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Abstract

Experi ence has shown that identifiers associated with persistent
nanes are quite different fromidentifiers associated with the

| ocations of objects. This is especially true when such nanes are
are expected to be stable for a very long tinme or when they identify
| arge and conplex entities. 1In order to allow Uniform Resource Nanes
(URNs) to evolve to neet the needs of the Infornmational Sciences
community and other users, this specification separates the syntax
for URNs fromthe generic syntax for Uniform Resource Identifiers
(URI's) specified in RFC 3986, updating the latter specification
accordi ngly.

Status of this Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on January 03, 2015.
Copyright Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunments (http://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunent nust include Sinplified BSD License text
as described in Section 4.e of the Trust Legal Provisions and are
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1. I nt roduction

The Internet comunity now has many years of experience with both
name-type identifiers and | ocation-based identifiers (or "references"
for those who are sensitive to the term"identifier" -- see Section
3). The primary exanples of these two categories are Uniform
Resource Names (URNs [ RFC2141] [ RFC2141bis]) and Uniform Resource
Locators (URLs) [RFC1738]). That experience |eads to the concl usion
that it is inpractical to constrain URNs to the syntax and hi gh-Ieve
semantics of URLs. Generalization fromURLs to generic Uniform
Resource ldentifiers (URIs) [ RFC3986], especially to name-based,

hi gh-stability, |ong-persistence, identifiers such as many URNs, has
fail ed because the assunmed simlarities do not actually exist to a
sufficient degree. Utimtely, locators, which typically depend on
particul ar accessing protocols and a specification relative to sone
physi cal space or network topology, are sinply different creatures
from | ong-persi stence, |ocation-independent, object identifiers. The
syntax and semantic constraints that are appropriate for locators are
either irrelevant to or interfere with the needs of resource nanes as
a class. That was tolerable as long as the URN systemdidn’t need
additional capabilities but experience since RFC 2141 was published
has shown that they are, in fact, needed.

Even then, it would have been possible to nake URNs fit the "generic
URI " [ RFC3986] bed by inventing a syntax with sufficient escapes and
enbeddi ng had the latter specification not also specified sone
semantics for non-locational information. Wether such escapes and
enbeddi ng woul d have been a good idea is another matter: they tend to
make syntax nore conpl ex, harder for users to understand, and hence
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nore error-prone.

This specification updates the Generic URI Syntax specification

[ RFC3986] to exclude URNs fromits coverage. Put differently, with
the publication of this specification, URNs are no | onger considered
a menber of the class of URIs to which RFC 3986 appli es.

[[Note in draft: the above |eaves it anbiguous as to whether it
remai ns appropriate to call URNs "URIs". That ambiguity is
intentional and, if possible should keep the question part of the
"sonmeone el se’'s problent category.]]

For URLs and such other URIs as may exist or be created in the
future, this specification does not change the syntax rules and ot her
requi renents and recomrendati ons of RFC 3986

2. Pragmatic CGoals

Despite the inportant background and rationale in the section that
foll ows, the change made by this specification is driven by a desire
to avoi d phil osophi cal debates about term nology or ultimate truths.
Instead, it is notivated by three very pragmatic principles:

1. Try to accompdate all of those who think URNs are necessary,
i.e., that they are distinct from URLs.

2. Try to avoid getting bogged down in declarative/ definitiona
statenments about what is and is not correct in the abstract.

3. Avoid a fork in the standard that leads to multiple, conflicting,
definitions or criteria for URNs.

3. A Perspective on Locations and Nanes
[[Note in Draft: See Appendix A for a different perspective.]]

Content industries (e.g., publishers) and menory organi zations (e.g.
libraries, archives, and nuseuns) invest a |lot of resources on naning
things and the topics of nanming and classification are inportant

i nformati on science issues. Tens, if not hundreds, of mllions of
persistent identifiers have been assigned during the |ast decade.

Several identifier systens have been devel oped for persistent and

uni que identification of resources. Wen there is a real need to
preserve sonething inportant (such as scientific publications,
research data, government publications, etc.) for the long term URNs
or other persistent identifiers are used; URLs (or other generic
URIs) are not being used for identification or even |inking purposes.
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Nami ng and |l ocating, e.g., for library resources, are both conpl ex
activities which have different ains. Traditionally, nam ng and

| ocating resources have been separate activities, and the rules for
the fornmer are nmuch nore stringent than for the latter. The sane
principles are being applied to digital materials as well as nore
traditional ones. In a library, any book, be it printed or digital
has both uni que and persistent International Standard Book Number
(I SBN) and non-uni que (each copy has its own |ocation infornmation)
and short-lived location information which cannot be trusted in the
long run. | SBN never changes, but both shelf |ocations and Wb
addresses usually do, nmany tinmes during the book’s |ife span

Gving location information a role in identification would not only
force libraries to adopt different policies for printed and digita
content, it would al so underm ne the value of existing identifier
systens. Let us assunme that ten people independently upload a copy
of an electronic book into different locations in the Wb. Are all
these ten URLs valid identifiers of the book? And what is their
relation to the 1 SBN or other identification information of the book
such as its title?

From the perspective of the comunities who depend on persi stent
identifiers, critical issues include:

1. Resource identification has to be a managed process. Assigning
URIs generally is not. Although it may be possible to introduce
some |l evel of control to URI assignnent, a user cannot determ ne
whet her some URI is reliable or not.

2. Anyone may assign new URIs to resources even if these resources
al ready have proper identifiers assigned to them Caining that
these URIs actually identify something underm nes the val ue of
proper identifiers.

3. There is no 1:1 relation between the resource identified and
URIs. An e-book in the Wb may be represented as 1-n files
(URI's), and a single file may contain several books. And books
are sinple, we need to nane very conpl ex objects such as research
data sets, or some conponent parts within these conplex data
sets.

4. One resource such as a scientific article is typically available
frommltiple locations, including (for instance) the publisher’s
docunent supply service, a university’s open repositories and
ot her cooperative repository systens, |egal deposit collections
and the Internet archive. A resource should have one and only
one identifier of a given type; URIs do not neet this
requi renent.
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5. URIs relate to instances (copies) of resources, whereas
traditionally identification has much broader scope. ldentifiers
may be assigned to, e.g., an immterial work (such as Hanlet),
its expressions (e.g. Finnish translation of Hamlet), and
mani f est ati ons of works and expressions (e.g. PDF version of
Fi nni sh translati on of Haml et).

6. Over tinme, different resources (or different versions of the sane
resource) may be found fromthe same non-URN URI. A user has no
way of knowi ng whether the resource has changed. One of the
basic principles for proper identifier systens is that the sane
identifier is never assigned to another resource. In general
URI's do not neet this requirement.

7. Persistent identification nust be available for resources which
are available only in databases and other environnents that are
often identified today as "deep web". URIs for these resources
tend to be very conplicated and it will be difficult to keep them
alive even with the help of DNS redirection when e.g. the
under | yi ng dat abase nanagenment system changes.

8. The role URI fragnent and query could or should have in
identification is unclear and the statenents in RFC 3986 are
definitely problematic fromthe points of view of existing
identifier systems and nanagenent of nani ng.

Does "fragnent” identify a |location or a certain section of a
resource? In the evolving set of URN Internet standards,
fragment will not be a part of the Nanespace Specific String.
Then fragnent only indicates a place / segment within the
identified resource, but does not identify it. |If fragnent
had a role in identification, fragments would extend the scope
of existing standard identifiers to conponent parts of
resources. For instance, anyone could use URN based on | SBN +
fragment to identify chapters of el ectronic books.

Thi ngs get even nore conplicated with "query" since what the
combi nation of an identifier and a query resolves to may not
have anything to do with the original resource. For instance,
a URN based in ISBN + query may resolve to the netadata record
descri bi ng the book. These records have their own identifiers
whi ch are not based on | SBNs.

[[Note in draft: Mst of the discussion above nay belong in
2141bi s and/ or 3406bis rather than here.]]

9. For many organi zations, persistence neans decades or centuries.
Anything that is protocol dependent will eventually fail. URLs
do not change by thenselves, but in the long run it is very
difficult for people to not change themor the objects to which
t hey point.
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4.

6

The mention of centuries is intentional. Content industries,
menory organi zations (such as national and repository
libraries and national archives) and universities and ot her
research organi zations, need identifiers that will persist for
hundreds of years. Such identifiers might even need to
outlast the institutions thenselves, and definitely should be
usabl e even if current technol ogies such as the Wb and the
Internet cease to exist or are supplanted by sonething new (as
unlikely as that m ght seem today).

In addition, operations on, or additional specifications
about, nanes and t he associ ated objects nust be possible, as
stabl e as the nanmes thensel ves, and reasonably efficient. For
exanple, if a URN were assigned to an encycl opedi a t hat

consi sted of many volunes, it should be feasible to identify
(and locate and retrieve if that were desired) a particul ar
vol ume or even a particular article w thout accessing or
retrieving the entire set.

Changes to RFC 3986

This specification renoves URNs fromthe scope of RFC 3896. It nmkes
no changes for URI types that renmain within that scope and has no
practical effect for URNs defined in strict confornmance to the prior
URN specification [ RFC2141] or the associated registration

speci ficati on [ RFC3406] .

O her Required Actions

The basic URN syntax specification [ RFC2141] was published wel

bef ore RFC 3986 and therefore does not depend on it. Successors to
that specification will need to fully spell out the syntax and
semantics of URNs, elimnating or using great care about generic or
inmplicit reference to any URl specification

Acknowl edgrent s
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10.

10.

This specification was inspired by a search in the | ETF URNBI S WG for
other alternatives that would both satisfy the needs of persistent
nane-type identifiers and still fully conformto the specifications
and intent of RFC 3986. That search | asted several years and
considered many alternatives. Discussions with Leslie Daigle, Juha
Hakal a, Barry Lei ba, Keith More, Andrew Newton, and Peter Saint-
Andre during the last quarter of 2013 and the first quarter of 2014
were particularly helpful in getting to the conclusion that a
conceptual separation of notions of |ocation-based identifiers (e.qg.
URLs) and the types of persistent identifiers represented by URNs was
necessary. As noted bel ow, Juha Hakal a provi ded nuch of the text on
whi ch Section 3 was based. Peter Saint-Andre provided significant
text in a pre-publication review. The author also appreciates the
efforts of several people, notably Tim Berners-Lee, Julian Reschke,
Lars Svensson, Henry S. Thompson, and Dale Wrely, to challenge text
and i deas and demand answers to hard questions. Wether they agree
with the results or not, their insights have contributed
significantly to whatever clarity and precision appears in the text.

Contri butors
Juha Hakal a contri buted nost of the text of Section 3.

Contact I nformation:
Juha Hakal a
The National Library of Finland
P. 0. Box 15, Hel sinki University
Hel si nki, MA FI N-00014
Fi nl and
Emai | : j uha. hakal a@el si nki . fi

| ANA Consi derati ons
[[RFC Editor: Please renove this section before publication.]]

This meno is not believed to require any action on IANA's part. In
particular, we note that there are a collection of "Uniform Resource
Identifier (URI) Schenes" that does not include URNs and a series of
URN-specific registries that do not rely on the URl specificstions.

Security Considerations

This specification changes the structural syntax and semantics of
URNs to nake them sel f-contained (as specified in other docunents)
rat her than naking them dependent on generic URI syntax. It should
have no effect on Internet security unless the use of a definition
and syntax that are nore clear reduces the potential for confusion
and consequent vulnerabilities.
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Appendi x A. A Mdre Pragnmatic Perspective

[[ The community shoul d deci de whether this appendix, or a nodified
version of it, should remain or be renoved at the tine of RFC

publi cati on. In principle, it could even be retained by splitting
the rel evant Section above into two parts and making a variation on
the text below into one of them Those who think it should be

retained are encouraged to supply text.]]

Section 3 provides an explanation of the reasons for this change.
That explanation is not without controversy, especially fromthose
who maeke different assunptions about the future, or even
interpretations of the present, than many nmenbers of the conmunity
(and especially menbers of the communities described in that
section). Sone of those who do not accept the explanation above
simply do not recognize the distinctions on which it, and URNs nore
general ly, are based, including the nane-locator distinction. In
some cases, opposition to that explanation is quite pronounced,
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i nvol ving fundanental differences in philosophy that nove beyond nere
di fferences of opinion

Li ke nost controversies in which one group does not accept the
definitions, facts, or logic of another, the differences are unlikely
to be resolved by further discussion, no nmatter how sensible and
patient. The material in this appendix is provided for the benefit
of those who cannot accept Section 3 or consider the discussion there
to be neani ngl ess.

I ndependent of the details of the discussion above, in the case of
URNs, the IETF is faced with a pair of problens that are ultimately
faced sooner or later by all voluntary standards bodi es: nothing
except quality and broad community consensus prevents a standard from
being ignored in the marketplace and nothing prevents anot her body
fromcreating a conpeting standard. The effort required to create a
conpeting standard can be increased and its potential for confusion
can be reduced sonewhat by various neasures -- neasures the | ETF has
rarely tried to actually use -- but those neasures are rarely

ef fective when the other body is convinced that they have legitinmate
and significant needs that differ fromthe original atandard.

Because of those problens, the key question for the URN effort is
ultimately not whether a clear enough distinction exists between
names and | ocator or |ocation-based information, nor whether
"persistent” can be defined clearly enough, nor even whether the
communities and requirements described in Section 3 are valid or wll
be judged valid in retrospect in a few decades or centuries.

Instead, the question is whether the IETF is willing to evol ve and
adapt the URN definition to accomobdate those perceived needs or
whether if prefers to have that work done el sewhere, either by
adoption in the broader community and narketplace of a different
approach or, potentially, even a conpeting URN standard. [If, in the
I ong run, those other comunities and perspectives turn out to be
wong, the additional features will atrophy. But that would be true
whet her they are specified and standardized in the | ETF or el sewhere.

Appendi x B. A Pl ausi bl e Devel opnent Scenari o

NOTE I N DRAFT: this appendix is included in draft -01 to summari ze
some di scussions on the mailing list in May and June 2014 for the
conveni ence of the W5 and possi bl e discussions at |ETF 90. It really
is not part of this docunent and will be renoved in the next version

The question has conme up several tinmes about what a URN syntax mi ght
| ook I'i ke when the URI (i.e., RFC 3986) constraints were renoved and
the questions about matching and resol uti on nmechani sns that have

pl agued the WG were addressed.
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One possible answer is that, if sone of those questions can be
successfully ignored, e.g., by never having the equival ent of query
or fragment conponents treated as part of the URN for matching

pur poses and by using the sane resolution framework for all URN, one
could preserve the generic URl syntax, effectively just using this
specification to break the link with sonme of the semantics specified
in RFC 3986. That strategy makes sense only if the IETF is convinced
that it understands all present and potential URNs well enough to
specify those properties globally, possibly using an | ANA registry
for pointers to resolution nechanisns (at one per URN NID) for which
see bel ow

If the community is less confident that it understands the full range
of requirements for future URN nanespaces, then one mght, for
exanpl e, generalize URNs and extend RFC 2141 so that a URN was,
conceptual ly,

"URN' NI D NSS [ Servi ceRequests. ..]

It will ultimately make a difference whether "a URN' is the conplete
URN string as above or just urn:NID:NSS or, put differently, whether
the ServiceRequests are part of the NSS. But it nmkes |ess
difference in the near termthan out trying to nake general URIs work
for URNs woul d suggest.

In the above, a ServiceRequest is, again conceptually, a tuple of
Servi ceType Conpari sonl ndi cator ServiceTarget RequestParaneters..

ServiceType is nomnally sone sort of keyword. Conparisonlndi cator
tells sonething trying to conpare a pair of URNs for identity whether
that particul ar Servi ceRequest counts or should be ignored.

Servi ceTarget identifies where the ServiceRequest is to be sent and,
dependi ng on the ServiceType, nay be a keyword indicator or, at the

ri sk of descending into recursion hell, a URL or URN. And
Request Par aneters are anything the ServiceType definition says they
are.

Any of those may be

o defined in the NND registration and omtted from (prohibited in)
the URN string

o allowed by the NID registration but explicitly included in the URN
string

o defined in the NND registration as a default but allowed in the
URN string as an override

0 prohibited entirely by the NID registration (effectively
duplicating the "don’'t do that" rule of 2141 on a per-N D basis).
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In addition, ServiceTarget mght be specified in the NID registration
to identify an | ANA registry or domain subtree

Presumably the NID registration nmay al so specify whether anything not
required is prohibited, and the other variations on that thene.

Request s/ specifications for |ocation information, assorted netadat a,
or nmodel or actual objects thenselves are then just specialized

Servi ceRequests. In particular, "Fragnent" disappears as a specia
type of syntax and reappears as a Service Request that is applicable
to some NIDs and not others and whose neaning and action (and how it
is "resolved") are specified on an NID basis and as above. "Query"

di sappears too, not because it (or the syntax) are necessarily

probl ematic but because the termitself is msleading for many
possi bl e types of ServiceRequests and therefore causes nore confusion
than it clears up.

ALnost independent of the above, unless we globally allow or prohibit
non-ASCI | content in URN strings, the registration/ definition of the
NI D woul d presumably identify what characters are permtted and, if
necessary, how they are interpreted for matchi ng purposes.

Appendi x C. Change Log
RFC Editor: Please renove this appendi x before publication.

Appendi x C.1. Changes fromversion -00 to -01

0 Revised Section 1 slightly and added sone new nmaterial to try to
address questions raised on the mailing list.

0 Added Section 2, reflecting an email exchange.

0 Added a Security Considerations section, replacing the placehol der
in the previous version

0 Added Appendi x Appendi x A and inserted a note in Section 3
pointing to it.

0 Added tenporary Appendi x Appendix B for this version only.
o Enhanced and updated the Acknow edgnents section
o The usual snmall clarifications and editorial changes.
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