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I nt roduction

Resources on the Wb often use typed Web Links [ RFC8288], either

(1) enbedded in resource representations -- for exanple, using the
<link> el ement for HTML documents or (2) conveyed in the HTTP "Link"
header field for docunents of any nedia type. In sone cases,

however, providing links in this manner is inpractical or inpossible,
and delivering a set of links as a standal one docunent is preferable.

Therefore, this specification defines two formats for representing
sets of Wb Links and their attributes as standal one docunments. One
serializes links in the same format as the format used in the HITP
"Li nk" header field, and the other serializes links in JSON. It also
defines associated nedia types to represent sets of links, and the
"l'inkset" relation type to support the discovery of any resource that
conveys a set of links as a standal one docunent.

Ter m nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

This specification uses the terns "link context” and "link target" in
the sane manner that "Web Linking" [RFC8288] uses them

In the exanples provided in this docunment, links in the HTTP "Link"
header field are shown on separate lines in order to inprove
readability. Note, however, that as per Section 5.5 of "HITP
Semantics" [RFC9110], line breaks are deprecated in values for HTTP
fields; only whitespaces and tabs are supported as separators.

Use Cases and Motivation
The foll owi ng sections describe use cases in which providing |inks by
means of a standal one docunent instead of in an HTTP "Link" header
field or as |links enbedded in the resource representation is
advant ageous or necessary.

For all scenarios, links could be provided by nmeans of a standal one



docunent that is formatted according to the JSON-based serialization
the serialization aligned with the HITP "Link" field format, or both.
The former serialization is notivated by the wi despread use of JSON
and rel ated tools, which suggests that handling sets of |inks
expressed as JSON docunents should be attractive to devel opers. The
latter serialization is provided for compatibility with the existing
serialization used in the HITP "Link" field and to allow the reuse of
tools created to handle it.

It is inportant to keep in mind that when providing |inks by nmeans of
a standal one representation, other links can still be provided using
ot her approaches, i.e., it is possible to conbine various nechani sns
to convey links.

3.1. Third-Party Links

In sone cases, it is useful that links pertaining to a resource are
provi ded by a server other than the one that hosts the resource. For
exanple, this allows:

* Providing links in which the resource is involved not just as a
link context but also as a link target, with a different resource
bei ng the Iink context.

* Providing links pertaining to the resource that the server hosting
that resource is not aware of.

* External nmanagenment of links pertaining to the resource in a
speci al - purpose |ink managenent service.

In such cases, links pertaining to a resource can be provided by
anot her, specific resource. That specific resource nmay be nanaged,
by the sane custodian or by another custodian, as the resource to
which the links pertain. For clients intent on consum ng |inks
provided in that manner, it would be beneficial if the follow ng
conditions were net:

* Links are provided in a docunent that uses a well-defined nedia
type.

* The resource to which the provided links pertainis able to link
to the resource that provides these links using a well-known |ink
relation type.

These requirenents are addressed in this specification through the
definition of two nedia types and a link relation type, respectively.

3.2. Challenges Witing to the HTTP "Li nk" Header Field

In sone cases, it is not straightforward to wite links to the HITP
"Li nk" header field froman application. This can, for exanple, be
the case because not all required link information is available to
the application or because the application does not have the
capability to directly wite HITP fields. 1n such cases, providing
I'i nks by neans of a standal one docunent can be a solution. Making
the resource that provides these |links discoverable can be achieved
by neans of a typed |ink.

3.3. Large Nunber of Links

VWhen conveying links in an HITP "Link" header field, it is possible
for the size of the HTTP response fields to beconme unpredictable.
This can be the case when links are determ ned dynanmically in a
manner dependent on a range of contextual factors. It is possible to
statically configure a web server to correctly handle | arge HITP
response fields by specifying an upper bound for their size. But



when the nunber of links is unpredictable, estimating a reliable
upper bound is chall engi ng.

Section 15 of "HTTP Semantics" [RFC9110] defines error codes rel ated
to excess comunication by the user agent ("413 Content Too Large"
and "414 URI Too Long"), but no specific error codes are defined to

i ndicate that response field content exceeds the upper bound that can
be handl ed by the server and thus has been truncated. As a result,
applications take counterneasures ainmed at controlling the size of
the HTTP "Link" header field -- for exanple, by linmting the links
they provide to those with select relation types, thereby limting
the value of the HTTP "Link" header field to clients. Providing

I inks by nmeans of a standal one docunent overcones chal |l enges rel at ed
to the unpredictable (to the web server inplenentation) nature of the
size of HTTP "Link" header fields.

Docurment Formats for Sets of Links

This section specifies two docunent formats to convey a set of |inks.
Both are based on the abstract nopdel specified in Section 2 of "Wb
Li nki ng" [RFC8288], which defines a |link as consisting of a "link
context", a "link relation type", a "link target", and optiona
"target attributes":

* The format defined in Section 4.1 is nearly identical to the field
val ue of the HTTP "Link" header field as specified in Section 3 of
[ RFC8288] .

* The format defined in Section 4.2 is expressed in JSON [ RFC8259].

Li nks provided in the HITP "Link" header field are intended to be
used in the context of an HTTP interaction, and contextua
information that is available during an interaction is used to
correctly interpret them Links provided in |ink sets, however, can
be reused outside of an HTTP interaction, when no such contextua
information is available. As a result, inplenmenters of link sets
shoul d strive to nmake them sel f-contained by adhering to the
fol |l owi ng reconmendati ons.

For links provided in the HTTP "Link" header field that have no
anchor or that use relative references, the URI of the resource that
delivers the links provides the contextual information that is needed
for their correct interpretation. 1In order to support use cases
where |ink set docunents are reused outside the context of an HITP
interaction, it is RECOWENDED to nmake them sel f-contai ned by
adhering to the foll owi ng guidelines:

* For every link provided in the set of links, explicitly provide
the link context using the "anchor” attribute.

* For the link context ("anchor" attribute) and link target ("href"
attribute), use URI references that are not relative references
(as defined in Section 4.1 of [RFC3986]).

If these reconmendati ons are not followed, the interpretation of
links in link set docunents will depend on which URI is used as the
cont ext .

For a "title" attribute provided on a link in the HTTP "Link" header
field, the |l anguage in which the title is expressed is provided by
the "Content-Language” header field of the HITP interaction with the
resource that delivers the links. This does not apply to "title"
attributes provided for links in Iink set docunents because that
woul d constrain all links in a link set to having a single title

| anguage and woul d not support deternining title | anguages when a
link set is used outside of an HITP interaction. |In order to support



use cases where link set documents are reused outside the context of
an HTTP interaction, it is RECOWENDED to make them sel f-contai ned by
using the "title*" attribute instead of the "title" attribute because
"title*" allows expressing the title |anguage as part of its value by
means of a |language tag. Note that, in this regard, |anguage tags
are matched case insensitively (see Section 2.1.1 of [RFC5646]). |If
this recomrendation is not foll owed, accurately determ ning the

| anguage of titles provided on links in link set docurments will not
be possi bl e.

Note al so that Section 3.3 of [RFC8288] deprecates the "rev"
construct that was provided by [RFC5988] as a neans to express links
with a directionality that is the inverse of direct |links that use
the "rel" construct. |In both serializations for link sets defined
here, inverse links may be represented as direct |inks using the
"rel" construct and by switching the roles of the resources involved
in the |ink.

4.1. HTTP Link Docunment Format: application/linkset

Thi s docunent fornmat is nearly identical to the field value of the
HTTP "Li nk" header field as defined in Section 3 of [RFC8288], nore
specifically by its ABNF [ RFC5234] production rule for "Link" and its
subsequent rules. It differs fromthe format for field values of the
HTTP "Li nk" header field only in that not only spaces and horizonta
tabs are allowed as separators but al so newline characters as a neans
to inprove readability for hunans. The use of non-ASClI| characters
inthe field value of the HTTP "Link" header field is not allowed and
as such is also not allowed in "application/linkset" link sets.

The assigned nmedia type for this format is "application/linkset".

When converting an "application/linkset" docunent to a field val ue
for the HTTP "Link" header field, newine characters MJST be renoved
or MJST be replaced by whitespace (SP) in order to conply with
Section 5.5 of [RFC9110].

I npl enenters of "application/linkset" link sets should strive to nake
them sel f-contai ned by followi ng the recormendati ons provided in
Section 4 regarding their use outside the context of an HTTP

i nteraction.

It should be noted that the "application/linkset" format specified
here is different fromthe "application/link-format" format specified
in [RFC6690] in that the forner fully matches the field value of the
HTTP "Li nk" header field as defined in Section 3 of [RFC8288],
whereas the latter introduces constraints on that definition to neet
requi renents for Constrai ned RESTful Environnents (CoRE)

4.2. JSON Document Format: application/linkset+json

Thi s docunent fornmat uses JSON [ RFC8259] as the syntax to represent a
set of links. The set of links follows the abstract nodel defined by
Section 2 of [RFC8288].

The assigned nedia type for this format is "application/
|'i nkset +j son".

In the interests of interoperability, "application/linkset+json" Iink
sets MJST be encoded using UTF-8 as per Section 8.1 of [RFC8259].

I npl enenters of "application/linkset+json" |link sets should strive to
make them sel f-contained by foll owi ng the recomendations provided in
Section 4 regarding their use outside the context of an HTTP

i nteraction.



4.

4.

4.

The "application/linkset+json" serialization allows for OPTI ONAL
support of a JSON-LD serialization. This can be achieved by adding
an appropriate context to the "application/linkset+json"
serialization using the approach described in Section 6.1 of

[WBC. REC-json-1d]. Comunities of practice can deci de which context
best nmeets their application needs. Appendix A shows an exanple of a
possi bl e context that, when added to a JSON serialization, allows it
to be interpreted as Resource Description Franework (RDF) data

[ WVBC. REC-r df 11- concept s] .

2.1. Set of Links
In the JSON representation of a set of I|inks:

* Aset of links is represented in JSON as an object that MJST

contain "linkset" as its sol e nenber.
* The value of the "linkset" menber is an array in which a distinct
JSON object -- the "link context object” (see Section 4.2.2) -- is

used to represent |inks that have the sane |ink context.

* Even if there is only one link context object, it MJUST be wrapped
in an array.

2.2. Link Context Object

In the JSON representation, one or nore |links that have the sane |ink
context are represented by a JSON object -- the |ink context object.
A link context object adheres to the follow ng rules:

* Each link context object MAY contain an "anchor"” nmenmber with a
val ue that represents the link context. |If present, this val ue
MUST be a URI reference and SHOULD NOT be a relative reference as
defined in Section 4.1 of [RFC3986].

* For each distinct relation type that the link context has with
link targets, a link context object MJST contain an additiona
menber. The value of this nmenber is an array in which a distinct
JSON object -- the "link target object" (see Section 4.2.3) --
MUST be used for each link target for which the relationship with
the link context (value of the enconpassing "anchor" nenber)
applies. The name of this nenber expresses the relation type of
the link as foll ows:

- For registered relation types (Section 2.1.1 of [RFC8288]), the
nane of this nmenber is the registered nanme of the relation

t ype.

- For extension relation types (Section 2.1.2 of [RFC3288]), the
nane of this menber is the URI that uniquely represents the
relation type.

* EBEven if there is only one link target object, it MJST be w apped
in an array.

2.3. Link Target Ohject

In the JSON representation, a link target is represented by a JSON
object -- the link target object. A link target object adheres to
the follow ng rul es:

* Each link target object MJST contain an "href" nenber with a val ue
that represents the link target. This value MJST be a UR
ref erence and SHOULD NOT be a relative reference as defined in
Section 4.1 of [RFC3986]. Cases where the "href" menber is
present but no value is provided for it (i.e., the resource



providing the set of links is the target of the link in the link
target object) MJUST be handled by providing an "href" nmenber with
an enpty string as its value ("href": "").

* In many cases, a link target is further qualified by target
attributes. Various types of attributes exist, and they are
conveyed as additional menbers of the Iink target object as
detailed in Section 4.2.4.

The foll owing exanple of a JSON-serialized set of |inks represents
one link with its core conponents: link context, link relation type,
and link target.

{ "linkset":
[
{ "anchor": "https://exanpl e. net/bar",
"next": [
{"href": "https://exanple.com foo"}
]

}
]
}

Figure 1: Sinple linkset exanple

The foll owi ng exanple of a JSON-serialized set of |links represents
two links that share a link context and relation type but have
different link targets.

{ "l'inkset":
[
{ "anchor": "https://exanpl e. net/bar",
"itend: |
{"href": "https://exanple.comfool"},
{"href": "https://exanple.conm foo2"}
]
}
]
}

Figure 2: Linkset with two links with the sane context

The foll owi ng exanpl e shows a set of links that represents two |inks,
each with a different link context, link target, and relation type.
One relation type is registered, and the other is an extension
relation type.

{ "l'inkset":
[
{ "anchor": "https://exanpl e. net/bar",
"next": [
{"href": "https://exanple.conm fool"}
]

3

{ "anchor": "https://exanpl e. net/boo",
"https://exanpl e.comrel ati ons/baz" : |
{"href": "https://exanple.con foo2"}
]

}

Figure 3: Linkset with two links with different contexts

4.2.4. Link Target Attributes



A link may be further qualified by target attributes as defined by
Section 2 of [RFC8288]. Three types of attributes exist:

* Serialization-defined attributes as described in Section 3.4.1 of
[ RFCB8288] .

* Extension attributes defined and used by comunities as all owed by
Section 3.4.2 of [RFC8288].

* Internationalized versions of the "title" attribute as defined by
[ RFC8288] and of extension attributes allowed by Section 3.4 of
[ RFC8288] .

The handling of these different types of attributes is described in
the sections bel ow.

4.2.4.1. Target Attributes Defined by Wb Linking

Section 3.4.1 of [RFC8288] defines the following target attributes

that may be used to annotate |links: "hreflang", "nmedia", "title",
"title*", and "type"; these target attributes follow different
occurrence and value patterns. In the JSON representation, these

attributes MJST be conveyed as additional nmenbers of the link target
obj ect as follows:

"hreflang": The "hreflang" target attribute, defined as optional and
repeat abl e by [ RFC8288], MJUST be represented by an "hreflang"
menber, its value MJST be an array (even if there is only one
val ue to be represented), and each value in that array MJST be a
string -- representing one value of the "hreflang" target
attribute for a link -- that follows the sane nodel as the syntax
di scussed i n [ RFC8288].

"media": The "nmedia" target attribute, defined as optional and not
repeat abl e by [ RFC8288], MUST be represented by a "nedia" menber
in the link target object, and its value MJST be a string that
follows the sanme nmodel as the syntax discussed in [ RFC8288].

"title": The "title" target attribute, defined as optional and not
repeat abl e by [ RFC8288], MUST be represented by a "title" nenber
in the link target object, and its value MJST be a JSON string.

"title*: The "title*" target attribute, defined as optional and not
repeat abl e by [ RFC8288], is notivated by character encodi ng and
| anguage i ssues and follows the nodel defined in [ RFC8187]. The
details of the JSON representation that applies to "title*" are
described in Section 4.2.4.2.

"type": The "type" target attribute, defined as optional and not
repeat abl e by [ RFC8288], MJUST be represented by a "type" nmenber in
the link target object, and its value MJST be a string that
foll ows the same nodel as the syntax discussed in [ RFC8288].

The followi ng exanple illustrates how the "hreflang" (repeatable)
target attribute and the "type" (not repeatable) target attribute are
represented in a link target object.

{ "linkset":
[
{ "anchor": "https://exanpl e. net/bar",
"next": [
{ "href": "https://exanpl e. com foo",
"type": "text/htm",
"hreflang": [ "en" , "de" ]

}
]



Figure 4: Linkset with "hreflang" and "type" target attributes
4.2.4.2. Internationalized Target Attributes

In addition to the target attributes described in Section 4.2.4.1,
Section 3.4 of [RFC8288] al so supports attributes that follow the

content nodel of [RFC8187]. |In [RFC8288], these target attributes
are recogni zabl e by the use of a trailing asterisk in the attribute
nane, such as "title*". The content nodel of [RFC8187] uses a

string-based mcrosyntax that represents the character encoding, an
optional |anguage tag, and the escaped attribute val ue encoded
according to the specified character encoding.

The JSON serialization for these target attributes MJST be as
fol | ows:

* An internationalized target attribute is represented as a nenber
of the link context object with the same nane (including the "*")
as the attribute.

* The character encoding information as prescribed by [ RFC8187] is
not preserved; instead, the content of the internationalized
attribute is represented as a JSON string.

* The value of the internationalized target attribute is an array
that contains one or nore JSON objects. The nane of one memnber of
such JSON objects is "value", and its value is the actual content
(in its unescaped version) of the internationalized target
attribute, i.e., the value of the attribute fromwhich the
encodi ng and | anguage information are renoved. The nane of
anot her, optional nenber of such JSON objects is "language", and
its value is the | anguage tag [ RFC5646] for the |anguage in which
the attribute content is conveyed.

The followi ng exanple illustrates howthe "title*" target attribute
as defined by Section 3.4.1 of [RFC8288] is represented in a link
target object.

{ "l'inkset":
[
{ "anchor": "https://exanpl e. net/bar",
"next": [
{ "href": "https://exanpl e.com foo",
"type": "text/htm",
"hreflang": [ "en" , "de" ],
"title": "Next chapter”,
"titlex": [ { "value": "nchstes Kapitel" ,
"l anguage" : "de" } ]
}
]
}
]
}

Figure 5: Linkset with "title" and "title*" target attributes

The above exanpl e assunes that the German title contains an unl aut
character (in the original syntax, it would be encoded as title*=UTF-
8’ de’ n%e3%4dchst es¥20Kapitel ), which gets encoded in its unescaped
formin the JSON representation. |nplenmentations MJUST properly
decode/ encode internationalized target attributes that follow the
model of [RFC8187] when transcodi ng between the "application/linkset"



format and the "application/linkset+json" format.
4.2.4.3. Extension Target Attributes

Extension target attributes (e.g., as listed in Section 4.2.4.1) are
attributes that are not defined by Section 3.4.1 of [RFC8288] but are
neverthel ess used to qualify links. They can be defined by
conmunities in any way deened necessary, and it is up to themto nmake
sure their usage is understood by target applications. However,

| acki ng standardi zation, there is no interoperabl e understandi ng of
these extension attributes. One inportant consequence is that their
cardinality is unknown to generic applications. Therefore, in the
JSON serialization, all extension target attributes are treated as

r epeat abl e.

The JSON serialization for these target attributes MJUST be as
fol | ows:

* An extension target attribute is represented as a nenber of the
link target object with the sane nane as the attribute, including
the "*" if applicable.

* The value of an extension attribute MJST be represented by an
array, even if there is only one value to be represented.

* |f the extension target attribute does not have a nane with a
trailing asterisk, then each value in that array MJST be a JSON
string that represents one value of the attribute.

* |f the extension attribute has a name with a trailing asterisk (it
follows the content nodel of [RFC8187]), then each value in that
array MUST be a JSON object. The value of each such JSON obj ect
MUST be structured as described in Section 4.2.4.2.

The foll owi ng exanpl e shows a link target object with three extension
target attributes. The value for each extension target attribute is
an array. The first two are regular extension target attributes,
with the first one ("foo") having only one value and the second one
("bar") having two. The |ast extension target attribute ("baz*")
follows the nanming rule of [RFC8187] and therefore is encoded
according to the serialization described in Section 4.2.4.2.

{ "l'inkset":
[
{ "anchor": "https://exanpl e. net/bar",
"next": [
{ "href": "https://exanpl e.comfoo",
"type": "text/htm",

"foo": [ "foovalue" ],

"pbar": [ "barone", "bartwo" ],

"baz*": [ { "value": "bazval ue"
"l anguage" : "en" } ]

Figure 6: Linkset with extension target attributes
4.2.5. JSON Extensibility

The Web Linki ng nodel [ RFC8288] provides for the use of extension
target attributes as discussed in Section 4.2.4.3. The use of other
forms of extensions is NOT RECOWENDED. Linmiting the JSON format in
this way all ows unanbi guous round trips between Iinks provided in the



HTTP "Li nk" header field, sets of links serialized according to the
"application/linkset" format, and sets of l|links serialized according
to the "application/linkset+json" fornmat.

Cases may exist in which the use of extensions other than those

di scussed in Section 4.2.4.3 may be useful -- for exanple, when a
link set publisher needs to include descriptive or technical netadata
for internal consunption. |If such extensions are used, they MJST NOT

change the semantics of the JSON nenbers defined in this
specification. Agents that consunme JSON |inkset docunents can safely
i gnore such extensions.

The "profile" Parameter for Media Types to Represent Sets of Links

As a neans to convey specific constraints or conventions (as per

[ RFC6906]) that apply to a link set docunment, the "profile" paraneter
MAY be used in conjunction with the nedia types "application/linkset"
and "application/linkset+json" as detailed in Sections 4.1 and 4. 2,
respectively. For exanple, the parameter could be used to indicate
that a link set uses a specific, limted set of link relation types.

The val ue of the "profile" paranmeter MJST be a non-enpty |ist of
space-separated URIs, each of which identifies specific constraints
or conventions that apply to the Iink set document. \Wen providing
multiple profile URIs, care should be taken that the correspondi ng
profiles are not conflicting. Profile URIs MAY be registered in the
IANA's "Profile URIsS" registry in the manner specified by [ RFC7284].

The presence of a "profile" paranmeter in conjunction with the
"application/linkset" and "application/linkset+json" nedia types does
not change the semantics of a link set. As such, clients with and

wi t hout knowl edge of profile URI's can use the sanme representation.

Section 7.4.2 shows an exanple of using the "profile" parameter in
conjunction with the "application/linkset+json" nedia type.

The "linkset" Relation Type for Linking to a Set of Links

The target of a link with the "linkset" relation type provides a set
of links, including Iinks in which the resource that is the link
context participates.

Alink with the "linkset"” relation type MAY be provided in the header
field and/or the body of a resource’s representation. It nmay al so be
di scovered by other nmeans, such as through client-side information.

A resource MAY provide nore than one link with a "linkset" relation
type. Miltiple such links can refer to the same set of |inks
expressed using different nmedia types, or to different sets of |inks,
potentially provided by different third-party services.

The set of links provided by the resource that is the target of a
"linkset" link may contain links in which the resource that is the
context of the "linkset" Iink does not participate. User agents MJST
process each link in the link set independently, including processing
of the Iink context and link target, and MAY ignore links fromthe
link set in which the context of the "linkset" |ink does not

partici pate.

A user agent that follows a "linkset" Iink and obtains links for

whi ch anchors and targets are expressed as relative references (as
per Section 4.1 of [RFC3986]) MUST determ ne what the context is for
these links; it SHOULD ignore links for which it is unable to

unanbi guously make that determ nation

As a means to convey specific constraints or conventions (as per



[ RFC6906]) that apply to a link set document, the "profile" attribute

MAY be used in conjunction with the "linkset" link relation type.
For exanple, the attribute could be used to indicate that a |ink set
uses a specific, limted set of link relation types. The value of

the "profile" attribute MJUST be a non-enpty |ist of space-separated
URI s, each of which identifies specific constraints or conventions
that apply to the link set docunment. Profile URIs MAY be registered
inthe |ANA's "Profile URIs" registry in the manner specified by

[ RFC7284]. Section 7.4.1 shows an exanple of using the "profile"
attribute on a link with the "linkset" relation type, naking both the
link set and the profile(s) to which it conplies discoverable.

Exanpl es

Sections 7.1 and 7.2 show exanpl es whereby a set of links is provided
as "application/linkset" and "application/linkset+json" docunents,
respectively. Section 7.3 illustrates the use of the "linkset" |ink
relation type to support the discovery of sets of |inks, and

Section 7.4 shows how to convey profile information pertaining to a
link set.

.1. Set of Links Provided as "application/linkset"

Figure 7 shows a client issuing an HTTP GET request agai nst resource
<https://exanpl e.org/links/resourcel>

CET /links/resourcel HTTP/ 1.1
Host: exanpl e.org

Figure 7: dient HTTP GET request

Figure 8 shows the response to the GET request of Figure 7. The
response contains a "Content-Type" header field specifying that the
medi a type of the response is "application/linkset". A set of links,
reveal i ng aut horship and versioning related to resource
<https://exanpl e.org/resourcel> is provided in the response body.
The HTTP "Link" header field indicates the availability of an
alternate representation of the set of links using nedia type
"application/linkset+j son".

HTTP/ 1.1 200 K

Date: Mon, 12 Aug 2019 10:35:51 GMI

Server: Apache-Coyote/1.1

Content - Lengt h: 1023

Cont ent - Type: application/linkset

Li nk: <https://exanple.org/links/resourcel>
; rel="alternate"
; type="application/linkset+j son"

<htt ps://aut hors. exanpl e. net/j ohndoe>

; rel="aut hor"

; type="application/rdf+xm"

; anchor="https://exanpl e. org/ resourcel",
<https://exanpl e. org/resourcel?versi on=3>

; rel ="l atest-version"

; type="text/htm"

; anchor="https://exanpl e. org/ resourcel",
<https://exanpl e. org/ resourcel?versi on=2>

; rel ="predecessor-version"

; type="text/htm"

; anchor="https://exanpl e. org/ resourcel?versi on=3",
<https://exanpl e. org/resourcel?versi on=1>

; rel ="predecessor-version"

; type="text/htm"

; anchor="https://exanpl e. org/ resourcel?versi on=2",
<https://exanpl e. org/resourcel?versi on=1>



; rel ="nmenment 0"

; type="text/htm"

; datetinme="Thu, 13 Jun 2019 09: 34: 33 GVI'"

; anchor="https://exanpl e. org/ resourcel",
<https://exanpl e. org/resourcel?versi on=2>

; rel ="nmement 0"

; type="text/htm"

; datetinme="Sun, 21 Jul 2019 12:22:04 GVI"

; anchor="https://exanpl e. org/ resourcel",
<https://authors. exampl e. net/alice>

; rel="author"

; anchor="https://exanpl e. or g/ resour cel#conment =1"

Figure 8: Response to HTTP GET includes a set of links
7.2. Set of Links Provided as "application/linkset+json"

Figure 9 shows the client issuing an HITP GET request agai nst
<https://exanple.org/links/resourcel> In the request, the client
uses an "Accept" header field to indicate that it prefers a response
in the "application/linkset+json" fornat.

GET links/resourcel HITP/ 1.1
Host: exanple.org
Accept: application/linkset+json

Figure 9: dient HTTP GET request expressing preference for an
"application/linkset+j son" response

Figure 10 shows the response to the HTTP GET request of Figure 9
The set of links is serialized according to the nedia type
"application/linkset+ son".

HTTP/ 1.1 200 K

Date: Mon, 12 Aug 2019 10:46: 22 GMI

Server: Apache-Coyote/1.1

Cont ent - Type: application/linkset+json

Li nk: <https://exanple.org/links/resourcel>
; rel="alternate"
; type="application/linkset"

Content - Lengt h: 1246

{ "l'inkset":
[
{ "anchor": "https://exanpl e.org/resourcel",
"author": [
{ "href": "https://authors. exanpl e. net/johndoe",
"type": "application/rdf+xm"
1,
"mement 0" :
{ "href": "https://exanpl e.org/resourcel?version=1",
"type": "text/htm",
"datetime": "Thu, 13 Jun 2019 09: 34: 33 GvI"
b
{ "href": "https://exanpl e.org/resourcel?versi on=2",
"type": "text/htm",
"datetime": "Sun, 21 Jul 2019 12:22: 04 GMVI"
}
1,
"l atest-version": [
{ "href": "https://exanpl e.org/resourcel?versi on=3",

"type": "text/htm"



{ "anchor": "https://exanpl e.org/resourcel?versi on=3",
"predecessor-version": |
{ "href": "https://exanpl e.org/resourcel?versi on=2",
"type": "text/htm"

]

3

{ "anchor": "https://exanple.org/resourcel?versi on=2",
"predecessor-version": |
{ "href": "https://exanpl e.org/resourcel?version=1",

"type": "text/htm"
]

3

{ "anchor": "https://exanpl e.org/resourcel#conment =1",
"aut hor":
{ "href": "https://authors. exanpl e.net/alice"}
]
}

]
}

Fi gure 10: Response to the client’s request for the |inkset
7.3. Discovering a Link Set via the "linkset" Link Relation Type

Figure 11 shows a client issuing an HTTP HEAD request agai nst
resource <https://exanple.org/resourcel>

HEAD resourcel HTTP/ 1.1
Host: exanple.org

Figure 11: Cient HTTP HEAD request

Figure 12 shows the response to the HEAD request of Figure 11. The
response contains an HTTP "Link" header field with a link that has
the "linkset" relation type. It indicates that a set of links is
provi ded by resource <https://exanple.org/links/resourcel> which
provides a representation with nmedia type "application/linkset+json"

HTTP/ 1.1 200 K

Date: Mon, 12 Aug 2019 10:45:54 GMI

Server: Apache-Coyote/1.1

Li nk: <https://exanple.org/links/resourcel>
; rel="linkset"
; type="application/linkset+json"

Content-Length: 236

Cont ent - Type: text/htm ;charset=utf-8

Figure 12: Response to HTTP HEAD request

7.4. Link Set Profiles
The examples in this section illustrate the use of the "profile"
attribute for alink with the "linkset" link relation type and the
"profile" attribute for a link set nedia type. The exanples are
inspired by the inplenentation of |link sets by GS1 (the standards
body behi nd many of the world s barcodes).

7.4.1. Using a "profile" Attribute with a "linkset" Link

Figure 13 shows a client issuing an HTTP HEAD request agai nst trade
item 09506000134352 at <https://id.gsl.org/01/9506000134352>

HEAD / 01/ 9506000134352 HTTP/ 1.1
Host: id.gsl.org



Figure 13: Client HTTP HEAD request

Figure 14 shows the server’s response to the request of Figure 13,
including a "linkset" link with a "profile" attribute that has the
profile URI <https://ww.gsl.org/voc/ ?show=linktypes> as its val ue.
Dereferencing that URI yields a profile docunent that lists all the
link relation types that a client can expect when requesting the Iink

set nade di scoverable by the "linkset" link. The link relation types
are presented in abbreviated form e.g., <gsl:activityldeas> whereas
the actual link relation type URIs are avail abl e as hyperlinks on the

abbrevi ations, e.g., <https://ww.gsl.org/voc/activityldeas>.  For
posterity, that profile docunent was saved in the Internet Archive at
<https://web. archi ve. org/ web/ 20210927160406/ htt ps: // www. gs1. or g/

voc/ ?show=l i nkt ypes> on 27 Septenber 2021

HTTP/ 1.1 307 Tenporary Redirect
Date: Mon, 27 Sep 2021 16:03:07 GV
Server: ngi nx
Li nk: <https://id.gsl.org/01/9506000134352?]i nkType=al | >
; rel="linkset"
; type="application/linkset+json"
; profile="https://ww.gsl. org/voc/ ?show=l i nkt ypes"
Location: https://exanple.comrisotto-rice-w th-nmushroons/

Figure 14: Response to the client’s HEAD request, including a
"profile" attribute for the "linkset" |ink

7.4.2. Using a "profile" Parameter with a Link Set Media Type

Figure 15 shows a client issuing an HTTP HEAD request agai nst the
link set <https://id.gsl.org/01/9506000134352?| i nkType=al | > that was
di scovered through the HTTP interacti ons shown in Section 7.4.1

HEAD / 01/ 9506000134352?| i nkType=al | HTTP/ 1.1
Host: id.gsl.org

Figure 15: Client HTTP HEAD request

Figure 16 shows the server’s response to the request of Figure 15.
Note the "profile" paraneter for the "application/linkset+json" nmedia
type, which has as its value the sane profile UR
<https://ww. gsl. org/voc/ ?show=l i nkt ypes> as was used in Figure 14.

HTTP/ 1.1 200 K

Date: Mn, 27 Sep 2021 16:03: 33 GV

Server: ngi nx

Cont ent - Type: application/linkset+json;
profile="https://ww.gsl. org/voc/?show=l i nkt ypes"

Content-Length: 396

Fi gure 16: Response to the client’s HEAD request, including a
"profile" paraneter for the "application/linkset+json" nmedia type

7.4.3. Using a Link with a "profile" Link Relation Type

Note that the response shown in Figure 16 fromthe |link set resource
is equivalent to the response shown in Figure 17, which | everages the
"profile" link relation type defined in [ RFC6906] .

HTTP/ 1.1 200 K

Date: Mon, 27 Sep 2021 16:03: 33 GVII

Server: ngi nx

Cont ent - Type: application/linkset+json

Li nk: <https://ww. gsl. org/voc/ ?show=l i nkt ypes>; rel ="profile"
Content - Lengt h: 396



Figure 17: Response to the client’s HEAD request, including a
"profile" link

Alink with a "profile" link relation type as shown in Figure 17 can
al so be conveyed in the link set document itself. This is
illustrated by Figure 18. Follow ng the recomendati on that all
links in a link set docunent should have an explicit anchor, such a
link has the URI of the link set itself as the anchor and the profile
URI as the target. Miltiple profile URIs are handl ed by using
multiple "href" menbers.

{ "l'inkset":
[
{ "anchor": "https://id.gsl.org/01/9506000134352?1 i nkType=al | ",
"profile": [
{"href": "https://ww.gsl. org/voc/?show=li nktypes"}

} ]
{ "anchor": "https://id.gsl.org/01/9506000134352",
"https://gsl.org/voc/what sl nTheBox": [
{"href": "https://exanple.conl en/ packCont ents/ GB"}
]

Figure 18: A linkset that declares the profile it conplies wth,
using a "profile" link

8. | ANA Consi derations
8.1. Link Relation Type: linkset

The link relation type bel ow has been registered by 1 ANA in the "Link
Rel ati on Types" registry as per Section 4.2 of [RFC8288]:

Rel ati on Name: |inkset

Description: The link target of a link with the "linkset" relation
type provides a set of links, including Iinks in which the |ink
context of the link participates.

Ref erence: RFC 9264
8.2. Media Type: application/linkset

The Internet media type "application/linkset" for a |linkset encoded

as described in Section 4.1 has been registered by 1ANA in the "Mdia

Types" registry as per [RFC6838].

Type name: application

Subt ype nane: |inkset

Required paraneters: NA

Optional parameters: profile

Encodi ng consi derations: Linksets are encoded according to the
definitions provided in [ RFC8288]. The encodi ng di scussed in
[ RFC8288] is based on the general encoding rules specified by HTTP
[ RFC9110] and all ows specific paraneters to be extended by the

i ndi cation of character encoding and | anguage as defined by
[ RFC8187] .



Security considerations: The security considerations of RFC 9264
appl y.

Interoperability considerations: NA
Publ i shed specification: RFC 9264

Applications that use this nmedia type: This nedia type is not
specific to any application, as it can be used by any application
that wants to interchange Web Links.

Addi tional information
Magi ¢ nunber(s): NA
File extension(s): This nedia type does not propose a specific
ext ensi on.
Maci ntosh file type code(s): TEXT

Person & email address to contact for further information: Erik
W1l de <erik.w | de@iret.net>

I ntended usage: COMVON
Restrictions on usage: none
Author: Erik Wlde <erik.w |de@iret.net>
Change controller: |ETF
Medi a Type: application/linkset+json
The Internet nmedia type "application/linkset+j son" for a |linkset
encoded as described in Section 4.2 has been registered by 1ANA in
the "Media Types" registry as per [ RFC6838].
Type name: application
Subt ype nanme: |inkset+json
Required paraneters: NA

Optional parameters: profile

Encodi ng consi derations: The encodi ng considerations of [RFC8259]
apply.

Security considerations: The security considerations of RFC 9264
appl y.

Interoperability considerations: The interoperability considerations
of [ RFC8259] apply.

Publ i shed specification: RFC 9264

Applications that use this nmedia type: This nedia type is not
specific to any application, as it can be used by any application
that wants to interchange Wb Li nks.

Addi tional information:
Magi ¢ nunber(s): NA
File extension(s): JSON docunents often use ".json" as the file
extension, and this nmedia type does not propose a specific
ext ension other than this generic one.
Maci ntosh file type code(s): TEXT

Person & email address to contact for further information: FErik
W1l de <erik.w | de@iret.net>



10.

10.

I nt ended usage: COMVON
Restrictions on usage: none
Author: Erik Wlde <erik.w |de@iret. net>
Change controller: |ETF
Security Considerations

The security considerations of Section 7 of [RFC3986] apply, as well
as those of Web Linking [RFC3288] as long as the latter are not
specifically discussing the risks of exposing information in HITP
header fi el ds.

In general, links may cause information | eakage when they expose
informati on (such as URIs) that can be sensitive or private. Links
may expose "hidden URIs" that are not supposed to be openly shared
and that nay not be sufficiently protected. Ideally, none of the
URI s exposed in |inks should be supposed to be "hidden"; instead, if
these URIs are supposed to be linited to certain users, then
techni cal measures should be put in place so that accidentally
exposi ng them does not cause any harm

For the specific mechanisnms defined in this specification, two
security considerations should be taken into account:

*  The Web Linking nodel always has an "inplicit context", which is
the resource of the HITP interaction. This original context can
be |l ost or can change when self-contained |link representations are
moved. Changi ng the context can change the interpretation of
I i nks when they have no explicit anchor or when they use relative
URIs. Applications may choose to ignore links that have no
explicit anchor or that use relative URI s when these are exchanged
i n standal one resources.

* The nodel introduced in this specification supports "third-party
links", where one party can provide |inks that have another
party’'s resource as an anchor. Depending on the |ink semantics
and the application context, it is inportant to verify that there
is sufficient trust in that third party to allowit to provide
these links. Applications may choose to treat third-party |inks
differently than cases where a resource and the |inks for that
resource are provided by the same party.
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Appendi x A, JSON- LD Cont ext

A set of links rendered according to the JSON serialization defined
in Section 4.2 can be interpreted as RDF triples by adding a JSON-LD
context [WBC. REC-json-1d] that maps the JSON keys to correspondi ng

Li nked Data ternms. And, as per Section 6.1 of [WBC REC-json-I1d],
when delivering a link set that is rendered according to the
"application/linkset+j son" nedia type to a user agent, a server can
convey the availability of such a JSON-LD context by using a |ink
with the relation type "http://ww.w3.org/ns/json-|d#context" in the
HTTP "Li nk" header field.

Figure 19 shows the response to an HITP GET against the URI of a link
set resource and illustrates this approach to support the discovery
of a JSON-LD context. This exanple is inspired by the GS1

i mpl ementation and shows a link set that uses relation types fromthe
GS1 vocabul ary at <https://ww.gsl. org/voc/> that are expressed as
HTTP URI s.

HTTP/ 1.1 200 K
Date: Mon, 11 Cct 2021 10:48:22 GV
Server: Apache-Coyote/1.1
Cont ent - Type: application/linkset+json
Li nk: <https://exanple.org/contexts/linkset.jsonld>
rel ="http://ww.w3. org/ns/json-I| d#cont ext"
; type="application/ld+j son"
Content - Lengt h: 1532

"l'inkset": [
{
"anchor": "https://id.gsl.org/01/09506000149301",
"https://gsl.org/voc/pip": [

"href": "https://exanpl e. conl en/ def aul t Page",
"hreflang": [

"en”
]

",ype": "text/htm",

"title": "Product information"
1,
"href": "https://exanpl e.conifr/defaul t Page",
"hreflang": [
nf
1,
"title": "Information produit”
}

]

https://gsl.org/voc/mhatslnTheBox": [
"href": "https://exanpl e.coni en/ packContents/ GB",
"hreflang": [
"en”

"title": "What’s in the box?"

%1
"href": "https://exanple.conl fr/packContents/FR',
"hreflang": [
Ilfrll
"iitle": "QU'y a-t-il dans la boite?"
}1
{

"href": "https://exanpl e.conl fr/packContents/CH',



"hreflang": [

llfrll

1,

"title": "Q'y a-t-il dans |a boite?"
| }
"https://gsl.org/voc/rel atedVi deo": [

"href": "https://video.exanpl e",

"hreflang": [

"en",
llfrll
I,
"title*": [
{
"value": "See it in action!",
"l anguage": "en"
"val ue": "Voyez-le en action!",
"l anguage": "fr"
}
]

Figure 19: Using a typed link to support the discovery of a JSO\
LD context for a |inkset

In order to obtain the JSON-LD context conveyed by the server, the
user agent issues an HTTP GET against the link target of the link
with the "http://ww. w3. org/ns/json-|d#context" relation type. The
response to this GET is shown in Figure 20. This particular JSON-LD
context maps "application/linkset+json" representations of link sets
to Dublin Core terms [DCM -TERMS]. Note that the "linkset" entry in
the JSON-LD context is introduced to support links with the "linkset"
relation type in link sets.

HTTP/ 1.1 200 K
Cont ent - Type: application/l d+json
Content - Lengt h: 658

{
"@ontext": [

{
"@ersion": 1.1,
"@ocab": "https://gsl.org/voc/",
"anchor": "@d",

"href": "@d",
"linkset": {

"@d": "@raph",

"@ontext": {

"l'inkset": "linkset"

}
},
"title": {

"@d": "http://purl.org/dc/terns/title"
},
"title*":

"@d": "http://purl.org/dc/terns/title"
},
"type": {

"@d": "http://purl.org/dc/terns/format"



}

H
{
"| anguage": " @ anguage",
"val ue": "@al ue",
"hreflang": {
"@d": "http://purl.org/dc/terns/l anguage”,
"@ontainer": "@et"
}
}

]
}

Figure 20: JSON-LD context mapping to Dublin Core terns

Appl ying the JSON-LD context of Figure 20 to the link set of

Figure 19 allows transforming the "application/linkset+json" |ink set
to an RDF link set. Figure 21 shows the latter represented by neans
of the "text/turtle" RDF serialization

<htt ps:// exanpl e. com en/ def aul t Page>
<http://purl.org/dc/terns/fornmat>
"text/htm " .
<https://exanpl e. com en/ def aul t Page>
<http://purl.org/dc/terns/| anguage>
"en" .
<htt ps:// exanpl e. com en/ def aul t Page>
<http://purl.org/dc/terns/title>
"Product information"
<htt ps://exanpl e. com en/ packCont ent s/ GB>
<http://purl.org/dc/terns/| anguage>
"en" .
<htt ps:// exanpl e. com en/ packCont ent s/ GB>
<http://purl.org/dc/terns/title>
"What’s in the box?"
<https://exanpl e. com fr/def aul t Page>
<http://purl.org/dc/terns/| anguage>
“freo.
<https://exanpl e. com fr/def aul t Page>
<http://purl.org/dc/terns/title>
"Information produit" .
<https://exanpl e. com fr/ packCont ent s/ CH>
<http://purl.org/dc/terns/| anguage>
“freo.
<https://exanpl e. com fr/ packCont ent s/ CH>
<http://purl.org/dc/terns/title>
"QUy a-t-il dans la boite?"
<https://exanpl e. com fr/ packCont ent s/ FR>
<http://purl.org/dc/terns/| anguage>
“freo.
<https://exanpl e. com fr/ packCont ent s/ FR>
<http://purl.org/dc/terns/title>
"QUy a-t-il dans la boite?"
<https://id.gsl.org/01/09506000149301>
<https://gsl.org/voc/ pi p>
<htt ps:// exanpl e. com en/ def aul t Page> .
<https://id.gsl.org/01/09506000149301>
<https://gsl. org/voc/ pi p>
<https://exanpl e. com fr/defaul t Page> .
<https://id.gsl.org/01/09506000149301>
<https://gsl.org/voc/rel at edVi deo>
<https://video. exanpl e>
<https://id.gsl.org/01/09506000149301>
<https://gsl. org/voc/ what sl nTheBox>
<https://exanpl e. com en/ packCont ent s/ GB>
<https://id.gsl.org/01/09506000149301>



<https://gsl. org/voc/ what sl nTheBox>
<https://exanpl e. com fr/ packCont ents/ CH> .
<https://id.gsl.org/01/09506000149301>
<https://gsl. org/voc/ what sl nTheBox>
<https://exanpl e. com fr/ packCont ent s/ FR>
<https://video. exanpl e>
<http://purl.org/dc/terns/| anguage>
"en" .
<https://video. exanpl e>
<http://purl.org/dc/terns/l anguage>
"freo.
<https://video. exanpl e>
<http://purl.org/dc/terns/title>
"See it in action!"@n .
<https://video. exanpl e>
<http://purl.org/dc/terns/title>
"Voyez-le en action!"@r

Figure 21: RDF serialization of the |inkset resulting from
appl ying the JSON-LD cont ext
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