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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

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

[SO and|IEC draw attention to the possibility that the implementation of this document may involve the
use of (3) patent(s). ISO and IEC take no position concerning the evidence, validity or-applicabilitly of any
claimed|patent rights in respect thereof. As of the date of publication of this document;ISO and IE( had not
received notice of (a) patent(s) which may be required to implement this document. However, implegmenters
are cautlioned that this may not represent the latest information, which may be'‘obtained from thee patent
databasg available at www.iso.org/patents and https://patents.iec.ch. ISOvard IEC shall not [be held
respons|ble for identifying any or all such patent rights.

Any trafle name used in this document is information given for the Convenience of users and ¢loes not
constitute an endorsement.

For an efkplanation of the voluntary nature of standards, the meaning of ISO specific terms and expjressions
related [to conformity assessment, as well as information -about ISO's adherence to the World Trade
Organizption (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/forewdrd.html.
In the IHC, see www.iec.ch/understanding-standards.

This do¢ument was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, SC 31,
Automalfjic identification and data capture techniques:.

Any feddback or questions on this documernt should be directed to the user’s national stiandards
body. A complete listing of these bodies can be found at www.iso.org/members.htjnl and
www.ie¢.ch/national-committees.
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Introduction

There are many identifier systems in use today, some of which enjoy widespread usage and long histories.
Examples include the International Air Travel Association (IATA) airport codes and identifiers such as digital
object identifiers (DOIs) (see ISO 26324[5]), and country and currency codes. The ISO/IEC 15459 series[Z] provides
the basis for all identifier issuing agencies in the field of Automatic Identification and Data Capture (AIDC).

The ISO/IEC 15459 seriesl”] defines methods for ensuring that identifiers are globally unique in the world
of AIDC without any reliance on, for example, the internet’s domain name system or any given data service.
This is critical for use cases where internet connectivity and the availability of online services cannot be

allowed

to affect whether a process can be completed, such as the purchase of an item.
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, existing identifiers can be usefully encoded in Hypertext Transfer Protocol Uniform/§
rs (HTTP URIs) following Linked Data principles so that when connectivity is available) the
multiple methods of online lookup, data query and data integration.

ortant to note that identity on the internet is defined by the domain name-system. The
ring Task Force (IETF)’s Best Current Practicel2] makes it clear that each domain is soverg
under that domain. This document brings the internet, Linked Datal8l ahd AIDC together
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3.1 Te

ne
Pe

ument specifies the different approaches for using HTTP URIs to encode globally uniquelidg
ies a dual use data structure. It is both an HTTP URI and a composition of, structur

n and/or be used as a pointer to additional information.
are described to enable identification uniqueness in the context of AIDC./These rely on eith

tifiers, such as described in the ISO/IEC 15459 serieslZ], in the path ok 'gGery string indepg
nternet domain name; or,

nternet domain name.

ument further defines a basic common API for querying)online services for informatic
d items.

‘mative references

t edition of the referenced document (iricluding any amendments) applies.

19762, Information technology —Automatic identification and data capture (AIDC) techn
zed vocabulary

6, Uniform Resource Identifier\(URI): Generic Syntax. T Berners-Lee, R Fielding, L Masinter. IE]

ms, definitions.and abbreviated terms

rms and definitions

For the

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO 0nline browsing platform: available at https://www.so.org/obp

urposesof'this document, the terms and definitions given in ISO/IEC 19762 and the followi

ntifiers.
ed item

ation properties and optionally descriptive attributes. These can be decomposed.and interpfreted on

er:

ndent of

n about

wing documents are referred to in the text in'such a way that some or all of their content COﬂlStituteS
requirements of this document. For dated references, only the edition cited applies. For undated re

erences,

iques —

[ 2005

ng apply.

— IEC Electropedia: available at https://www.electropedia.org/

3.1.1

dereference
look something up on the internet

Note 1 to

entry: For a full definition, see RFC 3986.
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3.2 Abbreviated terms

Al
AIDC
API
CURIE
DI
GTIN
HTTP

HTTPU

[ANA

JSON

URI

4 UR

4.1 Fy

Subclau
to creat
complet
and guid

4.2 St

The stru
and tho
are encd

are not part of the identification of the item and are encoded in the query string as name=value pair

In many
lookup (
up its p
descripf]

Application Identifier, as defined in ISO/IEC 15418[14]

Automatic Identification and Data Capture (barcodes, RFID tags, etc.)
Application Programming Interface

Compact URI (defined in Reference [4])

Data Identifier, as defined in ISO/IEC 15418[14]

Global Trade Item Number

Wide Web)

R1 equivalent to the better-known term “URL” (Uniform Resource Locatign)-but in this
the term URI is more appropriate.

Internet Assigned Numbers Authority

(defined in ISO/IEC 21778[13])

Uniform Resource Identifier (defined in RFC 3986)

| structures

amework

es 4.2 and 4.3 define two frameworks en" top of which more precise definitions may b
e rules for encoding specific types of identifier in an HTTP URI. This document does not
b system that can be implemented djirectly without the additional detail provided in other st
elines.

ructured path approach

ctured path approach makes a clear distinction between strings of characters that are id
e that are descriptive/attributes. Identifiers, such as the item’s class identifier and serial
ded in an ordered.sequence in the path. Descriptive attributes such as the mass or size of

cases, the\descriptive attributes are aligned with the identifiers and may be retrieved th
f the HTTP URI. For example, the expiration date of a perishable product may be known by
roduct-identifier and the identifier of the batch in which it was produced. The presencse

speed emvironments and the HTTP URT will function equally well without it in mostuse cases. |

ive attributes in the HTTP URI is a convenience designed to eliminate the need for a lookup

Hypertext Transfer Protocol (the underlying internet communication protocelfor tHe World

context,

JavaScript Notation Language — a data structure commonly-used in online data exchpnge

e added
define a
andards

entifiers
number,
an item
S.

rough a
looking
of such
in high-

Applying this logic to encoding the ISO/IEC 15459 serieslZ] identifiers in HTTP URIs leads to a design
principle for the structured path approach, as follows:

— Identifiers shall be encoded in path segments in order of increasing granularity from left to right.

— Descriptive attributes shall be encoded, in any order, in the HTTP URI’s query string.

At a high level, this creates the structure shown in Figure 1 in which the structure itself is part of the data

payload.

© ISO/IEC 2024 - All rights reserved
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https://example.com/class-id/sub-class-id/instance-id?description;=value;&description;=value;

NOTE

The example.com domain name is used as defined in RFC 6761101,

Figure 1 — High-level view of a URI following the structured path approach

Any identifier issued by an Issuing Agency conforming to the ISO/IEC 15459 serieslZ] will come with
information about the identifier's qualifier. These can be considered as parameter names for which the
identifiers themselves are the values. The identifier qualifiers are an important part of the data payload
whether encoded in a URI or some other syntax. Bearing this in mind, a more detailed version of the path
segments for the example in Figure 1 is as shown in Figure 2.

httpd://example.com/(pathSegments/)sprimaryQualifier /primaryID/(qualifer/ID),?description;

e1&descriptionz=value;...

Figune 2 — Detailed view of the path segments of a URI following the structured path appr

The components of a URI following the structured path approach shown in Eiguire 2 are as follows:

a)

b)

f)
g)

h)

As dlefined by RFC 3986, all URIs begin with the scheme followed by a colon. HTTP URIs t

beg

n with http: or https:. This is followed by a double forward(slash (//) and the internet

nanje. Optionally, the domain name may be replaced by an IP,address and either may be follov
port number. When constructing an HTTP URI following th@structured path approach define

doc
The

For

ment, the port number, username and password shallkhot be used.
URI may include arbitrary path segments after th¢’internet domain name.

emphasis, those arbitrary path segments and the internet domain name are not par

idertification of the item. They do, howeven'provide a convenient method for looking u

info
Eve

The

fmation about the identified item.
'y URI following the structured path-approach shall have exactly one primary qualifier and id

primary qualifier, i.e. the type ofidentifier, is the first path segment that contributes to the

of the item. This may be either a tlass-level or instance-level identifier.

Thig is followed by a path ségment containing the primary identifier itself.

Dep

ending on the type‘ofidentifier and any rules defined for its use, primary qualifiers and id

mayf be followed by further path segments that identify sub-classes and/or instances. For examyj
primary qualifier @and identifier identify a class of pump, the next two path segments can be a

and

identifier for@specific batch of pumps, followed by two further path segments that provide

item identifier:

The
iden

Evalu

oach.

herefore
domain
ved by a
d in this

t of the
b online

lentifier.

identity

entifiers
le, if the
ualifier
h unique

query’string comprises 0 or more name=value pairs of qualifiers and data that describe, byit do not
tify, the item. To extend the pump example, they can describe the size or date of producti0|:[

Although RFC 3986 allows a number of different delimiters to be used in query strings, HTTP URIs
conforming to this document shall use the ampersand (&).

Reserved characters, as defined by RFC 3986, shall be percent encoded when they appear as identifiers
or their values.

An example using the structured path approach is provided in Annex A.

© ISO/IEC 2024 - All rights reserved
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4.3 Query string approach

As with the structured path approach, in the query string approach, the scheme and domain name may be
followed by arbitrary path segments. However, all the qualifiers and identifiers, and descriptive attributes,
are provided as name=value pairs in the query string, delimited by ampersands (&s). See Figure 3.

https://example.com/(pathSegments/),?qualifier;=ID1(&qualifer=ID),&descriptioni=value;&descriptio

ny=value;...

Figure 3 — Generic example of a URI following the query string approach

Qualifie

s used as names in the query string may be preceded by one or more characters tg-indig¢ate that

the qualifier and its identifier may be treated as being globally unique in accordance with.the rulgs of the

identifig

ation system used independent of the internet domain name in the URI. Other\paramet

names

and theilr values contained in the query string that are not preceded by the same chardcter(s) shall not be

treated
the sped

An exan

4.4 S¢

hs part of the system that confers globally unique identification, but only as/parameters re
ified internet domain.

ple using the query string approach is provided in Annex A.

mantic differences

At a high level, both the structured path and query string approachk achieve the same goals. The HT'l

a conver
in the se

ient method to find information about the identified item{ However, there are important dif]
mantics of the two approaches.

The dompain name and path segments of an HTTP URI form a hierarchy that identifies a specific 1

on the v
This m¢
item. Ap
up the H
informa
organizd

Annex C

4.5 C3

The gen
internet
this nor

eb. The query string contains name=value pairs that are passed as parameters to that r
ans that the structured path approach identifies a different online resource for each ig
plying Linked Data principles means thatihformation about an item can be inherited fror
ierarchy where available. In contrastithe query string approach identifies a resource fro
fion about any number of identified\items can be obtained. There is no inherent hierarch
ition of the name=value pairs.

inonicalization

bric URI syntax (RFC3986) supports a significant amount of flexibility. For example, the sch
domain name ar€case insensitive. They both normalize to lower case and many clients will

for exa

malization before attempting to dereference the URI. This can allow for more efficient enc
ple, QR codes as discussed in Annex B. Paths and query string parameters are case sensif

also notpworthy that any fragment identifier appended to an HTTP URI is not transmitted to the s¢
may be processed locally.

The senpantics of URI query strings are such that the order in which name=value pairs apped

provides background information on the semantic differences between the two approaches.

evant to

P URIis
ferences

esource
esource.
lentified
h higher
n which
y in the

eme and
perform
pding in,
ive. It is
rver but

r is not

importa

nt. Querying an online resource for name;=value;&name,=value, will return exactly t

result as name,=value,&name;=value;.

ne same

As URIs are passed from client to server, perhaps via intermediate services, they can change in some respect.
Where globally unique identifiers are included, especially those derived from the ISO/IEC 15459 serieslZ], it
is possible for the domain name to be changed completely and query string parameters added or removed

without

affecting which entity is identified.

Noting this flexibility, in some use cases it may be useful to have a canonical representation of the string that
can be generated independently of any individual data system. This can be useful for simple string matching,
for example, and is essential in use cases that require the identifier string to be obfuscated through hashing.

© ISO/IEC 2024 - All rights reserved
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As this document acts solely as a framework, it is for application standards and guidelines to define their
own canonical form of HTTP URI. Such documents should specify:

a) aspecificinternet domain name and whether it should be expressed in upper or lower case;

b) a strong preference for https rather than http and, again whether it should be expressed in upper or
lower case;

c¢) thatname=value pairs, if present, should be sorted in a defined order;

d) rules for handling elements of the URI that must be treated as immutable, such as the identifiers
themselves and the ordering of path segments, and other elements that may be amended or discarded in
the canenicalizationprocess;

e) the 1inkType parameter shall not be included (see 5.2);

f) whgther or not the canonical form shall include a fragment identifier.

5 Resolution

5.1 Lipnkset

Application standards and guidelines based on this document are. strongly encouraged to |support
RFC 9214@]. This allows an identified item to be linked to multiple sources of information about it.

Informa
identifidd item itself becomes a central node in a distributed datdset.

5.2 LinkType parameter

ion can be anywhere online, perhaps managed independently by multiple parties. In this way, the

This doqument builds on RFC 9264[13] to define a type of resolver. As well as being able to return 4 linkset,
a conforjmant resolver will be able to redirect to amy of the links in the set associated with the identified
item. A tequest to the resolver is formed by setting the value of the 1inkType parameter to the desjred link
relation|type and appending it to the HTTP UR{'that identifies the item. The resolver makes a best feffort to
select a match for the requested link relation:-type from the links available in the linkset and redifect to it
immedigtely. Link relation types, other than those listed in the IANA registryl®l defined by RFC $288[12],

should He expressed as CURIEs[4],

Annex [J provides worked examples of how an identified item can be queried for specific informatiop.

6

=

Online considerations

All interjnet domain names have complete sovereignty over their URI space. Applications should nof assume
that any URI that conforms to either the structured path or query string approach has necessaifily been
minted for use asydescribed in this document. It is up to individual applications to decide whefther the
context jn whieh:the URI is found is sufficient reason to treat it as anything other than an opaque identifier.
This is likely t0 be the case when encoded in an AIDC data carrier attached to an object, but it cgnnot be

guarantpéd;(2]

However, whether a server operates as a resolver can be determined with confidence. Servers that are
programmed to respond with a linkset in response to an appropriate query, and to process the 1inkType
parameter, shall include a JSON file at /.well-known/resolver (the use of /well-known is defined in RFC
5785[L11), This is known as the resolver description file.

The JSON file can include any data but as a minimum shall include the following:

a)

A name for the resolver:

1) property: name

© ISO/IEC 2024 - All rights reserved
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b)

2)

type: string

The resolver root:

1y
2)

The namespace(s) of supported link types and associated CURIE prefixes (see 5.2):

1)
2)
3)
4)
5)
6)

property: resolverRoot

type: URI

property: supportedLinkType

type: array of objects

ISO/IEC 18975:2024(en)

property: namespace
type: URI
property: prefix

type: string

© ISO/IEC 2024 - All rights reserved
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Annex A
(informative)

Examples

The example shown in Figure A.1 includes a class level identifier and a unique item identifier of a member of
that class, together with information about the date of manufacture of that item.

The exa
itison a
to the id|

https://example.com/01/09524000059109/21/1234711=230505

—_— e

Scheme and domain GTIN Serial No. Date of
manufacture

igure A.1 — An example of a structured path URI that uses GS1 Application Identifier

different domain name and that there is an extra segment ifvthe path, neither of which con
entification of the item.

These ideas are expanded upon to provide a fully implementable system in GS1 Digital Link URI syn

Figun
being

Figure /
docume

may do

foo=bar
full text
this ider]

https://retailer.example/ourirange/01/09524000059109

e A.2 — A class-level identifier that is semantically equivalent to that in Figure A.1 de
on a different internet domain and-not including the serial number or date of manuf3

nn

.3 uses the query string approach. Note the inclusion of the "." character to precede the |
nt does not require the inclusion of the "." but application standards and guidelines that by
50. Note that the final name=value pair is not preceded by a dot. As defined in 4.3, this me
should only be considered as unique on the example.com domain. If encoded in a data caf
of the URI as encoded; including the upper case scheme and domain name, is the canonica
tifier.

These ideas are expandéd upon to provide a fully implementable system in the AutolD specification|

HTTPS://EXAMPLE.COM/F00?.25P=LEIBMPRODX12&.14D=20241231&foo=bar

mple shown in Figure A.2 identifies the same class of item, but neta unique instance of it. Ngtice that

tributes

taxlel.

spite
cture

DIs. This
ild on it
ans that
rier, the
form of

[—=
=

———

Scheme and domain Product ID Expiry date Local name
and value

Figure A.3 — An example of the query string approach using ANSI MH10.8.2[16] Data Identifiers to

identify a product and its expiry date

© ISO/IEC 2024 - All rights reserved
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Annex B
(informative)

Code size optimization

In almost all situations, it is important to minimize the physical size of an optical data carrier such as a QR
code or Data Matrix. The efficiency of encoding used in those symbols decreases from digits, to upper case

a]phas tolower case a]phnc andtoother characters

As noted in 4.5, the scheme and domain name are case insensitive. This means that https://EXAMPILE.COM,

https://éxample.com and all mixtures of upper and lower case alphas all dereference to thé same

the web

Taking these two factors into consideration, it is recommended that upper case alphas be tsed for the

point on

scheme

and donpain name. The two QR codes shown in Figure B.1 exemplify this. In the,online context, they both

carry exactly the same data. However, by using upper case alphas, the size of the’QR code can be red

Fig

Two fur

a) Itis

are |case sensitive."The size of the data carrier can be minimized if the data itself comprises

pos

b) Mar

the ptring“EXAMPLE.COM” is converted to “example.com” before being passed across the inter
is am example of the kind of manipulation that can occur on the web as noted in 4.5.

%l EgE
: =04 b
[=] o [=]

https://example:com HTTPS://EXAMPLE.COM

uced.

ure B.1 — Example of QR-code encoding size in lower case alphas and upper case alphas

her points to note;

only the schemme@nd domain name that are case insensitive. All other components of an H

ible, then tipper case alphas.

y HTTR clients will normalize the domain name to lower case before dereferencing the UR]

['TP URI
digits if

That is,
het. This

© ISO/IEC 2024 - All rights reserved
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Annex C
(informative)

Background information

This document describes two distinct approaches to encoding identifiers in HTTP URIs.

Both approaches can be used to encode existing identification keys that are globally unique, irrespective

of the ifternet domain name in the URI. This separation between the identifiers on the one hand|and the
internetldomain name and any service referenced in the URI on the other, is important for use.cas¢s where

the identifiers are used without any need for an online lookup. The URI does, however, provideone
and conyenient place to look up information about the item if needed.

In the sftructured path approach, identifiers and any descriptive attributes are tréated separat

possible

bly with

identifigrs being placed in order of increasing granularity in the path of the URI, and descriptive aftributes
in the qery string (in any order). This approach follows Linked Data principles to allow flexible querying
method$ and data integration. It prioritizes the identification of the object itself'as distinct from anly digital

informagion about it.

In the s¢cond approach, all identifiers and attributes are encoded in the query string as paramet
query against a resource identified by the internet domain name andpath in the URI. Identifiers in t
string can be, but are not always, globally unique in other contexts. Where globally unique identi
used in the query string, again, they can be extracted independently of the internet domain name.

brs for a
e query
fiers are

Where iflentifiers are not globally unique in their own right; the complete UR], including its interne§ domain
name, can be used by any system as a unique identifier for the item. It is not intended to be p4rsed by

scanning devices that should simply pass on the complete string.

Of partjcular importance are identification keys‘issued by agencies conforming to the ISO/IE

C 15459

serieslZ]| AIDC scanners can recognize and extraet those keys and pass them to their host system i exactly
the samg¢ way as when those same keys are gncoded in other syntaxes. From an AIDC perspective, rjo online
lookup 1s necessary. However, the HTTP URI can also be followed by non-specialist devices, e§pecially

smartpHones equipped with cameras.

Both approaches provide a general-purpose method of connecting to online information about an identified

item and conform to the URI geferal syntax defined by RFC 3986.

Structufed Path URIs are &-feature of Linked Data and arise naturally, for example, from the wa
typically organize inforfmation on their computers, which is the basis for the original design of U
classic exkample of thisis’shown in Figure C.1.

) people
RIs. The
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NOTE

Fig

The stru
or more

ISO/IEC 18975:2024(en)

https://example.com/
the homepage of Example Inc.
https://example.com/people
the list of staff at Example Inc.
https://example.com/people/alice
https://example.com/people/bob

information about Example Inc's employee, Bob
Adapted from Reference [3].
segments ordered from left to right

cture reflects concepts that are familiar from information mianagement, namely that of a cl
sub-classes, and instances. Referring to Figure C.1, thereill be some facts about Alice and

ure C.1 — Example of structured URIs that provide more granular identification in path

WSS, Zero
Bob that

are unique to those individuals, but they can both “inherit” factsthat are common to all members of staff at

Examplg

Applicat
make ud
may ign
the HTT]

Inc., and all staff inherit facts about the company itself:

ions can query data sources at the appropriateével of granularity for their needs which 1
e of some elements of the structured path URL\For example, the query may make use of, bu
pbre, some of the more granular identifiers; This means that there are multiple ways to mal
P URI, both online and offline, by just following the structure in the path.

hay only
equally
ke use of

© ISO/IEC 2024 - All rights reserved
10


https://standardsiso.com/api/?name=57e8fd0a25f23d369ef945878acb74d0

ISO/IEC 18975:2024(en)

Annex D
(informative)

Querying an identified item

An identified item will typically be the subject of multiple sources of information. To revisit an example
mentloned in 4.2, an englneermg part, such as a pump, can have information that describes its features and

complex system mstalled by a second company that prov1des 1nformat10n about the overall syste . A third
company can be responsible for maintenance of the pump. A change of maintenance contract canime¢an that,
over time, several companies have records for that specific item. Emergency services sometimes nepd quick
access t¢ information about what to do should the pump fail.

In healthcare, different information is typically offered to clinical staff and patients. I retail, the [primary
distinctlon is between brand owners and consumers. In all scenarios, the same infefmation can be n¢eded by
users who speak different languages, systems that work with different data formhdts and serializations, etc.

In each pf these use cases, it is very likely that information about the itemrwill be created and managed by
multiplg stakeholders. Some of the information will be commercially sensitive and subject to acces$ control
- contrrjl that itself can be exercised by different people and organizatiéns.

These multiple sources of information can be identified and pointed/to in a “linkset”, the concept of which is
shown in Table D.1.

Table D.1 — Linkset concept

Link relation type Target URL Lang
Product(Specification https://manufacturer.example/en/pump123 en
https://manufactureréxample/de/pump123 de
https://manufacturer.example/zh/pump123 zh
Installatfion Info https://installér.example?model=pump123&lang=en
Maintenpnce Record https://maintainer.example?cust=123&item=ABC

In this dase, there are three links,to the product specification from the manufacturer, one each in|English,
German|and Chinese. Separately, there are links to information about the item’s installation history and its
maintenjance record. No laggiage needs to be given for these as there is only one link of each type.

Note thdt the target URDS do not conform to this document. They are simple URLs that point to th¢ kind of
information describedin the link relation type.

The synftax anduse of link relation types on the internet are defined in RFC 8288[12]. This estalplishes a
registry|of linkrelation types that can be used without qualification. However, they are unlikely to e useful
in imple entatlons of thlS document Therefore the expectatlon is that the extensmn mechanlsm d¢fined in
RFC 8288w e-tised-toexpress Tty '

Link relation types are defined as URIs that should resolve to their definition. Interoperability is greatly
enhanced if well-known link relation types are used across multiple systems. Figure D.1 shows an example of
a link set that uses the JSON serialization defined in RFC 9264131 to encode the example data from Table D.1.
Note that the link relation types are defined here using “https://example.net/Irt/” as an example namespace.
The use of example.net rather than example.com, as used in the other examples in this document, indicates
that the link relation types can be defined anywhere and do not need to be defined by the provider of the
link set.
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