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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 IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance
are described in the ISO/IEC Directives, Part 1. In particular the different approval criteria
needed for the different types of document should be noted. This document was drafted in
accordance with the editorial rules of the ISO/IEC Directives, Part 2
(see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such
patent rights. Details of any patent rights identified during the development of the document will
be in the Introduction and/or on the ISO list of patent declarations received (see
www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and
does not constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the
following URL: www.iso.org/iso/foreword.html.

This document was prepared by the GS1 and was adopted, under the PAS procedure, by Joint
Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its approval by
national bodies of ISO and IEC.

This second edition cancels and replaces the first edition (ISO/IEC 19987:2015), which has been
technically revised.

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

— 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.

— 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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— 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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Document Summary

Document Item Current Value ‘
Document Name EPC Information Services (EPCIS) Standard

Document Date Sep 2016

Document Version 1.2

Document Issue

Document Status Ratified

Document Description enables disparate applications to create and share visibility event data,
both within and across enterprises.

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 backward compatible with EPCIS 1.0.1.

EPCIS 1.1 includes these new or enhanced features:
Support for class-level identification is added to
ObjectEvent, AggregationEvent, and
TransformationEvent through the addition of quantity lists.
A new event type, TransformationEvent, provides for the
description of events in which inputs are consumed and
outputs are produced.

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

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

The SimpleEventQuery is enhanced to encompass the 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 quantity 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
intended use is to allow for an error declaration event 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 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.

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.

Disclaimer

GS1®, under its IP Policy, seeks to avoid uncertainty regarding intellectual property claims by requiring the participants in
the Work Group that developed this EPC Information Services (EPCIS) Standard to agree to grant to GS1 members a
royalty-free licence or a RAND licence to Necessary Claims, as that term is defined in the GS1 IP Policy. Furthermore,
attention is drawn to the possibility that an implementation 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
intellectual property right is not subject to the licencing obligations of GS1. Moreover, the agreement to grant licences
provided under the GS1 IP Policy does not include IP rights and any claims of third parties who were not participants in the
Work Group.

Accordingly, GS1 recommends that any organisation developing an implementation designed to be in conformance with this
Specification should determine whether there are any patents that may encompass a specific implementation that the
organisation is developing in compliance with the Specification and whether a licence under a patent or other intellectual
property right is needed. Such a determination of a need for licencing should be made in view of the details of the specific
system designed by the organisation in consultation with their own patent counsel.

THIS DOCUMENT IS PROVIDED “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 SPECIFICATION. GS1 disclaims all liability for any damages arising from use or misuse of this Standard,
whether special, indirect, consequential, or compensatory damages, and including liability for infringement of any
intellectual property rights, relating to use of information in or reliance upon this document.

GS1 retains the right to make changes to this document at any time, without notice. GS1 makes no warranty for the use of
this document and assumes no responsibility for any errors which may appear in the document, nor does it make a
commitment to update the information contained herein.

GS1 and the GS1 logo are registered trademarks of GS1 AISBL.
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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
also refer to digital objects, also identified at either a class or instance level, which participate in
comparable business process steps. Examples of such digital objects include digital trade items
(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 object,
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 business
process step acting upon one or more objects.

The EPCIS standard was originally conceived as part of a broader effort to enhance collaboration
between trading partners by sharing of detailed information about physical or digital objects. The
name EPCIS reflects the origins of this effort in the development of the Electronic Product Code
(EPC). It should be noted, however, that EPCIS does not require the use of Electronic Product
Codes, nor of Radio-Frequency ldentification (RFID) data carriers, and as of EPCIS 1.2 does not
even require instance-level identification (for which the Electronic Product Code was originally
designed). The EPCIS standard applies to all situations in which visibility event data is to be
captured and shared, and the presence of “EPC” within the name is of historical significance 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 are
defined in the EPCIS standard to enable visibility event data to be captured and queried using a
defined set of service operations and associated data standards, all combined with appropriate
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 direct application-to-application sharing without persistent
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 service operations or databases themselves should be implemented. This
includes not defining how the EPCIS services should acquire and/or compute the data they need,
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 among
those providing the technology and implementing the standard.

EPCIS is intended to be used in conjunction with the GS1 Core Business Vocabulary (CBV) standard
[CBV1.2]. The CBV standard provides definitions of data values that may be used to populate the
data structures defined in the EPCIS standard. The use of the standardised vocabulary provided by
the CBV standard is critical to interoperability and critical to provide for querying of data by reducing
the variation 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 additional
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
entities may exist in the tangible world, or may be digital or conceptual. Examples of physical
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 category,
and a legal entity.

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

= Standards which provide the means to identify real-world entities so that 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 identification codes (called GS1
identification keys).

m  Standards which provide the means to automatically capture data that is carried directly on
physical objects, bridging the world of physical things and the world of electronic information.
GS1 data capture standards include definitions of barcode and radio-frequency identification
(RFID) data carriers which allow identifiers to be affixed directly to a physical object, and
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 partners and
internally, providing the foundation for electronic business transactions, electronic visibility of
the physical or digital world, and other information applications. GS1 standards for information
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 transaction data,
as well as discovery standards that help locate where relevant data resides across a supply
chain and trust standards that help establish the conditions for sharing data with adequate
security.

The EPCIS Standard fits into 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 standards from the “Capture” group) and for sharing such information with business
applications and with trading partners.

2.2 EPCIS in relation 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 levels 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 both 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.
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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 respects:

1. EPCIS deals explicitly with historical data (in addition to current data). The Capture layer, 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 processes. 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 barcode scan, is at a semantically
higher level because it incorporates an understanding of the business context in which the
identifier data were obtained. Moreover, there is no requirement that an EPCIS event be directly
related to a specific physical data carrier observation. For example, 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, where 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 level of the overall architecture, and hence the natural 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 “Share” layer pertain to three categories of data that are shared between end
users:
Data Description GS1 standards
Master 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.
Transaction Trade transactions triggering or confirming the execution of a function within a GS1 XML
data business 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.
Visibility event 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.

Services for GDSN Global
Discovery (ONS, etc) Registry

; y
/N /N

GS1 Networked Services

____________________________________________ B R e
I

Trading Partner 1 | Trading Partner 2

EPCIS Query traffic — on-demand queries and
standing queries

eCOM (GS1 XML / EANCOM) Interface

GDSN Interface
EPCIS Query and data pools EPCIS Query
Interface (Control Interface (Control

and Callback) and Callback)

1 \4 \ 4 I
# EPCIS Accéssing EPCIS Accessing ;

EPCIS Applications and Applications and EPCIS
Repository other Enterprise-level other Enterprise-level Repository
Y Applications Applications A
EPCIS Capture I I EPCIS Capture
Interface Interface
App-specific App-specific
Interfaces Interfaces

Data Capture Infrastructure Data Capture Infrastructure

In addition to the use of the EPCIS Query Interface as illustrated above, trading partners may by
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.

2.4 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.

= Filtering & Collection (ALE) Interface Defines the control and delivery of filtered and collected
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 following EPCs
were observed,” where the list of EPCs has no duplicates and has been filtered by criteria
defined by the EPCIS Capturing Application. In the case of barcodes, comparable data is
delivered to the Data Capture Workflow role directly from the barcode reader in the form of a
GS1 Element String.

= Data Capture Workflow Supervises the operation of the lower-level architectural elements, 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 example,
coordinate a conveyor system with Filtering & Collection events and barcode reads, may check
for exceptional conditions and take corrective action (e.g., diverting 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 association 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 readers
deployed that generate observations about objects that enter or leave the shelf. Here, the
Filtering & Collection-level event or barcode 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 interface
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 consists 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-level roles,
including EPCIS Repositories, EPCIS Accessing Applications, and data exchange with partners.
Events at these interfaces say, for example, “At location X, at time T, the following contained
objects (cases) were verified as being aggregated to the following containing object (pallet).”
There are actually three EPCIS Interfaces. The EPCIS Capture Interface defines the delivery of
EPCIS events from EPCIS Capturing Applications to other roles that consume the data in real
time, including EPCIS Repositories, and real-time “push” to EPCIS Accessing Applications 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 request” or
“asynchronous” mode, a client establishes a subscription for a periodic query. Each time the
periodic query is executed, the results are delivered asynchronously (or “pushed”) to a recipient
via the EPCIS Query Callback Interface. The EPCIS Query Callback Interface may also be used
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 higher layers
from the physical design choices made regarding how RFID tags are sensed and accumulated,
and how the time boundaries of events are triggered. If a single four-antenna RFID reader 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.

= 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.” In a
conveyor-based business implementation, this may correspond to a single Filtering & Collection
event, in which reads are accumulated during a time interval 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 & Collection 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 to verify their work). But the EPCIS event is still the
same for all these implementations.

In summary, EPCIS-level data differs from data employed at the Capture level in the GS1 System
Architecture by incorporating semantic information about the business process in which data is
collected, and providing historical observations. In doing so, EPCIS insulates applications that
consume this information from knowing the low-level details of exactly how a given business
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 richer set of
access techniques than ALE or RFID and barcode reader interfaces. The incorporation of operational
or business process context into EPCIS implies that EPCIS traffics in a richer set of data types, and
moreover needs to be much more open to extension in order to accommodate the wide variety 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 external
systems that differ widely in their details 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, SHOULD NOT, MAY, NEED NOT,
CAN, and CANNOT are to be interpreted as specified in Annex G of the ISO/IEC Directives, Part 2,
2001, 4th edition [ISODir2]. When used in this way, these terms will always be shown in ALL 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, except
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, as well as
for the text of XML documents.

> Placeholders for changes that need to be 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 layers are described below.

= Abstract Data Model Layer: The Abstract Data Model Layer specifies the generic structure of
EPCIS data. This is the only layer that is not extensible by mechanisms other than a revision to
the EPCIS specification itself. The Abstract Data Model Layer specifies the general requirements
for creating data definitions within the Data Definition Layer.

= Data Definition Layer: The Data Definition Layer specifies what data is exchanged through
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 interact.
In the present specification, two service layer modules are defined. The Core Capture
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
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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
web services description, and a second binding for AS2. The EPCIS Query Callback Interface in
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 values, it
is far more beneficial for EPCIS applications to make as much use of the CBV Standard as
possible.

5.2 Extensibility

The layered technique for specification promotes extensibility, as one 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 binding
of the same module to a different syntax, for example a CSV file.

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

= Subclassing: Data definitions in the Data Definition Layer are defined using UML, which allows a
new data definition to be introduced by creating a subclass of an existing one. A subclass 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 in any context in which an instance of the parent class is
expected.

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

5.3 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 grow and 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 EPCIS specifications are modular, there is no requirement that the module boundaries 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.

6 Abstract data model layer

This section gives a normative description of the abstract data model that underlies EPCIS.

Release 1.2, Ratified, Sep 2016 © 2016 GS1 AISBL Page 16 of 131

Documents
© ISO/IEC2017 - All rigits wesenved&haring Hub

Full document details: ISO_IEC 19987_2017


http://www.avadocuments.com/doc/iso-iec-19987-2017
http://www.avadocuments.com/doc/iso-iec-19987-2017

ISO/IEC 19987:2017(E)

EPC Information Services (EPCIS) Standard

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 structure provided here,”
the structures defined in the Abstract Data Model Layer are designed to provide an
appropriate representation for data commonly requiring exchange through EPCIS. Informally,
these two types of data may be understood as follows. Event data grows in quantity as more
business is transacted, and refers to things that happen at specific moments in time. An
example of event data is “At 1:23pm on 15 March 2004, EPC X was observed at Location L.”
Master data does not generally grow merely because more business is transacted (though
master data does tend to grow as organisations grow in size), is not typically tied to specific
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 refers to
the distribution centre located at 123 EIm Street, Anytown, US.” All of the data in the set of
use cases considered in the creation of the EPCIS standard can be modelled as a combination
of event data and master data of this kind.

The structure of event data and master data in EPCIS is illustrated below. (Note that this is an
illustration only: the specific vocabulary elements and master data attribute names in this figure are
not defined within this specification.)
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The ingredients of the EPCIS Abstract Data 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 namespace-qualified name (gname) that indicates to which of several possible
Event structures (as defined by the Data Definition Layer) a given event conforms.

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

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 be used
as a type name for an event field. The identifiers within a Vocabulary are called Vocabulary
Elements. A Vocabulary represents a set of alternative values that may appear as the values of
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 ldentifiers (URIs). Each Vocabulary Element may have associated master
data attributes.

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 specification
does not specify how master data changes (nor, as noted above, does it specify how master 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 transmission of EPCIS
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 provide mechanisms for
transmission of master data, which an implementation may use to ensure that the recipient of
EPCIS event data has access to the master data necessary to interpret 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 accompanied 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 transmission of master data, summarised in the

table below:
Mechanism Section Description Constraint
Master data 8.2.7.2 An EPCIS query client may query an The master data returned from the query SHALL
query implementation of the EPCIS Query reflect the current values of master data
Interface for master data matching attributes, as known to the query responder, as
specified criteria. of the time the query response is created.
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 attributes, as
or lot-level identifier may include known to the event creator, as of the event
corresponding master data directly in time. Note that because this data is embedded
the event. directly in the event, it is permanently a part of
that event and will always be included when this
event is queried for (subject to redaction as
specified in Section 8.2.2).
Header of 9.5 An EPCIS document used for point-to- | The master data in the document header SHALL
EPCIS point transmission of a collection of reflect the current values of master data
document EPCIS events outside of the EPCIS attributes, as known to the document creator,
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 conflict 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 whose
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 defines a
vocabulary called “business step,” whose elements are identifiers denoting such things as
“shipping,” “receiving,” and so on. One trading partner may generate an event having a
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 of multiple end users, 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 organisations,
and tend to be distributed to users as part of a specification or 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 standard or
through a vote of an industry group. While an individual end user organisation acting alone may
introduce a new Standard Vocabulary element, such an element would have limited use in a
data exchange setting, and would probably only be used within an organisation’s four walls.

= User Vocabulary: A User Vocabulary represents a set of Vocabulary Elements whose definition
and meaning are under the control of a single organisation. For example, the EPCIS Core Data
Definition Layer defines a vocabulary called “business location,” whose elements are identifiers
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 other
events naming the same location, or by looking at master data attributes associated with the
location, or both.

User Vocabulary elements are primarily defined by individual end user organisations acting
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 vocabulary
elements within a given User Vocabulary are introduced at the sole discretion of an end user,
and trading partners must be prepared to respond accordingly. Usually, however, the rules for
constructing new User Vocabulary Elements are established by organisations of multiple 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 two
vocabulary types, and so it is never necessary to identify a particular vocabulary as belonging to one
type or the other. The terms “Standard Vocabulary” and “User Vocabulary” are introduced only
because they are useful as a hint as to the way a given vocabulary is expected to be defined 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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6.3 Extension mechanisms

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.

= New Event Field: A new field may be added to an existing Event Type in the Data Definition
Layer. The bindings, capture interface, and query interfaces defined in this specification are
designed to permit this type of extension without requiring changes to the specification itself.
(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 repertoire of available
Vocabulary Types. No change to bindings or interfaces are required.

= New master data attribute: A new attribute name may be defined for an existing Vocabulary. No
change to bindings or interfaces are required.

= New Instance/Lot master data (ILMD) Attribute: A new attribute name may be defined for use in
Instance/Lot master data (ILMD); see Section 7.3.6. No change to bindings or interfaces 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 accommodated by the
latter methods in the above list, which do not require revision to the specification itself. The 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 Vocabulary
Type Field Type (Section Element
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 Yes
standard Vocabulary Working (Standard
Group Vocabulary,
User
Vocabulary
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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How extension is Responsible Extension method

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 vocabulary)
Query or other data
sync
6.4 Identifier representation

The Abstract Data Model Layer introduces several kinds of identifiers, including Event Type names,
Event Field names, Vocabulary names, Vocabulary Elements, and master data Attribute Names.
Because all of these namespaces are open to extension, this specification imposes some rules on the
construction of these names so that independent organisations may create extensions without fear
of name collision.

Vocabulary Elements are subject to the following rules. In all cases, a Vocabulary Element is
represented as Uniform Resource ldentifier (URI) whose general syntax is defined in [RFC2396].
The types of URIs admissible as Vocabulary Elements are those URIs for which there is an owning
authority. This includes:

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

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

= Uniform Resource Names (URNs) [RFC2141] in the oid namespace that begin with a Private
Enterprise Number (PEN). The owning authority for an OID-URN is the organisation to which the
PEN was issued.

= Uniform Resource Names (URNs) [RFC2141] in the epc or epcglobal namespace, other than
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 (gnames),
consisting of a namespace URI and a name. This has a straightforward representation in XML
bindings that is convenient for extension.

6.5 Hierarchical vocabularies

Some Vocabularies have a hierarchical or multi-hierarchical structure. For example, a vocabulary of
location names may have an element that means “Acme Corp. Retail Store #3” as well others that
mean “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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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 and by
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
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 than one
relationship, perhaps encoding each relationship via a different master data attribute.

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 additional
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 Definition Layer are given here. These rules are
then applied in Section 7.2 to define the Core Event Types Module. These rules can also be applied
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 in 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 implicitly
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 specifies
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
Vocabulary (which must be unique across all Vocabularies), a list of standard master data
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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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.

0 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
occasionally define Vocabulary Types.

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

7.1.2 Notation

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

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 is also specified in UML.

The Event Type EventTypel in this example has four fields. Fieldl and Field2 are of primitive
type Typel 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 more
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 prospective
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 at the
time of event capture, and can usually be relied upon by EPCIS Accessing Applications as accurate
statements of historical fact. Prospective semantics, since they attempt to say what is true after an
event has taken place, must be considered at best to be statements of “what ought to be” rather
than of “what is.” A prospective assertion may turn out not to be true if the capturing apparatus
does not function perfectly, or if the business process or system architecture were not designed to
capture EPCIS events in all circumstances. Moreover, in order to make use of a prospective
assertion implicit in an event, an EPCIS Accessing Application must be sure that it has access to any
subsequent event that might supersede the event in question.

The retrospective/prospective dichotomy plays an important role in EPCIS’s definition of location, in
Section 7.3.4.

In certain situations, an earlier event is subsequently discovered to be in error (the assertions its
semantics makes are discovered to be incorrect), and the error cannot be corrected by recording a
new event that adds additional assertions through its own semantics. For these cases, a mechanism
is provided to record an event whose semantics assert that the assertions previously made by 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 EPCIS data
capture events. These events are typically generated by an EPCIS Capturing Application and
provided to EPCIS 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 components 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.

= Event Types: Event types as shown in the UML diagram below, and defined in Sections 7.4.1
through 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:

m  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 more objects
that are physically aggregated together (physically constrained to be in the same place 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 of
objects sharing a common EPC class, but where the individual identities of the entities are not
specified. As of EPCIS 1.1, this event is deprecated; an ObjectEvent (Section 7.4.1.2) with one
or more QuantityElements (Section 7.3.3.3) should be used instead.

= TransactionEvent (Section 7.4.5) represents an event in which one or more objects become
associated or disassociated with one or more identified business transactions.

= TransformationEvent (Section 7.4.6) represents an event in which input objects are fully 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

eventTime : Time
recordTime : Time
eventTimeZoneOffset : string
eventlD : EventID
<<extension point>>

ErrorDeclaration

reason :

0..

ﬁT%

error
Declaration

vE

declarationTime : Time
ErrorReasonlID
correctiveEventIDs :
List<EventID>
<extension point>>

ObjectEvent

1
AggregationEvent

TransactionEvent

TransformationEvent

epclist : List<EPC>

parentiD : URI
childEPCs : List<EPC>

parentiD : URI
epclList : List<EPC>

inputEpcList : List<EPC>
outputEpclList : List<EPC>

action : Action
bizStep : BizStepID
disposition : DispositionID
readPoint : ReadPointlD
bizLocation : BizLocationlD
ilmd: ILMD
<<extension point>>

xformID : XformID
bizStep : BizStepID
disposition : DispositionID
readPoint : ReadPointID
bizLocation : BizLocationID
ilmd : ILMD
<extension point>>

action : Action
bizStep : BizStepID
disposition : DispositionID
readPoint : ReadPointID
bizLocation : BizLocationlD
<extension point>>

action : Action
bizStep : BizStepID
disposition : DispositionID
readPoint : ReadPointID
bizLocation : BizLocationID
<<extension point>>

qList ’chiIdQList qList inputQList
outputQList

1Nl
1..* for TransactionEvent X

0..* otherwise | |
I o.s

Source

Jo.x

Destination

vo..jLo..*Lo,.*’o_,*

QuantityElement

BizTransaction

type : SourceDestTypelD

type : SourceDestTypelD
dest : SourceDestID

type : BizTransTypelD
source : SourceDestID

epcClass EPCClass
bizTrans : BizTransID

quantity : decimal
uom : UOM

A

0..*

QuantityEvent
<<deprecated>>

Red indicates class or attribute

epcClass : EPCClass that is new in EPCIS 1.2

quantity : int

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

bizLocation :
BizLocationlD
<<extension point>>

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 Prospective
(at the time of the event) (true until contradicted by
subsequent event)
What EPC
EPCClass + quantity
When Time
Where ReadPointlID BusinessLocationlD
Why BusinessSteplD DispositionlD

(business context) - n n
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 descriptive
information fields will be defined by industry-specific specifications layered on top of this one.

The following table summarises the vocabulary types defined in this module. The URI column gives
the formal name for the vocabulary used when the vocabulary must be referred to by name 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:BusinessLocation
onliD
BusinessSteplID | 7.3.5 Standard | urn:epcglobal :epcis:vtype:BusinessStep
DispositionlD 7.3.5.2 Standard | urn:epcglobal :epcis:vtype:Disposition
BusinessTransa | 7.3.5.3.2 User urn:zepcglobal epcis:vtype:BusinessTransaction
ction
BusinessTrasac | 7.3.5.3.1 standard | urn:epcglobal :epcis:vtype:BusinessTransaction
tionTypelD Type
EPCClass 7.3.5.4 User urn:epcglobal :epcis:vtype:EPCClass
SourceDestType | 7.35.4.1 Standard | urn:epcglobal :epcis:vtype:SourceDestType
ID
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

The following primitive types are used within the Core Event Types Module.

Type 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 are 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 are not
part of a Vocabulary Type. For example, an SGTIN EPC used to 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 ReadPoint field of an ObjectEvent is a
Vocabulary Element, not an instance of the EPC primitive type.

o Non-Normative: Explanation: This reflects a design decision not to consider individual trade
item instances as Vocabulary Elements having master data, owing to the fact that trade item
instances are constantly being created and hence new EPCs representing trade items are
constantly being commissioned. In part, this design decision reflects consistent treatment of
master data as excluding data that grows as more business is transacted (see comment in
Section 6.1), and in part reflects the pragmatic reality that data about trade item instances 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 cases aggregated to a pallet. Throughout its life, the pallet load participates in
many business process steps, each of which may generate an EPCIS event. The action field of
each event says how the aggregation itself has changed during the event: have objects been added
to the aggregation, have objects been removed from the aggregation, or has the aggregation simply
been observed without change to its membership? The action is independent of the bizStep (of
type BusinessSteplID) which identifies the specific business process step in which the action took
place.

The Action type is an enumerated type having three possible values:

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 such identifiers are
assigned so that each is unique to a single object. That is, no two objects are allowed to carry
the same instance-level identifier.

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

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

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

7.3.3.2 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 element
SHALL be a URI [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 identifiers
other than EPCs as the value of an epc element.

7.3.3.3 QuantityElement

A QuantityElement is a structure that identifies objects identified by a specific class-level
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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Type Description

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.

If the QuantityElement includes a uom, then the quantity SHALL have a
positive value (but not necessarily an integer value), and denotes the

magnitude of the physical measure that specifies how much of the specified
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, specifying how much of
the specified EPCClass is denoted by this QuantityElement. The uom
SHALL be omitted if quantity is omitted.

EPCClass

EPCClass is a Vocabulary whose elements denote classes of objects. EPCClass is a User
Vocabulary as defined in Section_6.2. Any EPC whose structure incorporates the concept of object
class can be referenced as an EPCClass. The standards for SGTIN EPCs are elaborated below.

An EPCClass may refer to a class having fixed measure or variable measure. A fixed measure 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 cannot be counted and so the quantity is
specified as a physical measure; for example, a GTIN 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 is sold by
weight. The following table summarises how the quantity and uom fields are used in each case:

Fixed
measure

quantity field uom field Meaning

Positive integer Omitted The quantity field specifies the count of the specified
class.

Variable
measure

Positive number, not Present The quantity field specifies the magnitude, and the uom
necessarily an integer field the physical unit, of a physical measure describing the
amount of the specified class.

Fixed or
Variable
Measure

Omitted Omitted The quantity is unknown or not specified.

7.3.3.3.

Release 1.

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

1UOM

As specified above, the uom field of a QuantityElement is present when the QuantityElement
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

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.*

where CompanyPrefix is the GS1 Company Prefix of the GTIN (including leading zeros) and
ItemRefAndIndicator consists of the indicator digit of the GTIN followed by the digits of the item
reference of the GTIN.

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

7.3.3.3.3EPCClass values for GTIN + Batch/Lot

When a Vocabulary Element in EPCClass represents the class of SGTIN EPCs denoted by a specific
GTIN and batch/lot, it SHALL be a URI in the following form, as defined in [TDS1.9, Section 6]:

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

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

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

7.3.3.4 o Summary of identifier types (Non-Normative)

This section summarises the identifiers that may be used in the “what” dimension of EPCIS events.
The normative specifications of identifiers are in the EPC Tag Data Standard [TDS1.9] and the EPC
Core Business Vocabulary [CBV1.2].

Identifier type | Instance-level Class-level URI prefix Normative

(EPC) (EPCClass) reference

GTIN v urn:epc:idpat:sgtin: [TDS1.9,
Section 8]

GTIN + v urn:epc:class:lgtin: [TDS1.9,
batch/lot Section 6]

GTIN + serial | v urn:epc:id:sgtin: [TDS1.9,
Section

6.3.1]

sSscC v urn:epc:id:sscc: [TDS1.9,
Section
6.3.2]
GRAI (no v urn:epc:idpat:grai: [TDS1.9
serial) Section 8]
GRAI (with v urn:epc:id:grai: [TDS 1.9,
serial) Section

6.3.4]
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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
6.3.7]
GSRN v urn:epc:id:gsrn: [TDS1.9,
(Recipient) Section
6.3.6]
GSRN v urn:epc:id:gsrnp: [TDS1.9,
(Provider) Section
6.3.6]
GCN (no v urn:epc:idpat:sgcn: [TDS1.9,
serial) Section 8]
GCN (with v urn:epc:id:sgcn: [TDS1.9,
serial) Section 6]
CPI v urn:epc:idpat:cpi: [TDS1.9,
Section 8]
CPI + serial v urn:epc: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 8.2]

7.3.4 The “Where” Dimension — read point and business location

This section defines four types that all relate to the notion of location information as used in 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 Location Types

ReadPointlID 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 reader if stationary
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 Application
chooses to use. Conceptually, the Read Point is designed to identify “where objects were
at the time of the EPCIS event.”

BusinessLocationlD | A Business Location is a uniquely identified and discretely recorded location that is meant
to designate the specific place where an object is assumed to be following an EPCIS
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 Business
Location based on whatever means it chooses. Conceptually, the Business Location is
designed to identify “where objects are following the EPCIS event.”

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

o Non-Normative: lllustration: For example, in industries governed by GS1 General
Specifications, readPointlID, and businessLocationlD may be SGLN-URIs [TDS1.9,
Section 6.3.3], and physicalReader D may be an SGTIN-URI [TDS1.9, Section 6.3.1].

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

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

For all of the EPCIS Event Types defined in this Section 7.2, capture events include separate fields
for Read Point and Business Location. In most cases, both are optional, so that it is still possible 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
definitions of EPCIS events in this specification. Physical Reader is generally not useful
information for exchange between partners. For example, if a reader malfunctions and is
replaced by another reader of identical make and model, the Physical 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

Physical
View

DC#88
Receive & Store Shipping

Shipping Dock#S3

Recv Dock#R3 b4

+444

4
4

Recv Dock#R2 Shipping Dock#S2

Recv Dock#R1 ' . Shipping Dock#S1

#7123 [7:00 [‘RP-DC#388-A” DC#88.Receive & Store [Product entered DC via DockDoor#R1
#7123 [9:00 [‘RP-DC#88-K” DC#88.Shipping Product placed on conveyor for shipping
#1223 [9:30 [‘RP-DC#88-N”" [omitted] Product shipped via dock door#S2

The figure above shows a typical use case consisting of rooms with fixed doorways at the
boundaries of the rooms. In such a case, Read Points correspond to the doorways (with RFID
instrumentation) and Business Locations correspond to the rooms. Note that the Read Points and
Business Locations are not in one-to-one correspondence; the only situation where 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
information is valuable for higher level software.

7.3.4.2 0 Explanation of reader types versus location types (Non-Normative)

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

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

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

3. A single physical Reader having multiple, independently 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 business
people would consider a single location;

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

6. And finally, locations of interest to one party (trading partner or application) may not be of
interest to or authorised for 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 event. This is why EPCIS events contain both a ReadPointID and a BusinessLocationlD
(the two primitive location types).

In addition, there has historically been much confusion around the difference between “location” as
needed by EPCIS-level applications and reader identities. This EPCIS specification defines location as
something quite distinct from reader identity. To help make this clear, the reader identity types are
defined above to provide a contrast to the definitions of the true EPCIS location types. Also, reader
identity types may enter into EPCIS as “observational attributes” when an application desires to
retain a record of what readers played a role in an observation; e.g., for auditing purposes. (Capture
and sharing of “observational attributes” would require use of extension fields not defined in this
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
individual end-users to define their own terms. Master data provides additional information.

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 example
is an identifier that denotes “recalled.” The disposition field of an event specifies the business
condition of the event’s objects, subsequent to the event. The disposition is assumed to hold true
until another event indicates a change of disposition. Intervening events that do not specify a
disposition field have no effect on the presumed disposition of the object. DispositionlD is an
example of a Standard Vocabulary as defined in Section 6.2.

0 Non-Normative: Explanation: Using an extensible vocabulary for disposition identifiers
allows GS1 standards (including and especially the GS1 Core Business Vocabulary) to 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 attributes for disposition identifiers.

7.3.5.3 Business transaction

A BusinessTransaction identifies a particular business transaction. An example of a business
transaction is a specific purchase order. Business Transaction information may be included in 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 kind of
business transaction this BusinessTransaction
denotes. If omitted, no information is available about
the type of business transaction apart from what is
implied by the value of the bizTransaction field
itself.

bizTransaction BusinessTransactionlD An identifier that denotes a specific business
transaction.

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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