queries for master data,

because master data is presumed to be quasi-static and does not have anything corresponding to a
record time.

The specification(of) these methods is as follows:

Description

Cribe Registers a subscriber for a previously defined query having the specified name. The params

argument provides the values to be used for any named parameters defined by the query.
The dest parameter specifies a destination where results from the query are to be
delivered, via the Query Callback Interface. The dest parameter is a URI that botH identifies
a specific binding of the Query Callback Interface to use and specifies addressing
information. The controls parameter controls how the subscription is to be proc¢ssed; in

particular, it specifies the conditions under which the query is to be invoked (e.g., specifying
a periodic schedule). The subscriptionlD is an arbitrary string that is copied into every
response delivered to the specified destination, and otherwise not interpreted by the EPCIS
service. The client may use the subscriptionlD to identify from which subscription a
given result was generated, especially when several subscriptions are made to the same
destination.

The dest argument may be null or empty, in which case the EPCIS implementation SHALL
deliver results to a pre-arranged destination based on the authenticated identity of the
caller; however, if the implementation does not have a destination pre-arranged for the
caller, or does not permit this usage, it SHALL raise an Inval idURIException instead.

unsubscribe Removes a previously registered subscription having the specified subscriptionlD.
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Method Description
poll Invokes a previously defined query having the specified name, returning the results. The
params argument provides the values to be used for any named parameters defined by the
query.
etQueryNames Returns a list of all query names available for use with the subscribe and poll methods.
Yy p

specified in Section 8.2.7.

This includes all pre-defined queries provided by the implementation, including those

getSubscriptionlIDs | Returns a list of all subscriptionlDs currently subscribed to the specified named

query.

getStandardVersion | Returns a string that identifies what version of the specification this implementation

SHALL return a string corresponding to a version of this specification to which,the
implementation fully complies, and SHOULD return the string correspondingto theq |

specification, the implementation SHALL return the string 1.2.

complies with. The possible values for this string are defined by GS1. An implemerjtation

version to which it complies. To indicate compliance with this Version 1.2(of the EACIS

atest

getVéndorVersion Returns a string that identifies what vendor extensions this implenientation provides. The
possible values of this string and their meanings are vendor-defined; except that the empty
string SHALL indicate that the implementation implements only standard functionglity with
no vendor extensions. When an implementation chooses to(return a non-empty stfing, the

value returned SHALL be a URI where the vendor is the dwhing authority. For exain

URN having a URN namespace identifier issued to the vendor by IANA, an OID URIN
initial path is a Private Enterprise Number assigne@-to the vendor, etc.

may be an HTTP URL whose authority portion is a domairnfiame owned by the venfor, a

ple, this

whose

This framework applies regardless of the content of a query. The detailed contents of a quefy, and
the results as returned from pol 1 or delivered to a stibscriber via the Query Callback Interface, are

defined in later sections of this document. This structure is designed to facilitate extensibilitly
new types of queries may be specified and fit intethis general framework.

, as

An implementation MAY restrict the behaviour,of any method according to authorisation degisions

based on the authenticated client identity of the client making the request. For example, an
implementation may limit the 1Ds returned'by getSubscriptionlDs and recognised by

unsubscribe to just those subscribers that were previously subscribed by the same client|identity.
This allows a single EPCIS service to\be “partitioned” for use by groups of unrelated users whose

data should be kept separate.

If a pre-defined query definesinamed parameters, values for those parameters may be suppl

ied

when the query is subsequently referred to using poll or subscribe. A QueryParams indtance is

simply a set of name/value pairs, where the names correspond to parameter names defined

by the

query, and the values are the specific values to be used for that invocation of (poll) or suljscription

to (subscribe) the-guery. If a QueryParams instance includes a name/value pair where th
is empty, it SHALL be interpreted as though that query parameter were omitted altogether.

e value

The poll orisubscribe method SHALL raise a QueryParameterException under any of the

following/Cireumstances:
= Aparameter required by the specified query was omitted or was supplied with an empt

m ( A'parameter was supplied whose name does not correspond to any parameter name deffi
the specified query

8.2.5.1

= Two parameters are supplied having the same name

value

ned by

= Any other constraint imposed by the specified query is violated. Such constraints may include
restrictions on the range of values permitted for a given parameter, requirements that two or
more parameters be mutually exclusive or must be supplied together, and so on. The specific

constraints imposed by a given query are specified in the documentation for that query.

Subscription controls

Standing queries are subscribed to via the subscribe method. For each subscription, a
SubscriptionControls instance defines how the query is to be processed.
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SubscriptionControls

schedule : QuerySchedule // see Section 8.2.5.3

trigger : URI // specifies a trigger event known by the service
initialRecordTime : Time // see Section 8.2.5.2

reportlfEmpty : boolean

<<extension point>>

The fields of a SubscriptionControls instance are defined below.

Argument Description

scheglule QuerySchedule | (Optional) Defines the periodic schedule on which thé glery is|to be
executed. See Section 8.2.5.3. Exactly one of schedule or tyigger is
required; if both are specified or both are omitted, the implemjentation
SHALL raise a SubscriptionControlsException.

trigger URI (Optional) Specifies a triggering event Known to the EPCIS serpice that
will serve to trigger execution of this{qtery. The available tfigger
URIs are service-dependent. Exagtly, one of schedule or tridger is
required; if both are specified pr'both are omitted, the implemjentation
SHALL raise a SubscriptionControlsException.

initjalRecordTime | Time (Optional) Specifies a time wsed to constrain what events are
considered when proc€ssing the query when it is executed for Jthe first
time. See Section 842.92. If omitted, defaults to the time at which the
subscription is created.

repo(tlfEmpty boolean If true, a QueryResults instance is always sent to the subscfiber

when the query is executed. If false, a QueryResults instange is sent
to the subscriber only when the results are non-empty.

8.2.5]2 Automatic limitation based on ‘event record time

Each subscription to a query results in the query being executed many times in succession, [the
timing of each execution being tontrolled by the specified schedule or being triggered by fa
triggering condition spegcified by trigger. Having multiple executions of the same query is|only
sensible if each execution-is limited in scope to new event data generated since the last exdcution —
otherwise, the sametevénts would be returned more than once. However, the time constraipts
cannot be specified €xplicitly in the query or query parameters, because these do not change from
one execution to the next.

For this reason; an EPCIS service SHALL constrain the scope of each query execution for a
subscribed.query in the following manner. The first time the query is executed for a given
subscription, the only events considered are those whose recordTime field is greater than|or equal
to initialRecordTime specified when the subscription was created. For each execution df the
guery following the first, the only events considered are those whose recordTime field is dreater
than or equal to the time when the query was last executed. It is implementation dependent as to
theextent that faiture to aetiver gquerty 1esuits to uie SUDSCTDET affects ths Ldl(.,ulclliUll,
implementations SHOULD make best efforts to insure reliable delivery of query results so that a
subscriber does not miss any data. The query or query parameters may specify additional
constraints upon record time; these are applied after restricting the universe of events as described
above.

0 Non-Normative: Explanation: one possible implementation of this requirement is that the
EPCIS service maintains a minRecordTime value for each subscription that exists. The
minRecordTime for a given subscription is initially set to initialRecordTime, and
updated to the current time each time the query is executed for that subscription. Each time
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the query is executed, the only events considered are those whose recordTime is greater
than or equal to minRecordTime for that subscription.

8.2.5.3 Query schedule

A QuerySchedule may be specified to specify a periodic schedule for query execution for a specific
subscription. Each field of QuerySchedule is a string that specifies a pattern for matching some
part of the current time. The query will be executed each time the current date and time matches
the specification in the QuerySchedule.

Each QllnryQPhndlllp field is a string whaose value must confarm to the following grammay:

QueryScheduleField ::= Element ( “,” Element )*
Element ::= Number | Range
Range ::= “[*“ Number “-* Number “]”
Number ::= Digit+
Digit ::= “0” | “1” | “2” | “3” | “4”
| “57 | “6” | “77 | "8” | 9"

Each Number that is part of the query schedule field value must:falf within the legal range fpr that
field as specified in the table below. An EPCIS implementation 'SHALL raise a
SubscriptionControlsException if any query scheduleyfield value does not conform tg¢ the

grammar above, or contains a Number that falls outside ¢he legal range, or includes a Rang¢ where
the first Number is greater than the second Number.

The QuerySchedule specifies a periodic sequence, of time values (the “query times”). A gyery time
is any time value that matches the QuerySchédule, according to the following rule:

= Given a time value, extract the second,sminute, hour (O through 23, inclusive), dayOfMpnth (1
through 31, inclusive), and dayOfWeek«(1 through 7, inclusive, denoting Monday through
Sunday). This calculation is to be performed relative to a time zone chosen by the EPCIB
Service.

= The time value matches the, QuerySchedule if each of the values extracted above mafches (as
defined below) the corresponding field of the QuerySchedule, for all QuerySchedul g fields
that are not omitted.

= A value extracted from the time value matches a field of the QuerySchedule if it matdhes any
of the comma-séparated Elements of the query schedule field.

= A value extracted from the time value matches an Element of a query schedule field if

= the Element is a Number and the value extracted from the time value is equal to the Number;
or

= the Element is a Range and the value extracted from the time value is greater than or pqual to
the first Number in the Range and less than or equal to the second Number in the Rangg.

See examples following the table below.

An EPCIS implementation SHALL interpret the QuerySchedule as a client’s statement of when it
would like the query to be executed, and SHOULD make reasonable efforts to adhere to that
schedule. An EPCIS implementation MAY, however, deviate from the requested schedule according
to its own policies regarding server load, authorisation, or any other reason. If an EPCIS
implementation knows, at the time the subscribe method is called, that it will not be able to
honour the specified QuerySchedule without deviating widely from the request, the EPCIS
implementation SHOULD raise a SubscriptionControlsException instead.

0 Non-Normative: Explanation: The QuerySchedule, taken literally, specifies the exact
timing of query execution down to the second. In practice, an implementation may not wish
to or may not be able to honour that request precisely, but can honour the general intent. For
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example, a QuerySchedule may specify that a query be executed every hour on the hour,
while an implementation may choose to execute the query every hour plus or minus five
minutes from the top of the hour. The paragraph above is intended to give implementations
latitude for this kind of deviation.

In any case, the automatic handling of recordTime as specified earlier SHALL be based on the
actual time the query is executed, whether or not that exactly matches the QuerySchedule.
The field of a QuerySchedule instance are as follows.

Argument ‘ Type Description

second String (Optional) Specifies that the query time must have a matching seconds valug. The
range for this parameter is O through 59, inclusive.

minuge String (Optional) Specifies that the query time must have a matching minutecvalue. The range
for this parameter is O through 59, inclusive.

hour String (Optional) Specifies that the query time must have a matching hetirvalue. The [range
for this parameter is O through 23, inclusive, with O denoting the-hour that begins at
midnight, and 23 denoting the hour that ends at midnight.

dayOfMonth String (Optional) Specifies that the query time must have a maltching day of month value. The
range for this parameter is 1 through 31, inclusive. (Malues of 29, 30, and 31 wjll only
match during months that have at least that many-days.)

month Stri ng (Optional) Specifies that the query time must have a matching month value. The range
for this parameter is 1 through 12, inclusivef

dayOfWeek String (Optional) Specifies that the query time/must have a matching day of week valjie. The
range for this parameter is 1 through/A inclusive, with 1 denoting Monday, 2 d¢noting
Tuesday, and so forth, up to 7 dengtihg/Sunday.

o Explanation (non-normative):this numbering scheme is consistent with 1SQ-8601.

8.2.5.3.10 Query schedule examples (Non-Normative)

Here are some examples of QuerySchedule and what they mean.

Example 1

QuerySchedule
second = “0”
minute = “0”
all other fields omitted

This means “run the query once per hour, at the top of the hour.” If the reportIfEmpty argyment to
subscribe is false, then this does not necessarily cause a report to be sent each hour — a report
would be_ sent within an hour of any new event data becoming available that matches the gpery.

Example 2

QuerySchedule
second = “0”

[17aYatll
o

hour = *2”
all other fields omitted

This means “run the query once per day, at 2:30 am.”

Example 3

QuerySchedule
second = “0”
minute = “0”
dayOfWeek = “[1-5]"
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Example 4

QuerySchedule
hour = “2”
all other fields omitted

EPC Information Services (EPCIS) Standard

This means “run the query once per second between 2:00:00 and 2:59:59 each day.” This example

illustrates that it usually not desirable to omit a field of finer granularity than the fields that
specified.

are

8.2.54 QueryResults
A QueryResults instance is returned synchronously from the poll method of the EPCIS Query
Control Interface, and also delivered asynchronously to a subscriber of a standing\quéry vig the
EPCIS Query Callback Interface.
QueryResults
queryName : string
subscriptionlD : string
resultsBody : QueryResultsBody
<<extension point>>
The fields of a QueryResults instance are defined below.
Field Type ‘ Description
queryName String This field SHALL contain the name of the query (the queryNafe
argumegnt'that was specified in the call to poll or subscribg).
subs¢riptionlD | string (Conditional) When a QueryResults instance is delivered to p
subscriber as the result of a standing query, subscriptionlpP SHALL
contain the same string provided as the subscriptionlD argument
the call to subscribe.
When a QueryResul ts instance is returned as the result of g poll
method, this field SHALL be omitted.
resuftsBody QueryResultsBody | The information returned as the result of a query. The exact type of this
field depends on which query is executed. Each of the predefirjed
queries in Section 8.2.7 specifies the corresponding type for this field.
8.2.6| Error caonditions
Methods"of the EPCIS Query Control API signal error conditions to the client by means of eqceptions.

The<following exceptions are defined. All the exception types in the following table are extefsions of

a common EPCISException base type, which contains one required string element giving

the

reason for the exception.

Exception Name Meaning

SecurityException The operation was not permitted due to an access control violation or
other security concern. This includes the case where the service wishes to
deny authorisation to execute a particular operation based on the
authenticated client identity. The specific circumstances that may cause
this exception are implementation-specific, and outside the scope of this
specification.

DuplicateNameException (Not implemented in EPCIS 1.2)

The specified query name already exists.
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Exception Meaning
QueryValidationException (Not implemented in EPCIS 1.2)
The specified query is invalid; e.g., it contains a syntax error.
QueryParameterException One or more query parameters are invalid, including any of the following
situations:

= the parameter name is not a recognised parameter for the specified
query

= the value of a parameter is of the wrong type or out of range

= two or more query parameters have the same parameter name

QueryToolLargeException An attempt to execute a query resulted in more data than thessefvice was
willing to provide.

Quer TooCompIexException The specified query parameters, while otherwise valid, implied a puery
that was more complex than the service was willing te éxecute.

Invaj idURIException The URI specified for a subscriber cannot be parseddoes not nafne a
scheme recognised by the implementation, or \iolates rules impdgsed by a
particular scheme.

Subs¢riptionControlsException The specified subscription controls was invalid; e.g., the scheduld
parameters were out of range, the trigger URI could not be parsqd or did
not name a recognised trigger, etc.

NoSughNameException The specified query name does fet exist.

NoSughSubscriptionException The specified subscriptiommb does not exist.

Dupl jcateSubscriptionException | The specified subscriptionlD is identical to a previous subscription that
was created and not/yetinsubscribed.

SubsgribeNotPermittedException | The specified queiy name may not be used with subscribe, only with
poll.

ValiglationException The input:tonthe operation was not syntactically valid according t the
syntax definied by the binding. Each binding specifies the particular
circumsStances under which this exception is raised.

Impl bmentati onExcepti on A.generic exception thrown by the implementation for reasons thiat are
implementation-specific. This exception contains one additional efJement: a
severity member whose values are either ERROR or SEVERE. ERROR
indicates that the EPCIS implementation is left in the same state|it had
before the operation was attempted. SEVERE indicates that the PCIS
implementation is left in an indeterminate state.

The exceptions that may be thrown by each method of the EPCIS Query Control Interface aye
indicated in thé table below:

EPCIS Method Exceptions

getQueryNames SecurityException
ValidationException
ImplementationException

subscribe NoSuchNameException
InvalidURIException
DuplicateSubscriptionException
QueryParameterException
QueryTooComplexException
SubscriptionControlsException
SubscribeNotPermittedException
SecurityException
ValidationException
ImplementationException
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EPCIS Method Exceptions
unsubscribe NoSuchSubscriptionException
SecurityException

ValidationException
ImplementationException

poll NoSuchNameException
QueryParameterException
QueryTooComplexException
QueryTooLargeException
JOUGouUr w Ly I_/\L;C}JI.I\JI T
ValidationException
ImplementationException

getSubscriptionlDs NoSuchNameException
SecurityException
ValidationException
ImplementationException

getStandardVersion SecurityException
Val idationException
ImplementationException

getVendorVersion SecurityException
ValidationException
ImplementationException

In addition to exceptions thrown from methods of'the EPCIS Query Control Interface as enymerated
above, an attempt to execute a standing query,may result in a QueryTooLargeException or an
ImplementationException being sent to g subscriber via the EPCIS Query Callback Intefface
instead of a normal query result. In this case; the QueryTooLargeException or
ImplementationException SHALL include, in addition to the reason string, the query ngme and
the subscriptionlD as specified inhe subscribe call that created the standing query.

8.2.7| Predefined queries for EPCIS

In EPCIS, no query language-is provided by which a client may express an arbitrary query fpr data.
Instead, an EPCIS impleméntation SHALL provide the following predefined queries, which ajclient
may invoke using the poll and subscribe methods of the EPCIS Query Control Interface| Each
poll or subscribe callkmay include parameters via the params argument. The predefined qudries
defined in this section each have a large number of optional parameters; by appropriate chgice of
parameters a client can achieve a variety of effects.

The parameters for each predefined query and what results it returns are specified in this s¢ction.
An implementation of EPCIS is free to use any internal representation for data it wishes, anfl
implement these predefined queries using any database or query technology it chooses, so Jong as
the results seen by a client are consistent with this specification.

8.2.7. T SimpleEventQuery

This query is invoked by specifying the string SimpleEventQuery as the queryName argument to
poll or subscribe. The result is a QueryResul ts instance whose body contains a (possibly
empty) list of EPCISEvent instances. Unless constrained by the eventType parameter, each
element of the result list could be of any event type; i.e., ObjectEvent, AggregationEvent,
QuantityEvent, TransactionEvent, or any extension event type that is a subclass of
EPCISEvent.

The SimpleEventQuery SHALL be available via both poll and subscribe; that is, an
implementation SHALL NOT raise SubscribeNotPermittedException when
SimpleEventQuery is specified as the queryName argument to subscribe.
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The SimpleEventQuery is defined to return a set of events that matches the criteria specified in
the query parameters (as specified below). When returning events that were captured via the EPCIS
Capture Interface, each event that is selected to be returned SHALL be identical to the originally
captured event, subject to the provisions of authorisation (Section 8.2.2), the inclusion of the
recordTime field, and any necessary conversions to and from an abstract internal representation.
For any event field defined to hold an unordered list, however, an EPCIS implementation NEED NOT
preserve the order.

The parameters for this query are as follows. None of these parameters is required (though in most
cases, a query will include at least one query parameter).

Parameter name Parameter Meanina
value type
evengType List of String If specified, the result will only include events whose type majches one

of the types specified in the parameter value. Each efément of the
parameter value may be one of the following strings: ObjectfEvent,
AggregationEvent, QuantityEvent, TransaetionEvent, or
TransformationEvent. An element of the-parameter value|may also
be the name of an extension event type.

If omitted, all event types will be considéred for inclusion in the result.

GE_eventTime Time If specified, only events with even&Tldme greater than or equfl to the
specified value will be included ifthe result.
If omitted, events are included.regardless of their eventTime [unless
constrained by the LT_eventTime parameter).

LT _eyentTime Time If specified, only events with eventTime less than the specifipd value
will be included in the\result.
If omitted, events ar€ included regardless of their eventTimg (unless
constrained by the'GE_eventTime parameter).

GE_rg¢cordTime Time If provided, only events with recordTime greater than or eqfial to the
specified.Value will be returned. The automatic limitation basejd on

event’fgeord time (Section 8.2.5.2) may implicitly provide a cpnstraint
similar to this parameter.

Ifomitted, events are included regardless of their recordTinje, other
than automatic limitation based on event record time (Sectiorn| 8.2.5.2).

LT _recordTime Time If provided, only events with recordTime less than the specified value
will be returned.

If omitted, events are included regardless of their recordTinje (unless

constrained by the GE_recordTime parameter or the automdgtic
limitation based on event record time).

EQ_agtion List of String If specified, the result will only include events that (a) have ap action
field; and where (b) the value of the action field matches orle of the
specified values. The elements of the value of this parameter pach must
be one of the strings ADD, OBSERVE, or DELETE; if not, the
implementation SHALL raise a QueryParameterException

If omitted, events are included regardless of their action field.

EQ_bjzStep List of String If specified, the result will only include events that (a) have anon-null
bizStep field; and where (b) the value of the bizStep field |matches
ONe of e Specitied varues.

If this parameter is omitted, events are returned regardless of the
value of the bizStep field or whether the bizStep field exists at all.

EQ_disposition List of String Like the EQ_bizStep parameter, but for the disposition field.

EQ_readPoint List of String If specified, the result will only include events that (a) have a non-null
readPoint field; and where (b) the value of the readPoint field
matches one of the specified values.

If this parameter and WD_readPoint are both omitted, events are
returned regardless of the value of the readPoint field or whether the
readPoint field exists at all.
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Parameter
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List of String

EPC Information Services (EPCIS) Standard

Meaning

If specified, the result will only include events that (a) have a non-null
readPoint field; and where (b) the value of the readPoint field
matches one of the specified values, or is a direct or indirect
descendant of one of the specified values. The meaning of “direct or
indirect descendant” is specified by master data, as described in
Section 6.5. (WD is an abbreviation for “with descendants.”)

If this parameter and EQ_readPoint are both omitted, events are

returned regardless of the value of the readPoint field or whether the
readPoint field exists at all

EQ_bjzLocation

List of String

Like the EQ_readPoint parameter, but for the biZLocati0+ field.

WD_bjzLocation

List of String

Like the WD_readPoint parameter, but for the biZLocatiorll field.

EQ_bjzTransaction_
type

List of String

This is not a single parameter, but a family of parameters.
If a parameter of this form is specified, the result will only incjude
events that (a) include a bizTransactionlist; (b) where tfhe
business transaction list includes an entry whose type subfield is equal
to type extracted from the name of this.parameter; and (c) Where the
bizTransaction subfield of that\éntry is equal to one of thd values
specified in this parameter.

EQ_spurce_type

List of String

This is not a single parameter, but a family of parameters.
If a parameter of this form-is specified, the result will only include
events that (a) includg’a sourceList; (b) where the source |ist
includes an entry whose type subfield is equal to type extragted from
the name of thisparameter; and (c) where the source subfiqld of that
entry is equal £e_onhe of the values specified in this parameter

EQ_destination_type

List of String

This is not a‘single parameter, but a family of parameters.
If a parameter of this form is specified, the result will only include
eventsithat (a) include a destinationList; (b) where the
destination list includes an entry whose type subfield is equal|to type
extracted from the name of this parameter; and (c) where thd
destination subfield of that entry is equal to one of the vallies
specified in this parameter.

EQ_tfransformationlD

List of String

If this parameter is specified, the result will only include evengs that (a)
have a transformationlD field (that is, TransformationEvents
or extension event type that extend TransformationEvent); and
where (b) the transformationlD field is equal to one of th¢ values
specified in this parameter.

MATCH_epc

List of String

If this parameter is specified, the result will only include events that (a)
have an epcList or a chi ldEPCs field (that is, ObjectEvent,
AggregationEvent, TransactionEvent or extension event types
that extend one of those three); and where (b) one of the EP({s listed in
the epcList or childEPCs field (depending on event type) matches
one of the EPC patterns or URIs specified in this parameter, ere the
meaning of “matches” is as specified in Section 8.2.7.1.1.

If this parameter is omitted, events are included regardless of| their
npr‘l st orchildEPCs fiald orwhathar tho pr‘l istorchi ldEPCs

field exists.

MATCH_parentliD

List of String

Like MATCH_epc, but matches the parentlD field of
AggregationEvent, the parentlD field of TransactionEvent, and
extension event types that extend either AggregationEvent or
TransactionEvent. The meaning of “matches” is as specified in
Section 8.2.7.1.1.
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Pa eter name Parameter Meaning
value type

MATCH_inputEPC List of String If this parameter is specified, the result will only include events that (a)
have an inputEPCList (that is, TransformationEvent or an
extension event type that extends TransformationEvent); and
where (b) one of the EPCs listed in the iNnputEPCList field matches
one of the EPC patterns or URIs specified in this parameter. The
meaning of “matches” is as specified in Section 8.2.7.1.1.

If this parameter is omitted, events are included regardless of their
inputEPCLIi st field or whether the iNnputEPCLi st field exists.

MATCH_outputEPC List of String If this parameter is specified, the result will only include evenis that (a)
have an outputEPCList (that is, TransformationEvent ¢r an
extension event type that extends TransformationEvent);| and
where (b) one of the EPCs listed in the outputEPCL1$t field|matches
one of the EPC patterns or URIs specified in this parameter. The
meaning of “matches” is as specified in Sectiop.8.2.7.1.1.
If this parameter is omitted, events are inclided regardless of| their
outputEPCList field or whether the outputEPCLI ST field gxists.

MATCH_anyEPC List of String If this parameter is specified, the resdlt\will only include events that (a)
have an epcList field, a chi ldERES.field, a parentlID field, Jan
InputEPCLi st field, or an outputEPCLi st field (that is,
ObjectEvent, AggregatiofnEyent, TransactionEvent,
TransformationEvent, or extension event types that exterjd one of
those four); and where (k)‘the parentlD field or one of the §PCs listed
in the epcList, childEPCs, IinputEPCLisSt, or outputEPfLiSt
field (depending onfevent type) matches one of the EPC pattefns or
URIs specified in‘this parameter. The meaning of “matches” i as
specified in Section 8.2.7.1.1.

MATCH_epcClass List of String If this parameter is specified, the result will only include events that (a)
have a guantityList or a childQuantityList field (thafis,
ObjectEvent, AggregationEvent, TransactionEvent dr
extension event types that extend one of those three); and where (b)
ohe of the EPC classes listed in the quantityList or
childQuantityList field (depending on event type) matchgs one of
the EPC patterns or URIs specified in this parameter. The resylt will also
include QuantityEvents whose epcClass field matches ong of the
EPC patterns or URIs specified in this parameter. The meaning of
“matches” is as specified in Section 8.2.7.1.1.

MATCH_inputEPCClass List of String If this parameter is specified, the result will only include events that (a)
have an inputQuantityList field (that is, TransformatipnEvent
or extension event types that extend it); and where (b) one of the EPC
classes listed in the inputQuantityList field (depending of event

type) matches one of the EPC patterns or URIs specified in this
parameter. The meaning of “matches” is as specified in Sectign
8.2.7.1.1.

MATCH_outpUtEPCClass | List of String If this parameter is specified, the result will only include events that (a)
have an outputQuantityList field (that is,
TransformationEvent or extension event types that extenfl it); and
where (b) one of the EPC classes listed in the outputQuantiftyList
field (depending on event type) matches one of the EPC patterns or
URIs specified in this parameter. The meaning of “matches” is as
specified in Section 8.2.7.1.1.
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List of String
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Meaning

If this parameter is specified, the result will only include events that (a)
have a quantityList, childQuantitylList,

inputQuantityList, or outputQuantityList field (that is,
ObjectEvent, AggregationEvent, TransactionEvent,
TransformationEvent, or extension event types that extend one of
those four); and where (b) one of the EPC classes listed in any of those
fields matches one of the EPC patterns or URIs specified in this
parameter. The result will also include QuantityEvents whose
epcClass field matches one of the EPC patterns or URIs specified in this

parameter. The meaning of “matches” is as specified in Segtign
8.2.7.1.1.

EQ_qbantity Int (DEPCRECATED in EPCIS 1.1) If this parameter is spegified, ttle result
will only include events that (a) have a quantity/field (that i,
QuantityEvents or extension event type that@&xtend
QuantityEvent); and where (b) the quantity field is equdl to the
specified parameter.

GT_gyantity Int (DEPCRECATED in EPCIS 1.1) Like EQ. quantity, but include$ events
whose quantity field is greater than'the specified parametef.

GE_quantity Int (DEPCRECATED in EPCIS 1.1) Like EQ_quantity, but includes|events
whose quantity field is great€n than or equal to the specifiedl
parameter.

LT _gbantity Int (DEPCRECATED in EP@IS I71) Like EQ_quantity, but include$ events
whose quanti ty fi€ld is less than the specified parameter.

LE _qbantity Int (DEPCRECATED,IN‘EPCIS 1.1) Like EQ_quantity, but include$ events

whose quantity field is less than or equal to the specified pgrameter.

EQ_fjeldname

List of String

This is notya single parameter, but a family of parameters.

If a parameter of this form is specified, the result will only include
events that (a) have a top-level extension field named Fieldhame
whose type is either String or a vocabulary type; and where (p) the
value of that field matches one of the values specified in this
parameter.

Fieldname is the fully qualified name of a top-level extension ffield. The
name of an extension field is an XML gname; that is, a pair cgnsisting
of an XML namespace URI and a name. The name of the corrgsponding
query parameter is constructed by concatenating the following: the
string EQ_, the namespace URI for the extension field, a poungl sign (#),
and the name of the extension field. “Top level” means that the
matching extension element must be an immediate child of the
containing EPCIS event, not an element nested within a top-lqvel event
extension element. See EQ_INNER_fieldname for querying inner
extension elements.

LE_fieldname

EQ_fjeldname Int Like EQ_fieldname as described above, but may be applied {o a field
Fl_oat of type Int, Float, or Time. The result will include events that {a) have a
Time field named fieldname; and where (b) the type of the field mpatches
the type of this parameter (Int, Float, or Time); and where (c) the
value of the field is equal to the specified value.
Fieldname is constructed as for EQ_Fieldname.
GT_Ffieldname Int Like EQ_Ffieldname as described above, but may be applied to a field
Float of type Int, Float, or Time. The result will include events that (a) have a
Time field named fieldname; and where (b) the type of the field matches
the type of this parameter (Int, Float, or Time); and where (c) the
value of the field is greater than the specified value.
Fieldname is constructed as for EQ_Ffieldname.
GE_fieldname Int Analogous to GT_Fieldname
LT fieldname Float
Time
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Meaning

Analogous to EQ_fieldname, but matches events whose ILMD area
(Section 7.3.6) contains a top-level field having the specified
fieldname whose value matches one of the specified values. “Top
level” means that the matching ILMD element must be an immediate
child of the <iImd> element, not an element nested within such an
element. See EQ_INNER_ILMD_fieldname for querying inner extension
elements.

EQ_ILMD_fieldname

Int

Analogous to EQ_fieldname, GT_fieldname, GE_fieldname,

GT_ILMD_fieldname
GE_ILMD_fieldname
LT_ILMD_Ffieldname
LE_ILMD_Tieldname

Float
Time

GE_fiettmame, tT_fietdmame, and tE_fietdmame, Tespgctively,
but matches events whose ILMD area (Section 7.3.6) containg a field
having the specified fieldname whose integer, float, ex time|value

matches the specified value according to the specifiedrelatiorfa
operator.

EQ_INNER_fieldname

List of String

Analogous to EQ_fieldname, but matches jnijér extension elements;
that is, any XML element nested at any level within a top-leve]
extension element. Note that a matching inner element may ¢xist
within more than one top-level elemght et may occur more thpn once
within a single top-level element; ttiis\garameter matches if af least
one matching occurrence is found anywhere in the event (excppt at
top-level).

Note that unlike a top-level.extension element, an inner exter|sion
element may have a null XML namespace. To match such an ihner
element, the empty string is used in place of the XML namespjce when
constructing the quéry, parameter name. For example, to mat¢h inner
element <elt1>duith'no XML namespace, the query paramet¢r would
be EQ_INNER #eltl.

EQ_INNER_fieldname
GT_INNER_Ffieldname
GE_INNER_fieldname
LT_INNER_fieldname
LE_INNER_fieldname

Int
Float
Time

Like EQ_INNER_Fieldname as described above, but may be ppplied to
a field of ¥ype Int, Float, or Time.

EQ_INNER_ILMD_
Ffiel@gname

List of String

Analogous to EQ_ILMD_fieldname, but matches inner ILMD
elements; that is, any XML element nested at any level within|a top-
level ILMD element. Note that a matching inner element may exist
within more than one top-level element or may occur more thpn once
within a single top-level element; this parameter matches if af least
one matching occurrence is found anywhere in the ILMD sectipn
(except at top-level).

EQ_IINNER_ILMD_
fielgname

GT_INNER_
ILMD| Fieldname

GE__IINNER._
ILMD] fieddname

Int
Float
Time

Like EQ_INNER_ILMD_fieldname as described above, but hay be
applied to a field of type Int, Float, or Time.

LT_INNER_
ILMD_fieldname

LE_INNER_
ILMD_fieldname

EXISTS_ fieldname

Void

Like EQ_fieldname as described above, but may be applied to a field
of any type (including complex types). The result will include events
that have a non-empty field named fieldname.

Fieldname is constructed as for EQ_fieldname.
Note that the value for this query parameter is ignored.
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ter name Parameter Meaning
value type

EXISTS_INNER_Tfieldna | void Like EXISTS_fieldname as described above, but includes events that
me have a non-empty inner extension field named fieldname.

Note that the value for this query parameter is ignored.

EXISTS Void Like EXISTS_fieldname as described above, but events that have a
ILMD_fieldname non-empty field named Fieldname in the ILMD area (Section 7.3.6).

Fieldname is constructed as for EQ_ILMD_fieldname.
Note that the value for this query parameter is ignored.

EXISTS_INNER_ILMD_Fi | Void Like EXISTS_ILMD_Ffieldname as described above, but inclxl:es
eldngme events that have a non-empty inner extension field named, Fije ldname
within the ILMD area.

Note that the value for this query parameter is ignored-

HASATTR_fieldname List of String This is not a single parameter, but a family of pafameters.

If a parameter of this form is specified, the result will only incjude
events that (a) have a field named fieldname whose type is|a
vocabulary type; and (b) where the valuejof that field is a vodabulary
element for which master data is available; and (c) the mastef data has
a non-null attribute whose name.-matehes one of the values specified in
this parameter.
Fieldname is the fully qualified’name of a field. For a standafd field,
this is simply the field names; e.g., bizLocation. For an extgnsion
field, the name of an gktension field is an XML gname; that is| a pair
consisting of an XMlknamespace URI and a name. The name ¢f the
corresponding querynparameter is constructed by concatenatipg the
following: the string HASATTR_, the namespace URI for the ekxtension
field, a pound‘sign (#), and the name of the extension field.

EQATTR_fieldname List of String This is notza single parameter, but a family of parameters.
_attyname If a parameter of this form is specified, the result will only incjude
events that (a) have a field named Fieldname whose type is|a
vgeabulary type; and (b) where the value of that field is a vodabulary

element for which master data is available; and (c) the mastef data has
a non-null attribute named attrname; and (d) where the valfie of that
attribute matches one of the values specified in this parametef.

Fieldname is constructed as for HASATTR_fieldname.

The implementation MAY raise a QueryParameterExceptidn if
fieldname or attrname includes an underscore character.

o Explanation (non-normative): because the presence of an
underscore in fieldname or attrname presents an ambiguity ag to where
the division between fieldname and attrname lies, an implemgntation is
free to reject the query parameter if it cannot disambiguate.

EQ _eyentlID List of String If this parameter is specified, the result will only include events that (a)
have a non-null eventlD field; and where (b) the eventlID fleld is
equal to one of the values specified in this parameter.
If this parameter is omitted, events are returned regardless of the
value of the eventlD field or whether the eventlD field exisfs at all.

EXISTS Void If this parameter is specified, the result will only include events that
errorDeclaration contain an ErrorDeclaration.

If this parameter is omitted, events are returned regardless of whether
they contain an ErrorDeclaration.

GE_errorDeclaration Time If this parameter is specified, the result will only include events that (a)
Time contain an ErrorDeclaration; and where (b) the value of the
errorDeclarationTime field is greater than or equal to the specified
value.

If this parameter is omitted, events are returned regardless of whether
they contain an ErrorDeclaration or what the value of the
errorDeclarationTime field is.

Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 74 of 131

© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

Pa eter name

LT_errorDeclaration
Time

Parameter
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Time
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Meaning

If this parameter is specified, the result will only include events that (a)
contain an ErrorDeclaration; and where (b) the value of the
errorDeclarationTime field is less than to the specified value.

If this parameter is omitted, events are returned regardless of whether
they contain an ErrorDeclaration or what the value of the
errorDeclarationTime field is.

EQ_errorReason

List of String

If this parameter is specified, the result will only include events that (a)
contain an ErrorDeclaration; and where (b) the error declaration

contains a non-null reason field; and where (c) the reason field is
equal to one of the values specified in this parameter.
If this parameter is omitted, events are returned regatdless of whether
they contain an ErrorDeclaration or what the yalue’ of thd reason
field is.

EQ_coprrectiveEventlID

List of String

If this parameter is specified, the result will eglylinclude events that (a)
contain an ErrorDeclaration; and where (b) one of the el¢gments of
the correctiveEventlIDs list is equalto one of the values dpecified
in this parameter.
If this parameter is omitted, events are returned regardless of whether
they contain an ErrorDeclaration or the contents of the
correctiveEventlIDs list.

EQ_ERROR_DECLARATION
fiejdname

List of String

Analogous to EQ_fieldname, but matches events containing|an
ErrorDeclaration<nd where the ErrorDeclaration coftains a
field having the specified fieldname whose value matches ofie of the
specified values.

EQ_ERROR_DECLARATION
_Ffiejdname

GT_ERROR_DECLARATION
__Ffiejdname
GE_ERROR_DECLARATION
_Ffiejdname
LT_ERROR_DECLARATION
_Tieldname

LE_ERROR_DECLARATION
_Tieldname

Int
Float
Time

Analogous to EQ."fieldname, GT_Ffieldname, GE_Tfieldnajne,
GE_fieldnanme, LT_fieldname, and LE_fieldname, respdctively,
but matehés events containing an ErrorDeclaration and where the
Errorbeclaration contains a field having the specified Figldname
whgse integer, float, or time value matches the specified valug
aecording to the specified relational operator.

EQ_IINNER_ERROR_DECLA
RATIPN_fieldname

List of String

Analogous to EQ_ERROR_DECLARATION_fieldname, but mgtches
inner extension elements; that is, any XML element nested within a
top-level extension element. Note that a matching inner elemgnt may
exist within more than one top-level element or may occur mgre than
once within a single top-level element; this parameter matchqs if at
least one matching occurrence is found anywhere in the even{ (except
at top-level)..
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Pa eter name Parameter Meaning
value type
EQ_INNER Int Like EQ_INNER_ERROR_DECLARATION_fieldname as described
_ERROR_DECLARATION_f | Float above, but may be applied to a field of type Int, Float, or Time.
ieldname Time
GT_INNER
_ERROR_DECLARATION_F
ieldname
GE_INNER
ERRQR_DECLARATION F
ieldpame
LT_INNER
_ERRPR_DECLARATION_f
ieldpame
LE_INNER
_ERRQR_DECLARATION_F
ieldpame
EXISTS_ERROR_DECLARA | Void Like EXISTS_fieldname as described,above, but events thaf have an
TION| Fieldname error declaration containing a ngn=empty extension field namgd
fieldname.
Fieldname is constructed as, for
EQ_ERROR_DECLARATIONyFieldname.
Note that the value fdkthis query parameter is ignored
EXISTS_INNER_ERROR_D | Void Like EXISTS_ERRORVDECLARATION_fieldname as described above,
ECLARATION_fieldname but includes events that have an error declaration containing f non-
empty inneg extension field named fieldname.
Note that/the value for this query parameter is ignored.
orde|By String If specified, names a single field that will be used to order the|results.
ThevorderDirection field specifies whether the ordering is |n
ascending sequence or descending sequence. Events included|in the
result that lack the specified field altogether may occur in any|position
within the result event list.
The value of this parameter SHALL be one of: eventTime,
recordTime, or the fully qualified name of an extension field| whose
type is Int, Float, Time, or String. A fully qualified fieldname i
constructed as for the EQ_fieldname parameter. In the casq of a field
of type String, the ordering SHOULD be in lexicographic order|based on
the Unicode encoding of the strings, or in some other collating
sequence appropriate to the locale.
If omitted, no order is specified. The implementation MAY order the
results in any order it chooses, and that order MAY differ ever] when the
same query is executed twice on the same data.
(In EPCIS 1.0, the value quantity was also permitted, but its use is
deprecated in EPCIS 1.1.)
ordefDdrection String If specified and orderBy is also specified, specifies whether the results
are ordered in ascending or descending sequence according tq the key
specified by orderBy. The value of this parameter must be one of ASC
(for ascending order) or DESC (for descending order); if not, the
implementation SHALL raise a QueryParameterException.
If omitted, defaults to DESC.
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Parameter Meaning
value type
eventCountLimit Int If specified, the results will only include the first N events that match

the other criteria, where N is the value of this parameter. The

the meaning of “first” for this purpose.

the results.
This parameter and maxEventCount are mutually exclusive;

specified by the orderBy and orderDirection parameters determine

If omitted, all events matching the specified criteria will be included in

are specified, a QueryParameterException SHALL be raised.

17(E)
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ordering

if both

I'his parameter may only be used when Orderby IS specitied;
orderBy is omitted and eventCountLimit is specified, a
QueryParameterException SHALL be raised.

if

This parameter differs from maxEventCount in that this pargmeter
limits the amount of data returned, whereas maxEventCount] causes
an exception to be thrown if the limit is exceeded-
o Explanation (non-normative): A common-use of the ordefBy,
orderDirection, and eventCountLimit parameters is fof extremal
queries. For example, to select the most.recent event matchirjg some
criteria, the query would include paraméters that select eventp
matching the desired criteria, and“set orderBy to eventTimg,
orderDirection to DESC, ahd eventCountLimit to one.
maxEyentCount Int If specified, at most this many events will be included in the query
result. If the query would‘otherwise return more than this nurpber of
events, a QueryToolargeException SHALL be raised instefd of a
normal query resuit:
This parametersand eventCountLimit are mutually exclusivle; if both
are specified, aQueryParameterException SHALL be raisdd.
If this parameter is omitted, any number of events may be in¢gluded in
the quefjnresult. Note, however, that the EPCIS implementatipn is free
to raiseva QueryToolLargeException regardless of the settihg of this
parameter (see Section 8.2.3).
As the descriptions above suggest/ if multiple parameters are specified an event must satisfy all
criteria in order to be included-in the result set. In other words, if each parameter is consid¢red to
be a predicate, all such prédicates are implicitly conjoined as though by an AND operator. Fpr
example, if a given call to pol I specifies a value for both the EQ_bizStep and EQ_disposition
parameters, then an,event must match one of the specified bizStep values AND match one of the
specified dispositiOn values in order to be included in the result.
On the other hand; for those parameters whose value is a list, an event must match at leasf one of
the element&.of the list in order to be included in the result set. In other words, if each element of
the list isrgonsidered to be a predicate, all such predicates for a given list are implicitly disjdined as
thoughrby.an OR operator. For example, if the value of the EQ_bizStep parameter is a twp
elementist (“bsl”, “bs2™), then an event is included if its bizStep field contains the valug¢ bs1 OR
its bizStep field contains the value bs2.
As another example, if the value of the EQ_bizStep parameter is a two element list (“bs1”| “bs2”)

and the EQ_disposition parameter is a two element list (“d1”, “d2”), then the effect is to include

events satisfying the following predicate:

((bizStep = “bs1” OR bizStep = “bs2")
AND (disposition = “d1” OR disposition = “d2”))

8.2.7.1.1Processing of MATCH query parameters

The parameter list for MATCH_epc, MATCH_parentlID, MATCH_inputEPC, MATCH_outputEPC,
and MATCH_anyEPC SHALL be processed as follows. Each element of the parameter list may be a
pure identity pattern as specified in [TDS1.9], or any other URI. If the element is a pure identity
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pattern, it is matched against event field values using the procedure for matching identity patterns
specified in [TDS1.9, Section 8]. If the element is any other URI, it is matched against event field
values by testing string equality.

The parameter list for MATCH_epcClass, MATCH_inputEPCClass, MATCH_outputEPCClass, and
MATCH_anyEPCClass SHALL be processed as follows. Let P be one of the patterns specified in the
value for this parameter, and let C be the value of an epcClass field in the appropriate quantity list
of an event being considered for inclusion in the result. Then the event is included if each
component Pi of P matches the corresponding component Ci of C, where “matches” is as defined in
[TDS1.9, Section 8].

2 SimpleMasterDataQuery

This query is invoked by specifying the string SimpleMasterDataQuery as the queryNan
argument to pol l. The result is a QueryResults instance whose body contains a (possibly empty)
list of vocabulary elements together with selected attributes:

The parameters for this query are as follows:

_o Non-Normative: Explanation: The difference between MATCH_epcClass and MATGH| epc,
and similar parameters, is that for MATCH_epcClass the value in the event (the epcClass field
in a quantity list) may itself be a pattern, as specified in Section 7.3.3.3). This,meang that the
value in the event may contain a ‘*’ component. The above specification says that a ' in the
EPCClass field of an event is only matched by a ‘*’ in the query parameter. kor example, if the
epcClass field within an event is urn:epc:idpat:sgtin:0614141.112345.% )then this event
would be matched by the query parameter urn:epc:idpat:sgtin:0614141.*.* or by
urn:epc:idpat:sgtin:0614141.112345.*, but not by urn:epc:idpat:sgtin:0614141.112345.400.

)

The SimpleMasterDataQuery SHALL be available Aia pol I but not via subscribe; that ig, an
implementation SHALL raise SubscribeNotPermittedException when
SimpleMasterDataQuery is specified as the gqueryName argument to subscribe.

Parameter Name Parameter Required Meaning
Value Type

vocabularyName List of String | No If specified, only vocabulary elements drawn from one of the
specified vocabularies will be included in the results. Each
element of the specified list is the formal URI name for &
vocabulary; e.g., one of the URIs specified in the table af the
end of Section 7.2.
If omitted, all vocabularies are considered.

includeAttributes | Boolean Yes If true, the results will include attribute names and valuds for
matching vocabulary elements. If false, attribute names pnd
values will not be included in the result.

includeChildren Boolean Yes If true, the results will include the children list for matching
vocabulary elements. If false, children lists will not be in¢luded in
the result.

attrjbuteNames List of String | No If specified, only those attributes whose names match one of the
specified names will be included in the results.
If omitted, all attributes for each matching vocabulary elpment
il ba tncladad (Tao obhtain o lict of v ocabulan, alamaont o ames

RN _ 7 _

with no attributes, specify false for includeAttributes.)
The value of this parameter SHALL be ignored if
includeAttributes is false.
Note that this parameter does not affect which vocabulary
elements are included in the result; it only limits which attributes
will be included with each vocabulary element.

EQ_name List of String | No If specified, the result will only include vocabulary elements
whose names are equal to one of the specified values.
If this parameter and WD_name are both omitted, vocabulary
elements are included regardless of their names.
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Parameter Required Meaning

Value Type

WD_name List of String | No If specified, the result will only include vocabulary elements that
either match one of the specified names, or are direct or indirect
descendants of a vocabulary element that matches one of the
specified names. The meaning of “direct or indirect descendant”
is described in Section 6.5. (WD is an abbreviation for “with
descendants.”)

If this parameter and EQ_name are both omitted, vocabulary
elements are included regardless of their names.

HASAFTR TistofStrimg—NO Hspetified; the Tesuttwitt oty ctode vocabutary eferrents that
have a non-null attribute whose name matches one ofthe values
specified in this parameter.

EQATTR _attrname List of String | No This is not a single parameter, but a family of, parameter
If a parameter of this form is specified, thessesult will on
include vocabulary elements that have a@gan-null attribu|
named attrname, and where the value of“that attribute|
matches one of the values specified in this parameter.

0

maxEjementCount Int No If specified, at most this many yocabulary elements will pe
included in the query result. If'the query would otherwis¢ return
more than this number of vocabulary elements, a
QueryToolLargeException SHALL be raised instead of a
normal query result.
If this parameter is érnitted, any number of vocabulary dlements
may be included<in the query result. Note, however, thaf the
EPCIS impleméntation is free to raise a
QueryTooléargeException regardless of the setting of this
parameter\(see Section 8.2.3).

As the descriptions above suggest, if multiple-parameters are specified a vocabulary element must
satisfy all criteria in order to be included.in‘the result set. In other words, if each parametef is
considered to be a predicate, all such predicates are implicitly conjoined as though by an AND
operator. For example, if a given call\to pol 1 specifies a value for both the WD_name and HASATTR
parameters, then a vocabulary element must be a descendant of the specified element AN[J possess
one of the specified attributes imorder to be included in the result.

On the other hand, for thase parameters whose value is a list, a vocabulary element must rpatch at
least one of the elements af the list in order to be included in the result set. In other words] if each
element of the list is considered to be a predicate, all such predicates for a given list are implicitly
disjoined as though.hy an OR operator. For example, if the value of the EQATTR_sample parameter
is a two elementllist (“s1”, “s2”), then a vocabulary element is included if it has a sample attribute
whose value is\efual to s1 OR equal to s2.

As another example, if the value of the EQ_name parameter is a two element list (“vel”, “ye2”)
and the EQATTR_sample parameter is a two element list (“s1”, “s2”), then the effect is tg include
eventsisatisfying the following predicate:

((name = “vel” OR name = “ve2”)
AND (sample = “s1” OR samplle = “g2™)

where name informally refers to the name of the vocabulary element and sample informally refers
to the value of the sample attribute.

8.2.8 Query callback interface

The Query Callback Interface is the path by which an EPCIS service delivers standing query results
to a client.
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<<interface>>

EPCISQueryCal lbacklInterface

callbackResults(resultData : QueryResults) : void

cal lbackQueryToolLargeException(e : QueryToolLargeException) : void

cal lbackImplementationException(e : ImplementationException) : void

Each time the EPCIS service executes a standing query according to the QuerySchedule, it SHALL

attempt to delver results to the subscriber by MVOKINg one of the three methods of the Qugry
Callback Interface. If the query executed normally, the EPCIS service SHALL invoke the
cal IbackResults method. If the query resulted in a QueryToolLargeException or
ImplementationException, the EPCIS service SHALL invoke the corresponding method pf the
Query Callback Interface.

Note that “exceptions” in the Query Callback Interface are not exceptions incthe usual sensg¢ of an

API exception, because they are not raised as a consequence of a client inveking a method | Instead,
the exception is delivered to the recipient in a similar manner to a normal,result, as an argyment to
an interface method.

XML bindings for data definition medules

This section specifies a standard XML binding for the Core Event Types data definition modyle, using
the W3C XML Schema language [XSD1, XSD2]. Samples are also shown.

The schema below conforms to GS1 standard schema design rules. The schema below impdrts the
EPCglobal standard base schema, as mandated by the design rules [XMLDR].

Extensibility mechanism

The XML schema in this section implements the <<extension point>> given in the UML gf Section
6 using a methodology described in fXMLVersioning]. This methodology provides for both
vendor/user extension, and for extension by GS1 in future versions of this specification or i
supplemental specifications. Extensions introduced through this mechanism will be backward
compatible, in that documents-conforming to older versions of the schema will also conforn] to
newer versions of the standard schema and to schema containing vendor-specific extensions.
Extensions will also be forward compatible, in that documents that contain vendor/user ext¢nsions
or that conform to newer versions of the standard schema will also conform to older versiorjs of the
schema.

When a document contains extensions (vendor/user-specific or standardised in newer versipns of
schema), it may conform to more than one schema. For example, a document containing véndor
extensiofs.te the GS1 Version 1.0 schema will conform both to the GS1 Version 1.0 schem4 and to
a vendorsspecific schema that includes the vendor extensions. In this example, when the dgcument
is parsed using the standard schema there will be no validation of the extension elements gnd
attributes, but when the document is parsed using the vendor-specific schema the extensiops will be
validated. Similarly, a document containing new features introduced in the GS1 Version 1.2|schema

schema, but validation of the new features will only be available using the Version 1.2 schema.

The design rules for this extensibility pattern are given in [XMLVersioning]. In summary, it amounts
to the following rules:

= For each type in which <<extension point>> occurs, include an xsd:anyAttribute declaration.
This declaration provides for the addition of new XML attributes, either in subsequent versions of
the standard schema or in vendor/user-specific schema.

= For each type in which <<extension point>> occurs, include an optional (minOccurs = 0)
element named extension. The type declared for the extension element will always be as
follows:
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<xsd:any processContents="lax" minOccurs="1" maxOccurs="unbounded"

namespace="##local"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>

This declaration provides for forward-compatibility with new elements introduced into
subsequent versions of the standard schema.

= For each type in which <<extension point>> occurs, include at the end of the element

declaration
<xsd:any processContents=""1ax" minOccurs=""0" max0Occurs=""unbounde

list a

namespace=""##other"/>

This declaration provides for forward-compatibility with new elements introduced(in
vendor/user-specific schema.

The rules for adding vendor/user-specific extensions to the schema are as folloWws;:

= Vendor/user-specific attributes may be added to any type in which <<gxtension poipt>>

occurs. Vendor/user-specific attributes SHALL NOT be in the EPCglaobal EPCIS namespa
(urn:epcglobal :epcis:xsd:1) nor in the empty namespaée-Vendor/user-speci
attributes SHALL be in a namespace whose namespace URI has\the vendor as the owni
authority. (In schema parlance, this means that all vendor/user*specific attributes must
qualified as their form.) For example, the namespace YURDmay be an HTTP URL who
authority portion is a domain name owned by the vendor{user, a URN having a URN na
identifier issued to the vendor/user by IANA, an OID,URN whose initial path is a Private

Enterprise Number assigned to the vendor/user, ete.“Declarations of vendor/user-speciffic

attributes SHALL specify use=""optional".

= Vendor/user-specific elements may be added\to any type in which <<extension poir
occurs. Vendor/user-specific elements SHALL NOT be in the EPCglobal EPCIS namespac
(urn:epcglobal :epcis:xsd:1) nordin-the empty namespace. Vendor/user-specific ¢
SHALL be in a namespace whose namespace URI has the vendor/user as the owning au
(as described above). (In schema,parlance, this means that all vendor/user-specific ele
must have qualified as their far.)

To create a schema that contains.vendor/user extensions, replace the <xsd:any ..
namespace="##other” /> déclaration with a content group reference to a group defined i
vendor/user namespace; €9+ <xsd:group ref="vendor:VendorExtension">. In the
file defining elements for the vendor/user namespace, define a content group using a declal
the following form:

<xsd:group name='VendorExtension'>
<xsd:sequence>
<l--
DeFinitions or references to vendor elements
g6 here. Each SHALL specify minOccurs="0".
A\
<xsd:any processContents=""lax"
minOccurs=""0" maxOccurs="unbounded"’

e
c

g

have
e
nespace

>

=)
c

lements
thority
ments

h the
schema
ation of

namespace=""##other" />

</xsd:sequence>
</xsd:group>

(In the foregoing illustrations, vendor and VendorExtension may be any strings the vendor/user

chooses.)

0 Non-Normative: Explanation: Because vendor/user-specific elements must be optional,
including references to their definitions directly into the EPCIS schema would violate the XML
Schema Unique Particle Attribution constraint, because the <xsd:any ..> element in the

EPCIS schema can also match vendor/user-specific elements. Moving the <xsd:any

..> into

the vendor/user’s schema avoids this problem, because ##other in that schema means

© ISO/IEC 2017 - All rights reserved
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“match an element that has a namespace other than the vendor/user’s namespace.” This
does not conflict with standard elements, because the element form default for the standard
EPCIS schema is unqualified, and hence the ##other in the vendor/user’s schema does not
match standard EPCIS elements, either.

The rules for adding attributes or elements to future versions of the GS1 standard schema are as
follows:

= Standard attributes may be added to any type in which <<extension point>> occurs.
Standard attributes SHALL NOT be in any namespace (i.e., SHALL be in the empty namespace),
and SHALL NOT conflict with any existing standard attribute name.

= Standard elements may be added to any type in which <<extension point>> occurs} New
elements are added using the following rules:

o Find the innermost extension element type.

o Replace the <xsd:any .. namespace="##local'/> declaration with'(a) new elefnents
(which SHALL NOT be in any namespace; equivalently, which SHALL(bg“in the emptly
namespace); followed by (b) a new extension element whose type is constructed|as
described before. In subsequent revisions of the standard schema, new standard el¢gments
will be added within this new extension element rather than{within this one.

0 Non-Normative: Explanation: the reason that new stagdard attributes and element$ are
specified above not to be in any namespace is to be consistent with the EPCIS schemg’s
attribute and element form default of unqualified.

As applied to the EPCIS 1.2 XML schema for core events (Section 9.5), this results in the following:

Event types defined in EPCIS 1.0 appear within the'<EventList> element.

Event types defined in EPCIS 1.1 (i.e., TransfermationEvent) each appear within an <extefpsion>
element within the <EventList> element.

For event types defined in EPCIS 1.0,mew fields added in EPCIS 1.1 appear within the
<extension> element that follows. the EPCIS 1.0 fields. If additional fields are added in th¢ same
place in a future version of EPCLS,)they will appear within a second <extension> element [that is
nested within the first <extension> element, following the EPCIS 1.1 fields. New fields adfled in
EPCIS 1.2 at a place where .o new fields were added in EPCIS 1.1 (i.e., errorDeclaration) appear
within the <extension? element that follows the EPCIS 1.0 fields.

For event types defified‘in EPCIS 1.1, there is no <extension> element as the entire even type is
new in EPCIS 1.Jk~Ifiadditional fields are added in a future version of EPCIS, they will appegr within
an <extension>-element following the fields defined in EPCIS 1.1.

Vendor/user event-level extensions always appear just before the closing tag for the event (i.e.,
after any_standard fields and any <extension> element), and are always in a non-empty XML

namespace. Under no circumstances do vendor/user extensions appear within an <extensjon>
element; the <extension> element is reserved for fields defined in the EPCIS standard itse

=

See Section 9.6 for examples.

9.2 Standard business document header

The XML binding for the Core Event Types data definition module includes an optional EPCISHeader
element, which may be used by industry groups to incorporate additional information required for
processing within that industry. The core schema includes a “Standard Business Document Header”
(SBDH) as defined in [SBDH] as a required component of the EPCISHeader element. Industry
groups MAY also require some other kind of header within the EPCISHeader element in addition to
the SBDH.

The XSD schema for the Standard Business Document Header may be obtained from the
UN/CEFACT website; see [SBDH]. This schema is incorporated herein by reference.
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When the Standard Business Document Header is included, the following values SHALL be used for
those elements of the SBDH schema specified below.

SBDH Field (XPath) Value

HeaderVersion 1.0
Documentldentification/Standard EPCglobal

Documentldentification/TypeVersion | 1.0

Documentldentification/Type As specified below.

The value for Documentldentification/Type SHALL be set according to the following\tfble,
which specifies a value for this field based on the kind of EPCIS document and the cofitext in which
it is used.

Document Type and Context Value for Documentldentification/Type
EPCISDocument used in any context Events
EPCISMasterData used in any context MasterDdta

EPCISQueryDocument used as the request side of the binding | QueryCortrol-Request
in Section 11.3

EPCISQueryDocument used as the response side of the QueryControl-Response
binding in Section 11.3

EPCISQueryDocument used in any XML binding of the Quert: QueryCallback
Callback interface (Sections 11.4.2 — 11.4.4)

EPCISQueryDocument used in any other context Query

The AS2 binding for the Query Control Interface (Section 11.3) also specifies additional Stapdard
Business Document Header fields that mustbe present in an EPCI1SQueryDocument instancel used as
a Query Control Interface response message. See Section 11.3 for details.

In addition to the fields specified abeve, the Standard Business Document Header SHALL influde all
other fields that are required by, the SBDH schema, and MAY include additional SBDH fields] In all
cases, the values for those fields SHALL be set in accordance with [SBDH]. An industry groyp MAY
specify additional constraints_on SBDH contents to be used within that industry group, but guch
constraints SHALL be consistent with the specifications herein.

EPCglobal Basg'schema

The XML binding/for the Core Event Types data definition module, as well as other XML bindings in
this specification, make reference to the EPCglobal Base Schema. This schema is reproducefl below.

<xsd:sehéma targetNamespace=""urn:epcglobal:xsd:1"
xmIns:epcglobal="urn:epcglobal :xsd:1"
xmlIns:xsd=""http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="unqualified”
attributeFormDefault="unqualified"

VA~ | D;UI I—“l .U"
<xsd:annotation>
<xsd:documentation>
<epcglobal :copyright>Copyright (C) 2004 Epcglobal Inc., All Rights
Reserved.</epcglobal :copyright>
<epcglobal :disclaimer>EPCglobal Inc., its members, officers, directors,
employees, or agents shall not be liable for any injury, loss, damages, financial or
otherwise, arising from, related to, or caused by the use of this document. The use
of said document shall constitute your express consent to the foregoing
exculpation.</epcglobal :disclaimer>
<epcglobal :specification>EPCglobal common components Version
1.0</epcglobal :specification>
</xsd:documentation>
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</xsd:annotation>
<xsd:complexType name="D
<xsd:annotation>
<xsd:documentation X
EPCglobal documen
</xsd:documentation>
</xsd:annotation>
<xsd:attribute name="s
<xsd:annotation>
<xsd:documentation

EPC Information Services (EPCIS) Standard

ocument" abstract="true'">

ml:lang=""en">

t properties for all messages.

chemaVersion" type="'xsd:decimal" use="'required'>

xml : lang=""en"">

The version of the schema corresponding to which the instance conforms.

</xsd:documentatio

n>

</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="c
<xsd:annotation>
<xsd:documentation
The date the me
</xsd:documentatio
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>
<xsd:complexType name="E
<xsd:annotation>
<xsd:documentation X
EPC represents th
</xsd:documentation>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base=
</xsd:simpleContent>
</xsd:complexType>
</xsd:schema>

reationDate" type="'xsd:dateTime" use="required™s
xml : lang=""en"">

ssage was created. Used for auditing and10gging.
n>

PC">

ml:lang=""en">
e Electronic Product Code.

""xsd:string"/>

9.4 Master data in the XML binding

LRI and o1

na-th Ha MAL

As noted in Section 6.1.1, EPCIS pravides four ways to transmit master data. These four wagys are
supported by different parts of thie)XML schema specified in the remainder of this section, ap
summarised in the following tablé:
Mechanism Schema Support ‘
Master data query VocabularyElement within VocabularyList, as contained withiph
epcisqg:QueryResults
ILMD XML element contained within 1LMD element
Header of EPCIS document VocabularyElement within VocabularyList, as contained withip
EPCISHeader
EPCIS master data document | VocabularyElement within VocabularyList, as contained within
EPCISBody within epcismd:EPCISMasterDataDocument
Each master data attribute is a name/value pair, where the name part is a qualified name cpnsisting

P o Lo oo RN i H oL tot B HN
SaRaeSpate—vuorraft o otar-fae ARt meyYyarHeiSaRy-aattatype PFESSHETE—HT—75tvi=

Regardless of which of the four mechanisms above are used to transmit master data, the data
transmitted SHALL always use the same namespace URI and local name for a given attribute. The
way the namespace URI and local name are encoded into XML, however, differs depending on the

mechanism:

m  For ILMD elements, the master data attribute SHALL be an XML element whose element name is
a qualified name, where the prefix of the qualified name is bound to the namespace URI of the
master data attribute and the local name of the qualified name is the local name of the master
data attribute. The content of the element SHALL be the value of the master data attribute.

m  For the mechanisms that u

se VocabularyElement, the id attribute of the

VocabularyElement element SHALL be a string consisting of the namespace URI, a pound
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sign (#) character, and the local name. The content of the VocabularyElement element
SHALL be the value of the master data attribute.

o Non-Normative: Example: Consider a master data attribute whose namespace URI is
http://epcis.example.com/ns/md, whose local name is myAttrName, and whose value is
the string myAttrValue. Here is how that attribute would appear in an ILMD section:

<epcis:EPCISDocument
xmIns:epcis="urn:epcglobal:epcis:xsd:1"
xmIns:example="http://epcis.example._com/ns/md" ...>

<ObjectEvent>
<1LMD>
<example:myAttrName>myAttrValue</example:myAttriame>
</ObjectEvent>

</epcis:EPCISDocument>
And here is how that attribute would appear in a VocabularyElement:

<VocabularyElement
id="http://epcis.example.com/ns/md#myAttrName''>
myAttrValue
</VocabularyElement>
(Newlines and whitespace have been addéd on either side of myAttrValue for clarity, but
they would not be present in actual XME;)

DEPRECATED: The XML binding for the.Core Event Types data definition module includes g facility
for the inclusion of additional information in the readPoint and bizLocation fields of all event
types by including additional subelements within those fields following the required id subelement.
This facility was originally conceived as a means to communicate master data for location identifiers.
However, this facility is DEPRECATED as of EPCIS 1.2, and SHOULD NOT be used in EPCIH data
conforming to EPCIS 1.2 ar.later. One or more of the other mechanisms for communicating|master
data should be used instead.

9.5 Schema for eore event types

The following is_.an XML Schema (XSD) for the Core Event Types data definition module. This
schema imports additional schemas as shown in the following table:

pace Location Reference Source

urn:¢pcglebal :xsd:1 EPCglobal.xsd Section 9.3

httpf /Zwiw.unece.org/cefact/ | StandardBusinessDocumentHeader.xsd | UN/CEFACT web site; sge Section
namespaces/StandardBusinessD 9.2

ocumentHeader

In addition to the constraints implied by the schema, any value of type Xxsd:dateTime in an
instance document SHALL include a time zone specifier (either “Z” for UTC or an explicit offset from
UTC).

For any XML element that specifies minOccurs="0"" of type Xxsd:anyURI, xsd:string, or a type
derived from one of those, an EPCIS implementation SHALL treat an instance having the empty
string as its value in exactly the same way as it would if the element were omitted altogether. The
same is true for any XML attribute of similar type that specifies use=""optional™.
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This schema also includes the XML binding of master data for the Core Event Types data definition

module. The master data portions of the schema are used (a) for returning results from the

SimpleMasterDataQuery query type (Section 8.2.7.2); (b) to provide the body of a master data
document as defined in Section 9.7; and (c) to provide for an optional master data section of the

EPCIS header which may be used in an EPCIS document or EPCIS query document.

The EPCISDocument top-level element defined in the schema is used by the concrete bindi
the EPCIS Capture Interface specified in Section 10. In addition, trading partners may by m

ngs of
utual

agreement use an EPCIS Document as a means to transport a collection of EPCIS events, optionally

accompanied by relevant master data, as a single electronic document.

identifier in the body, however, it SHALL be current master data for that identifier at the ti
EPCIS document is created. The receiver of an EPCIS document, including jan.implementatig
EPCIS capture interface, may use or ignore such master data as it sees/fit. Master data in t
header of an EPCIS document SHALL NOT specify attribute values that,conflict with the ILM
of any event contained within the EPCIS document body.

The XML Schema (XSD) for the Core Event Types data definition_module is given below.

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns:epcis="urn:epcglobal:epcis:xsd: 1"
xmIns:sbdh="http://www.unece.org/cefact/namespaCes/StandardBusinessDocumentHe
xmIns:epcglobal="urn:epcglobal :xsd:1" xmlns:xsdx"http://www.w3.0rg/2001/XMLSc
targetNamespace=""urn:epcglobal :epcis:xsd:1"‘elementFormDefaul t="unqualified"
attributeFormDefault="unqualified" version=1.2">
<xsd:annotation>
<xsd:documentation xml:lang="en">

<epcglobal :copyright>Copyright((C) 2006-2016 GS1 AISBL, All Rights
Reserved.</epcglobal :copyright>

<epcglobal:disclaimer>

THIS DOCUMENT IS PROVIDED “AS IS® WITH NO WARRANTIES WHATSOEVER, INCLUDING AN)

WARRANTY OF MERCHANTABILITY, NONINFRINGMENT, FITNESS FOR PARTICULAR PURPOSE,
WARRANTY OTHER WISE ARISING 'QUT OF THIS SPECIFICATION. GS1 disclaims all liab
for any damages arising from use or misuse of this Standard, whether special,
indirect, consequentialf_or compensatory damages, and including liability for
infringement of any intellectual property rights, relating to use of informat]
or reliance upon this~document.

GS1 retains the~right to make changes to this document at any time, without n
GS1 makes nogwarranty for the use of this document and assumes no responsibil
any errors which may appear in the document, nor does it make a commitment to
the information contained herein.

<{epcglobal :disclaimer>

<epcglobal :specification>EPC INFORMATION SERVICE (EPCIS) Version
1.2</epcglobal :specification>

</xsd:documentation>
s/xsd:annotation>

he
D section

hder""
hema'

DR ANY
i ity

ion in

btice.
ity for
update

<xsd:import namespace=""urn:epcalobal:xsd:1" schemalocation=""_/EPCglobal . xsd

/>

<xsd: import

namespace="http://www.unece .org/cefact/namespaces/StandardBusinessDocumentHeader"

schemalLocation="_./StandardBusinessDocumentHeader.xsd"/>
<I-- EPCIS CORE ELEMENTS -->
<xsd:element name="EPCISDocument" type="epcis:EPCISDocumentType'/>
<xsd:complexType name="EPCISDocumentType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
document that contains a Header and a Body.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
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<xsd:extension base="epcglobal :Document'>
<xsd:sequence>
<xsd:element name="EPCISHeader" type="epcis:EPCISHeaderType"
minOccurs="0"/>
<xsd:element name="EPCISBody" type="epcis:EPCISBodyType"/>
<xsd:element name="extension" type="epcis:EPCISDocumentExtensionType"
minOccurs="0"/>
<xsd:any namespace="##other"' processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="EPCISDocumentExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs='‘Unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="EPCISHeaderType">
<xsd:annotation>
<xsd:documentation xml:lang="en">
specific header(s) including the Standard Business Document Header.
</xsd:documentation>
</xsd:annotation>
<xsd:sequence>
<xsd:element ref="sbdh:StandardBusinessDogumentHeader"/>
<xsd:element name="extension" type="epgcis:EPCISHeaderExtensionType"
minOccurs="0"/>
<xsd:any namespace="##other" processfontents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<xsd:complexType name="EPCISHeaderExtensionType'>
<xsd:sequence>
<xsd:element name="ERCISMasterData' type="epcis:EPCISMasterDataType""
minOccurs="0"/>
<xsd:element name=<"extension" type="epcis:EPCISHeaderExtension2Type""
minOccurs="0"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexlype>
<xsd:complexType name="EPCISHeaderExtension2Type"'>
<xsd:sequence>
<xsd.any namespace="##local" processContents=""lax" maxOccurs="unbounded|'/>
</xsd:sequence>
<XsdranyAttribute processContents="lax"/>
</Xsd:complexType>

<T-- Since 1.2 -->
<xsd:complexType name="EPCIlSMasterDataType''>
<xsd:sequence>
<xsd:element name='"VocabularyList" type="epcis:VocabularyListType" />
<xsd:element name="extension" type="epcis:EPCISMasterDataExtensionType"
minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="EPClSMasterDataExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
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<!-- MasterData CORE ELEMENT TYPES -->
<xsd:complexType name="VocabularyListType'>
<xsd:sequence>
<xsd:element name="Vocabulary" type="epcis:VocabularyType" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="VocabularyType'>
<xsd:sequence>
<xsd:element name="VocabularyElementList"
type=""epcis:VocabularyElementListType" minOccurs="0"/>
<xsd:element name="extension” type="epcis:VocabularyExtensionType"
minOccurs="0"/>
<xsd:any namespace="'##other" processContents="lax" minOccurs="0"
maxOccurs=""unbounded"/>
</xsd:sequence>
<xsd:attribute name=""type" type="'xsd:anyURI" use="required'/>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name='"VocabularyElementListType">
<xsd:sequence>
<xsd:element name='"VocabularyElement" type="epcis:VocabularyElementType['
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<I-- Implementations SHALL treat a <children list containing zero elements
in the same way as if the <children><glément were omitted altogether.
——
<xsd:complexType name="VocabularyElementiype"'>
<xsd:sequence>
<xsd:element name="attribute" stype="epcis:AttributeType"™ minOccurs="0"
maxOccurs=""unbounded"/>
<xsd:element name="'children'{*type="epcis:IDListType" minOccurs="0"/>
<xsd:element name="extensioh' type="epcis:VocabularyElementExtensionTyp
minOccurs="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="id" type='"'xsd:anyURI" use="required"/>
<xsd:anyAttribute-processContents="lax"/>
</xsd:complexType>

1%

<xsd:complexType name="AttributeType'>
<xsd:complexContent mixed=""true">
<xsd.extension base="'xsd:anyType">
<xsd:attribute name="id" type=''xsd:anyURI" use="required"/>
<xsd:anyAttribute processContents="lax"/>
<7/xsd:extension>
</xsd:complexContent>
<7xsd:complexType>

<xsd:complexType name="IDListType'>
<xsd:sequence>
<xsd:element name="i1d" type="xsd:anyURI" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="VocabularyExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
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</xsd:complexType>

<xsd:complexType name="VocabularyElementExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="EPCISBodyType''>
<xsd:annotation>
<xsd:documentation xml:lang="en">
specific body that contains EPCIS related Events.
</xsd:documentation>
</xsd:annotation>
<xsd:sequence>
<xsd:element name="EventList" type="epcis:EventListType" minOcCurs="0"/
<xsd:element name="extension" type="epcis:EPCISBodyExtensionlype"
minOccurs="0"/>
<xsd:any namespace="##other" processContents=""lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<xsd:complexType name="EPCISBodyExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=}1ax" maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

\%

<l-- EPCIS CORE ELEMENT TYPES -->
<xsd:complexType name="EventListType~>
<xsd:choice minOccurs="0" maxOccurs="unbounded'>
<xsd:element name="ObjectEvent* type="epcis:ObjectEventType"™ minOccurs=['0"
maxOccurs="unbounded"/>
<xsd:element name="AggregationEvent" type="epcis:AggregationEventType"
minOccurs="0" maxOccurs=""unbounded"/>
<xsd:element name="QuantityEvent" type="epcis:QuantityEventType" minOccprs="0"
maxOccurs="unbounded"/>
<xsd:element name=<"FransactionEvent" type="epcis:TransactionEventType"
minOccurs="0" maxOccurs=""unbounded"/>
<xsd:element name="extension" type="‘epcis:EPCISEventListExtensionType'/
<xsd:any namespace="##other" processContents="lax"/>
</xsd:choice>
<!-- Note:\the use of "unbounded"™ in both the xsd:choice element
and the enclosed xsd:element elements is, strictly speakipg,
redundant. However, this was found to avoid problems with
certain XML processing tools, and so is retained here.

\'4

-
</Xsd:complexType>
<l>- Modified in 1.1 -->
<xsd:complexType name="EPCISEventListExtensionType'>
<xsd:choice>
<xsd:element name="TransformationEvent" type="‘epcis:TransformationEventType"/>
<xsd:element name="extension" type="epcis:EPCISEventListExtension2Type"/>
</xsd:choice>
</xsd:complexType>
<I-- Since 1.1 -->
<xsd:complexType name="EPCISEventListExtension2Type'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
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<xsd:com
<xsd:s
<xsd
maxOccurs=
</xsd:
</xsd:co
<xsd:sim
<xsd:r

EPC Information Services (EPCIS) Standard

plexType name="EPCListType'>
equence>

celement name="epc" type="epcglobal :EPC" minOccurs="0"
"unbounded"/>

sequence>

mplexType>

pleType name="ActionType'>

estriction base="xsd:string">

<xsd:enumeration value="ADD"/>
<xsd:enumeration value="0OBSERVE'/>
<xsd:enumeration value="DELETE"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="ParentlDType">
<xsd:restriction base="'xsd:anyURI"/>
</xsd:simpleType>

<xsd:sim
<xsd:r
</xsd:si

<xsd:sim

<xsd:r
</xsd:si
<l-- Use
<xsd:sim

<xsd:r
</xsd:si

<I-- Sin
<xsd:sim
<xsd:r
</xsd:si
<I-- Sin
<xsd:com
<xsd:s
<xsd
<xsd

</Xs
</xsd:
</xsd:col
<xsd:com
<xsd:s
<xsd
minOccurs=

</xsd<ca

<l-x"Use
<xsd:sim

<l-- Standard Vocabulary -->

<!-- Standard Vocabulary -->

<!-- Standard Vocabulary -->

<xsd:element name=%quantity" type="'xsd:decimal'/>
<xsd:element namez''uom" type="‘epcis:UOMType" minOccurs="0"/>

</xsd¢seduence>

pleType name="BusinessSteplIDType'>
estriction base="xsd:anyURI"/>
mpleType>

pleType name="DispositionIDType">
estriction base="xsd:anyURI"/>
mpleType>

r Vocabulary -->

pleType name="EPCClassType'>
estriction base="xsd:anyURI"/>
mpleType>

ce 1.1 -->

pleType name="UOMType'">

estriction base="xsd:string"/>

mpleType>

ce 1.1 -->

plexType name="QuantityElementType'>

equence>

selement name="epcClass’ type="‘epcis:EPCClassType'/>
:sequence minOccurs=+0"">

d:sequence>

sequence>

mplexType>

plexType, name="QuantityListType">

equepece>

selement name="quantityElement" type="epcis:QuantityElementType"
"'O%_maxOccurs=""unbounded" />

mplexType>

r Vocabulary -->
pleType name="ReadPointIDType'>

<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<xsd:complexType name="ReadPointType''>
<xsd:sequence>
<xsd:element name="i1d" type="epcis:ReadPointIDType"/>
<xsd:element name="extension" type="epcis:ReadPointExtensionType"
minOccurs="0"/>
<l-- The wildcard below provides the extension mechanism described in Section
9.4 -—>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="ReadPointExtensionType'>
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<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<l-- User Vocabulary -->
<xsd:simpleType name="BusinessLocationlDType"'>
<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<xsd:complexType name="BusinessLocationType">
<xsd:sequence>
<xsd:element name="id" type="epcis:BusinessLocationlDType"/>
<xsd:element name="extension” type="epcis:BusinessLocationExtensionType[’
minOccurs="0"/>
<!-- The wildcard below provides the extension mechanism described in Spction
9.4 -—>
<xsd:any namespace="'##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="BusinessLocationExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" ‘maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<I-- User Vocabulary -->
<xsd:simpleType name="BusinessTransactionlDType">
<xsd:restriction base="'xsd:anyURI"/>
</xsd:simpleType>
<I-- Standard Vocabulary -->
<xsd:simpleType name="BusinessTransactionTypelDType'>
<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<xsd:complexType name="BusinessTransactionType'>
<xsd:simpleContent>
<xsd:extension base="epcisiBusinessTransactionlIDType'>
<xsd:attribute name='"type" type="epcis:BusinessTransactionTypelDType"
use="‘optional"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="BusinessTransactionListType'>
<xsd:sequence®
<xsd:element name="bizTransaction" type="epcis:BusinessTransactionType"
maxOccurs=""upbeunded"/>
</xsd:seguence>
</xsd:cemplexType>
<I-- Yser Vocabulary -->
<I-£Sknce 1.1 -->
<xsd:SimpleType name="'SourceDestlIDType">
<xsd:restriction base="xsd:anyURI"/>
<7xsd:simpleType>
<l-- Standard Vocabulary -->
<!-- Since 1.1 -->
<xsd:simpleType name="SourceDestTypelDType'">
<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<I-- Since 1.1 -->
<xsd:complexType name="SourceDestType'">
<xsd:simpleContent>
<xsd:extension base="epcis:SourceDestIDType'">
<xsd:attribute name="type'" type="epcis:SourceDestTypelDType"
use="required'/>
</xsd:extension>
</xsd:simpleContent>
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</xsd:complexType>
<xsd:complexType name="SourceListType'>
<xsd:sequence>
<xsd:element name="source" type="epcis:SourceDestType" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="DestinationListType'>
<xsd:sequence>
<xsd:element name="destination" type="epcis:SourceDestType"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<I-- User Vocabulary -->

<I-- Since 1.1 -->

<xsd:simpleType name="TransformationlDType"'>
<xsd:restriction base="xsd:anyURI"/>

</xsd:simpleType>

<I-- Since 1.1 -->
<xsd:complexType name="I1LMDType'>
<xsd:sequence>
<xsd:element name="‘extension" type="epcis:ILMDExtensionType' minOccurs=['0"/>
<xsd:any namespace="##other" processContents="l1ax"' minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<xsd:complexType name=""lILMDExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processCGontents="lax" maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents=*lax"/>
</xsd:complexType>

<I-- User Vocabulary -->

<I-- Since 1.2 -->

<xsd:simpleType name="EventIBType'>
<xsd:restriction base=%Xsd:anyURI"/>

</xsd:simpleType>

<!-- Standard Vocabulary -->

<I-- Since 1.2 -->

<xsd:simpleTypetname="ErrorReasonlDType"'>
<xsd:restriction base="xsd:anyURI"/>

</xsd:simpleType>

<I-- Since'1.2 -->
<xsd:complexType name="CorrectiveEventIDsType">
<Xsd*sequence>
<xsd:element name="correctiveEventlID" type="epcis:EventIDType" minOccurp="0"
max0ccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<!-- Since 1.2 -->
<xsd:complexType name="ErrorDeclarationType"'>
<xsd:sequence>
<xsd:element name="declarationTime" type='xsd:dateTime'/>
<xsd:element name="reason" type="epcis:ErrorReasonlDType" minOccurs="0"/>
<xsd:element name="correctiveEventlIDs" type="epcis:CorrectiveEventlIDsType"
minOccurs="0"/>
<xsd:element name="extension" type="epcis:ErrorDeclarationExtensionType"
minOccurs="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
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</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="ErrorDeclarationExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

minOccurs="0"/>

minOc¢urs="0"/>

minOccurs="0"/>

<I-- items listed alphabetically by name -->

<I-- Some element types accommodate extensibility in the manner of
"Versioning XML Vocabularies"™ by David Orchard (see
http://www.xml .com/pub/a/2003/12/03/versioning.html).

In this approach, an optional <extension> element is defiined
for each extensible element type, where an <extension> lelement
may contain future elements defined in the target namespace.

In addition to the optional <extension> element, ‘extensible element
types are declared with a final xsd:any wildcard jto accommodate
future elements defined by third parties (as _denoted by the ##other
namespace) .

Finally, the xsd:anyAttribute facility ds used to allow arbitrary
attributes to be added to extensible €lement types. -->
<xsd:complexType name="EPCISEventType" abstract="true'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
base type for all EPCIS events.
</xsd:documentation>
</xsd:annotation>
<xsd:sequence>
<xsd:element name="eventTime" type=''xsd:dateTime"/>
<xsd:element name="recordTime" type=''xsd:dateTime" minOccurs="0"/>
<xsd:element name="eventTimeZoneOffset" type="'xsd:string"/>
<xsd:element name=ibaseExtension" type="epcis:EPCISEventExtensionType"

</xsd:sequence>
<xsd:anyAttribute-processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="EPCISEventExtensionType'>
<xsd:sequence>
<xsd.element name="eventID" type="‘epcis:EventlDType" minOccurs="0"/>
<Xgsd:element name="errorDeclaration" type="epcis:ErrorDeclarationType"

<xsd:element name="extension" type="epcis:EPCISEventExtension2Type"

</xsd:sequence>
<xsd:anyAttribute processContents="lax"'/>

</xsd:complexType>

<xsd:complexType name="EPCISEventExtension2Type'>
<xsd:sequence>
<xsd:any namespace=""##local" processContents=""lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="ObjectEventType'>
<xsd:annotation>
<xsd:documentation xml:lang=""en">
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Object Event captures information about an event pertaining to one or more
objects identified by EPCs.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType'>
<xsd:sequence>
<xsd:element name="epcList" type="epcis:EPCListType"/>
<xsd:element name="action" type="‘epcis:ActionType"/>
<xsd:element name="bizStep" type="epcis:BusinessSteplDType"
minOccurs="0"/>
<xsd:element name=''disposition' type="epcis:DispositionlDType"
minOccurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType" minOccurs=['0"/>
<xsd:element name="bizLocation" type="epcis:BusinessLocationType'
minOccurs="0"/>
<xsd:element name="bizTransactionList"
type="‘epcis:BusinessTransactionListType" minOccurs="0"/>
<xsd:element name="extension" type="epcis:ObjectEventExtensionType"
minOccurs="0"/>
<xsd:any namespace="##other" processContents="lax"(minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<I-- Modified in 1.1 -->
<xsd:complexType name="ObjectEventExtensioniype'>
<xsd:sequence>
<xsd:element name="quantitylList" type="‘epcis:QuantityListType" minOccurp="0"/>
<xsd:element name="sourceList" type=}"epcis:SourceListType'" minOccurs="0["/>
<xsd:element name="destinationList™ type="epcis:DestinationListType"
minOccurs="0"/>
<xsd:element name="i1lImd" type=epcis:ILMDType" minOccurs="0"/>
<xsd:element name="extension® type=""epcis:ObjectEventExtension2Type"
minOccurs="0"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<!-- Since 1.1 -->
<xsd:complexType name="'ObjectEventExtension2Type">
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:compplexType>

<xsd:complexType name=""AggregationEventType'>
<Xsdrannotation>
<xsd:documentation xml:lang=""en">
Aggregation Event captures an event that applies to objects that
have a physical association with one another.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType'>
<xsd:sequence>
<xsd:element name="'parentlID" type="epcis:ParentIDType" minOccurs="0"/>
<xsd:element name="childEPCs" type="epcis:EPCListType'/>
<xsd:element name="action" type="‘epcis:ActionType"/>
<xsd:element name="bizStep" type="‘epcis:BusinessSteplDType"
minOccurs="0"/>
<xsd:element name="disposition"” type="epcis:DispositionlDType"
minOccurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType'" minOccurs="0"/>
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<xsd:element name="bizLocation" type="epcis:BusinessLocationType"
minOccurs="0"/>
<xsd:element name="bizTransactionList"
type="epcis:BusinessTransactionListType" minOccurs="0"/>
<xsd:element name="extension’ type="epcis:AggregationEventExtensionType"
minOccurs="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<I-- Modified in 1.1 -->
<xsd:complexType name="‘AggregationEventExtensionType'>
<xsd:sequence>
<xsd:element name="'childQuantityList" type="epcis:QuantityListType"
minOccurs="0"/>
<xsd:element name="sourceList" type="epcis:SourceListType'winOccurs="0["/>
<xsd:element name="'destinationList" type="epcis:DestinationtistType"
minOccurs="0"/>
<xsd:element name="extension” type="epcis:AggregatiorkventExtension2Type
minOccurs="0"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<I-- Since 1.1 -->
<xsd:complexType name=""AggregationEventExtensien2Type'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=""1ax" maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="Lax}/>
</xsd:complexType>

<xsd:complexType name="QuantityEventType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
Quantity Event captures“an event that takes place with respect to a spefified
quantity of
object class.
</xsd:documentation
</xsd:annotation>
<xsd:complexContent>
<xsd:extens%on’ base="epcis:EPCISEventType">
<xsd:sequience>
<xsdtielement name="epcClass" type="‘epcis:EPCClassType'/>
<xsd:ielement name='"quantity' type="xsd:int'"/>
<xsd:element name="bizStep" type="epcis:BusinessSteplDType"
minOccurs="0"/>
<xsd:element name="'disposition" type="epcis:DispositionlDType"
minQceurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType" minOccurs=['0"/>
<xsd:element name="bizLocation" type="epcis:BusinessLocationType"
minOccurs="0"/>
<xsd:element name="bizTransactionList"
type="epcis:BusinessTransactionListType" minOccurs="0"/>
<xsd:element name="extension"” type="epcis:QuantityEventExtensionType"
minOccurs="0"/>
<xsd:any namespace="##other' processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="QuantityEventExtensionType'>
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<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="TransactionEventType"'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
Transaction Event describes the association or disassociation of physical
objects to one or more business
transactions.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType'>
<xsd:sequence>
<xsd:element name="bizTransactionList"
type="epcis:BusinessTransactionListType'/>
<xsd:element name="parentlD" type="epcis:ParentlDType" minOccurs="0["/>
<xsd:element name="epcList" type="epcis:EPCListTypge"/>
<xsd:element name="action" type="‘epcis:ActionTypg;/>
<xsd:element name="bizStep" type="epcis:BusinessSteplDType"
minOccurs="0"/>
<xsd:element name="disposition” type="epcistbDispositionlIDType"
minOccurs="0"/>
<xsd:element name="readPoint" type="epciSiReadPointType" minOccurs=['0"/>
<xsd:element name="bizLocation" type={epcis:BusinessLocationType"
minOccurs="0"/>
<xsd:element name="extension" typé=''épcis:TransactionEventExtensionfype"
minOccurs="0"/>
<xsd:any namespace="##other" progcessContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<l-- Modified in 1.1 -->
<xsd:complexType name=iTransactionEventExtensionType'>
<xsd:sequence>
<xsd:element name="‘quantityList’ type="epcis:QuantityListType" minOccurp="0"/>
<xsd:element name="sourceList" type="epcis:SourceListType'" minOccurs="0["/>
<xsd:elemen® name="'destinationList" type="epcis:DestinationListType"
minOccurs="0"/>
<xsd:element name="‘extension” type="epcis:TransactionEventExtension2Type
minOccurs=""0%/>
</xsd¢seduence>
<xsdZanyAttribute processContents="lax"/>
</xsgd3ycomplexType>
<1-%-Since 1.1 -->
<xsd:complexType name="TransactionEventExtension2Type'>
<xsd:sequence>
<xsd:any namespace=""##local"' processContents=""lax" maxOccurs="'unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<I-- Since 1.1 -->
<xsd:complexType name="TransformationEventType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
Transformation Event captures an event in which inputs are consumed
and outputs are produced
</xsd:documentation>
</xsd:annotation>
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<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType'>
<xsd:sequence>
<xsd:element name="InputEPCList" type="epcis:EPCListType" minOccurs="0"/>
<xsd:element name="inputQuantityList" type="epcis:QuantityListType"
minOccurs="0"/>
<xsd:element name="outputEPCList" type="‘epcis:EPCListType" minOccurs="0"/>
<xsd:element name="outputQuantityList" type="epcis:QuantityListType"
minOccurs="0"/>
<xsd:element name="transformationlD" type="epcis:TransformationlDType"
minOccurs="0"/>
<xsd:element name="bizStep" type="‘epcis:BusinessSteplDType"
minOccurs="0"/>
<xsd:element name="disposition" type="epcis:DispositionIDType"
minOccurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType'" minOccurs=["0"/>
<xsd:element name="bizLocation" type="epcis:BusinessLocationType"
minOccurs="0"/>
<xsd:element name="bizTransactionList"
type="epcis:BusinessTransactionListType"” minOccurs="0"/>
<xsd:element name="'sourcelList" type="epcis:SourceListType" minOccurp="0"/>
<xsd:element name="destinationList" type="epcis:PestinationListType|"
minOccurs="0"/>
<xsd:element name="i1lImd" type="epcis:ILMDType'" minOccurs="0"/>
<xsd:element name="‘extension"
type="epcis:TransformationEventExtensionType" minOccurs="0"/>
<xsd:any namespace="##other' processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents=""Hfax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<I-- Since 1.1 -->
<xsd:complexType name="TransformationEventExtensionType'>
<xsd:sequence>
<xsd:any namespace=""##locad’ processContents=""lax" maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
</xsd:schema>

9.6 o Core event types — examples (Non-Normative)

This section prevides examples of EPCISDocuments, rendered into XML [XML1.0].

9.6.1| Example~l — Object Events with instance-level identification

The_example in this section contains two ObjectEvents, each containing instance-level
idéntification. This example only uses features from EPCIS 1.0 and vocabulary from CBV 1.1. The
second event shows an event-level vendor/user extension element named myField, follow|ng the

: ar/ : ifiad | iona 1

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<epcis:EPCISDocument
xmIns:epcis="urn:epcglobal :epcis:xsd:1"
xmIns:example="http://ns.example.com/epcis"
xmlIns:xsi="http://www._.w3.0rg/2001/XMLSchema-instance"
creationDate="2005-07-11T11:30:47.0Z"
schemaVersion="1.2">
<EPCISBody>
<EventList>
<ObjectEvent>
<eventTime>2005-04-03T20:33:31.116-06:00</eventTime>
<eventTimeZoneOffset>-06:00</eventTimeZoneOffset>
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<epcList>
<epc>urn:epc:id:sgtin:0614141.107346.2017</epc>
<epc>urn:epc:id:sgtin:0614141.107346.2018</epc>
</epcList>
<action>0BSERVE</action>
<bizStep>urn:epcglobal :cbv:bizstep:shipping</bizStep>
<disposition>urn:epcglobal:cbv:disp:in_transit</disposition>

<readPoint>
<id>urn:epc:id:sgln:0614141.07346.1234</id>
</readPoint>
<bizTransactionList>
<bizTransaction
type=""urn:epcglobal :cbv:btt:po">http://transaction.acme.com/po/12345678</bizTfansact
ion>
</bizTransactionList>
</ObjectEvent>
<ObjectEvent>
<eventTime>2005-04-04T20:33:31.116-06:00</eventTime>
<eventTimeZoneOffset>-06:00</eventTimeZoneOffset>
<epcList>
<epc>urn:epc:id:sgtin:0614141.107346.2018</epc>
</epcList>
<action>0BSERVE</action>
<bizStep>urn:epcglobal :cbv:bizstep:receiving</hizStep>
<disposition>urn:epcglobal:cbv:disp:in_progress</disposition>
<readPoint>
<id>urn:epc:id:sgln:0012345.11111.400</dd>
</readPoint>
<bizLocation>
<id>urn:epc:id:sgln:0012345.1111%1.0</id>
</bizlLocation>
<bizTransactionList>
<bizTransaction
type=""urn:epcglobal :cbv:btt:po">httpr/A/transaction.acme.com/po/12345678</bizTfansact
ion>
<bizTransaction
type="urn:epcglobal :cbv:btt:desadVv''>urn:epcglobal :cbv:bt:0614141073467:1152</pizTran
saction>
</bizTransactionList>
<example:myFieldzExample of a vendor/user extension</example:myField>
</ObjectEvent>
</EventList>
</EPCISBody>
</epcis:EPCISDocufment>
9.6.2| Example 2 ~.Object Event with class-level identification
The example'in this section contains one ObjectEvent, containing only class-level identifidation.
Note that'the <epcList> element is still present, though empty, as this is required by the XKML
schemain order to maintain backward-compatibility with EPCIS 1.0. The QuantityList, glong
withjother elements new in EPCIS 1.1, are all found in the <extension> area which is resgrved for
new features in EPCIS 1.1 (see Section 9.1). A vendor/user extension named myField is also

Tctoded:
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<epcis:EPCISDocument
xmIns:epcis="urn:epcglobal :epcis:xsd:1"
xmIns:example="http://ns.example.com/epcis"
xmIns:xsi="http://www._.w3.0rg/2001/XMLSchema-instance"
creationDate=""2005-07-11T11:30:47.0Z"
schemaVersion="1.2">
<EPCISBody>
<EventList>
<ObjectEvent>
<eventTime>2013-06-08T14:58:56.591Z</eventTime>
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<eventTimeZoneOffset>+02:00</eventTimeZoneOffset>
<epcList/>
<action>0BSERVE</action>
<bizStep>urn:epcglobal:cbv:bizstep:receiving</bizStep>
<disposition>urn:epcglobal:cbv:disp:in_progress</disposition>
<readPoint>

<id>urn:epc:id:sgln:0614141.00777.0</id>
</readPoint>
<bizLocation>

<id>urn:epc:id:sgln:0614141.00888.0</id>
</bizlLocation>
<extension>

17(E)
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<quantityList>
<quantityElement>
<epcClass>urn:epc:class:Igtin:4012345.012345.998877</epcClass>
<quantity>200</quantity>
<uom>KGM</uom>
<l-- Meaning: 200 kg of GTIN "04012345123456" belonging to lot

"998877"-->
</quantityElement>
</quantityList>
<sourcelList>
<source
type=""urn:epcglobal :cbv:sdt:possessing_party'>urn:epc:id:sgln:4012345.00001.0
e>

<I-- Party which had physical possession at the originating endpo
the business transfer, e.g., a forwarder-->
<source
type="urn:epcglobal:cbv:sdt: location">urn:epc{id:sgln:4012345.00225_.0</source
<!-- Physical location of the ofipginating endpoint, e.g., a distr]
centre of the forwarder-->
</sourceList>
<destinationList>
<destination
type="urn:epcglobal :cbv:sdt:owning,party" >urn:epc:id:sgln:0614141.00001.0</de
on>
<I-- Party which own$ the physical objects at the terminating end
e.g., a retail company -->
<destination
type=""urn:epcglobal :cbv:sdt:Tocation">urn:epc:id:sgln:0614141.00777.0</destin
<!-- Physigedly"location of the terminating endpoint, e.g., a wareh
the retail company--»
</destinatronList>
</extension>
<example:imyField>Example of a vendor/user extension</example:myField>
</ObjectEvent>
</EventList>
</EPCISBody>
</epcis{ERCISDocument>

ExXample 3 — Aggregation event with mixed identification

</sourc
int of
>

ibution

tinati

pboint,

htion>
buse of

The example in this section contains one AggregationEvent, containing children having 4

oth

instance-level and class-level identification. The ChiTdQuantityList is found in the
<extension> area which is reserved for new features in EPCIS 1.1 (see Section 9.1). A
vendor/user extension named myField is also included.

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<epcis:EPCISDocument
xmIns:epcis="urn:epcglobal :epcis:xsd:1"
xmlns:example=""http://ns.example.com/epcis"
xmlIns:xsi="http://www._.w3.0rg/2001/XMLSchema-instance"
creationDate=""2005-07-11T11:30:47.0Z"
schemaVersion="1_2">

<EPCI1SBody>

<EventList>
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<AggregationEvent>
<eventTime>2013-06-08T14:58:56.591Z</eventTime>
<eventTimeZoneOffset>+02:00</eventTimeZoneOffset>
<parentlID>urn:epc:id:sscc:0614141.1234567890</parentlD>
<childEPCs>
<epc>urn:epc:id:sgtin:0614141.107346.2017</epc>
<epc>urn:epc:id:sgtin:0614141.107346.2018</epc>
</childEPCs>
<action>0BSERVE</action>
<bizStep>urn:epcglobal :cbv:bizstep:receiving</bizStep>
<disposition>urn:epcglobal:cbhv:disp:in_progress</disposition>
<readPoint>
<id>urn:epc:id:sgln:0614141.00777.0</id>
</readPoint>
<bizLocation>
<id>urn:epc:id:sgln:0614141.00888.0</id>
</bizlLocation>
<extension>
<childQuantityList>
<quantityElement>
<epcClass>urn:epc:idpat:sgtin:4012345.098765.*</epcClass>
<quantity>10</quantity>
<!-- Meaning: 10 units of GTIN "040123459876562" -->
</quantityElement>
<quantityElement>
<epcClass>urn:epc:class: Igtin:4012345,.012345.998877</epcClass>
<quantity>200.5</quantity>
<uom>KGM</uom>
<I-- Meaning: 200.5 kg of GTIN £04012345123456" belonging to loft

"998877"-->
</quantityElement>
</childQuantityList>
</extension>
<example:myField>Example of sa~vendor/user extension</example:myField>
</AggregationEvent>
</EventList>
</EPCISBody>
</epcis:EPCISDocument>

9.6.4| Example 4 — Transforiiation event

The example in this section contains one TransformationEvent, containing children havihg both
instance-level and class-level identification. Instance/lot master data (ILMD) is also includedl, which
describes the outputs of the transformation. A vendor/user extension named myField is alfo
included. The entire event is wrapped in the <extension> element of EventList which is rgserved
for new event types in EPCIS 1.1 (see Section 9.1).

<?xml venston="1.0" encoding="UTF-8" standalone="yes"?>
<epcisTERCISDocument schemaVersion='"1.2" creationDate=""2013-06-
04T14:59:02.099+02:00" xmlns:epcis=""urn:epcglobal:epcis:xsd:1"
xmins:example="http://ns._example.com/epcis'>
<EPCISBody>
<EventList>
<extension>
<TransformationEvent>
<eventTime>2013-10-31T14:58:56.591Z</eventTime>
<eventTimeZoneOffset>+02:00</eventTimeZoneOffset>
<inputEPCList>
<epc>urn:epc:id:sgtin:4012345.011122.25</epc>
<epc>urn:epc:id:sgtin:4000001.065432.99886655</epc>
</inputEPCList>
<inputQuantityList>
<quantityElement>
<epcClass>urn:epc:class:Igtin:4012345.011111.4444</epcClass>
<quantity>10</quantity>
<uom>KGM</uom>
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</quantityElement>
<quantityElement>
<epcClass>urn:epc:class:Igtin:0614141.077777.987</epcClass>
<quantity>30</quantity>
<Il-- As the uom field has been omitted, 30 instances (e.g., pieces) of
GTIN "00614141777778" belonging to lot "987" have been used. -->
</quantityElement>
<quantityElement>
<epcClass>urn:epc:idpat:sgtin:4012345.066666.*</epcClass>
<quantity>220</quantity>
<I-- As the uom field has been omitted and as an EPC pattern is
indicated, 220 instances (e.g., pieces) of GTIN "04012345666663" have been used. -->
</quantityElement>
</inputQuantityList>
<outputEPCList>
<epc>urn:epc:id:sgtin:4012345.077889.25</epc>
<epc>urn:epc:id:sgtin:4012345.077889.26</epc>
<epc>urn:epc:id:sgtin:4012345.077889.27</epc>
<epc>urn:epc:id:sgtin:4012345.077889.28</epc>
</outputEPCList>
<bizStep>urn:epcglobal :cbv:bizstep:commissioning</biZStep>
<disposition>urn:epcglobal:cbv:disp:in_progress</disposition>
<readPoint>
<id>urn:epc:id:sgln:4012345.00001.0</id>
</readPoint>
<ilmd>
<I-- Section, in which the instance/ lot master data referring to the
objects indicated in the outputEPCList are defiqed.-->
<example:bestBeforeDate>2014-12-10</example:bestBeforeDate>
<I-- The namespace “example® is just'a placeholder for the domain upder
which the ILMD attributes are defined (forhinstance, by a GS1 working group).
Meaning: the best before date of the abawve)GTIN + lot is the 10th December 204. -->
<example:batch>XYZ</example:batch>
</ilmd>
<example:myField>Example of ‘a' vendor/user extension</example:myField>
</TransformationEvent>
</extension>
</EventList>
</EPCISBody>
</epcis:EPCISDocument>

9.7 Schema for master‘data document

The following is an*XML Schema (XSD) defining an EPCIS master data document. An EPCIS|master
data document.may be used for transmitting master data by mutual agreement. This schenpa
imports additional schemas as shown in the following table:

pace Location reference Source

urn:g¢pcglobal;:xsd:1 EPCglobal.xsd Section 9.3
httpf//wiw:unece.org/cefact/namesp | StandardBusinessDocumentHeader.xsd | UN/CEFACT welb site; see
acesfStandardBusinessDocumentHeade Section 9.2

r

urn:epcglobal:epcis:xsd:1 EPCglobal-epcis-1_2.xsd Section 9.5

In addition to the constraints implied by the schema, any value of type xsd:dateTime in an
instance document SHALL include a time zone specifier (either “Z” for UTC or an explicit offset from
UTC).

For any XML element of type xsd:-anyURI or xsd:string that specifies minOccurs="0", an
EPCIS implementation SHALL treat an instance having the empty string as its value in exactly the
same way as it would if the element were omitted altogether.
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This schema includes the EPCIS header from the core event types schema specified in Section 9.5.
That header allows for the optional inclusion of master data. However, an EPCIS master data
document (an XML document whose root element is EPCISMasterDataDocument defined by the
schema below) SHALL NOT include the optional EPCISMasterData element within its EPCIS
header.

The XML Schema (XSD) for master data is given below:

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns:epcismd=""urn:epcglobal:epcis-masterdata:xsd:1"

xmIns:sbdh="http://www.unece.org/cefact/namespaces/StandardBusinessDocumentHeader"

xmIns:-epcglobal="urn:epcglobal-xsd:1"
xmIns:epcis="urn:epcglobal epcis:xsd:1"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema""
targetNamespace=""urn:epcglobal :epcis-masterdata:xsd:1"
elementFormDefault="unqualified"
attributeFormDefault="unqualified"
version="1.2">
<xsd:annotation>
<xsd:documentation xml:lang=""en">
<epcglobal :copyright> Copyright (C) 2006-2016 GS1 AISBky AIl Rights
Reserved.</epcglobal :copyright>
<epcglobal:disclaimer>
THIS DOCUMENT 1S PROVIDED “AS 1S WITH NO WARRANTIES WHATSOEVER, INCLUDING AN}
WARRANTY OF MERCHANTABILITY, NONINFRINGMENT, FITNESS ‘FOR PARTICULAR PURPOSE, PR ANY
WARRANTY OTHER WISE ARISING OUT OF THIS SPECIFICATAON. GS1 disclaims all liabjlity
for any damages arising from use or misuse of this Standard, whether special,
indirect, consequential, or compensatory damagésy and including liability for
infringement of any intellectual property rights, relating to use of informatfion in
or reliance upon this document.
GS1 retains the right to make changes to.tfis document at any time, without nptice.
GS1 makes no warranty for the use of this document and assumes no responsibility for
any errors which may appear in the doctment, nor does it make a commitment to| update
the information contained herein.
</epcglobal :disclaimer>
<epcglobal:specification>EPC INFORMATION SERVICE (EPCIS) Version
1.2</epcglobal:specification>
</xsd:documentation>
</xsd:annotation>
<xsd:import namespacez"brn:epcglobal:xsd:1" schemalLocation=""_/EPCglobal .xsd|/>
<xsd: import

namespace="http:/£www.unece .org/cefact/namespaces/StandardBusinessDocumentHeaper""
schemalLocation=""./StandardBusinessDocumentHeader.xsd"/>
<xsd:import
namespace=J)'urn:epcglobal :epcis:xsd:1"
schemallecation=""_/EPCglobal-epcis-1_2.xsd"/>

<I-+MasterData CORE ELEMENTS -->
<xsd=element name="EPCISMasterDataDocument"
type="epcismd:EPCISMasterDataDocumentType"/>
<xXsd:complexType name="EPCIlSMasterDataDocumentType'>
<xsd:annotation>

<xsd:documentation xml:Tang="en">
MasterData document that contains a Header and a Body.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcglobal :Document'>
<xsd:sequence>
<xsd:element name="EPCISHeader" type="epcis:EPCISHeaderType"
minOccurs="0"/>
<xsd:element name="EPCISBody" type="epcismd:EPCISMasterDataBodyType"/>
<xsd:element name="extension"
type="epcismd:EPCISMasterDataDocumentExtensionType"” minOccurs="0"/>

Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 102 of 131

© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

ISO/IEC 19987:2017(E)

EPC Information Services (EPCIS) Standard

<xsd:any namespace="'##other"' processContents="lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="EPCIlSMasterDataBodyType''>
<xsd:annotation>
<xsd:documentation xml:lang="en">
MasterData specific body that contains Vocabularies.
</xsd:documentation>
</xsd:annotation>
<xsd:sequence>
<xsd:element name='"VocabularyList" type="epcis:VocabularyListType'
minOccurs="0"/>
<xsd:element name="extension" type="epcismd:EPCISMasterDataBodyExtensiohType"
minOccurs="0"/>
<xsd:any namespace="##other" processContents=""lax" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="EPCISMasterDataDocumentExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContefits="lax" maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="EPCISMasterDataHeaderExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded|'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name=*EPCIlSMasterDataBodyExtensionType"'>
<xsd:sequence>
<xsd:any namespace="##local" processContents=""lax" maxOccurs="unbounded|/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexlype>

</xsd:schema>

9.8 o Master data — example (non-normative)

Hére'is an example EPCISMasterDataDocument containing master data for BusinessLofation
and ReadPoint vocabularies, rendered into XML [XML1.0]:

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<epcismd:EPCISMasterDataDocument
xmIns:epcismd=""urn:epcglobal :epcis-masterdata:xsd:1"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
schemaVersion="1.0"
creationDate="2005-07-11T11:30:47.0Z">
<EPCISBody>
<VocabularyList>
<Vocabulary type="urn:epcglobal:epcis:vtype:BusinessLocation'>
<VocabularyElementList>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.0"">
<attribute
id="http://epcis.example.com/mda/latitude">+18.0000</attribute>

Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 103 of 131

© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=0f7c188f81f24aca5e8985553c9bb287

ISO/IEC 19987:2017(E)

EPC Information Services (EPCIS) Standard

<attribute id="http://epcis.example.com/mda/longitude’>-
70.0000</attribute>
<attribute id="http://epcis.example.com/mda/address'>
<example:Address xmlns:example="http://epcis.example.com/ns">
<Street>100 Nowhere Street</Street>
<City>Fancy</City>
<State>DC</State>
<Zip>99999</Zip>
</example:Address>
</attribute>
<children>
<id>urn:epc:id:sgln:0037000.00729.8201</id>
<id>urn:epc:id:sgln:0037000.00729.8202</id>
<id>urn:epc:id:sgln:0037000.00729.8203</id>
</children>
</VocabularyElement>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.8201"'*
<attribute id="urn:epcglobal:cbv:mda:sst'>201</attribute>
</VocabularyElement>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.8202">
<attribute id="urn:epcglobal:cbv:mda:sst'>202</attribute>
<children>
<id>urn:epc:id:sgln:0037000.00729.8203</id>
</children>
</VocabularyElement>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.8203">
<attribute id="urn:epcglobal:cbv:mda:sSt*">202</attribute>
<attribute id="urn:epcglobal:cbv:mda:ssa''>402</attribute>
</VocabularyElement>
</VocabularyElementList>
</Vocabulary>
<Vocabulary type="urn:epcglobal:epcis:vtype:ReadPoint">
<VocabularyElementList>
<VocabularyElement id="urnzepc:id:sgln:0037000.00729.8201">
<attribute id="urn:epcglebal:cbv:mda:site'>0037000007296</attribujge>
<attribute id="urn:epcglobal:cbv:mda:sst'>201</attribute>
</VocabularyElement>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.8202">
<attribute id=Ydrh:epcglobal:cbv:mda:site'>0037000007296</attribufge>
<attribute idz"urn:epcglobal:cbv:mda:sst'>202</attribute>
</VocabularyElkement>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.8203">
<attribute’ id="urn:epcglobal:cbv:mda:site'>0037000007296</attribufge>
<attribute id="urn:epcglobal:cbv:mda:sst'>203</attribute>
</VogabularyElement>
</VocabularyElementList>
</Vocabulary>
</VocabullaryList>
</EPCISBody>
</epcismd:EPCISMasterDataDocument>

10 Bindings for core capture operations module

This section defines bindings for the Core Capture Operations Module. All bindings specified here are
based on the XML representation of events defined in Section 9.5. An implementation of EPCIS MAY
provide support for one or more Core Capture Operations Module bindings as specified below.

10.1 Message queue binding

This section defines a binding of the Core Capture Operations Module to a message queue system,
as commonly deployed within large enterprises. A message queue system is defined for the purpose
of this section as any system which allows one application to send an XML message to another
application. Message queue systems commonly support both point-to-point message delivery and
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