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cite-as: A Link Relation to Convey a Preferred URI for Referencing
Abst ract

A web resource is routinely referenced by neans of the URI with which
it is directly accessed. But cases exist where referencing a
resource by neans of a different URl is preferred. This
specification defines a link relation type that can be used to convey
such a preference

Status of This Meno

Thi s docunent is not an Internet Standards Track specification; it is
published for informational purposes.

This is a contribution to the RFC Series, independently of any other
RFC stream The RFC Editor has chosen to publish this document at
its discretion and makes no statenent about its value for

i npl ementation or depl oynent. Docunents approved for publication by
the RFC Editor are not candidates for any |evel of Internet Standard;
see Section 2 of RFC 7841.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtained at
https://ww.rfc-editor.org/info/rfc8574
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Provisions Relating to | ETF Docunents
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1.

I nt roducti on

A web resource is routinely referenced (e.g., |inked or bookmarked)
by neans of the URI with which it is directly accessed. But cases
exi st where referencing a resource by neans of a different URl is
preferred, for exanple, because the latter URI is intended to be nore
persistent over time. Currently, there is no link relation type to
convey such an alternative referencing preference; this specification
addresses this deficit by introducing a link relation type intended
for that purpose

Ter mi nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "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
capitals, as shown here

Thi s specification uses the terms "link context" and "link target" as
defined in [ RFC8288]. These terns correspond with "Context IR " and
"Target IRI", respectively, as used in [RFC5988]. Although defined
as |RIs (Internationalized Resource ldentifiers), they are also URI's
i n conmon scenari os

Additionally, this specification uses the follow ng terns:

o "access URI": A URI at which a user agent accesses a web resource.

o "reference URI": A URI, other than the access URI, that shoul d
preferentially be used for referencing.

By interacting with the access URI, the user agent may di scover typed
links. For such links, the access URl is the |link context.

Scenari os

1. Persistent ldentifiers

Despite sound advice regardi ng the design of Cool URIs [Cool UR s],
link rot ("HTTP 404 Not Found") is a common phenonena when foll ow ng
links on the Web. Certain comunities of practice (see exanples

bel ow) have introduced solutions to conbat this problem These
solutions typically consist of:

0 Accepting the reality that the web location of a resource -- the
access URI -- nay change over tine.
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0 Mnting an additional URI for the resource -- the reference URl --
that is specifically intended to remain persistent over tine.

0 Redirecting (typically with "HTTP 301 Moved Permanently", "HITP
302 Found", or "HTTP 303 See O her") fromthe reference URI to the
access URI.

o Committing, as a conmunity of practice, to adjust that redirection
whenever the access URI changes over tine.

Thi

s approach is, for exanple, used by:

o0 Scholarly publishers that use DOs (Digital hject Identifiers)
[DOs] to identify articles and DO URLs [DO -URLs] as a neans to
keep cross-publisher article-to-article |links operational, even
when the journals in which the articles are published change hands
fromone publisher to another, for exanple, as a result of an
acqui sition.

0 Authors of controlled vocabul aries that use PURLs (Persistent
Uni f orm Resource Locators) [PURLs] for vocabulary ternms to ensure
that the URIs they assign to vocabulary terns remain stable even
i f managenent of the vocabulary is transferred to a new custodi an

o A variety of organizations (including libraries, archives, and
museuns) that assign ARK (Archival Resource Key) URLs [ARK] to
informati on objects in order to support |ong-term access.

In order for the investnents in infrastructure involved in these
approaches to pay off, and hence for links to effectively remain
operational as intended, it is crucial that a resource be referenced
by means of its reference URI. However, the access URl is where a
user agent actually accesses the resource (e.g., it is the URI in the
browser’s address bar). As such, there is a considerable risk that
the access URI instead of the reference URI is used for referencing

[ PI Ds- nmust - be- used] .

The link relation type defined in this docunent nakes it possible for
user agents to differentiate the reference URI fromthe access URI.
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3.

3.

2

3.

Version ldentifiers
Resource versioning systems often use a nam ng approach whereby:

0 The nost recent version of a resource is always available at the
same, generic URI.

o Each version of the resource -- including the nost recent one --
has a distinct version UR.

For exanple, WKkipedia uses generic URIs of the form
<https://en.w ki pedi a. org/w ki /John_Doe> and version URIs of the form
<https://en.w ki pedi a. org/ w i ndex. php?titl e=John_Doe&ol di d=
776253882>.

Wil e the current version of a resource is accessed at the generic
URI, sone versioning systens adhere to a policy that favors |inking
and referencing a specific version URI. To express this using the
term nol ogy of Section 2, these policies intend that the generic UR
is the access URI and that the version URI is the reference URl .
These policies are inforned by the understanding that the content at
the generic URI is likely to evolve over tinme and that accurate |inks
or references should lead to the content as it was at the time of
referencing. To that end, Wkipedia s "Permanent |ink" and "Cite
this page" functionalities promote the version URI, not the generic

The link relation type defined in this docunent nakes it possible for
user agents to differentiate the version URI fromthe generic UR

Preferred Social ldentifier

A web user commonly has nultiple profiles on the Wb, for exanple,
one per social network, a personal honepage, a professional honepage,
a FOAF (Friend O A Friend) profile [FOAF], etc. Each of these
profiles is accessible at a distinct URI. But the user may have a
preference for one of those profiles, for exanple, because it is nost
compl ete, kept up to date, or expected to be long lived. As an
exanple, the first author of this docunent has, ampbng others, the
following profile URIs:

o <https://hvdsonp.info>
0 <https://twitter.conl hvdsonp>
0 <https://ww.linkedin.conlin/herbertvandesonpel />

o <https://orcid.org/0000-0002-0715-6126>
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O these, fromthe perspective of the person described by these
profiles, the first URI may be the preferred profile URI for the
pur pose of referencing because the domain is not under the

custodi anship of a third party. Wen an agent accesses another
profile URI, such as <https://orcid.org/0000-0002-0715-6126>, this
preference for referencing by neans of the first URI could be
expressed.

The link relation type defined in this specification nakes it
possi bl e for user agents to differentiate the preferred profile UR
fromthe accessed profile UR

3.4. Milti-resource Publications

VWhen publishing on the Wb, it is not unconmon to nake distinct
conponents of a publication available as different web resources,
each with their own URI. For exanpl e:

o0 Contenporary scholarly publications routinely consists of a
traditional article as well as additional materials that are
considered an integral part of the publication such as
suppl enentary information, high-resolution inmges, or a video
recordi ng of an experinent.

o Scientific or governmental open data sets frequently consist of
multiple files.

0 Online books typically consist of nultiple chapters.

Wi |l e each of these conmponents is accessible at its distinct URI --
the access URI -- they often also share a URI assigned to the
intellectual publication of which they are conmponents -- the
reference URl.

The link relation type defined in this docunent nakes it possible for
user agents to differentiate the URI of the intellectual publication
fromthe access URI of a conponent of the publication

4. The "cite-as" Link Relation Type for Expressing a Preferred URl for
the Purpose of Referencing

Alink with the "cite-as" relation type indicates that, for
referencing the link context, use of the URI of the link target is
preferred over use of the URI of the link context. It allows the
resource identified by the access URI (link context) to unanbi guously
link to its corresponding reference URI (link target), thereby
expressing that the Iink target is preferred over the Iink context
for the purpose of permanent citation

Van de Sonpel, et al. I nf or mat i onal [ Page 6]



RFC 8574 The "cite-as" Link Relation Type April 2019

The link target of a "cite-as" |ink SHOULD support protocol-based
access as a neans to ensure that applications that store them can
effectively reuse themfor access.

The link target of a "cite-as" link SHOULD provide the ability for a
user agent to followits nose back to the context of the link, e.g.,
by following redirects and/or links. This helps a user agent to
establish trust in the target URl.

Because a link with the "cite-as" relation type expresses a preferred
URI for the purpose of referencing, the access URI SHOULD only
provide one link with that relation type. |If nore than one "cite-as"
link is provided, the user agent nay decide to select one (e.g., an
HTTP URI over a mailto URI) based on the purpose that the reference
URI will serve

Providing a link with the "cite-as" relation type does not prevent
usi ng the access URI for the purpose of referencing if such
specificity is needed for the application at hand. For example, in
the case of the scenario in Section 3.4, the access URl is likely
required for the purpose of annotating a specific conponent of an
intellectual publication. Yet, the annotation application nay al so
want to appropriately include the reference URI in the annotation

Applications can | everage the information provided by a "cite-as"
link in a variety of ways, for exanple:

0 Bookmarking tools and citation managers can take this preference
i nto account when recording a URI.

o Webonetrics applications that trace URIs can trace both the access
URI and the reference URI.

o Discovery tools can support |ookup by nmeans of both the access and
the reference URI. This includes web archives that typically make
archived versions of web resources discoverable by nmeans of the
original access URI of the archived resource; they can
additionally make these archived resources di scoverabl e by neans
of the associated reference URl .
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5. Distinction with G her Link Relation Types

Sone existing | ANA-registered relationships intuitively resenble the
relationship that "cite-as" is intended to convey. But a closer

i nspection of these candi dates provided in the blog posts
[identifier-blog], [canonical-blog], and [ bookmark-bl og] shows that
they are not appropriate for various reasons and that a new |ink
relation type is required. The remainder of this section provides a
summary of the detail ed expl anations provided in the referenced bl og
post s.

It can readily be seen that the following link relation types do not
address the requirenents described in Section 3:

o "alternate" [RFC4287]: The link target provides an alternate
version of the content at the link context. These are typically
variants according to dinensions that are subject to content
negotiation, for exanple, the same content with varying Content-
Type (e.g., application/pdf vs. text/htm) and/or Content-Language
(e.g., en vs. fr). The representations provided by the context
URIs and target URIs in the scenarios in Sections 3.1 through 3.4
are not variants in the sense intended by [ RFC4287], and, as such,
the use of "alternate" is not appropriate.

o "duplicate" [RFC6249]: The link target is a resource whose
avai l abl e representations are byte-for-byte identical with the
correspondi ng representations of the link context, for exanple, an
identical file on a mrror site. In none of the scenarios
described in Sections 3.1 through 3.4 do the link context and the
link target provide identical content. As such, the use of
"duplicate" is not appropriate.

o0 "related" [RFC4287]: The link target is a resource that is related
to the link context. Wile "related" could be used in all of the
scenarios described in Sections 3.1 through 3.4, its semantics are
too vague to convey the specific senmantics intended by "cite-as"

Two existing | ANA-registered rel ati onshi ps deserve cl oser attention
and are discussed in the remai nder of this section
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5.1. The "bookmark" Link Relation Type

"bookmar k" [WBC. REC- ht Ml 52-20171214]: The link target provides a UR
for the purpose of bookmarking the Iink context.

The intent of "bookmark" is closest to that of "cite-as" in that the
link target is intended to be a permalink for the link context, for
bookmar ki ng purposes. The link relation type dates back to the
earliest days of news syndication, before blogs and news feeds had
pernmal inks to identify individual resources that were aggregated into
a single page. As such, its intent is to provide pernalinks for
different sections of an HTM. docunment. It was originally used with
HTML el enents such as <div>, <hl> <h2> etc.; nore recently, HTM5
revised it to be exclusively used with the <article> el enent.
Moreover, it is explicitly excluded fromuse in the <link> elenment in
HTML <head> and, as a consequence, in the HITP Link header that is
semantically equivalent. For these technical and senmantic reasons,
the use of "bookmark" to convey the relationship intended by "cite-
as" is not appropriate.

A nore detailed justification regarding the inappropriateness of
"bookmar k", including a thorough overview of its turbulent history,
is provided in [booknmark-bl og].

5.2. The "canonical" Link Relation Type

"canoni cal " [ RFC6596]: The neani ng of "canonical" is comonly

m sunderstood on the basis of its brief definition as being "the
preferred version of a resource." The description in the abstract of
[ RFC6596] is more hel pful and states that "canonical" is intended to

link to a resource that is preferred over resources with duplicative
content. A nore detailed reading of [RFC6596] clarifies that the

i ntended neaning is that "canonical” is preferred for the purpose of
content indexing. A typical use case is linking fromeach page in a
mul ti - page magazine article to a single page version of the article
provi ded for indexing by search engines: the former pages provide
content that is duplicative to the superset content that is avail able
at the latter page.

The semantics intended by "canonical" as preferred for the purpose of
content indexing differ fromthe senantics intended by "cite-as" as
preferred for the purpose of referencing. A further exploration of
the various scenarios shows that the use of "canonical" is not
appropriate to convey the semantics intended by "cite-as"
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0 Scenario of Section 3.1: The reference UR that is intended to be
persi stent over tinme does not serve content that needs to be
indexed; it nerely redirects to the access URI. Since the neaning
i ntended by "canonical" is that it is preferred for the purpose of
content indexing, it is not appropriate to point at the reference
URI (persistent identifier) using the "canonical" link relation
type. Moreover, Section 6.1 shows that scholarly publishers that
assign persistent identifiers already use the "canonical" |ink
relation type for search engine optimzation; it also shows how
that use contrasts with the intended use of "cite-as"

0 Scenario of Section 3.2: In nost conmon cases, custodians of
resource versioning systens want search engines to index the nost

recent version of a page and hence would use a "canonical" link to
point fromversion URIs of a resource to the associ ated generic
URI. WHKkipedia effectively does this. However, for sonme resource

versi oni ng systens, including Wkipedia, version URIs are
preferred for the purpose of referencing. As such, a "cite-as"
I'ink woul d point fromthe generic URI to the nost recent version
URI (that is, in the opposite direction of the "canonical" |ink).

0 Scenario of Section 3.3: The content at the link target and the
link context are different profiles for a same person. Each
profile, not just a preferred one, should be indexed. But a
single one could be preferred for referencing.

0 Scenario of Section 3.4: The content at the link target, if any,
woul d typically be a | andi ng page that includes descriptive
nmet adata pertaining to the multi-resource publication and links to
its conmponent resources. Each conponent resource provides content
that is different, not duplicative, to the |andi ng page.

A nore detailed justification regarding how the use of "canonical"” is
i nappropriate to address the requirenents described in this docunent,
i ncludi ng exanples, is provided in [canonical -blog].

6. Exanples
Sections 6.1 through 6.4 show exanples of the use of links with the

"cite-as" relation type. They illustrate how the typed |inks can be
used in a response header and/or response body.
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6. 1. Persi stent HTTP URI

PLOS ONE is one of many schol arly publishers that assigns DOs to the
articles it publishes. For exanple, <https://doi.org/10.1371/
journal.pone.0171057> is the persistent identifier for such an
article. Via the DO resolver, this persistent identifier redirects
to <https://journals.plos. org/pl osone/ doi ?i d=10. 1371/

journal .pone.0171057> in the plos.org domain. This URl itself
redirects to <https://journals.plos.org/plosone/articl e?i d=10. 1371/
journal.pone.0171057>, which delivers the actual article in HTM

The HTML article contains a <link> elenent with the "canonical" link
relation type pointing at itself, <https://journals.plos.org/plosone/
article?i d=10. 1371/ j ournal . pone. 0167475>. As per Section 5.2, this
indicates that the article content at that URI shoul d be indexed by
search engi nes.

PLOS ONE can additionally provide a link with the "cite-as" relation
type pointing at the persistent identifier to indicate it is the
preferred URI for permanent citation of the article. Figure 1 shows
the addition of the "cite-as" link in both the HITP header and the
HTML that results froman HITP CET on the article URI
<https://journals. pl os.org/plosone/articl e?i d=10. 1371/

journal .pone. 0167475>

HTTP/ 1.1 200 K
Li nk: <https://doi.org/10.1371/j ournal . pone. 0171057> ; rel ="cite-as"
Content - Type: text/htm ;charset=utf-8

<htni >
<head>

<link rel ="cite-as"
href="https://doi.org/10.1371/journal . pone. 0171057" />
<link rel ="canonical "
href="https://journal s. pl os. org/pl osone/articl e?
i d=10. 1371/ j our nal . pone. 0167475" />

;}head>
<body>

</ body>
</htnl >

Figure 1: Response to HITP GET on the URI of a Scholarly Article
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6.2. Version URls

The preprint server arXi v.org has a versioning approach |ike the one
described in Section 3.2:

0 The nost recent version of a preprint is always available at the
sane, generic URI. Consider the preprint with generic UR
<https://arxiv.org/abs/1711. 03787>

o Each version of the preprint -- including the nost recent one --
has a distinct version URI. The considered preprint has two
versions with respective version URIs: <https://arxiv.org/
abs/ 1711. 03787v1> (published 10 Novenmber 2017) and
<https://arxiv.org/abs/1711. 03787v2> (published 24 January 2018).

A reader who accessed <https://arxiv.org/abs/1711. 03787> between 10
Novenber 2017 and 23 January 2018, obtained the first version of the
preprint. Starting 24 January 2018, the second version was served at
that URI. In order to support accurate referencing, arXiv.org could
i mpl ement the "cite-as" link to point fromthe generic URI to the
nmost recent version URI. In doing so, assum ng the existence of

ref erence manager tools that consune "cite-as" |inks:

0 The reader who accesses <https://arxiv.org/abs/1711. 03787> bet ween
10 Novenber 2017 and 23 January 2018 woul d reference
<https://arxiv.org/abs/1711. 03787v1>

0 The reader who accesses <https://arxiv.org/abs/1711. 03787>
starting 24 January 2018 woul d reference <https://arxiv.org/
abs/ 1711. 03787v2>.

Figure 2 shows the header that arXiv.org would have returned in the
first case, in response to a HITP HEAD on the generic URI
<https://arxiv.org/abs/1711. 03787>

HTTP/ 1.1 200 K

Date: Sun, 24 Dec 2017 16:12:43 GMI

Content - Type: text/htm ; charset=utf-8

Li nk: <https://arxiv.org/abs/1711.03787v1> ; rel ="cite-as"
Vary: Accept - Encodi ng, User - Agent

Figure 2: Response to HTTP HEAD on the Generic URI of the Landing
Page of an arXiv.org Preprint
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6. 3. Preferred Profile UR

If the access URI is the home page of John Doe, John can add a |ink
with the "cite-as" relation type to it, in order to convey that he
woul d prefer to be referenced by neans of the URI of his FOAF
profile. Figure 3 shows the response to an HTTP GET on the URl of
John’ s hone page.

HTTP/ 1.1 200 K
Content - Type: text/htm ;charset=utf-8

<ht i >
<head>

'%iink rel ="cite-as" href="http://johndoe. exanpl e. con f oaf "
type="text/ttl"/>

%}head>
<body>
</ body>
</htm >
Fi gure 3: Response to HTTP GET on the URI of John Doe’s Home Page

6. 4. Mul ti-resource Publication

The Dryad Digital Repository at datadryad.org specializes in hosting
and preserving scientific datasets. Each dataset typically consists
of multiple resources. For exanple, the dataset "Data from dinmate,
denmography, and lek stability in an Amazoni an bird" consists of an
Excel spreadsheet, a csv file, and a zip file. Each of these
resources have different content and are accessible at their
respective URIs. In addition, the dataset has a | andi ng page at
<https://datadryad. org/ resource/ doi: 10. 5061/ dryad. 5d23f >.

Each of these resources should be permanently cited by neans of the
persistent identifier that was assigned to the entire dataset as an
intellectual publication, i.e., <https://doi.org/10.5061/

dryad. 5d23f>. To that end, the Dryad Digital Repository can add
"cite-as" links pointing fromthe URIs of each of these resources to
<https://doi.org/10. 5061/ dryad. 5d23f>. This is shown in Figure 4 for
the csv file that is a conmponent resource of the dataset, through use
of the HTTP Li nk header.
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HTTP/ 1.1 200 K

Date: Tue, 12 Jun 2018 19:19:22 GMI

Last-Modified: Wed, 17 Feb 2016 18:37:02 GJI

Cont ent - Type: text/csv;charset=l SO 8859-1

Content - Lengt h: 25414

Li nk: <https://doi.org/10.5061/dryad. 5d23f> ; rel="cite-as"

DATE, Year , PLOT/ TRAI L, LOCATI ON, SPECI ES CODE, BAND NUM COLOR, SEX, AGE,
TAI L, W NG, TARSUS, NARES, DEPTH, W DTH, W\EI GHT

6/ 26/ 02, 2002, DANTA, 325, Pl PFI L, 969, B/ O, M AHY, 80, 63, 16, 7. 3, 3. 9, 4. 1,
14. 4

é)é/lB,ZOlB,LAECl,PIPFIL,BR—5095,CYYPI,NlSCB,78,65.5,14.2,7.5,3.8,
3.7,14. 3

Figure 4: Response to HTTP GET on the URI of a csv File That Is a
Conponent of a Scientific Dataset

7. | ANA Consi derati ons

The link relation type has been registered by | ANA per Section 2.1.1
of [RFCB288] as foll ows:

Rel ati on Nanme: cite-as

Description: Indicates that the link target is preferred over the
link context for the purpose of permanent citation

Ref erence: RFC 8574
8. Security Considerations

In cases where there is no way for the agent to automatically verify
the correctness of the reference URI (cf. Section 4), out-of-band
mechani sns might be required to establish trust.

If atrusted site is conpromised, the "cite-as" link relation could
be used with malicious intent to supply msleading URIs for
referencing. Use of these links m ght direct user agents to an
attacker’s site, break the referencing record they are intended to
support, or corrupt algorithmc interpretation of referencing data.
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