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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
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Abstract

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

TransftormationEvent through.the addition of quantity lists.

bW event type, TransformationEvent, provides for the description of events
ch inputs are consumed and outputs are produced.

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

“why” dimension-0f certain event types are enhanced so that item/lot master data
ided.

introduetory material is revised to align with the GS1 System Architecture.

XNIL extension mechanism is explained more fully.
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SimpleEventQuery is enhanced to encompass the above changes to event types.

e The
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QuantityEvent is deprecated, as its functionality is fully subsumed by
ectEvent with the addition of quantity lists.
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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 physical objects that are identified either at
a class or instance level and which are handled in physical handling steps of an overall business
process mvolvmg one or more organlzatlons Examples of such phyS|caI obJects include trade

items (grodu ' —“Objects

specificlbusiness process step acting upon one or more objects.

The EPCIS standard was originally conceived as part of a broader’effort to enhance collalporation
betweer) trading partners by sharing of detailed information about physical or digital objefts. The
name EPCIS reflects the origins of this effort in the develgpment of the Electronic Produgt Code
(EPC). |t should be noted, however, that EPCIS does not require the use of Electronic Prqduct
Codes, nor of Radio-Frequency Identification (RFID).data carriers, and as of EPCIS 1.1 does not
even require instance-level identification (for which-the Electronic Product Code was originally
designedl). The EPCIS standard applies to all situations in which visibility event data is to| be
captured and shared, and the presence of “ERC” within the name is of historical significapce
only.

EPCIS provides open, standardised interfaces that allow for seamless integration of well-glefined
serviceq in inter-company environments as well as within companies. Standard interfaces|are
defined|in the EPCIS standard t0,enable visibility event data to be captured and queried uping a
defined set of service operations and associated data standards, all combined with appropfiate
securitylmechanisms that-satisfy the needs of user companies. In many or most cases, thig will
involve|the use of one ©rymore persistent databases of visibility event data, though elements of
the Ser\ices approachcould be used for direct application-to-application sharing without
persistent databases.

With or|without persistent databases, the EPCIS specification specifies only a standard dgta
sharing finterface between applications that capture visibility event data and those that nedd
access toTtttdoes ot specify tow the service operations or databases themsetvesshoutd be
implemented. This includes not defining how the EPCIS services should acquire and/or compute
the data they need, except to the extent the data is captured using the standard EPCIS capture
operations. The interfaces are needed for interoperability, while the implementations allow for
competition among those providing the technology and implementing the standard.

EPCIS is intended to be used in conjunction with the GS1 Core Business 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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querying of data by reducing the variation in how different businesses express common intent.

Therefore, applications should use the CBV standard to the greatest extent possible in
constructing EPCIS data.

2 Relationship to the GS1 System Architecture

This section is largely quoted from [EPCAF] and [GS1Arch], and shows the relationship of

EPCIS to other GS1 Standards.

2.1 Overview of GS1 Standards

GS1 Stgndards support the information needs of end users interacting with each othenin s
chains, specifically the information required to support the business processes through wi
supply ¢hain participants interact. The subjects of such information are the realzworld ent
that are [part of those business processes. Real-world entities include things.traded betwee
companjes, such as products, parts, raw materials, packaging, and so on¢Other real-world
entities pf relevance to trading partners include the equipment and material needed to carf
the business processes surrounding trade such as containers, transpont, machinery; entitieg
corresponding to physical locations in which the business processes are carried out; legal
such as companies, divisions; service relationships; business transactions and documents;
others. Real-world entities may exist in the tangible world,-0r may be digital or conceptu3
Exampls of physical objects include a consumer electronics product, a transport containg
manufagturing site (location entity). Examples of digital objects include an electronic mu
download, an eBook, and an electronic coupon. Examples of conceptual entities include 3
item class, a product category, and a legal entity.

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

e Starjdards which provide the means to Identify real-world entities so that they may bg
subject of electronic information that is stored and/or communicated by end users. GS
identification standards include standards that define unique identification codes (call
Identification Keys).

e Stardards which provide the means to automatically Capture data that is carried dire
physical objects;-bridging the world of physical things and the world of electronic

infofmation,GS1 data capture standards include definitions of bar code and radio-frec
identification (RFID) data carriers which allow identifiers to be affixed directly to a p

ide

upply
ich
ties
n

y out

entities
and

l.
r,and a
BiC

trade

ting

the
1
pd GS1

Ctly on

juency
hysical

ns.

e Standards which provide the means to Share information, both between trading partners and
internally, providing the foundation for electronic business transactions, electronic visibility
of the physical or digital world, and other information applications. GS1 standards for
information sharing include this EPCIS Standard which is a standard for visibility event data.

Other standards in the “Share” group are standards for master data and for business
transaction data, as well as discovery standards that help locate where relevant data re
across a supply chain and trust standards that help establish the conditions for sharing
with adequate security.

Version 1.1, May-2014
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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  “Capture” and “Share” groups. (The “Identify” group of standards pervades the data at all levels

i hitect d i i Licit] h )
202  of this grehitectureand so-is-notexplicithy shown.)
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As depicted in the diagram above, the EPCIS Capture Interface exists as a bridge between the
“Capture” and “Share” standards. The EPCIS Query Interface provides visibility event data both
to internal applications and for sharing with trading partners.

At the centre of a data capture application is the data capture workflow that supervises the
business process step within which data capture takes place. This is typically custom logic that is
specific to the application. Beneath the data capture workflow in the diagram is the data path
between the workflow and GS1 data carriers: 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
provide isolation between different levels of abstraction. Viewed from the perspective of an
enterprise application (i.e., from the uppermost blue box in the figure), the entire data capture
application shields the enterprise application from the details of exactly how data capture takes
place. Through the application-level interfaces (uppermost green bars), an enterprise appljcation
interact$ with the data capture workflow through data that is data carrier independentand|in
which a}l of the interaction between data capture components has been consolidated-into that
data. Atla lower level, the data capture workflow is cognizant of whether it isinteracting with bar
code scanners, RFID interrogators, human input, etc, but the transfer interfaces (green batrs in the
middle)|shield the data capture workflow from low-level hardware details of exactly how|the
data carfiers work. The lowest level interfaces (green bars on the bottem) embody those ipternal
data caryier details.

EPCIS and the “Share” layer in general differ from elements in the Capture layer in three|key

1. EPQIS deals explicitly with historical data (in additionto current data). The Capture lpyer, in
confrast, is oriented exclusively towards real-time:processing of captured data.

2. EPQIS often deals not just with raw data captured from data carriers such as bar code$ and
RFID tags, but also in contexts that imbue‘those observations with meaning relative t¢ the
physical or digital world and to specificsteps in operational or analytical business prdcesses.
The|Capture layers are more purely ohservational in nature. An EPCIS event, while
containing much of the same “ldentify” data as a Filtering & Collection event or a baif code
scar, is at a semantically highertevel because it incorporates an understanding of the
busipess context in which the identifier data were obtained. Moreover, there is no
reguirement that an EPCIS.event be directly related to a specific physical data carrier
obsarvation. For example, an EPCIS event may indicate that a perishable trade item hps just

3. EPQIS operates within enterprise IT environments at a level that is much more diversg and
multi-purposeé)than exists at the Capture Iayer, where typically systems are self-contaiped and

data. And Iastly itis due to EPCIS belng at the hlghest Ievel of the overall archltecture 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.
Transaction | Trade transactions triggering or confirming the GS1eCOM XML
Data execution of a function within a business process as EANCOM

defined by am exphcit huSineSS agreement (8.0-, 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.

Visibility Details about physical or digital activity in the EPCIS
Event Oata | 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 fout
walls, but across organizations.

254

255  Transaction Data and Visibility Event Data have thecharacteristic that new documents of| those
256  types arp continually created as more business is-transacted in a supply chain in steady state,
257  even if po new real-world entities are being ereated. Master Data, in contrast, is more statjc: the
258  Master Data for a given entity changes veryslowly (if at all), and the quantity of Master Data
259  only ingreases as new entities are created, not merely because existing entities participatelin
260  busines$ processes. For example, asga given trade item instance moves through the supply chain,
261  new trapsaction data and visibility.event data are generated as that instance undergoes buginess
262  transactjons (such as purchase and sale) and physical handling processes (packing, picking,
263  stocking, etc). But new Master Data is only created when a new trade item or location is ddded to
264  the supply chain.

265  The following figureitlustrates the flow of data between trading partners, emphasizing the parts
266  of the EPCIS standard involved in the flow of visibility event data.
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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 pools EPCIS Query
Interfage (Control Interface (Control
and Callback) and Callpack)

- o

EPCIS Accessing EPCIS Accessing

EPCIS Applications and Applications and EPCI$
Hepository  other Enterprise-level other Enterprise-level Repositpry
7\ Applications Applications A
EPQIS Capture 4—, l—» EPCIS Capture
Interface Interface
—  App-spegific App-specific  ——
Interfaces Interfaces

Data Capture Infrastructufe Data Capture Infrasfructure

267

268 2.4 EPCIS in Relation to other GS1 System Architecture Components

269  The following outlines the responsibilities of each element of the GS1 System Architecture as
270 illustrated in the figures 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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275 e Low-Level [RFID] Reader Protocol (LLRP) Interface Defines the control and delivery of raw

276 RFID tag reads from RFID Readers to the Filtering & Collection role. Events at this interface

277 say “Reader A saw EPC X attime T.”

278 e Filtering & Collection This role filters and collects raw RFID tag reads, over time intervals

279 delimited by events defined by the EPCIS Capturing Application (e.g. tripping a motion

280 detector). No comparable role typically exists for reading bar codes, because bar code readers

281 typically only read a single bar code when triggered.

282 e Filtering & Collection (ALE) Interface Defines the control and delivery of filtered and

283 collgcted RFTD Tag read data from the Filtering & Collection role 1o the Data Capture

284 Wotkflow role. Events at this interface say “At Logical Reader L, between time Tt.and T2,

285 the following EPCs were observed,” where the list of EPCs has no duplicates and-has|been

286 filtefed by criteria defined by the EPCIS Capturing Application. In the case-0f bar codes,

287 comparable data is delivered to the Data Capture Workflow role directly-from the bar|code

288 reader in the form of a GS1 Element String.

289 e Data Capture Workflow Supervises the operation of the lower-level architectural elements,

290 and jprovides business context by coordinating with other sources of information invo|ved in

291 exequting a particular step of a business process. The Data Capture Workflow may, fqr

292 example, coordinate a conveyor system with Filtering & Collection events and bar cofle

293 reads, may check for exceptional conditions and take eorrective action (e.g., divertingla bad

294 object into a rework area), may present informationtoa human operator, and so on. The Data

295 Capture Workflow understands the business process step or steps during which EPCI$ event

296 data capture takes place. This role may be complex, involving the association of multiple

297 Filtgring & Collection events and/or bar cade -reads with one or more business events,as in

298 the loading of a shipment. Or it may be straightforward, as in an inventory business pfocess

299 where there may be readers deployed that generate observations about objects that enfer or

300 leave the shelf. Here, the Filtering. & Collection-level event or bar code read and the EPCIS-

301 leve] event may be so similar that very little actual processing at the Data Capture Wqrkflow

302 leve] is necessary, and the Data Capture Workflow merely configures and routes events from

303 the Filtering & Collection-interface and/or bar code readers directly through the EPCIS

304 Capture Interface to amEPCIS-enabled Repository or a business application. A Data Capture

305 Workflow whose primary output consists of EPCIS events is called an “EPCIS Captufing

306 Application” within this standard.

307 e EPCIS Interfaces The interfaces through which EPCIS data is delivered to enterprise-level

308 roleg, including EPCIS Repositories, EPCIS Accessing Applications, and data exchanjge with

309 partpers.-Events at these interfaces say, for example, “At location X, at time T, the following

310 contained-gbjects{cases) were verified as heingaggregated-to-the following containing

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

312 defines the delivery of EPCIS events from EPCIS Capturing Applications to other roles that

313 consume the data in real time, including EPCIS Repositories, and real-time “push” to EPCIS

314 Accessing Applications and trading partners. The EPCIS Query Control Interface defines a

315 means for EPCIS Accessing Applications and trading partners to obtain EPCIS data

316 subsequent to capture, typically by interacting with an EPCIS Repository. The EPCIS Query

317 Control Interface provides two modes of interaction. In “on-demand” or *“synchronous”

318 mode, a client makes a request through the EPCIS Query Control Interface and receives a
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response immediately. In “standing request” or “asynchronous” mode, a client establishes a
subscription for a periodic query. Each time the periodic query is executed, the results are
delivered asynchronously (or “pushed”) to a recipient via the EPCIS Query Callback
Interface. The EPCIS Query Callback Interface may also be used to deliver information
immediately upon capture; this corresponds to the “possible bypass for real-time push” arrow
in the diagram. All three of these EPCIS interfaces are specified normatively in this
document.

EPCIS Accessmg Application ResponS|bIe for carrylng out overall enterprlse business
proce a ) ] ighput
anallysis, and S0 forth alded by EPC related data.

EP(IS-enabled Repository Records EPCIS-level events generated by one or more EPCIS
Capturing Applications, and makes them available for later query by EPCIS Accessing
Appllications.

Par{ner Application Trading Partner systems that perform the same role as an EPCIS
Accpssing Application, though from outside the responding party’s‘network. Partner
Appllications may be granted access to a subset of the information that is available from an
EPQIS Capturing Application or within an EPCIS Repository:

The intgrfaces within this stack are designed to insulate the-higher levels of the architecture from
unnecessary details of how the lower levels are implemented. One way to understand this|is to

considef what happens if certain changes are made:

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

thropgh these interfaces remains the sarme.

her

In situations where RFID is used,'the Filtering & Collection Interface insulates the hi
layers from the physical design-choices made regarding how RFID tags are sensed an
accymulated, and how the time boundaries of events are triggered. If a single four-antenna
RFID reader is replaced:by-a constellation of five single-antenna “smart antenna” reagers, the
events at the Filtering & Collection level remain the same. Likewise, if a different triggering
mechanism is used(to mark the start and end of the time interval over which reads are
accymulated, the-Filtering & Collection event remains the same.

EPQIS insulates enterprise applications from understanding the details of how individual
stepp in @ business process are carried out at a detailed level. For example, a typical EPCIS
event.is ‘At location X, at time T, the following cases were verified as being on the
following pallet.” T a conveyor- USINess implementa iS may correspond to a
single Filtering & Collection event, in which reads are accumulated during a time interval
whose start and end is triggered by the case crossing electric eyes surrounding a reader
mounted on the conveyor. But another implementation could involve three strong people
who move around the cases and use hand-held readers to read the tags. At the Filtering &
Collection level, this looks very different (each triggering of the hand-held reader is likely a
distinct Filtering & Collection event), and the processing done by the EPCIS Capturing
Application is quite different (perhaps involving an interactive console that the people use to
verify their work). But the EPCIS event is still the same for all these implementations.
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362  Insummary, EPCIS-level data differs from data employed at the Capture level in the GS1

363  System Architecture by incorporating semantic information about the business process in which
364  data is collected, and providing historical observations. In doing so, EPCIS insulates applications
365  that consume this information from knowing the low-level details of exactly how a given

366  business process step is carried out.

367 3 EPCIS Specification Principles
368  The considerations in the previous two sections reveal that the requirements for standards at the
369 EPCIS layerareconstderabtymorecompte rantthe-Captaretayerof-the G ystem
370  Architegture. The historical nature of EPCIS data implies that EPCIS interfaces need a righer set
371  of access techniques than ALE or RFID and bar code reader interfaces. The incorporation of
372  operatignal or business process context into EPCIS implies that EPCIS traffics in\a-richer|set of
373  data types, and moreover needs to be much more open to extension in order t&accommodate the
374 wide variety of business processes in the world. Finally, the diverse environment in which
375  EPCIS operates implies that the EPCIS Standard be layered carefully so.that even when BPCIS
376  is used between external systems that differ widely in their details of\epération, there is
377  consistgney and interoperability at the level of what the abstract structure of the data is and what
378  the datameans.

379  Inrespgnse to these requirements, EPCIS is described by a‘framework specification and
380  narrowdr, more detailed specifications that populate that,framework. The framework is dgsigned
381  to be:

382 e Laygred In particular, the structure and meaning of data in an abstract sense is specifi¢d

383 sepgrately from the concrete details of data.access services and bindings to particular

384 intefface protocols. This allows for varjation in the concrete details over time and acrgss

385 enterprises while preserving a commaon meaning of the data itself. It also permits EPQIS data
386 spedifications to be reused in approaches other than the service-oriented approach of the

387 present specification. For example, data definitions could be reused in an EDI framework.
388 e Extgnsible The core specifications provide a core set of data types and operations, butjalso
389 proyide several means.\whereby the core set may be extended for purposes specific to fa given
390 indystry or applicationiarea. Extensions not only provide for proprietary requirements{to be
391 addressed in a way that leverages as much of the standard framework as possible, butjalso
392 proyides a natural path for the standards to evolve and grow over time.

393 e Modular The-ayering and extensibility mechanisms allow different parts of the compllete
394 EPQIS framework to be specified by different documents, while promoting coherencd across
395 the ¢ntire framework. This allows the process of standardization (as well as of

396 implementation) to scale.

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

398  framework with a core set of data types and data interfaces. The companion standard, the GS1
399  Core Business Vocabulary (CBV), provides additional data definitions that layer on top of what
400 s provided by the EPCIS standard.
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401 4 Terminology and Typographical Conventions

402  Within this specification, the terms SHALL, SHALL NOT, SHOULD, SHOULD NOT, MAY,
403 NEED NOT, CAN, and CANNOT are to be interpreted as specified in Annex G of the ISO/IEC
404  Directives, Part 2, 2001, 4th edition [ISODir2]. When used in this way, these terms will always
405  be shown in ALL CAPS; when these words appear in ordinary typeface they are intended to have
406  their ordinary English meaning.

407  All sections of this document, with the exception of Sections 1, 2, and 3, are normative, except
408  where explicitly noted as non-normative.

409 The folllowing typographical conventions are used throughout the document:
410 e ALL CAPS type is used for the special terms from [ISODir2] enumerated above:

411 e Morjospace type is used to denote programming language, UML, and XML identifigrs, as
412 well as for the text of XML documents.

413 > Plageholders for changes that need to be made to this document prior_to its reaching the final
414 stagp of approved GS1 Standard are prefixed by a rightward-facing-arrowhead, as thig
415 pardgraph is.

416 5 ERCIS Specification Framework
417  The EPCIS specification is designed to be layered, exténsible, and modular.

418 5.1 Layers
419  The EPCIS specification framework is organized into several layers, as illustrated below:
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Capture Query Query
Core Core Interface Control E}‘;"!gggz
Capture Query Msg Q Interface HTTP
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
Interface Interface Control Interface
HTTP Interface HTTES
Query (Sect102) ASZ (Sect. 2249
Callback (Sect. 11.3)
Interface Query.
Callback
. Interface
. AS2
1 (Sect. 11.4.4)
' depends on
: Core Query
: XSD
I (Sect:11.1)
|
|
|
| ) T
[} |
| ]
X  depends on
v v
Core Event Core Event
_Data Types implements XSD
Definition (Sect. 7.2) € - (Sect. 9)
Lgyer ‘
I\ 8
T S e . .
| depends on s Bindings
v y ~ _populates
EPCIS AN
Abstrpct Abstrdet ~y GSl1 Core
Dpta Data-Model Business
Mopel (Sect. 6) Vocabulary
Layer Standard
These layers_are described below.
e Abstrat

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

e Data Definition Layer The Data Definition Layer specifies what data is exchanged through
EPCIS, what its abstract structure is, and what it means. One data definition module is
defined within the present specification, called the Core Event Types Module. Data
definitions in the Data Definition Layer are specified abstractly, following rules defined by
the Abstract Data Model Layer.
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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

439 o

440

441

442

443

444

445

446 binding to SOAP over HTTP via a WSDL web services descriptign;,-and a second bingling for
447 ASZ. The EPCIS Query Callback Interface in the Core Query Qperations Module is gjven
448 bindings to HTTP, HTTPS, and AS2.

449 e GS1 Core Business Vocabulary Standard The GS1 Core Business Vocabulary standafd

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

453 profrietary data values, it is far more beneficial for EPCIS applications to make as mych use
454 of the CBV Standard as possible.

455 5.2 Extensibility

456  The laygred technique for specification promotes extensibility, as one layer may be reuse@l by
457  more 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  abinding of the same modufe to a different syntax, for example a CSV file.

460  Besides|the extensibility’inherent in layering, the EPCIS specification includes several spgcific
461  mechanjsms for extensibility:

462 e Subglassing.Data definitions in the Data Definition Layer are defined using UML, which

463 alloyvs anew data definition to be introduced by creating a subclass of an existing ong. A
464 subglass’is a new type that includes all of the fields of an existing type, extending it wiith new
465 fields. An instance of a subclass may be used in any context in which an instance of the

466 parent class is expected.

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.

19987:2015(E)

s (EPCIS)

While EPCIS specifications are modular, there is no requirement that the module boundaries of
the specifications be visible or explicit within implementations of EPCIS. For example, there
may be a particular software product that provides a SOAP/HTTP-based implementation of a
case-to-pallet association service and a product catalogue service that traffics in data defined in
the relevant data definition modules. This product may conform to as many as six different
modules from the EPCIS standard: the data definition module that describes product cata
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data definition module that defines case-to-pallet associations, the specifications
ve services, and the respective SOAP/HTTP bindings. But the source code ofthe
e no trace of these boundaries, and indeed the concrete database schemajused by
may denormalize the data so that product catalogue and case-to-pallet.association
tricably entwined. But as long as the net result conforms to the specifications, this
entation is permitted.

)stract Data Model Layer

/ent Data and Master Data

ally, EPCIS deals in two kinds of data: event data and master data. Event data aris
se of carrying out business processes, and’is captured through the EPCIS Capture
e and made available for query throughthe EPCIS Query Interfaces. Master data

al data that provides the necessarycontext for interpreting the event data. It is ave
y through the EPCIS Query Control Interface, but the means by which master dat
em is not specified in the EPCIS 1.1 specification.

p (non-normative): It i ﬁ@sﬁible that capture of master data will be addressed in
ersion of the EPCIS speeification.
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of EPCIS 1.0 scope

499

500 The Abstract Data Model Layer does not attempt to define the‘meaning of the terms “event data”
501 or “mas}er data,” other than to provide precise definitions of the structure of the data as uged by
502 the EPQIS specification. The modelling of real-world business information as event data and
503  master dlata is the responsibility of the Data Definition Layer, and of industry and end-usgr
504  agreements that build on top of this specification.

505  Explangtion (non-normative): While for the purposes of this specification the terms “event data™
506  and “master data” mean nothing more than ‘data that fits the structure provided here,” the

507  structures defined in the Abstract Data Model Layer are designed to provide an appropripte

508  representation for data commonly requiring exchange through EPCIS. Informally, these fwo

509 types 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 eyent
511 datais {At 1:23pm on 15 March'2004, EPC X was observed at Location L.”” Master datg does
512  not gengrally grow merely-because more business is transacted (though master data doeq tend to
513  grow agorganizations grow in size), is not typically tied to specific moments in time (thodgh

514  master ¢lata may change slowly over time), and provides interpretation for elements of event

515 data. A example©©of-master data is ““Location L refers to the distribution centre located
516 123 Elm Street,’Anytown, US.”” All of the data in the set of use cases considered in the crgation
517  of the EPCIS 1.1 specification can be modelled as a combination of event data and mastey data
518  of this kind.

519  The structure of event data and master data in EPCIS is illustrated below. (Note that this is an
520 illustration only: the specific 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

Master Data

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

Children urn:epc:id:sgln:nnnnn ...

- A )
' Y

Master Data Vocabularies Master Data Attributes

The ingfedients of the EPCIS Abstract(®ata Model are defined below:
e Event Data A set of Events.
e Event A structure consistingof an Event Type and one or more named Event Fields.

e Event Type A namespace-qualified name (gname) that indicates to which of several ppssible
Evept structures (as.defined by the Data Definition Layer) a given event conforms.

D

e Event Field Addamed field within an Event. The name of the field is given by a gnamg¢
refefring 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 (sdch as
an integer or timestamp), a Vocabulary Element, or a list of primitive types or Vocabylary
Elements.

e Master Data A set of Vocabularies, together with Master Data Attributes associated with
elements of those Vocabularies.

e 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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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 arbitrary type. A special attribute is a (possibly empty) list of children, each child

being another vocabulary element from the same vocabulary. See Section 6.5.

[ dale gererdaled d e edge alnd delrvered Into I [11Ta ucture
EPCIS Capture Interface, where they can subsequently be delivered to interested applicat
through(the EPCIS Query Interfaces. There is no mechanism provided in either interface
which ah application can delete or modify an EPCIS Event. The only way to “retract” or
“correct” an EPCIS Event is to generate a subsequent event whose business meaning is ta
rescind pr amend the effect of a prior event.

While tihe EPCIS Capture Interface and EPCIS Query Interfaces provide ho means for an
application to explicitly request the deletion of an event, EPCIS Repositories MAY implg
data retgntion policies that cause old EPCIS events to become inaccessible after some per
time.

Master ¢lata, in contrast, may change over time, though such changes are expected to be
infrequant relative to the rate at which new event data is.generated. The current version o
specificption does not specify how master data changes (nor, as noted above, does it spec
master dlata is entered in the first place).

6.2 Vocabulary Kinds

Vocabularies are used extensively within EPCIS to model physical, digital, and conceptu
entities that exist in the real world. Examples of vocabularies defined in the core EPCIS [0

rqugh the

ons
Py

ment
iod of

[ this
fy how

il
Data

Definitipn Layer are location names, object class names (an object class name is somethi:l\r? like
e

“Acme
Deluxe
open-e

Deluxe Widget,” as opposed to an EPC which names a specific instance of an Ac
idget), and business step names. In each case, a vocabulary represents a finite ({
ded) set of alternatives that may appear in specific fields of events.

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

hough

way

they are

defined-and extended over time:

Standard Vocabulary A Standard VVocabulary represents a set of Vocabulary Elements whose
defipition and meaning must be agreed to in advance by trading partners who will exghange
events using the vocabulary. For example, the EPCIS Core Data Definition Cayer defines a
vocabulary called “business step,” whose elements are identifiers denoting such things as
“shipping,” “receiving,” and so on. One trading partner may generate an event having a
business step of “shipping,” and another partner receiving that event through a query can
interpret it because of a prior agreement as to what “shipping” means.

Standard Vocabulary elements tend to be defined by 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 definition and meanlng are under the control of a smgle organlzatlon For example the

590 hose
591 ‘| Acme
592 Corp may generate an event having a business location of “Acme Corp. Dlstrlbutlon Centre
593 #3,"1and another partner receiving that event through a query can interpret iteither begause it
594 corrglates it with other events naming the same location, or by looking at master data

595 attriputes associated with the location, or both.

596 Usef Vocabulary elements are primarily defined by individual end.user organizations [acting
597 indgpendently. The master data associated with User VVocabulary.elements are defineq by
598 those same organizations, and are usually distributed to trading-partners through the BPCIS
599 Query Control Interface or other data exchange / data synchronization mechanisms. New
600 vocgbulary elements within a given User VVocabulary are iatroduced at the sole discrefion of
601 an epd user, and trading partners must be prepared todrespond accordingly. Usually, hpwever,
602 the fules for constructing new User VVocabulary Elements are established by organizations of
603 multiple end users, and in any case must follow.the rules defined in Section 6.4 below.

604  The lings between these two kinds of vocabularies’are somewhat subjective. However, th¢
605 mechanjsms defined in the EPCIS specificatian make absolutely no distinction between the two
606  vocabulgry types, and so it is never necessary to identify a particular vocabulary as belonging to
607  one typg or the other. The terms “Standard VVocabulary” and “User VVocabulary” are introgluced

608  only begause they are useful as a hint as to the way a given vocabulary is expected to be defined
609 and extg¢nded.

610 The GS[L Core Business Vocabulary (CBV) standard [CBV1.1] provides standardized
611  vocabulgry elements for many of the vocabulary types used in EPCIS event types. In partjcular,
612 the CBY defines vocalulary elements for the following EPCIS Standard Vocabulary types:
613  Business Step, Disposition, Business Transaction Type, and Source/Destination Type. The CBV
614  also defjnes templates for constructing vocabulary elements for the following EPCIS Usef
615 Vocabulary types: Object (EPC), Object Class (EPCClass), Location (Read Point and Buginess
616  Locatiop),Business Transaction ID, Source/Destination 1D, and Transformation ID.

[72])

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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e 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

requ

ire extension to the Capture and Query Interfaces and their Bindings.

e New Event Field A new field may be added to an existing Event Type in the Data Definition
Layer. The bindings, capture interface, and query interfaces defined in this specification are
designed to permit this type of extension without requiring changes to the specification itself.
(The same may not be true of other bindings or query languages defined outside this
specification.)

e New Vocabulary Type A New vVocabulary Type may be added To the repertoire of avallable
Vocgbulary Types. No change to bindings or interfaces are required.

e New Master Data Attribute A new attribute name may be defined for an existing"Vocabulary.
No ¢hange to bindings or interfaces are required.

e New Instance/Lot Master Data (ILMD) Attribute A new attribute name may be defined for
use Jn Instance/Lot Master Data (ILMD); see Section 7.3.6. No change to bindings or
inteffaces are required.

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

The Abstract Data Model Layer has been designed so that most extensions arising from afloption

by diffefent industries or increased understanding within@given industry can be accommjodated

by the latter methods in the above list, which do not require revision to the specification ifself.

The mofe invasive methods at the head of the list are)available, however, in case a situatipn

arises ttat cannot be accommodated by the latter methods.

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

summatrfized below:

How Elxtension Responsible Extension Method
is Dissgminated Organization New New New New Master NEw
Event | Event | Vocabulary Data or Vocapulary
Type Field Type ILMD Element
(Section 7.3.6)
Attribute

New Vdrsion of GS1 EPCIS Yes Yes Yes Occasionally Rarely

EPCIS gtandard—} Working Group

New Vdrsion of | GS1 Core No No No Occasionally | Yes

CBV stangard Business E?:izga:d

Vocabulary ear Y
Working Group Vocabulary
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
Organisation Organization (Standard
Local Vocabulary)

Recommendation
Document for a
specific{industry
within g specific

geography
Private [Group Industry Rarely | Rarely | Occasionally | Yes Yes
Interopgrability | Consortium or (Stanglard
Specifidation Private End User Vocabulary)
Group outside
GS1
Updateq Master | Individual End Rarely | Rarely |Rarely Rarely Yes (User
Data via EPCIS | User vocalqulary)
Query gr other
data syric

646

647 6.4 Identifier Representation

648  The Abstract Data Model Layer introduces several kinds of identifiers, including Event Tlype
649  names, Event Field names, VVocabulary names, Vocabulary Elements, and Master Data Aftribute
650 Names.|Because all of these:namespaces are open to extension, this specification imposeg some
651 rules onlthe construction(of these names so that independent organizations may create extensions
652  without|fear of name,coHision.

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

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

658 particular EPC URI is the organization to whom the EPC manager number was assigned.
659 e Absolute Uniform Resource Locators (URLs) [RFC1738]. The owning authority for a
660 particular URL is the organization that owns the Internet domain name in the authority
661 portion of the URL.
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e Uniform Resource Names (URNs) [RFC2141] in the oid namespace that begin with a
Private Enterprise Number (PEN). The owning authority for an OID-URN is the 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 Field names are represented as namespace-qualified names
(gnames), consisting of a namespace URI and a name. This has a straightforward representation
in XML bindings that is convenient for extension.

6.5 Hierarchical Vocabularies

Some Mocabularies have a hierarchical or multi-hierarchical structure. For example, a
vocabulgary of location names may have an element that means “Acme Corp. Retail Store[#3” as
well otrErs that mean “Acme Corp. Retail Store #3 Backroom” and “Acme-Corp. Retail $tore #3
Sales Floor.” In this example, there is a natural hierarchical relationshiptin which the first
identifigr is the parent and the latter two identifiers are children.

Hierarchical relationships between vocabulary elements are représented through master dpta.
Specifiqally, a parent identifier carries, in addition to its master.data attributes, a list of its
childrert identifiers. Each child identifier SHALL belong te.the same Vocabulary as the pgrent.
In the example above, the element meaning “Acme Corp:Distribution Centre #3” would pave a
childrer list including the element that means “Acme:Corp. Distribution Centre #3 Door #5.”

Elsewhgre in this specification, the term “direct ok indirect descendant” is used to refer to|the set
of vocabpulary elements including the children:of a given vocabulary element, the childrer) of
those ctfildren, etc. That is, the “direct or indirect descendants” of a vocabulary element afe the
set of v@cabulary elements obtained by taking the transitive closure of the “children” relation
starting |with the given vocabulary elemment.

A given[element MAY be the child.of more than one parent. This allows for more than one way
of grouq»ing 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 of
indirectly.

Explandtion (non-normative): In the present version of this specification, only one hierarhical
relationship is p ed for, namely the relationship encoded in the special ““children” ligt.
Future Yersio this specification may generalize this to allow more than one relationship,
perhapg encoding each relationship via a different master data attribute.

Hierarchical relationships-are give catms queries (Section 8.2) and may 1
role in 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

applied

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

7.1.1 Content

In general, a Data Definition Module specification has these components, which populate the
Abstract Data Model framework specified in Section 6:

[}
of
avali
imp
Eve
(wh
type
the
Eve

Eve
Sped
Typ
Def
exte

Voc
Voc
Attr
Elen
a V(¢

Mas
Mas
acro
attri
Voc
othd

aster Data Attributes. The Core Event Types Module defines the primitive-types that are

Varl\the Types Definitions of data types that are used to describe the values of Event Fijlds and
I

able for use by all Data Definition Modules. Each VVocabulary that is defined is
icitly a Value Type.

Nt Types Definitions of Event Types, each definition giving the name of the Event
ch must be unique across all Event Types) and a list of standard-Event Fields for
. An Event Type may be defined as a subclass of an existing.Event Type, meanin
new Event Type includes all Event Fields of the existing Event Type plus any add
nt Fields provided as part of its specification.

nt Fields Definitions of Event Fields within Event-Fypes. Each Event Field defini
ifies a name for the field (which must be uniqueacross all fields of the enclosing
p) and the data type for values in that field. Event Field definitions within a Data

nition Module may be part of new Event Types introduced by that Module, or m3
hd Event Types defined in other Modules.

hbulary Types Definitions of VVocabulary Types, each definition giving the name
abulary (which must be unique across all VVocabularies), a list of standard Master
butes for elements of that VVocabulary, and rules for constructing new VVocabulary
nents for that VVocabulary. (Any rules specified for constructing VVocabulary Elem
cabulary Type must be.consistent with the general rules given in Section 6.4.)

ter Data Attributes:Definitions of Master Data Attributes for Vocabulary Types. |
ter Data Attribute-definition specifies a name for the Attribute (which must be un
ss all attributes-of the enclosing VVocabulary Type) and the data type for values of
pute. MasterData definitions within a Data Definition Module may belong to new
abulary.Types introduced by that Module, or may extend VVocabulary Types defin
r Modules.

SO

Type
that

) that
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a name

(which must be unique across all elements within the VVocabulary, and conform to the general
rules for Vocabulary Elements given in Section 6.4 as well as any specific rules specified in
the definition of the Vocabulary Type), and optionally specifying master data (specific
attribute values) for that element.

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
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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 UML
class diggram notation. UML class diagrams used for this purpose may contain classes that have
attributgs (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 diggram shows a data definition for two Event Types, EventTypel and EventType2.
These ejent types make use of four.-Value Types: Typel, Type2, DataClass3, and
DataClass4. Typel and Type?2 are primitive types, while DataClass3 and
DataClass4 are complexitypes whose structure is also specified in UML.

The Evgnt Type EventTypel in this example has four fields. Fieldl and Field2 arg of
primitive type Typel-and Type2 respectively. EventTypel has another field Fie 1dB whose
type is PataClassa3. Finally, EventTypel has another field Field4 that contains a Jist of
zero or more.instances of type DataClass4 (the “0..*” notation indicates “zero or morg”).

This diggram also shows a data definition for EventType2. The arrow with the open-trfangle
arrowhead Indicates that EventType?2 is a subclass of EventTypel. This means that
EventType?2 actually has five fields: four fields inherited from EventTypel plus a fifth
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-compl

iant

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
extension point.

7.1.3

Eache
the semantics of the event. Some of these assertions say what was true at the tife the eve
captured.
by a sulysequent event. These are called, respectively, the retrospective semantics and the
prospective semantics of the event. For example, if widget #23 entershuilding #5 through
#6 at 11:23pm, then one retrospective assertion is that “widget #23 was observed at door
11:23pm,”, while a prospective assertion is that “widget #23 is inbuilding #5.” The key

Semantics

nt (an instance of an Event Type) encodes several assertions which collectively define

Nt was

Other assertions say what is expected to be true following the event) until invalidated

door
H6 at

differenge is that the retrospective assertion refers to a specificitime in the past (“widget 4
observef...”), while the prospective assertion is a statement about the present condition

object (fwidget #23 is in..
building #5, another EPCIS capture event will be recorded to supersede the prior one.

23 was
the

.”"). The prospective assertiorpresumes that if widget #23 ever{leaves

In general, retrospective semantics are things thatiwere incontrovertibly known to be truefat the

time of pvent capture, and can usually be relied-upon by EPCIS Accessing Applications

accurate statements of historical fact. Prospéctive semantics, since they attempt to say what is

true aftgr an event has taken place, mustbe considered at best to be statements of “what
be” rather than of “what is.” A prospéctive assertion may turn out not to be true if the ca
apparatyis does not function perfectly, or if the business process or system architecture weg
designefl to capture EPCIS evehts'in all circumstances. Moreover, in order to make use of
prospective assertion implicit in an event, an EPCIS Accessing Application must be sure
has accgss to any subsequent event that might supersede the event in question.

ospective/praspective dichotomy plays an important role in EPCIS’s definition of
, In Sectian-7.3.4.

ght to
uring
re not
a
hat it

data capture events These events are typlcally generated by an EPCIS Capturlng Application

and provided to EPCIS infrastructure using the data capture operations defined in Section

CIS

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:

e Value Types Primitive types defined in Sections 7.3.1 and 7.3.2.
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This mqdule defines six event types, one very generic event and five suliclasses (one of w
deprecated as of EPCIS 1.1) that can represent events arising from sugply chain activity g
wide variety of industries:

EPC Information Service

s (EPCIS)

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 that

industry vertical working groups will define additional master data attributes for the
vocahularies defined here

Vocabulary Elements None provided as part of this specification. It is expected that if]
vert|cal working groups will define vocabulary elements for the BusinessStep
vocgbulary (Section 7.3.5), the Disposition vocabulary (Section 7.3.5.2),\and the
BuginessTransactionType vocabulary (Section 7.3.5.3.1).

EPQISEvent (Section 7.4.1) is a generic base class for all.event types in this modulg

well as others.

ObjlectEvent (Section 7.4.2) represents an eventdhat happened to one or more phy
digital objects.

AgdregationEvent (Section 7.4.3) represents an event that happened to one or m
objects that are physically aggregated togather (physically constrained to be in the san
place at the same time, as when cases:aré aggregated to a pallet).

QugntityEvent (Section 7.4.4):represents an event concerned with a specific quar
objects sharing a common EPGC class, but where the individual identities of the entitie
not $pecified. As of EPCIS(1,1, this event is deprecated; an ObjectEvent (Section
with one or more QuantityElements (Section 7.3.3.3) should be used instead.

TrgnsactionEvent (Section 7.4.5) represents an event in which one or more objg
becgme associated. or disassociated with one or more identified business transactions.

TranstormationEvent (Section 7.4.6) represents an event in which input object

fully or partially consumed and output objects are produced, such that any of the inpu

objects/may have contributed to all of the output objects.

dustry

hich is
Cross a

D

as

sical or

ore
e

tity of
5 are
7.4.2)

cts

5 are

A UML diagram showing these Event Types is as follows:
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EPCISEvent

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

OpjectEvent AggregationEvent TransactionEvent TransformationEvent
epclLigt : List<kePC> parentID : URI parentID : URI inputEpcList ; Yist<EPC>
acfion : Action childEPCs : List<EPC> epclList : List<kePC> outputEpcList hist<EPC>
bizStép : BizSteplD action : Action action : Action xformt-_XformID
dispositipn : DispositionID bizStep : BizStepID bizStep : BizStepID bizStep-’ BizStepID
readPoint : ReadPointID disposition : DispositionID disposition : DispositionID dispeosition : DispositionID
bizLocatipn : BizLocationID readPoint : ReadPointID readPoint : ReadPointID péadPoint : ReadPointID
ilmd: ILMD bizLocation : BizLocationID| |bizLocation : BizLocationID| |Bizkecation : BizLocationID
<<extension point>> <<extension point>> <extension point>> ilmd : ILMD
<extension point>>

gList childQList gList inputQL.ist
outputQL.ist

1
1..* for TransactionEvent X

0..* otherwise | l |
A A A * * *
VO"VC"VO"VO" A 4 0. A 0.
QuantigyElement BizTransaction Source Destination
epcClasp EPCClass type : BizTransTypelD type : SourceDestTypelD type : SourceDestTypelD
quantity : decimal bizTrans : BizTransID source : SourceDestID dest : SourceDestID
uonj : UOM 3
Toox
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
DIZLOCatlon . l* = "One Or more”

BizLocationlD
<<extension point>>

Note: in this diagram, certain names have been abbreviated owing to space

constraints; e.g., BizLocationlD is used in the diagram, whereas the actual

type is called 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
AggregationEvent the “what” dimension is a parent ID and list of child EPCs). The
“where” and “why” dimensions have both a retrospective aspect and a prospective aspect (see
Section 7.1.3), represented by different fields.

The folltwing table summarizes the fields of the event types that pertain to the four key

dimensipns:

Retrospective Prospective

(at the time of the event) (true until contradicted by

subsequent event)

What EPC

EPCClass + quantity
When Time
Where ReadPointlID BusinessLocationlD
Why BusinessSteplD DispositionlD
&%ﬁ;&? S BusinessTransactionkbist

Source/Destination

ILMD

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

The following table summarizes the vocabulary types defined in this module. The URI cdlumn
gives the formal name for the vocabulary used when the vocabulary must be referred to by name
across the EPClS interface.

Vocabylary-Type | Secti User / URI

on——Standard
ReadPointlID 7.3.4 | 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
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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
EPCClass 7.3.5. | User urn:epcglobal :epcis:vtype:EPCClass
4
SourcebestType | 7.3.5. | Standard urn:epcglobal :epcis:vtype:SourceDestT
1D 4.1 ype
SourcepestiD 7.3.5. | User urn:epcglobal :epcis:vtype:SouteeDest
4.2

858

859 7.3 Core Event Types Module — Building Blocks
860  This seqtion specifies the building blocks for the event types defined in Section 7.3.5.4.

861 7.3.1 Primitive Types
862  The following primitive types are used within the CGore Event Types Module.

Type Description

int An integer. Range restrictions argnoted where applicable.

Time || A timestamp, 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 Product Code, as defined in [TDS1.9]. Unless otherwise noted,
EPCs are represented in “pure identity” URI form as defined in [TDS1.9],
Section 7.

863
864  The EPC type:is defined as a primitive type for use in events when referring to EPCs that{are not

865  part of 4 Vocabulary Type. For example, an SGTIN EPC used to denote an instance of a frade
866 itemin i i j i i e . But

867 an SGLN EPC used as a read point identifier (Section 7.3.4) in the ReadPoint field of an
868 ObjectEvent isa Vocabulary Element, not an instance of the EPC primitive type.

869  Explanation (non-normative): This reflects a design decision not to consider individual trade
870  item instances as Vocabulary Elements having Master Data, owing to the fact that trade item
871 instances are constantly being created and hence new EPCs representing trade items are
872  constantly being commissioned. In part, this design decision reflects consistent treatment of
873  Master Data as excluding data that grows as more business is transacted (see comment in
874  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
participates in many business process steps, each of which may generate an EPCIS event. The

actio-ﬁ?mm#mmmmmmgmmmmwm&clmﬂmh?mnﬂ; have
objects peen added to the aggregation, have objects been removed from the aggregation;-or has

the aggregation simply been observed without change to its membership? The action i
independent of the bizStep (of type BusinessStep D) which identifies the specifi¢
busines$ process step in which the action took place.

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

Actiljon value Meaning
ADD The entity in question has been created or-added to.
OBSERYE The entity in question has not been changed: it has neither been

created, added to, destroyed, or removed from.

DELET

The entity in question has beentemoved from or destroyed
altogether.

The desgription below for each event type that includes an Action value says more predisely
what Ag¢tion means in the context of thatievent.

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

7.3.3 The “What”_Dimension

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

7.3.3.1| Instance-level vs. Class-level Identification

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

Examples (non-normative): In the GS1 System, examples of instance-level identifiers inel
GTIN+gerial, SSCC, GRAI including serial, GIAI, GSRN, and GDTI including seri

ide
xamples

of classtlevel identifiers include GTIN, GTIN+lot, GRAI without serial, and GDT withoyt serial.

7.3.3.2| EPC

An Eleqgtronic Product Code (EPC) is an instance-level identifier structure’ defined in the EPC
Tag Dafa Standard [TDS1.9]. In the “what” dimension of an EPCIS.gvent, the value of arj epc
element SHALL be a URI [RFC2396] denoting the unique instance-level identity for an qbject.
When the unique identity is an Electronic Product Code, the list element SHALL be the “pure
identity] URI for the EPC as specified in [TDS1.9], Section 6-'Implementations MAY acgept
URI-formatted identifiers other than EPCs as the value of an epc element.

7.3.3.3

QuantityElement

A QuantityElement is a structure that identifies objects identified by a specific classtlevel

e:

identifigr, either a specific quantity or an unspecified quantity. It has the following structyr
Figld Type Description
epcClass EPCClass | Aélass-level identifier for the class to which the

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

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

FE W TSV VT 17V~ D
FCy 15 SPpeTimcur

Othananca 1f cpiia 4
CTCTwWiStST T gouar T

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

If the QuantityElement includes.d uom, then the
quantity SHALL have a positive:value (but not
necessarily an integer value),«and denotes the magnitude
of the physical measure that 'specifies how much of the
specified EPCClass js.denoted 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
EPCClass is denoted by this QuantityElement.
Thewom SHALL be omitted if quantity is omitted.

EPCClass is a Vocabulary whose elements denote classes of objects. EPCClass is a User
Vocabulary as defined in-Section 6.2. Any EPC whose structure incorporates the concept|of
object cjass can be referenced as an EPCClass. The standards for SGTIN EPCs are elabonated
below.

An EP(Class may-refer to a class having fixed measure or variable measure. A fixed megsure
class has instanees that may be counted; for example, a GTIN that refers to fixed-size cartons of
a produgt. A varlable measure class has instances that cannot be counted and S0 the quantity is
specified-s y a4 asfs
length, carpetlng that is sold by area, bqu 0|I that is sold by volume or fresh produce that is sold
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 quantity is unknown or not

Variable specified.

Measur¢

938

939  Master Data Attributes for the EPCClass vocabulary contain whatever masterdata is degfined
940 for the referenced objects independent of EPCIS (for example, product catalogue data);
941  definitigns of these are outside the scope of this specification.

942 7.3.3.31 UOM

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

944  QuantjptyElement uses a physical measure to specify the'quantity of the specified
945 EPCClass. When a uom field is present, its value SHALL"be the 2- or 3-character code|for a
946  physical| unit specified in the “Common Code” column6f UN/CEFACT Recommendatiop 20
947  [CEFACT20]. Moreover, the code SHALL be a codexcontained in a row of [CEFACT20]
948  meeting all of the following criteria:

949 e The|“Quantity” column contains one of the following quantities: length, area, volume}, or
950 mass.

951 e The|“Status” column does not contain “X” (deleted) or “D” (deprecated).

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

955  force diyided by lengths-not just length.

956 7.3.3.3.2 EPCClass Values for GTIN

957  When a|Vocahulary Element in EPCClass represents the class of SGTIN EPCs denoted by a
958  specific|GTIN, it SHALL be a URI in the following form, as defined in Version 1.3 and lpter of
959 the EPCHag-Bata-Standards:

960 urn:epc:idpat:sgtin:CompanyPrefix.ltemRefAndIndicator.*

961 where CompanyPrefix is the GS1 Company Prefix of the GTIN (including leading zeros) and
962 1temRefAndIndicator consists of the indicator digit of the GTIN followed by the digits of
963 the item reference of the GTIN.

964  An EPCClass vocabulary element in this form denotes the class of objects whose EPCs are
965 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 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,
Section 6]:

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

where qompanyPrefix is the GS1 Company Prefix of the GTIN (including leading zefos),
I temReFAndIndicator consists of the indicator digit of the GTIN followed by the djgits of
the item reference of a GTIN, and Lot is the batch/lot number of the specific batch/lot.

An EP(JClass vocabulary element in this form denotes the class of objectswhose EPCs|are
SGTINg (urn:epc:i1d:sgtin:..) having the same CompanyPrefix and
ItemReFAndIndicator fields, and belonging to the specified bat€h/lot, regardless off serial
number|(if any).

7.3.3.4] Summary of Identifier Types (Non-Normative)
This seqtion summarizes the identifiers that may be usedin the “what” dimension of EPCIS

events. [The normative specifications of identifiers are.in the EPC Tag Data Standard [TD[S1.9]
and the EPC Core Business Vocabulary [CBV1.1]:

Identifier Instance- Class-Level | URKPrefix Normative
Type Level (EPCClass) Reference
(EPC)
GTIN v urn:epc:idpat:sgtin: | [TDS1.9,
Section 8]
GTIN H v urn:epc:class:lgtin: | [TDS1.9,
batch/lat Section 6]
GTIN H v urn:epc:id:sgtin: [TDS1.9,
serial Section
6.3.1]
SSCC v urn:epc:id:sscc: [TDS1.9,
Section
6.3-2]
GRAI (no 4 urn:epc:idpat:grai: [TDS1.9,
serial) Section 8]
GRAI (with | v urn:epc:id:grai: [TDS 1.9,
serial) Section
6.3.4]
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Identifier 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:gdti: [TDS1.9,
serial) Section 8]
GDTI (yith | v urn:epc:id:gdti: [TDS1.9,
serial) Section
6.3.7]
GSRN v urn:epc:id:gsrn: [TDS1.9,
(Suppligr) Section
6.3.6]
GSRN v urn:epc:id:gsrnp: [TDS1.9,
(Providgr) Section
6.3.6]
GCN (no v urn:epc: idpat:sgcn: [TDS1.9,
serial) Section 8]
GCN (with | v urnzepe:id:sgcn: [TDS1.9,
serial) Section 6]
CPI v grn:epc:idpat:cpi: [TDS1.9,
Section 8]
CPI + sgrial | v urn:epc:id:cpi: [TDS1.9,
Section
6.3.11]
GID v urn:epc:id:gid: [TDS1.9,
Section
6.3.8]
USDoD A urn:epc:id:usdod: [TDS1.9,
Section
6.3.9]
ADI v urn:epc:id:adi: [TDS1.9,
Section
6.3.10]
Non-GS1 v v Any URI - see CBV for [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.
ExplanEion (non-normative): In the EPC context, the term location has been used to signify

many diffferent things and this has lead to confusion about the meaning and use of the ter,
particularly when viewed from a business perspective. This confusion stems from a numbgr of
causes:

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

2. Therg are situations where stationary Readers are placed between what business people
would cpnsider to be different locations (such as at the door between the backroom and sples

floor of [a retail store) and thus do not inherently determine the location without an indicgtion of
the diregtion in which the tagged object was travelling;

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

4. Convgrsely, more than one Reader might be used to detect tagged objects in what business
people would consider a single location;

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

6. And finally, locations of interest to one party (trading partner or application) may not pe of
interest|to or authorized for-viewing by another party, prompting interest in ways to diffefentiate
locatiors.

The key|to balancing these seemingly conflicting requirements is to define and relate varipus
locatior] types,.and then to rely on the EPCIS Capturing Application to properly record them for
a given capture event. This is why EPCIS events contain both a ReadPointID and a
BusinesgLacationID (the two primitive location types).

In addition, there has historically been much confusion around the difference between
“location’ as needed by EPCIS-level applications and reader identities. This EPCIS
specification defines location as something quite distinct from reader identity. To help make this
clear, the reader identity types are defined 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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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.
Physical Reader ID is further defined in
[ALE1.0].

LoglicalReaderlID

This is the identity or name given to an EPC read
event information source independent of the
physical device or devices that are used-t0
perform the read event. Logical ReadéniD is
further defined in [ALEL.0]. There'are several
reasons for introducing the Logical Reader
concept as outlined in [ALEL.}; 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 simultaneously to cover a single location,
and (conversely) allowing a single physical readef
to map toamultiple logical readers when a physica
reader_has multiple antennas used independently
to, cover different locations.

True Ldcation Types

~N

xO

ReadPointID

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 arg
determined by the EPCIS Capturing Application,
perhaps inferred as a function of logical reader if
stationary readers are used, perhaps determined
overtly by reading a location tag if the reader is
mobile, or in general determined by any other
means the EPCIS Capturing Application chooses
to use, Conceptually, the Read Point is designed

to identify “where objects were at the time of the
EPCIS event.”

Bus

inessLocationlD

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.”

as defingd in [TDS1.9] SHALL be used.

Illustragion (non-normative): For example, in industries governed by GS1 General
Specificgtions, readPointlID, and businessLocationlD may be SGLN:URIs [TD
Section 6.3.3], and physicalReader 1D may be an SGTIN-URI [TDS1.9, Section 6.3.

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

Explangtion (non-normative): Allowing non-EPC URIs for locations gives organizations
freedon to reuse existing ways of naming locations.

For all ¢f the EPCIS Event Types defined in this Section 752, capture events include sepa
fields fgr Read Point and Business Location. In most cases, both are optional, so that it is
possiblg for an EPCIS Capturing Application to include partial information if both are no
known.

Explangtion (non-normative): Logical Reader'and Physical Reader are omitted from the
definitigns of EPCIS events in this specification. Physical Reader is generally not useful

information for exchange between partners. For example, if a reader malfunctions and is
replacegl by another reader of identical-make and model, the Physical Reader ID has cha

ion 6.2.
ity URIs

S1.9,
1].

greater

ate
still

nged.

This infprmation is of little interest-to trading partners. Likewise, the Logical Reader ID may

change |f the capturing organization makes a change in the way a particular business prg
executegl; again, not often of interest to a partner.

The distinction between Read Point and Business Location is very much related to the dig
betweer) retrospective semantics and prospective semantics discussed above. In general,
Points glay a roleifnretrospective semantics, while Business Locations are involved in
prospective statements. This is made explicit in the way each type of location enters the s
descriptions-given at the end of each section below that defines an EPCIS capture event.

Cess is

hotomy
Read

bmantic
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1053 7.3.4.1 Example of the distinction between a Read Point and a Business Location

1054 (Non-Normative)

Simple Distribution Center

Physical
View

DC#88
Receive & Store Shipping
RP:C RP:O &
L : O ]
Recv|Dock#R3 Read 4444 Shipping Dock#S3
Point 2
I: RP:B K HH:‘ +2| RP:
4 3
T ]
Recv|Dock#R2 $ Shipping Dock#S2
1
I: RP:A l RP:M :I
Recv Dock#R1 |, v Shipping Dock#S1
1055
Tag [Tyme |Read Point [Business Comment
Location
ol
#123 |7100 [“RP- DC#88.Receive [Product entered DC via
DC#88-A” & Store “DockDoor#Rl
#123 9100 [“RP- DC#88.Shipping“Product placed on conveyor
DC#88-K” for shipping
123 19130 |“RP- [omitted] Product shipped via dock
“DC#SS-N” door#S2
1056

1057  The figure above shows a typical use case consisting of rooms with fixed doorways at the

1058  boundaries of the rooms. In such a case, Read Points correspond to the doorways (with RFID
1059 instrumentation) and Business Locations correspond to the rooms. Note that the Read Points and
1060  Business Locations are not in one-to-one correspondence; the only situation where Read Points
1061  and Business Locations could have a 1:1 relationship is the unusual case of a room with a single
1062  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 business process and the final status of the object, particularly in the presence of
less than 100% read rates. Note that correct designation of the business location requires both
that the tagged object be observed at the Read Pomt and that the d|rect|on of movement be

real-woyld situations, however, objects can take multiple paths and move ““backwards” i the
supply ghain. In these real-world situations, providing Read Point information in addition to
Businesp Location information is valuable for higher levelsoftware.

7.3.5 The “Why” Dimension

This segtion defines the data types used in the “Mhy” dimension of the event types speciffied in
Section(7.3.5.4.

7.3.5.1| Business Step

BusingssSteplD is a vocabulary-whose elements denote steps in business processes. JAn
example is an identifier that denaotes “shipping.” The business step field of an event specifies the
busines$ context of an event: what business process step was taking place that caused the jevent
to be captured? BusinessSteplD is an example of a Standard VVocabulary as defined |n
Section|6.2.

Explangtion (non-normative): Using an extensible vocabulary for business step identifierg allows
GS1 stapdards (including and especially the GS1 Core Business Vocabulary) to define sgme
common terms:such as “shipping™ or ““receiving,” while allowing for industry groups an
individJakend-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 example of a
1111  busines$ transaction is a specific purchase order. Business Transaction information.may he
1112  included in EPCIS events to record an event’s participation in particular business transactjions.

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

Field Type Description

type BusinessTransactionTypelD | (Optional) An identifier that
indicates what kind of business
fransaction 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  The twq vocabulary types BusinessTransactionTypelD and
1117 BusinessTransactionlD are defined in the sections below.

1118 7.3.5.3.1 "~ Business Transaction Type
1119 BusinessHransactiontypetbisa-vecabtlary-whese-elements-denote-aspeetite-type of
1120  business 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
transactions. An example is an identifier that denotes “Acme Corp purchase order number
12345678.” BusinessTransactionlD is a User Vocabulary as defined in Section 6.2.

Explanation (non-normative): URIs are used to provide extensibility and a convenient way for
organizations to distinguish one kind of transaction identifier from another. For example, if

Acme Cprporation has purchase orders (one kind of business transaction) 1dentified with|an 8-
digit number as well as shipments (another kind of business transaction) identified by a 6}
character string, and furthermore the PostHaste Shipping Company uses 12-digit.tracking IDs,
then the| following business transaction IDs might be associated with a particutar EPC over

time:

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

(In this pxample, it is assumed that PostHaste Shipping has registered the URN namespage
“posthaste” with IANA.) An EPCIS Accessing Application.might query EPCIS and discoVer all

three offthe transaction IDs; using URIs gives the application a way to understand which(ID is of
interest|to it.

7.3.5.4] Source and Destination

A Sourfce or Destination is used to pravide additional business context when an ERCIS
event is|part of a business transfer; that isy-a’process in which there is a transfer of ownerghip,
respons|bility, and/or custody of physical or digital objects.

D

In manyf cases, a business transfer. tequires several individual business steps (and therefor:
several EPCIS events) to execute; for example, shipping followed by receiving, or a more
complex sequence such as leading = departing = transporting = arriving = unloading >
acceptirjg. The ReadPodnt and BusinessLocation in the “where” dimension of these
EPCIS ¢vents indicate the known physical location at each step of the process. Source gnd
Destination,incontrast, may be used to indicate the parties and/or location that are the
intended endpaints of the business transfer. In a multi-step business transfer, some or all ¢f the

EPCIS ¢vents;may carry Source and Destination, and the information would be th¢ same
for all epentsin a given transfer.

Source and Destination provide a standardized way to indicate the parties and/or physical
locations involved in the transfer, complementing the business transaction information (e.g.,
purchase orders, invoices, etc) that may be referred to by BusinssTransaction 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  The twq vocabulary types SourceDestTypelD, and SourceDestlD are defined in the
1166  sectiong below.

1167 7.3.5.4.1 Source/Destination Type

1168 SourceDestTypelD is a vocabulary whose elements denote a specific type of busines
1169 transfer|source or destination. An example is an identifier that denetes “owning party.”
1170 SourceDestTypelD is an example of a Standard VVocabulary as defined in Section 6.3.

(2]

1171  Explangtion (non-normative): Using an extensible vocgglﬁry for source/destination typs
1172  identifigrs allows GS1 standards to define some com@ terms such as ““owning party’” while
1173 allowing for industry groups and individual end-usqfs to define their own terms. Master data
1174 may prqvide additional information. 7

1175  This spgcification defines no Master Data Attributes for source/destination type identifier

I

1176 7.3.5.4.2 Source/Destinatio’|D

1177  SourceDestlID is a vocabulary.whose elements denote specific sources and destinatior)s. An
1178  examplg is an identifier that denotes “Acme Corporation (an owning party).” SourceDestID
1179  isa User Vocabulary as defined in Section 6.2.

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

1182 7.3.6 |nstance/Lot Master Data (ILMD)

1183  Instancg/liot Master Data (ILMD) is data that describes a specific instance of a physical g
1184  digital object, oraspecific batch/totrof objects thatare produced i batches/fots. TICMD Tonsists
1185  of a set of descriptive attributes that provide information about one or more specific objects or
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).

=

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
change over the life of the trade |tem even though dlfferent trade items having the same GTIN

This fegture should only be used when no separate system exists for dissemination of ILMID.

ILMD fpr 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
TransfFormationEvents (Section 7.4.6). In the case of a-TransformationEvent,
ILMD 4pplies to the outputs of the transformation, not to.the inputs.

The strycture of ILMD defined in this EPCIS standard consists of a set of named attributgs, with
values gf any type. In the XML binding (Section 9:5);'the XML schema provides for an

unboungled list of XML elements having any element name and content. Other document
layered jon top of EPCIS may define specific ILMD data elements; see Section 6.3. In thig way,
ILMD i§ similar to event-level EPCIS extensions, but is separate in order to emphasize that
ILMD gpplies for the entire life of objects, whereas an event-level EPCIS extension only gpplies
to that specific event.

7.4 Core Event Types Module — Events

7.4.1 EPCISEvent

EPCISEvent is acammon base type for all EPCIS events. All of the more specific event types
in the fqllowing-séctions are subclasses of EPCISEvent.

This conmaen;base type only has the following fields.

Eield Type Description
eventTime 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 through the EPCIS Query
Interfaces The recordTime does not
describe anything about the real-world
event, but is rather a bookkeeping
mechanism that plays a role in.the
interpretation of standing queries as
specified in Section 8.2.5.2:

eventfimeZoneOffset | String The time zone offset/in-effect at the
time and place the-évent occurred,
expressed as ancoffset from UTC. The
value of this field SHALL be a string
consisting ofthe character ‘+’ or the
character*-’, followed by two digits
whese value is within the range 00
through 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).

Explanatich-{ren-nermative)-TFhe-eventTimeZoneofEsetficld-is-notnecessary-to
understand at what moment in time an event occurred. This is because the eventTime field is
of type Time, defined in Section 7.3 to be a ““date and time in a time zone-independent manner.”
For example, in the XML binding (Section 9.5) the 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
eventTime be the local time zone offset where the event was captured. For example, an event
taking place at 8:00am US Eastern Standard Time could have an XML eventT ime field that is
written 08 :00-05:00 (using US Eastern Standard Time), or 13:00Z (using UTC), or even
07:00+06:00 (using US Central Standard Time). Moreover, XML processors are nat ﬂequired
by [XSD2] to retain and present to applications the time zone specifier that was part of the
xsd:dateTime field, and so the time zone specifier in the eventT ime field might nof be
available to applications at all. Similar considerations would apply for other {non-XML)
bindings of the Core Event Types module. For example, a hypothetical binary binding might
represent Time values as a millisecond offset relative to midnight UTCon January 1, 1970 —
again, ynambiguously identifying a moment in absolute time, but not-pteviding any inforiation
about the local time zone. For these reasons, eventT imeZoneOFfFset is provided as pn
additional event field.

7.4.2 DbjectEvent (subclass of EPCISEvent)

An ObjlectEvent captures information about an event pertaining to one or more physigal or
digital gbjects identified by instance-level (EPC) orclass-level (EPC Class) identifiers. Most
ObjectEvents are envisioned to represent actual observations of objects, but strictly s;reaking
it can b¢ used for any event a Capturing Application wants to assert about objects, including for
example capturing the fact that an expected-observation failed to occur.

While mpore than one EPC and/or EPC:€lass may appear in an Ob jectEvent, no relatipnship
or assodiation between those objects'is implied other than the coincidence of having expefienced
identical events in the real world,

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

Actiljon 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 Tirst time. For objects identified by EPC Classes
(class-level identifiers), the specified quantities of EPC Classes
identified in the event have been created (though other instances of
those same classes may have existed prior this event, and additional
instances may be created subsequent to this event).

OBSERVE The event represents a simple observation of the objects identified
in the event, not their commissioning or decommissioning.
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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 those same classes may continue to exist subsequent to
this event_and additional instances may. he have ceased to exist

prior this event).

Fields:

Field

Type

Description

eventlime
recorgdTime
eventflimeZoneOffset

(Inherited from EPCISEvent; see Section 7.4.1)

epcList

List<EPC>

(Optional) An unordered|list of
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 epcllist, a
non-empty quantityLlist, or
both.

quantptyList

LCist<QuantityElement>

(Optional) An unordered|list of
one or more QuantityElements
identifying (at the class Igvel)

objects to which the event
pertained.

An ObjectEvent SHALL|contain
either a non-empty epcllist, a
non-empty quantityLlist, or

poth.

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

whichthe eventtook piage.

bizLogcation

BusinessLocationlID

(Optional) The business |ocation
where the objects associgted
with the EPCs-may be found,
until contradicted by a
subsequent event.

bizTransactionList

Unordered list of zero or more
BusinessTransaction
instances

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

sourcelList

List<Source>

(Optional) An unordered|list of
Source elements
(Section 7.3.5.4) that proyvide
context about the originating
endpoint of a business transfer
of which this event is a pjrt.

destinationList

List<Destination>

(Optional) An unordered|list of
Destination elements
(Section 7.3.5.4) that proyvide
context about the termingting
endpoint of a business transfer
of which this event is a pjrt.

1imd

I1LMD

(Optional) Instance/Lot Master
Data (Section 7.3.6) that
describes the objects created
during this event.

An ﬂhj ectEvent SHALL

NOT contain i Imd if action
is OBSERVE or DELETE.

1264
1265
1266
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Retrospective semantics:

Prospective semafitics:

An event described by b1 zStep (and any other fields) took place with respect to the objects
identified by epcList and quantityList at eventTime at location readPoint.

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

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

(If gction is DELETE) The EPCs in epcList were decommissioned (retired from|future
use)

(If gction is DELETE) The specified quantities of EPC Class instances in
qugntityList ceased to exist (or an unknown quantity, for each QuantityEleqent in
whi¢h the quantity value is omitted).

(If gction is ADD and a non-empty bizTransactionList.sspecified) An assdciation
exisfs between the business transactions enumerated in bizTransactionList anfl the
objects identified in epcList and quantityList.

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

(If gction is DELETE and a non-empty b izTransactionList is specified) This event
tooK place within the context of the business transactions enumerated in
biZTransactionList.

(If gourceList is non-empty) This event took place within the context of a busineg
trangfer whose originating endpgint is described by the sources enumerated in
soyrceList.

[72]

(If destinationListis non-empty) This event took place within the context of a
business transfer whase terminating endpoint is described by the destinations enumerated in
dedtinationkist.

(If gction is ADD) The objects identified by the instance-level identifiers in epcList may
appg¢atdn subsequent events.

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

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

(If action is DELETE) The total population of objects identified by the class-level
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.

s (EPCIS)

e (If bizLocation is specified) The objects identified by epcList and quantityList

are @t business location brzLocation.

e (If QizLocation is omitted) The business location of the objects identified by.epG
and jquantityList is unknown.

e (Ifgctionis ADD and 1 Imd is non-empty) The objects identified by epeList and
qugntityList are described by the attributes in 1 Imd.

e (Ifgction is ADD and a non-empty bizTransactionList isspecified) An assg

bizTransactionList is specified, the semantic effect is equivalent to having an
ObjectBvent with no bizTransactionList together with a TransactionEvent having

to be refurned from a query.

7.4.3 AggregationEvent (subclass of EPCISEvent)

The event type AggregationEvent describes events that apply to objects that have be
aggregated to one another. In-such an event, there is a set of “contained” objects that have
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 {
a strong| physical relationship between the containing and the contained objects such that

List

ciation
] the

the
pr, that

idnEvent

en
been

here is
they

will all pccupy the'same location at the same time, until such time as they are disaggregated. An

example of an-aggregation is where cases are loaded onto a pallet and carried as a unit. T
Aggreg atlonEvent type is not intended for weaker associations such as two pallets t

e
nat are

part of 3
the same time. (The TransactlonEvent may be approprlate for such cwcumstances )
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:

hlace at
More
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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 n the chn1 TJEPCS or
childQuantityList field of the AggregationEvent;
likewise, the parent identity may not be observed or known during
this event and therefore the parentID field be omitted from the
AggregationEvent.

DELET

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 aggregatien,.as well as when the
entire aggregation is dismantled. Both ch WFdEPCs and
childQuantityList field may be omitted 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  The AggregationEvent type includesfields that refer to a single “parent” (often a
1340  “containing” entity) and one or more “children” (often “contained” objects). A parent ideptifier
1341  isrequired when action is ADD or DELETE, but optional when action is OBSERVE.

1342  Explangtion (non-normative): A-parent identifier is used when action is ADD so that there is a
1343  way of feferring to the association in subsequent events when action is DELETE. The parent
1344  identifiqr is optional whenfaction is OBSERVE because the parent is not always knowr| during
1345  an intermediate observation. For example, a pallet receiving process may rely on RFID tags to
1346  determipe the EPCs.of cases on the pallet, but there might not be an RFID tag for the paljet (or
1347  if there |s one, it-may be unreadable).

1348 The AggregationEvent is intended to indicate aggregations among objects, and so the
1349  children afe identified by EPCs and/or EPC classes. The parent entity, however, is not
1350 necessarity-aphysicator-digitatobject separate-from-theaggregationitsetf,and-so-theparent is
1351 identified by an arbitrary URI, which MAY be an EPC, but MAY be another identifier drawn
1352  from a suitable private vocabulary.

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
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
event]ime (Inherited from EPC1SEvent; see Section 7.4.1)
recor¢gTime

eventflimeZoneOffset

parentlD URI (Optional whenaction is
OBSERVE; required
otherwise) The identifier of
the parent of the
assaciation. 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 identifieg
by instance-level
identifiers. See

Section 7.3.3.2.

An AggregationEvent
SHALL contain either a
non-empty chi IdEPCs, a
non-empty
childQuantityList,
or both, except that both
chi1ldEPCs and
chifdQuantTitTyListT
MAY be empty if action
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
SHATETontameTthera
non-empty chi ldEPCSs, -3
non-empty
childQuantigylList,
or both, except.that both
childERPCs and
childQuantityList
MAY-he empty if action
iISDELETE, indicating that
all 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.

bizSt BusinessSteplD (Optional) The business
step of which this event

was a part.

1%
©

1
~+
@]
>S5

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

subsequent event.

(DnticonalTho voaod nornt
\UlJI.IUI IQI/ rmric 1eau |JUII LY
at which the event took
place.

]!
)

f"l'
D

readP

(O
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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
subsequent event.

bi1zTranmsactrontrst—Unordered tistof zeroor (Optionaty Amunordered
more list of business transactions
BusinessTransaction Eﬂ‘fﬂ deflnte the conteRbef
instances IS event.
sourceList List<Source> (Optional) An'unordered
list of Seurce elements
(Section 7.3.5.4) that
previde context about the
originating endpoint of a
business transfer of which
this event is a part.
destipationList 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.

Note that in the XML binding (Section 9.3), chi ldQuantityList, sourceList, and
destihationList appear in the standard extension area, to maintain forward-compatjbility
with EPCIS 1.0.

Retrospgctive semantics:

e An ¢vent described by bizStep (and any other fields) took place involving containipg
entity parentlD and the contained objects in chi IdEPCs and chi ldQuantitylList,
at eyentTime and location readPoint.

e (Ifaction is ADD) The objects identified in chi IldEPCs and chi ldQuantityList
were aggregated to containing entity parentlID.

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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1380 e (Ifactionis ADD and a non-empty bizTransactionList is specified) An association

1381 exists between the business transactions enumerated in bizTransactionList, the
1382 objects identified in chi IdEPCs and chi ldQuantityList, and containing entity
1383 parentliD.

1384 e (Ifaction is OBSERVE and a non-empty bizTransactionList is specified) This
1385 event took place within the context of the business transactions enumerated in

1386 bizTransactionList.

1387 ° (If actionisDFI EFTE and a non-empty hizTransactiaonl istis qppr‘ifipd) This event
1388 tool place within the context of the business transactions enumerated in

1389 bizaTransactionList.

1390 e (If gourcelList is non-empty) This event took place within the context of-a businegs
1391 trangfer whose originating endpoint is described by the sources enumerated’in

1392 soyrceList.

1393 e (IfdestinationList is non-empty) This event took place within the context of a

1394 business transfer whose terminating endpoint is described by, the/destinations enumerated in
1395 dedtinationList.

1396  Prospective semantics:

1397 e (If gction is ADD) An aggregation exists between<ontaining entity parentlD and the

1398 confained objects in chi IdEPCs and chi ldQuantityList.
1399 e (Ifgctionis DELETE and chi ldEPCs.orchildQuantityList is non-empty) An
1400 aggtegation no longer exists between containing entity parent1D and the contained|objects
1401 identified in chi IdEPCs and chi ldQuantityList.
1402 e (Ifgctionis DELETE and both chi IdEPCs and childQuantityList are empty) An
1403 aggtegation no longer exists-between containing entity parentlD and any contained
1404 objects.
1405 o (If the
1406 objects identified inparentID, chi IdEPCs, and childQuantityListisas
1407 desqribed by d¥sposition.
1408 o (If he
1409 objects inparentlD, chi ldEPCs, and chi IdQuantityList is unchanged.
1410 o (If 1 ] 1 ' ] ' D,
1411 chi ldEPCs, and chi ldQuantityList are at business location bizLocation.
1412 e (If bizLocation is omitted) The business location of the objects associated with the
1413 objects in parentlD, chi ldEPCs, and chi IdQuantityList is unknown.
1414 e (Ifaction is ADD and a non-empty bizTransactionList is specified) An association
1415 exists between the business transactions enumerated in bizTransactionList, the
1416 objects in chi IdEPCs and chi ldQuantityList, and containing entity parentlID (if
1417 specified).
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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
AggregationEvent with no bizTransactionList together with a TransactionEvent having
the bizTransactionList and all same field values as the AggregationEvent. Note,
however, that a AggregationEvent with a non-empty bizTransactionList does not cause a
TransactionEvent to be returned from a query.

Note (non-normative): Many semantically invalid situations can be expressed with incorrect use
of aggregation. For example the same objects may be glven multlple parents during the same
time peried-b et can be
specifiefl to be a chrld of its grand parent or even of |tself A non- eX|stent aggregatlon may be
DELETED. These situations cannot be detected syntactically and in general an individua
EPCIS fepository may not have sufficient information to detect them. Thus this specification does
not addfess these error conditions.

7.4.4 QuantityEvent (subclass of EPCISEvent) —- DEPRECATED

A QuantityEvent captures an event that takes place with respectyto a specified quantity of an
object cjass. This Event Type may be used, for example, to repottinventory levels of a prpduct.

As of EPCIS 1.1, the QuantityEvent is deprecated. Applieations should instead use &
ObjectEvent containing one or more QuantityListElements. A QuantityEventis
equivalgnt to an ObjectEvent containing an empty. EPCList and a single
QuantjptyListElement containing a quantity and without a uom.

=]

Field Type Description
eventfime (Inherited fram EPCISEvent; see Section 7.4.1)
recorgdTime
eventimeZoneOffset
epcClass EPCClass The identifier specifying thg

object class to which the event
pertains.
quantjty Int The quantity of object withip the

class described by this event.

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

disposition DispositionlD (Optional) The business-coddition
of the objects associated with the
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.

nStances

Note th
there is
class de

Retrosp

e Ang¢
qud

o (Ifq

context of the business transactions enumerated in ©iZzTransactionList.

Prospec
o (Ifg

dig
o (Ifg
o (IfH
o (IfH

7.4.5 ]
The eve
digital
bizTr
Trans

it because an EPCClass always denotes a specific packaging unit (e.g., a8 12-item
no need for an explicit “unit of measure” field. The unit of measure is;always the
noted by epcClass as defined in Master Data for that object class.

bctive semantics:

event described by bizStep (and any other fields) took place with respect to
ntity objects of EPC class epcClass at eventT ime at location readPoin

non-empty bizTransactionList is specified) This event took place within

five semantics: .

isposition is specified) The busingss condition of the objects is as described
position.

iIsposition is omitted) The-business condition of the objects is unchanged.

izLocation is specified) The objects are at business location bizLocation

1zLocation is omitted) The business location of the objects is unknown.

IransactionkEvent (subclass of EPCISEvent)
ht type TransactionEvent describes the association or disassociation of phy:

hnsactionList field that may be used to provide context for an event, the
hctaonEvent is used to declare in an unequivocal way that certain objects have

case),
object

t.
the

by

sical or

bjects t0 one or more business transactions. While other event types have an optignal

been

associa

0 or disassociated Wit OTe Or MOTE DUSITIESS (ransactions as part of the event.

The Action field of a TransactionEvent describes the event’s relationship to the lifecycle

of the tr

ansaction. Specifically:
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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 TransactionFvent with
action OBSERVE is quite similar to an Ob jectEvent that ,\<o
includes a non-empty bizTransactionList field. Whe

end user group agrees to use both kinds of events, the group should
clearly define when each should be used. An example a
TransactionEvent with action OBSERVE migh

appropriate is an international shipment with tr ction 1D xxx
moving through a port, and there’s a desire to rd the EPCs tha
were observed at that point in handling th fransaction.
Subsequent queries will concentrate on ing the transaction 1D
to find the EPCs, not on the EPCs to find the transaction ID.

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 are‘disassociated from the business
transaction(s), as well as wiien 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.

DELET

1461
1462 A TransactionEvent.has the following fields:
Field Type Description
eventfime (Inherited from EPCISEvent; see Section 7.4.1)
recorgTime
eventimeZoneOffset
bizTransactionList | 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 identity”
URIforthe ERPCas
specified in [TDS1.9],
Section 7. See also the.note
following the table:

epcList List<EPC> (Optional) Ancnordered
list of the EPCs of the
objects identified by
instance=level identifiers
assoeiated with the businesg
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
Element>

(Optional) An unordered
list of one or more
QuantityElements
identifying objects (at the
class level) to which the
event pertained.

A TransactionEvent

SHAT ETontamretthera— ]
non-empty epcList, a
non-empty
quantityList.orboth,
except that both-epcList
and quantityList
MAY helempty 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.

bizSt

D
©

BusinessSteplD

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

2}
r~+
o
=]

dispo

DispositionlD

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

readPoint

ReadPointlID

(Optional) The read point af

| PRI Y | k. 1 1
WIHILIT UIE €VETIL TUUR Pladlt.

bizLocation

BusinessLocationlID

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

Version 1.1, May-2014
© ISO/IEC 2015 — All rights reserved

All contents © 2007-2014 GS1

Page 64 of 169


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

1463
1464
1465

1466
1467
1468
1469
1470
1471
1472
1473

1474
1475
1476
1477
1478
1479
1480
1481

1482

1483
1484
1485
1486

ISO/IEC

19987:2015(E)

EPC Information Services (EPCIS)

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
this event is a part.

desti

ationcist CistDestinacions (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.

Note that in the XML binding (Section 9.3), quantityList, sourcelList, and

desti
with EP

Explang
Trans
similari
identifig
Quantit
bizLo
objects
paren;

The Tr
busines
a specif
physica
Trans
child re
semanti

nationList appear in the standard extension area, to maintain forward-compat
CIS 1.0.

tion (non-normative): The use of the field name-parentlID in both
hctionEvent and AggregationEvent(Section 7.2.10) does not indicate a
by in function or semantics. In general a TransactionEvent carries the same
ation information as an ObjectEvent;that is, a list of EPCs and/or
YElements. All the other information fields (bizTransactionList, bizSte
cation, etc) apply equally and uniformly to all objects specified, whether or not
are specified in just the epcLast and quantityList field or if the optional
[ 1D field is also supplied.

hnsactionEvent prevides a way to describe the association or disassociation
transactions to objects. The parentlID field in the TransactionEvent hig
c EPC or other-identifier as the preferred or primary object but does not imply a
relationship.of-any kind, nor is any kind of nesting or inheritance implied by the
hctionkEvent itself. Only AggregationEvent instances describe actual pa
ationships and nestable parent-child relationships. This can be seen by comparin
cs of AggregationEvent in Section 7.2.10 with the semantics of

bility

object
P,
the

of
nlights

Fent-
g the

Trans

hcti onEvent below.

Retrospective semantics:

e An event described by bizStep (and any other fields) took place involving the business
transactions enumerated in bizTransactionList, the objects in epcList and
quantityList, and containing entity parentID (if specified), at eventTime and
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.

(If action is DELETE, both epcList and quantityList are empty, and parentlD

iso

ih‘pd) All nhjprtq have heen disassociated from the business transactions enumetr,

ted in

bigTransactionList.

(If gourceList is non-empty) This event took place within the context of a.busineg

tran

soyrceList.

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

busi
des

Prospec]

(If g
biz
entif
(If g
no |

the
sped

sfer whose originating endpoint is described by the sources enumerated:in

Ihess transfer whose terminating endpoint is described by the'déstinations enumer:
tinationList.

tive semantics:

TransactionList, the objects in epcList and quantityList, and cont
y parentlD (if specified).

bnger exists between the business trahsactions enumerated in bizTransactiol
pbjects in epcList and quantityList, and containing entity parentliD (if
ified).

ction is DELETE, both:epcList and quantityList are empty, and pare
itted) An association ne’longer exists between the business transactions enumera
TransactionL4ast and any objects.

(72

ited in

ction is ADD) An association exists between the)business transactions enumerated in

ining

ctionis DELETE and epcList orquantityList is non-empty) An associgtion

nLisSt,

NntlD
ted in

the
ified)

he

IS unchanged.

ified)

(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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7.4.6 TransformationEvent (subclass of EPCISEvent)

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

Some transformation business processes take place over a long period of time, and so it is more

in two or more TransformationEvents to link them together. When event

an identical TransformationlD, the meaning is that the inputs to any of those‘gvents
have coptributed in some way to each of the outputs in any of those same events.

De
5 share
may

Fields:

Field Type Description
event]ime (Inherited from EPC1SEvent; see(Section 7.4.1)
recorgTime

eventflimeZoneOffset

inputEPCLiISt

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 1nputEPCLiIst
may be omitted.

inputQuantityList

List<Quantity
Element>

(Optional) An unordered
list of one or more
QuantityElements
identifying (at the class
level) objects that were
inputs to the

transformation

See below for 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.

Seebetow forcomnstraimts
on when
outputEPCLiIst may be
omitted.

outputQuantityList |List<Quantity (Optional) An-unordered
Element> list of oneor 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.
When specified, all inputs
to all events thring the
same value of the
transformationliD
may contribute to.all
outputs of all events
sharing that yalue of
transformationlD. If
transfoermationlDis
omitted, then the inputs of
this-event may contribute
10 the outputs of this event
but the inputs and outputs
of other events are not
connected to this one.

bizSt BusinessStepliD (Optional) The business
step of which this event

was a part.

1%
©

1
~+
o
>S5

dispo DispesitionlD (Optional) The business
condition of the objects
associated with the output
objects, presumed to hold
true until contradicted by a

subsequent event.

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

bizLogcation BusinessLocationlD (Optional) The business
location where the output
objects of this event may
be found, until
contradicted by a
subsequent event.
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Field Type Description
bizTransactionList | Unordered list of zero or (Optional) An unordered
more list of business transactions
BusinessTransaction | that define the context of
instances 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.

destipationList 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.

ilmd ILMD (Optional) Instance/Lot
Master Data

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

If trarjsformationlD is omitted, then a TransformationEvent SHALL includg at
least ong input (i.e., at least'one of iINnputEPCList and inputQuantityList are ngn-
empty) AND at least ong output (i.e., at least one of outputEPCList and
outputQuantityL st are non-empty). If transformationlD is included, then a
TransfFormationEvent SHALL include at least one input OR at least one output (or{both).
The latter provides for the possibility that in a transformation described by several events|linked
by a commman transformationlD, any one event might only add inputs or extract oufputs.

Retrospective semantics:

e A transformation described by bizStep (and any other fields) took place with input objects
identified by inputEPCList and inputQuantityList and output objects identified
by outputEPCLiIst and outputQuantityList, at eventTime at location
readPoint.

e This event took place within the context of the business transactions enumerated in
bizTransactionList.
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e (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 outputQuantityList of this
event.

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

identified by outputEPCL1st and outputQuantrtyList of this event, as wel
each of the output objects identified by outputEPCList and outputQuantityl
othgr events having the same value of transformationliD.

e (If SourceList is non-empty) This event took place within the contextof-a busines

tran

soyrceList.

e (IfdestinationList is non-empty) This event took place within the context of a

busi

degqtinationList.

Prospective semantics:

e The

subg equent events.

e The

in syibsequent events.

e (Ifdisposition is specified) The business condition of the objects identified by
outiputEPCList and outputQuantityList is as described by dispositio

o (Ifg

identified by outputERCLiIst and outputQuantityList is unknown.

o (Ift

outiputQuantityList are at business location bizLocation.

o (Ift
ou

o (If

19987:2015(E)

s (EPCIS)

sfer whose originating endpoint is described by the sources enumerated in

Ihess transfer whose terminating endpoint is described by the destinations enumer:

objects identified by the instance-level identifiers in outputEPCList may ap

objects identified by the class-level identifiers in outputQuantityList may

i1sposition is omitted) The business condition of the objects associated with

1zLocation.is specified) The objects identified by outputEPCList and

1zLocation is omitted) The business location of the objects identified by
putBEPCLiIst and outputQuantityList is unknown.

as to
| ist of

[72]

ited in

Dear in

appear

outputQuantityList are described by the attributes in 1 Imd.

8 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 EPCIS
Accessing Application Accessing Application
Consume Scheduled Data Consume Immediate Data Control
(Accept callback data (Accept immediate data (Manage subscriptions
response boA r_\vr‘nrr_\finne) response L nvr‘npfinnc) to scheduled qllnrinc)
A
One-way
Request/response
(Synchronous in web sefvices
binding,\two coupled onp-way
messages in AS2 binding)
EPCIS Query EPCIS Query Control
Callback Interface Interface
y
* f !
Possible L b
bypass for EPCIS
fleal-time Repository
“push”
EPCIS Capture Interface
r\ W
EPCIS Capturing Application
In the suibsections below;services are specified using UML class diagram notation. UML]{class

diagram
associat]

jons. Here is-an example:

s used for this purpose may contain interfaces having operations, but not fields on

<<interface>>
Servicel

operationl(argll : ArgTypell, argl2 : ArgTypel2) : ReturnTypel
operation2(arg21 : ArgTypeZ21) : 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
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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

permittlhg the addition o1 additional operations.

8.1 Cq

The Co
deliverg
EPCIS

Capture

8.1.1,
Some b

authenticate the client’s identity, for the client to authenticate the EPCIS Service’s identit

both. Tt
binding
use the

implem
authoriz
Section

Becauss

simple fo state: namely, an implementation MAY use the authenticated client identity to ¢

whether

Explang
provide
to sharg
are expq
not reqy

bre Capture Operations Module

e Capture Operations Module provides operations by which core events-may be

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

Authentication and Authorization
ndings of the EPCIS Capture Interface provide a.means for the EPCIS Service to

e specification of the means to authenticate is:included in the specification of eag
If the EPCIS Service authenticates the identity of the client, an implementation N
client identity to make authorization degisions as described below. Moreover, an
entation MAY record the client identity with the captured data, for use in subsequ
ation decisions by the system implémenting the EPCIS Query Interfaces, as descr
8.2.2.

of the simplicity of the ERCIS Capture Interface, the authorization provisions are

a capture operation.is permitted or not.

tion (non-norrp;f/@é): It is expected that trading partners will always use binding
for client identity authentication or mutual authentication when using EPCIS ints
data acrqig\rganizational boundaries. The bindings that do not offer authentica
pcted to be used only within a single organization in situations where authenticati
ired to meet internal security requirements.

S to an
PCIS

Yy, or
h
NAY

ent
ibed in

b very
ecide

s that
rfaces
tion
DN IS

8.1.2 Capture Service
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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
commonly use “message bus’ technology for interconnection of different distributed system
compon i I in- i from a
a receiver. (The relationship between sender and receiver may be point-to-poin
message ““queue’’) or one-to-many via a publish/subscribe mechanism (a message “‘topic[’).) A
“message-queue type binding™ of the EPCIS Capture Interface would simply be-the‘designation
of a particular message bus channel for the purpose of delivering EPCIS events-from an EPCIS
Capturg Application to an EPCIS Repository, or to an EPCIS Accessing Application by way of
the EPQIS Query Callback Interface. Each message would have a payload containing ong or
more ERPCIS events (serialized through some binding at the Data Definition Layer; e.g., gn XML
binding). In such a binding, therefore, each transmission/delivery of)a message corresponds to a
single “fcapture’ operation.

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

Argumgnts:
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-order-for-standing
queries to be processed properly. See
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  Accessing Application to retrieve data on-demand, and also enter subscriptions for standing
1663  queries. Results of standing queries are delivered to EPCIS Accessing Applications via the

1664  EPCIS Query Callback Interface. Within this section, the word *“client” refers to an EPCIS

1665  Accessipg Application and “EPCIS Service” refers to a system that implements the EPCI

1666  Query Control Interface, and in addition delivers information to a client via the EPCIS Quiery
1667  Callback Interface.

1668 8.2.1 Authentication

1669  Some b(ndings of the EPCIS Query Control Interface provide a means/for'the EPCIS Seryice to
1670 authenticate the client’s identity, for the client to authenticate the ERCIS Service’s identity, or

1671  both. The specification of the means to authenticate is included in-the specification of each
1672  binding| If the EPCIS Service authenticates the identity of the €lient, an implementation MAY
1673  use the glient identity to make authorization decisions as described in the next section.

1674  Explangtion (non-normative): It is expected that tradinQ‘pértners will always use bindings that
1675  provide[for client identity authentication or mutual Q%hentication when using EPCIS intgrfaces
1676  to sharg data across organizational boundaries. e indings that do not offer authenticgtion
1677  are expgcted to be used only within a single orqagllzation in situations where authenticatipn is
1678  not required to meet internal security requirements.

1679 8.2.2 Authorization

1680  An EPQIS 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  where the requesting client belongs to a different organization than the operator of an EPCIS
1683  service,|but may also arise)in intra-enterprise scenarios.

1684  Given ap EPCIS quetry; an EPCIS service MAY take any of the following actions in procgssing
1685 the quetly, based on-the authenticated identity of the client:

1686 e The(service MAY refuse to honour the request altogether, by responding with a

1687 SequeatyException as defined below.
1688 e The service MAY respond with less data than requested. For example, if a client presents a
1689 query requesting all ObjectEvent instances within a specified time interval, the service
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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e The service MAY hide information. For example, if a client presents a query requesting
ObjectEvent instances, the service may choose to delete the bizTransactionList
fields in its 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 entire
event SHOULD be withheld. This applies whether the original information was captured
through the EPCIS Capture Interface or provided by some other means. For example, given
an AggregationEvent with action equal to ADD, an attempt to hide the parentID field
would result in a non-well-formed event, because parentlD is required when the action is

ADI

e The
part
grou

An EPQ
any que
scope 0

Explang
interfac
position
have ar
may cor
or not.

8.2.3

Many o
unlimite
instance
billion 4
present

D: in this instance, therefore, the entire event would have to be withheld.

service MAY limit the scope of the query to data that was originally captured>by

ps of unrelated users whose data should be kept separate.

'y, using any means it chooses. The specification of authorizationrrules is outside
[ this specification.

as to how authorization decisions are taken. Particular implementations of EPC

PRueries for Large Amounts of Data

s within a given interval-of-time could conceivably return one, a thousand, a milli
vents depending on the'time interval and how many events had been captured. T¥
performance problems for service implementations.

To miti
Query
is large
hintto t
presenti
current

ate this problem;an EPCIS service MAY reject any request by raising a

oolLargesexception. This exception indicates that the amount of data being req
than the-service is willing to provide to the client. The QueryToolLarge excep
e client that the client might succeed by narrowing the scope of the original quer
g’the’query at a different time (e.g., if the service accepts or rejects queries baseq

cular client identity. This allows a single EPCIS service to be “partitioned” for us

IS implementation is free to determine which if any of these actjons-to take in prg

tion (non-normative): Because the EPCIS specification‘is-concerned with the qusg
S as opposed to any particular implementation, the EPCIS specification does not

pitrarily complex business rules for authorization. That said, the EPCIS specificai
tain standard data that is needed for authorization, whether exclusively for that g

3|
e by

cessing
the

ry
take a
S may
ion
urpose

F the query operations defined below allow a client to make a request for a potentElly

d amount of data. For example€, the response to a query that asks for all Objectivent

n, ora
is may

hested

tion is a

V, or by
on the

donthe cnr\/ir‘n)

Roadmap (non-normative): It is expected that future versions of this specification will provide
more sophisticated ways to deal with the large query problem, such as paging, cursoring, etc.

Nothing

more complicated was 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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1736  expend. For example, a query that is looking for events having a specific value in a particular
1737  event field may require more or fewer resources to process depending on whether the

1738 implementation anticipated searching on that field (e.g., depending on whether or not a database
1739  column corresponding to that field is indexed). As with queries for too much data

1740  (Section 8.2.3), this may present performance problems for service implementations.

1741  To mitigate this problem, an EPCIS service MAY reject any request by raising a
1742  QueryTooComplex exception. This exception indicates that structure of the query is such that
1743  the service is unwilling to carry it out for the client. Unlike the QueryToolLarge exception
1744 indi : i e query
1745 e the

1746  query sycceed.

1747 A partiqular query language may specify conditions under which an EPCIS service'is not
1748  permitted to reject a query with a QueryTooComp lex exception. This provides a minimum
1749 level of|interoperability.

1750  8.2.5 Query Framework (EPCIS Query Control Intéerface)

1751  The EPCIS Query Control Interface provides a general framework by which client applichtions
1752  may query EPCIS data. The interface provides both on-demand queries, in which an expl|cit
1753  request from a client causes a query to be executed and results returned in response, and standing
1754  queries,|in which a client registers ongoing interest in a<qquery and thereafter receives peripdic
1755  delivery of results via the EPCIS Query Callback Interface without making further requests.
1756  These tyvo modes are informally referred to as “pull” and “push,” respectively.

1757  The EPCIS Query Control Interface is defined below. An implementation of the Query Cpntrol
1758 Interface SHALL implement all of the methiods defined below.

1759 | <<interface>>
1760 | EPCISQueryControlInterface
1761 | -—-

1762 | subscribe(queryName : String, params : QueryParams, dest : URI,
1763 | contrpls : SubscriptionControls, subscriptionlD : String)

1764 | unsubscribe(SubscriptionlID : String)
1765 | poll(gueryName : String, params : QueryParams) : QueryResults
1766 | getQueryNames() : List // of names

1767 | getSubscriptionlDs(queryName : String) : List // of Strings
1768 | getStandardVersion() : string

1769 | getVendorVersion() : string

1770 | <<extension point>>

1771  Standing queries are made by making one or more subscriptions to a previously defined query
1772  using the subscribe method. Results will be delivered periodically via the Query Callback
1773  Interface to a specified destination, until the subscription is cancelled using the unsubscribe
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1774  method. On-demand queries are made by executing a previously defined query using the pol |
1775 method. Each invocation of the pol I method returns a result directly to the caller. In either case,
1776  if the query is parameterized, specific settings for the parameters may be provided as arguments
1777 to subscribe or poll.

1778  Animplementation MAY provide one or more “pre-defined” queries. A pre-defined query is

1779  available for use by subscribe or pol I, and is returned in the list of query names returned by
1780 getQueryNames, without the client having previously taken any action to define the query. In
1781  particular, EPCIS 1.0 does not support any mechamsm by Whlch a cllent can deflne anew query,

1782 pte-
1783

1784

1785 Cribe.
1786 ries for
1787 data may be used only with pol 1. This is because subscribeestablishes a perfodic

1788  schedulg for running a query multiple times, each time restricting attention to new events
1789  recordedgl since the last time the query was run. This mechanism cannot apply to queries for
1790  master gata, because master data is presumed to be quasi-static and does not have anything
1791  corresponding to a record time.

1792  The spegification of these methods is as follows:
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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

tatca and cnanifine addracorna tnfarmmatinn Tha ~~nt -0~
U UuotL Uurmu JIJ\/\.:III\,J u.uun,oolllu IIIIUIIIIU.LIUII v ouirTierT ung

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 sthedule).
The subscriptionlD is an arbitrary string that-is copied
into every response delivered to the specified'destination,
and otherwise not interpreted by the EPCIS service. The
client may use the subscriptionlD toiidentify from
which subscription a given result was-generated, especially
when several subscriptions are made to the same destination,

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

unsubscribe Removes apreviously registered subscription having the
specifiedsubscriptionlD.

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
subscribed to the specified named query.
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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
corresponding to the latest version to which it complies. 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, exceptthat the empty
string SHALL indicate that the implementation implements
only standard functionality with no vendoer extensions. Whep
an implementation chooses to returma-non-empty string, the
value returned SHALL be a URIwhere the vendor is the
owning authority. For example, this may be an HTTP URL
whose authority portion is.a.domain name owned by the
vendor, a URN having a URN namespace identifier issued tp
the vendor by IANA, <@ OID URN whose initial path is a
Private Enterprise Number assigned to the vendor, etc.

This framework applies regardless of the-content of a query. The detailed contents of a qyery,
and the results as returned from pol Kor delivered to a subscriber via the Query Callback
Interfacg, are defined in later sections of this document. This structure is designed to facillitate
extensihility, as new types of queries may be specified and fit into this general frameworK.

An implementation MAY «estrict the behaviour of any method according to authorization
decisiorjs based on the authenticated client identity of the client making the request. For example,
an implementation may Timit the IDs returned by getSubscriptionlIDs and recognized by
unsubgcribe tojust those subscribers that were previously subscribed by the same clignt
identity| This_allews a single EPCIS service to be “partitioned” for use by groups of unrelated
users whose data should be kept separate.

If a pre- defines-named-para ~valuesfor those-parameters-may-be-supplied
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.

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

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

e Two parameters are supplied having the same name

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

quety.

8.2.5.1| Subscription Controls

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

1826
1827
1828
1829
1830
1831
1832

SubscriptionControls
schedule : QuerySchedule // see Section<8.2.5.3
trigger - URI // specifies a trigger event known by the service
initialRecordTime : Time // see Section 8.2.5.2
reportlfEmpty : boolean

<<extension point>>

1833

The fields of a SubscriptionControls instance are defined below.

Argument Type Description

schedule QuerySchedule (Optional) Defines the periodic
schedule on which the query |s to be
executed. See Section 8.2.5.3
Exactly one of schedule of
trigger isrequired; if both are
specified or both are omitted,|the
implementation SHALL raisg 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
required; if both are specified or both
are amitted _the implpmpnmt' n
SHALL raise a
SubscriptionControls$-
Exception..

>
~+

hlRecordTime | Time (Optional) Specifies a time uged to
constrain what events are considered
when proeessing the query when it is
executed for the first time. Sge
Section-8.2.5.2. If omitted, defaults
to‘the time at which the subsgription
isCreated.

reportlfEmpty boolean If true, a QueryResul ts instance
is always sent to the subscribger when
the query is executed. If falsg, a
QueryResul ts instance is|sent to
the subscriber only when the fresults
are non-empty.

8.2.5.2| Automatic Limitation Based On Event Record Time

Each supscription to a query:results in the query being executed many times in successior), the
timing qf each execution,being controlled by the specified schedule or being triggered|by a
triggering condition.specified by trigger. Having multiple executions of the same query is
only sensible if each execution is limited in scope to new event data generated since the last
executign — otherwise, the same events would be returned more than once. However, the fime
constraints cannot be specified explicitly in the query or query parameters, because these do not
change trom one execution to the next

For this reason, an EPCIS service SHALL constrain the scope of each query execution for a
subscribed query in the following manner. The first time the query is executed for a given
subscription, the only events considered are those whose recordT ime field is greater than or
equal to initialRecordTime specified when the subscription was created. For each
execution of the query following the first, the only events considered are those whose
recordT ime field is greater than or equal to the time when the query was last executed. It is
implementation dependent as to the extent that failure to deliver query results to the subscriber
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
query is executed, the only events considered are those whose recordT 1me is greater than or

equal tom LnRacordTima for that citheerintion
HHHAHE GG+ HRe 1o tHat-StRSEHPHOH:

8.2.5.3| Query Schedule

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

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

QueryYcheduleField ::= Element ( “,” Element J)*
Element ::= Number | Range

Range [::= “[* Number “-** Number ]~

Numben ::= Digit+

Digit|::= “0” | “1” | “2” | “329] “4”

| “5” | “6” | “7” |.¢#87 | “9”
Each Number that is part of the query schedule field value must fall within the legal rande for
that fielf as specified in the tableybelow. An EPCIS implementation SHALL raise a
SubscriptionControlskException if any query schedule field value does not copform
to the gfammar above, or contains a Number that falls outside the legal range, or includep a

Range|where the firstNumber is greater than the second Number.

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

o Givenmratme vatue,extractthe-second, minute; hour(0-through23inctusive);,daySfMonth
(1 through 31, inclusive), and dayOfWeek (1 through 7, inclusive, denoting Monday through
Sunday). This calculation is to be performed relative to a time zone chosen by the 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.
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e A value extracted from the time value matches a field of the QuerySchedule if it matches

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

e 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

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

he Range.
See examples following the table below.

An EP(QIS implementation SHALL interpret the QuerySchedule as a client’s stateme
when itjwould like the query to be executed, and SHOULD make reasonable efforts to ad
that schedule. An EPCIS implementation MAY, however, deviate from the réquested sch

according to its own policies regarding server load, authorization, or any-ether reason. If an

EPCIS implementation knows, at the time the subscribe method.is-Called, that it will
able to honour the specified QuerySchedule without deviating-widely from the reques
EPCIS implementation SHOULD raise a SubscriptionControlsException inst

Explangtion (non-normative): The QuerySchedule, t?n literally, specifies the exact
of query execution down to the second. In practice, a lementation may not wish to of
not be gble to honour that request precisely, but ¢ nour the general intent. For exam
Querybchedule may specify that a query be executed every hour on the hour, while a
implemgntation may choose to execute the query every hour plus or minus five minutes fr

Nt of
here to
bdule

not be
t, the
pad.
timing
may
ble, a
N
pm the

top of the hour. The paragraph above is intended to give implementations latitude for thig kind of
deviation. O
In any dase, the automatic handling.of recordT ime as specified earlier SHALL be basgd on
the actupl time the query is executed, whether or not that exactly matches the
Querygchedule.
The field of a QuerySchedule instance are as follows.
Argument Type Description
secongd String (Optional) Specifies that the query time must have a
matching seconds value. The range for this parameter
is 0 through 59, inclusive.
minute String (Optionat) Specifies that the query time must Nave 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 Tthrough 12, mclusive:

dayOfjyeek 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.denoting
Monday, 2 denoting Tuesday, and so fofth; up to 7
denoting Sunday.

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

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

1921  QuerySg¢hedule

1922 secorld = ““0”

1923 minufe = “0”

1924 all otper fields omitted

1925  This megns ““run the query once per hour, at the top of the hour.” If the reportlfEmpty
1926  argumeft to subscribe is false,then this does not necessarily cause a report to be sent each
1927  hour — & report would be sent within an hour of any new event data becoming available that

1928  matcheq the query.

1929

1930  QuerySg¢hedule

1931 secorld = ““07

1932 minufe = 30"

1933 hour &2

1934 all otret-fietds-omitted

1935  This means ““run the query once per day, at 2:30 am.”

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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Example 4

QuerySchedule
hour = “2”
all other fields omitted

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

that are

specified.

8.254

A QuenyResul ts instance is returned synchronously from the pol I method of the EP

QueryResults

CIS

1953
1954
1955
1956
1957
1958

1959

Query CGontrol Interface, and also delivered asynchronously to a subscriber of a standing query

via the EPCIS Query Callback Interface.

QueryResults

queryName : string

subscriptionlD : string

resultsBody : QueryResultsBody

<<extension point>>

The fields 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).

subscriptionlD | 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.

1960

1961 8.2.6 Error Conditions

1962  Methodp of the EPCIS Query Control API signal error conditions to the client by\means qf
1963  exceptigns. The following exceptions are defined. All the exception types in the-following table
1964  are extepsions of a common EPC1SException base type, which contains one required|string
1965 element|giving the reason for the exception.

Exception Name Meaning

Secur jtyException The operation was-not permitted due to anfaccess
control violation or other security concern| This
includes the‘case where the service wisheg to
deny authorization to execute a particular
operation based on the authenticated clien
identity. The specific circumstances that npay
cause this exception are implementation-specific,
and outside the scope of this specification

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

QueryYalidationException (Not implemented in EPCIS 1.0)

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

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

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, does not name a scheme recognized by

the implementation, or violates rules imposed by
a particular scheme.

SubscriptionControlsException

The specified subscription controlscwas inpalid,;
e.g., the schedule parameters were out of fange,
the trigger URI could not be parsed or did|not

name a recognized trigger, etc.

NoSuchNameException

The specified query name does not exist.

NoSuchSubscriptionException

The specified subseriptionlD does npt exist.

DuplicateSubscriptionException

The specified subscriptionlDis idelltical to
a previous-Subscription that was created apd not
yet unsubscribed.

SubscyibeNotPermittedException

The:specified query name may not be used with
subscribe, only with pol I,

ValidationException

The input to the operation was not syntactjcally
valid according to the syntax defined by the
binding. Each binding specifies the particylar
circumstances under which this exceptionlis
raised.

ImplepentationException

A generic exception thrown by the
implementation for reasons that are
implementation-specific. This exception cpntains
one additional element: a sever ity member
whose values are either ERROR or SEVERE.
ERROR indicates that the EPCIS implemenptation
is left in the same state it had before the orlmeration

was attempted—SEVERE ndicates that the EPCIS
implementation is left in an indeterminate state.

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

indicated in the table below:
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EPCIS Method

Exceptions

getQueryNames

SecurityException
ValidationException
ImplementationException

subscribe

NoSuchNameException
InvalidURIException
DuplicateSubscriptionException
QueryParameterException

QUCI yTUUCUIIIIJ : CI\EI\L,CIJt L A4
SubscriptionControlsException
SubscribeNotPermittedException
SecurityException
ValidationException
ImplementationException

unsub

NoSuchSubscriptionException
SecurityException
ValidationException
ImplementationException

poll

NoSuchNameException
QueryParameterException
QueryTooComplexException
QueryTooLargeException
SecurityException
ValidationException
ImplementationException

getSu

pscriptionlDs

NoSuchNameException
SecurityException
ValidationException
ImplementationException

getSt

hndardversion

SecurityException
ValidationException
ImplementationException

getVe

ndor\Mersion

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 pol I and subscribe methods of the EPCIS Query Control
Interface. Each poll or subscribe call may include parameters via the params argument. The

predefinedquertesdefmed-mrthissectionmeachhave atarge number-of optionatparameters; by
approprjate choice of parameters a client can achieve a variety of effects.

The parpmeters for each predefined query and what results it returns are specified-inthis $ection.
An implementation of EPCIS is free to use any internal representation for datat,wishes, and
implement these predefined queries using any database or query technologycit chooses, sq long
as the rgsults seen by a client are consistent with this specification.

8.2.7.1| SimpleEventQuery

This query is invoked by specifying the string SimpleEventQuery as the queryName
argument to pol 1 or subscribe. The result is a QueryResul ts instance whose body
containg a (possibly empty) list of EPC1SEvent instances. Unless constrained by the
event[ype parameter, each element of the result list could be of any event type; i.e.,
ObjectEvent, AggregationEvent, QuantityEvent, TransactionEvent, ¢r any
extensign event type that is a subclass of EPC kSEvent.

The SimpleEventQuery SHALL be available via both pol I and subscribe; that |s, an
implementation SHALL NOT raise SubscribeNotPermittedException when
SimpleEventQuery is specified asithe queryName argument to subscribe.

The SimpleEventQuery is defined to return a set of events that matches the criteria specified
in the quiery parameters (as specified below). When returning events that were captured vja the
EPCIS Capture Interface, each event that is selected to be returned SHALL be identical t¢ the
originally captured event,-subject to the provisions of authorization (Section 8.2.2), the ingclusion
of the recordT ime:field, and any necessary conversions to and from an abstract internal
representation. Farany event field defined to hold an unordered list, however, an EPCIS
implementationtNEED NOT preserve the order.

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

TransactionEvent-or
TransformationEvent. An element of the
parameter value may also be the name of\an

extension event type.

If omitted, all event types will becconsidered fgr
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, eventS are included regardless of
their event/hame (unless constrained by the
LT_eventT ime parameter).

LT eventTime Time If specified, only events with eventTime lesy
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 1me, other than automatic
limitation based on event record time
(Section 8.2.5.2).
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Parameter Name

Parameter
Value Type

Meaning

LT recordTime

Time

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

If omitted, events are included regardless of
their recordT 1me (unless constrained by the
GE_recordTime parameter or the automatic
limitation based on event record time).

EQ ac

Lion

List of
String

If specified, the result will only include events
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 ong-of the string
ADD, OBSERVE, or DELETES.if not, the
implementation SHALL raise’a
QueryParameterException.

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

EQ_bi

7Step

List of
String

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

I¥'this parameter is omitted, events are returned
regardless of the value of the bizStep field 0
whether the bizStep field exists at all.

=

EQ_di

sposition

List.of
String

Like the EQ_buizStep parameter, but for the
disposition field.

EQ re

hdPoint

List of
String

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

If this parameter and WD__readPoint are bot

OMItted, EVENtS are returned regardtess 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

as described in Section 6.5. (WD is an
abbreviation for “with descendants.”)

If this parameter and EQ_readPo 1ot are botp
omitted, events are returned regardless of the
value of the readPoint field or whether the
readPoint field exists até@il-

EQ_bigLocation List of Like the EQ_readPoant parameter, but for
String the bizLocationfield.
WD_birzLocation List of Like the WD_readPoint parameter, but for
String the bizLocation field.
EQ_bizJransaction_ List of This is not’a single parameter, but a family of
type String paraméters.

If aparameter of this form is specified, the
result will only include events that (a) include &
bizTransactionList; (b) where the
business transaction list includes an entry whode
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
sourcelist; (b) where the source list
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
destinationList; (b) where the
destination list includes an entry whose type
subtield Is equal to type extracted from the
name of this parameter; and (c) where the
destination subfield of that entry jis 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) the transformationlD fielg
is equal to onecof 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 wher
(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.

1374

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

114 tala 22 . HY | Q. i Q.9 . 7.14.1
ITIatLlics 15 ds SpeuIticu 1T otLluit o.. 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 anextension
event type that extends
TransformationEvent);and where (b)
one of the EPCs listed in the 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 includec
regardless.of their inputEPCLIist field or
whethétrthe 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 outputEPCLi St
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 includec
regardless of their outputEPCL.ist field or

N el o WY |
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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,
TramsactionEverrt;
TransformationEvent, or extension gver
types that extend one of those four); andwhere
(b) the parentID field or one of the EPCs
listed in the epcList, chi IdEPCS,
INputEPCLiSTt, or outputEPCList 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.

MATCH| epcClass List of If this parameter.is specified, the result will only
String include evernts that (a) have a quantityList
orachildQuantityList field (that is,
ObjectEvent, AggregationEvent,
TransactionEvent or extension event
types that extend one of those three); and wherg
(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.

—

D

MATCH| List of If this parameter is specified, the result will only
inputERCClass String include events that (a) have an
inputQuantityList field (that is,
TransformationEvent or extension event
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 listed in the

outputQuantityl kst field (dependingor
event type) matches one of the EPC patterns o
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
anyEPCClass String include events that (a) have a quantityList
childQuantityList,
inputQuantityList,or
outputQuantityList field (that is,
ObjectEvent, AggregationEvent,
TransactionEkEvent,
TransformationEvent, or extension everft
types that extend one of those four); and where
(b) one-of the EPC classes listed in any of thos¢
fields:matches one of the EPC patterns or URIS
specified in this parameter. The result will also
include QuantityEvents whose epcClas;
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.

v/

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 even
type that extend QuantityEvent); and whefe
(b) the quantity field is equal to the specifigqd
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 _quantity Int (DEPCRECATED in EPCIS 1.1) Like
EQ_quantity, but includes events whose
quantity field is less than the specified
parameter.

LE_quantity Int (DEPCRECATED in EPCIS 1.1) Like
EQ_quantity, but includes events'whose
quantity field is less than or equal to the
specified parameter.

EQ_fieldname 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) have a
field named Fie ldname whose type is either
String or.aywocabulary type; and where (b) the
value af,that field matches one of the values
specified in this parameter.

Faeldname 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 namg
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 Like EQ_fieldname as described above, but
Float may be applied to a field of type Int, Float, or
Time Time-Theresultwilbinclude-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 thanthe
specified value.
Fieldname is constructed as for
EQ_fieldname.
GE_fieldname Int Analogous to GT_Ffieldname
LT_fieldname Float
LE_fieldname Time
EQ_ILMp_fieldname List of Analogous to EQ_fiétdname, but matches
String events whose ILMD:area (Section 7.3.6)
contains a field having the specified
Tieldnamewhose value matches one of the
specified values.
EQ_ILMP_fieldname Int Analogous to EQ_TFieldname,
GT_ILMp_fieldname Float GT, Fieldname, GE_fieldname,
GE_ILMD_Ffieldname Ti GE fieldname, LT fieldname, and
LT LM Fieldnane Ime LE_fieldname, respectively, but matches
LE 1Lib field events whose ILMD area (Section 7.3.6)
—ILMp_fieldname contains a field having the specified
Tieldname whose integer, float, or time value
matches the specified value according to the
specified relational operator.
EXISTE_fieldname | Void Like EQ_fieldname as described above, but

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

Fieldname is constructed as for
EQ fieldname.

Note that the value for this query parameter is
ignored.
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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).

Fieldname 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
fieldpame 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 thg
field is a vocabularyelement for which master
data is available;'and (c) the master data has a
non-null attribute whose name matches one of
the valuesspecified in this parameter.

—

Fieldname 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 |s
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
Tield 1S a vocabulary efement for which master
data is available; and (c) the master data has.a
non-null attribute named attrname; and(d)
where the value of that attribute matehes one of
the values specified in this parameter.

Fieldname is constructed as for
HASATTR_fieldname.

The implementation MAY raise a
QueryParameterException if
fieldname oriattrname includes an
underscore character.

Explanation(non-normative): because the
presence f an underscore in fieldname or
attrname presents an ambiguity as to where thg
g@sion between fieldname and attrname lies,

‘an 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 field altogether may occur in any
Innqifinn 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 szhose typ
is Int, Float, Time, or String. A fully’qualified
fieldname is constructed as for the
EQ_fieldname parameter, Ia 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.

(U

If omitted, n@’order is specified. The
implementation MAY order the results in any
order it.chooses, and that order MAY differ
even\when the same query is executed twice or
the'same data.

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

orderDirection String If specified and orderBy is also specified,
specifies whether the results are ordered in
ascending or descending sequence according tg
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
aQueryParameterException

If omitted, 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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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 SHALL be
raised.

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

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

Explanation normative): A common use of
the orderB& orderDirection, and
event tLimit parameters is for
extremal queries. For example, to select the
most.recent event matching some criteria, the
y would include parameters that select
‘events 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 eventCountLimi € are
mutually exclusive; if both are specified, a
QueryParameterException SHALL be
raised.

If this parameter is omitted, any qumber of
events may be included in thequery result.
Note, however, that the ERCIS implementation
Is free to raise a
QueryToolLargeException regardless of
the setting of this parameter (see Section 8.2.3)|

As the descriptions above suggest, if multiple parameters are specified an event must sati$fy all
criteria |n order to be included in the result set. In-other words, if each parameter is considered to
be a predicate, all such predicates are implicitly‘conjoined as though by an AND operator} For
examplg, if a given call to pol I specifies a-value for both the EQ_bizStep and
EQ_disposition parameters, then an:event must match one of the specified bizStep
values AND match one of the specified-disposition values in order to be included in|the
result.

On therxther hand, for those parameters whose value is a list, an event must match at least one of
the elenpents of the list in arder to be included in the result set. In other words, if each element of
the list iIs considered to be a predicate, all such predicates for a given list are implicitly digjoined
as though by an OR gperator. For example, if the value of the EQ_b1zStep parameter i$ a two
elementflist (“bs1”,*bs2”), then an event is included if its bi zStep field contains the \alue
bs1 OR its bszStep field contains the value bs2.

As anotper example, if the value of the EQ_b1zStep parameter is a two element list (“gs1”,
“bs2”)land the EQ disposition paramesterisatwoslement list (“d1” “d2™) then the
effect is to include events satisfying the following predicate:

((bizStep = “bsl” OR bizStep = “bs2”)

AND (disposition =“dl” OR disposition =“d2"))

8.2.7.1.1 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 epcClassfieldin the approprlate quantlty list of an event being considered for |nclu5|on in the
2037  result. Then-theeventis ch-6G 3 .
2038 compo ent Ci of C, where “matches" IS as deflned in [TDSl 9, Sectlon 8]

2039  Explangtion (non-normative): The difference between MATCH_epcClass and MAT@FI epc, and
2040  similar parameters, is that for MATCH_epcClass the value in the event (the e ass fielg in a

2041  quantity list) may itself be a pattern, as specified in Section 7.3.3.3). Thism that the yalue in
2042 the everlt may contain a ‘*’ component. The above specification says tgfgmeﬁ > in the EPCClass

2043  field of gn event is only matched by a “*” in the query parameter. For ple, if the epcClass

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  urn:epcfidpat:sgtin:0614141.112345.*, but not by urn:epc: |d;1q\sgt|n 0614141.112345.400.

2047  8.2.7.2| SimpleMasterDataQuery

2048  This query is invoked by specifying the string SimpteMasterDataQuery as the
2049 queryName argument to pol I. The result is a QueryResul ts instance whose body ¢ontains
2050  a (possiply empty) list of vocabulary elementstogether with selected attributes.

2051 The SimpleMasterDataQuery SHALL be available via pol I but not via subscribe;
2052  thatis, 3n implementation SHALL raise, SubscribeNotPermittedException when
2053 SimpleMasterDataQuery is specified as the queryName argument to subscrib

D

2054  The parpmeters for this query are as follows:

Parameter Name Parameter | Required Meaning
Value
Type
vocabularyNane 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
formal URI name for a vocabulary;
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 | Required Meaning
Value
Type
includeAttributes | Boolean Yes If true, the results will include

attribute names and values for
matching vocabulary elements. If
false, attribute names and values
will not be included in the result.

inclugethridren Bootean YES Hftroe, the resutts wittinctude the
children list for matching
vocabulary elements. If false;
children lists will not be icluded in

the result.
attributeNames List of No If specified, only thase attributes
String whose names match one of the
specified names will be included in
the results.

If omitted, all attributes for each
matching vocabulary element will
belincluded. (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 No If specified, the result will only
String include vocabulary elements whose

MAImesS 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.

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 106 of 169
© ISO/IEC 2015 — All rights reserved


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

ISO/IEC 19987:2015(E)

EPC Information Services (EPCIS)

Parameter Name Parameter | Required Meaning
Value
Type
WD_name List of No If specified, the result will only
String include vocabulary elements that

either match one of the specified
names, or are direct or indirect
descendants of a vocabulary
element that matches one of the
specified names. The meaning of
“direct or indirect descendant’’is
described in Section 6.5. (WD.IS an
abbreviation for “with
descendants.”)

If this parameter-and EQ_name are
both omitted,~ocabulary elements
are included-regardless of their

names.
HASATTR List of No If specified, the result will only
String in¢lude vocabulary elements that

have a non-null attribute whose
name matches one of the values
specified in this parameter.

EQATTR attrname List of No This is not a single parameter, but g
String 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
than this number of vocabulary
elements, a
QueryTooLargeException
SHALL be raised instead of a
normal query result.

If this parameter is omifted, any
number of vocabulary.elements
may be included.in_the query result
Note, however; that the EPCIS
implementation is free to raise a
QueryTooLargeException
regardless of the setting of this
parameter (see Section 8.2.3).

As the descriptions above suggest, if multiple parameters are specified a vocabulary element

must satisfy all criteria in order to be included*in the result set. In other words, if each parameter
is consiglered to be a predicate, all such predicates are implicitly conjoined as though by an AND
operatof. For example, if a given call to pol I specifies a value for both the WD_name ar|d
HASATTR parameters, then a vocabulary element must be a descendant of the specified element
AND pgssess one of the specified attributes in order to be included in the result.

On the ¢ther hand, for those parameters whose value is a list, a vocabulary element must match
at least pne of the elements.of the list in order to be included in the result set. In other wofds, if
each elgment of the list-is.considered to be a predicate, all such predicates for a given list pre

EQATTR_samp ke-parameter is a two element list (“s1”, “s2”), then a vocabulary element is

 effect

leezil) > m A
is to include events satlsfylng the followmg predlcate

((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 | callb@ackQueryToolLargeException(e : QueryToolLargeException)&
2083 | void

2084 | callbacklImplementationException(e : ImplementationException)
2085 | void

2086  Each time the EPCIS service executes a standing query according to the QuerySchedule, it
2087  SHALL attempt to deliver results to the subscriber by invoking one of\the three methods pf the
2088  Query Callback Interface. If the query executed normally, the EPCIS service SHALL invpke the
2089 callbackResults method. If the query resulted in a QueryJT-ooLargeExceptior or
2090 ImpI?{nentationException, the EPCIS service SHALDinvoke the corresponding method

2091  of the Query Callback Interface.

2092  Note that “exceptions” in the Query Callback Interface are not exceptions in the usual serjse of
2093  an API gxception, because they are not raised as a eonsequence of a client invoking a method.

2094  Instead,[the exception is delivered to the recipientiin a similar manner to a normal result, §s an
2095  argument to an interface method.

20906 9 XML Bindings for Data Definition Modules

2097  This segtion specifies a standard XML binding for the Core Event Types data definition module,
2098  using the W3C XML Schema language [XSD1, XSD2]. Samples are also shown.

2099  The schema below conformsto GS1 standard schema design rules. The schema below imjports
2100  the EP({global standard-base schema, as mandated by the design rules [XMLDRY].

2101 9.1 Extensipility Mechanism

2102  The XML sehiegma in this section implements the <<extension point>> given inth¢ UML
2103  of Sectipni6 using a methodology described in [XMLVersioning]. This methodology proyides
2104 for both~vendorfuser-extenstorand-forextenston by GStinfuttre-verstonsof-this apcuif cation
2105  or in 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 des

ign rules for this extensibility pattern are given in [ XMLVersioning]. In summary, it

amount

e [or
XS0
attri
schd

e [or
(mi

to the following rules:

pach type in which <<extension point>> occurs, include an
zanyAttribute declaration. This declaration provides for the addition of new
putes, either in subsequent versions of the standard schema or in vendar/user-speq
ma.

pach type in which <<extension point>> occurs, includ€.an optional
nOccurs = 0) element named extension. The type declared for the extens

element will always be as follows:

This
subg

e [or
list 4

Thig

<xsd:sequence>
<xsd:any processContents="lax" minOccurs="1" maxOccurs="unbounded"
namespace=""##local" />
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>

declaration provides for forward-compatibility with new elements introduced int
equent versions of the standard schema.

pach type in which <<extensiof point>> occurs, include at the end of the ¢
\ declaration

<xsd:any processContents=*lax" minOccurs="0" maxOccurs="unbounded"
namespace=""##other"/>

ven
The rul

e Ven
poi
na
Ven

declaration provides for forward-compatibility with new elements introduced in
or/user-specific s¢hema.

s for adding vendor/user-specific extensions to the schema are as follows:

or/user-specific attributes may be added to any type in which <<extension
nt>> oceurs. Vendor/user-specific attributes SHALL NOT be in the EPCglobal
espace (urn:epcglobal :epcis:xsd:1) nor in the empty namespace.

XML
ific

on

lement

—PCIS

or/user-specific attributes SHALL be in a namespace whose namespace URI hag

the

vendor as the owning authority. (In schema parlance, this means that all vendor/user-specific
attributes must have qual i Fied as their form.) For example, the namespace URI may be
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 \en

dor/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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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

venglorfusernamespace,defineacontentgroupusingadectaration-of-the-fohowing-fq

<X
q

A

</

(In
ven

Explang
refereng
Unique
schema
vendor/
element

5d-group name=""VendorExtension">
Xxsd:sequence>
<I--
Definitions or references to vendor elements
go here. Each SHALL specify minOccurs="0".
-——>
<xsd:any processContents=""lax"
minOccurs=""0" maxOccurs="unpounded"
namespace=""##other"/>
/xsd:sequence>
sd:group>

he foregoing illustrations, vendor and VendorExtension may be any string
or/user chooses.)

tion (non-normative): Because vendor/user-specific elements must be optional, ir
es to their definitions directly into ¢he EPCIS schema would violate the XML Sch
Particle Attribution constraint, because the <xsd:any ..>element in the EPCI
can also match vendor/user-specific elements. Moving the <xsd:any ..>intot
Iser’s schema avoids this:problem, because ##other in that schema means ““ma
that has a namespace other than the vendor/user’s namespace.” This does not cq

with sta

dard elements, because the element form default for the standard EPCIS schemd

rm:

5 the

cluding
Ema

J

ne

itch an
nflict

is

unqual 1 fi1ed, and hence the ##other in the vendor/user’s schema does not match standard

EPCIS ¢

The rulg

nam

lements, either.
s for adding attributes or elements to future versions of the GS1 standard schema

are as

CCUIS.

espace) and SHALL NOT conflict W|th any eX|st|ng standard attribute name.

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 applied to the EPCIS 1.1 XML schema for core events (Section 9.5), this results in the
followinfg:

e Evepnt types defined in EPCIS 1.0 appear within the <EventList> element.

e Evept types defined in EPCIS 1.1 (i.e., TransformationEvent) each appear within an
<extension> element within the <EventList> element.

e For pvent types defined in EPCIS 1.0, new fields added in EPCIS 1.1 appear within the
<eXtension> element that follows the EPCIS 1.0 fields. If additional fields are added in a
future version of EPCIS, they will appear within a second <extension> element that is
nested within the first <extension> element, following¢he EPCIS 1.1 fields.

e For pvent types defined in EPCIS 1.1, there is no <exténsion> element as the entife event
typg is new in EPCIS 1.1. If additional fields are added in a future version of EPCIS, they
willlappear within an <extension> element fallowing the fields defined in EPCIS[L.1.

e Vengdor/user event-level extensions always.appear just before the closing tag for the eyent
(i.e.] after any standard fields and any <extension> element), and are always in a fon-
empty XML namespace. Under no circamstances do vendor/user extensions appear within an
<extension> element; the <extension> element is reserved for fields defined ih the
EPQIS standard itself.

See Section 9.6 for examples.

9.2 Sfandard Business Document Header

The XML binding for. the Core Event Types data definition module includes an optional
EPCISHeader element, which may be used by industry groups to incorporate addition
inform:Eon required for processing within that industry. The core schema includes a “Stgndard

Business Document Header” (SBDH) as defined in [SBDH] as a required component of the
EPCISHeader element. Industry groups MAY also require some other kind of header within
the EPCISHeader element in addition to the SBDH.

The XSD schema for the Standard Business Document Header may be obtained from the
UN/CEFACT website; see [SBDH]. This schema is incorporated herein by reference.

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.

The value for Documentldentification/Type SHALL be set according to the following

table, w
in whic

hich specifies a value for this field based on the kind of EPCIS document and the context

1 it is used.

Document Type and Context

Value for Documentldentification/ype

EPCIS
context

Document used in any

Events

EPCIS
context

asterData used in any

MasterData

EPCIS
the requ
Section

PueryDocument used as
est side of the binding in
11.3

QueryControl-Request

EPCIS
the resp
Section

pueryDocument used as
pnse side of the binding in
11.3

QueryContrel-Response

EPCIS
any XM
Callbac
-11.4.4

pueryDocument used in
L binding of the Query
K interface (Sections 11.4.2

)

Queryg€al lback

EPCIS
any othg

pueryDocument used.in
Br context

Query

2237

2238
2239
2240

2241
2242
2243
2244
2245

The AS
Standar
instancg

In addit

P binding forthe Query Control Interface (Section 11.3) also specifies additional
l Business'Document Header fields that must be present in an EPC1SQueryDog
usedas a Query Control Interface response message. See Section 11.3 for detailg.

onto the fields specified above, the Standard Business Document Header SHAL

ument

include all other fields that are required by the SBDH schema, and MAY include additional

SBDH fields. In all cases, the values for those fields SHALL be set in accordance with [SBDH].
An industry group MAY specify additional constraints on SBDH contents to be used within that
industry group, but such constraints SHALL be consistent with the specifications herein.
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9.3 EPCglobal Base Schema

The XML binding for the Core Event Types data definition module, as well as other XML
bindings in this specification, make reference to the EPCglobal Base Schema. This schema is
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"
attributeFormDefault="unqualified"
version="1.0">
<xsd:apnnotation>
<xsd:documentation>
<gpcglobal :copyright>Copyright (C) 2004 Epcglobal Inc., All Rights
Reserved.</epcglobal :copyright>
<gpcglobal :disclaimer>EPCglobal Inc., its members, officers, directors, employees, ¢r
agents ghall not be liable for any injury, loss, damages, financial or otherwisg,\arising|from,
related [to, or caused by the use of this document. The use of said document shabl constifute
your express consent to the foregoing exculpation.</epcglobal:disclaimer>
<gpcglobal :specification>EPCglobal common components Version 1.0</epcdglebal:specifi¢ation>
</xsd:documentation>
</xsd:fannotation>
<xsd:domplexType name="Document" abstract="true'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
EPCglobal document properties for all messages.
</[xsd:documentation>
</xgd:annotation>
<xsd:attribute name="schemaVersion" type=''xsd:decimal’\use="required">
<xsd:annotation>
xsd:documentation xml:lang="en">
The version of the schema corresponding ,to.which the instance conforms.
/xsd:documentation>
</lxsd:annotation>
</xgd: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>
</lxsd:annotation>
</xsd:attribute>
</xsd:lcomplexType>
<xsd:domplexType name="EPC'>
<xsd:annotation>
<xsd:documentation xmL:lang="en">
EPC represents~the Electronic Product Code.
</[xsd:documentatien>
</xgd:annotation>
<xsd:simpleContent>
<xsd:extension base="xsd:string"/>
</x9d:simpleContent>
</xsd:lcomplexType>

9.4 Additional Information in Location Fields

The XML binding for the Core Event Types data definition module includes a facility for the
inclusion of additional, industry-specific information in the readPoint and bizLocation
fields of all event types. An industry group or other set of cooperating trading partners MAY
include additional subelements within the readPoint or bizLocation fields, following the
required id subelement. This facility MAY be used to communicate master data for location
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 expected that EPCIS events WI|| mclude Iocatlon |dent|f|ers and |nformat|on that describes the
2314  identifie
2315 infrastrycture to exchange Iocatlon master data does not exist or is not widely |mplementd In
2316  the absgnce of this infrastructure, extension elements within the events may be used to

2317  accomppny each location identifier with its descriptive information. The standard

2318  Simple
2319  elements to query for events. An industry group may determine that a given extension element is
2320  used 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 implementatjon to
2322 use the gxtension elements to populate whatever store is used to provide master data for the
2323  Dbenefit of the query processor.

2324 9.5 S¢hema for Core Event Types

2325  The following is an XML Schema (XSD) for the Core.Event Types data definition modulle. This
2326  schemafimports additional schemas as shown in the-following table:

Namespace Location Reference Source
urn:epgglobal :xsd:1 EPCglobalsd Section 9.3
http:/fwww.unece.org/ce | StandardBusinessDocumentHeader.xsd | UN/CEFACT
fact/ngmespaces/Standar web site: see
dBusingssDocumentHeader Section ’9 5

2328 In additjon to the constraints implied by the schema, any value of type xsd:dateTime|in an
2329  instancqg document SHALL include a time zone specifier (either “Z” for UTC or an expligit
2330  offset from UTC):

2331  For any|[XMiLelement that specifies minOccurs="0" of type xsd:-anyURI, xsd:sfkring,
2332 or atype.derived from one of those, an EPCIS implementation SHALL treat an instance having
2333  the emptystringasitsvatuetnexactty thesame-wayasit-woutd-ftheetement-wereomitted
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>

PINININOMNIMNIN
CLOLLW LWL
AR BERWOWW
NI OO0~
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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
1.1</epcglobal :specification>
</xgd-documentation>
</xsd:fannotation>
<xsd: import namespace="urn:epcglobal:xsd:1" schemalLocation="_/EPCglobal.xsd"/>
<xsd: ifmport namespace="http://www.unece.org/cefact/namespaces/StandardBusinessDocumentH¢ader"
schemalLocation=""_/StandardBusinessDocumentHeader .xsd"/>
<1-- HPCIS CORE ELEMENTS -->
<xsd:¢glement name="EPCISDocument" type="epcis:EPCISDocumentType"/>
<xsd:domplexType name="EPCISDocumentType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
document that contains a Header and a Body.
</xsd:documentation>
</xgd:annotation>
<xsd:complexContent>
<xsd:extension base="epcglobal :Document'>
xsd:sequence>
<xsd:element name="EPCISHeader" type="epcis:EPCLlSHeaderType" minOccurs="0"/>
<xsd:element name="EPCISBody" type="epcis:EPC}SBodyType"/>
<xsd:element name="extension" type="epcis:EPCkSDocumentExtensionType" minOccursz'"0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
="unbounded"/>
/xsd:sequence>
xsd:anyAttribute processContents="lax/>
</xsd:extension>
</x9d:complexContent>
</xsd:jcomplexType>
<xsd:domplexType name="EPCISDocumentExtensionType">
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:lcomplexType>

maxOccurs

<xsd:domplexType name="EPClSHeaderType'>
<xsd:annotation>
<xsd:documentation xml:lang="en">
cific header(s) including the Standard Business Document Header.
</xsdxzdocumentation>
</xsd:annotation>
<xsd:sequence>
<xsd:element ref="sbdh:StandardBusinessDocumentHeader"/>
<xsdzelement name="extension" type="epcis:EPCISHeaderExtensionType" minOccurs="0"/>
<qsdXany namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unboundg¢d"/>
</xsdTsequerce
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<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.

NONINININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININNN
AR LADRDRERADADEDEDEIOGWOWLWOIIOILLW UG GG LI LU LI LU LI LILI LI LI LILI LI LI LI LI U L LD LI LI L LD LI LI LD LD LI LI LI LI LD LILI IO
PRPRPRPRPOOOO0O000OOOOOOOOOOOOOWO0000000000000000 0000 ~~~N~~~~~I~I~I00YOYOYOYOYOYO YO OYUTUTUTUIUTUTIOIVIVTIUTE. A D D
B OONFOOOO~NOUTRUWNIFOWOO~NOOUTRWNIFP OO0~ TR WNFOW OO~ UTR WONIF OO 00~ U1-RWNF OO OO~ UTRWNF OO o0~ O1-~

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 116 of 169
© ISO/IEC 2015 — All rights reserved


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

ISO/IEC 19987:2015(E)

EPC Information Services (EPCIS)

</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="l1ax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:[compTexType>

<I-- HPCIS CORE ELEMENT TYPES -->
<xsd:domplexType name="EventListType'>
<xsd:choice minOccurs="0" maxOccurs="unbounded'>
<xsd:element name="ObjectEvent" type="'epcis:ObjectEventType" minOccurs="0"
maxOccurjs=""unbounded"'/>

<xsd:element name="AggregationEvent" type="epcis:AggregationEventType!"~minOccurs="0]
maxOccurjs=""unbounded" />
<qsd:element name="QuantityEvent" type="epcis:QuantityEventType" minOccurs="0"
maxOccurjs=""unbounded" />
<xsd:element name="TransactionEvent" type="epcis:TransactionEventType" minOccurs="0]
maxOccurjs=""unbounded"'/>
<xsd:element name="extension" type="epcis:EPCISEventListExtensionType"/>
<¥sd:any namespace="##other" processContents="lax"/>
</xgd:choice>
<I-4 Note: the use of "unbounded" in both the xsd:choic€ element
and the enclosed xsd:element elements\ is, strictly speaking,
redundant. However, this was found 0 avoid problems with
certain XML processing tools, and\so is retained here.
-—>
</xsd:jcomplexType>

<I-- Modified in 1.1 -->
<xsd:domplexType name="EPCISEventListExtensionType'>
<xsd:choice>

<xsd:element name="TransformationkEvent” type="epcis:TransformationEventType"/>
<qsd:element name="'extension" type=“epcis:EPCISEventListExtension2Type"/>
</xgd:choice>
</xsd:lcomplexType>
<!-- dince 1.1 -->
<xsd:gomplexType name="EPCISEventListExtension2Type"'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:jcomplexType>

<xsd:domplexType name="EPCListType'>
<xsd:sequencex
<xsd:element name="epc" type="epcglobal :EPC" minOccurs="0" maxOccurs="unbounded"/>
</x9d:sequence>
</xsd:complexType>
<xsd:gimpleType name="ActionType'>
<xsdrrestrictiom base="xsdTstring
<xsd:enumeration value="ADD"/>
<xsd:enumeration value="OBSERVE"/>
<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 -->
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<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>
<!-- Since 1.1 -->
<xsd: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"/>
</lxsd:sequence>
</x9d:sequence>
</xsd:lcomplexType>
<xsd:gomplexType name="QuantityListType'>
<xsd:sequence>
<xsd:element name="quantityElement" type="epcis:QuantityElementType"” minOccurs="0"
maxOccurjs=""unbounded"'/>
</x9d:sequence>
</xsd:jcomplexType>

OOOOOOOOOOOOOOOLOOOOWOO0000000

<!-- User Vocabulary -->
<xsd:dgimpleType name="ReadPointIDType'>
<xsd:restriction base=''xsd:anyURI"/>
</xsd:simpleType>
<xsd:domplexType name="ReadPointType'>
<xsd:sequence>
<qsd:element name="id" type="epcis:ReadPointlDType"/>
<xsd:element name="extension" type="epcisiReadPointExtensionType" minOccurs="0"/>
<I-- The wildcard below provides the extension mechanism described in Section 9.4 -{>
<xsd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unboundg¢d"/>
</xsd:sequence>
</xsd:jcomplexType>
<xsd:domplexType name="ReadPointExtensionType'>
<xsd:sequence>
<qsd:any namespace="##local!! (processContents="1ax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:lcomplexType>
<I-- User Vocabulary -->
<xsd:dimpleType name=!BusinessLocationlDType">
<xsd:restriction base='"xsd:anyURI"/>
</xsd:lsimpleType>
<xsd:domplexType name="BusinessLocationType'>
<xsd:sequencex
<xsd:element name="id" type="epcis:BusinessLocationlDType"/>
<xsd:element name="extension" type="epcis:BusinessLocationExtensionType" minOccurs=T0"/>
<I--/The’ wildcard below provides the extension mechanism described in Section 9.4 -{>
<qsdXany namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unboundg¢d"/>
</xsdTsequerce
</xsd:complexType>
<xsd:complexType name="BusinessLocationExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
<I-- User Vocabulary -->
<xsd:simpleType name="BusinessTransactionlDType'>
<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>
<I-- Standard Vocabulary -->
<xsd:simpleType name="BusinessTransactionTypelDType'>
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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"
maxOccurs=""unbounded"'/>
</xsd:sequence>
</xsd:[compTexType>

<I-- User Vocabulary -->
<!-- Since 1.1 -->
<xsd:dimpleType name="SourceDestIDType'>

<xsd:restriction base='"'xsd:anyURI"/>
</xsd:simpleType>

<!-- gtandard Vocabulary -->
<!-- Since 1.1 -->
<xsd:gimpleType name='"'SourceDestTypelDType">

<xsd:restriction base='"'xsd:anyURI"/>
</xsd:lsimpleType>
<!-- Since 1.1 -->
<xsd:domplexType name="SourceDestType'>
<xsd:simpleContent>
<Xqsd:extension base="epcis:SourceDestIDType">
xsd:attribute name='"type' type='"epcis:SourceDestTypelDType" use="required"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:jcomplexType>
<xsd:domplexType name="SourcelListType'>
<xsd:sequence>
<xsd:element name="source" type="epcis:SourceDestType" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:lcomplexType>
<xsd:domplexType name="DestinationListType'>
<xsd:sequence>
<qsd:element name="'destination” type="epcis:SourceDestType" maxOccurs="unbounded'/>
</x9d:sequence>
</xsd:lcomplexType>

<I-- User Vocabulary -->
<!-- Since 1.1 -->
<xsd:dqimpleType name="TransformationlDType'>

<xsd:restriction base="xsd:anyURI"/>
</xsd:simpleType>

<!-- Since 1.1 -->
<xsd:domplexType~name=""1LMDType">
<xsd:sequencex
<xsd:element name="extension" type="epcis:ILMDExtensionType" minOccurs="0"/>
<xsd:any\namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unboundg¢d"/>
</x9d:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd comptextype
<xsd:complexType name="ILMDExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>
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<!-- 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. -->
<xsd:complexType name="EPCISEventType" abstract="true'>
<xsd:annotation>
d-documentation xml:Tang=—en >
e type for all EPCIS events.
sd:documentation>
zannotation>
:sequence>
d:element name="eventTime" type=''xsd:dateTime'/>
d:element name='"recordTime" type=''xsd:dateTime" minOccurs="0"/>
d:element name="eventTimeZoneOffset" type=''xsd:string"/>
d:element name="baseExtension" type="epcis:EPCISEventExtensionType'™ minOccurs="07/>
:sequence>
sanyAttribute processContents="lax"/>
zjcomplexType>
mplexType name="EPCISEventExtensionType'>
:sequence>
d:any namespace="##local' processContents="lax" maxOccurs="unbounded/>
:sequence>
zanyAttribute processContents="lax"/>
ZlcomplexType>

mplexType name="ObjectEventType'>
zannotation>
d:documentation xml:lang="en">
Ohbjject Event captures information about &n ‘€vent pertaining to one or more
objects identified by EPCs.
</xsd:documentation>
</xdgd:annotation>
<xsd:complexContent>
<xsd:extension base="epcis:EPCISEventType'>
<xsd:sequence>
<xsd:element name="epcList" type="epcis:EPCListType"/>
<xsd:element name="action" type="epcis:ActionType"/>
<xsd:element name="hizStep" type="epcis:BusinessSteplIDType" minOccurs="0"/>
<xsd:element name=!disposition’ type="epcis:DispositionlDType" minOccurs="0"/>
<xsd:element nameés=“readPoint" type="epcis:ReadPointType" minOccurs="0"/>
<xsd:element name="bizLocation" type="epcis:BusinessLocationType" minOccurs="0"/>
<xsd:element \name="bizTransactionList" type="epcis:BusinessTransactionListType"
minOccurjs="0"/>
<xsd:element name="extension" type="epcis:ObjectEventExtensionType" minOccurs="("/>
<xsd:any \namespace=""##other" processContents="lax" minOccurs="0"
maxOccurfjs=""unbounded" />
</xsd:sequence>
<xsdsanyAttribute processContents="lax"/>
</xsd€xtension>
</xsd .LUIIIpi\:)\bUIIL\:IIL
</xsd:complexType>
<!-- Modified 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>
d: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" minOccukss"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"f>
<xsd:element name="bizTransactionList” type="epcis:BusinessiransactionListType"
="0"/>
<xsd:element name="extension" type="epcis:AggregationEventExtensionType"
="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
="unbounded"/>
/xsd:sequence>
xsd:anyAttribute processContents="lax"/>
sd:extension>

minOccu
minOccu

maxOccu

</x9d:complexContent>
</xsd:lcomplexType>
<l-- Modified in 1.1 -->
<xsd:domplexType name="AggregationEventExtensionType'>
<xsd:sequence>
<xsd:element name="childQuantityList" type="epcis:QuantityListType" minOccurs="0"/>
<qsd:element name="'sourcelList" typez=iépcis:SourceListType" minOccurs="0"/>
<qsd:element name="'destinationList™ type="epcis:DestinationListType" minOccurs="0"/
<xsd:element name="extension" type="epcis:AggregationEventExtension2Type" minOccurs$'0"/>
</x9d:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:jcomplexType>
<!-- Since 1.1 -->
<xsd:domplexType name="AggregationEventExtension2Type'>
<xsd:sequence>
<xsd:any namespace='##local'" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute \processContents="lax"/>
</xsd:lcomplexType>
<xsd:gomplexType name="'QuantityEventType'>
<xsd:annetation>
<xsdzdecumentation xml:lang="en">
Quantity Event captures an event that takes place with respect to a specified quantity of

object—Tlass:s
</xsd:documentation>
</xsd:annotation>
<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"/>
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<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"/>
</xsd:complexType>

mplexType name="'TransactionEventType">
zannotation>
d:documentation xml:lang="en">
nsaction Event describes the association or disassociation of physical ebjects t¢ one or
iness
nsactions.
</xsd:documentation>
zannotation>
:complexContent>
d:extension base="epcis:EPCISEventType'>
xsd:sequence>
<xsd:element name="bizTransactionList" type="epcis:BusinessTransactionListType"f>
<xsd:element name="parentlID" type="epcis:ParentlIDType'\m#¥nOccurs="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="epcis:iBusinessLocationType" minOccurs="0"f>
<xsd:element name="extension" type="epcisi{TransactionEventExtensionType"
="0"/>
<xsd:any namespace="##other" processCantents="lax" minOccurs="0"
="unbounded"/>
/xsd:sequence>
xsd:anyAttribute processContents='dax"/>
sd:extension>
:complexContent>
zjcomplexType>
dified in 1.1 -->
mplexType name="'TransactionEventExtensionType'>
:sequence>
d:element name='"'quantityList" type="epcis:QuantityListType" minOccurs="0"/>
d:element name="sourcCelList" type="epcis:SourceListType" minOccurs="0"/>
d:element name="destinationList" type="epcis:DestinationListType" minOccurs="0"/
d:element name="lextension" type="epcis:TransactionEventExtension2Type'" minOccursz'"0"/>
:sequence>
sanyAttribute processContents="lax"/>

OOOOOOOOOOOOOOOLOOOWO©O00000000000000 0000 0O~~~

mplexType name="TransactionEventExtension2Type'>

:sequence>

dXany namespace="##local' processContents="lax" maxOccurs="unbounded/>
</xsdTsequerce
<xsd:anyAttribute processContents="lax"/>

</xsd:complexType>

<!-- 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:element inputEPCList" type="epcis:EPCListType" minOccurs="0"/>
<xsd:element inputQuantityList" type="epcis:QuantityListType" minOccurs="0"/>
<xsd:element outputEPCLiSt" type="epcis:EPCListType" minOccurs="0"/>
<xsd:element outputQuantityList'" type="epcis:QuantityListType" minOccurs="0"/>
<xsd:element transformationlID" type="epcis:TransformationlDType" minOccurs="0"/>
<xsd:element bizStep" type="epcis:BusinessSteplIDType" minOccurs="0"/>
<xsd:element disposition"” type="epcis:DispositionlDType" minOccurs="0"/>
<xsd:element readPoint' type="epcis:ReadPointType" minOccurs="0"/>
<xsd:element bizLocation" type="epcis:BusinessLocationType'" minOccurs="0"/>
<xsd:element bizTransactionList" type="epcis:BusinessTransactionListType"
minOccurs="0"/>
<xsd:element sourceList" type="epcis:SourceListType'" minOccurs="0"/>
<xsd:element destinationList" type="epcis:DestinationListType" minOccurs="0"/>
<xsd:efement 1Imd~ type=epcis: ILMDIype  minoccurs=0 7>
<xsd:element extension" type="epcis:TransformationEventExtensionType"

</xsd:complexContent>
</xsd:jcomplexType>
<l-- Since 1.1 -->
<xsd:domplexType name="TransformationEventExtensionType'>
<xsd:sequence>
<qsd:any namespace="##local' processContents="lax" maxOccurS="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:lcomplexType>
</xsd:sghema>
9.6 Core Event Types — Examples (non-normative)
This segtion provides examples of EPC1SDocuments, rendered into XML [XML1.0].
9.6.1 Example 1 — Object Events with Instance-Level Identification
The exgmple in this section contains-two Ob jectEvents, each containing instance-levdl

="0"/>
<xsd:any namespace="##other" processContents="lax" minOccurs="0"
="unbounded"' />

/xsd:sequence>

xsd:anyAttribute processContents="lax"/>

sd:extension>

identifigation. This example onhy-uses features from EPCIS 1.0 and vocabulary from CBY 1.1.

<?xml v
<epcis:

rsion="1.0" encoding=""UTF-8" standalone="yes"?>
C1SDocument
zepcis="urniepcglobal :epcis:xsd:1"
zexample=¥http://ns.example.com/epcis"
:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
ionpate="2005-07-11T11:30:47.0Z"

aVersion="1.1">

<ObjectEvent>
<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>

Version 1.1, May-2014

© ISO/IEC 2015 — All rights reserved

All contents © 2007-2014 GS1 Page 123 of 169


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

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

EPC Information Services (EPCIS)

<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>
KreadPoint>
<id>urn:epc:id:sgln:0012345.11111.400</id>
</readPoint>
<bizlLocation>
<id>urn:epc:id:sgln:0012345.11111.0</id>
</bizLocation>
<bizTransactionList>
<bizTransaction
type="urn:epcglobal :cbv:btt:po'>http://transaction.acme.com/po/12345678</bizTransaction>
<bizTransaction
type="urn:epcglobal :cbv:btt:desadv''>urn:epcglobal :cbv:bt:0614141073467%1152</bizTransacti¢n>
</bizTransactionList>
<example:myField>Example of a vendor/user extension</example:myField>
</PbjectEvent>
</EVfentList>
</EPCIfSBody>
</epcis:[EPCISDocument>

POOOOOO0OO

NINININININININININININININININININININININININININININNNN
(LOLOOOOLOD O OO OO OOOOOOOOODOOOOOO©O

COGILINININININNMNINNN PR R
N OO0~ UT-RUWNIF OO OO~ UTRWNIFOW OO~ UTRWN

2933 9.6.2 Example 2 — Object Event with Class-Level Identification

2934  The exgmple in this section contains one Ob jectEvent, containing only class-level

2935 identifigation. 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.p. The
2937 QuantjptyList, along with other elements new in EPCIS 1.1, are all found in the
2938 <extepsion> area which is reseryed for new features in EPCIS 1.1 (see Section 9.1). A
2939  vendor/iser extension named myFi#eld is also included.

2940 <?xml vegrsion="1.0" encoding=""UTF-8" standalone="yes"?>

41 <epcis:HPCISDocument

42 xmlns:epcis="urn:epcglaebal :epcis:xsd:1"

43 xmIns:example=""http=//ns.example.com/epcis"

44 xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

45 cregtionDate="2005~07-11T11:30:47.0Z"

46 schemaVersion=_1=1">

47 <EPCI9Body>

48 <EventList>

49 <ObjectEyent>

50 eventTime>2013-06-08T14:58:56.5917</eventTime>

51 eventTimeZoneOffset>+02:00</eventTimeZoneOffset>

52 <epcList/>

53 <action>0BSERVE</action>

54 <bizStep>urn:epcglobal:cbv:bizstep:receiving</bizStep>
55 <disposition>urn:epcglobal:cbv:disp:in_progress</disposition>
56 <readPoint>

57 <id>urn:epc:id:sgln:0614141.00777.0</id>

58 </readPoint>

59 <bizLocation>

60 <id>urn:epc:id:sgln:0614141.00888.0</id>

6l </bizLocation>

62 <extension>

63 <quantityList>

64 <quantityElement>

65 <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 of
the forwarder-->
<7sourcelList>
<destinationList>
<destination
type=""urn:epcglobal :cbv:sdt:owning_party'>urn:epc:id:sgln:0614141.00001.0</destination>
<!-- Party which owns the physical objects at the terminating endpoint,.'®e.g., |a
retail gompany -->
<destination
type=""urn:epcglobal :cbv:sdt: location'>urn:epc:id:sgln:0614141.00777 .0</destination>
<!-- Physical location of the terminating endpoint, e.g., a warehouse of the retail

company-{->

</destinationList>
</extension>
<example:myField>Example of a vendor/user extension</example:myField>

</PbjectEvent>
</EVfentList>

</EPCIfSBody>

</epcis:[EPCISDocument>

9.6.3 Example 3 — Aggregation Event with Mixed Identification

The exgmple in this section contains one AggregationEvent, containing children haying
both instance-level and class-level identification. The Chi ldQuantityList is found in the
<extehsion> area which is reserved fordew features in EPCIS 1.1 (see Section 9.1). /1\

vendor/iiser extension named myFie bd is also included.

<?xml vegrsion="1.0" encoding="UTF-8"standalone=""yes"?>
<epcis:HPCISDocument
xmIns:epcis="urn:epcglobal:epcis:xsd:1"
xmlns:example="http://ns.example.com/epcis"
xmlns:xsi="http://www.w3»0rg/2001/XMLSchema-instance"
cregtionDate="2005-07=11T11:30:47.0Z"
schegmaVersion="1_.1"'>
<EPCI1SBody>
<EventList>
<AggregationEvent>
eventTime>2013-06-08T14:58:56.5917</eventTime>
eventlimeZoneOffset>+02:00</eventTimeZoneOffset>
panéntlD>urn:epc:id:sscc:0614141.1234567890</parentlD>
chi FdEPCs>
<epc>urn:epc:id:sgtin:0614141.107346.2017</epc>
<epc>urn:epc:1d:sgtin:0614141.107346.2018</epc>
</childEPCs>
<action>0BSERVE</action>
<bizStep>urn:epcglobal :cbv:bizstep:receiving</bizStep>
<disposition>urn:epcglobal :cbv:disp:in_progress</disposition>
<readPoint>
<id>urn:epc:id:sgln:0614141.00777.0</id>
</readPoint>
<bizLocation>
<id>urn:epc:id:sgln:0614141.00888.0</id>
</bizlLocation>
<extension>
<childQuantityList>
<quantityElement>
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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 </EVERTLTSTS

3046

3047

</epcis:[EPCISDocument>

3048 9.6.4 Example 4 — Transformation Event

3049  The exgmple in this section contains one TransformationEvent, contaiing childrep
3050 having Iboth instance-level and class-level identification. Instance/lot Master Data (ILMD)) is also
3051 included, which describes the outputs of the transformation. A vendor/user extension nanjed

3052 myField isalso included. The entire event is wrapped in the <extension> element off
3053  EventList which is reserved for new event types in EPCIS 1.1 (see Section 9.1).

<?xml v
<epcis:

rsion="1.0" encoding="UTF-8" standalone="yes"?>
ClSDocument schemaVersion="1.1" creationDate="2013-06-04T14:59:02.099+02:00"
is=""urn:epcglobal :epcis:xsd:1" xmIns:example="thttp://ns._example.com/epcis'>

<TfransformationEvent>
<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>
</iInputEPCList>
<inputQuantityList>
<quantityElement>
<epcClass>urn:epc:class:1gtin:4012345.011111.4444</epcClass>
<quantity>10</quantity>
<uom>KGM</uom>
</quantityElement>
<quantityElement>
<epcClass>uin:epc:class:1gtin:0614141.077777.987</epcClass>
<quantity=30</quantity>
<l-- _As~the uom field has been omitted, 30 instances (e.g., pieces) of GTIN
"00614141777778%_belonging to lot "987" have been used. -->
</quantityElement>
<quantityElement>
<epcClass>urn:epc:idpat:sgtin:4012345.066666.*</epcClass>
quantity>220</quantity
<I-- As the uom field has been omitted and as an EPC pattern is indicated, 220
instances (e.g., pieces) of GTIN "04012345666663" have been used. -->
</quantityElement>
</inputQuantityList>
<outputEPCList>
<epc>urn:epc:id:sgtin:4012345.077889.25</epc>
<epc>urn:epc:id:sgtin:4012345.077889.26</epc>
<epc>urn:epc:id:sgtin:4012345.077889.27</epc>
<epc>urn:epc:id:sgtin:4012345.077889.28</epc>
</outputEPCList>
<bizStep>urn:epcglobal :cbv:bizstep: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 </EVERTLTSTS

3110 </EPCIiSBody>

3111 </epcis:[EPCISDocument>

3112 9.7 S¢hema for Master Data
3113  The following is an XML Schema (XSD) defining the XML binding of master data for the Core
3114  Event Tlypes data definition module. This schema is only used for returning results from the
3115 SimpleMasterDataQuery query type (Section 8.2.7.2). This schema imports additignal
3116  schemas as shown in the following table:

Namespace Location Reference Source
urn:epgglobal :xsd:1 EPCglobal.xsd Section 9.3
http:/fwww.unece.org/ce | StandardBusinessDocumentHeader.xsd | UN/CEFACT

fact/nagmespaces/Standar web site: see
dBusingssDocumentHeader Section '9 5
urn:epgglobal:epcis:xsd | EPCglobal-epcis-1_1.xsd Section 9.5

o

3118 In additjon to the constraints implied by the schema, any value of type xsd:dateTime|in an
3119 instancd document SHALL include a time zone specifier (either “Z” for UTC or an expligit
3120  offset from UTC).

3121  For any|[XML element'of type xsd :anyURI or xsd: string that specifies
3122  minOcgurs=""0%an EPCIS implementation SHALL treat an instance having the empty string
3123  asits vdlue in exactly the same way as it would if the element were omitted altogether.

3124  The XML Schema (XSD) for master data is given below.:

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmIns:epcismd="urn:-epcglobal:epcis-masterdata:xsd:1"
xmIns:sbdh=""http://www.unece.org/cefact/namespaces/StandardBusinessDocumentHeader""
xmIns:epcglobal="urn:epcglobal :xsd:1"
xmIns:epcis="urn:epcglobal:epcis:xsd:1"
xmIns:xsd=""http://www.w3.0rg/2001/XMLSchema"*
targetNamespace=""urn:epcglobal :epcis-masterdata:xsd:1"
elementFormDefault=""unqualified"
attributeFormDefault="unqualified"”
version="1.0">
<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"
schemalLocation=""./StandardBusinessDocumentHeader .xsd"/>
<xsd:import
namespace=""urn:epcglobal :epcis:xsd:1"
schefnaCocatron="-7/EPCglobal-epcis-1_I.xsd 7>

<!-- MasterData CORE ELEMENTS -->
<xsd:¢glement name="EPCISMasterDataDocument" type="epcismd:EPCISMasterDataDocumentType' /]
<xsd:gomplexType name="EPCISMasterDataDocumentType"''>
<xsd:annotation>
<xsd:documentation xml:lang="en">
MasterData document that contains a Header and a Body.
</xsd:documentation>
</xdgd:annotation>
<xsd:complexContent>
<xsd:extension base="epcglobal :Document'>
xsd:sequence>
<xsd:element name="EPCISHeader" type=""epcis:EPCISHeaderType' minOccurs="0"/>
<xsd:element name="EPCISBody" type="epcismd:EPCISMasterDataBodyType"/>
<xsd:element name="extension" type="epcismd:EPCISMasterDataDocumentExtensionTypg"
minOccurfs="0"/>
<xsd:any namespace="‘##other" processContents=lax’" minOccurs="0"
maxOccurfjs=""unbounded" />
/xsd:sequence>
xsd:anyAttribute processContents="lax"/>
</lxsd:extension>
</xsd:complexContent>
</xsd:lcomplexType>

<xsd:domplexType name="EPCISMasterDataBodyType'>
<xsd:annotation>
<xsd:documentation xml:lang="en%>
MasterData specific body that, contains Vocabularies.
</xsd:documentation>
</xdgd:annotation>
<xsd:sequence>
<xsd:element name="VocabularyList" type="epcismd:VocabularyListType" minOccurs="0"/3
<xsd:element name="extension" type="epcismd:EPCISMasterDataBodyExtensionType"
minOccurfs="0"/>
<qsd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounde¢d"/>
</x9d:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:jcomplexType>

<xsd:

maxOccurs=""unbounded"'/>
</xsd:sequence>
</xsd:complexType>

<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.
-—>
<xsd:complexType name="VocabularyElementType'>
<xsd:sequence>
<sd:element name=a
maxOccurfjs=""unbounded" />
<xsd:element name="children" type="epcismd: IDListType" minOccurs="0"/>
<xsd:element name="extension" type="epcismd:VocabularyElementExtensionType" min@ccuys="0"/>
<¥sd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs={"unbounde¢d"/>

<xsd:attribute name="id" type="xsd:anyURI" use="required'/>
<xsd:anyAttribute processContents="lax"/>
</xsd:jcomplexType>

<xsd:domplexType name="'AttributeType">
<xsd: complexContent>
<xsd:extension base="xsd:anyType'>
xsd:attribute name="id" type='"'xsd:anyURI" use="‘requirediZ>
xsd:anyAttribute processContents="lax"/>
</xsd:extension>
</x9d:complexContent>
</xsd:jcomplexType>

<xsd:domplexType name="IDListType">
<xsd:sequence>
<qsd:element name="id" type='"'xsd:anyURI" minQccurs="0" maxOccurs=""unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:lcomplexType>

<xsd:gomplexType name="EPCISMasterDataDocumentExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:lcomplexType>

<xsd:domplexType name="EPClSMasterDataHeaderExtensionType'>
<xsd:sequence>
<qsd:any namespace="##local' processContents="lax" maxOccurs="unbounded"/>
</x9d:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:jcomplexType>

<xsd:domplexType name="EPCISMasterDataBodyExtensionType'>
<xsd:sequence>
<qsdXany namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsdTsequerce
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name="VocabularyExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:anyAttribute processContents="lax"/>
</xsd:complexType>

<xsd:complexType name=""VocabularyElementExtensionType'>
<xsd:sequence>
<xsd:any namespace="##local" processContents="lax" maxOccurs="unbounded"/>
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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]:

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<epcismd:EPCISMasterDataDocument
epcismd=urn:epcglobal:epcis-masterdata:xsd: 1
:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

ionDate="2005-07-11T11:30:47.0Z2"">
<EPCISBody>
<VogabularyList>
<Mfocabulary 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</1d>
<id>urn:epc:id:sgln:0037000.00729+¥8203</id>
</children>
</VocabularyElement>
<VocabularyElement id="urn:epc: id<5gln:0037000.00729.8201">
<attribute id="urn:epcglobal Icbv:mda:sst''>201</attribute>
</VocabularyElement>
<VocabularyElement id="urncepc:id:sgln:0037000.00729.8202">
<attribute id="urn:epcglobal:cbv:mda:sst'>202</attribute>
<children>
<id>urn:epc:id:sgh-0037000.00729.8203</id>
</children>
</VocabularyElement>
<VocabularyElement id="urn:epc:id:sgln:0037000.00729.8203">
<attribute \id="urn:epcglobal :cbv:mda:sst'>202</attribute>
<attribute, id="urn:epcglobal:cbv:mda:ssa'>402</attribute>
</VocabularyElement>
</VocabutaryElementList>
</Vocabulary>
<Mocabulary type="urn:epcglobal:epcis:vtype:ReadPoint">
<VocabularyElementList>
<VocabularyElement id=""urn:epc:id:sgln:0037000.00729.8201">
attribote—Td="urmepcytobat-chvmdasTte“>0037000007296</attribute
<attribute id="urn:epcglobal:cbv:mda:sst'>201</attribute>
</VocabularyElement>
<VocabularyElement id=""urn:epc:id:sgln:0037000.00729.8202">
<attribute id="urn:epcglobal:cbv:mda: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>

Version 1.1, May-2014 All contents © 2007-2014 GS1 Page 130 of 169
© ISO/IEC 2015 — All rights reserved


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

3349

3350
3351
3352
3353

3354

3355
3356
3357
3358
3359
3360

3361
3362
3363
3364

3365
3366
3367
3368
3369

3370
3371
3372
3373

3374
3375
3376

3377
3378

3379
3380
3381
3382

3383
3384
3385

ISO/IEC 19987:2015(E)

EPC Information Services (EPCIS)

</EPCISBody>
</epcismd:EPCISMasterDataDocument>

10 Bindings for Core Capture Operations Module

This section defines bindings for the Core Capture Operations Module. All bindings specified
here are based on the XML representation of events defined in Section 9.5. An implementation
of EPCIS MAY provide support for one or more Core Capture Operations Module bindings as
specified below.

10.1 VM
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[72)

an XML document whose root element conforms to the EPC1SQueryDocument element

as defined by the schema of Section 11.1, where the element immediately nested within the
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
operation. Failure may be due to an invalid document, an authorization failure as described in
Section 8.1.1, or for some other reason. The specific circumstances under which a positive or
negative acknowledgement are indicated is implementation-dependent. All implementatigns,
howevef, SHALL either accept all events in the message or reject all events.

10.2HTTP Binding
This segtion defines a binding of the Core Capture Operations Module to. HTTP [RFC2616].

An EP(QIS implementation MAY provide an HTTP binding of the Core Capture Operations
Module|in the following manner. For the purposes of this binding,@f‘capture client” is an EPCIS
Capture| Application that wishes to deliver an EPCIS event through the EPCIS Capture Ingerface,
and a “dapture server” is an EPCIS Repository or EPCIS Accessing Application that rece|ves an
event frpm a capture client.

A captufe server SHALL provide an HTTP URL through which a capture client may delijer one
or more|EPCIS events.

A captuye client SHALL exercise the capture operation defined in Section 8.1.2 by invjoking
an HTTP POST operation on the URL provided by the capture server. The message paylgad
SHALL| be one of the following:

e an XML document whose root elément conforms to the EPC1SDocument element g
defiped by the schema of Section 9.5; or

[72)

e an XML document whose root element conforms to the EPC1SQueryDocument elpment
as defined by the schema'of Section 11.1, where the element immediately nested withjin the
EPJISBody elementis a QueryResul ts element, and where the resu ltsBody,
element within the.QueryResul ts element contains an EventList element.

An implementation of the capture interface SHALL accept the EPCISDocument form gnd
SHOULD accept the EPCISQueryDocument form. An implementation of the capture
interface SHALL NOT accept documents that are not valid as defined above. Successful
acceptarce of this message by the server SHAL L constitute capture of att EPCIS events included
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 Callback Interface XML over HTTP Section 11.4.2
Xt over HT T P+TES(HTTPS) Sectiom 43
XML over AS2 Section 11.4.4

3426

3427  All of these bindings share a common XML syntax, specified in Section 11.2;7The XML $chema
3428 has the following ingredients:

3429 e XML elements for the argument and return signature of each method in the Query Control
3430 Intefface as defined in Section 8.2.5

3431 e XML types for each of the datatypes used in those argument and return signatures
3432 e 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 afle

3434 actuplly just a subset of the previous three bullets.)

3435 e AnEPCISQueryDocument element, which is used as an “envelope” by bindings wWhose
3436 undegrlying technology does not provide:#s own envelope or header mechanism (specifically,
3437 all gindings except for the SOAP binding). The AS2 binding uses this to provide a header to
3438 mat¢h requests and responses. ThelEPC 1SQueryDocument element shares the

3439 EPJISHeader type defined.in;Section 9.5. Each binding specifies its own rules for pising
3440 this |header, if applicable.

3441  11.1 XML Schema'for Core Query Operations Module

3442  The following schema defines XML representations of data types, requests, responses, and
3443  exceptigns used iy the EPCIS Query Control Interface and EPCIS Query Callback Interface in
3444 the Cor¢ Query-©Operations Module. This schema is incorporated by reference into all of’}ve

3445  bindings for these two interfaces specified in the remainder of this Section 11. This schema
3446  SHOULD.be used by any new binding of any interface within the Core Query Operation
3447  Module that 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:
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Parameter type XML type for value element
Int xsd: integer
Float xsd:double
Time xsd:dateTime
String xsd:string
List of String epcisq:ArrayOfString
Void epciso-VordHotder

In partigular, the table above SHALL be used to map the parameter types specified-for thq
predefined queries of Section 8.2.7 into the corresponding XML types.

Each <yalue> element specifying a query parameter value in an instanee document MA
include
parameter values are processed:

an xsi - type attribute as specified in [XSD1]. The followingrules specify how

B

Y
query

Whe¢n a <value> element does not include an xsi : type attribute, the subscribe or

po Il method of the Query Control Interface SHALL raise' a
QugryParameterException if the specified value is not valid syntax for the tyg
reqyired by the query parameter.

When a <value> element does include an xs ¥ : type attribute, the following rules

Xsi - type attribute, the EPC1SQueryDocument or SOAP request MAY be rg
by the implementation’s XML parser.

pecified in the second Column of the table above, the subscribe or pol I met
the Query Control Interface MAY raise a QueryParameterException, ever
pody of the <value> element is valid syntax for the type required by the query
harameter.

f the body<of the <value> element is not valid syntax for the type required by the
juery.parameter, the subscribe or pol 1 method of the Query Control Interfac

D

apply:

f the body of the <value> element.is not valid syntax for the type specified by the

jected

f the value of the xs1 - type attribute is not the correct type for that query parameter as

nod of
if the

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 5
l_Jin:englobal zepcis:xsd | EPCglobal-epcis-1_1.xsd Section 9.5
urn:epcglobal:epcis- EPCglobal-epcis-masterdata-1_1.xsd Section 9.7

masterdata:xsd:1

POOOOOOOOOOOOOOOOOOW0OWO000000

O~ U IR OO 00~ U LRI, OO0~ 1R ORI OO 00~ U1 ORI, OO 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
O101010101010101010101010101010101010101INOITIOINIINIVITLES DA DS S DS S S S S S S S

NONINININONININONF =t

In additjon to the constraints implied by the schema, any value of type xsd :dateTuame|in an
instancg document SHALL include a time zone specifier (either “Z” for UTC oran-expligit
offset from UTC).

For any|XML element of type xsd:anyURI or xsd:string that specifies
minOceurs=""0", an EPCIS implementation SHALL treat an instance having the empty string
as its value in exactly the same way as it would if the element wereomiitted altogether.

The XML Schema (XSD) for the Core Query Operations Module-is given below.:

<?2xml v

rsion="1.0" encoding="UTF-8"?>

ma targetNamespace="urn:epcglobal:epcis-query:xsdz1"
zepcis="urn:epcglobal :epcis:xsd:1"
zepcismd=""urn:epcglobal :epcis-masterdata:xsd»}"
zepcisqg=""urn:epcglobal :epcis-query:xsd:1"
zepcglobal=""urn:epcglobal :xsd:1"
:xsd="http://www.w3.0rg/2001/XMLSchema":
tFormDefault=""unqualified"
iputeFormDefault="unqualified"

ion=""1.0">

notation>

:documentation xml:lang="en“>

cglobal :copyright>

Copyright (C) 2006, 2005yEPCglobal Inc., All Rights Reserved.

pcglobal :copyright>

cglobal :disclaimer>
EPCglobal Inewy"its members, officers, directors, employees, or
agents shakh.not be liable for any injury, loss, damages, financial
or otherwise, arising from, related to, or caused by the use of
this decument. The use of said document shall constitute your
express.'consent to the foregoing exculpation.

pcglobal:disclaimer>

cglobal-specification>

EPGIS,"Query 1.0

pcglobal :specification>

</xsgd *decumentation>
</xsd:annotation>

<xsd:import namespace="urn:epcglobal:xsd:1" schemalLocation="_/EPCglobal.xsd"/>

<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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