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Foreword

ISO (the International Organization for Standardization) and |IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-goveérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, I$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives) Part 2.
The main tagk of the joint technical committee is to prepare International Standards.-Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies forvoting. Publicatjon as
an Internationjal Standard requires approval by at least 75 % of the national bodies gastihg a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all sueh-patent rights.

ISO/IEC 24791-2 was prepared by Joint Technical Committee ISONEC JTC 1, Information technplogy,
Subcommittep SC 31, Automatic identification and data capture techniques.

ISO/IEC 24791 consists of the following parts, under the .general title Information technology — Radio
frequency idgntification (RFID) for item management — Software system infrastructure:

— Part 1: Architecture
— Part 2: Data management
— Part 3: Device management

— Part 5: Device interface

iv © ISO/IEC 2011 — All rights reserved
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Introduction

Radio frequency identification (RFID) air interface technology is based on non-contact electro-magnetic
communication among interrogators and tags. RFID software systems are composed of RFID interrogators,
intermediate software systems, and applications that provide control and coordination of air interface
operation, tag information exchange, and health and performance management of system components. RFID
technology is_expected to increase effectiveness in_many aspects of business by further advancing the
capabilities of automatic identification and data capture (AIDC). To achieve this goal through. the successful
adopfjon of RFID technology into real business environments, RFID devices, software systems, [and business
appligations must provide secure and interoperable services, interfaces, and technologies."This|is the goal of
ISO/IEC 24791.

© ISO/IEC 2011 — All rights reserved \"
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Information technology — Radio frequency identification (RFID)
for item management — Software system infrastructure —

Part 2:
Data management

1

[ds)

This
limite
Softw

Speci

jcope

art of ISO/IEC 24791 defines the interface(s) that provide operations on/RFID tag data incl
i to, reading, writing, collection, filtering, grouping, and event subscription and notificati
are System Infrastructure (SSI).

fically, the interface(s) defined by this part of ISO/IEC 24791 provide the following features:

— f

Il support for the commands and responses for air protocols supported by this part of ISO
n abstraction level appropriate for Data Management's position in the SSI architectu

IPO/IEC 24791-1;

n abstract definition of commands and operations that can be applied to different network
ncoding mechanisms;

pport for the encoding mechanisms defined in ISO/IEC 15962;

lume reduction, format or structire modification, data analysis, and data access approp
anagement’s position in the SSI architecture defined in ISO/IEC 24791-1;

— reporting of data to support_application or data managing in formats controlled by the client

r outside of SSI.

This part of ISO/IEC 24791 is composed of the EPCglobal Application Level Events Standard,

with

xtensions toy further support operation with ISO/IEC 15962 and the air protocols

ISO/IEC 18000.

2

onformance

Liding, but not
on within the

IEC 24791 at
re defined in

bindings and

riate for Data

either inside

n its entirety,
defined by

Conformance for this part of ISO/IEC 24791 shall satisfy the conformance requirements of the EPCglobal ALE
Standard and the requirements defined in Clause 9 of this part of ISO/IEC 24791, which defines the required
interpretation and extension of ALE to fully support the SSI architecture and its interaction with ISO/IEC 15962
and ISO/IEC 18000.
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3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 15962, Information technology — Radio frequency identification (RFID) for item management — Data
protocol: data encoding rules and logical memory functions

ISO/IEC 19762-1, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary — Part 1: General terms relating to AIDC

ISO/IEC 1974
Harmonized

ISO/IEC 2474
Software sys

The Applicati

4 Terms

For the purpdg
the following

41

data management

function and
and notificatiq

4.2
endpoint
one of two ¢
interface of a

5 Symbdls and abbreviated terms

For the pur

ISO/IEC 19762-3, and thefellowing apply.

AIDC auto

2-3, Information technology — Automatic identification and data capture (AIDC) technigd
ocabulary — Part 3: Radio frequency identification (RFID)

D1-1, Information technology — Radio frequency identification (RFID) for item managem
em infrastructure — Part 1: Architecture

bn Level Events Standard (latest version), EPCglobal, http://www.epcglobalinc.org/standard

es —

ent —

s/ale

and definitions

ses of this document, the terms and definitions given in ISQAEC 19762-1, ISO/IEC 19762-
Bpply.

ts interfaces that provide reading, writing, calléction, filtering, grouping, and event subsc
n of RFID tag data to higher level applicatigns and interfaces

bmponents that either implements’ and exposes an interface to other components or usg
nother component

poses of this, document, the symbols and abbreviated terms given in ISO/IEC 19]

matic identification and data capture

8, and

iption

s the

(62-1,

ALE EPQ

glabal Application Level Events Standard

DSFID

PO

Ssl

UML

Data Storage Format Identifier
Packed Object
Software System Infrastructure

Unified Modeling Language
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6 Software System Infrastructure Architecture Overview

ISO/IEC 24791-1 defines the architecture for the Software System Infrastructure. The basic relationship
among the interfaces and implementations of the Software System Infrastructure is depicted in Figure 1.

Device Management Implementation End Systern Implementation
Device Management Data Management
24791-3 24791-2

ISOAEC 24791 e

Interface Diata Management lImplementation
Epundary :l> (including 15962124753 encoding/decoding)
including
Security __ﬁ' 'F__
Considerations
Device Interface!
24791-5

— %—5’

Interrogator Implementatian

- =
‘ 18000 |

—= A=

RFEID
Tag

Figure 1 — Architecture Overview including Relationships to other RFID Standarnds

The Device Interface, Data Management, and Device Management each provide one or more interfaces that
allow|a client to communicate~-with a service-providing implementation, either within the same computing
device or across a network. These client and service implementations are consistently referred to as Client
Endpgints and Services Endpoints, respectively, and in general, the Client Endpoint accesses the capabilities
provided by the Services Endpoint. It is the responsibility of the specific standard to defing| the formats,
procedures, operations,)and conformance requirements of each interface.

7 UML Modelling

Altholigh Flgure 1 prowdes a general overview of the relatlonshlp between the mterfaces and implementations

v Vi) c S ohieally represent
the organlzatlon and operat|on of the Data Management interfaces and |mplementatlons so that a precise and
common understanding of the relationships among the components can be defined.

UML is a very rich language, but for simplicity only the Physical Diagram subset of the language is used to
represent the architecture of the Software System Infrastructure. Physical diagrams, comprised of Component
Diagrams and Deployment Diagrams, represent the relationships among the functions and the interfaces
provided by the SSI architectural elements as well as how these functions might exist in standards compliant
solutions, respectively. Refer to ISO/EC 24791-1 for the normative description of the UML diagrams used in
this part of ISO/IEC 24791.

© ISO/IEC 2011 — All rights reserved 3
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8 Data Management

This clause describes Data Management in terms of the overall Software System Infrastructure described in
ISO/IEC 24791-1.

8.1 Architecture

As defined in ISO/IEC 24791-1, Data Management in the Software System Infrastructure provides operations
on tag and sensor data including, but not limited to, reading, writing, collection, filtering, grouping, and event
subscription and notification. A Data Management component exposes an interface as represented in Figure 2
whereby a Data Management Services Endpoint provides services to one or more Data Management Client
Endpoints over an inferface binding. The Client and Services Endpoints may existin a single device or may be
accessed acrpss a network.

24791-2 O

| | Data Management
| Services Endpoint

Figure 2 — Data Management Representation

Data Managgment provides for transfer of RFID tag information from a Services Endpoint to a Client Engpoint
that requested the specific operation or data. The request for services is considered to be part of thg data
function as defined in ISO/IEC 24791-1, and the request is communicated over the interface betwegn the
Client and thg Services Endpoints. The Services Endpoint, through a Data Management Implementation as
shown in Figdire 1, processes the Client requests, tag data, and possibly other external inputs (such as gensor,
time or exterhal logic signal) and delivers the.results in the requested form to the Client. In the procgss of
collecting and preparing tag data for delivery to-a Client, the Services Endpoint may group, filter, decode¢, and
possibly augment the tag data with additional data.

Data Managgment provides a control function that can be utilized by Clients to modify tag access parameters
for requestefl data operations.«\When requested by a Client, the Data Management Implemerjtation
communicategs the tag access| parameters to the relevant interrogators using either the standard Device
Interface or proprietary interrogator interface mechanisms, depending on the specific implementation. There is
no architectural requirement: for the control functionality to be communicated between Client and Sefvices
Endpoints through a sjngleor different communication channel.

The Data Management Interface supports the semantics of tag encoding information as defined in
ISO/IEC 15962¢including the concepts of the unique identifier, AFIl, DSFID, as well as the actual data|to be
encoded. This+ -8 e art he HiedH 62-that'serve
to further define the state of the tag after writing or command execution. Examples of these parameters
include those that specify the locking of portions of the tag memory as well as setting the encoding method
that is reflected in the DSFID. It is the responsibility of the Data Management Implementation, as shown in
Figure 1, to understand a request received from a Data Management Client for a tag data operation, create
the ISO/IEC 15962-compliant encoding or tag state request, and communicate this request to the interface or
implementation below it in the system.

Data Management will continue to support enhancements to ISO/IEC 15962 that provide additional capacity,
performance, and tag format functionality, such as Packed Objects that minimize the tag user memory usage
and profiles of tag data that minimize the tag operations required to achieve a specific result. Additionally,
Data Management will also attempt to provide facilities to support other standardized tag formats in use in
RFID software systems. The data format for a particular operation is defined by the Client for an operation

4 © ISO/IEC 2011 — All rights reserved
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requested over the interface between the Data Management Client and the provider of the Data Management
Services.

It is not required that an implementation of the Data Management component exist in an implementation of the
Software System Infrastructure. The architecture is modular, and it is possible for systems to utilize proprietary

or purpose-built applications to provide this function, or for systems to not provide this function at all.

8.2

Application Level Events (ALE) Overview

The EPCglobal Application Level Events Standard (ALE) defines interfaces that provide the Data

Mana

gement capabilities defined in ISO/IEC 24791-1 and this part of ISO/IEC 24791.

As su

1

— 1 - <

=

—

»_J

—

ALE

reque
speci
write)

9 [

9.1

Immarized in ALE, these interfaces are:

ariety of sources. In particular, clients may read RFID tags using RFID readers;

he Writing API — an interface through which clients may cause operations.to be performe
FID tags through a variety of actuators. In particular, clients may write RFID tags using R
Capable of writing tags) and printers.

he Tag Memory Specification API — an interface through which.clients may define symbol
bfer to data fields of tags.

he Logical Reader Configuration API — an interface ¢hrough which clients may define |
ames for use with the Reading APl and the Wifiting API, each of which maps to
purces/actuators provided by the implementation.

he Access Control APl — an interface through which clients may define the access rights o
b use the facilities provided by the other ARIs:

he Reading API — an interface through which clients may obtain filtered, consolidatéd tag data from a

d on relevant
FID “readers”

c names that

ogical reader
bne or more

f other clients

jefines both synchronous request/response and asynchronous specification of desired tag operations

sted by Data Management Client~Endpoints to Data Management Services Endpoints
y the desired parameters of Event Cycles or Command Cycles that request read or tag
operations, respectively. Clients are also able to specify the desired format of the resulting

)ata Management.Use of ALE

Overview

This
requi

art of ISO/IEC 24791 is composed of ALE, in its entirety, with extensions and additional
mentsto further support operation with ISO/IEC 15962 and the air protocols defined by IS

The remainder of this document clarifies the usage of and defines the extensions to ALE that ar|
confofmance to this part of ISO/IEC 24791.

Clients can
access (e.g.
putput.

conformance
D/IEC 18000.
e required for

9.1.1

Terminology Mapping

The following terms used in ALE shall be interpreted in this part of ISO/IEC 24791 as defined in this subclause.

and possibly the implementation of, the Data Management Services Endpoint.
Gen2 — This is equivalent to ISO/IEC 18000-6C except where noted.

EPC Memory Bank — This is bank 01 as defined in ISO/IEC 18000-6C.

© ISO/IEC 2011 — All rights reserved
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9.1.2 Support for ISO/IEC 18000 Tag Types

It is a goal of the ISO/IEC 24791 to support operations with the air interface protocols defined in
ISO/IEC 18000. As defined in the SSI architecture, the higher level operations and interfaces, such as those
provided by Data Management, exercise less of a control function than those at lower levels in the
architecture, such as the Device Interface. However, one of the lower level parameters exposed at the Data
Management level of the architecture is the awareness of the air protocol.

Data Management Clients may request operations with parameters and capabilities that depend on the
specific tag architecture. These include operations such as locking of memory and even the accessing of
logical partitions of tag memory commonly referred to as memory banks. ALE and therefore Data

The support
in revisions t(
ISO/IEC 180(

Because ALK

ALE specificg
dependent a
statement wit

Data Managgq
the air proto
support for al
Fieldnames

implementati
will not be en

9.1.3 ALE API Implementation Requirements

ALE defines
in an implem
specification
there are no
for the ALE T

Data Manage

9.2 Pre-D¢fined Fieldhames and Data Types

ALE defines

for the many different air interface standards defined in ISO/IEC 18000 will be specified ove

rence definitions for various ISO/IEC 18000 air mterface specifications that will be therp
hanism of ALE for ISO/IEC 24791-2 Data Management.

b this part of ISO/IEC 24791. In this revision, ISO/IEC 18000-6C, ISO/IEC 18000-3 Mode
0-3 Mode 3 are specified.

was written specifically to support the EPCglobal Gen2 air protocaol; .there is language
tion that states that when interacting with any other type of tag, thé-operation is implemer
nd should be carefully documented. This part of ISO/IEC 24791 “specifically supersede
h the following requirement:

ment Implementations shall recognize the Pre-Defined, Fieldnames and Data Types defin
bols specified in subclause 9.2. However, SSI impleméntations are not required to impls
ISO/IEC 18000 air protocols defined in this part of 1IS@/IEC 24791. Because not all Pre-D
and Data Types are exclusive to a particular, air protocol, it is the responsibility g
bn to provide the mechanism to inform users of\rtequests for air protocol operations on tag
countered.

he requirements for implementation of the five APIs. As a summary, not all APIs are man
entation. However, if an APl.is implemented, it must fully implement the API according

these
imary

r time
, and

n the
tation
s this

ed for
bment
bfined
f the
s that

jatory
o the

and any additional conformahce requirements imposed by this part of ISO/IEC 24791. Note that

additional implementation_or conformance requirements imposed by this part of ISO/IEC
ag Memory, Logical Reader, or Access Control APls.

ment Implementations shall conform to the API implementation requirements defined in AL

specific’ fieldnames, datatypes and formats that are required to be supported by

implementati

and processimgaccordingly these pre-defined values and types

bns,, Data Management Implementations shall conform to the ALE specification by recog

24791

ALE
nizing

This subclause of this part of ISO/IEC 24791 provides additions to and clarifications of the ALE specification
that provide the capability necessary for Data Management Implementations to support ISO/IEC 18000,
ISO/IEC 15962, and ISO/IEC 24753 in the SSI.

9.21 Gen2 Fieldnames

In ALE, several fieldnames have been predefined for the Gen2 air protocol. Data Management
Implementations shall recognize these predefined fieldnames. The requirements for the actions of Data
Management implementations are specific to the air protocol and are thus provided in the following separate
subclauses.

© ISO/IEC 2011 — All rights reserved
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9.21.1 ISO/IEC 18000-6C

Data Management implementations shall apply these predefined fieldnames to the equivalent logical memory
banks when interacting with ISO/IEC 18000-6C tags, except where noted in this subclause.

When the afi fieldname is specified for a reading operation and the value of the bit at offset 17h is not 1, the
Data Management Implementation shall raise a “field not found” condition.

When the afi fieldname is specified for a writing operation and the value of the bit at offset 17h is not 1, the
Data Management Implementation shall raise a “field not found” condition. Bit 17h should be initialized to 1
using the [ALE] writing API with the Ull Memory Bank INITIALIZE Operation described in [ALE].

9.212 ISO/IEC 18000-3 Mode 1

Whern interacting with ISO/IEC 18000-3 Mode 1 tags, Data Management Implementations shall respond to
commands using the fieldnames defined in ALE according to Table 1.

Table 1 — ISO 18000-3 Mode 1 Fieldname Interpretation

Fieldname Response

epc The implementation shall raise a “field not found” exception
killPwd The implementation shallraise a “field not found” exception
accessPwd The implementation shall raise a “field not found” exceptfon
epcBank The implementation shall raise a “field not found” exceptfon
tidBank The implementation shall interpret as referring to the dpecific

region\of memory on the tag that holds the unique identifying
information for the tag. The only CCOpType permitted for this
fieldname is READ. The implementation shall raise an
*operation not possible” condition if any other CCOpTlype is
requested for this fieldname.

userBank The implementation shall interpret as referring to the total
encoding of the memory space on the tag.

afi The implementation shall interpret as referring to the gpecific
region of memory on the tag that holds the ISO/IEC(15962
Application Family Identifier. The only CCOpTypes pefmitted
for this fieldname are READ, WRITE, and LOCK. The
implementation shall raise an “operation not possible”
condition if any other CCOpType is requested far this

fisldname-

nsi The implementation shall raise a “field not found” exception

9.2.1.3 ISO/IEC 18000-3 Mode 3
The structure and formats of tags conforming to ISO/IEC 18000-3 Mode 3 are equivalent, from the data field

perspective, to ISO/IEC 18000-6C. As such, conforming Data Management implementations shall implement
the field name requirements specified for ISO/IEC 18000-6C in 9.2.1.1.

© ISO/IEC 2011 — All rights reserved 7
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9.2.2 The dsfidUii fieldname

A Data Management implementation shall recognize the string dsfidUii as valid fieldname as specified in this
subclause. Requirements on the usage of this fieldname that are common across air protocols are provide in
this subclause, and air protocol-specific requirements are provided in the following subclauses.

Data Management Implementations shall support operations on tag memory contents encoded as either a
single or multiple byte DSFID, as defined in ISO/IEC 15962.

As defined in ISO/IEC 15962, the DSFID field includes bits indicating the Data Format and the Access Method
for the subsequent memory on a tag.

If a WRITE o
shall raise an

The default @

hex. The Dat
used for the ¢

9.2.21 ISQ

This subclaus

beration is requested that indicates the dsfidUii fieldname, the Data Management implemen
“operation not possible” condition.

atatype for the dsfidUii fieldname shall be uint (as defined in ALE); the default format sh
a Management implementation shall not permit any other datatypes in this~specification
sfidUii field.

/IEC 18000-6C

be contains requirements on conforming implementations when(the requested operation is

executed on an ISO/IEC 18000-6C tag.

Data Management Implementations shall interpret the dsfidUii fieldname as a synonym for the field

@1.8.32, tha
in the Ull m
addressing in

Data Manage
requested on

9.2.2.2 ISQ

This subclaug

is, for bits 20y, through 27, (inclusive) in the Ull memory bank. If an extended DSFID is p
bmory bank, the Data Management implementation will need to use the syntax for ab
order to indicate the extended DSFID data.

ment Implementations shall raise an “operation not possible” condition if a LOCK comm
the dsfidUii field.

/IEC 18000-3 Mode 1

be contains requirements on conforming implementations when the requested operation is

executed on an ISO/IEC 18000-3 Mode-1.tag.

Data Manage

ment Implementations.shall interpret the dsfidUii fieldname as a synonym for the logical st

location for th
fixed in me

different typep
to respond aj
memory ban
order to indic

e DSFID field because two different implementations exist in current tags, hardcoded, wh
ory, and softcaded, which is dynamically managed. ALE does not distinguish betweg
of memory.implementations so it is the responsibility of the Data Management Implemen
ppropriately based on the type of tag being accessed. If an extended DSFID is present in t
, the Data’ Management implementation will need to use the syntax for absolute address
bte the extended DSFID data.

tation

all be
to be

to be

name
esent
solute

and is

to be

orage
ich is
n the
tation
he Ull
ing in

|IECK,

INITIALIZE, WRITE, and LOCK. Any other CCOpType with dsfidUii for the f|eldspec shaII result in an
“operation not possible” condition.

The following CCOpTypes shall be supported for softcoded DSFID tag implementations: READ, CHECK,
INITIALIZE, WRITE, and LOCK. Any other CCOpType with dsfidUii for the fieldspec shall result in an
“operation not possible” condition.

9.2.2.3

The structure and formats of tags conforming to
ISO/IEC 18000-6C. As such,

requirements

ISO/IEC 18000-3 Mode 3

conforming Data Management
specified for ISO/IEC 18000-6C.

implementations shall

ISO/IEC 18000-3 Mode 3 are equivalent to
implement the
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9.2.3 The dsfidUm fieldname

A Data Management implementation shall recognize the string dsfidUm as valid fieldname as specified in this
subclause. Requirements on the usage of this fieldname that are common across air protocols are provide in
this subclause, and air protocol-specific requirements are provided in the following subclauses.

Data Management Implementations shall support operations on tag memory contents encoded as either a
single or multiple byte DSFID, as defined in ISO/IEC 15962.

As defined in ISO/IEC 15962, the DSFID field includes bits indicating the Data Format and the Access Method
for the subsequent memory on a tag.

If a write operation is requested that indicates the dsfidUm fieldname, the Data Management in{plementation
shall faise an “operation not possible” condition.

The default datatype for the dsfidUm fieldname shall be uint (as defined in ALE); the’ default fgrmat shall be
hex. The Data Management implementation shall not permit any other datatypes,in this specification to be
used for the dsfidUm field.

9.2.31 ISO/IEC 18000-6C

This gubclause contains requirements on conforming implementations When the requested operation is to be
execyted on an ISO/IEC 18000-6C tag.

Data [Management Implementations shall interpret the dsfidUm’ fieldname as a synonym for the fieldname
@3.8|0, that is, for bits 00, through 07}, (inclusive) in the User-Memory bank. If an extended DSKID is present
in thg User Memory bank, the Data Management implementation will need to use the syntax for absolute
addressing in order to indicate the extended DSFID data:

Data Management Implementations shall raise.an~*operation not possible” condition if a LOCK command is
requessted on the dsfidUm field.

9.2.32 ISO/IEC 18000-3 Mode 1

ISO/IEC 18000-3 Mode 1 tags do-not support multiple memory banks as defined in ALE. If ap operation is
requgsted on an ISO/IEC 18000-3 Mode 1 tag that indicates the dsfidUm fieldname, the Data |Management
implementation shall raise an,“operation not possible” condition.

9.2.3.3 ISO/IEC 18000-3 Mode 3

The s$tructure and-formats of tags conforming to ISO/IEC 18000-3 Mode 3 are equivalent to ISO/IEC
18000-6C. As~such, conforming Data Management implementations shall implement the [requirements
specified for ISO/IEC 18000-6C.

9.2.4 | “The tid fieldname

A Data Management implementation shall recognize the string tid as valid fieldname as specified in this
subclause. This fieldname is only applicable to ISO/IEC 18000-3 Mode 1 tags. Data Management
Implementations shall generate a “field not found” condition if a command is requested with tid as a fieldname
on any tag family other than ISO/IEC 18000-3 Mode 1. Data Management implementations shall interpret the
tid fieldname as a synonym for the physical or logical storage location for the unique tag identifying
information. This memory is read-only; therefore, the only CCOpType permitted for this fieldname is READ.
The implementation shall raise an “operation not possible” condition if any other CCOpType is requested for
this fieldname.

The default datatype for the tid fieldname shall be uint (as defined in ALE); the default format shall be hex.

The Data Management implementation shall not permit any other datatypes in this specification to be used for
the dsfid field.
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9.3 Absolute Address Fieldnames

This subclause defines how ALE's description of absolute address fieldnames is to be interpreted and
extended in this part of ISO/IEC 24791. Requirements on the usage of absolute address fieldnames that are
common across air protocols are provide in this subclause, and air protocol-specific requirements are
provided in the following subclauses.

9.3.1 ISOI/IEC 18000-6C

Data Management Implementations shall conform to ALE when the requested operation is to be performed on
an ISO/IEC 18000-6C tag, including the mapping of bank values for absolute address fieldnames to the logical
memory banHs on the ISO/IEC 18000-6C tag.

9.3.2 ISO/IEC 18000-3 Mode 1

This subclauge contains requirements on conforming implementations when the requested, Operation is|to be
executed on jan ISO/IEC 18000-3 Mode 1 tag. Data Management Implementations shdll, interpret bank 0 as
the beginning of the user memory bank. The implementation shall raise a “field notyfound” condition [if any
other value fgr bank is requested for this tag type.

9.3.3 ISO/IEC 18000-3 Mode 3

The structur¢ and formats of tags conforming to ISO/IEC 18000-3 ‘Mode 3 are equivalent to ISP/IEC
18000-6C. As such, conforming Data Management implementations’ shall implement the requirements
specified for ISO/IEC 18000-6C.

9.4 \Variahle Fieldnames

This subclauge defines how ALE's description of variablefieldnames is to be interpreted and extended |n this
part of ISO/IEC 24791. Requirements on the usage of\this variable address fieldname, in the form @bank.oid,
that are common across air protocols are provided’in this subclause, and air protocol-specific requirepnents
are provided |n the following subclauses.

Note that although this interface expresses:a variable fieldname in a @bank.oid format, the encoding pf the

information o
access methd

Conforming i
operations, e

9.4.1 ISO/IH

Data Manage
an ISO/IEC 1

d, and air protocol.

mplementations shall support variable fieldnames as defined in ALE for both read and
en though this capability is defined as “MAY” in ALE.

EC 18000-6C

ment Implementations shall conform to ALE when the requested operation is to be perform

h the tag will be dependent-on other inputs to the encoding mechanism such as data format,

write

ed on

8000-6C, referred to as “Gen2” in ALE, tag, including the mapping of bank values for va

riable

fieldnames t

9.4.2

o 1 : 1 } 1 o QAN dannn o o
e 10gicdr IMeimnory Ddifhs UIT U1 1oU/MEL TOoUUU=0UL 1dy.

ISO/IEC 18000-3 Mode 1

This subclause contains requirements on conforming implementations when the requested operation is to be
executed on an ISO/IEC 18000-3 Mode 1 tag.

Data Management Implementations shall interpret bank 0 as the beginning of the user memory bank. The
implementation shall raise a “field not found” condition if any other value for bank is requested for this tag type.
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9.4.3 ISO/IEC 18000-3 Mode 3
The structure and formats of tags conforming to ISO/IEC 18000-3 Mode 3 are equivalent to ISO/IEC

18000-6C. As such, conforming Data Management implementations shall implement the requirements
specified for ISO/IEC 18000-6C.

9.5 \Variable Pattern Fieldnames
This subclause defines how ALE's description of variable pattern fieldnames is to be interpreted and extended
in this part of ISO/IEC 24791. Requirements on the usage of variable pattern fieldnames, in the form
@bank.oid-prefix.*, that are common across air protocols are provide in this subclause, and air protocol-
specm'c“reqmrETnEMS"aTE‘prcvnred'mThvfcrluwmg'subclauses—
9.5.1( ISO/IEC 18000-6C

Data Management Implementations shall conform to ALE when the requested operatioh’is to be performed on
an ISP/IEC 18000-6C tag.

9.5.2| ISO/IEC 18000-3 Mode 1

This gubclause contains requirements on conforming implementations-when the requested opefation is to be
execyted on an ISO/IEC 18000-3 Mode 1 tag.

Data [Management Implementations shall interpret bank 0 as the beginning of the user memaqry bank. The
implementation shall raise a “field not found” condition if any.@ther value for bank is requested for this tag type.

9.5.3| ISO/IEC 18000-3 Mode 3

The gtructure and formats of tags conforming to-ISO/IEC 18000-3 Mode 3 are equivalent to ISQ/IEC 18000-
6C. As such, conforming Data Management implementations shall implement the requirementg specified for
ISO/IEC 18000-6C.

9.6 (Extensions to the CCOpType’'Values

In order to support the direetory capabilities defined in ISO/IEC 15962, the following 4ddditions and
clarifications to the ALE CCOpType formats and commands are defined.

9.6.1| INITIALIZE (User Memory Bank)

The INITIALIZE CEOpType for the User Memory Bank is specified in ALE. The following subclauses further
clarify the operation described in ALE.

9.6.1/1 , Change of DSFID from the No-Directory Access Method to the Directory Access Method

If a dataSpec of urn:epcglobal:ale:init:iso15962:xDD.force is specified and DD has a value that indicates
initialization to Access Method 1, the current DSFID on the tag indicates Access Method 0, and the other bits
in DD are the same as those on the tag, then the Data Management Implementation shall interpret this
command as a request to change the Access Method and add a directory to the existing data on the tag as
defined in ISO/IEC 15962. If the other bits in DD are not the same, then the entire user memory shall be
cleared and the new value of DD shall be written to the tag.

9.6.2 Writing and Adding

The following extensions to the processing of the ALE Writing APl CCOpType comands of WRITE and ADD
are specified. These extensions are dependent on the specific Access Method of the data encoded on the tag.
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9.6.2.1 Directory, No Directory, and Tag Data Profiles Access Methods
The following rules apply when writing to a tag memory bank that is encoded according to the ISO/IEC
Directory, No Directory, and Tag Data Profiles Access Methods.

9.6.2.1.1 is0-15962-string datatype

If the datatype specified for the WRITE or ADD operation is iso-15962-string, then the dataSpec field shall be
encoded using ISO/IEC 15962 encoding rules and this encoded data shall be written to the tag. The encoding
process should use the most efficient compaction method defined by ISO/IEC 15962 for the specified Access
Method in use on the tag. For instance, if the dataSpec field consists only of uppercase ASCII letters and

digits, then ¢
compaction t
ISO/IEC 885
6 (octet string
belong to I1SC

Note that An
points to a sq

pe 5 (US ASCII) should be used, if the dataSpec field contains only characters belong
-1 (assigned values equivalent to Unicode code points 0020 — 00FF hex) then compactio
) should be used, and if the dataSpec field contains an ISO/IEC 10646 character-that do¢
/IEC 8859-1 then compaction type 7 (UTF-8) should be used.

nex B provides an informative reference algorithm for translating a sequence of Unicode
quence of UTF-8 octets if such a conversion is necessary (i.e., if compaction type 7 (UTH

selected by the implementation).

9.6.2.1.2 Dbits datatype

If the datatyp
specifies a

e specified for the WRITE or ADD operation is bits, then the.dataSpec field must be a valu
multiple of eight bits in length, otherwise <{he™ implementation shall retur

, then
ng to
h type
es not

code

F-8) is

e that
N an

OUT_OF_RANGE_ERROR condition as specified in ALE. The value of the dataSpec field shall be interpreted

as a sequeng

e of octets, which are directly encoded according t04SO/IEC 15962.

9.6.2.2 Pagked Objects Access Method

The following| rules apply when writing to a tag memory bank that is encoded according to the ISO/IEC 15962
Packed Obje¢ts Access Method.

9.6.2.2.1 isp-15962-string datatype

The dataSpec field data string provided by the client shall be translated according to the character set

specified by
character thg
Objects data
ALE.

If the K-interp
tag contains
character stri
prior to enco

t is not supported.by."the character set specified by the K-interpretation field of the P
format, the implementation shall return an OUT_OF_RANGE_ERROR condition as speci

a sequence of octets whose mapping to “characters” is not specified. In this case, the
hg should only include Unicode code points 00 — FF (hex) that are mapped directly into
jingaccording to ISO/IEC 15962. If the input character string contains a Unicode charac

he K-interpretation field.of the data table prior to encoding on the tag. If the input contains a

acked
ied in

retation field is absent, or has the value “UNSPECIFIED” as defined in ISO/IEC 15962, thén the

input
Dbctets
er >=

100 (hex), therr the-implementation shatt returmam O U T OF RANGE ERROR conditiorras specified-imALE.

9.6.2.2.2 bi

ts datatype

If the datatype specified for the WRITE or ADD operation is bits, then the dataSpec field must be a value that
specifies a multiple of eight bits in length, otherwise the implementation shall return an
OUT_OF_RANGE_ERROR condition as specified in ALE. The value of the dataSpec field shall be interpreted
as a sequence of octets, which are directly encoded according to ISO/IEC 15962. Note that the K-
interpretation field of the data table does not affect processing in this case.
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9.6.3 READ

The following extensions to ALE tag reading operations are defined. The extensions are relevant to the
processing of the READ CCOpType in the Writing APl well as to the processing of the ALE Reading API.

These extensions are dependent on the specific Access Method of the data encoded on the tag.

9.6.3.

1 Directory, No Directory Access, and Tag Data Profiles Method

The following rules apply when reading from a tag memory bank that is encoded according to the ISO/IEC
Directory, No Directory, and Tag Data Profiles Access Methods.

9.6.3

If the
ISO/I
proce

Note
seque
comp

[

1s0-15962-string datatype

datatype specified for the read operation is iso-15962-string, then the octets decoded
FC 15962 shall be mapped to a string of Unicode characters and delivered to-the clien
sses defined in ALE.

hat Annex B provides an informative reference algorithm for translating a sequence of UTH
nce of Unicode code points if such a conversion is necessary (l.e., when the data on
pction type 7 (UTF-8).

according to
t through the

-8 octets to a
the tag uses

9.6.3[/1.2 Dbits datatype

If the|datatype specified for the read operation is bits, then the octets decoded according to ISO/IEC 15962
shall [be reported as a bits value, whose length is a multiple of eight bits, without further franslation or
modifjcation.

9.6.32 Packed Objects Access Method

The following rules apply when reading from*a tag memory bank that is encoded accgrding to the
ISO/IEC 15962 Packed Objects Access Methad.

9.6.3.2.1 is0-15962-string datatype

If the| datatype specified for the.reading operation is iso-156962-string, the octets decoded |according to
ISO/IEC 15962 shall be interpreted according to the character set specified by the K-interpretatipn field of the

data fable and delivered tosthe client through the processes defined in ALE. If the K-interpreta

data f
seque
tag le

NOTE
octets

9.6.3

nce of octets whose mapping to “characters” is not specified. In this case, the octets 00-F|
vel shall be mapped to Unicode code points 00-FF (hex) in the iso-15962-string.

Although this mapping may or may not correspond to the interpretation the application wants
the application can reliably retrieve the octet values and then interpret them according to its requiren

tion field of a

ormat is absent, or-has the value "UNSPECIFIED" as defined in ISO/IEC 15962, then the tag contains a

F (hex) at the

0 put on those
ents.

If the datatype specified for the read operation is bits, then the octets decoded according to ISO/IEC 15962
shall be reported as a bits value, whose length is a multiple of eight bits, without further translation or
modification.

9.6.4 PO_CREATE CCOpType

Data Management implementations shall support the PO_CREATE CCOpType as defined in the text and
Table 2 of this subclause. The PO_CREATE will result in the creation of a new Packed Object in memory
when the Access Method for the memory bank is Packed Objects. If Packed Objects is not the Access Method
for the memory bank, this command shall have no effect and shall be ignored.
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The Data Management implementation shall consider all WRITE and ADD operations in a single CCCmdSpec
after a PO_CREATE and before another PO_CREATE or PO_OPTIONS to pertain to the prior PO_CREATE.
As such, the PO_CREATE sets the context for subsequent WRITE and ADD operations. When other
CCOpType operations are specified with the CCCmdSpec, the Data Management implementation shall follow
the requirement for the order of execution as specified for opSpecs in ALE.

If the DSFID specifies Packed Objects as the Access Method and a PO_CREATE CCOpType operation is not

included in the CCCmdSpec, then the implementation shall create the new Packed Object with the default
operation specified in subclause 9.6.4.1.

Table 2 — PO_CREATE Defintion

CCOpType Value Description Fieldspec Dataspec

PO_CREATE Provides the initial | The memory bank in | A LITERAL _dataspe¢
control parameters | which to create the | whose value, |specifies
required for  the | Packed Object; one of | additional, “informatior
creation of a new | the values specified in | that guides’the creatior
Packed Object ALE. of the“directory. Seeg

subclause 9.6.4.1.
9.6.4.1 Valpues for the PO_CREATE Operation

PO_CREATH values of the following forms shall be recognized:

urn:iso:is024791-2:po_create:[.editablePointerSize=D][.IDMap]
[.directoryTyge=pointer|basic|index|offset][.poDirectorySize=D][.polndexLength=D][.objectOffsetsMultiplier=D]

The optional parameters in the po_create uri shall besinterpreted to represent requested differences from the
default behayior so the parameters need only be included if a difference from default behaviour is required.
Table 3 describes each initialization parameter.

If any of the parameters or options in the uri is not recognized, the Data Management implementation] shall
raise a CCSpecValidationException.

Table 3 — PO_CREATE Parameters

Parameter Description Operation

.editablePoipterSize Specifies that the Packed Object shall
be created as editable and provides
the size in bits for the null-pointer link
that will later point to an addendum

Packed Object where edits can occur

The implementation shall mark| the
Packed Object as editable if | this
parameter is present and shall allgcate
D bits for a pointer to an Addendum
Packed Object, otherwise, the Pdcket

Packed Objects are made editable by

Object shall be created as not editable.

adding an optional Addendum | If the implementation is not able to
subsection to the end of the Object Info | allocate D bits for a pointer to the
section, which includes a pointer to an | Addendum  Packed Object, the
“Addendum Packed Object” where | implementation shall raise an

additions and/or deletions are made.
The parameter, D, is an integer
number of bits to reserve for the
pointer.

“operation not possible” condition.
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Parameter

Description

Operation

.IDMap

This parameter specifies that a Packed
Object shall be created to use the
IDMap Object Info encoding

The implementation shall create the
Packed Object using the IDMap Object
Info encoding if this parameter is
present, otherwise the Packed Object
shall be created to use the IDList
Object Info encoding

.directoryType

This parameter specifies the type of
directory that the Packed Object shall

If this parameter is not present, no

directory shall be created for the

he-created-to-use
DE-c1eatea1to0-H56

Racked—Objest—lif—the—p

oot

arameter is

present, the directory, as, [specified in
parameter shall be created
.poDirectorySize This parameter specifies the size of the | If  this  parameter is  present

directory pointer (D) in bits to be
created for the Packed Object when
the .directoryType = pointer option is
also present.

but .directoryType=pointer
present, this “parameter
Otherwise,”"the implemen
use  (this  parameter for
sizing, of the (null) direg
created with the Packed (
implementation is not able
the requested number of
Packed Object, the imyq
shall raise an “operation 1
condition.

is not also
is ignored.
tation shall
appropriate
tory pointer
bject. If the
to allocate
bits for the
lementation
ot possible”

.polndexLength

This parameter specifies<the size of the
POindex Length (D) to/be used for the
AuxMap structure to-be created when
the .directoryType=index option is also
present.

If this parameter is
directoryType=index is
present or does not contai
value in the range from
parameter is ignored.

Otherwise, the implemen
use this parameter in th
Length parameter created
Index Field for this Packed
PO index directory.

resent but

not also
n an integer
1 to 7, this

tation shall
e POlIndex
for the PO
Object in a

.objectsOffsetsMultiplier

This parameter specifies size of the
memory (D) in bits that is requested for
the storage of object offsets as defined
in ISO/IEC 15962 when the
.directoryType=offset and
.polndexLength  options are also

If this parameter i
but .directory
and .polndexLength arg
present, this parameter
Otherwise, the implemer
use this parameter to rese

5 present
Type=offset

not also
is ignored.
tation shall
've D bits of

present.—1 he implementation shaftuse
this information for proper sizing of the
AuxMap structure in the Packed
Object.

storage for objectoffsets

an AuxMap

section of the directory Packed Object.
If the implementation is not able to
allocate N bits for the AuxMap section
of the directory Packed Object, the
implementation  shall raise an
“operation not possible” condition.
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9.6.4.2 directoryType Options

The following options for .directoryType shall be recognized and the implementation shall create the Packed
Objects directory for the items in the CCCmdSpec that will be created as a single Packed Object.

9.6.4.2.1

pointer

If the pointer option is indicated, the implementation shall create the pointer to a directory Packed Object as
described in ISO/IEC 15962, recognizing that a subsequent PO_MODIFY command, most likely in a
subsequent CCCmdSpec, would be used to specify the actual directory type.

9.6.4.2.2 basic

If the basic o
as defined in

9.6.4.2.3

If the index o
in ISO/IEC 14

9.6.4.2.4 offset

If the offsets
defined in 1S(

9.6.5 PO_Q

Data Manage
Table 4 of th
after it has bd

The fieldspe
fieldspec has
sets the PO g

If a memory
memory bank
the implemen

If a variable f{
the specified
shall raise a °

The dataspe

index

ption is indicted, the implementation shall create the directory as a Presence/Absence dir
ISO/IEC 15962.

btion is indicted, the implementation shall create the directory as a POIndex directory as def
962.

option is indicted, the implementation shall create the directory as a ObjectOffsets direct
D/IEC 15962.

PTIONS CCOpType

ment implementations shall support the PO, OPTIONS CCOpType as defined in the te
s subclause. The PO_OPTIONS operation.is used to modify the behaviour of a Packed (
en created.

. defines either a memory bank fieldname or a variable fieldname as defined in ALE
the effect of setting the context<for the scope of the dataspec in this CCOpSpec. Addition
ontext for subsequent ADD anhd/or WRITE operations in the CCCmdSpec.

bank is specified, the PO_OPTIONS operation shall be executed for all Packed Objects
. If the memory bankfieldname is not recognized or does not support Packed Object operz
tation shall raise an<‘operation not possible” condition.

ieldname is specified, then the operation shall be executed on the Packed Object that co
field. If the object specified in the fieldspec is not found in the specified bank, the implemen
field not found” condition.

C in (this CCOpSpec is a LITERAL that defines the options to be applied to Packed O

bctory

ined

Dry as

t and
Dbject

. The
ally, it

in the
tions,

ntains
tation

bjects

specified by t

nefieldspec.

Table 4 — PO_OPTIONS Defintion

CCOpType Value

Description fieldspec dataspec

PO_OPTIO

A LITERAL
whose value spec
additional
that modifies
previously created
directory structure.
subclause 9.6.5.1.

Sets the defined set of
options in a Packed
Object that was
previously created with
the PO_OPTIONS
command.

The field that
determines the Packed
Object context for this
operation, either all
Packed Objects in a
memory bank if a
memory bank fieldname
or a specific PO if a
variable fieldname

NS

dataspec

information

ifies

a
PO
See
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