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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 tec
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fernational organizations, governmental and non-governmental, in liaison with ISO.ahd IE
ke part in the work. In the field of information technology, ISO and IEC have established 4
Chnical committee, [SO/IEC JTC 1.

e procedures used to develop this document and those intended for its further maintenan
scribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria need

itorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/diteectives).

tention is drawn to the possibility that some of the elements«f this document may be the s
patent rights. ISO and IEC shall not be held responsible‘for identifying any or all such }
rhts. Details of any patent rights identified during the deyvelopment of the document will be
froduction and/or on the ISO list of patent declaratiohs’received (see www.iso.org/patents).

y trade name used in this document is information given for the convenience of users anc
t constitute an endorsement.

r an explanation on the meaning of ISO specific terms and expressions related to confd
sessment, as well as information about ISO's adherence to the WTO principles in the Tec
rriers to Trade (TBT), see the fotlowing URL: Foreword — Supplementary information.
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claimer

IAISBL (GS1) is providing this document-as a free service to interested industries.

document was developed through a‘consensus process of interested parties in developing

tandard. Although efforts have been made to assure that the document is correct, reliable, and technically
ate, GS1 makes NO WARRANTY, EXPRESS OR IMPLIED, THAT THIS DOCUMENT IS CORRECT,
| NOT REQUIRE MOBIFICATION AS EXPERIENCE AND TECHNOLOGY DICTATE,

VILL BE SUITABLE FOR ANY PURPOSE OR WORKABLE IN ANY APPLICATION,

THERWISE, Use of this document is with the understanding that GS1 DISCLAIMS ALL

RANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY

| IEB WARRANTY OF NON-INFRINGEMENT OF PATENTS OR COPYRIGHTS,

MERCHANTABILITY AND/OR FITNESS FOR A PARTICULAR PURPOSE,
THAT THE INFORMATION IS ERROR FREE, NOR SHALL GS1 BE LIABLE

FOR

DAMAGES OF ANY KIND, INCLUDING DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

CONSEQUENTIAL OR EXEMPLARY DAMAGES, ARISING OUT OF USE OR THE INABILITY
TO USE INFORMATION CONTAINED HEREIN OR FROM ERRORS CONTAINED HEREIN.
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2 Abstract

3  Thisdocument is a GS1 Standard that defines Version 1.1 of EPC Information Services (EPCIS).
4 The goal of EPCIS is to enable disparate applications to create and share visibility event data,

5 both within and across enterprises. Ultimately, this sharing is aimed at enabling users to gain a

6  shared view of physical or digital objects within a relevant business context.

7 Status of this document

8  Thif section describes the status of this document at the time of its publication. Other,
9  docpments may supersede this document. The latest status of this document series is
10  maintained at GS1. See www.gsl1l.org/gsmp for more information.

11 This version of the GS1 EPCIS 1.1 Standard is the ratified version and has completed all GSNIP
12 stegs.

13 Corpments on this document should be sent to gsmp@gsl1.org.

14 Differences from EPCIS 1.0.1

15 EPCIS 1.1 is fully backward compatible with EPCIS 1,0:1.
16  EPCIS 1.1 includes these new or enhanced features;

17 e [Support for class-level identification is addedito Ob jectEvent, AggregationEvent,
18 and TransformationEvent through.the addition of quantity lists.

19 e JAnew eventtype, TransformationEvent, provides for the description of events in
20 which inputs are consumed and outputs are produced.

(2]

21 e [The “why” dimension of all.event types are enhanced so that information about the sourcg
22 and destinations of business:transfers may be included.

23 e [The “why” dimension.0f certain event types are enhanced so that item/lot master data may be
24 included.

25 o [The SimpleEventQuery is enhanced to encompass the above changes to event types.
26 e [The introductory material is revised to align with the GS1 System Architecture.

27 e [The XML extension mechanism is explained more fully.

28 o [The QuantityEvent is deprecated, as its functionality is fully subsumed by
29 ObjectEvent with the addition of quantity lists.

30
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EPC Information Services (EPCIS)

Introduction

This document is a GS1 Standard that defines Version 1.1 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 physlcal objects that are identified e|ther at
| and dled in ph | handli

progess involving one or more organizations. Examples of such physical objects include tradg
itenps (products), logistic units, returnable assets, fixed assets, physical documents, etc. “Qbjefts
may also refer to digital objects, also identified at either a class or instance level, which
parficipate in comparable business process steps. Examples of such digital objects-include digital
trade items (music downloads, electronic books, etc.), digital documents (electrénic coupons,
etc), and so forth. Throughout this document the word “object” is used to denqte a physical of
digital object, identified at a class or instance level, that is the subject of atusiness process stgp.
EPCIS data consist of “visibility events,” each of which is the record of the completion of a
spegific business process step acting upon one or more objects.

Theg EPCIS standard was originally conceived as part of a broader-éffort to enhance collaboration
betyveen trading partners by sharing of detailed information apout physical or digital objects. The
e EPCIS reflects the origins of this effort in the development of the Electronic Product Cgde
(EPIC). It should be noted, however, that EPCIS does not'yequire the use of Electronic Produc
Codes, nor of Radio-Frequency Identification (RFID):data carriers, and as of EPCIS 1.1 does [not
evep 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

EPCIS provides open, standardised interfaces that allow for seamless integration of well-defined
seryices in inter-company environments as well as within companies. Standard interfaces are
deflned in the EPCIS standard.ta-enable visibility event data to be captured and queried using|a

defined set of service operations and associated data standards, all combined with appropriate
seclirity mechanisms that.satisfy the needs of user companies. In many or most cases, this wil
involve the use of onecr-more persistent databases of visibility event data, though elements of
the [Services approach could be used for direct application-to-application sharing without
pergistent databases.

With or without persistent databases, the EPCIS specification specifies only a standard data
shating interface between applications that capture visibility event data and those that need
access to it. It does not speC|fy how the service operatlons or databases themselves should be

pute

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 VVocabulary (CBV)
standard [CBV1.1]. 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 standardized
vocabulary provided by the CBV standard is critical to interoperability and critical to provide for

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 6 of 169
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154 querying of data by reducing the variation in how different businesses express common intent.
155  Therefore, applications should use the CBV standard to the greatest extent possible in
156  constructing EPCIS data.

157 2 Relationship to the GS1 System Architecture

158  This section is largely quoted from [EPCAF] and [GS1Arch], and shows the relationship of
159  EPCIS to other GS1 Standards.

160 2.1 Overview of GS1 Standards

161  GS1 Standards support the information needs of end users interacting with each othénin supply
162  chajns, specifically the information required to support the business processes through which
163  supply chain participants interact. The subjects of such information are the real-world entities
164  thatlare part of those business processes. Real-world entities include things fraded between
165 companies, such as products, parts, raw materials, packaging, and so on. Other real-world
166 entifies of relevance to trading partners include the equipment and material needed to carry ol
167  the business processes surrounding trade such as containers, transport, machinery; entities
168  corfesponding to physical locations in which the business processes are carried out; legal entities
169  such as companies, divisions; service relationships; businessdransactions and documents; and
170  othgrs. Real-world entities may exist in the tangible world, 6r may be digital or conceptual.
171 Exgmples of physical objects include a consumer electronics product, a transport container, and a
172 manufacturing site (location entity). Examples of digital objects include an electronic music
173  download, an eBook, and an electronic coupon. ExXamples of conceptual entities include a trade
174  itenp class, a product category, and a legal entity.

—

175  GS1 Standards may be divided into the follewing groups according to their role in supporting
176  infdrmation needs related to real-world-entities in supply chain business processes:

177 e [Standards which provide the méans to Identify real-world entities so that they may be the

178 subject of electronic information that is stored and/or communicated by end users. GS1

179 identification standards include standards that define unique identification codes (called GS1
180 Identification Keys).

181 e [Standards which ptevide the means to automatically Capture data that is carried directly pn
182 physical objects;-bridging the world of physical things and the world of electronic

183 information/GS1 data capture standards include definitions of bar code and radio-frequenicy
184 identification (RFID) data carriers which allow identifiers to be affixed directly to a physigal
185 object,.and standards that specify consistent interfaces to readers, printers, and other

186 ardware and software components that connect the data carriers to business applications.
187 o j

188

189 of the physical or digital world, and other information applications. GS1 standards for

190 information sharing include this EPCIS Standard which is a standard for visibility event data.
191 Other standards in the “Share” group are standards for master data and for business

192 transaction data, as well as discovery standards that help locate where relevant data resides
193 across a supply chain and trust standards that help establish the conditions for sharing data
194 with adequate security.

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 7 of 169
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195  The EPCIS Standard fits into the “Share” group, providing the data standard for visibility event
196 data and the interface standards for capturing such information from data capture infrastructure
197  (which employs standards from the “Capture” group) and for sharing such information with
198  business applications and with trading partners.

199 2.2 EPCIS in Relation to the “Capture” and “Share” Layers

200  The following diagram shows the relationship between EPCIS and other GS1 Standards in the
201  “Cdpture™ and “Share™ groups. (The “Identify” group of standards pervades the data at all Tevkls
202  of this architecture, and so is not explicitly shown.)

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 8 of 169
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As depicted in the diagram above, the EPCIS Capture Interface exists as a bridge between thel

hent

“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: bar codes 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
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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.

The purpose of the interfaces and the reason for a multi-layer data capture architecture is to
prowde |solat|0n between dlfferent levels of abstractlon V|ewed from the perspectlve of an

bar
in|the

1. [EPCIS deals explicitly with historical data (in addition-to current data). The Capture layerj in
ontrast, 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 bar codes anc
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.

he Capture layers are more purely.observational in nature. An EPCIS event, while
ontaining much of the same “Identify” data as a Filtering & Collection event or a bar code
scan, is at a semantically higherdével because it incorporates an understanding of the
business context in which the.identifier data were obtained. Moreover, there is no
equirement 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 jyst
rossed its expiration-date; such an event may be generated purely by software.

3. [EPCIS operatgs.within enterprise IT environments at a level that is much more diverse angl
ulti-purpose-than exists at the Capture layer, where typically systems are self-contained pnd
exist to serve a single business purpose. In part, and most importantly, this is due to the
desirete-share EPCIS data between enterprises which are likely to have different solution$
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:
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Data Description GS1 Standards

Master Data | Data, shared by one trading partner to many trading | GDSN

partners, that provide descriptive attributes of real-
world entities identified by GS1 Identification
Keys, including trade items, parties, and physical
locations.

Tra

nsaction | Trade transactions trigoering or confirming the GS1 eCOM XML

Dat

0 execution of a function within a business process as EANCOM

defined by an explicit business agreement (e.g., a
supply 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.

Vis
Eve

bility Details about physical or digital activity in the ERCIS
nt Data | supply chain of products and other assets, identified
by keys, detailing where these objects are in time,
and why; not just within one organization’s fauy
walls, but across organizations.

Tra
type
eve
Ma:
only
bus
new
tran
stoq
the

The
of t

nsaction Data and Visibility Event Data have the characteristic that new documents of thoge

s are continually created as more business is-transacted in a supply chain in steady state,

n if no new real-world entities are being ereated. Master Data, in contrast, is more static: the

ter Data for a given entity changes very’slowly (if at all), and the quantity of Master Data
increases as new entities are created, not merely because existing entities participate in
ness processes. For example, as a'given trade item instance moves through the supply chq
transaction data and visibility event data are generated as that instance undergoes busines
sactions (such as purchase-and sale) and physical handling processes (packing, picking,
king, etc). But new Master Data is only created when a new trade item or location is adde
supply chain.

following figure-Hustrates the flow of data between trading partners, emphasizing the paf

ne EPCIS standard involved in the flow of visibility event data.

in,
S

d to
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Services for GDSN Global
Discovery (ONS, etc) Registry

! !
/N /N

GS1 Networked Services

Trading Partner 1

EPCIS Query traffic — on-demand queries and standing queries

eCOM (GS1 XML / EANCOM) Interface

GDSN Interface
EPCIS Query and data p00|s EPCIS Quer
Interface (Control Interface (Contfrol

gnd Callback) d Callback
nd Ca ;c _l,; R | l_ an Ta ac

EPCIS Accessing EPCIS Accessing

EPCIS Applications and Applications and EPCIS
Repository other Enterprise-level other Enterprise-level Repository
7\ Applications Applications A
EPCIS Capture 4—, l—» EPCIS Capture
Interface Interface
—  App-specific App-specific  ——
Interfaces Interfaces

Data Capture Infrastructure Data Capture Infrastructure

267

268 2.4 EPEIS in Relation to other GS1 System Architecture Components

269  Thq fetlowing outlines the responsibilities of each element of the GS1 System Architecture ag
270 illustrated in the Tigures in the preceding sections. Further information may be found in

271  [GS1Arch], from which the above diagram and much of the above text is quoted, and [EPCAF],
272  from which much of the following text is quoted.

273 e RFID and Bar Code Readers Make observations of RFID tags while they are in the read
274 zone, and observations of bar codes when reading is triggered.
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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 bar codes, because bar code readers

typically only read a single bar code 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 Captur€
Workflow role. Events at this interface say “At Logical Reader L, between time Z1.ahd T
the following EPCs were observed,” where the list of EPCs has no duplicates and has bee
filtered by criteria defined by the EPCIS Capturing Application. In the case o6f bar codes,
comparable data is delivered to the Data Capture Workflow role directly-from the bar cod
reader in the form of a GS1 Element String.

Data Capture Workflow Supervises the operation of the lower-level-architectural elementg
and provides business context by coordinating with other sourcesof information involved
executing a particular step of a business process. The Data Capture Workflow may, for
example, coordinate a conveyor system with Filtering & Collection events and bar code
reads, may check for exceptional conditions and take.cofrective action (e.g., diverting a bg
object into a rework area), may present information:to-a human operator, and so on. The [
Capture Workflow understands the business process step or steps during which EPCIS ev:
data capture takes place. This role may be complex, involving the association of multiple
Filtering & Collection events and/or bar codé reads with one or more business events, as i
the loading of a shipment. Or it may be straightforward, as in an inventory business proce
where there may be readers deployed that generate observations about objects that enter o
leave the shelf. Here, the Filtering.& Collection-level event or bar code read and the EPC
level event may be so similar thatvery little actual processing at the Data Capture Workfl
level is necessary, and the Data Capture Workflow merely configures and routes events fr
the Filtering & Collectionminterface and/or bar code readers directly through the EPCIS
Capture Interface to an\EPCIS-enabled Repository or a business application. A Data Capt
Workflow whose primary output consists of EPCIS events is called an “EPCIS Capturing
Application” within'this standard.

EPCIS Interfaces The interfaces through which EPCIS data is delivered to enterprise-leve
roles, including EPCIS Repositories, EPCIS Accessing Applications, and data exchange W
partners.Events at these interfaces say, for example, “At location X, at time T, the follow
contatned objects (cases) were verified as being aggregated to the following containing

NJ

-

U

=

id
Data
Nt

bS

ith
ng

pbject (pallet).” There are actually three EPCIS Interfaces. The EPCIS Capture Interface

Version 1.1, May-2014
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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
means for EPCIS Accessing Applications and trading partners to obtain EPCIS data

a

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
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319 response immediately. In “standing request” or “asynchronous” mode, a client establishes a
320 subscription for a periodic query. Each time the periodic query is executed, the results are
321 delivered asynchronously (or “pushed”) to a recipient via the EPCIS Query Callback

322 Interface. The EPCIS Query Callback Interface may also be used to deliver information
323 immediately upon capture; this corresponds to the “possible bypass for real-time push” arrow
324 in the diagram. All three of these EPCIS interfaces are specified normatively in this

325 document.

326 ° PCTSATTessing Applicatiom Resporsibte for carryingout overattenterprise busine

327 processes, such as warehouse management, shipping and receiving, historical throughput
328 analysis, and so forth, aided by EPC-related data.

329 e [EPCIS-enabled Repository Records EPCIS-level events generated by one or more EPCIS
330 apturing Applications, and makes them available for later query by EPCIS‘Accessing

331 Applications.

332 e [|Partner Application Trading Partner systems that perform the same_role’as an EPCIS

333 Accessing Application, though from outside the responding party’s-petwork. Partner

334 Applications may be granted access to a subset of the informationthat is available from an
335 EPCIS Capturing Application or within an EPCIS Repository.

336  Theinterfaces within this stack are designed to insulate theshigher levels of the architecture from
337  unngcessary details of how the lower levels are implemented. One way to understand this is t(
338  conpider what happens if certain changes are made:

339 e [The Low-Level [RFID] Reader Protocol (LLRP)-and GS1 Element String insulate the higher

340 layers from knowing what RF protocols or bar code symbologies are in use, and what reader
341 akes/models have been chosen. If a different reader is substituted, the information sent
342 hrough these interfaces remains the same.
343 e |Insituations where RFID is used;.the Filtering & Collection Interface insulates the higher
344 layers from the physical design choices made regarding how RFID tags are sensed and
345 accumulated, and how the time boundaries of events are triggered. If a single four-antenna
346 RFID reader is replaced-hy’a constellation of five single-antenna “smart antenna” readers,|the
347 events at the Filtering.& Collection level remain the same. Likewise, if a different triggering
348 echanism is usedto-mark the start and end of the time interval over which reads are
349 accumulated, the-Filtering & Collection event remains the same.
350 e [EPCIS insulates enterprise applications from understanding the details of how individual
351 steps in@ business process are carried out at a detailed level. For example, a typical EPCI$
352 event.is“At location X, at time T, the following cases were verified as being on the
353 oHowing pallet.” In a conveyor-based business implementation, this may correspond to a
354 single Filtering & Collection event in which reads are 3 mulated during a time inte
355 whose start and end is triggered by the case crossing electric eyes surrounding a reader
356 mounted on the conveyor. But another implementation could involve three strong people
357 who move around the cases and use hand-held readers to read the tags. At the Filtering &
358 Collection level, this looks very different (each triggering of the hand-held reader is likely a
359 distinct Filtering & Collection event), and the processing done by the EPCIS Capturing
360 Application is quite different (perhaps involving an interactive console that the people use to
361 verify their work). But the EPCIS event is still the same for all these implementations.
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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 pet
of access techniques than ALE or RFID and bar code reader interfaces. The incorpgration of
opefational or business process context into EPCIS implies that EPCIS traffics imaricher set pf
data types, and moreover needs to be much more open to extension in order to accommodate the
widg variety of business processes in the world. Finally, the diverse envirgnment in which
EPCIS operates implies that the EPCIS Standard be layered carefully so-that even when EPCIS
is uped between external systems that differ widely in their details of‘@peration, there is
congistency and interoperability at the level of what the abstract strticture of the data is and what
the data means.

In response to these requirements, EPCIS is described by a‘tramework specification and
nartower, more detailed specifications that populate that framework. The framework is desigrjed
to be:

e |Layered In particular, the structure and meaning of data in an abstract sense is specified
separately from the concrete details of data@ccess services and bindings to particular
interface protocols. This allows for varjation 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|

e [Extensible The core specjifications provide a core set of data types and operations, but alsa
provide several means whereby the core set may be extended for purposes specific to a giyen
industry or application area. Extensions not only provide for proprietary requirements to he
addressed in a waythat leverages as much of the standard framework as possible, but alsg
provides a natural path for the standards to evolve and grow over time.

e [Modular The layering and extensibility mechanisms allow different parts of the complete
EPCIS framework to be specified by different documents, while promoting coherence acrpss
the entire framework. This allows the process of standardization (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 VVocabulary (CBV), provides additional data definitions that layer on top of what
is provided by the EPCIS standard.
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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

thei
All

r ordinary English meaning.
sections of this document, with the exception of Sections 1. 2. and 3. are normative. exce

whe
The

The

5.1
The

re explicitly noted as non-normative.
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,
well as for the text of XML documents.

Placeholders for changes that need to be made to this document prionto its reaching the fi
stage of approved GS1 Standard are prefixed by a rightward-facifngarrowhead, as this
paragraph is.

EPCIS Specification Framework
EPCIS specification is designed to be layered, exténsible, and modular.

Layers
EPCIS specification framework is organized into several layers, as illustrated below:

i

nal

Versi
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Capture Query Query
Core Core Interface Control Callback
Capture Query Msg Q Interface In}:eTﬁTa,Se
Operations | |Operations (Sect.10.1) SOAP (Sect. 11.4.2)
(Sect. 8.1) | [ (Sect. 8.2) (Sect. 11.2)
Service Capture Query implements Query
Layer Interface Control ----=-- Capture Query Callback
trterface tterface Control Interface
HTTP Interface (SeEtT T1F1)84 3)
CQlllfryk (Sect.10.2) AS2 TN
aiibac (Sect. 11.3)
Interface Query,
Callback
- Interface
. AS2
1 (Sect. 11.4.4)
' depends on
: Core Query
! XSD
I (Sect11.1)
:
|
|
| N ) T
[} |
| ]
: \ depends on
v v
Core Event Core Event
_ Data Types implements XSD
Dgfinition (Sect. 7.2) s - - - (Sect. 9)
Layer
v,
T N S e . .
! depends on NN Bindings
v ~ \plopulates
EPCIS AN
Abstract Abstract ~y GSl1 Core
Data Data-Model Business
Model (Seet. 6) Vocabulary
Layer Standard
420
421  These layerSare described below.
422 o |Abstract Data Model Layer The Abstract Data Model Layer specifies the generic structurg of
423 EPCIS data. This is the only layer that is not extensible by mechanisms other than a revision
424 to the EPCIS specification itself. The Abstract Data Model Layer specifies the general
425 requirements for creating data definitions within the Data Definition Layer.
426 o Data Definition Layer The Data Definition Layer specifies what data is exchanged through
427 EPCIS, what its abstract structure is, and what it means. One data definition module is
428 defined within the present specification, called the Core Event Types Module. Data
429 definitions in the Data Definition Layer are specified abstractly, following rules defined by
430 the Abstract Data Model Layer.
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431 e Service Layer The Service Layer defines service interfaces through which EPCIS clients

432 interact. In the present specification, two service layer modules are defined. The Core

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

434 through which EPCIS Capturing Applications use to deliver Core Event Types to interested
435 parties. The Core Query Operations Module defines two service interfaces (the EPCIS Query
436 Control Interface and the EPCIS Query Callback Interface) that EPCIS Accessing

437 Applications use to obtain data previously captured. Interface definitions in the Service Layer
438 are specified abstractly using UMI_

439 e Bindings Bindings specify concrete realizations of the Data Definition Layer and the Servjce
440 Layer. There may be many bindings defined for any given Data Definition or Service

441 odule. In this specification, a total of nine bindings are specified for the three modules

442 efined in the Data Definition and Service Layers. The data definitions in the.€ore Event
443 ypes data definition module are given a binding to an XML schema. The EPCIS Capturg
444 Interface in the Core Capture Operations Module is given bindings forAviessage Queue and
445 HTTP. The EPCIS Query Control Interface in the Core Query Operations Module is given a
446 inding to SOAP over HTTP via a WSDL web services description;-and a second binding| for
447 S2. The EPCIS Query Callback Interface in the Core Query @perations Module is given
448 indings to HTTP, HTTPS, and AS2.

449 e |GS1 Core Business Vocabulary Standard The GS1 CoreBusiness VVocabulary standard

450 [CBV1.1] is a companion to the EPCIS standard. It defines specific vocabulary elements that
451 ay be used to populate the data definitions specified in the Data Definition Layer of the
452 EPCIS standard. While EPCIS may be used without CBV, by employing only private or

453 roprietary data values, it is far more benefictal for EPCIS applications to make as much §se
454 f the CBV Standard as possible.

455 5.2 Extensibility

456  The layered technique for specification promotes extensibility, as one layer may be reused by
457  mote than one implementation.in.another layer. For example, while this specification includes an
458 XML binding of the Core Event Types data definition module, another specification may define

459  abipding of the same module to a different syntax, for example a CSV file.

460  Begjdes the extensibility inherent in layering, the EPCIS specification includes several specifi
461  meghanisms for extensibility:

()

462 e [Subclassing-Data definitions in the Data Definition Layer are defined using UML, which
463 llows a*new data definition to be introduced by creating a subclass of an existing one. A
464 ubclass is a new type that includes all of the fields of an existing type, extending it with new
465 ields. An instance of a subclass may be used in any context in which an instance of the

466 parcl It daoa ib C)\}JCthd.

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

469 5.3 Modularity

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

ClS)

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

ules from the EPCIS standard: the data definition module that describes product catalegu

data, the data definition module that defines case-to-pallet associations, the specifications-for
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.@sed by the

pro
are

juct may denormalize the data so that product catalogue and case-to-pallet association dat
nextricably entwined. But as long as the net result conforms to the specifications, this

imglementation is permitted.

6
Thi

Abstract Data Model Layer

5 section gives a normative description of the abstract datafnodel that underlies EPCIS.

6.1 Event Data and Master Data
Gernjerically, EPCIS deals in two kinds of data: event'data and master data. Event data arises i

the

course of carrying out business processes, anguis captured through the EPCIS Capture

Intgrface and made available for query throughthe EPCIS Query Interfaces. Master data is

add
for
the

Jtional data that provides the necessary context for interpreting the event data. It is availab
nuery through the EPCIS Query Control Interface, but the means by which master data en
s5ystem is not specified in the ERCIS’ 1.1 specification.

Rogddmap (non-normative): It is.possible that capture of master data will be addressed in a
futyre version of the EPCIS ication.

These relationships are iHustrated below:

le
ers
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Event Master Data

f f

EPCIS Query Interface
4 A
|
|

Event

f

EPCIS Capture Interface

f

Event

Master Data capture outside
of EPCIS 1.0 scope

499

500 Theg Abstract Data Model Layer does not attempt to define the-meaning of the terms “event data”
501 or “imaster data,” other than to provide precise definitions afthe structure of the data as used lyy
502 the EPCIS specification. The modelling of real-world business information as event data and
503  magter data is the responsibility of the Data Definition Layer, and of industry and end-user
504  agr¢ements that build on top of this specification.

505  Explanation (non-normative): While for the purposes of this specification the terms “event dgta™
506 and ““master data” mean nothing more than “*data that fits the structure provided here,” the
507  struyctures defined in the Abstract Data Madel Layer are designed to provide an appropriate
508  representation for data commonly requiring exchange through EPCIS. Informally, these two
509 typas of data may be understood as(follows. Event data grows in quantity as more business is
510 transacted, and refers to things that happen at specific moments in time. An example of event
511  data is “At 1:23pm on 15 March 2004, EPC X was observed at Location L.”” Master data dods
512  notgenerally grow merely‘because more business is transacted (though master data does tengl to
513  gro as organizations.grow in size), is not typically tied to specific moments in time (though
514  magter data may change slowly over time), and provides interpretation for elements of event
515 datq. An example<fimaster data is ““Location L refers to the distribution centre located at
516 123 Elm Street, Anytown, US.”” All of the data in the set of use cases considered in the creatig
517  of the EPCIS 1.1 specification can be modelled as a combination of event data and master dafa
518  of this kind.

519  Thqstructure of event data and master data in EPCIS is illustrated below. (Note that this is an
520 illustration only: Tthe SPeciTic vocabulary elements and master data attribute names In this figure
521  are not defined within this specification.)

>
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ObjectEvent Event Type
Time = 1:23pm 15 Mar 2004
EPC = urn:epc:id:sgtin:0614141.100734.400 Event Fields

bizStep = urn:epcglobql:cbv:bizstep:shipping
bizLocation = urn:epc:id:sgin:0614141.12345.0

Event Data

The

AA . |- .
ViasSlEl Ddld

urn:...:shipping sampleattrname = samplevalue

»
|

BizLocation Vocabulary

urn:epc:id:sgin:0614141.12345.0 address 123 EIm St
> urn:epc:id:sgin:0614141.33254.0— city = Anytown

urn:epc:id:sgin:0614141.33254.1 postalCode = 12345

C€hildren urn:epc:id:sgln:nnnnn ...

- AN )
' Y

Master Data Vocabularies Master Data Attributes

ingredients of the EPCIS AbstractcData 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 possilple
Event structures (as-defined by the Data Definition Layer) a given event conforms.

Event Field Acnamed 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 3s
an integer or timestamp), a Vocabulary Element, or a list of primitive types or Vocabulary,
Eléments.

Versi

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.
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thrdqugh the EPCIS Query Interfaces. There is no mechanism provided in either intétface by
whifch an application can delete or modify an EPCIS Event. The only way to “retract” or

“CO

resqind or amend the effect of a prior event.

Whjle 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 implemer
datg retention policies that cause old EPCIS events to become inaccessible after some period pf
time.

Ma:

infrequent relative to the rate at which new event data is.generated. The current version of thi

spe

magter data is entered in the first place).

6.4 Vocabulary Kinds

Vogabularies 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
Defji
“Adme Deluxe Widget,” as gpposed to an EPC which names a specific instance of an Acme

Del

opep-ended) set of alternatives that may appear in specific fields of events.

Iti
the

Vers

EPC Information Services (EPCIS)

Vocabulary Element An identifier that names one of the alternatives modelled by a
Vocabulary. The value of an Event Field may be a VVocabulary Element. Vocabulary
Elements are represented as Uniform Resource Identifiers (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 arbrtrary type A specral attnbute isa (possrbly empty) list of children, each child

he

rrect” an EPCIS Event is to generate a subsequent event whose business meaning is to

—t

1)

ter data, in contrast, may change over time, though stich'changes are expected to be

ification does not specify how master data changes (nor, as noted above, does it specify how

inition Layer are location names, object class names (an object class name is something like

xe Widget), and business step names. In each case, a vocabulary represents a finite (thouph

useful to distinguish two kinds of vocabularies, which follow different patterns in the way
are defined-and extended over time:

Standard Yocabulary A Standard VVocabulary represents a set of Vocabulary Elements whose
definition and meaning must be agreed to in advance by trading partners who will exchange
evEeNts using the vocabulary For example the EPCIS Core Data Defrnrtron Layer defrnes a

“shrpprng 7 “recervrng ” and SO on. One tradrng partner may generate an event havrng 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 organizations of multiple end users,
such as GS1, industry consortia outside GS1, private trading partner groups, and so on. The
master data associated with Standard VVocabulary elements are defined by those same
organizations, and tend to be distributed to users as part of a specification or by some similar
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582 means. New vocabulary elements within a given Standard VVocabulary tend to be introduced
583 through a very deliberate and occasional process, such as the ratification of a new version of
584 a standard or through a vote of an industry group. While an individual end user organization
585 acting alone may introduce a new Standard VVocabulary element, such an element would have
586 limited use in a data exchange setting, and would probably only be used within an

587 organization’s four walls.

588 e User Vocabulary A User VVocabulary represents a set of Vocabulary Elements whose
589 defimtiomand meamning are under the controtof asingle organization Forexamplethe
EPCIS Core Data Definition Layer defines a vocabulary called “business location,” whosg

590

591 elements are identifiers denoting such things as “Acme Corp. Distribution Centre #3.*” Acme
592 orp may generate an event having a business location of “Acme Corp. Distribution Centfe
593 #3,” and another partner receiving that event through a query can interpret it €ither because it
594 orrelates it with other events naming the same location, or by looking at master data

595 attributes associated with the location, or both.

596 User VVocabulary elements are primarily defined by individual end gser organizations actipg
597 independently. The master data associated with User VVocabulary elements are defined by
598 hose same organizations, and are usually distributed to tradingpartners through the EPCIS
599 Query Control Interface or other data exchange / data synchronization mechanisms. New
600 ocabulary elements within a given User VVocabulary are introduced at the sole discretion |of
601 an end user, and trading partners must be prepared to:respond accordingly. Usually, howeyer,
602 he rules for constructing new User Vocabulary Elements are established by organizationg of
603 ultiple end users, and in any case must follow:the rules defined in Section 6.4 below.

604  Thq lines between these two kinds of vocabularies are somewhat subjective. However, the

605 meghanisms defined in the EPCIS specification make absolutely no distinction between the two

606  vocpbulary types, and so it is never necessary to identify a particular vocabulary as belonging|to
607  one|type or the other. The terms “Standard VVocabulary” and “User VVocabulary” are introducdd
608 onl
609  and|extended.

610 Th
611  vocpbulary elements for many of the vocabulary types used in EPCIS event types. In particular,
612 the [CBV defines vocabulary elements for the following EPCIS Standard VVocabulary types:
613  Buginess Step, Disposition, Business Transaction Type, and Source/Destination Type. The CBV
614  alsq defines templates for constructing vocabulary elements for the following EPCIS User
615 Vogabulary types: Object (EPC), Object Class (EPCClass), Location (Read Point and Businegs
616  Lodation), Business Transaction ID, Source/Destination 1D, and Transformation ID.

617 6.3 Extension Mechanisms

618 A key feature of EPCIS is its ability to be extended by different organizations to adapt to

619  particular business situations. In all, the Abstract Data Model Layer provides five methods by
620  which the data processed by EPCIS may be extended (the Service Layer, in addition, provides
621  mechanisms for adding additional services), enumerated here from the most invasive type of
622  extension to the least invasive:
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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

The Abstract Data Model Layer has been designed so that most extensions arising from adopﬂion
by different industries or increased understanding within:a.given industry can be accommoda

peciHtication.)

New Vocabulary Type A new Vocabulary Type may be added to the repertoire of availabl
ocabulary Types. No change to bindings or interfaces are required.

D

New Master Data Attribute A new attribute name may be defined for an existing VVocabulary.
No change to bindings or interfaces are required.

New Instance/Lot Master Data (ILMD) Attribute A new attribute namé<may be defined foy
se 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 VVocabulary.

ed

by the latter methods in the above list, which do not require revision to the specification itself
Theg more invasive methods at the head of the list arg-available, however, in case a situation
arisps that cannot be accommodated by the lattersmethods.
It ig expected that there will be several different ways to extend the EPCIS specification, as
sunmmarized below:
Hgw Extension Responsible Extension Method
is [Pisseminated Organization New New New New Master New
Event | Event | Vocabulary Data or Vocabulary
Type Field Type ILMD Element
(Section 7.3.6)
Attribute
New Version of GS1 EPCIS Yes Yes Yes Occasionally Rarely
EPCIS standard->-}“Working Group
New Version of | GS1 Core No No No Occasionally | Yes
CBY standard Business Sta”ga:d
Vocabulary Uggf wary:
Workina Group Nt L
) g votaourary
template)
GS1 Application | GS1 Application | Rarely | Rarely | Occasionally | Yes Yes
Standard for a Standard s/Sta”ga:d
specific industry | Working Group ocabulary)
for a specific
industry
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How Extension Responsible Extension Method
is Disseminated Organization New New New New Master New
Event | Event | Vocabulary Data or Vocabulary
Type Field Type ILMD Element
(Section 7.3.6)
Attribute
GS1 Member GS1 Member Rarely Rarely | Occasionally | Yes Yes
Oraganisation Qroanization (Standard
Lodal > Vocabulary)
Regommendation
Dogument for a
spegific industry
within a specific
geopraphy
Private Group Industry Rarely Rarely | Occasionally | Yes$ Yes
Intdroperability | Consortium or Sta”gazd
Spegification Private End User ocabulary)
Group outside
GS1
Updated Master | Individual End Rarely | Rarely | Rarely Rarely Yes (User
Dath via EPCIS | User vocabulary)

Quagry or other
datg sync

6.4

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

names, Event Field names, Vecabulary names, VVocabulary Elements, and Master Data Attribpite

Narpes. Because all of these hamespaces are open to extension, this specification imposes some

rulgs on the construction of these names so that independent organizations may create extensipns
without fear of name-callision.

Vogabulary Elements are subject to the following rules. In all cases, a Vocabulary Element is
represented assUniform Resource Identifier (URI) whose general syntax is defined in
[RAC2396]The types of URIs admissible as Vocabulary Elements are those URIs for which

therle is,an-owning authority. This includes:

e |URI representations for EPC codes [TDS1.9, Section 7]. The owning authority for a

particular EPC URI is the organization to whom the EPC manager number was assigned.

e Absolute Uniform Resource Locators (URLs) [RFC1738]. The owning authority for a
particular URL is the organization that owns the Internet domain name in the authority
portion of the URL.
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e Uniform Resource Names (URNs) [RFC2141] in the oid namespace that begin with a

ClS)

Private Enterprise Number (PEN). The owning authority for an OID-URN is the organization

to which the PEN was issued.

e Uniform Resource Names (URNSs) [RFC2141] in the epc or epcglobal namespace, other
than URIs used to represent EPCs [TDS1.9]. The owning authority for these URNSs is GSL1.

Event Type names and Event F|eId names are represented as namespace qualified names

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\thé same Vocabulary as the parenf.

In the example above, the element meaning “Acme Corp: Distribution Centre #3” would havg
children list including the element that means “AcmeCorp. Distribution Centre #3 Door #5.”

Els¢where in this specification, the term “direct Qr indirect descendant” is used to refer to the
of ocabulary elements including the children.of a given vocabulary element, the children of
thoge children, etc. That is, the “direct or indirect descendants” of a vocabulary element are th
set pf vocabulary elements obtained by taking the transitive closure of the “children” relation
starfing with the given vocabulary element.

A given element MAY be the child of more than one parent. This allows for more than one w
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.
Exr]lanation (non-nermative): In the present version of this specification, only one hierarchic
relgtionship is %;@ ed for, namely the relationship encoded in the special ““children™ list.
Futlire versmr& this specification may generalize this to allow more than one relationship,
perhaps encading each relationship via a different master data attribute.

Hierarchical relationships are given special treatment in queries (Section 8.2), and may play a

as
#3

et

D

rolg ia-carrying out authorization 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.
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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

app

lied by organizations wishing to layer a specification on top of this specification.

7.1.1 Content

In

eneral, a Data Definition Madule specification has these companents, which populate the

Abg

tract Data Model framework specified in Section 6:

\Value Types Definitions of data types that are used to describe the values of Event Figlds
of Master Data Attributes. The Core Event Types Module defines the primitivetypes that
available for use by all Data Definition Modules. Each VVocabulary that is defired is also
implicitly a VValue Type.

Event Types Definitions of Event Types, each definition giving the namg of the Event Ty
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 thg
the new Event Type includes all Event Fields of the existing Event Type plus any additior]
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 Eve
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 VVocalulary Types, each definition giving the name of th
\Vocabulary (which must be unique dcross all Vocabularies), a list of standard Master Datg
Attributes for elements of that \fo¢abulary, and rules for constructing new Vocabulary
Elements for that VVocabulary.- (Any rules specified for constructing Vocabulary Elements
a VVocabulary 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 VVocabulary Type) and the data type for values of that
attribute. Master Data definitions within a Data Definition Module may belong to new
\ocabulary,Types introduced by that Module, or may extend VVocabulary Types defined i
pther Modules.

\VVoeakulary Elements Definitions of Vocabulary Elements, each definition specifying a ng

ind
are

—+

al

D

n

—

me

which must be unique across all elements within the VVocabulary, and conform to the gen

bral

rules for Vocabulary Elements given in Section 6.4 as well as any specific rules specified
the definition of the Vocabulary Type), and optionally specifying master data (specific
attribute values) for that element.

in

Amplification (non-normative): 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

Versi
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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\tML
clags diagram notation. UML class diagrams used for this purpose may contain classes that hgve
attributes (fields) and associations, but not operations. Here is an example:

W DataClass3
EventTypel
fieldl : Typel
field2 : Type2 Field
<<extension point>>
0.* DataClass4
EventType2
field5 : Typel
<<extension point>>

This diagram shows a data definition-for two Event Types, EventTypel and EventTypeZ.
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 EventiFypel in this example has four fields. Fieldl and Field2 are of
primitive type Typéeid and Type2 respectively. EventTypel has another field Field3 whose
typ¢ is DataClass3. Finally, EventTypel has another field Field4 that contains a list ¢f
zerg or more-instances of type DataClass4 (the “0..*” notation indicates “zero or more”).

Thip diagram also shows a data definition for EventType2. The arrow with the open-triangle
arrgwhead indicates that EventType?2 is a subclass of EventTypel. This means that
EventhypezZactuaty-has-five-fields—fourfietdsinherited-fromEventhypetphusafifth

Tield5 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 emphasizes that the second type is also open to extension.) Extensibility
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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.

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

exte

7.1

Eag
the
cap
by 4
pro
#6 ¢
11:2
diff]
obs
objé

building #5, another EPCIS capture event will be recerded to supersede the prior one.

Ing
tim
acc
trug
be”
app
des
pro
has

The
locg

7.2
The

nsion point.

.3 Semantics

h event (an instance of an Event Type) encodes several assertions which collectively defir]
semantics of the event. Some of these assertions say what was true at the time'the event wj
ured. Other assertions say what is expected to be true following the event/until invalidate
| subsequent event. These are called, respectively, the retrospective semantics and the
bpective semantics of the event. For example, if widget #23 enters-huilding #5 through dog
it 11:23pm, then one retrospective assertion is that “widget #23:was observed at door #6 a
P3pm,”, while a prospective assertion is that “widget #23 isn building #5.” The key

erence is that the retrospective assertion refers to a specific time in the past (“widget #23
brved...”), while the prospective assertion is a statement‘about the present condition of theg
ect (“widget #23 is in...”). The prospective assertion-presumes that if widget #23 ever leay

eneral, retrospective semantics are things that'were incontrovertibly known to be true at th
 of event capture, and can usually be relied?upon by EPCIS Accessing Applications as
Irate statements of historical fact. Prospective semantics, since they attempt to say what is
after an event has taken place, mustibe considered at best to be statements of “what ought
rather than of “what is.” A prospective assertion may turn out not to be true if the capturir
pratus does not function perfectly, or if the business process or system architecture were n
gned to capture EPCIS events in all circumstances. Moreover, in order to make use of a
bpective assertion impligit-in an event, an EPCIS Accessing Application must be sure that
access to any subsequent event that might supersede the event in question.

retrospective/prospective dichotomy plays an important role in EPCIS’s definition of
tion, in Sectiany7:3.4.

Core.Event Types Module — Overview
CorecEvent Types data definition module specifies the Event Types that represent EPCIS

data

SO
w

=

[

Vas

€s

to

g9
o

it

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:

Versi

Value Types Primitive types defined in Sections 7.3.1 and 7.3.2.
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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 summarized in
Section 7.2.

Master Data Attributes Included as part of Vocabulary Types definitions. It is expected th

at

Thi
dep
wid

AL

NAUSTry Vertical Working groups witt define additional master data attributes for the
vocabularies defined here.

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

5 module defines six event types, one very generic event and five subclasses (one of which
fecated as of EPCIS 1.1) that can represent events arising from supply chain activity acrog
e variety of industries:

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

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
objects sharing a common EPC class, but where the individual identities of the entities arg
hot specified. As of EPCIS:1.1, this event is deprecated; an ObjectEvent (Section 7.4.
with one or more QuantityElements (Section 7.3.3.3) should be used instead.

TransactionEyent (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 arg
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.

ML diagram showing these Event Types is as follows:

=

y

S a

Ob jectEvent (Section 7.4.2) represents an eventithat happened to one or more physical or

of
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EPCISEvent

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

ObjectEvent AggregationEvent TransactionEvent TransformationExent
epcList : List<EPC> parentID : URI parentID : URI inputEpcList : Lisf<EPC>
action : Action childEPCs : List<EPC> epclList : List<kePC> outputEpcList™\LiSt<EPC>
bizStep : BizStepID action : Action action : Action xformD ; XformID
disposition : DispositionID bizStep : BizStepID bizStep : BizStepID bizStep—'BizStepID
repdPoint : ReadPointID disposition : DispositionID disposition : DispositionID dispositioh : DispositionID
bizljocation : BizLocationID readPoint : ReadPointID readPoint : ReadPointID réadPoint : ReadPointID
ilmd: ILMD bizLocation : BizLocationID| |bizLocation : BizLocationID| |bizhocation : BizLocationID
K<extension point>> <<extension point>> <extension point>> ilmd : ILMD
<extension point>>

olist childQList gList inputQL.ist
outputQL.ist

Nk
1..* for TransactionEvent X

0..* otherwise | l |
A A A * * *
A 4 "VO"VO"VO" A 4 0. A 0.
QuantityElement BizTransaction Source Destination
epfClass EPCClass type : BizTransTypelD type : SourceDestTypelD type : SourceDestTypelD
gpantity : decimal bizTrans : BizTransID source : SourceDestID dest : SourceDestID
uom : UOM X
To.x
QuantityEvent
<<deprecated>>

epcClass : EPCClass Red indicates class or attribute

quantity : int that is new in EPCIS 1.1
bizStep : BizSteplD
disposition : DispositionID 0..* = “zero or more”
readPoint : ReadPointID
bizLocation : 1..* = “one or more”

BizLocationID

" H .
exXEnsSomPomt

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 BusinessLocationlID. See the text of the specification for the
839 normative names of fields and their types
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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 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

Agg regatlonEvent the ‘what” dlmensmn isa parent ID and list of child EPCs) The

lion 7 1 3) represented by dlfferent f|elds

The following table summarizes 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
Whgn Time
Where ReadPointlID BusinessLocationlD
Wh BusinessSteplD DispositionlD
(baness BusinessTransactionkist
confext)

Source/Destination

I1LMD

In addition to the fields belonging to the four key dimensions, events may carry additional
desgriptive information in pther fields. It is expected that the majority of additional descriptiv
infdrmation fields will bedefined by industry-specific specifications layered on top of this on

Thd following tablestmmarizes the vocabulary types defined in this module. The URI colum
givgs the formal name for the vocabulary used when the vocabulary must be referred to by name
acrgss the EPGIS interface.

DU

-

Vogabulary:Type | Secti User / URI
on | Standard
ReadPointID 734 | User urn-epcglobal -epcis:vtype:ReadPoint
BusinessLocati | 734 | User urn:epcglobal :epcis:vtype:BusinessLoc
onlD ation
BusinessSteplD | 7.3.5 | Standard urn:epcglobal :epcis:vtype:BusinessSte
p
DispositionlD 7.3.5. | Standard urn:epcglobal :epcis:vtype:Disposition
2

Versi
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Vocabulary Type | Secti User / URI
on | Standard

BusinessTransa | 7.3.5. | User urn:epcglobal :epcis:vtype:BusinessTra
ction 3.2 nsaction
BusinessTrasac | 7.3.5. | Standard urn:epcglobal :epcis:vtype:BusinessTra
tionTypelD 31 nsactionType
EPCEtass 35— Yser trr=epeglobalepets=vtypesEPcctass

4
SourceDestType | 7.3.5. | Standard urn:epcglobal zepcis:vtype:SourceDestT
1D 4.1 ype
SoufrceDestiID 7.3.5. | User urn:epcglobal :epcis:vtype:SourceDest

4.2

7.3 Core Event Types Module — Building Blocks
This section specifies the building blocks for the event typesdefined in Section 7.3.5.4.

7.3.1 Primitive Types
The following primitive types are used within the €ere Event Types Module.

Type Description

int An integer. Range restrictions are_ noted where applicable.

Timme | Atimestamp, giving the date@nd time in a time zone-independent manner. For
bindings in which fields of this type are represented textually, an 1ISO-8601
compliant representation SHOULD be used.

EPC An Electronic Produet 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 15 defined as a primitive type for use in events when referring to EPCs that are pot
par{ of a \locabulary Type. For example, an SGTIN EPC used to denote an instance of a trade
itenp indhe epcList field of an ObjectEvent is an instance of the EPC primitive type. Blit
an $GLN EPC used as a read point identifier (Section 7.3.4) in the ReadPoint field of an T
ObjectEvent is a Vocabulary Element, not an instance of the EPC primitive type.

Explanation (non-normative): 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
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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
parficipates in many business process steps, each of which may generate an EPCIS event. Thg
action field of each event says how the aggregation itself has changed during the event: haye
objécts been added to the aggregation, have objects been removed from the aggregation,or ha
the pggregation simply been observed without change to its membership? The actdon is
ind¢pendent of the b1 zStep (of type BusinessStep D) which identifies the)specific
bus|ness process step in which the action took place.

72}

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

Action value Meaning
ADD The entity in question has been created or added to.
OB$ERVE The entity in question has not been changed: it has neither been
created, added to, destroyed, or remgved from.
DELETE The entity in question has been®emoved from or destroyed
altogether.

The description below for each event type that-includes an Action value says more precisely
whgt Action means in the context of thatievent.

typés defined below, Action is nota vocabulary type, and SHALL NOT be extended by
indistry groups.

No{ that the three values above are the only three values possible for Action. Unlike other

7.3.3 The “What” Bimension

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

7.313.1 Instance-level vs. Class-level Identification

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

e 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.

e Class-level An identifier is said to be a class-level identifier if multiple objects may carry the
same identifier.
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904 In general, instance-level identifiers allow EPCIS events to convey more information, because it
905 s possible to correlate multiple EPCIS events whose “what” dimension includes the same

906 instance-level identifiers. For example, if an EPCIS event contains a given instance-level

907 identifier, and a subsequent EPCIS event contains the same identifier, then it is certain that the
908  very same object participated in both events. In contrast, if both events contained class-level
909 identifiers, then it is not certain that the same object participated in both events, because the
910 second event could have been a different instance of the same class (i.e., a different object
911 carrying the same class-level identifier as the first object). Class-level identifiers are typically
912  used only when it is impractical to assign unique instance-level identifiers to each object.

913  Exgmples (non-normative): In the GS1 System, examples of instance-level identifiers include
914  GTIN+serial, SSCC, GRAI including serial, GIAI, GSRN, and GDTI including serial: Examples
915  of cjass-level identifiers include GTIN, GTIN+lot, GRAI without serial, and GDTPwithout sefial.

916 7.3|3.2 EPC

917  An Electronic Product Code (EPC) is an instance-level identifier structdre defined in the EPC
918 Tag Data Standard [TDS1.9]. In the “what” dimension of an EPCIS-event, the value of an ep
919 element SHALL be a URI [RFC2396] denoting the unique instance=level identity for an objec
920  When the unique identity is an Electronic Product Code, the list'element SHALL be the “purg
921 identity” URI for the EPC as specified in [TDS1.9], Sectiorn 6~ Implementations MAY accept
922  URJ-formatted identifiers other than EPCs as the value of-an epc element.

()

:—P

923  7.3}3.3 QuantityElement

924 A QuantityElement is a structure that identifies objects identified by a specific class-leve
925 identifier, either a specific quantity or an unspecified quantity. It has the following structure:

Field Type Description

ep¢Class EPCClass | Alclass-level identifier for the class to which the
specified quantity of objects belongs.
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Field Type Description
quantity Decimal (Optional) A number that specifies how many or how
much of the specified EPCClass is denoted by this
QuantityElement.

The quantity may be omitted to indicate that the
quantity is unknown or not specified. If quantity is

amittod thoan tiam CLIAL L ha Aanmatiad acvunll

Otherwise, if quantity is specified:

If the QuantityElement lacks a uom field (below),
then the quantity SHALL have a positive integervalue,
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 positivevalue (but not
necessarily an integer value),:and denotes the magnitude
of the physical measure that specifies how much of the
specified EPCClass isidenoted by this
QuantityElement

uom UOM (Optional) If present, specifies a unit of measure by
which the spegified quantity is to be interpreted as a
physical measure, specifying how much of the specified
EPCCIlass is denoted by this QuantityElement.
The.uom SHALL be omitted if quantity is omitted.

EPCClass is a Vocabulary whose elements denote classes of objects. EPCClass is a User
Vogabulary as defined in Section 6.2. Any EPC whose structure incorporates the concept of
objéct class can be referenced as an EPCClass. The standards for SGTIN EPCs are elaborated
belgw.

An EPCClass may refer to a class having fixed measure or variable measure. A fixed measurg
clags has instances that may be counted; for example, a GTIN that refers to fixed-size cartons

a product.-A.variable measure class has instances that cannot be counted and so the quantity i$

spegified'as a physical measure; for example, a GTIN that refers to copper wire that is sold by,

of

D

lengthycarpeting that is sold by area, bulk oil that is sold by volume, or fresh produce that is S

old

by weight. The following table summarizes how the quantity and uom fields are used in each

case:

EPCClass | quantity field uom field | Meaning

Fixed Positive integer Omitted The quantity field specifies the
measure count of the specified class.
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EPCClass | quantity field uom field | Meaning

Variable Positive number, not | Present The quantity field specifies the

measure _necessarily an magnitude, and the uom field the

Integer physical unit, of a physical measure

describing the amount of the specified
class.

Fixed-or Omitted Omitted The guantity s unknown or not

Varliable specified.

Meagsure

Magter Data Attributes for the EPCClass vocabulary contain whatever master. data is define

for

definitions of these are outside the scope of this specification.

7.3
As
Qu4
EP(

phy
[CH
me¢q

For
“mg
bre
forg

7.3

Wh
spe
the

the referenced objects independent of EPCIS (for example, product catalogue data);

3.3.1 UOM

bpecified above, the uom field of a QuantityElement ispresent when the
ntityElement uses a physical measure to specify the quantity of the specified
LClass. When a uom field is present, its value SHALL be the 2- or 3-character code for
sical unit specified in the “Common Code” column'ef UN/CEFACT Recommendation 20
FACT20]. Moreover, the code SHALL be a caode-contained in a row of [CEFACT20]
ting 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).

purposes of the first criterion, the quantity must appear as a complete phrase. Example:

tre” (MTR) is allowed, because the quantity includes length (among other quantities such
hdth, height, etc.). But “pound-force per foot” (F17) is not allowed, because the quantity i
e divided by length, 0ot just length.

.3.3.2 EPCClass Values for GTIN

en a VVocabulary Element in EPCClass represents the class of SGTIN EPCs denoted by
cific GHIN, it SHALL be a URI in the following form, as defined in Version 1.3 and later

L

as

>

urn-=

FPC Tag Data Standards:

where CompanyPrefix is the GS1 Company Prefix of the GTIN (including leading zeros) and
I temRefAndIndicator consists of the indicator digit of the GTIN followed by the digits of

the
An

item reference of the GTIN.

EPCClass vocabulary element in this form denotes the class of objects whose EPCs are

SGTINs (urn:epc:id:sgtin:..) having the same CompanyPrefix and
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I temRefAndIndicator fields, and having any serial number whatsoever (or no serial
number at all).

7.3.3.3.3

Section 6]:

EPC Information Services (EPCIS)

EPCClass 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,

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

whgre CompanyPrefix is the GS1 Company Prefix of the GTIN (including leadingzeros),
I temRefAndIndicator consists of the indicator digit of the GTIN followed bysthe digits

the jitem 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 objectsi\whose EPCs are

SGTINs (urn:epc:i1d:sgtin:..) having the same CompanyPrefixand

ItemRefAndIndicator fields, and belonging to the specified batch/ot, regardless of seri

nunpber (if any).

of

7.3|3.4 Summary of Identifier Types (Non-Normative)
Thi section summarizes the identifiers that may be used:n the “what” dimension of EPCIS
evehts. The normative specifications of identifiers are_in'the EPC Tag Data Standard [TDS1.9]
and|the EPC Core Business Vocabulary [CBV1.1].
Identifier Instance- Class-Level | URFPrefix Normative
Type Level (EPCClass) Reference
(EPC)
GT|N v urn:epc:idpat:sgtin: | [TDS1.9,
Section 8]
GT|N + v urn:epc:class:lgtin: | [TDS1.9,
batg¢h/lot Section 6]
GT|N + v urn:epc:id:sgtin: [TDS1.9,
seripl Section
6.3.1]
SS¢C v urn:epc:id:sscc: [TDS1.9,
Section
6.3.2]
GRAT(no v UrT-epc-idpat-grar: [TDSTY,
serial) Section 8]
GRAI (with | v urn:epc:id:grai: [TDS 1.9,
serial) Section
6.3.4]
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Identifier Instance- Class-Level | URI Prefix Normative
Type Level (EPCClass) Reference
(EPC)
GIAI v urn:epc:id:gial: [TDS1.9,
Section
6.3.5]
GDTI (no v urn-epc:idpat:qgdti: [TDS1.9.
seripl) Section 8]
GD[TI (with | v/ urn:epc:id:gdti: [TDS1.9,
seripl) Section
6.3.7
GSRN v urn:epc:id:gsrn: [TDS1.9,
(Supplier) 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,
seripl) Section 8]
GCN (with | v urnzepc:id:sgcn: [TDS1.9,
seripl) Section 6]
CPI v urn:epc:idpat:cpi: [TDS1.9,
Section 8]
CPIl + serial | v urn:epc:id:cpi: [TDS1.9,
Section
6.3.11]
GID v urn:epc:id:-gid: [TDS1.9,
Section
6.3.8]
USDboD v urn:epc:id:usdod: [TDS1.9,
Section
6.3.9]
ADr v urn:epc:id:adi: [TDS1.9,
SCbtiUII
6.3.10]
Non-GS1 v v Any URI - see CBV for [CBVL1.1,
Identifier recommendations Section 8.2]
984
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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 next two concepts are true location types, and are defined as EPCIS Vocabulary Types;

Explanation (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 froma@ number of
caupes:

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

2. Tlhere are situations where stationary Readers are placed between what business people

woyld consider to be different locations (such as at the door between the backroom and sales
flodr of a retail store) and thus do not inherently determinecthe 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 usgd

DS
ivén

f
ate

for

specmcatlon defines location as something qmte dlstlnct from reader |dent|ty To help make this
clear, the reader identity types are defined below 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.)
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1026  The reader/location types are as follows:

Type Description

Primitive Reader Types — not location types for EPCIS

PhysicalReaderID 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.
P:beiba: RCO.LICI iD iD fulthCI dCfiIICd iII
[ALEL.0].

_ogicalReaderlID 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 [ALEL.0]. Thereare several
reasons for introducing the Logical Reader
concept as outlined in [ALE1:0], including
allowing physical readers to-be replaced without
requiring changes to ERCIS Capturing
Applications, allowing-multiple physical readers
to be given a single.name when they are always
used simultanedusly 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_cever different locations.

Tr

=

b |_ocation Types o
yp g \c,

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
EPCISEvent.

BusinessLocationliD 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
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Type Description

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.”

ClS)

ReJldPointlD and BusinessLocationlD are User Vocabularies as defined in Section

b.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.
Illustration (non-normative): For example, in industries governed by GS1 General

Spetifications, readPointlID, and businessLocationlD may be SGEN-URIs [TDS1.9,

Section 6.3.3], and physicalReader 1D may be an SGTIN-URI [TDSZ1:9, Section 6.3.1].

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

Explanation (non-normative): Logical Reader.@nd Physical Reader are omitted from the
defipitions of EPCIS events in this specification. Physical Reader is generally not useful
infdrmation for exchange between partners. For example, if a reader malfunctions and is

replaced by another reader of identical-make and model, the Physical Reader 1D has changed.

Thig information is of little interest to trading partners. Likewise, the Logical Reader ID may

lanation (non-normative): Allowing non-EPC URISs for locatiohs gives organizations gregter

change if the capturing organization makes a change in the way a particular business process is

exeguted; again, not often of(interest to a partner.

Thd distinction between/Read Point and Business Location is very much related to the dichotomy

betyveen retrospective.semantics and prospective semantics discussed above. In general, Read
Points play a role inretrospective semantics, while Business Locations are involved in
progpective statements. This is made explicit in the way each type of location enters the sema
desgriptions.given at the end of each section below that defines an EPCIS capture event.

ntic
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7.3.4.1 Example of the distinction between a Read Point and a Business Location

(Non-Normative)

Simple Distribution Center

PC  ——eoo DC#es ______ ﬂ_ﬂ
J ' _RP:O
REE L e RP:N
—\ R&S Shipping 1 RP:M
Physical —
View
DC#88
Receive & Store Shipping
RP:C RP:O
] : T
Recv Dock#R3 Read ¢ Shipping Dock#S3
Point 2
RP:B K ~__s+| RP:
I: s | — SE :I
Recv Dock#R2 $ Shipping Dock#S2
1
I: RP:A l RP:M :I
Re¢cv Dock#R1 4 H Shipping Dock#S1
Tad [Time |Read Point [Business Comment
Locat$n
123 |7:00 [“RP- DC#88.Receive [Product entered DC via
DC#88-A” & Store “DockDoor#Rl
#1203 19:00 [“RP- DC#88.Shipping“Product placed on conveyor
DC#88-K” for shipping
#1203 19:30 _{'RP- [omitted] Product shipped via dock
“DC#SS-N” 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.
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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 busmess process and the flnal status of the object partlcularly in the presence of
less tha

chaljn, the arcs traversed by a given object could be reconstructed from-knowing the nodes; that
ead Point information would be redundant given the Business«ocation information. In imore
-world situations, however, objects can take multiple paths.and move “backwards” in the

~
[O%

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.

7.3|5.1 Business Step

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

Exglanation (non-normative): Using an extensible vocabulary for business step identifiers allpws
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

individualend-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
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1102  specify a disposition field have no effect on the presumed disposition of the object.
1103 DispositionlD is an example of a Standard VVocabulary as defined in Section 6.2.

1104  Explanation (non-normative): Using an extensible vocabulary for disposition identifiers allows
1105  GS1 standards (including and especially the GS1 Core Business Vocabulary) to define some
1106 common terms such as “recalled’ or “in transit,”” while allowing for industry groups and

1107  individual end-users to define their own terms. Master data may provide additional information.

1108  This specification defines no Master Data Attributes for disposition identifiers.

1109 7.3|5.3 Business Transaction

1110 A BusinessTransaction identifies a particular business transaction. An examgple of a
1111  busjness transaction is a specific purchase order. Business Transaction informatignmay be
1112  included in EPCIS events to record an event’s participation in particular business transactiong.

1113 A business transaction is described in EPCIS by a structured type consisting.of a pair of
1114  identifiers, as follows.

Field Type Description

type BusinessTransactionTypelD | (Optignal) 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.

1115

1116  Thgtwo vocabulary types BusinessTransactionTypelD and
1117 BusinessTransactionlD are defined in the sections below.

1118 7.3 5.3.1°.“/Business Transaction Type

1119 BusinessTransactionTypelD is a vocabulary whose elements denote a specific type g
1120  bus|ness transaction. An example is an identifier that denotes “purchase order.”

1121 BusinessTransactionTypelD is an example of a Standard VVocabulary as defined in
1122  Section 6.2.

1123  Explanation (non-normative): Using an extensible vocabulary for business transaction type
1124  identifiers allows GS1 standards to define some common terms such as ““purchase order” while
1125  allowing for industry groups and individual end-users to define their own terms. Master data
1126  may provide additional information.

—
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This specification defines no Master Data Attributes for business transaction type identifiers.

7.3.

5.3.2 Business Transaction ID

BusinessTransactionlD is a vocabulary whose elements denote specific business

tran

sactions. An example is an identifier that denotes “Acme Corp purchase order number

12345678.” BusinessTransactionlD is a User Vocabulary as defined in Section 6.2.

(In

“po
thre
inte

7.3

A S
eve
resy

Inn
Sev

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

this example, it is assumed that PostHaste Shipping has registered the URN namespace
sthaste”” with IANA.) An EPCIS Accessing Applicationight query EPCIS and discover gll
e of the transaction IDs; using URIs gives the application a way to understand which ID 1s of
rest to it.

5.4 Source and Destination

ource or Destination is used to provide additional business context when an EPCIS
Nt is part of a business transfer; that is,"a’process in which there is a transfer of ownership,
onsibility, and/or custody of physical or digital objects.

nany cases, a business transfer.requires several individual business steps (and therefore

co

acce

bral EPCIS events) to execute; for example, shipping followed by receiving, or a more
plex sequence such as loading = departing = transporting = arriving = unloading -
pting. The ReadPoint and BusinessLocation in the “where” dimension of these

purchase orders, invoices, etc) that may be referred to by Busi nssTransactlon elements

A source or destination is described in EPCIS by a structured type consisting of a pair of
identifiers, as follows.
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Field Type Description

type SourceDestTypelD An identifier that indicates what
kind of source or destination this
Source or Destination
(respectively) denotes.

source SourceDestlID An identifier that denotes a
or specific source or destination
destination

1164

1165 Thgtwo vocabulary types SourceDestTypelD, and SourceDestlD are defihed in the
1166  sections below.

1167 7.35.4.1  Source/Destination Type

1168 SourceDestTypelD is a vocabulary whose elements denote a specific type of business
1169 transfer source or destination. An example is an identifier that denetes “owning party.”
1170 SourceDestTypelD is an example of a Standard VVocabulapy as defined in Section 6.2.

1171  Explanation (non-normative): Using an extensible vocabuilary for source/destination type

1172 identifiers allows GS1 standards to define some common terms such as “owning party”” while
1173 allgwing for industry groups and individual end-u@rg’to define their own terms. Master data
1174  may provide additional information. R\

1175  Thip specification defines no Master Data Attributes for source/destination type identifiers.

1176  7.3.5.4.2 Source/Destination’|D

1177  SourceDestlD is a vocabulary-whose elements denote specific sources and destinations. An
1178  example is an identifier that denotes “Acme Corporation (an owning party).” SourceDest D
1179  is alUser Vocabulary as defined in Section 6.2.

1180  Explanation (non-normative): URIs are used to provide extensibility and a convenient way fo
1181  orggnizations to distinguish one kind of source or destination identifier from another.

=S

1182 7.3.6 Instance/Lot Master Data (ILMD)

1183 Instance/l-ot'Master Data (ILMD) is data that describes a specific instance of a physical or
1184  digital‘ebject, or a specific batch/lot of objects that are produced in batches/lots. ILMD consis
1185 of ipti I ide i I ifi J

1186 lots. It is similar to ordinary Master Data, which also consists of a set of descriptive attributes
1187  that provide information about objects. But whereas Master Data attributes have the same values
1188  for a large class of objects, (e.g., for all objects having a given GTIN), the values of ILMD

1189 attributes may be different for much smaller groupings of objects (e.g., a single batch or lot), and
1190  may be different for each object (i.e., different for each instance).

ts

1191  Anexample of a Master Data attribute is the weight and physical dimensions of trade items
1192  identified by a specific GTIN. These values are the same for all items sharing that GTIN. An
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example of ILMD is the expiration date of a perishable trade item. Unlike Master Data, the

expiration date is not the same for all trade items having the same GTIN; in principle, each may
have a different expiration date depending on when it is manufactured. Other examples of ILMD
include date of manufacture, place of manufacture, weight and other physical dimensions of a

variable-measure trade item, harvest information for farm products, and so on.

ILMD, like ordinary Master Data, is intended to be static over the life of the object. For example,
the expiration date of a perishable trade item or the weight of a variable-measure item does not

cha ,

may have different values for expiration date and weight. ILMD is not to be used to represent
infdrmation that changes over the life of an object, for example, the current temperature of an
objéct as it moves through the supply chain.

While there exist standards (such as GDSN) for the registration and dissemination of ordinary
Magter Data through the supply chain, standards and systems for dissemination of ILMD do n
yet exist. For this reason, EPCIS allows ILMD to be carried directly in cerfain EPCIS events.
Thig feature should only be used when no separate system exists for dissemination of ILMD.

ILMID for a specific object is defined when the object comes into existence. Therefore, ILMD
may only be included in ObjectEvents with action ADD (Section 7.4.2), and in
TransformationEvents (Section 7.4.6). In the case of a8 TTransformationEvent,
ILMID applies to the outputs of the transformation, not to the inputs.

N

ot

The structure of ILMD defined in this EPCIS standard ¢onsists of a set of named attributes, with

valyes of any type. In the XML binding (Section 9.5),-the XML schema provides for an
unbjounded list of XML elements having any element name and content. Other documents
laygred on top of EPCIS may define specific IlMD data elements; see Section 6.3. In this wa
ILMID is similar to event-level EPCIS extensions, but is separate in order to emphasize that
ILMID applies for the entire life of objects, whereas an event-level EPCIS extension only appl
to that specific event.

7.4 Core Event Types-Module — Events

7.4.1 EPCISEvent

ies

EPCISEvent is acommon base type for all EPCIS events. All of the more specific event types

in the following-séetions are subclasses of EPCISEvent.
This commammbase type only has the following fields.

Field Type Description
eventlime Time The date and time at which the EPCIS
Capturing Applications asserts the event
occurred.
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Field Type Description

recordTime Time (Optional) The date and time at which
this event was recorded by an EPCIS
Repository. This field SHALL be
ignored when an event is presented to
the EPCIS Capture Interface, and
SHALL be present when an event is
retrieved througiT the EPCIS Query
Interfaces. The recordT1me does not
describe anything about the real-world
event, but is rather a bookkeeping
mechanism that plays a role inthe
interpretation of standing queries as
specified in Section 8.2.5:2.

eventTimeZoneOffset | String The time zone offset injeffect at the
time and place the-evént occurred,
expressed as an offset from UTC. The
value of this-field SHALL be a string
consisting.ofthe character ‘+’ or the
character*-’, followed by two digits
whase value is within the range 00
thrtough 14 (inclusive), followed by a
colon character *:”, followed by two
digits whose value is within the range
00 through 59 (inclusive), except that
if the value of the first two digits is 14,
the value of the second two digits must
be 00.

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

Ex Iath‘?)‘ﬁ (non-normative): The eventTimeZoneOffset field is not necessary to
understand at what moment in time an event occurred. This is because the eventT ime field]is
of type Time, defined in Section 7.3 to be a ““date and time in a time zone-independent manner.”
For example, in the XML binding (Section 9.5) the eventT ime field is represented as an
element of type xsd:dateTime, and Section 9.5 further stipulates that the XML must include a
time zone specifier. Therefore, the XML for eventT 1me unambiguously identifies a moment in
absolute time, and it is not necessary to consult eventT imeZoneOffset to understand what
moment in time that is.
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The purpose of eventTimeZoneOffset is to provide additional business context about the
event, namely to identify what time zone offset was in effect at the time and place the event was
captured. This information may be useful, for example, to determine whether an event took place
during business hours, to present the event to a human in a format consistent with local time,
and so on. The local time zone offset information is not necessarily available from eventTime,
because there is no requirement that the time zone specifier in the XML representation of
eventTlme be the local time zone offset where the event was captured For example an event

about the local time zone. For these reasons, eventTimeZoneOffset is provided as an
additional event field.

7.4.2 ObjectEvent (subclass of EPCISEvent)

An PbjectEvent captures information about an event pertaining to one or more physical o
digital objects identified by instance-level (EPC) or.class-level (EPC Class) identifiers. Most
ObjectEvents are envisioned to represent agtual observations of objects, but strictly speakjng
it c3n be used for any event a Capturing Application wants to assert about objects, including fpr
example capturing the fact that an expected-observation failed to occur.

-

While more than one EPC and/or EPC-€lass may appear in an Ob jectEvent, no relationship

or association between those objects-is implied other than the coincidence of having experien¢ed
identical events in the real world,
Thed Action field of an Ob jectEvent describes the event’s relationship to the lifecycle offthe
obj¢cts and their identifiers named in the event. Specifically:
Action value Meaning
ADD The objects identified in the event have been commissioned as part
of this event. For objects identified by EPCs (instance-level
identifiers), the EPC(s) have been issued and associated with an
object (s) for the first time. For objects identified by EPC Classes
felass-loveldentifiors)—tho speciiod-guantibos of ERC Classes
identified in the event have been created (though other instances of
those same classes may have existed prior this event, and additional
instances may be created subsequent to this event).
OBSERVE The event represents a simple observation of the objects identified
in the event, not their commissioning or decommissioning.
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Action value Meaning

DELETE The objects identified in the event have been decommissioned as
part of this event. For objects identified by EPCs (instance-level
identifiers), the EPC(s) do not exist subsequent to the event and
should not be observed again. For objects identified by EPC
Classes (class-level identifiers), the specified quantities of EPC
Classes identified in the event have ceased to exist (though other
INSTances of tN0Se same Classes may continue 1o exist SUDSEquent to
this event, and additional instances may be have ceased to exist
prior this event).

1262
1263  Fields:
Field Type Description
eventTime (Inherited from EPCISEvent; see Sectien 7.4.1)
recordTime
eventTimeZoneOffset
ep¢List LisSt<EPC> (Optional) An unordered list pf

one or more EPCs naming
specific objects to which the
event pertained. See

Section 7.3.3.2.

An ObjectEvent SHALL contain
either a non-empty epcL1ist, a
non-empty quantityList, or
both.

quantityList List<QuantityElement> | (Optional) An unordered list t)f

one or more QuantityElements
identifying (at the class level
objects to which the event
pertained.

An ObjectEvent SHALL contain
either a non-empty epcL1ist, a
non-empty quantityList, or
both.

action Action How this event relates to the
lifecycle of the EPCs named in
this event. See above for more
detail.

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

Type

Description

disposition

DispositionlD

(Optional) The business
condition of the objects
associated with the EPCs,
presumed to hold true until
contradicted by a subsequent
event.

readPoint

ReadPointlID

(Optional) The read point at
which the event took place:

bizLocation

BusinessLocationlID

(Optional) The business loca
where the objects-associated
with the EPCs'may be found
until contradicted by a
subsequentevent.

ion

bizTransactionList

Unordered list of zero or more
BusinessTransaction
instances

(Optional) An unordered list

of

business transactions that defline

the context of this event.

solirceList

List<Source>

(Optional) An unordered list
Source elements

(Section 7.3.5.4) that provide
context about the originating
endpoint of a business transft
of which this event is a part.

of

destinationList

List<Destination>

(Optional) An unordered list
Destination elements
(Section 7.3.5.4) that provide
context about the terminating
endpoint of a business transfg
of which this event is a part.

h

=

ilmd

I1LMD

(Optional) Instance/Lot Master

Data (Section 7.3.6) that
describes the objects created
during this event.

An ObjectEvent SHALL
NOT contain 1 Imd if acti«

iIs OBSERVE or DELETE.

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

compatibility with EPCIS 1.0.
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1267  Retrospective semantics:

1268 e An event described by bizStep (and any other fields) took place with respect to the objects
1269 identified by epcList and quantityList at eventTime at location readPoint.

1270

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

1271 e (Ifaction is ADD) The specified quantities of EPC Class instances in quantityList
1272 were created (or an unknown quantity, for each QuantityElement in which the

1273 guantity value is omitted).

1274 e [If action is DELETE) The EPCs in epcList were decommissioned (retired from-futyre
1275 use).

1276 e [If action is DELETE) The specified quantities of EPC Class instances in

1277 gquantityList ceased to exist (or an unknown quantity, for each QuantityElement in
1278 which the quantity value is omitted).

1279 e [Ifaction is ADD and a non-empty bizTransactionLists;specified) An associatjon
1280 exists between the business transactions enumerated in bizTransactionList and thq
1281 pbjects identified in epcList and quantityList.

1282 e |If action is OBSERVE and a non-empty bizTransactionList is specified) This
1283 event took place within the context of the business transactions enumerated in

1284 bizTransactionList.

1285 e |[Ifaction is DELETE and a non-empty bizTransactionList is specified) This event
1286 took place within the context of the business transactions enumerated in

1287 bizTransactionList.

1288 e [If sourceList is non-empty)-This event took place within the context of a business

1289 transfer whose originating endpeint is described by the sources enumerated in

1290 sourcelList.

1291 e (IfdestinationListis non-empty) This event took place within the context of a

1292 business transfer whose terminating endpoint is described by the destinations enumerated [in
1293 destinationbist.

1294  Proppective semantics:

1295 e [If action is ADD) The objects identified by the instance-level identifiers in epcList ay
1296 appearin subsequent events.

1297 e [Haction is ADD) The objects identified by the class-level identifiers in quantityList
1298 may appear in subsequent events.

1299 e (Ifaction is DELETE) The objects identified by the instance-level identifiers in epcList
1300 should not appear in subsequent events.

1301 e (Ifaction is DELETE) The total population of objects identified by the class-level
1302 identifiers in quantityList that may appear in subsequent events has been reduced by
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the quantities specified in quantityList (or by an unknown quantity, for each
QuantityElement in which the quantity value is omitted).

o (Ifdisposition is specified) The business condition of the objects identified by
epcListand quantityListis as described by disposition.

o (Ifdisposition is omitted) The business condition of the objects associated with
identified by epcList and quantityList is unchanged.

e [(If bizLocation is specified) The objects identified by epcList and quantityLag
are at business location bizLocation.

e [(If bizLocation is omitted) The business location of the objects identified by.epcLig
and quantityList is unknown.

e |[(Ifactionis ADD and i Imd is non-empty) The objects identified by €pcList and
quantityList are described by the attributes in 1 Imd.

e (Ifactionis ADD and a non-empty bizTransactionListsspecified) An associat
exists between the business transactions enumerated in bizTransactionList and thg
objects identified in epcListand quantityList.

Explanation (non-normative): In the case where action is ADD and a non-empty
bizTransactionList is specified, the semantic effect is equivalent to having an
ObjectEvent with no bizTransactionList to r with a TransactionEvent having the
bizTransactionList and all the same fielg ues as the ObjectEvent. Note, however, t
an QbjectEvent with a non-empty bizTran 1onList does not cause a TransactionEV
to be returned from a query. A

7.4.3 AggregationEvent (subclass of EPCISEvent)

Thd event type AggregationkEvent describes events that apply to objects that have been
aggregated to one another. In'such an event, there is a set of “contained” objects that have besg
aggregated within a “containing” entity that’s meant to identify the aggregation itself.

This event type is intended to be used for “aggregations,” meaning an association where there
a stfong physical relabtionship between the containing and the contained objects such that they
will all occupy the'same location at the same time, until such time as they are disaggregated. /
example of an'aggregation is where cases are loaded onto a pallet and carried as a unit. The

par{ of.the'same shipment, but where the pallets might not always be in exactly the same plac

t

t

on

hat
ent

>

is

A\n

P at

the same time. (The TransactionEvent may be appropriate for such circumstances.) Mo

Ag{regationEvent type is not intended for weaker associations such as two pallets that gdre

€

specific semantics may be specified depending on the Business Step.

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

ADD The objects identified in the child list have been aggregated to the
parent during this event. This includes situations where the
aggregation is created for the first time, as well as when new
children are added to an existing aggregate.

OBSERVE The event represents neither adding nor removing children from the
aggregation. The observation may be incomplete: there may be
children that are part of the aggregation but not observed during this
event and therefore not included in the chi IdEPCs or
childQuantityList field of the AggregationEvent;
likewise, the parent identity may not be observed or known during
this event and therefore the parentlID field be omitted from the
AggregationEvent.

DELETE The objects identified in the child list have been disaggregated from
the parent during this event. This includes situations where a subset
of children are removed from the aggregatiori;. as well as when the
entire aggregation is dismantled. Both cha IdEPCs and
childQuantityList field may beomitted from the
AggregationEvent, which means that all children have been
disaggregated. (This permits disaggregation when the event capture
software does not know the identities of all the children.)

1338

1339 Thg AggregationEvent type includes fields that refer to a single “parent” (often a
1340  “coptaining” entity) and one or more “children” (often “contained” objects). A parent identifigr
1341  isr¢quired when action is ADD orDELETE, but optional when action is OBSERVE.

1342  Explanation (non-normative): A.parent identifier is used when action is ADD so that there s a
1343  way of referring to the association in subsequent events when action is DELETE. The pareft
1344  identifier is optional when action is OBSERVE because the parent is not always known dutjing
1345 an intermediate observation. For example, a pallet receiving process may rely on RFID tags {o
1346  detgrmine the EPCsof-cases on the pallet, but there might not be an RFID tag for the pallet (pr
1347  if there is one, it-tay be unreadable).

J

1348 Thg AggregationEvent is intended to indicate aggregations among objects, and so the
1349  children are-identified by EPCs and/or EPC classes. The parent entity, however, is not

1350 necgssatily a physical or digital object separate from the aggregation itself, and so the parent
1351  identified by an arbitrary URI, which MAY be an EPC, but MAY be another identifier drawn
1352  from a suitable private vocabulary.

(2]

1353  Explanation (non-normative): In many manufacturing operations, for example, it is common to
1354  create a load several steps before an EPC for the load is assigned. In such situations, an internal
1355  tracking number (often referred to as a “license plate number,” or LPN) is assigned at the time
1356  the load is created, and this is used up to the point of shipment. At the point of shipment, an

1357  SSCC code (which is an EPC) is assigned. In EPCIS, this would be modelled by (a) an

1358 AggregateEvent with action equal to ADD at the time the load is created, and (b) a
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second AggregationEvent with action equal to ADD at the time the SSCC is assigned (the
first association may also be invalidated via a AggregationEvent with action equal to

EPC Information Services (EPCIS)

DELETE at this time). The first AggregationEvent would use the LPN as the parent
identifier (expressed in a suitable URI representation; see Section 6.4), while the second

AggregationEvent would use the SSCC (which is a type of EPC) as the parent identifier,

thereby changing the parentID.

An AggregationEvent has the following fields:

Field

Type

Description

eventTime
recordTime
eventTimeZoneOffset

(Inherited from EPCISEvent; see Section 7.4.1)

parentiD

URI

(Optional when,action is
OBSERVE;required
otherwise) The identifier of
the parent of the
asséceiation. When the
parent identifier is an EPC,
this field SHALL contain
the “pure identity” URI for
the EPC as specified in
[TDS1.9], Section 7.

childEPCs

List<EPC>

(Optional) An unordered
list of the EPCs of
contained objects identified
by instance-level
identifiers. See

Section 7.3.3.2.

An AggregationEvent
SHALL contain either a
non-empty chi ldEPCs, a
non-empty
childQuantityList,
or both, except that both
childEPCs and
childQuantityList

MAY bhe empty if action
Ll 4

is DELETE, indicating that
all children are
disaggregated from the
parent.
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Field Type Description
childQuantityList List<Quantity (Optional) An unordered
Element> list of one or more

QuantityElements
identifying (at the class
level) contained objects.
See Section 7.3.3.2.

An AggregationEvent
SHALL contain either a
non-empty chi ldEPCS,'a
non-empty
childQuantitylist,
or both, except that both
chi1ldEPCs. and
childQuantityList
MAY be empty if action
is DELETE, indicating that
al children are
disaggregated from the
parent.

action Action How this event relates to
the lifecycle of the
aggregation named in this
event. See above for more

detail.
bizStep BusanessSteplD (Optional) The business
step of which this event
was a part.
digposition DispositionliD (Optional) The business

condition of the objects
associated with the EPCs,
presumed to hold true until
contradicted by a
subsequent event.

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

Type

Description

bizLocation

BusinessLocationlD

(Optional) The business
location where the objects
associated with the
containing and contained
EPCs may be found, until
contradicted by a

5ubbequem everitL.

bizTransactionList

Unordered list of zero or
more

BusinessTransaction
instances

(Optional) An unordered
list of business transactions
that define the contextof
this event.

soulirceList

List<Source>

(Optional) An unordered
list of Source elements
(Section7.3.5.4) that
provide context about the
originating endpoint of a
business transfer of which
this event is a part.

destinationList

List<Destination>

(Optional) An unordered
list of Destination
elements (Section 7.3.5.4)
that provide context about
the terminating endpoint of
a business transfer of
which this event is a part.

de

with EPCIS 1.0.

Retfospective semantics:

e |An event deseribed by bizStep (and any other fields) took place involving containing
entity paxent D and the contained objects in chi ldEPCs and chi ldQuantityList,
at eventTime and location readPoint.

e |[(Ifaction is ADD) The objects identified in chi ldEPCs and chi ldQuantityList

Note that in the XML binding {Section 9.3), chi ldQuantityList, sourceList, and
tinationList appear-in the standard extension area, to maintain forward-compatibility

WEere aggregated to containing entity parenti.

e (Ifactionis DELETE and chi IdEPCs or chi ldQuantityList is non-empty) The
objects identified in chi IdEPCs and chi ldQuantityList were disaggregated from

parentliD.

e (Ifaction is DELETE and both chi IdEPCs and chi ldQuantityList are empty) All
contained objects have been disaggregated from containing entity parentlD.
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(If action is ADD and a non-empty bizTransactionList is specified) An association

exists between the business transactions enumerated in bizTransactionList, the
objects identified in chi IdEPCs and chi ldQuantityList, and containing entity
parentliD.

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

If action is DELETE and a non-empty bizTransactionList is specified) This.ev
took place within the context of the business transactions enumerated in
bizTransactionList.

If sourceList is non-empty) This event took place within the context of @business
transfer whose originating endpoint is described by the sources enumerated in
sourceList.

If destinationList is non-empty) This event took place within the context of a

destinationList.
bpective semantics:

If action is ADD) An aggregation exists betweerncontaining entity parentlD and the
contained objects in chi IdEPCs and chi ldQuaantityList.

If action is DELETE and chi ldEPCs or'’chi IdQuantityList is non-empty) An
aggregation no longer exists between containing entity parent D and the contained obj¢
identified in chi IdEPCs and childQuantityList.

If action is DELETE and both,chi IdEPCs and chi ldQuantityList are empty)
aggregation no longer exists.between containing entity parent D and any contained
Objects.

If disposition jsspecified) The business condition of the objects associated with the
pbjects identified.iirparentlD, chi ldEPCs, and childQuantityListisas
described by disposition.

If disposktion is omitted) The business condition of the objects associated with the
objects+inparentlD, chi ldEPCs, and chi ldQuantityList is unchanged.

Ifb¥zLocation is specified) The objects associated with the objects in parentlID,

business transfer whose terminating endpoint is described by the destinations enumerated |i

ent

Cts

AN

chi IdEPCs, and chi ldQuantityl ISt are at business location bizl ocation

(If bizLocation is omitted) The business location of the objects associated with the
objects in parentlD, chi ldEPCs, and chi IdQuantityList is unknown.

(If action is ADD and a non-empty bizTransactionList is specified) An association

exists between the business transactions enumerated in bizTransactionList, the

objects in chi IdEPCs and chi ldQuantityList, and containing entity parentlID (if

specified).
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1418  Explanation (non-normative): In the case where action is ADD and a non-empty
1419 bizTransactionList is specified, the semantic effect is equivalent to having an
1420  AggregationEvent with no bizTransactionList together with a TransactionEvent having
1421 the bizTransactionList and all same field values as the AggregationEvent. Note,
1422  however, that a AggregationEvent with a non-empty bizTransactionList does not cause a
1423  TransactionEvent to be returned from a query.
1424 Note (non-normative): Many semantically invalid situations can be expressed with incorrect use
1425  of aggregation. For example, the same objects may be given multiple parents during the sam
1426  tim¢ period by distinct ADD operations without an intervening Delete. Similarly an objeet canf be
1427  spegified to be a child of its grand-parent or even of itself. A non-existent aggregation.may be
1428 DELETED. These situations cannot be detected syntactically and in general an individual
1429  EPCIS repository may not have sufficient information to detect them. Thus this specification does
1430  notjaddress these error conditions.
1431  7.4.4 QuantityEvent (subclass of EPCISEvent) —- DEPRECATED
1432 A QuantityEvent captures an event that takes place with respect'to a specified quantity of an
1433  objgct class. This Event Type may be used, for example, to repertinventory levels of a produgt.
1434  As of EPCIS 1.1, the QuantityEvent is deprecated. Applieations should instead use an
1435 ObjectEvent containing one or more QuantityListElements. A QuantityEvent]is
1436  equjvalent to an ObjectEvent containing an empty, EPCList and a single
1437 QuantityListElement containing a quant ity and without a uom.
Field Type Description
eventTime (Inherited from EPCISEvent; see Section 7.4.1)
recordTime
eventTimeZoneOffset
ep¢Class EPCClass The identifier specifying the
object class to which the event
pertains.
quantity Int The quantity of object within th¢
class described by this event.
bizStep BusinessSteplD (Optional) The business step of
which this event was a part.
digposition DispositionlD (Optional) The business conditi¢n
of the objects associated with th
EPCs, presumed to hold true until
contradicted by a subsequent
event.
readPoint ReadPointiID (Optional) The read point at
which the event took place.
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Field Type Description

bizLocation BusinessLocationlD | (Optional) The business location
where the objects may be found,
until contradicted by a subsequent

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

instances

1438

1439  Note that because an EPCClass always denotes a specific packaging unit (e.g., at2-item case
1440 there is no need for an explicit “unit of measure” field. The unit of measure s always the objgct
1441  clags denoted by epcClass as defined in Master Data for that object class:

1442  Retfospective semantics:

1443 e JAn event described by bizStep (and any other fields) took place with respect to
1444 quantity objects of EPC class epcClass at eventTine at location readPoint.

1445 e [Ifanon-empty bizTransactionList is specified)<This event took place within the
1446 context of the business transactions enumerated in b#zTransactionList.

1447  Proppective semantics: .

1448 e [If disposition is specified) The business condition of the objects is as described by
1449 disposition.

1450 e [Ifdisposition isomitted) Thebusiness condition of the objects is unchanged.
1451 e [If bizLocation is specified)-The objects are at business location bizLocation.

1452 o [If bizLocation is omitted) The business location of the objects is unknown.

1453  7.4.5 TransactionEvent (subclass of EPCISEvent)

1454  Thgevent type TransactionEvent describes the association or disassociation of physical or
1455  digital objects te/ene or more business transactions. While other event types have an optional
1456 bizTransactionList field that may be used to provide context for an event, the

1457
1458

1459
1460
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Action value Meaning

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

OBSERVE The objects named in the event have been confirmed as continuing
to be associated to the business transaction(s) during this event

Explanation (non-normative): A TransactionEvent with !
action OBSERVE is quite similar to an Ob jectEvent that (],Q
includes a non-empty bizTransactionList field. Whenan
end user group agrees to use both kinds of events, the gro ould
clearly define when each should be used. An example here a
TransactionEvent with action OBSERVE mig

appropriate is an international shipment with tr \Ec ion ID xxx
moving through a port, and there’s a desire t rd the EPCs that
were observed at that point in handling tha saction.

Subsequent queries will concentrate on querying the transaction ID
to find the EPCs, not on the EPCs to {gﬁgie transaction ID.

DELETE The objects named in the event have-been disassociated from the
business transaction(s) during this'event. This includes situations
where a subset of objects arexdisassociated from the business
transaction(s), as well as when the entire business transaction(s) has
ended. As a convenience; both the list of EPCs and
QuantityElements may be omitted from the
TransactionEvent, which means that all objects have been
disassociated:

1461
1462 A TransactionEventhas'the following fields:
Field Type Description
eventTime (Inherited from EPCISEvent; see Section 7.4.1)

recordTime
eventTimeZoneOffset

bizTrapsactionList | Unordered list of one or The business transaction(s).
more
BusinessTransaction
instances
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Field Type Description

parentlD URI (Optional) The identifier of
the parent of the objects
given in epcList and
quantityList. When
the parent identifier is an
EPC, this field SHALL
contain the "pure 1dentity”
URI for the EPC as
specified in [TDS1.9],
Section 7. See also the note
following the table:

ep¢List List<EPC> (Optional) An@nordered
list of the EPCs of the
objects identified by
instance-level identifiers
assaciated with the business
transaction. See

Section 7.3.3.2.

A TransactionEvent
SHALL contain either a
non-empty epcList, a
non-empty
quantityList, or both,
except that both epcList
and quantityList
MAY be empty if action
is DELETE, indicating that
all the objects are
disassociated from the
business transaction(s).
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Field Type Description
quantityList List<Quantity (Optional) An unordered
Element> list of one or more

QuantityElements
identifying objects (at the
class level) to which the
event pertained.

A TransactionEvent
SHALL contain either a
non-empty epcList,a
non-empty
quantityList;-orboth,
except that both epcList
and quantityList
MAY be'empty if action
is DELETE, indicating that
all the objects are
disassociated from the
business transaction(s).

action Action How this event relates to
the lifecycle of the business
transaction named in this
event. See above for more

detail.

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

digposition DispositionlD (Optional) The business

condition of the objects
associated with the objects,
presumed to hold true until
contradicted by a
subsequent event.

readPornt ReadPointlID (Optional) The read point at
which the event took place.

biztocation Businesstocationid (Optionat) The busimess
location where the objects
associated with the
containing and contained
objects may be found, until
contradicted by a
subsequent event.
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Field Type Description

sourceList List<Source> (Optional) An unordered
list of Source elements
(Section 7.3.5.4) that
provide context about the
originating endpoint of a
business transfer of which
TNiS event is a part.

degtinationList List<Destination> (Optional) An unordered
list of Destination
elements (Section 7:3/5.4)
that provide contexbabout
the terminatingendpoint of
a business transfer of which
this event 1s'a part.

1463  Note that in the XML binding (Section 9.3), quantityList, sgurceList, and
1464 destinationList appear in the standard extension area, ta’maintain forward-compatibility
1465  with EPCIS 1.0.

1466  Explanation (non-normative): The use of the field name parentID in both
1467 Tr
1468  simjlarity in function or semantics. In general a TransactionEvent carries the same objgct
1469 identification information as an ObjectEvent; that is, a list of EPCs and/or

1470  QuantityElements. All the other information fields (bizTransactionList, bizStep,
1471 bizLocation, etc) apply equally and uniformly to all objects specified, whether or not the
1472 objgcts are specified in just the epcL.¥st and quantityList field or if the optional
1473  parentlD field is also supplied.

1474  Theg TransactionEvent provides a way to describe the association or disassociation of
1475  bus|ness transactions to ohjects. The parentlID field in the TransactionEvent highlights
1476  aspecific EPC or other ddentifier as the preferred or primary object but does not imply a
1477  phygical relationship-of-any kind, nor is any kind of nesting or inheritance implied by the
1478 TransactionkEvent itself. Only AggregationEvent instances describe actual parent
1479  child relationships and nestable parent-child relationships. This can be seen by comparing th
1480  semantics of AggregationEvent in Section 7.2.10 with the semantics of

1481 TransactionEvent below.

D

1482  Retfospective semantics:

1483 e Anevent described by bizStep (and any other fields) took place involving the business

1484 transactions enumerated in bizTransactionList, the objects in epcList and
1485 quantityList, and containing entity parentID (if specified), at eventTime and
1486 location readPoint.
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(If action is ADD) The objects in epcList and quantityList and containing entity
parentlD (if specified) were associated to the business transactions enumerated in
bizTransactionList.

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

Ifaction s DELETE, hothepcLIsSTand quantityCLTSTare empty, and parentiD
is omitted) All objects have been disassociated from the business transactions enumerated| i
bizTransactionList.

If sourceList is non-empty) This event took place within the context of abusiness
transfer whose originating endpoint is described by the sources enumerated.in
sourcelList.

If destinationList is non-empty) This event took place within'the context of a
business transfer whose terminating endpoint is described by the @estinations enumerated |in
destinationList.

bpective semantics:

If action is ADD) An association exists between thebusiness transactions enumerated in
bizTransactionList, the objects in epcListand quantityList, and containing
entity parentID (if specified).

If action is DELETE and epcList or quantityList is non-empty) An associatiof
no longer exists between the business transactions enumerated in bizTransactionLig
the objects in epcList and quantityList, and containing entity parentlID (if
specified).

If action is DELETE, both'epcList and quantityList are empty, and parentlD
is omitted) An associatiop-no longer exists between the business transactions enumerated jn
bizTransactionList and any objects.

If dispositianAisspecified) The business condition of the objects associated with the
pbjects in epcliist and quantityList and containing entity parentID (if specifiedl)
is as described-by disposition.

If disposition is omitted) The business condition of the objects associated with the
pbjects-in epcList and quantityList and containing entity parentID (if specifiedl)

isurichanged.

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

(If bizLocation is omitted) The business location of the objects associated with the
objects in epcList and quantityList and containing entity parentID (if specified)
is unknown.
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1525 7.4.6 TransformationEvent (subclass of EPCISEvent)

1526 A TransformationEvent captures information about an event in which one or more
1527  physical or digital objects identified by instance-level (EPC) or class-level (EPC Class)

1528 identifiers are fully or partially consumed as inputs and one or more objects identified by
1529 instance-level (EPC) or class-level (EPC Class) identifiers are produced as outputs. The

1530 TransformationEvent captures the relationship between the inputs and the outputs, such
1531 that any of the inputs may have contributed in some way to each of the outputs.

1532  Some transformation business processes take place over a long period of time, and so it is mefe
1533  appyopriate to represent them as a series of EPCIS events. A TransfomationlD maybe
1534  included in two or more TransformationEvents to link them together. When events share
1535 anidentical TransformationID, the meaning is that the inputs to any of those-gvents may
1536  havg contributed in some way to each of the outputs in any of those same events:

1537  Fields:

Field Type Description

eventTime (Inherited from EPCISEvent; see‘Section 7.4.1)
re¢cordTime
eventTimeZoneOffset

INputEPCLISt List<EPC> (Optional) An unordered
list of one or more EPCs
identifying (at the instance
level) objects that were
inputs to the
transformation. See
Section 7.3.3.2.

See below for constraints
on when 1nputEPCList
may be omitted.

inputQuantityList List<Quantity (Optional) An unordered
Element> list of one or more
QuantityElements
identifying (at the class
level) objects that were
inputs to the
transformation.

See below far constraints
on when
inputQuantityList
may be omitted.
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Field Type Description

outputEPCList List<EPC> (Optional) An unordered
list of one or more EPCs
naming (at the instance
level) objects that were
outputs from the
transformation. See
Section 7.3-3°2-

See below for constraints

on when
outputEPCListmay be
omitted.
outputQuantityList |List<Quantity (Optional) An.unordered
Element> list of one 0r'more

QuantityElements
identifying (at the class
level) objects that were
outputs from the
transformation.

See below for constraints
on when
outputQuantityList
may be omitted.
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Field Type Description

transformationlD TransformationlD (Optional) A unique
identifier that links this
event to other
TransformationEvents
having an identical value
of transformationliD.
VVhen specified, all INnputs
to all events sharing the
same value of the
transformationdD
may contribute toaH
outputs of all events
sharing thatvalue of
transformationlD. If
transformationlDis
omitted, then the inputs of
thisevent may contribute
to the outputs of this event,
but the inputs and outputs
of other events are not
connected to this one.

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

digposition DispositionlD (Optional) The business

condition of the objects
associated with the output
objects, presumed to hold
true until contradicted by a
subsequent event.

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

bizLocation BusinessLocationlD (Optional) The business

location where the output

ahiocte af thic Aaviant naayvy
UUJ\.«\JLJ A4 BRI AAVA'AVI DAY Illuy

be found, until
contradicted by a
subsequent event.
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Field

Type

Description

bizTransactionList

Unordered list of zero or
more
BusinessTransaction
instances

(Optional) An unordered
list of business transactions
that define the context of
this event.

sourcelList

List<Source>

(Optional) An unordered
list of Source elements

(Section 7.3.5.4) that
provide context about the
originating endpoint of a
business transfer of-which
this event is a part:

des

stinationList

List<Destination>

(Optional) An.unordered
list of Destination
elements(Section 7.3.5.4)
that provide context about
the terminating endpoint of
a business transfer of
which this event is a part.

il

I1LMD

(Optional) Instance/Lot
Master Data

(Section 7.3.6) that
describes the output
objects created during this
event.

Versi

© ISO/IEC 2015 — All rights reserved

by outputEPCLiIst and outputQuantityList, at eventTime at location
readPoint.

This event took place within the context of the business transactions enumerated in
bizTransactionList.
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(If transformationlD is omitted) Any of the input objects identified by

inputEPCLiIst and inputQuantityList of this event may have contributed to each

of the output objects identified by outputEPCList and outputQuantityListoft
event.

(If transformationlD is included) Any of the input objects identified by

his

inputEPCLiIst and inputQuantityList of this event, together with the input objects

identified by inputEPCList and inputQuantityl ist of other events having the
same value of transformationlD, may have contributed to each of the output object
identified by outputEPCList and outputQuantityList of this event, as welhas
each of the output objects identified by outputEPCList and outputQuantitylLis
pther events having the same value of transformationlD.

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

If destinationList is non-empty) This event took place within the context of a

destinationList.

bpective semantics:

SuU bsequent events.

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

If disposition is specified) The business condition of the objects identified by
outputEPCList and outputQuantityList is as described by disposition.

If disposition is omitted) The business condition of the objects associated with
identified by outputEPCList and outputQuantityList is unknown.

If bizLocatianAsspecified) The objects identified by outputEPCLi st and
outputQuan€tityList are at business location bizLocation.

If bizLoeation is omitted) The business location of the objects identified by
outputEPCLiIst and outputQuantityList is unknown.

If4 Kkmd is non-empty) The objects identified by outputEPCList and

business transfer whose terminating endpoint is described by the destinations enumerated |i

The objects identified by the instance-level identifiers in outputEPCL ist may appear|i

k of

car

utputQuantityl 1St are described by the attributes in 1 Imd

Service Layer

This section includes normative specifications of modules in the Service Layer. Together, these
modules define three interfaces: the EPCIS Capture Interface, the EPCIS Query Control
Interface, and the EPCIS Query Callback Interface. (The latter two interfaces are referred to
collectively as the EPCIS Query Interfaces.) The diagram below illustrates the relationship
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between these interfaces, expanding upon the diagram in Section 2 (this diagram is non-
normative):

EPCIS
Accessing Application

EPCIS

Accessing Application

Consume Scheduled Data

Consume Immediate Data

Control

(Accept callback data
response & exceptions)

(Accept immediate data
response & exceptions)

(Manage subscriptions

to scheduled queries)

Int
diag
ass(

A

Request/response

(Synchrenous in web service
binding; two coupled one-wa
messages in AS2 binding)

T~

EPCIS Query EPCIS Query Copntrol

Callback Interface Interface
y
* f ¢

Possible N

bypass for EPCIS
real-time Repository.
“push”

EPCIS Capture Intetface

ciations. Here is-an example:

Ne subsections below;-services are specified using UML class diagram notation. UML clags
rams used for thisqpurpose may contain interfaces having operations, but not fields or

.{.‘7 W

EPCIS Capturing Application

<<interface>>
Servicel

operationl(argll : ArgTypell, argl2 : ArgTypel2) : ReturnTypel

operation2(arg21 : ArgTypeZ21l) : void
operation3() : ReturnType3

This diagram shows a service definition for Servicel, which provides three operations.
Operationl takes two arguments, argll and argl2, having types ArgTypell and
ArgTypel2, respectively, and returns a value of type ReturnTypel. Operation?2 takes

Version 1.1, May-2014
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one argument but does not return a result. Operation3 does not take any arguments but
returns a value of type ReturnType3.

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

In the case of the standard WSDL bindings, the extension points are implemented simply by
perimitting the addition of additional operations.

8.1 Core Capture Operations Module

The Core Capture Operations Module provides operations by which core events'may be
delivered from an EPCIS Capture Application. Within this section, the word “client” refers tofan
EPCIS Capture Application and “EPCIS Service” refers to a system that.implements the EPC)S
Cagture Interface.

8.1.1 Authentication and Authorization

Some bindings of the EPCIS Capture Interface provide a means for the EPCIS Service to
authenticate the client’s identity, for the client to authenticate the EPCIS Service’s identity, of
botm. The specification of the means to authenticate is’included in the specification of each
binding. If the EPCIS Service authenticates the identity of the client, an implementation MAY
uselthe client identity to make authorization degisions as described below. Moreover, an
imglementation MAY record the client identity with the captured data, for use in subsequent
authorization decisions by the system implementing the EPCIS Query Interfaces, as describeg
Section 8.2.2.

Bedause of the simplicity of the EPEIS Capture Interface, the authorization provisions are vely
simple to state: namely, an implementation MAY use the authenticated client identity to decide
whadther a capture operation-is_permitted or not.

n

Explanation (non-norm@/e'): It is expected that trading partners will always use bindings that
proyide for client id authentication or mutual authentication when using EPCIS interfades
to share data acr rganizational boundaries. The bindings that do not offer authentication
arelexpected t@sed only within a single organization in situations where authentication is
not required to'meet internal security requirements.

8.1.2 Capture Service

<<interface>>
CoreCaptureService

capture(event : List<EPCISEvent>) : void
<<extension point>>
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The capture interface contains only a single method, capture, which takes a single argument

and returns no results. Implementations of the EPCIS Capture Interface SHALL accept each

element of the argument list that is a valid EPC1SEvent or subtype thereof according to this
specification. Implementations MAY accept other types of events through vendor extension. The
simplicity of this interface admits a wide variety of bindings, including simple message-queue

type bindings.

Explanation (non-normative): “Message-queue type bindings™ means the following. Enterprises

g gy
conjponents. A message bus provides a reliable channel for in-order delivery of messages'fro
sengler to a receiver. (The relationship between sender and receiver may be point-to-point (a
megsage ““queue’’) or one-to-many via a publish/subscribe mechanism (a message “topic™).)
“message-queue type binding” of the EPCIS Capture Interface would simply be-the designati
of g particular message bus channel for the purpose of delivering EPCIS events-from an EPC
Capture Application to an EPCIS Repository, or to an EPCIS Accessing Application by way af
the EPCIS Query Callback Interface. Each message would have a payload containing one or
more EPCIS events (serialized through some binding at the Data Definition Layer; e.g., an X
binding). In such a binding, therefore, each transmission/delivery 6f a message corresponds t

single *““capture’ operation.

Theg capture operation records one or more EPCIS events; of any type.

Arguments:
Argument Type Description
event List of EPCISEvent The event(s) to capture. All relevant

information such as the event time,
EPCs, etc., are contained within each
event. Exception: the recordTime
MAY be omitted. Whether the
recordT ime is omitted or not in
the input, following the capture
operation the recordT ime of the
event as recorded by the EPCIS
Repository or EPCIS Accessing
Application is the time of capture.

Explanation (non-normative): this
treatment of recordTime is
necessary in order for standing
gueries to be processed properly. See

n a

A
pn
IS

ML
D a

Section 8.2.5.2.

Return value:
(none)
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1656 8.2 Core Query Operations Module

1657  The Core Query Operations Module provides two interfaces, called the EPCIS Query Control
1658 Interface and the EPCIS Query Callback Interface, by which EPCIS data can be retrieved by an
1659  EPCIS Accessing Application. The EPCIS Query Control Interface defines a means for EPCIS
1660  Accessing Applications and trading partners to obtain EPCIS data subsequent to capture from
1661 any source, typically by interacting with an EPCIS Repository. It provides a means for an EPCIS
1662 Accessrng Applrcatlon to retrleve data on- demand and also enter subscrrptrons for standrng
1663 que I es-arede . S
1664 EPCIS Query CaIIback Interface W|th|n this section, the word “cIrent” refers to an EPCIS
1665  Acdessing Application and “EPCIS Service” refers to a system that implements the EPCIS
1666  Qugry Control Interface, and in addition delivers information to a client via the EPCIS Query
1667  Callback Interface.

1668 8.4.1 Authentication

1669  Some bindings of the EPCIS Query Control Interface provide a meansdor the EPCIS Service [to
1670 authenticate the client’s identity, for the client to authenticate the ERCIS Service’s identity, of
1671 bot:ﬁ. The specification of the means to authenticate is included incthe specification of each

1672  binding. If the EPCIS Service authenticates the identity of the-Client, an implementation MAY
1673  uselthe client identity to make authorization decisions as deScribed in the next section.

4

1674  Explanation (non-normative): It is expected that tradirw\artners will always use bindings that
1675  proyide for client identity authentication or mutual authentication when using EPCIS interfades
1676  to sphare data across organizational boundaries. indings that do not offer authentication
1677  arelexpected to be used only within a single organization in situations where authentication i
1678  notjrequired to meet internal security requL[eM\ents.

1679 8.4.2 Authorization

1680  An EPCIS service may wish to provide access to only a subset of information, depending on the
1681 identity of the requesting client:This situation commonly arises in cross-enterprise scenarios
1682  whare the requesting client’betongs to a different organization than the operator of an EPCIS
1683  seryice, but may also arisg in intra-enterprise scenarios.

1684  Given an EPCIS query,an EPCIS service MAY take any of the following actions in processing
1685  the guery, based.onthe authenticated identity of the client:

1686 e [The serviee MAY refuse to honour the request altogether, by responding with a

1687 SecurityException as defined below.
1688 e [The'service MAY respond with less data than requested. For example, if a client presents p
1689 very requestmyat-ObjectEvertmstances withmmaspectfredtimemtervat; theservice
1690 knows of 100 matching events, the service may choose to respond with fewer than 100
1691 events (e.g., returning only those events whose EPCs are SGTINs with a company prefix
1692 known to be assigned to the client).
1693 e The service MAY respond with coarser grained information. In particular, when the response
1694 to a query includes a location type (as defined in Section 7.3.4), the service may substitute an
1695 aggregate location in place of a primitive location.
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ObjectEvent instances, the service may choose to delete the bizTransactionList

fields in its response. The information returned, however, SHALL be well-formed EPCIS
events consistent with this specification and industry guidelines. In addition, if hiding
information would otherwise result in ambiguous, or misleading information, then the enti
event SHOULD be withheld. This applies whether the original information was captured
through the EPCIS Capture Interface or provrded by some other means. For example grve

ould result in a non-well- formed event because parentl D IS requrred when the actron
ADD:; in this instance, therefore, the entire event would have to be withheld.

e [The service MAY limit the scope of the query to data that was originally captured‘by a
particular client identity. This allows a single EPCIS service to be “partitioned™for use by
groups of unrelated users whose data should be kept separate.

An EPCIS implementation is free to determine which if any of these actionsto take in process
any|query, using any means it chooses. The specification of authorization rules is outside the
scope of this specification.

Exglanation (non-normative): Because the EPCIS specification is concerned with the query
inteffaces as opposed to any particular implementation, the EPCIS specification does not take

posjtion as to how authorization decisions are taken. Particular implementations of EPCIS may

havg arbitrarily complex business rules for authorizatien: That said, the EPCIS specification

re

n

S

ng

a

may contain standard data that is needed for authorization, whether exclusively for that purppse

or rot.

8.4.3 Queries for Large Amounts of Data
Many of the query operations defined below allow a client to make a request for a potentially

unlimited amount of data. For example, the response to a query that asks for all Ob jectEvenpt
instances within a given interval.of time could conceivably return one, a thousand, a million, or a

billjon events depending on thetime interval and how many events had been captured. This
pregent performance probléms for service implementations.

To [nitigate this problem;-an EPCIS service MAY reject any request by raising a

QueryTooLargetexception. This exception indicates that the amount of data being requested

ay

is Igrger than theservice is willing to provide to the client. The QueryTooLarge exception|is a

hin{ to the client-that the client might succeed by narrowing the scope of the original query, o

pregenting.the'query at a different time (e.qg., if the service accepts or rejects queries based on|the

curent«cemputational load on the service).

more sophisticated ways to deal with the large query problem, such as paging, cursoring, etc.
Nothing more complicated was agreed to in this version for the sake of expedience.

8.2.4 Overly Complex Queries

EPCIS service implementations may wish to restrict the kinds of queries that can be processed,

to avoid processing queries that will consume more resources than the service is willing to
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expend. For example, a query that is looking for events having a specific value in a particular
event field may require more or fewer resources to process depending on whether the
implementation anticipated searching on that field (e.g., depending on whether or not a database
column corresponding to that field is indexed). As with queries for too much data

(Section 8.2.3), this may present performance problems for service implementations.

To mitigate this problem, an EPCIS service MAY reject any request by raising a
Que ryTooComp lex exceptlon This exceptlon |nd|cates that structure of the query IS such that

ery

D

que y succeed.

A pgrticular query language may specify conditions under which an EPCIS seryice is not
perinitted to reject a query with a QueryTooComp lex exception. This pravides a minimum
levél of interoperability.

8.4.5 Query Framework (EPCIS Query Control Interface)

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

U

Theg EPCIS Query Control Interface is definedbelow. An implementation of the Query Contr
Intgrface SHALL implement all of the methods defined below.

<<gnterface>>
EPCISQueryControl Interface

subbscribe(queryNanme : String, params : QueryParams, dest : URI
comtrols : SubseriptionControls, subscriptionlD : String)

ungubscribe(SubscriptionlD : String)

poll (queryName : String, params : QueryParams) : QueryResults
getQueryNames() : List // of names
getSubscriptionlDs(queryName : String) : List // of Strings

getStandardVersion() : string
getVendorVersion() : string
<<extension point>>

Standing queries are made by making one or more subscriptions to a previously defined query
using the subscribe method. Results will be delivered periodically via the Query Callback
Interface to a specified destination, until the subscription is cancelled using the unsubscribe
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method. On-demand queries are made by executing a previously defined query using the pol 1
method. Each invocation of the pol I method returns a result directly to the caller. In either case,
if the query is parameterized, specific settings for the parameters may be provided as arguments
to subscribe or poll.

An

implementation MAY provide one or more “pre-defined” queries. A pre-defined query is

available for use by subscribe or pol l, and is returned in the list of query names returned by
getQueryNames, without the client having previously taken any action to define the query. In

particular, EPCIS 1.0 does not support any mechanism by which a client can define a new qug

and

defined queries that SHALL be provided by an implementation of the EPCIS 1.0 Query

Inte

An

Ger
mag
sch
recq
mag

corffesponding to a record time.

The

so pre-defined queries are the only queries available. See Section 8.2.7 for specific pre=

rface.

mplementation MAY permit a given query to be used with pol I but not with subscri
erally, queries for event data may be used with both pol I and subscribe, but queries
ter data may be used only with pol 1. This is because subscribe establishes a periodic
pdule for running a query multiple times, each time restricting attention to new events

rded since the last time the query was run. This mechanism cannet apply to queries for
ter data, because master data is presumed to be quasi-static.and does not have anything

specification of these methods is as follows:

:ry,

be.
for

Versi
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Method Description

subscribe Registers a subscriber for a previously defined query having
the specified name. The params argument provides the
values to be used for any named parameters defined by the
query. The dest parameter specifies a destination where
results from the query are to be delivered, via the Query
Callback Interface. The dest parameter is a URI that both
identifies a specific binding of the Query Callback Interface
to use and specifies addressing information. The controks
parameter controls how the subscription is to be processed;
in particular, it specifies the conditions under which the
query is to be invoked (e.g., specifying a periodic schedule).
The subscriptionlD is an arbitrary string that'is copied
into every response delivered to the specified.dgstination,
and otherwise not interpreted by the EPCIS;service. The
client may use the subscription b0 identify from
which subscription a given result was,generated, especially
when several subscriptions are made to the same destination.

The dest argument MAY beaull or empty, in which case
results are delivered to a prérarranged destination based on
the authenticated identity,of the caller. If the EPCIS
implementation does not have a destination pre-arranged for
the caller, or does-ot permit this usage, it SHALL raise an
Inval idURIEXception.

ungubscribe Removes afpreviously registered subscription having the
specified'subscriptionlD.

poll Invokes a previously defined query having the specified
name, returning the results. The params argument provides
the values to be used for any named parameters defined by
the query.

getQueryNames Returns a list of all query names available for use with the
subscribe and pol I methods. This includes all pre-
defined queries provided by the implementation, including
those specified in Section 8.2.7.

getSubscriptionlDs | Returns a list of all subscriptionlDs currently

I H R Iy H | ol
SUUSUTTUCU U UTC SPELTTITU TialTicu Yucty.

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 79 of 169
© ISO/IEC 2015 — All rights reserved


https://standardsiso.com/api/?name=789a0b54173ca144fc4f991c60114617

@

1793

1794
1795
1796
1797

1798
1799
1800
1801
1802
1803

1804
1805
1806
1807
1808
1809
1810

1811
1812

- ISO/IEC 19987:2015(E)

1

EPC Information Services (EPCIS)

Method Description

getStandardVersion | Returns a string that identifies what version of the

specification this implementation complies with. The
possible values for this string are defined by GS1. An
implementation SHALL return a string corresponding to a
version of this specification to which the implementation
fully complies, and SHOULD return the string

COITESPONUiNg 1o the tatest Version to whic it compliies. To
indicate compliance with this Version 1.1 of the EPCIS
specification, the implementation SHALL return the string
1.1

getVendorVersion Returns a string that identifies what vendor extensions this

implementation provides. The possible values of this string
and their meanings are vendor-defined, except that the empty
string SHALL indicate that the implementation implements
only standard functionality with no vendor extensions. When
an implementation chooses to return@non-empty string, the
value returned SHALL be a URIwhere the vendor is the
owning authority. For exampl€; this may be an HTTP URL
whose authority portion is a:xdomain name owned by the
vendor, a URN having a URN namespace identifier issued to
the vendor by IANA,.an-OID URN whose initial path is a
Private Enterprise Number assigned to the vendor, etc.

Thi
and

Inte

5 framework applies regardless of the_content of a query. The detailed contents of a query,
the results as returned from po M or delivered to a subscriber via the Query Callback

extgnsibility, as new types of gueries may be specified and fit into this general framework.

An
dec
ani

mplementation MAY festrict the behaviour of any method according to authorization
sions based on the authenticated client identity of the client making the request. For exa
mplementation may-limit the IDs returned by getSubscriptionlDs and recognized

ungubscribe {0 just those subscribers that were previously subscribed by the same client

ider

use
Ifa

s whose'data should be kept separate.

when-the query is subsequently referred to using pol I or subscribe. A QueryParams
instance is simply a set of name/value pairs, where the names correspond to parameter names
defined by the query, and the values are the specific values to be used for that invocation of
(poll) or subscription to (subscribe) the query. If a QueryParams instance includes a
name/value pair where the value is empty, it SHALL be interpreted as though that query
parameter were omitted altogether.

rface, are defined in later sections of this document. This structure is designed to facilitate

tity. This allows a single EPCIS service to be “partitioned” for use by groups of unrelated

pre<defined query defines named parameters, values for those parameters may be supplieg

ple,
y

The pol I or subscribe method SHALL raise a QueryParameterException under any
of the following circumstances:
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A parameter required by the specified query was omitted or was supplied with an empty
value

A parameter was supplied whose name does not correspond to any parameter name defined
by the specified query

Two parameters are supplied having the same name

Any other constraint imposed by the specified query is violated. Such constraints may
NCIUTE TESIFITHioNS on the range of valtues permitted for a given parameter, requirements that
two or more parameters be mutually exclusive or must be supplied together, and so on~Fhe
specific constraints imposed by a given query are specified in the documentation fon that

query.

8.2|5.1 Subscription Controls
Statrllding queries are subscribed to via the subscribe method. For eachisubscription, a

SubscriptionControls instance defines how the query is to be processed.

SubbscriptionControls

schedule : QuerySchedule // see Section 8.2.5.3

14

trigger - URI // specifies a trigger event known by the service
inftialRecordTime : Time // see Section 8.2.5.2
reportifEmpty : boolean

<<g¢xtension point>>

Thd fields of a SubscriptionControls instance are defined below.

Argument Type Description

schedule QuerySchedule (Optional) Defines the periodic
schedule on which the query is tolbe
executed. See Section 8.2.5.3.
Exactly one of schedule or
trigger isrequired; if both are
specified or both are omitted, the
implementation SHALL raise a
SubscriptionControls-
Exception..
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Argument Type Description

trigger URI (Optional) Specifies a triggering
event known to the EPCIS service
that will serve to trigger execution of
this query. The available trigger
URIs are service-dependent. Exactly
one of schedule or trigger is
Tequired; 1T both are specified or Hoth
are omitted, the implementation
SHALL raise a
SubscriptionControls-
Exception..

injtialRecordTime | Time (Optional) Specifies a time used tp
constrain what®vents are considered
when procéssing the query when |t is
executed for the first time. See
Section'8.2.5.2. If omitted, defaults
to-the time at which the subscript{on
is‘Created.

reportifEmpty boolean If true, a QueryResul ts instarlce
is always sent to the subscriber when
the query is executed. If false, a
QueryResul ts instance is senf to
the subscriber only when the resufts
are non-empty.

1834

1835 8.2(5.2 Automatic Limitation Based On Event Record Time

1836  Each subscription to a query-results in the query being executed many times in succession, the
1837  timing of each execution-being controlled by the specified schedule or being triggered by
1838 trigpering conditionspecified by trigger. Having multiple executions of the same query is
1839  only sensible if each execution is limited in scope to new event data generated since the last

1840  exefution — otherwise, the same events would be returned more than once. However, the time
1841  conptraints cannot be specified explicitly in the query or query parameters, because these do rot
1842  chapge fform one execution to the next.

L5

1843  Forlthis reason, an EPCIS service SHALL constrain the scope of each query execution for a
1844  subscribed query in the following manner. The first time the query is executed for a given
1845  subscription, the only events considered are those whose recordT ime field is greater than or
1846  equal to initialRecordTime specified when the subscription was created. For each

1847  execution of the query following the first, the only events considered are those whose

1848 recordTime field is greater than or equal to the time when the query was last executed. It is
1849  implementation dependent as to the extent that failure to deliver query results to the subscriber
1850  affects this calculation; implementations SHOULD make best efforts to insure reliable delivery
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of query results so that a subscriber does not miss any data. The query or query parameters may
specify additional constraints upon record time; these are applied after restricting the universe of
events as described above.

Explanation (non-normative): one possible implementation of this requirement is that the EPCIS
service maintains a minRecordT 1me value for each subscription that exists. The
minRecordTime for a given subscription is initially set to initialRecordTime, and
updated to the current time each time the query is executed for that subscription. Each time the
queLy IS executed, the only events considered are those wWhose recordT 1me IS greater tna<p3 br
equpl to minRecordT ime for that subscription. N\

8.2|5.3 Query Schedule

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

Each QuerySchedule field is a string, whose value must conform to the following grammar:

QugryScheduleField ::= Element ( “,” Element)*
Elgment ::= Number | Range

Rarjge ::= “[* Number *“-* Number “]”

Number ::= Digit+

Digit ::= “0” | “1” | “2” | “3™] “4”

| “57 | “6” | “77 |.'8" | “9”
Each Number that is part of the query schedule field value must fall within the legal range fo
that| field as specified in the table-below. An EPCIS implementation SHALL raise a
SubscriptionControlsException if any query schedule field value does not confort
to the grammar above, or-contains a Number that falls outside the legal range, or includes a
Ramge where the firstNumber is greater than the second Number.

-

=1

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

e |Given atime value, extract the second, minute, hour (0 through 23, inclusive), dayOfMonth

Ithrough 31, inclusive), and dayOfWeek (1 through 7. inclusive, denoting Monday thrngh
Sunday). This calculation is to be performed relative to a time zone chosen by the EPCIS
Service.

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

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 83 of 169
© ISO/IEC 2015 — All rights reserved


https://standardsiso.com/api/?name=789a0b54173ca144fc4f991c60114617

1891
1892

1893

1894
1895

1896
1897
1898

1899

1900
1901
1902
1903
1904
1905
1906

1907
1908
1909
1910
1911
1912
1913

1914
1915
1916

1917

ISO/IEC 19987:2015(E)

EPC Information Services (EPCIS)

any of the comma-separated Elements of the query schedule field.

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

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

A value extracted from the time value matches a field of the QuerySchedule if it matches

e the Element.is a Range and the value extracted from the time value is greater than or

See

An

whe
that
acc
EP(
ablg
EP(

equal to the first Number in the Range and less than or equal to the second Numbher
the Range.

examples following the table below.

EPCIS implementation SHALL interpret the QuerySchedul e as a client’s’statement of
n it would like the query to be executed, and SHOULD make reasonableefforts to adhere
schedule. An EPCIS implementation MAY, however, deviate from thelrequested schedul
brding to its own policies regarding server load, authorization, or any)other reason. If an
C1S implementation knows, at the time the subscribe method-s-called, that it will not
to honour the specified QuerySchedu l e without deviating-widely from the request, th
C1S implementation SHOULD raise a SubscriptionControlsException instead.

Ex

top
dev

In a
the

lanation (non-normative): The QuerySchedule, tsd\ge‘?l literally, specifies the exact timing
of query execution down to the second. In practice, an implementation may not wish to or ma
not |pe able to honour that request precisely, but ¢ nour the general intent. For example,
QuerySchedule may specify that a query begxe uted every hour on the hour, while an

impflementation may choose to execute the query every hour plus or minus five minutes from the
of the hour. The paragraph above is in&@n ed to give implementations latitude for this kingl of

ation. e

ny case, the automatic handling’of recordT ime as specified earlier SHALL be based or
pctual time the query is executed, whether or not that exactly matches the

D

D

jo¥)

in

QuerySchedule.
Thg field of a QuerySchedule instance are as follows.
Argument Type Description

sec¢ond String (Optional) Specifies that the query time must have a
matching seconds value. The range for this parameter
is 0 through 59, inclusive.

mirl\ute String (Optional) Specifies that the query time must have a
matching minute value The range for this parameter
is 0 through 59, inclusive.

hour String (Optional) Specifies that the query time must have a
matching hour value. The range for this parameter is
0 through 23, inclusive, with 0 denoting the hour that
begins at midnight, and 23 denoting the hour that
ends at midnight.
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Argument Type Description

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

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

dayOfweek String (Optional) Specifies that the query time must have a
matching day of week value. The range for this
parameter is 1 through 7, inclusive, with 1 tenoting
Monday, 2 denoting Tuesday, and so forth), up to 7
denoting Sunday.

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

1918
1919 Exzmples (non-normative): Here are some examples of QuerySchedule and what they mean.
1920 Example 1

1921  QugrySchedule

1922 second = ““0”

1923 r;llinute =“0”

1924 Il other fields omitted

1925  Thig means “run the query once per-hour, at the top of the hour.” If the reportlfEmpty
1926  argpment to subscribe is false, then this does not necessarily cause a report to be sent eagh
1927  hour — a report would be sent-within an hour of any new event data becoming available that
1928  matches the query.

1929

1930  QugrySchedule
1931 second = “0%

1932 inute =30
1933 hour =<2”
1934 Il other fields omitted

1935  Thi

1936 Example 3

1937  QuerySchedule

1938 second = ““0”

1939 minute = ““0”

1940 dayOfWeek = “[1-5]”

1941  This means ““run the query once per hour at the top of the hour, but only on weekdays.”
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1942  Example 4

1943  QuerySchedule
1944 hour = ““2”
1945 all other fields omitted

1946  This means ““run the query once per second between 2:00:00 and 2:59:59 each day.” This
1947  example illustrates that it usually not desirable to omit a field of finer granularity than the fields
1948 that are specified.

1949 8.2|5.4 QueryResults

1950 A QueryResults instance is returned synchronously from the pol I method of the EPCIS
1951  Quary Control Interface, and also delivered asynchronously to a subscriber of a standing quer
1952  viathe EPCIS Query Callback Interface.

~

1953 | QueryResults
1954 | ——¢
1955 | queryName : string

1956 | subpscriptionlD : string

1957 | resultsBody : QueryResultsBody
1958 | <<g¢xtension point>>

1959  Thgfields of a QueryResul ts instance are defined below.

Field Type Description

queryName String This field SHALL contain the name of
the query (the queryName argument
that was specified in the call to pol 1
or subscribe).

subbscriptionlD | string (Conditional) When a

QueryResul ts instance is delivered
to a subscriber as the result of a
standing query, subscriptioniD
SHALL contain the same string
provided as the subscriptionlD
argument the call to subscribe.

When a QueryResul ts instance is
returned as the result of a pol 1
method, this field SHALL be omitted.
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Field Type

Description

resultsBody QueryResultsBody | The information returned as the result

of a query. The exact type of this field
depends on which query is executed.
Each of the predefined queries in
Section 8.2.7 specifies the
corresponding type for this field.

8.4.6 Error Conditions

Methods of the EPCIS Query Control API signal error conditions to the client by,means of
exceptions. The following exceptions are defined. All the exception types in the:following talle
are pxtensions of a common EPC1SException base type, which contains ene required strifng
elerpent giving the reason for the exception.

Exception Name

Meaning

Sec¢urityException

The operation was not permitted due to an accgss
control violation or other security concern. Thjs
includes the tase where the service wishes to
deny authorization to execute a particular
operation based on the authenticated client
identity. The specific circumstances that may
eause this exception are implementation-specif
and outside the scope of this specification.

C,

Dupl icateNameException

(Not implemented in EPCIS 1.0)
The specified query name already exists.

QueryValidationException

(Not implemented in EPCIS 1.0)

The specified query is invalid; e.g., it containsfa
syntax error.

QueryParameterkxception

One or more query parameters are invalid,
including any of the following situations:

e the parameter name is not a recognized
parameter for the specified query

o the value of a parameter is of the wrong type

or out of range

e two or more query parameters have the same
parameter name

QueryTooLargeException

An attempt to execute a query resulted in more
data than the service was willing to provide.
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Exception Name

Meaning

QueryTooComplexException

The specified query parameters, while
otherwise valid, implied a query that
was more complex than the service was
willing to execute.

InvalidURIEXception

The URI specified for a subscriber cannot be

parsed; Hoes ot TTaITe a SCHETE TEcogrmized by
the implementation, or violates rules imposed py
a particular scheme.

Sul

pscriptionControlsException

The specified subscription controls.was invalig;
e.g., the schedule parameters wergyout of range,
the trigger URI could not be parsed or did not
name a recognized trigger,<tc.

NOS§

buchNameException

The specified query name does not exist.

NOS

buchSubscriptionException

st.

The specified subseriptionlD does note

Duy

pl icateSubscriptionException

The specifiedsubscriptionlD is identical to
a previous.subscription that was created and ngt
yet unsubscribed.

Sul

pscribeNotPermittedException

Thespecified query name may not be used with
subscribe, only with pol I,

Va

idationException

The input to the operation was not syntactically
valid according to the syntax defined by the
binding. Each binding specifies the particular
circumstances under which this exception is
raised.

I mj

plementationException

A generic exception thrown by the
implementation for reasons that are
implementation-specific. This exception contajns
one additional element: a sever ity membe
whose values are either ERROR or SEVERE.
ERROR indicates that the EPCIS implementatipn
is left in the same state it had before the operation
was attempted. SEVERE indicates that the EPCIS
implementation is left in an indeterminate stateé.

The exceptions that may be thrown by each method of the EPCIS Query Control Interface are

indi

Versi

cated in the table below:
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EPCIS Method

Exceptions

getQueryNames

SecurityException
ValidationException
ImplementationException

subscribe

NoSuchNameException
InvalidURIException
DuplicateSubscriptionException

QueryParameterException
QueryTooComplexException
SubscriptionControlsException
SubscribeNotPermittedException
SecurityException
ValidationException
ImplementationException

uns

subscribe

NoSuchSubscriptionException
SecurityException
ValidationException
ImplementationException

0]0)

NoSuchNameException
QueryParameterException
QueryTooComplexEXception
QueryTooLargeException
SecurityException
ValidationException
ImplementationException

get

[SubscriptionlDs

NoSuchNameException
SecurityException
VakidationException
ILmplementationException

get

rStandardVersion

SecurityException
ValidationException
ImplementationException

get

'VendorVersion

SecurityException
ValidationException
ImplementationException

In addition to exceptions thrown from methods of the EPCIS Query Control Interface as
enumerated above, an attempt to execute a standing query may result in a
QueryTooLargeException oran ImplementationException being sentto a
subscriber via the EPCIS Query Callback Interface instead of a normal query result. In this case,
the QueryToolLargeException or ImplementationException SHALL include, in
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addition to the reason string, the query name and the subscriptionlD as specified in the
subscribe call that created the standing query.

8.2.7 Predefined Queries for EPCIS

In EPCIS, no query language is provided by which a client may express an arbitrary query for
data. Instead, an EPCIS implementation SHALL provide the following predefined queries, which
a client may invoke using the poll I and subscribe methods of the EPCIS Query Control

Int
pre
appfopriate choice of parameters a client can achieve a variety of effects.

ejirface. Each poll or subscribe call may include parameters via the params argument. The
efined queries defined in this section each have a large number of optional parameters; by

The parameters for each predefined query and what results it returns are specifieddin-this sectipn.

An jmplementation of EPCIS is free to use any internal representation for data'it wishes, and

im
as

8.2|7.1 SimpleEventQuery

This query is invoked by specifying the string SimpleEventQuery as the queryName
argliment to pol I or subscribe. The result is a QueryResul ts instance whose body
confains a (possibly empty) list of EPC1SEvent instances. Unless constrained by the
eventType parameter, each element of the result list could be of any event type; i.e.,
ObjectEvent, AggregationEvent, QuantityEvent, TransactionEvent, or ar
extgnsion event type that is a subclass of EPC1SEvent.

Thg SimpleEventQuery SHALL be available via both pol I and subscribe; thatis, a

im
Si

Theg SimpleEventQuery is defined to return a set of events that matches the criteria specif
in the query parameters (as specified below). When returning events that were captured via th
EPCIS Capture Interface, éach event that is selected to be returned SHALL be identical to the

ori
of

im

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

repr]esentation. For any event field defined to hold an unordered list, however, an EPCIS

glement these predefined queries using any database or query technology(itichooses, so lon
the results seen by a client are consistent with this specification.

lementation SHALL NOT raise SubscribeNotPermittedException when
mpleEventQuery is specified-as.the queryName argument to subscribe.

ginally captured evernt, subject to the provisions of authorization (Section 8.2.2), the inclus
the recordT ime field, and any necessary conversions to and from an abstract internal

lementation NEED NOT preserve the order.

y

-

ed

D =

on
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Parameter Name Parameter Meaning
Value Type
eventType List of If specified, the result will only include events
String whose type matches one of the types specified

in the parameter value. Each element of the
parameter value may be one of the following
strings: ObjectEvent,
AggregationEvent, QuantitykEvent,
TransactionEvent, or
TransformationEvent. An element gf'the
parameter value may also be the name of.an
extension event type.

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

GE|eventTime Time If specified, only events with eventTime
greater than or equal to the specified value will
be included in the result.

If omitted, eventSare included regardless of
their eventT ime (unless constrained by the
LT_eventT ime parameter).

LT |eventTime Time If specified, only events with eventTime less
than'the specified value will be included in the
result.

If omitted, events are included regardless of
their eventTime (unless constrained by the
GE_eventTime parameter).

GE|recordTime Time If provided, only events with recordTime
greater than or equal to the specified value will
be returned. The automatic limitation based on
event record time (Section 8.2.5.2) may
implicitly provide a constraint similar to this
parameter.

If omitted, events are included regardless of
their recordT ime, other than automatic
lmitation-based-on-eventrecord-time

(Section 8.2.5.2).
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Parameter Name Parameter Meaning
Value Type
LT_recordTime Time If provided, only events with recordT ime

less than the specified value will be returned.

If omitted, events are included regardless of
their recordT 1me (unless constrained by the
GE_recordTime parameter or the automatic

limitation based on event record time).

EQ[action List of If specified, the result will only include events
String that (a) have an action field; and where-(b)
the value of the action field matches.one of
the specified values. The elements-of the value
of this parameter each must be ane-of the strings
ADD, OBSERVE, or DELETE;f not, the
implementation SHALL raise a
QueryParameterException.

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

EQ[b1zStep List of If specified, the result will only include events
String that (a) have a non-null bizStep field; and
where(b) the value of the bizStep field
matehes one of the specified values.

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

EQ[disposition List.of Like the EQ_buizStep parameter, but for the
String disposition field.

EQ[readPoint List of If specified, the result will only include events
String that (a) have a non-null readPoint field; and

where (b) the value of the readPoint field
matches one of the specified values.

If this parameter and WD__readPoint are both
omitted, events are returned regardless of the
value of the readPoint field or whether the

readPoint field exists at all.
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Parameter Name Parameter Meaning
Value Type
WD_readPoint List of If specified, the result will only include events
String that (a) have a non-null readPoint field; and

where (b) the value of the readPoint field
matches one of the specified values, or is a
direct or indirect descendant of one of the
specified values. The meaning of "direct or
indirect descendant” is specified by master data,
as described in Section 6.5. (WD is an
abbreviation for “with descendants.”)

If this parameter and EQ_readPointare both
omitted, events are returned regardless of the
value of the readPoint fieldorwhether the
readPoint field exists at-all.

EQ[bizLocation List of Like the EQ_readPo i)t parameter, but for
String the bizLocationield.

WD |bizLocation List of Like the WD_readPoint parameter, but for
String the bizLocation field.

EQ_bizTransaction_ List of This is not'a single parameter, but a family of

type String parameters.

If a\parameter of this form is specified, the
result will only include events that (a) include a
bizTransactionList; (b) where the
business transaction list includes an entry whose
type subfield is equal to type extracted from
the name of this parameter; and (c) where the
bizTransaction subfield of that entry is
equal to one of the values specified in this

parameter.
EQ|source_type List of This is not a single parameter, but a family of
String parameters.

If a parameter of this form is specified, the
result will only include events that (a) include a
sourcetrst(b)ywhere-the-sourcetist
includes an entry whose type subfield is equal
to type extracted from the name of this
parameter; and (c) where the source subfield
of that entry is equal to one of the values
specified in this parameter.
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Parameter Name Parameter Meaning
Value Type
EQ destination_ List of This is not a single parameter, but a family of
type String parameters.

If a parameter of this form is specified, the
result will only include events that (a) include a
destinationl ist; (b) where the
destination list includes an entry whose type
subfield is equal to type extracted from the
name of this parameter; and (c) where the
destination subfield of that entry is:equal
to one of the values specified in thisparameter.

EQ| List of If this parameter is specified, the result will only
transformationlD | String include events that (a) have a
transformationlD field(that is,
TransformationEvents or extension event
type that extend TransformationEvent);
and where (b) thestransformationlD field
is equal to onexof the values specified in this

parameter.
MATCH_epc List of If this parameter is specified, the result will only
String include events that (a) have an epcListor a
chi IdEPCs field (that is, ObjectEvent,
AggregationEvent,

TransactionEvent or extension event
types that extend one of those three); and where
(b) one of the EPCs listed in the epcList or
chi ldEPCs field (depending on event type)
matches one of the EPC patterns or URIs
specified in this parameter, where the meaning
of “matches” is as specified in Section 8.2.7.1.1.

If this parameter is omitted, events
are included regardless of their
epcList or childEPCs field or
whether the epcListor childEPCs
field exists.
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Parameter Name Parameter Meaning
Value Type
MATCH_parentliD List of Like MATCH_epc, but matches the parentlD
String field of AggregationEvent, the

parentlD field of TransactionEvent,
and extension event types that extend either
AggregationEvent or
TransactionEvent. The meaning of
“matches” is as specified in Section 8.2.7.1.1.

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

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

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

If this parameter is omitted, events are included
regardless of their outputEPCL.ist field or
whether the outputEPCL.ist field exists.
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Parameter Name Parameter Meaning
Value Type
MATCH_anyEPC List of If this parameter is specified, the result will only
String include events that (a) have an epcList field,

a chi ldEPCs field, a parentlD field, an
inputEPCList field, or an
outputEPCList field (that is,
ObjectEvent, AggregationEvent,
TransactionEvent,
TransformationEvent, or extensionevent
types that extend one of those four); and where
(b) the parentID field or one of the-EPCs
listed in the epcList, chi IdEPCs,
INputEPCLiISTt, or outputERPCLISt field
(depending on event type) matches one of the
EPC patterns or URIs specified in this
parameter. The meaningof “matches” is as
specified in Section-8.2.7.1.1.

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

MATCH_ List of If this parameter is specified, the result will only
inputERCClass String include events that (a) have an
inputQuantityList field (that is,
TransformationEventorextensiomevent
types that extend it); and where (b) one of the
EPC classes listed in the
inputQuantityList field (depending on
event type) matches one of the EPC patterns or
URIs specified in this parameter. The meaning
of “matches” is as specified in Section 8.2.7.1.1.
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Parameter Name Parameter Meaning
Value Type
MATCH_ List of If this parameter is specified, the result will only
outputEPCClass String include events that (a) have an

outputQuantityList field (that is,
TransformationEvent or extension event
types that extend it); and where (b) one of the
EPC classes Tisted 1n the
outputQuantityList field (depending on
event type) matches one of the EPC patterns or
URIs specified in this parameter. The meaning
of “matches” is as specified in Section8.2.7.1.1.

MATCH_ List of If this parameter is specified, the result will only
anyEPCClass String include events that (a) have a quantityList,
childQuantityList,
inputQuantityList, or
outputQuantitylL kst field (that is,
ObjectEvent, AggregationEvent,
TransactionEvent,
TransformationEvent, or extension event
types that-éxtend one of those four); and where
(b) one\of the EPC classes listed in any of those
fieldsmatches one of the EPC patterns or URIs
specified in this parameter. The result will also
include QuantityEvents whose epcClass
field matches one of the EPC patterns or URIs
specified in this parameter. The meaning of
“matches” is as specified in Section 8.2.7.1.1.

EQ|quantity Int (DEPCRECATED in EPCIS 1.1) If this
parameter is specified, the result will only
include events that (a) have a quantity field
(that is, QuantityEvents or extension event
type that extend QuantityEvent); and where
(b) the quantity field is equal to the specified
parameter.

GT |quantity Int (DEPCRECATED in EPCIS 1.1) Like
EQ_quantity, but includes events whose
quantity field is greater than the specified
parameter.
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Parameter Name Parameter Meaning
Value Type
GE_quantity Int (DEPCRECATED in EPCIS 1.1) Like

EQ_quantity, but includes events whose
quantity field is greater than or equal to the
specified parameter.

LT

quant i ty

Int

(DEPCRECATED in EPCIS 1.1) Like
EQ_quantity, but includes events whose
quantity field is less than the specified
parameter.

LE]

lquantity

Int

(DEPCRECATED in EPCIS 1.1) Like
EQ_quantity, but includes events whose
quantity field is less than oréequal to the
specified parameter.

EQ.

| Fieldname

List of
String

This is not a single parameter, but a family of
parameters.

If a parameter of this form is specified, the
result will only:include events that (a) have a
field named F¥e ldname whose type is either
String or.a-vocabulary type; and where (b) the
value of that field matches one of the values
speeified in this parameter.

Fieldname is the fully qualified name of an
extension field. The name of an extension field
is an XML gname; that is, a pair consisting of
an XML namespace URI and a name. The name
of the corresponding query parameter is
constructed by concatenating the following: the
string EQ__, the namespace URI for the
extension field, a pound sign (#), and the name
of the extension field.

EQ.

| Fieldname

Int
Float
Time

Like EQ_fTieldname as described above, but
may be applied to a field of type Int, Float, or
Time. The result will include events that (a)
have a field named fieldname; and where (b)

the type of the field matches the type of this
parameter (Int, Float, or Time); and where (c)
the value of the field is equal to the specified
value.

Fieldname is constructed as for
EQ_fieldname.
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Parameter Name Parameter Meaning
Value Type
GT_fieldname Int Like EQ_fi1eldname as described above, but
Float may be applied to a field of type Int, Float, or
Time Time. The result will include events that (a)
have a field named fieldname; and where (b)
the type of the field matches the type of this
parameter (Int, Float, or Time); and where (C)
the value of the field is greater than the
specified value.
Fieldname is constructed as for
EQ_fieldname.
GE | fieldname Int Analogous to GT_fieldname
LT | Fieldname Float
LE | Fieldname Time
EQ_|ILMD_fieldname List of Analogous to EQ_fieldname, but matches
String events whose ILMDyarea (Section 7.3.6)
contains a field having the specified
Tieldname.whose value matches one of the
specified values.
EQ_|ILMD_fieldname Int Analogous to EQ_TFieldname,
GT_[ILMD_fieldname Float GToFieldname, GE_fieldname,
GE_[ILMD_Fieldname Ti GE_fieldname, LT _fieldname, and
LT liLwD_ Fieldnane Ime LE_fieldname, respectively, but matches
field events whose ILMD area (Section 7.3.6)
LE_{ILMD_fieldname contains a field having the specified
Tieldname whose integer, float, or time value
matches the specified value according to the
specified relational operator.
EXISTS_fieldname | Void Like EQ_fieldname as described above, but

may be applied to a field of any type (including
complex types). The result will include events
that have a non-empty field named
Tieldname.

Eieldname

1s constructed as for

EQ fieldname.

Note that the value for this query parameter is
ignored.

Version 1.1, May-2014

© ISO/IEC 2015 — All rights reserved

All contents © 2007-2014 GS1

Page 99 of 169


https://standardsiso.com/api/?name=789a0b54173ca144fc4f991c60114617

@- ISO/IEC 19987:2015(E)
1

EPC Information Services (EPCIS)

Parameter Name Parameter Meaning
Value Type
EXISTST Void Like EXISTS_fieldname as described
ILMD_fieldname above, but events that have a non-empty field

named Fieldname in the ILMD area
(Section 7.3.6).

Eieldname is constructed as for
EQ ILMD fieldname.

Note that the value for this query parameter-is

ignored.
HASATTR List of This is not a single parameter, but a family of
fig¢ldname String parameters.

If a parameter of this form is-specified, the
result will only include events'that (a) have a
field named Fieldname whose type is a
vocabulary type; and(b) where the value of that
field is a vocabulary’element for which master
data is available; and (c) the master data has a
non-null attribute whose name matches one of
the valugs-specified in this parameter.

Fiekdname is the fully qualified name of a
field: For a standard field, this is simply the
field name; e.g., bizLocation. For an
extension field, the name of an extension field is
an XML gname; that is, a pair consisting of an
XML namespace URI and a name. The name of
the corresponding query parameter is
constructed by concatenating the following: the
string HASATTR_, the namespace URI for the
extension field, a pound sign (#), and the name
of the extension field.
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Parameter Name Parameter Meaning
Value Type
EQATTR_fieldname | List of This is not a single parameter, but a family of
_attrname String parameters.

If a parameter of this form is specified, the
result will only include events that (a) have a
field named fieldname whose type is a
vocabulary type; and (b) where the value of that
field is a vocabulary element for which master
data is available; and (c) the master data has &
non-null attribute named attrname; and)(d)
where the value of that attribute matches one of
the values specified in this parameter.

Fieldname is constructed as\for
HASATTR_fieldname,

The implementation MAY raise a
QueryParameterException if
fieldname or@ttrname includes an
underscore character.

Explanatier’ (non-normative): because the
prese e of an underscore in fieldname or
attrname presents an ambiguity as to where the
‘g'hﬁslon between fieldname and attrname lies,
implementation is free to reject the query
parameter if it cannot disambiguate.
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Parameter Name Parameter Meaning
Value Type
orderBy String If specified, names a single field that will be

used to order the results. The
orderDirection field specifies whether the
ordering is in ascending sequence or descending
sequence. Events included in the result that lack
the specified fieldaltogether may occur in any
position within the result event list.

The value of this parameter SHALL be one oF:
eventTime, recordTime, or the fully
qualified name of an extension field \whose type
is Int, Float, Time, or String. A fully qualified
fieldname is constructed as for-the
EQ_fieldname parameter, In the case of a
field of type String, the ordering SHOULD be in
lexicographic order based on the Unicode
encoding of the strings, or in some other
collating sequence appropriate to the locale.

If omitted, na-order is specified. The
implementation MAY order the results in any
order it,chooses, and that order MAY differ
evenpwhen the same query is executed twice on
the-same data.

(In EPCIS 1.0, the value quantity was also
permitted, but its use is deprecated in EPCIS
1.1)

ordlerDirection String If specified and orderBy is also specified,
specifies whether the results are ordered in
ascending or descending sequence according to
the key specified by orderBy. The value of
this parameter must be one of ASC (for
ascending order) or DESC (for descending
order); if not, the implementation SHALL raise
a QueryParameterException.

If nmiffpd’ defaults to DESC

eventCountLimit Int If specified, the results will only include the first
N events that match the other criteria, where N
is the value of this parameter. The ordering
specified by the orderBy and
orderDirection parameters determine the
meaning of “first” for this purpose.
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Parameter Name Parameter Meaning
Value Type

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

This parameter and maxEventCount are
mutually exclusive; if both are specified, a
QueryParameterException SHAI | be
raised.

This parameter may only be used when
orderBy is specified; if orderBy is onitted
and eventCountLimit is specified;a
QueryParameterException.SHALL be
raised.

This parameter differs from maxEventCount
in that this parameter limits-the amount of data
returned, whereas maxEventCount causes an
exception to be thrown if the limit is exceeded.

Explanation (nQ(l‘Snormative): A common use of
the orderBy;'orderDirection, and
event tLimit parameters is for
extremal queries. For example, to select the
mostarecent event matching some criteria, the
qguery would include parameters that select
ents matching the desired criteria, and set
orderBy to eventTime,
orderDirection to DESC, and
eventCountLimit to one.
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Parameter Name Parameter Meaning
Value Type
maxEventCount Int If specified, at most this many events will be

included in the query result. If the query would
otherwise return more than this number of
events, a QueryToolLargeException
SHALL be raised instead of a normal query

result.

This parameter and eventCountLimit are
mutually exclusive; if both are specified, a
QueryParameterException SHALL be
raised.

If this parameter is omitted, anynumber of
events may be included in the gueéry result.
Note, however, that the ERCIS implementation
Is free to raise a
QueryToolLargeException regardless of
the setting of thisparameter (see Section 8.2.3).
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he descriptions above suggest, if multiple parameters are specified an event must satisfy 3

ria in order to be included in the result set. In.other words, if each parameter is considered to

predicate, all such predicates are implicitly>conjoined as though by an AND operator. Fof

mple, if a given call to pol I specifies a value for both the EQ_bizStep and

| disposition parameters, then an event must match one of the specified bizStep
es AND match one of the specified-disposition values in order to be included in the
It.

the other hand, for those parameters whose value is a list, an event must match at least on
elements of the list in order to be included in the result set. In other words, if each elemen
ist is considered to beja predicate, all such predicates for a given list are implicitly disjoin
nough by an OR operator. For example, if the value of the EQ_bizStep parameterisat
nent list (“bs1™,*bs2”), then an event is included if its bizStep field contains the valu
| OR its bazStep field contains the value bs2.

hnother'example, if the value of the EQ b1 zStep parameter is a two element list (“bs1’
2”)and the EQ_disposition parameter is a two element list (“d1”, “d2”), then the

b of
of
ed

ct-s to include events satisfying the following predicate:

((bizStep = “bsl” OR bizStep = “bs2”)

AN

8.2

D (disposition =“d1l” OR disposition = “d2"”))

.7.1.1  Processing of MATCH Query Parameters

The parameter list for MATCH_epc, MATCH_parentl1D, MATCH_inputEPC,
MATCH_outputEPC, and MATCH_anyEPC SHALL be processed as follows. Each element of
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2029  the parameter list may be a pure identity pattern as specified in [TDS1.9], or any other URI. If
2030 the element is a pure identity pattern, it is matched against event field values using the procedure
2031  for matching identity patterns specified in [TDS1.9, Section 8]. If the element is any other URI,
2032 it is matched against event field values by testing string equality.

2033  The parameter list for MATCH_epcClass, MATCH_inputEPCClass,

2034 MATCH_outputEPCClass, and MATCH_anyEPCClass SHALL be processed as follows.
2035 Let P be one of the patterns specified in the value for this parameter, and let C be the value of an
2036 ep¢CTass Tield in the appropriate quantity TiSt of an event being considered for inclusion injthe
2037  resylt. Then the event is included if each component Pi of P matches the corresponding

2038  component Ci of C, where “matches” is as defined in [TDS1.9, Section 8].

2039  Explanation (non-normative): The difference between MATCH_epcClass and M _epc, dnd
2040  simjlar parameters, is that for MATCH_epcClass the value in the event (the epc€lass field in
2041  quantity list) may itself be a pattern, as specified in Section 7.3.3.3). Thias?ps that the valug in

2042  the pvent may contain a “*’ component. The above specification says th “*” in the EPCCIgss
2043  fieldl of an event is only matched by a “** in the query parameter. For example, if the epcClas
2044 field within an event is urn:epc:idpat:sgtin:0614141.112345.*, the event would be matched
2045 Dby the query parameter urn:epc:idpat:sgtin:0614141.* * or by = ¢

2046  urnjepc:idpat:sgtin:0614141.112345.*, but not by urn:epc:iq,pﬁ:sgtin:0614141.112345.400.

2047  8.2|7.2 SimpleMasterDataQuery

2048  Thip query is invoked by specifying the string SimpleMasterDataQuery as the
2049 queryName argument to pol 1. The result is a QueryResul ts instance whose body contgins
2050  a (possibly empty) list of vocabulary elements together with selected attributes.

2051 Thg SimpleMasterDataQuery SHALL be available via pol I but not via subscribe;
2052  thafis, an implementation SHALL raise;SubscribeNotPermittedException when
2053 SimpleMasterDataQuery is specified as the queryName argument to subscribe.

2054  Thg parameters for this query are.as follows:

Parameter Name Barameter | Required Meaning
Value
Type
vo¢abularyNane List of No If specified, only vocabulary
String elements drawn from one of the

specified vocabularies will be
included in the results. Each
element of the specified list is the
format-ORTmame fora vocabutary;
e.g., one of the URIs specified in
the table at the end of Section 7.2.

If omitted, all vocabularies are
considered.
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Parameter Name

Parameter
Value

Type

Required

Meaning

includeAttributes

Boolean

Yes

If true, the results will include
attribute names and values for
matching vocabulary elements. If
false, attribute names and values

witt ot beinctoded i the Tesutt:

1 N(

cludeChildren

Boolean

Yes

If true, the results will include the
children list for matching
vocabulary elements. If false,
children lists will not be included in
the result.

att

CributeNames

List of
String

No

If specified, only thosé attributes
whose names match one of the
specified names will be included in
the results,

If omitted, all attributes for each
matching vocabulary element will
be.included. (To obtain a list of
vocabulary element names with no
attributes, specify false for
includeAttributes.)

The value of this parameter SHALL
be ignored if
includeAttributes is false.

Note that this parameter does not
affect which vocabulary elements
are included in the result; it only
limits which attributes will be
included with each vocabulary
element.

EQ.

name

List of
String

No

If specified, the result will only
include vocabulary elements whose
names are equal to one of the
specified values

If this parameter and WD__name are
both omitted, vocabulary elements
are included regardless of their
names.

Versi
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Parameter Name

Parameter
Value

Type

Required

Meaning

WD_name

List of
String

No

If specified, the result will only
include vocabulary elements that
either match one of the specified
names, or are direct or indirect

descendants of a vocabutary
element that matches one of the
specified names. The meaning of
“direct or indirect descendant” is
described in Section 6.5. (WDJIS an
abbreviation for “with
descendants.”)

If this parameter and EQ_name are
both omitted, voeabulary elements
are includedregardless of their
names.

HASATTR

List of
String

No

If specified, the result will only
inglude vocabulary elements that
have a non-null attribute whose
name matches one of the values
specified in this parameter.

EQATTR_attrname

List of
String

No

This is not a single parameter, but a
family of parameters.

If a parameter of this form is
specified, the result will only
include vocabulary elements that
have a non-null attribute named
attrname, and where the value of
that attribute matches one of the
values specified in this parameter.
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Parameter Name Parameter | Required Meaning
Value
Type
maxElementCount Int No If specified, at most this many

vocabulary elements will be
included in the query result. If the
query would otherwise return more

tharr this amiber of vocabutary
elements, a
QueryTooLargeException
SHALL be raised instead of a
normal query result.

If this parameter is omitted, any
number of vocabulary elements
may be included inythe query result.
Note, howeverthat the EPCIS
implementation is free to raise a
QueryToolLargeException
regardiess of the setting of this
parameter (see Section 8.2.3).

As the descriptions above suggest, if multiple parameters are specified a vocabulary element
mugt satisfy all criteria in order to be included.in the result set. In other words, if each parame
is cpnsidered to be a predicate, all such predicates are implicitly conjoined as though by an A
opefator. For example, if a given call to.pol I specifies a value for both the WD_name and

ter
ND

HAS$ATTR parameters, then a vocabulary element must be a descendant of the specified elemént
AND possess one of the specified.attributes in order to be included in the result.

On the other hand, for those parameters whose value is a list, a vocabulary element must matgh
at l¢ast one of the elements of the list in order to be included in the result set. In other words,
each element of the list is considered to be a predicate, all such predicates for a given list are

imglicitly disjoined as.though by an OR operator. For example, if the value of the

EQATTR_samp keyparameter is a two element list (“s1”, “s2”), then a vocabulary element i

included if it has'a samp e attribute whose value is equal to s1 OR equal to s2.

As another-example, if the value of the EQ _name parameter is a two element list (*vel”,

“vg2”)and the EQATTR_samp I e parameter is a two element list (“s1”, “s2”), then the eff

is tg inelude events satisfying the following predicate:

1)

ECt

((name = “vel” OR name = “ve2”)
AND (sample =*s1” OR sample =“s2"))

where name informally refers to the name of the vocabulary element and samp e informally
refers to the value of the sampl e attribute.
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2075 8.2.8 Query Callback Interface

2076  The Query Callback Interface is the path by which an EPCIS service delivers standing query
2077  results to a client.

2078 | <<interface>>

2079 | EPCISQueryCallbacklInterface

2080 | ---

2081 | callbackResults(resultData : QueryResults) : void

2082 | callbackQueryToolLargeException(e : QueryToolLargeException)):
2083 | void

2084 | callbackImplementationException(e : ImplementationExcéeption) :
2085 | void

~+

2086  Each time the EPCIS service executes a standing query according to the.QuerySchedule,
2087  SHALL attempt to deliver results to the subscriber by invoking one af-the three methods of the
2088  Quary Callback Interface. If the query executed normally, the EPCIS'service SHALL invoke the
2089 cal lbackResults method. If the query resulted in a QueryTooLargeException or
2090 ImplementationException, the EPCIS service SHALL invoke the corresponding method
2091  of the Query Callback Interface.

2092  Note that “exceptions” in the Query Callback Interface are not exceptions in the usual sense of
2093  an API exception, because they are not raised as acensequence of a client invoking a method
2094  Instead, the exception is delivered to the recipient'in a similar manner to a normal result, as ar
2095  argliment to an interface method.

2096 9 | XML Bindings for Data Definition Modules

2097  This section specifies a standard XML binding for the Core Event Types data definition modd
2098  usirng the W3C XML Schema fanguage [XSD1, XSD2]. Samples are also shown.

2099  Thgschema below conformsito GS1 standard schema design rules. The schema below import
2100  the EPCqglobal standard base schema, as mandated by the design rules [XMLDRY].

€,

)

2101 9.1 Extensibility Mechanism

2102  Thg XML sehema in this section implements the <<extension point>> given inthe UNL
2103  of Sections6using a methodology described in [XMLVersioning]. This methodology provides
2104  for poth viendor/user extension, and for extension by GS1 in future versions of this specificatipn
2105  or ip supplemental specifications. Extensions introduced through this mechanism will be
2106  backward compatible, in that documents conforming to older versions of the schema will also
2107  conform to newer versions of the standard schema and to schema containing vendor-specific
2108  extensions. Extensions will also be forward compatible, in that documents that contain

2109  vendor/user extensions or that conform to newer versions of the standard schema will also
2110  conform to older versions of the schema.

2111  When a document contains extensions (vendor/user-specific or standardized in newer versions of
2112  schema), it may conform to more than one schema. For example, a document containing vendor
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extensions to the GS1 Version 1.0 schema will conform both to the GS1 Version 1.0 schema and
to a vendor-specific schema that includes the vendor extensions. In this example, when the
document is parsed using the standard schema there will be no validation of the extension
elements and attributes, but when the document is parsed using the vendor-specific schema the
extensions will be validated. Similarly, a document containing new features introduced in the
GS1 Version 1.1 schema will conform both to the GS1 Version 1.0 schema and to the GS1
Version 1.1 schema, but validation of the new features will only be available using the Version
1.1 schema.

The design rules for this extensibility pattern are given in [ XMLVersioning]. In summary it
ama@unts to the following rules:

e [For each type in which <<extension point>> occurs, include an
Xsd:anyAttribute declaration. This declaration provides for the addition of new XML
attributes, either in subsequent versions of the standard schema or in vendor/user-specific
schema.

e [For each type in which <<extension point>> occurs, include-an optional
minOccurs = 0) element named extension. The type declared for the extension
element will always be as follows:

<xsd:sequence>
<xsd:any processContents="lax" minOccurs="1" maxOccurs="unbounded"
namespace=""##local" />
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>

This declaration provides for forward-compatibility with new elements introduced into
subsequent versions of the standard schema:

e [For each type in which <<extension’ point>> occurs, include at the end of the element
list a declaration

<xsd:any processContents="lax" minOccurs="0" maxOccurs="unbounded"
namespace=""##other"/>

This declaration provides for forward-compatibility with new elements introduced in
vendor/user-specific schema.

Thd rules for adding vendor/user-specific extensions to the schema are as follows:

e |Vendor/user-spécific attributes may be added to any type in which <<extension
po i nt>>@ccurs. Vendor/user-specific attributes SHALL NOT be in the EPCglobal EPCIS
namespace (urn:-epcglobal zepcis:xsd:1) nor in the empty namespace.
\endof/user-specific attributes SHALL be in a namespace whose namespace URI has the
vendor as the owning authority. (In schema parlance, this means that all vendor/user-specific

tributes must iave quat T Fied as their formT. ) For exampie, the namespace URTmay b
an HTTP URL whose authority portion is a domain name owned by the vendor/user, a URN
having a URN namespace identifier issued to the vendor/user by IANA, an OID URN whose
initial path is a Private Enterprise Number assigned to the vendor/user, etc. Declarations of
vendor/user-specific attributes SHALL specify use=""optional™.

e Vendor/user-specific elements may be added to any type in which <<extension
point>> occurs. Vendor/user-specific elements SHALL NOT be in the EPCglobal EPCIS
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namespace (urn:-epcglobal :epcis:xsd:1) nor in the empty namespace.
Vendor/user-specific elements SHALL be in a namespace whose namespace URI has the
vendor/user as the owning authority (as described above). (In schema parlance, this means
that all vendor/user-specific elements must have qual i Fied as their form.)

To create a schema that contains vendor/user extensions, replace the <xsd:any ..
namespace=""##other”’ /> declaration with a content group reference to a group defined
in the vendor/user namespace; e.g., <xsd:group
ref="vendor:VendorExtension'>. In the schema file defining elements for the
vendor/user namespace, define a content group using a declaration of the following form:

<xsd:group name=""VendorExtension">
<xsd:sequence>
<I--
Definitions or references to vendor elements
go here. Each SHALL specify minOccurs=""0Q%«
-——>
<xsd:any processContents=""lax"
minOccurs=""0" maxOccurs="unbgunded"
namespace=""##other"/>
</xsd:sequence>
</xsd:group>

In the foregoing illustrations, vendor and VendorExtension may be any strings the
vendor/user chooses.)

ng
rences to their definitions directly into the EPCIS schema would violate the XML Schema
ique Particle Attribution constraint,-because the <xsd:any ..>element in the EPCIS
schéma can also match vendor/user=specific elements. Moving the <xsd:any ..> into the
venglor/user’s schema avoids this problem, because ##other in that schema means “match pn
element that has a namespace-other than the vendor/user’s namespace.” This does not confli
with standard elements, because the element form default for the standard EPCIS schema is
unqual 1 fied, and hence the ##other in the vendor/user’s schema does not match standard

Ex%:anation (non-normative): Because vendor/user-specific elements must be optional, inclug

~—t

e [Standardattributes may be added to any type in which <<extension point>> occurs.
Standard attrlbutes SHALL NOT bei in any namespace (i.e., SHALL be in the empty

e Standard elements may be added to any type in which <<extension point>> occurs.
New elements are added using the following rules:

e Find the innermost extension element type.

e Replace the <xsd:any .. namespace=""##1ocal"'/> declaration with (a) new
elements (which SHALL NOT be in any namespace; equivalently, which SHALL be in
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the empty namespace); followed by (b) a new extension element whose type is
constructed as described before. In subsequent revisions of the standard schema, new
standard elements will be added within this new extension element rather than within
this one.

Explanation (non-normative): the reason that new standard attributes and elements are specified
above not to be in any namespace is to be consistent with the EPCIS schema’s attribute and
element form default of unqual i fied.

As gpplied to the EPCIS 1.1 XML schema for core events (Section 9.5), this results in the

Event types defined in EPCIS 1.0 appear within the <EventList> element.

Event types defined in EPCIS 1.1 (i.e., TransformationEvent) each appear within an
extension> element within the <EventL ist> element.

For event types defined in EPCIS 1.0, new fields added in EPCIS 1 appear within the
extension> element that follows the EPCIS 1.0 fields. If additional fields are added in a
uture version of EPCIS, they will appear within a second <extension> element that is
ested within the first <extension> element, followingthe EPCIS 1.1 fields.

For event types defined in EPCIS 1.1, there is no <extension> element as the entire eyent
ype is new in EPCIS 1.1. If additional fields are added in a future version of EPCIS, they
ill appear within an <extension> element following the fields defined in EPCIS 1.1.

endor/user event-level extensions always appear just before the closing tag for the event
I.e., after any standard fields and any <extension> element), and are always in a non-
mpty XML namespace. Under no circdmstances do vendor/user extensions appear within an
extension> element; the <extension> element is reserved for fields defined in th
EPCIS standard itself.

See|Section 9.6 for examples.

=4

9.7 Standard Business Document Header
Thg XML binding for.the Core Event Types data definition module includes an optional

infdrmation required for processing within that industry. The core schema includes a “Standard

the EPCI'SHeader element in addition to the SBDH.

The XSD schema for the Standard Business Document Header may be obtained from the
UN/CEFACT website; see [SBDH]. This schema is incorporated herein by reference.

When the Standard Business Document Header is included, the following values SHALL be
used for those elements of the SBDH schema specified below.

SBDH Field (XPath) Value
HeaderVersion 1.0
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SBDH Field (XPath)

Value

Documentldentification/Standard

EPCglobal

Documentldentification/TypeVersion

1.0

Documentldentification/Type

As specified below.

WhICh speC|f|es a value for this field based on the kind of EPCIS document and the eon

ext

table,
inv hICh itis used.
Document Type and Context Value for Documentldentification/Type
EPCI1SDocument used in any Events
confext
EP({ ISMasterData used inany | MasterData
confext

EP(
the
Sec

L 1SQueryDocument used as
request side of the binding in
fion 11.3

QueryControl-Request

EPC

the
Sec

I1SQueryDocument used as
response side of the binding in
fion 11.3

QueryControl-Response

EPC

any
Cal

-11.

I1SQueryDocument used in
XML binding of the Query
back interface (Sections 11.4.2
4.4)

Query€al lback

EPC

any|

I SQueryDocument usedin
other context

Query

An mdustry group MAY speC|fy addltlonal constralnts on SBDH contents to be used within that

AS2 binding ferithe Query Control Interface (Section 11.3) also specifies additional
dard Business-Document Header fields that must be present in an EPCISQueryDocumegnt

].

industry group, but such constraints SHALL be consistent with the specifications herein.

Versi
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2246 9.3 EPCglobal Base Schema

2247  The XML binding for the Core Event Types data definition module, as well as other XML
2248  Dbindings in this specification, make reference to the EPCglobal Base Schema. This schema is
2249  reproduced below.

<xsd:schema targetNamespace="urn:epcglobal:xsd:1"
xmIns:epcglobal="urn:epcglobal :xsd:1"
xmIns:xsd=""http://www.w3.0rg/2001/XMLSchema"*
elementFormDefault="unqualified"
attributebormDefault—""1 |nq| walified""
version="1.0">
<X¥sd:annotation>
<xsd:documentation>
<epcglobal :copyright>Copyright (C) 2004 Epcglobal Inc., All Rights
Resdrved.</epcglobal :copyright>
<epcglobal :disclaimer>EPCglobal Inc., its members, officers, directors, employees, or
agerts shall not be liable for any injury, loss, damages, financial or otherwise( rarising fron,
relgted to, or caused by the use of this document. The use of said document shall constitute
youlf express consent to the foregoing exculpation.</epcglobal:disclaimer>
<epcglobal :specification>EPCglobal common components Version 1.0</epc¢global:specificatiqn>
</xsd:documentation>
</]xsd:annotation>
<xsd:complexType name="Document' abstract="true'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
EPCglobal document properties for all messages.
</xsd:documentation>
</xsd:annotation>
<xsd:attribute name="schemaVersion" type=''xsd:decimali’ use="required">
<xsd:annotation>
<xsd:documentation xml:lang="en">
The version of the schema corresponding towhich the instance conforms.
</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="creationDate" type='xsd:dateTime" use="required'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
The date the message was created. Used for auditing and logging.
</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</Axsd:complexType>
<jsd:complexType name="EPC'/>
<xsd:annotation>
<xsd:documentation_ xmk-lang="en">
EPC represents.the Electronic Product Code.
</xsd:documentation>
</xsd:annotatiorn>
<xsd:simpleContent>
<xsd:extenskon base="'xsd:string"/>
</xsd:simpleContent>
</Axsd:compdexType>
</x94d:schema>
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2299 9.4 _Additionallnformation-in Location Fields

2300 The XML binding for the Core Event Types data definition module includes a facility for the
2301 inclusion of additional, industry-specific information in the readPoint and bizLocation
2302  fields of all event types. An industry group or other set of cooperating trading partners MAY
2303 include additional subelements within the readPoint or bizLocation fields, following the
2304  required 1d subelement. This facility MAY be used to communicate master data for location
2305 identifiers, or for any other purpose.
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2306 Inall cases, however, the 1d subelement SHALL contain a unique identifier for the read point or
2307  business location, to the level of granularity that is intended to be communicated. This unique
2308 identifier SHALL be sufficient to distinguish one location from another. Extension elements
2309 added to readPoint or bizLocation SHALL NOT be required to distinguish one location
2310  from another.

2311  Explanation (non-normative): This mechanism has been introduced as a short term measure to
2312  assist trading partners in exchanging master data about location identifiers. In the long term, it
2313 is efpected that EPCIS events will include focation identifiers, and information that describeg the
2314  identifiers will be exchanged separately as master data. In the short term, however, the

2315 infrpstructure to exchange location master data does not exist or is not widely implemented. |
2316  the pbsence of this infrastructure, extension elements within the events may be used-to

2317  accpmpany each location identifier with its descriptive information. The standard

2318  SimpleEventQuery (Section 8.2.7.1) does not provide any direct means to use these extension
2319  elements to query for events. An industry group may determine that a given extension element
2320  useql to provide master data, in which case the master data features of the SimpleEventQuery
2321  (HASATTR and EQATTR) may be used in the query. It is up to an individual implementation {o
2322  use|the extension elements to populate whatever store is used to provide master data for the
2323 Dbengfit of the query processor.

=

is

2324 9.5 Schema for Core Event Types

2325  Thgfollowing is an XML Schema (XSD) for the Core Event Types data definition module. This
2326  scheéma imports additional schemas as shown in the following table:

Namespace Location Reference Source
urn:-epcglobal :xsd:1 EPCglobalxsd Section 9.3
http://www.unece.org/ce | StandardBusinessDocumentHeader.xsd | UN/CEFACT
facgt/namespaces/Standar web site: see
dBusinessDocumentHeader Section ’9 5

2328 In addition to the constraints implied by the schema, any value of type xsd:dateTime in ap
2329  instance document SHALL include a time zone specifier (either “Z” for UTC or an explicit
2330  offget from UTC):

2331  Forlany XMk glement that specifies minOccurs="0"" of type xsd:-anyURI, xsd:strijng,
2332 or gtype_derived from one of those, an EPCIS implementation SHALL treat an instance having
2333  the pmpty string as its value in exactly the same way as it would if the element were omitted
2334  altogether. The same is true for any XML attribute of similar type that specifies

2335 use="optional™.

2336  The XML Schema (XSD) for the Core Event Types data definition module is given below.:

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmIns:epcis="urn:epcglobal:epcis:xsd:1"
xmlIns:sbdh="http://www.unece.org/cefact/namespaces/StandardBusinessDocumentHeader"
xmIns:epcglobal="urn:epcglobal :xsd:1" xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace=""urn:epcglobal :epcis:xsd:1" elementFormDefault="unqualified"
attributeFormDefault="unqualified" version="1.1">

<xsd:annotation>
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<xsd:documentation xml:lang="en">
<epcglobal :copyright>Copyright (C) 2006-2013 GS1 AISBL, All Rights
Reserved.</epcglobal :copyright>
<epcglobal :disclaimer>GS1 makes NO WARRANTY, EXPRESS OR IMPLIED, THAT THIS DOCUMENT IS
CORRECT, WILL NOT REQUIRE MODIFICATION AS EXPERIENCE AND TECHNOLOGY DICTATE, OR WILL BE SUITABLE
FOR ANY PURPOSE OR WORKABLE IN ANY APPLICATION, OR OTHERWISE. Use of this document is with the
understanding that GS1 DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
ANY IMPLIED WARRANTY OF NON-INFRINGEMENT OF PATENTS OR COPYRIGHTS, MERCHANTABILITY AND/OR FITNESS
FOR A PARTICULAR PURPOSE, THAT THE INFORMATION IS ERROR FREE, NOR SHALL GS1 BE LIABLE FOR DAMAGES
OF ANY KIND, INCLUDING DIRECT, INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES,
ARISING OUT OF USE OR THE INABILITY TO USE INFORMATION CONTAINED HEREIN OR FROM ERRORS CONTAINED
HEREIN.</epcglobal :disclaimer>
<epcglobal :specification>EPC INFORMATION SERVICE (EPCIS) Version
1.14/epcglobal :specification>
</xsd:documentation>
</Axsd:annotation>
<xsd:import namespace="urn:epcglobal:xsd:1" schemalLocation="_/EPCglobal.xsd"/>
<®sd:import namespace="http://www.unece.org/cefact/namespaces/StandardBusinessDocumentHeaden'
schgmalLocation=""_/StandardBusinessDocumentHeader .xsd"/>
<8-- EPCIS CORE ELEMENTS -->
<jsd:element name="EPCISDocument" type="epcis:EPCISDocumentType"/>
<xsd:complexType name="EPCISDocumentType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
document that contains a Header and a Body.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcglobal :Document'>
<xsd:sequence>
<xsd:element name="EPCISHeader" type="epcis:EPCLSHeaderType" minOccurs="0"/>
<xsd:element name="EPCISBody" type="epcis:EPCISBodyType"/>
<xsd:element name="extension" type="epcis:EPCESPocumentExtensionType" minOccurs="0"/>
<xsd:any namespace="##other" processContentsz"lax" minOccurs="0"
max{dccurs=""unbounded"'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</Axsd:complexType>
<®sd:complexType name="EPCISDocumentExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</Axsd:complexType>

<qsd:complexType name="EPCLSHeaderType"''>
<xsd:annotation>
<xsd:documentationyxml:lang="en">
specific header(s) including the Standard Business Document Header.
</xsd:decumentation>
</xsd:annotation>
<xsd:sequence>
<xsd:efement ref="sbdh:StandardBusinessDocumentHeader"/>
<xsd:element name="extension" type="epcis:EPCISHeaderExtensionType" minOccurs="0"/>
<xsd;any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded' /3
</xsdisequence>
<ksd-anyAttribute processContents="lax"/>
</ cd:hnmpln T\J:pn
<xsd:complexType name="EPCISHeaderExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="EPCISBodyType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
specific body that contains EPCIS related Events.
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</xsd:documentation>
</xsd:annotation>
<xsd:sequence>
<xsd:element name="EventList" type="epcis:EventListType" minOccurs="0"/>
<xsd:element name="extension" type="epcis:EPCISBodyExtensionType" minOccurs="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<xsd:complexType name="EPCISBodyExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local' processContents="lax"" maxOccurs="'unbounded'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</Axsd:complexType>

<8-- EPCIS CORE ELEMENT TYPES -->
<xsd:complexType name="EventListType'>
<xsd:choice minOccurs="0" maxOccurs="unbounded'>
<xsd:element name="ObjectEvent" type="'epcis:ObjectEventType" minOccurs="0%
max{dccurs=""unbounded"'/>
<xsd:element name="AggregationEvent" type="epcis:AggregationEventType’ "\minOccurs="0"
max(dccurs=""unbounded"/>
<xsd:element name="QuantityEvent" type="epcis:QuantityEventType" minOccurs="0"
max(dccurs=""unbounded"/>
<xsd:element name="TransactionEvent" type="epcis:TransactionEventType" minOccurs="0"
max{dccurs=""unbounded"/>
<xsd:element name="extension" type="epcis:EPCISEventListExtensionType"/>
<xsd:any namespace="‘##other" processContents="lax"/>
</xsd:choice>
<I-- Note: the use of "unbounded" in both the xsd:choicelelement
and the enclosed xsd:element elements\\is, strictly speaking,
redundant. However, this was found to-avoid problems with
certain XML processing tools, and(so is retained here.
-—>
</Axsd:complexType>
<¥-- Modified in 1.1 -->
<xsd:complexType name="EPCISEventListExtensionType'>
<xsd:choice>
<xsd:element name="TransformationEvéent" type="epcis:TransformationEventType"/>
<xsd:element name="'extension" typezl'epcis:EPCISEventListExtension2Type"/>
</xsd:choice>
</Axsd:complexType>
<¥-- Since 1.1 -->
<®sd:complexType name="EPCISEventListExtension2Type'>
<xsd:sequence>
<xsd:any namespace="##lacal" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</Axsd:complexType>

<xsd:complexType name="EPCListType">
<xsd:sequence>
<xsd:element name="epc" type="epcglobal :EPC" minOccurs="0" maxOccurs="unbounded"/>
</xsd:seguence>
</Axsd:complexType>
<qsd:simpleType name="ActionType"'>
<xs@:Festriction base="'xsd:string'>
<xsd:enumeration value="ADD"/>
sd —ehmekat ron—valua="O0RSED\V/E"" /.
<xsd:enumeration value="DELETE"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="ParentlDType'>
<xsd:restriction base=''xsd:anyURI"/>
</xsd:simpleType>
<!-- Standard Vocabulary -->
<xsd:simpleType name="BusinessSteplDType'>
<xsd:restriction base=''xsd:anyURI"/>
</xsd:simpleType>
<!-- Standard Vocabulary -->

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 117 of 169
© ISO/IEC 2015 — All rights reserved


https://standardsiso.com/api/?name=789a0b54173ca144fc4f991c60114617

@, ISO/IEC 19987:2015(E)
1

EPC Information Services (EPCIS)

<xsd:simpleType name="DispositionlIDType'>
<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<I-- User Vocabulary -->
<xsd:simpleType name="EPCClassType'>
<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<I-- Standard Vocabulary -->
<!-- Since 1.1 -->
<xsd:simpleType name="UOMType'>
<xsd:restriction base=''xsd:string"/>
</xsd:simpleType>
<8-- Since 1.1 -->
<jsd:complexType name="QuantityElementType'>
<xsd:sequence>
<xsd:element name="epcClass" type="‘epcis:EPCClassType''/>
<xsd:sequence minOccurs="0">
<xsd:element name="quantity" type='xsd:decimal"/>
<xsd:element name="'uom" type="epcis:UOMType" minOccurs="0"/>
</xsd:sequence>
</xsd:sequence>
</Axsd:complexType>
<qsd:complexType name="QuantityListType'>
<xsd:sequence>
<xsd:element name="quantityElement"” type="epcis:QuantityElementType" minOccurs="0"
max{dccurs=""unbounded"'/>
</xsd:sequence>
</Axsd:complexType>

N
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<¥-- User Vocabulary -->
<Asd:simpleType name="ReadPointIDType'>
<xsd:restriction base='"'xsd:anyURI"/>
<Axsd:simpleType>
<xsd:complexType name="ReadPointType'>
<xsd:sequence>
<xsd:element name=""id" type="epcis:ReadPointlDType"/>
<xsd:element name="'extension' type="epciszReadPointExtensionType" minOccurs="0"/>
<!-- The wildcard below provides the extension mechanism described in Section 9.4 -->
<xsd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/3
</xsd:sequence>
</Axsd:complexType>
<jsd:complexType name="ReadPointExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local". processContents="1ax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processEeontents="lax"/>
</Axsd:complexType>
<i§-- User Vocabulary -->
<®sd:simpleType name="BusinessLocationlDType">
<xsd:restriction base="xsd:anyURI"/>
<Axsd:simpleType>
<xsd:complexType name=""BusinessLocationType'>
<xsd:sequence>
<xsd:element name="id" type="epcis:BusinessLocationlDType"/>
<xsd:element name="extension" type="epcis:BusinessLocationExtensionType'" minOccurs="0"/3
<!--_The’wildcard below provides the extension mechanism described in Section 9.4 -->
<xsd;any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded' /3
</xsdisequence>
</Ax&d; complexType>
Asd=ZcomplexFype—name="BusinessLocationExtensionfype"
<xsd:sequence>
<xsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<I-- User Vocabulary -->
<xsd:simpleType name="BusinessTransactionlDType'>
<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<I-- Standard Vocabulary -->
<xsd:simpleType name="BusinessTransactionTypelDType'>

N
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<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<xsd:complexType name="BusinessTransactionType'>
<xsd:simpleContent>
<xsd:extension base="epcis:BusinessTransactionlDType">
<xsd:attribute name="type" type="epcis:BusinessTransactionTypelDType" use="optional'/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="BusinessTransactionListType'">
<xsd:sequence>
<xsd:element name="bizTransaction' type="epcis:BusinessTransactionType"
max{dccurs=""unbounded"'/>
</xsd:sequence>
</Axsd:complexType>
<i§-- User Vocabulary -->
<8-- Since 1.1 -->
<Asd:simpleType name="SourceDestIDType'>
<xsd:restriction base=''xsd:anyURI"/>
<Axsd:simpleType>
<¥-- Standard Vocabulary -->
<8-- Since 1.1 -->
<qsd:simpleType name='"'SourceDestTypelDType">
<xsd:restriction base='"xsd:anyURI"/>
<Axsd:simpleType>
<8-- Since 1.1 -->
<xsd:complexType name="SourceDestType'>
<xsd:simpleContent>
<xsd:extension base="epcis:SourceDestIDType">
<xsd:attribute name="type" type="epcis:SourceDestTypelDType" use="‘required'/>
</xsd:extension>
</xsd:simpleContent>
</Axsd:complexType>
<xsd:complexType name="SourcelListType'>
<xsd:sequence>
<xsd:element name="'source" type="epcis:SourceDestType'" maxOccurs="unbounded"/>
</xsd:sequence>
</Axsd:complexType>
<®sd:complexType name="DestinationListType'>
<xsd:sequence>
<xsd:element name="destination"” type="epcis:SourceDestType" maxOccurs="unbounded"/>
</xsd:sequence>
</Axsd:complexType>

<i§-- User Vocabulary -->

<#-- Since 1.1 -->

<Asd:simpleType name="TransformationlDType'>
<xsd:restriction base='"xsd:anyURI"/>
<Axsd:simpleType>

<8-- Since 1.1 -->
<xsd:complexType name=""1LMDType"'>
<xsd:sequence>
<xsd:element name="extension" type="epcis:ILMDExtensionType" minOccurs="0"/>
<xsd:any, hamespace=""##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/3
</xsd:sequence>
<xsd zanyAttribute processContents="lax"/>
<AxsdtcomplexType>
<AqsdzcomplexType name="ILMDExtensionType'>
Sd-ceauance
= -
<xsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

OO0 OO OOOOOOOOOOOOW©O 0000000000 00000000 O~~~ I~O O OYO YY) OXOHYU1UTUT

<!-- items listed alphabetically by name -->

<I-- Some element types accommodate extensibility in the manner of
"Versioning XML Vocabularies' by David Orchard (see
http://www.xml.com/pub/as/2003/12/03/versioning.html).
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In this approach, an optional <extension> element is defined
for each extensible element type, where an <extension> element
may contain future elements defined in the target namespace.

In addition to the optional <extension> element, extensible element
types are declared with a final xsd:any wildcard to accommodate
future elements defined by third parties (as denoted by the ##other
namespace) -

Finally, the xsd:anyAttribute facility is used to allow arbitrary
attributes to be added to extensible element types. -->
<jsd:complexType name="EPCISEventType" abstract="true'">
<xsd:annotation>
<xsd:documentation xml:lang="en">
base type for all EPCIS events.
</xsd:documentation>
</xsd:annotation>
<xsd:sequence>
<xsd:element name="eventTime' type=''xsd:dateTime'/>
<xsd:element name="recordTime" type="xsd:dateTime" minOccurs="0"/>
<xsd:element name="eventTimeZoneOffset" type="xsd:string"/>
<xsd:element name="baseExtension' type="epcis:EPCISEventExtensionType'”minOccurs="0"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</Axsd:complexType>
<jsd:complexType name="EPCISEventExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local' processContents="l1ax" maxOeelrs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</Axsd:complexType>

<xsd:complexType name="ObjectEventType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
Object Event captures information about an“event pertaining to one or more
objects identified by EPCs.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCLSEventType'>
<xsd:sequence>
<xsd:element name="epcList" type="epcis:EPCListType"/>
<xsd:element name="action™ type="epcis:ActionType"/>
<xsd:element name="b1zStep" type="epcis:BusinessSteplIDType" minOccurs="0"/>
<xsd:element name="d¥sposition’ type="epcis:DispositionlIDType" minOccurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType" minOccurs="0"/>
<xsd:element name="bizLocation" type="epcis:BusinessLocationType" minOccurs="0"/>
<xsd:elementCname="bizTransactionList” type="epcis:BusinessTransactionListType"
minQccurs="0"/>
<xsd:element name="extension" type="epcis:ObjectEventExtensionType" minOccurs="0"/>
<xsd:any‘“namespace=""##other" processContents="lax" minOccurs="0"
max(dccurs=""unbeunded" />
</xsd=sequence>
<xsd:ianyAttribute processContents="lax"/>
</xsd:extension>
</xsdicomplexContent>
</Ax&d; complexType>
< Modi-fied—in—1—1
<xsd:complexType name="'ObjectEventExtensionType'>
<xsd:sequence>
<xsd:element name="quantityList" type="epcis:QuantityListType" minOccurs="0"/>
<xsd:element name="sourcelList" type="epcis:SourcelListType" minOccurs="0"/>
<xsd:element name="'destinationList" type="epcis:DestinationListType" minOccurs="0"/>
<xsd:element name=""ilImd" type="epcis:ILMDType" minOccurs="0"/>
<xsd:element name="extension" type="epcis:ObjectEventExtension2Type" minOccurs="0"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<!-- Since 1.1 -->
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<xsd:complexType name="ObjectEventExtension2Type'>
<xsd:sequence>
<xsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name='"‘AggregationEventType">
<xsd:annotation>
<xsd:documentation xml:lang="en">
Aggregation Event captures an event that applies to objects that
have a physical association with one another.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType">
<xsd:sequence>
<xsd:element name="parentlD" type="epcis:ParentlIDType" minOccurs="0"/>
<xsd:element name="childEPCs" type="epcis:EPCListType'/>
<xsd:element name="action" type="epcis:ActionType"/>
<xsd:element name="bizStep" type="epcis:BusinessSteplIDType" minOccurs="0"/>
<xsd:element name="disposition" type="epcis:DispositionlDType" minOccurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType" minOccurs='"0"/>
<xsd:element name="bizLocation" type="'epcis:BusinessLocationType'® minOccurs="0"/>
<xsd:element name="bizTransactionList" type="epcis:BusinessTransactionListType"
minQccurs="0"/>
<xsd:element name="extension" type="epcis:AggregationEventExtensionType"
minQJccurs="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
max{dccurs=""unbounded"'/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</Axsd:complexType>
<¥-- Modified in 1.1 -->
<qsd:complexType name="AggregationEventExtensionType'>
<xsd:sequence>
<xsd:element name="childQuantityList" type="epcis:QuantityListType" minOccurs="0"/>
<xsd:element name="'sourcelList" type=epcis:SourceListType" minOccurs="0"/>
<xsd:element name="'destinationListl._type="epcis:DestinationListType" minOccurs="0"/>
<xsd:element name="extension" type='epcis:AggregationEventExtension2Type" minOccurs="0"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</Axsd:complexType>
<#-- Since 1.1 -->
<jsd:complexType name="AggregationEventExtension2Type'>
<xsd:sequence>
<xsd:any namespacet=""##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute_processContents="lax"/>
</Axsd:complexType>

<qsd:complexType name="'QuantityEventType'>
<xsd:anngtation>
<xsd:doeumentation xml:lang="en">
Quantity Event captures an event that takes place with respect to a specified quantity qf
object class.
</Xsd:documentation>
VAvZYal = annetation
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType'>
<xsd:sequence>
<xsd:element name="epcClass" type="epcis:EPCClassType"/>
<xsd:element name="'quantity" type=''xsd:int'/>
<xsd:element name="bizStep" type="epcis:BusinessSteplDType" minOccurs="0"/>
<xsd:element name="disposition' type="epcis:DispositionlDType" minOccurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType" minOccurs="0"/>
<xsd:element name="bizLocation" type="epcis:BusinessLocationType'" minOccurs="0"/>
<xsd:element name="bizTransactionList" type="epcis:BusinessTransactionListType"
minOccurs="0"/>

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 121 of 169
© ISO/IEC 2015 — All rights reserved


https://standardsiso.com/api/?name=789a0b54173ca144fc4f991c60114617

@, ISO/IEC 19987:2015(E)
1

EPC Information Services (EPCIS)

<xsd:element name="extension" type="epcis:QuantityEventExtensionType" minOccurs="0"/>
<xsd:any namespace="'##other" processContents="lax" minOccurs="0"
maxOccurs=""unbounded" />
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="QuantityEventExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</Axsd:complexType>

<qsd:complexType name='"'"TransactionEventType">
<xsd:annotation>
<xsd:documentation xml:lang="en">
Transaction Event describes the association or disassociation of physical pbjects to ong or
morg business
transactions.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType">
<xsd:sequence>
<xsd:element name="bizTransactionList" type="epcis:BusinessTransactionListType"/>
<xsd:element name="parentlD" type="epcis:ParentIDType” minOccurs="0"/>
<xsd:element name="epcList" type="epcis:EPCListType*/>
<xsd:element name="action" type="epcis:ActionType />
<xsd:element name="bizStep" type="epcis:BusinessSteplIDType" minOccurs="0"/>
<xsd:element name="disposition"” type="epcis:DispositionlDType" minOccurs="0"/>
<xsd:element name="'readPoint" type="epcis:ReadPointType" minOccurs="0"/>
<xsd:element name="bizLocation" type="epcisiBusinessLocationType" minOccurs="0"/>
<xsd:element name="extension" type="epcis:TransactionEventExtensionType"
min(Jccurs="0"/>
<xsd:any namespace="'##other" processCoentents="lax" minOccurs="0"
max{dccurs=""unbounded"'/>
</xsd:sequence>
<xsd:anyAttribute processContents=lbax"/>
</xsd:extension>
</xsd:complexContent>
</Axsd:complexType>
<¥-- Modified in 1.1 -->
<qsd:complexType name="TransactionEventExtensionType'>
<xsd:sequence>
<xsd:element name="quantityList"” type="epcis:QuantityListType" minOccurs="0"/>
<xsd:element name="'sourcelList" type="epcis:SourceListType" minOccurs="0"/>
<xsd:element name={"destinationList" type="epcis:DestinationListType" minOccurs="0"/>
<xsd:element namé=yextension" type="epcis:TransactionEventExtension2Type" minOccurs="0"/>
</xsd:sequence>
<xsd:anyAttribute/processContents="lax"/>
</Axsd:complexType>
<¥-- Since 1¢l'-->
<jsd:complexType name="TransactionEventExtension2Type'>
<xsd:sequence>
<xsd;.any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsdisequence>
<ksd-anyAttribute processContents="lax"/>

< sd-complexvbe
7 = L PALd
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<!-- Since 1.1 -->
<xsd:complexType name="TransformationEventType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
Transformation Event captures an event in which inputs are consumed
and outputs are produced
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType'>
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<xsd:sequence>
<xsd:element name="inputEPCList" type="epcis:EPCListType" minOccurs="0"/>
<xsd:element name=""inputQuantityList" type="epcis:QuantityListType'" minOccurs="0"/>
<xsd:element name=""outputEPCList" type="epcis:EPCListType" minOccurs="0"/>
<xsd:element name="outputQuantityList" type="epcis:QuantityListType" minOccurs="0"/>

<xsd:element name="transformationlD" type="epcis:TransformationlDType" minOccurs="0"/>

<xsd:element name="bizStep" type="epcis:BusinessSteplDType" minOccurs="0"/>
<xsd:element name="disposition" type="epcis:DispositionIDType" minOccurs="0"/>
<xsd:element name="readPoint" type="epcis:ReadPointType" minOccurs="0"/>
<xsd:element name="bizLocation" type="epcis:BusinessLocationType" minOccurs="0"/>
<xsd:element name="bizTransactionList" type="epcis:BusinessTransactionListType"

minOccurs="0""/>
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<xsd:element name="sourcelList" type="epcis:SourcelListType" minOccurs="0"/>
<xsd:element name="destinationList" type="epcis:DestinationListType" minOccurs="0"/3
<xsd:element name=""ilImd" type="epcis:ILMDType" minOccurs="0"/>
<xsd:element name="extension' type="epcis:TransformationEventExtensionType"
ccurs="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
ccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
xsd:complexType>
-- Since 1.1 -->
sd:complexType name="TransformationEventExtensionType'">
<xsd:sequence>
<xsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
xsd:complexType>
d:schema>

Core Event Types — Examples (hon-normative)
5 section provides examples of EPC1SDocuments, rendered into XML [XML1.0].

.1 Example 1 — Object Evgnts with Instance-Level Identification

example in this section contains two Ob jectEvents, each containing instance-level
tification. This example only uses features from EPCIS 1.0 and vocabulary from CBV 1.1.
second event shows an event-level vendor/user extension element named myField,
pwing the method for vendor/user extensions specified in Section 9.1.

1 version="1.0" encoding="UTF-8" standalone="yes"?>
is:EPCISDocument
xmlns:epcis="urnzepcglobal:epcis:xsd:1"
xmlns:examples"http://ns.example.com/epcis"
xmIns:xsi="http://www.w3.0org/2001/XMLSchema-instance"
creationDate="2005-07-11T11:30:47.0Z"
schemaVersdon=""1_1">

<HPCISBody>
<EvéntList>
<0bjectEvent>
<eventTime>2005-04-03T20:33:31.116-06:-00</eventTime>
<eventTimeZoneOffset>-06:00</eventTimeZoneOffset>
<epcList>
<epc>urn:epc:id:sgtin:0614141.107346.2017</epc>
<epc>urn:epc:id:sgtin:0614141.107346.2018</epc>
</epcList>
<action>0BSERVE</action>
<bizStep>urn:epcglobal :cbv:bizstep:shipping</bizStep>
<disposition>urn:epcglobal:cbv:disp:in_transit</disposition>
<readPoint>
<id>urn:epc:id:sgln:0614141.07346.1234</id>
</readPoint>
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<bizTransactionList>
<bizTransaction
type=""urn:epcglobal :cbv:btt:po">http://transaction.acme.com/po/12345678</bizTransaction>
</bizTransactionList>
</ObjectEvent>
<ObjectEvent>
<eventTime>2005-04-04T20:33:31.116-06:00</eventTime>
<eventTimeZoneOffset>-06:00</eventTimeZoneOffset>
<epcList>
<epc>urn:epc:id:sgtin:0614141.107346.2018</epc>
</epcList>
<action>0BSERVE</action>
<bizStep>urn:epcglobal:cbv:bizstep:receiving</bizStep>
<disposition>urn:epcglobal:cbv:disp:in_progress</disposition>
<readPoint>
<id>urn:epc:id:sgln:0012345.11111.400</id>
</readPoint>
<bizLocation>
<id>urn:epc:id:sgln:0012345.11111.0</id>
</bizlLocation>
<bizTransactionList>
<bizTransaction
typd=""urn:epcglobal :cbv:btt:po'>http://transaction.acme.com/po/12345678</bizTransaction>
<bizTransaction
typg=""urn:epcglobal :cbv:btt:desadv">urn:epcglobal :cbv:bt:0614141073467:3¥52</bizTransaction>
</bizTransactionList>
<example:myField>Example of a vendor/user extension</example:myField>
</ObjectEvent>
</EventList>
</EPCISBody>
</efcis:EPCISDocument>
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2933 9.64.2 Example 2 — Object Event with Class-Level Identification

2934  Thgexample in this section contains one Ob jectEvent, containing only class-level
2935 identification. Note that the <epcL1st> element is still present, though empty, as this is
2936  required by the XML schema in order to maintain backward-compatibility with EPCIS 1.0. The
2937 QuantityList, along with other elements new in EPCIS 1.1, are all found in the

2938 <extension> area which is reserved for new features in EPCIS 1.1 (see Section 9.1). A
2939  vengdor/user extension named myField is also included.

2940 <?xnl version="1.0" encoding=x"UTF-8" standalone="yes"?>

941 <epdis:EPCISDocument

942 xmIns:epcis="urn:epcglobal:epcis:xsd:1"

943 xmlns:example="http://ns.example.com/epcis"

944 xmlns:xsi="http://ww.w3.0rg/2001/XMLSchema-instance"

945 creationDate="2005-07-11T11:30:47.0Z"

946 schemaVersion='1.1">

947 <HPCISBody>

948 <EventList$

949 <ObjectEvent>

950 <evehtTime>2013-06-08T14:58:56.591Z</eventTime>

951 <eventTimeZoneOffset>+02:00</eventTimeZoneOffset>

952 <eépcList/>

953 <action>0BSERVE</action>

954 b1ZStepsurn:epcglobal -chbv:-biZStep : Teceiving</bizSteps
955 <disposition>urn:epcglobal:cbv:disp:in_progress</disposition>
956 <readPoint>

957 <id>urn:epc:id:sgln:0614141.00777.0</id>

958 </readPoint>

959 <bizLocation>

960 <id>urn:epc:id:sgln:0614141.00888.0</id>

961 </bizLocation>

962 <extension>

963 <quantityList>

964 <quantityElement>

965 <epcClass>urn:epc:class:1gtin:4012345.012345.998877</epcClass>
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<quantity>200</quantity>
<uom>KGM</uom>
<I-- Meaning: 200 kg of GTIN "04012345123456" belonging to lot "998877"-->
</quantityElement>
</quantityList>
<sourcelList>
<source
type=""urn:epcglobal :cbv:sdt:possessing_party">urn:epc:id:sgln:4012345.00001.0</source>
<I-- Party which had physical possession at the originating endpoint of the business
transfer, e.g., a forwarder-->
<source
type=""urn:epcglobal :cbv:sdt:location">urn:epc:id:sgln:4012345.00225.0</source>
<I-- Physical location of the originating endpoint, e.g., a distribution centre,o}
the |[forwarder-->
</sourcelList>
<destinationList>
<destination
typg=""urn:epcglobal :cbv:sdt:owning_party'>urn:epc:id:sgln:0614141.00001.0</destination>
<!-- Party which owns the physical objects at the terminating endpoipty)e.g., a
retdil company -->
<destination
typg=""urn:epcglobal :cbv:sdt: location'>urn:epc:id:sgln:0614141.00777 .0</destihation>
<!-- Physical location of the terminating endpoint, e.g., a warehouse of the retal

comgany-->
</destinationList>
</extension>
<example:myField>Example of a vendor/user extension</example:myField>
</ObjectEvent>
</EventList>
</EPCISBody>
</efcis:EPCISDocument>

9.4.3 Example 3 — Aggregation Event.waiath Mixed Identification

The example in this section contains one AggregationEvent, containing children having
both instance-level and class-level identification. The Chi ldQuantityList is found in th
<extension> area which is reserved forinew features in EPCIS 1.1 (see Section 9.1). A
venpor/user extension named myFie ldis also included.

<?xnl version="1.0" encoding="UTF-8% standalone="yes"?>
<epdis:EPCISDocument
xmIns:epcis="urn:epcglobal zepeis:xsd:1"
xmlns:example="http://ns €xample.com/epcis"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
creationDate="2005-07=11711:30:47.0Z"
schemaVersion="1_.1">
<HPCISBody>
<EventList>
<AggregationEvent>
<eventTime>2013-06-08T14:58:56.5917</eventTime>
<eventTineZoneOffset>+02:00</eventTimeZoneOffset>
<paréntiD>urn:epc:id:sscc:0614141.1234567890</parentlD>
<ch#1dEPCs>
<epc>urn:epc:id:sgtin:0614141.107346.2017</epc>
<epc>urn:epc:id:sgtin:0614141.107346.2018</epc>
</childEPCs>
FCTtIOMSOBSERVEIZaTtion
<bizStep>urn:epcglobal :cbv:bizstep:receiving</bizStep>
<disposition>urn:epcglobal :cbv:disp:in_progress</disposition>
<readPoint>
<id>urn:epc:id:sgln:0614141.00777.0</id>
</readPoint>
<bizLocation>
<id>urn:epc:id:sgln:0614141.00888.0</id>
</bizlLocation>
<extension>
<childQuantityList>
<quantityElement>

v
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</EPCISBody>
</efcis:EPCISDocument>

3031 <epcClass>urn:epc:idpat:sgtin:4012345.098765.*</epcClass>

3032 <quantity>10</quantity>

3033 <I-— Meaning: 10 units of GTIN "04012345987652" -->

3034 </quantityElement>

3035 <quantityElement>

3036 <epcClass>urn:epc:class:1gtin:4012345.012345.998877</epcClass>
3037 <quantity>200.5</quantity>

3038 <uom>KGM</uom>

3039 <1-— Meaning: 200.5 kg of GTIN "04012345123456" belonging to lot "998877"-->
3040 </quantityElement>

3041 </childQuantityList>

3042 </extension>

3043 <example:myField>Example of a vendor/user extension</example:myField>
3044 </AggregationEvent>

3045 </EventList>

3046

3047

3048 9..4 Example 4 — Transformation Event

3049  Thgexample in this section contains one TransformationEvent, containing children
3050 havjng both instance-level and class-level identification. Instance/lot Mastér Data (ILMD) is @lso
3051 included, which describes the outputs of the transformation. A vendar/user extension named
3052 mykieldisalso included. The entire event is wrapped in the <extension> element of
3053  EvantList which is reserved for new event types in EPCIS 1.1.(see Section 9.1).

<?xnl version="1.0" encoding=""UTF-8" standalone="yes"?>
<epdis:EPCISDocument schemaVersion="1.1" creationDate="2013-06-04T14:59:02.099+02:00"
xmlrjs:epcis="urn:epcglobal :epcis:xsd:1" xmlns:example="http://ns.example.com/epcis'>
<HPCISBody>
<EventList>
<extension>
<TransformationEvent>
<eventTime>2013-10-31T14:58:56.5917</eventTime>
<eventTimeZoneOffset>+02:00</eventTimeZoneOffset>
<inputEPCList>
<epc>urn:epc:id:sgtin:4012345,011122.25</epc>
<epc>urn:epc:id:sgtin:4000001:065432.99886655</epc>
</InputEPCList>
<inputQuantityList>
<quantityElement>
<epcClass>urn:epc:class:1gtin:4012345.011111.4444</epcClass>
<quantity>10</quantity>
<uom>KGM</uom>
</quantityElement>
<quantityElement>
<epcClass>urn:epc:class:lgtin:0614141.077777.987</epcClass>
<quantity>30</quantity>
<!--_As jthe uom field has been omitted, 30 instances (e.g., pieces) of GTIN
"00414141777778"belonging to lot "987" have been used. -->
</quantityElement>
<quantityElement>
<epcClass>urn:epc:idpat:sgtin:4012345.066666.*</epcClass>
<quantity>220</quantity>
<I-- As the uom field has been omitted and as an EPC pattern is indicated, 220
instances (e.g., pieces) of GTIN "04012345666663" have been used. -->
</quantityElement>
</inputQuantityList>
<outputEPCList>
<epc>urn:epc:id:sgtin:4012345.077889.25</epc>
<epc>urn:epc:id:sgtin:4012345.077889.26</epc>
<epc>urn:epc:id:sgtin:4012345.077889.27</epc>
<epc>urn:epc:id:sgtin:4012345.077889.28</epc>
</outputEPCList>
<bizStep>urn:epcglobal :cbv:bizstep:transforming</bizStep>
<disposition>urn:epcglobal:cbv:disp:in_progress</disposition>
<readPoint>
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3095 <id>urn:epc:id:sgln:4012345.00001.0</id>

3096 </readPoint>

3097 <ilmd>

3098 <l-- Section, in which the instance/ lot master data referring to the objects indicated
3099 in the outputEPCList are defined.-->

3100 <example:bestBeforeDate>2014-12-10</example:bestBeforeDate>

3101 <!-- The namespace “"example® is just a placeholder for the domain under which the ILMD
3102 attributes are defined (for instance, by a GS1 working group). Meaning: the best before date of
3103 the above GTIN + lot is the 10th December 2014. -->

3104 <example:batch>XYZ</example:batch>

3105 </ilmd>

3106 <example:myField>Example of a vendor/user_extension</example:myField>

3107 </TransformationEvent>

3108 </extension>

3109 </EventList>

3110 </AEPCISBody>

3111 </efcis:EPCISDocument>

3112 9.1 Schema for Master Data
3113  Thgfollowing is an XML Schema (XSD) defining the XML binding of master data for the Cqre
3114  Event Types data definition module. This schema is only used for retugning results from the
3115 SimpleMasterDataQuery query type (Section 8.2.7.2). This schema imports additional
3116  schemas as shown in the following table:

Namespace Location Refereneg Source
urn:-epcglobal :xsd:1 EPCglobal.xsd Section 9.3
http://www.unece.org/ce | StandardBusinessDocumentHeader.xsd | UN/CEFACT
facit/namespaces/Standar web site: see
dBusinessDocumentHeader Section '9 2
urn:epcglobal:epcis:xsd | EPCglobal-epcis-1_1.xsd Section 9.5

o

3118 In addition to the constraints implied by the schema, any value of type xsd:dateTime in ap
3119 instance document SHALL include a time zone specifier (either “Z” for UTC or an explicit
3120  offget from UTC).

3121  Forlany XML element-ef type xsd :anyURI or xsd: string that specifies
3122  mipOccurs=""0",an EPCIS implementation SHALL treat an instance having the empty strjng
3123  asifs value in exactly the same way as it would if the element were omitted altogether.

3124  Thg XML Schema (XSD) for master data is given below.:

<?xnl version="1.0" encoding=""UTF-8"7?>
<xsq:schema xmlns:epcismd=""urn:epcglobal:epcis-masterdata:xsd:1"
Amins:sbdh="http://www.unece.org/cefact/namespaces/StandardBusinessDocumentHeader"
MIrsS . epLygrolar= urii.eptygrobar.xXsu. 1
xmIns:epcis="urn:epcglobal:epcis:xsd:1"
xmIns:xsd=""http://www.w3.0rg/2001/XMLSchema"*
targetNamespace=""urn:epcglobal :epcis-masterdata:xsd:1"
elementFormDefault=""unqualified"
attributeFormDefault="unqualified"”
version="1.0">
<xsd:annotation>
<xsd:documentation xml:lang="en">
<epcglobal :copyright>Copyright (C) 2006, 2005, 2004 EPCglobal Inc., All Rights
Reserved.</epcglobal :copyright>
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<epcglobal :disclaimer>EPCglobal Inc., its members, officers, directors, employees, or
agents shall not be liable for any injury, loss, damages, financial or otherwise, arising from,
related to, or caused by the use of this document. The use of said document shall constitute
your express consent to the foregoing exculpation.</epcglobal:disclaimer>
<epcglobal :specification>EPC INFORMATION SERVICE (EPCIS) Version
1.0</epcglobal :specification>
</xsd:documentation>
</xsd:annotation>
<xsd:import namespace="urn:epcglobal:xsd:1" schemalLocation="_/EPCglobal.xsd"/>
<xsd:import
namespace="http://www.unece.org/cefact/namespaces/StandardBusinessDocumentHeader"
schemalocation=""./StandardBusinessDocumentHeader .xsd"/>
<A{sd:import
namespace=""urn:epcglobal :epcis:xsd:1"
schemalLocation="_/EPCglobal-epcis-1_1._xsd"/>

<¥-- MasterData CORE ELEMENTS -->
<xsd:element name="EPCISMasterDataDocument' type="epcismd:EPCISMasterDataDocumentiype'/>
<qsd:complexType name="EPCISMasterDataDocumentType"''>
<xsd:annotation>
<xsd:documentation xml:lang="en">
MasterData document that contains a Header and a Body.
</xsd:documentation>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="epcglobal :Document'>
<xsd:sequence>
<xsd:element name="EPCISHeader" type=""epcis:EPCISHeaderType'" minOccurs="0"/>
<xsd:element name="EPCISBody" type="epcismd:EPCISMastérDataBodyType'' />
<xsd:element name="extension" type="epcismd:EPCISMasterDataDocumentExtensionType"
minQccurs="0"/>
<xsd:any namespace="##other" processContents="lax! minOccurs="0"
max(dccurs=""unbounded" />
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
</Axsd:complexType>

<¥sd:complexType name="EPCISMasterDataBodyType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
MasterData specific body that(centains Vocabularies.
</xsd:documentation>.
</xsd:annotation>
<xsd:sequence>
<xsd:element name="VoeabularyList" type="epcismd:VocabularyListType" minOccurs="0"/>
<xsd:element name="extension" type="epcismd:EPCISMasterDataBodyExtensionType"
minQJccurs="0"/>
<xsd:any namespaCes ##other" processContents="lax" minOccurs="0" maxOccurs=""unbounded"/3
</xsd:sequence>
<xsd:anyAttribute/processContents="lax"/>
</Axsd:complexType>

<l-- MasterData CORE ELEMENT TYPES -->
<xsd:complexType name="VocabularyListType'>
<xsdzxseguence>
<xsd:element name="Vocabulary" type="epcismd:VocabularyType"™ minOccurs="0"
maxdcCurs=""unbounded"/>

[ sd-seaguence

</xsd:comp;exType>

<xsd:complexType name="VocabularyType'>

<xsd:sequence>

<xsd:element name=""VocabularyElementList" type="epcismd:VocabularyElementListType"
minOccurs="0"/>

<xsd:element name="extension" type="epcismd:VocabularyExtensionType" minOccurs="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>

<xsd:attribute name="type" type="xsd:anyURI" use="required"/>

<xsd:anyAttribute processContents="lax"/>
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</xsd:complexType>

<xsd:complexType name="VocabularyElementListType">

<xsd:sequence>
<xsd:element name="VocabularyElement" type="epcismd:VocabularyElementType"

maxOccurs="'unbounded* />

</xsd:sequence>

</xsd:complexType>

<!-- Implementations SHALL treat a <children list containing zero elements

in the same way as if the <children> element were omitted altogether.

-—>

sd:complexType name='VocabularyElementType''>
<xsd:sequence>
<xsd:element name=""attribute" type="epcismd:AttributeType'" minOccurs="0"
ccurs="unbounded"/>
<xsd:element name="children" type="epcismd: IDListType" minOccurs="0"/>
<xsd:element name="extension" type="epcismd:VocabularyElementExtensionType" minOccurs="(
<xsd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs=dnbounded' />
</xsd:sequence>
<xsd:attribute name="id" type="xsd:anyURI" use="required'/>
<xsd:anyAttribute processContents="lax"/>
xsd:complexType>

sd:complexType name="AttributeType">
<xsd:complexContent>
<xsd:extension base="xsd:anyType'>
<xsd:attribute name="id" type="xsd:anyURI" use="required' />
<xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</xsd:complexContent>
xsd:complexType>

sd:complexType name="IDListType'>
<xsd:sequence>
<xsd:element name="id" type='"'xsd:anyURI" minOccurs="0" maxOccurs=""unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
xsd:complexType>

sd:complexType name="EPCISMasterDatabocumentExtensionType'">
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
xsd:complexType>

sd:complexType name="EPClSMasterDataHeaderExtensionType"'>
<xsd:sequence>
<xsd:any namespacCes ##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute/processContents="lax"/>
xsd:complexType>

sd:complexType name="EPCIlSMasterDataBodyExtensionType'">
<xsd:sequence>

<xsd;.any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsdisequence>

<ksd-anyAttribute processContents="lax"/>
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<xsd:complexType name="VocabularyExtensionType'>

<xsd:sequence>

<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>

</xsd:complexType>

<xsd:complexType name=""VocabularyElementExtensionType'>

<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>

/s
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</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
</xsd:schema>

9.8 Master Data — Example (non-normative)

Here is an example EPC1SMasterDataDocument containing master data for
BusinessLocation and ReadPoint vocabularies, rendered into XML [XML1.0]:

<?xnl version="1.0" encoding="UTF-8" standalone="yes"?>
<epdismd:EPCISMasterDataDocument

AmIns:epcismd=""urn:epcglobal :epcis-masterdata:xsd:1"
AmIns:xsi="http://www.w3.0org/2001/XMLSchema-instance"
qchemaVersion="1.0"
q
H

reationDate=""2005-07-11T711:30:47.0Z"">
PC1SBody>
<VocabularyList>
<Vocabulary type="urn:epcglobal:epcis:vtype:BusinessLocation'>
<VocabularyElementList>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.0">
<attribute id="http://epcis.example.com/mda/latitude'>+18.0000</attribute>
<attribute id="http://epcis.example.com/mda/longitude'>-70.0000</attribute>
<attribute id="http://epcis.example.com/mda/address'>
<example:Address xmlIns:example="http://epcis.example-com/ns'>
<Street>100 Nowhere Street</Street>
<City>Fancy</City>
<State>DC</State>
<Zip>99999</Zip>
</example:Address>
</attribute>
<children>
<id>urn:epc:id:sgln:0037000.00729.8201</1d>
<id>urn:epc:id:sgln:0037000.00729.8202</i1d>
<id>urn:epc:id:sgln:0037000.00729-8203</1d>
</children>
</VocabularyElement>
<VocabularyElement id="urn:epc: idssgln:0037000.00729.8201">
<attribute id="urn:epcglobakicbv:mda:sst''>201</attribute>
</VocabularyElement>
<VocabularyElement id="urf:epc:id:sgln:0037000.00729.8202">
<attribute id="urn:epcglobal:cbv:mda:sst'>202</attribute>
<children>
<id>urn:epc:id:sgln:0037000.00729.8203</id>
</children>
</VocabularyElement>
<VocabularyElement id=""urn:epc:id:sgln:0037000.00729.8203">
<attributeCrd="urn:epcglobal:cbv:mda:sst'>202</attribute>
<attribute\id="urn:epcglobal:cbv:mda:ssa'>402</attribute>
</VocabularyElement>
</VocabularyElementList>
</Vocabulary>
<Vocahulary type="urn:epcglobal:epcis:vtype:ReadPoint">
<VocabularyElementList>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.8201">
<attribute id="urn:epcglobal:cbv:mda:site'>0037000007296</attribute>
<attribute id="urn:epcglobal:cbv:mda:sst'>201</attribute>
LDlocabula ryE Lamant
<VocabularyElement id=""urn:epc:id:sgln:0037000.00729.8202">
<attribute id="urn:epcglobal:cbv:mda:site'>0037000007296</attribute>
<attribute id="urn:epcglobal:cbv:mda:sst'>202</attribute>
</VocabularyElement>
<VocabularyElement id=""urn:epc:id:sgln:0037000.00729.8203">
<attribute id="urn:epcglobal:cbv:mda:site'>0037000007296</attribute>
<attribute id="urn:epcglobal:cbv:mda:sst'>203</attribute>
</VocabularyElement>
</VocabularyElementList>
</Vocabulary>
</VocabularyList>
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</EPCISBody>
</epcismd:EPCISMasterDataDocument>

10 Bindings for Core Capture Operations Module

This section defines bindings for the Core Capture Operations Module. All bindings specified
here are based on the XML representation of events defined in Section 9.5. An implementation

of EPCIS MAY provide support for one or more Core Capture Operations Module bindings as
specified below

10{1Message Queue Binding

Thi§ section defines a binding of the Core Capture Operations Module to a messagéequeue
system, as commonly deployed within large enterprises. A message queue systemis defined for
the purpose of this section as any system which allows one application to send an XML message
to another application. Message queue systems commonly support both pgint=to-point messag
delivery and publish/subscribe message delivery. Message queue systems.often include features
for guaranteed reliable delivery and other quality-of-service (QoS) gtarantees.

Bedause there is no universally accepted industry standard message queue system, this
spegification is designed to apply to any such system. Many implementation details, therefore|,
necessarily fall outside the scope of this specification. Such.details include message queue

system to use, addressing, protocols, use of QoS or othersystem-specific parameters, and so ¢

An

n.

FPCIS implementation MAY provide a message-gueue binding of the Core Capture
Opadrations Module in the following manner. For_the purposes of this binding, a “capture clier
is ah EPCIS Capture Application that wishes ta-deliver an EPCIS event through the EPCIS
Capture Interface, and a “capture server” is.an EPCIS Repository or EPCIS Accessing
Application that receives an event from a capture client.

AcC
clie
poi
by

AcC

am
foll

hpture server SHALL provide ope-or more message queue endpoints through which a capfure

Nt may deliver one or more EPCIS events. Each message queue endpoint MAY be a point
t queue, a publish/subscrilie‘topic, or some other appropriate addressable channel provide
he message queue system:-the specifics are outside the scope of this specification.

hpture client SHALL-exercise the capture operation defined in Section 8.1.2 by deliver
pssage to the endpoint provided by the capture server. The message SHALL be one of the
DWing:

an XM L-document whose root element conforms to the EPC1SDocument element as
defined-by the schema of Section 9.5; or

arn-XML document whose root element conforms to the EPC1SQueryDocument eleme

Lto-
d

ng

5 defimed by the schema of Section 1171, where the etement immediatety Tested withim t
EPCISBody element is a QueryResul ts element, and where the resultsBody
element within the QueryResul ts element contains an EventList element.

An implementation of the capture interface SHALL accept the EPCISDocument form and
SHOULD accept the EPCISQueryDocument form. An implementation of the capture
interface SHALL NOT accept documents that are not valid as defined above. Successful
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acceptance of this message by the server SHALL constitute capture of all EPCIS events included
in the message.

Message queue systems vary in their ability to provide positive and negative acknowledgements
to message senders. When a positive acknowledgement feature is available from the message
gueue system, a positive acknowledgement MAY be used to indicate successful capture by the
capture server. When a negative acknowledgement feature is available from the message queue
system, a negative acknowledgement MAY be used to indicate a failure to complete the capture
operationFatture may bedue-toanminvatiddocument,anauthorizationfattureasdescribedin
Section 8.1.1, or for some other reason. The specific circumstances under which a positive.or
negptive acknowledgement are indicated is implementation-dependent. All implementations,
however, SHALL either accept all events in the message or reject all events.

10{2HTTP Binding
Thif section defines a binding of the Core Capture Operations Module to-HTF TP [RFC2616].

An EPCIS implementation MAY provide an HTTP binding of the Cere-Capture Operations
Mofglule in the following manner. For the purposes of this binding, @ “capture client” is an EPCIS
Capture Application that wishes to deliver an EPCIS event through the EPCIS Capture Interfgce,
and|a “capture server” is an EPCIS Repository or EPCIS Accessing Application that receives(fan
event from a capture client.

A chpture server SHALL provide an HTTP URL throughwhich a capture client may deliver gne
or more EPCIS events.

A chpture client SHALL exercise the capture;operation defined in Section 8.1.2 by invoking
an HTTP POST operation on the URL provided by the capture server. The message payload
SHALL be one of the following:

e jan XML document whose root element conforms to the EPC 1SDocument element as
defined by the schema of Section'9.5; or

e jn XML document whose oot element conforms to the EPC1SQueryDocument elemept
as defined by the schema’of Section 11.1, where the element immediately nested within the
EPC1SBody elementis a QueryResul ts element, and where the resul tsBody
element within the:\QueryResults element contains an EventList element.

An jmplementation of the capture interface SHALL accept the EPCISDocument form and
SHOULD accept the EPCISQueryDocument form. An implementation of the capture
intefface SHALL NOT accept documents that are not valid as defined above. Successful

accgptance of this message by the server SHALL constitute capture of all EPCIS events inclufled
in the-message

Status codes returned by the capture server SHALL conform to [RFC2616], Section 10. In
particular, the capture server SHALL return status code 200 to indicate successful completion of
the capture operation, and any status code 3xx, 4xx, or 5xx SHALL indicate that the capture
operation was not successfully completed.
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3424 11 Bindings for Core Query Operations Module
3425  This section defines bindings for the Core Query Operations Module, as follows:

Interface Binding Document Section
Query Control Interface SOAP over HTTP (WSDL) Section 11.2
XML over AS2 Section 11.3
Query-Catthackinterface AXivttoverHFTP Sectiom 42
XML over HTTP+TLS (HTTPS) Section 11.4.3
XML over AS2 Section 11.4.4

3426

3427  Alljof these bindings share a common XML syntax, specified in Section 11.0.,The XML schema
3428  has|the following ingredients:

3429 e XML elements for the argument and return signature of each method in the Query Contro
3430 Interface as defined in Section 8.2.5

3431 e XML types for each of the datatypes used in those argument and return signatures
3432 o XML elements for each of the exceptions defined in Section 8.2.6
3433 e XML elements for the Query Callback Interface as,defined in Section 8.2.8. (These are

3434 actually just a subset of the previous three bullets.)

3435 e |An EPCISQueryDocument element, which is used as an “envelope” by bindings whosg
3436 underlying technology does not provide-its own envelope or header mechanism (specifically,
3437 all bindings except for the SOAP binding). The AS2 binding uses this to provide a header|to
3438 match requests and responses. The.EPC1SQueryDocument element shares the

3439 EPCISHeader type defined in-Section 9.5. Each binding specifies its own rules for using
3440 this header, if applicable.

3441 111 XML Schemafor Core Query Operations Module

3442  Thgfollowing schema-defines XML representations of data types, requests, responses, and
3443  exceptions used by the EPCIS Query Control Interface and EPCIS Query Callback Interface ip
3444 the [Core Query.Operations Module. This schema is incorporated by reference into all of the
3445  Dbindglings for'these two interfaces specified in the remainder of this Section 11. This schema
3446  SHOUL D-be used by any new binding of any interface within the Core Query Operations
3447  Mogulethat uses XML as the underlying message format.

3448  The QueryParam type defined in the schema below is used to represent a query parameter as
3449  used by the pol I and subscribe methods of the query interface defined in Section 8.2.5. A
3450 query parameter consists of a name and a value. The XML schema specifies xsd :anyType for
3451  the value, so that a parameter value of any type can be represented. When creating a document
3452  instance, the actual value SHALL conform to a type appropriate for the query parameter, as
3453  defined in the following table:

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 133 of 169
© ISO/IEC 2015 — All rights reserved


https://standardsiso.com/api/?name=789a0b54173ca144fc4f991c60114617

3454

3455
3456

3457
3458
3459

3460
3461
3462
3463

3464

3465
3466
3467

3468
3469
3470
3471
3472

3473
3474
3475
3476
3477

3478

ISO/IEC 19987:2015(E)

EPC Information Services (EPCIS)

Parameter type XML type for value element
Int xsd: integer
Float xsd:double
Time xsd:dateTime
String xsd:string
Listof-String epcisoArrayofString
Void epcisq:VoidHolder

In darticular, the table above SHALL be used to map the parameter types specified-for the
predefined queries of Section 8.2.7 into the corresponding XML types.

Each <value> element specifying a query parameter value in an instance‘document MAY
include an xsi - type attribute as specified in [XSD1]. The following-rules specify how que
pargameter values are processed:

. hen a <value> element does not include an xs 1 = typé:attribute, the subscribe or
ol 1 method of the Query Control Interface SHALL raise’a
ueryParameterException if the specified value is not valid syntax for the type

equired by the query parameter.

. hen a <value> element does include an xs¥: type attribute, the following rules app

If the body of the <value> element.is'not valid syntax for the type specified by the
Xs1i - type attribute, the EPC1SQueryDocument or SOAP request MAY be reject]
by the implementation’s XML parser.

(o If the value of the xsi : type attribute is not the correct type for that query parametel
specified in the second<column of the table above, the subscribe or pol 1 method
the Query Control Interface MAY raise a QueryParameterException, even if t
body of the <vadue> element is valid syntax for the type required by the query
parameter.

(o If the body.of the <value> element is not valid syntax for the type required by the
query parameter, the subscribe or pol 1 method of the Query Control Interface

or’SOAP request was rejected by the implementation’s XML parser according to the r

SHALL raise a QueryParameterException unless the EPCI1SQueryDocument

Y

Y.

D
o

as
Df
ne

Lle

above.

This schema imports additional schemas as shown in the following table:

Namespace Location Reference Source
urn:epcglobal :xsd:1 EPCglobal.xsd Section 9.3
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Namespace Location Reference Source
http://www.unece.org/ce | StandardBusinessDocumentHeader.xsd | UN/CEFACT
fact/namespaces/Standar web site: see
dBusinessDocumentHeader . !

Section 9.2
u[n:epcglobal zepcis:xsd | EPCglobal-epcis-1_1.xsd Section 9.5
urnzepcglobal epcis- EPCglobal-epcis-masterdata-1_1 xsd Section 97

masfterdata:xsd:1

POOOOOOOOOOOOOOOOOOW0OWO000000

CO~NOOUTRLWNIFOWOWO0~OY TR N OO0~ UTR GNP OO 00~O TR WNF OW 00~

OGO LI LI LI LI LI G LI LI LD LD LI LD O LI LI LD LI LI LD LI LI LI L LI LI LD LI LI
O10101010101010101010101010101010101010101010101010101I010I- B D A DA DD DM DA DA D DDA

NINONINNNNNNF PR R

In addition to the constraints implied by the schema, any value of type xsd :datedmme in an
instance document SHALL include a time zone specifier (either “Z” for UTC orcan’explicit
offget from UTC).

For[any XML element of type xsd:anyURI or xsd: string that specifies
mimOccurs=""0", an EPCIS implementation SHALL treat an instance having the empty strjng
as its value in exactly the same way as it would if the element were omitted altogether.

Thg XML Schema (XSD) for the Core Query Operations Module is given below.:

<?xnl version="1.0" encoding="UTF-8"?>

<xsd:schema targetNamespace=""urn:epcglobal:epcis-query:xsd:1"
AmIns:epcis="urn:epcglobal:epcis:xsd:1"
AmIns:epcismd="urn:epcglobal :epcis-masterdata:xsd:%"
AmIns:epcisq="urn:epcglobal :epcis-query:xsd:1"
AmIns:epcglobal="urn:epcglobal :xsd:1"
AmIns:xsd=""http://www.w3.0rg/2001/XMLSchema'"
dlementFormDefault=""unqualified"
gttributeFormDefault=""unqualified"”
version="1.0">

<¥sd:annotation>
<xsd:documentation xml:lang="en!>
<epcglobal :copyright>
Copyright (C) 2006, 2Q05\EPCglobal Inc., All Rights Reserved.
</epcglobal :copyright>
<epcglobal :disclaimers
EPCglobal Inc.;-its members, officers, directors, employees, or
agents shalll_not be liable for any injury, loss, damages, financial
or otherw¥se, arising from, related to, or caused by the use of
this dacument. The use of said document shall constitute your
express,tonsent to the foregoing exculpation.
</epcglobaliidisclaimer>
<epcglobak<specification>
EPCA4S)Query 1.0
</epeglobal :specification>
</xsd>documentation>
</xsd>annotation>

<XSUO~ ilIIpUl L Tiallespdce= urin.epcgrobar.xsu. L Schematocation= -/7EFLgrolar. xXsa 7

<xsd:import namespace=""urn:epcglobal:epcis:xsd:1" schemalLocation=""_./EPCglobal-epcis-1_1.xsd"/>

<xsd:import namespace=""urn:epcglobal epcis-masterdata:xsd:1" schemalLocation=""_/EPCglobal-epcis-
masterdata-1_1.xsd"/>

<xsd:element name="EPCISQueryDocument" type="epcisq:EPCISQueryDocumentType''/>
<xsd:complexType name="EPCISQueryDocumentType"''>
<xsd:complexContent>
<xsd:extension base="epcglobal :Document'>
<xsd:sequence>
<xsd:element name="EPCISHeader" type=""epcis:EPCISHeaderType" minOccurs="0"/>
<xsd:element name="EPCISBody" type="epcisq:EPCISQueryBodyType"/>
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