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Status of this Meno

This meno provides information for the Internet community. |t does
not specify an Internet standard of any kind. Distribution of this
meno is unlimted.

Copyri ght Notice
Copyright (C) The Internet Society (2001). All Ri ghts Reserved.
Abst r act

Thi s docunent di scusses how national bibliography nunbers (persistent
and unique identifiers assigned by the national |ibraries) can be
supported within the URN (Uniform Resource Nanes) franmework and the
syntax for URNs defined in RFC 2141. Much of the discussion is based
on the ideas expressed in RFC 2288.

1. Introduction

As part of the validation process for the devel opment of URNs the

| ETF working group agreed that it is inportant to denonstrate that
the current URN syntax proposal can accommodate existing identifiers
fromwell established nanespaces. One such infrastructure for

assi gni ng and nmanagi ng nanmes cones fromthe bibliographic comunity.
Bi bl i ographic identifiers function as nanes for objects that exist
both in print and, increasingly, in electronic formats. RFC 2288
[Lynch] investigated the feasibility of using three identifiers
(I'SBN, 1SSN and SICl) as URNSs.

Thi s docunent will anal yse the usage of national bibliography nunbers
(NBNs) as URNs. The need to extend analysis to new identifier
systens was briefly discussed in RFC 2288 as well, with the foll ow ng
summary: "The issues involved in supporting those additiona
identifiers are anticipated to be broadly simlar to those invol ved
in supporting | SBNs, |ISSNs, and SICls".
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3.

A registration request for acquiring a Nanmespace ldentifier (N D)
"NBN' for national bibliography nunmbers has been witten by the
National Library of Finland on the request of the Conference of
Directors of National Libraries (CDNL) and the Conference of the
European National Librarians (CENL). Chapter 5 contains a URN
nanespace regi stration request nodel ed according to the tenplate in
RFC 2611.

The docunent at hand is part of a global co-operation of the nationa
libraries to foster identification of electronic docunents in genera
and utilisation of URNs in particular. Sonme national |ibraries,
including the national libraries of Finland, Norway and Sweden, are
al ready assi gning NBN-based URNs for electronic resources.

We have used the URN Nanespace ldentifier "NBN' for the nationa
bi bl i ographi ¢ nunbers in exanpl es bel ow.

I dentification vs. Resolution

As a rule the national bibliography nunmbers identify finite,
manageabl y-si zed objects, but these objects may still be | arge enough
that resolution to a hierarchical systemis appropriate.

The materials identified by a national bibliography nunber may exi st
only in printed or other physical form not electronically. The best

that a resolver will be able to offer in this case is bibliographic
data from a national bibliography database, including information
about where the physical resource is stored in a national library’'s
hol di ngs.

The URN Framewor k provides resol ution services that may be used to
describe any differences between the resource identified by a URN and
the resource that would be returned as a result of resolving that

URN. However, NBNs will be used for instance to identify resources

in digital Wb archives created by harvester robot applications. In
this case, NBN will identify exactly the resource the user expects to
see.

Nat i onal bi bl i ography numbers

3.1 Overview

Nati onal Bi bliography Nunmber (NBN) is a generic nane referring to a
group of identifier systens utilised by the national libraries and
only by themfor identification of deposited publications which |ack
an identifier, or to descriptive nmetadata (catal oging) that describes
the resources. In nany countries |legal (or voluntary) deposit is
bei ng extended to el ectronic publications.
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Each national library uses its own NBN strings independently of other
national libraries; there is no global authority which controls them
For this reason NBNs are unique only on national |evel. Wen used as

URNs, NBN strings nust be augnented with a controlled prefix such as
country code. These prefixes guarantee uni queness of the NBN based
URNs on the global scale.

NBNs have traditionally been given to docunents that do not have a
publ i sher-assigned identifier, but are catal oged to the nationa

bi bl i ography. NBNs can be seen as a fall-back nmechanism if no
other, better established identifier such as | SBN can be given, an
NBN i s assigned. |In principle, NBN usage enables identification of
any Internet docunent. Local policies may limt the NBN usage to a
much smal | er subset of docunents.

Sone national libraries (e.g., Finland, Norway, Sweden) have

est abl i shed Web-based URN generators, which enable authors and
publishers to fetch NBN-based URNs for their network docunents. At

| east national libraries of Swmeden and Finland are harvesting and
archi ving donestic Web docunents (and a nunber of other libraries
plan to start this activity), and |long-tine preservation of these
materials requires persistent and unique identification. NBNs can be
and are in fact already used as internal identifiers in these Wb

ar chi ves.

Bot h syntax and scope of NBNs can be deci ded by each national library
i ndependently. Typically, an NBN consist of one or nore letters
and/or digits. This sinple syntax nakes NBNs infinitely extensible
and very suitable for e.g., nam ng of the Wb docunments. For

i nstance the application used by the national library of Finland for
Web harvesting creates NBNs which are based on the MD5 checksum of
the archived resource

3.2 F-code
F-code is the NBN used by the National Library of Finland.

F- codes have been used since early 20th century to identify catal ogue
cards and |l ater MARC records in the national bibliography. 1In 1998
the national library decided to enable the Finnish authors and
publishers to assign F-codes to their Internet docunents, if these
docunents do not qualify for other identifiers such as | SBN. F-
codes, enbedded into URNs, can be fetched fromthe URN generator
(http://ww. |ib.helsinki.fi/cgi-bin/urn.pl) devel oped in co-operation
between the national library of Finland and the Lund University
library, NETLAB unit. Attached to the generator there is a user
guide (http://ww.lib.helsinki.fi/meta/ URN-opas.htm; only in

Fi nnish), which tells the users how to use URNs.
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F-codes are also used within the Web harvesting and archiving
software (http://ww. csc.fi/sovellus/nedlib/), which has been built
for the Networked European Deposit Library (NEDLIB) project (see
http://ww. kb. nl /nedlib). NEDLIB harvester cal cul ates MD5 checksum
for each archived resource, and then builds an NBN-based URN fromthe
checksum The URN serves then as a unique identifier to the archived
resource. Traditional identifiers can not be used for this purpose,
since there may for instance be several variants of a book which
(quite rightly so) all have the same | SBN. Moreover, identifiers
enbedded into a docunent do not necessarily belong to the docunent
itself; thus the Wb archiving application can not trust the
identifiers enbedded into the body of the docunent.

The F-code built by the URN generator consist of:

Prefix (for exanple fe)
Year (YYYY; for exanple 1999)
Nunber (for exanple 1055)

The generator al so adds nanmespace identifier "NBN' and | SO 3166
country code. Thus a URN based on F-code would in this case be for
i nstance urn:nbn:fi-fel9991055

URNs created by the Wb archiving application have sinilar overal
structure, except that prefix (which my be defined by the operator)
is fea and year is not used. An exanple: urn:nbn:fi-fea-
5c5875e6e49ae649cad63e5eedf 6¢346

F- codes never need any special encodi ng when used as URNs, since they
consi st of al phanuneric codes only (0-9, a-z). This is often the
case for other national libraries’ NBN systens as well.

3.3 Encodi ng Consi derations and Lexi cal Equival ence

Enbeddi ng NBNs within the URN franmework usually presents no
particul ar encodi ng problens, since all of the characters that can
appear in commonly used NBN systens can be expressed in special
encodi ng, as described in RFC 2141 [ MOATS].

When an NBN is used as a URN, the nanmespace specific string wll
consist of three parts: prefix, consisting of either a two-letter |SO
3166 country code or other registered string, delimting character
which is either hyphen (-) or colon (:), and NBN string assigned by
the national library. Delimting characters are not lexically
equi val ent .

Hyphen is always used for separating the prefix and the NBN string.
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Colon is used as the delimting character if and only if a country
code- based NBN nanespace is split further in smaller sub-namespaces.
If there are several national libraries in one country, these
libraries can split their national nanespace into smaller parts using
t hi s net hod.

A national library nmay al so assign a trusted organisation(s) its own
sub- nanespace. For instance, the national library of Finland has
given Statistics Finland (http://ww. stat.fi/index_en.htm) a sub-
nanespace "st" (e.g., urn:nbn:fi:st:). The Finnish Council of State
(http://ww. vn.fi/vn/english/index.htm) will use sub-nanmespace "vn"
(e.g., urn:nbn:fi:vn).

Non- | SO 3166-prefixes, if used, must be registered on the gl oba

| evel . The Library of Congress will maintain the central register of
reserved codes. This register will be available to the nationa
libraries and other users in the Wb.

Sub- namespace codes beneath a country-code-based nanespace need to be
regi stered on the national |evel by the national |ibrary which
assigned the code. The national register nmust be available in the
Web and should also be linked to the gl obal register naintai ned by
the Library of Congress.

Two-l etter codes nmay not be used as non-1SO prefixes, since all such
codes are reserved for existing and possible future |1SO country
codes. If there are several national libraries in one country who use
the sane prefix - for instance, a country code -, they need to agree
on how to split the nanespace between them

Model s:

URN: NBN: <I SO 3166 country code>-<assi gned NBN string>
URN: NBN: <I SO 3166 country code>: <sub- nanespace code>-<assi gned NBN
string>

URN: NBN: <non-1 SO 3166 prefix>-<assi gned NBN string>

Exanpl es:
URN: NBN: fi-fel9981001 (A "real"” URN assigned by the National Library
of Finl and).

3.4 Resolution of NBN-based URNs

The (usually) country code-based prefix part of the URN nanespace
specific string will provide a guide to where to find a resolution
service, and the NBN register will identify the assigning agency.
Once the NBN-based URN resolution is in global usage, the nunber of
prefixes will slowly approach and may eventual |y exceed the nunber of
national libraries.
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If NBN assignment for a given country is linited to the nationa

bi bl i ography dat abase, then all NBN-based URNs for that country will
be resolved there. In one nodel these databases contain detail ed
resource descriptions including URLs, which will point both to the
copy of the docunent in the Internet and to the copy in the nationa
library’'s (legal) deposit collection. Due to the limtations in the
usage of |egal deposit docunments it is possible that the deposited
electronic materials can not be delivered in electronic form outside
the prem ses of the national l|ibrary.

If it is possible for the authors and publishers to retrieve NBNs to
Web docunents and there is no obligation to deposit thus identified

docunents to the national library, URN resolution service is not
possi bl e without a national Wb index and archive, naintained by the
national library or other organisation(s). A Wb index/archive wll

al so resol ve machi ne-generated URNs to the archived Web docunents.

3.5 Additional considerations

Gui del i nes adopted by each national library define when different
versions of a work should be assigned the same or differing NBNs.
These rules apply only if identifier assignnent is done nanually. |If

identifiers are allocated programatically, the only criteria that
can be used is that two docunments which are identical on the bit

| evel (have the same MD5 checksun) are deened identical and should
receive the same NBN. The likelihood of this happening to dissimlar
docunents is about 2764, according to the RFC 1321

The rul es governing the usage of NBNs are |less strict than those
speci fying the usage of I SBN or other, better established
identifiers. Since the NBNs have up to now been given only by the
personnel (catal oguers) working in the national libraries, the
identifier assignnent has in practice been well co-ordinated.

A NBN-based URN will resolve to single instance of the work if
identifier assignment has been automatic. G ven the nature of NBNs
it is also likely that different versions of the same work will
receive different NBNs even if the identifier is given manually.

4. Security Considerations

Thi s docunent proposes neans of encodi ng several existing

bi bli ographic identifiers within the URN framework. This docunent
does not discuss resolution except at a very generic |level; thus
questions of secure or authenticated resolution nechani sns are out of

scope. It does not address neans of validating the integrity or
aut henticating the source or provenance of URNs that contain
bi bl i ographic identifiers. Issues regarding intellectual property
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rights associated with objects identified by the various

bi bl i ographic identifiers are al so beyond the scope of this docunent,
as are questions about rights to the databases that m ght be used to
construct resol vers

5. Nanespace regi stration

URN Namespace I D Registration for the National Bibliography Number
(NBN)

Nanmespace | D

NBN

Thi s Namespace | D has been in production use in denonstrator systens
since sumer 1998; thousands of URNs fromthis nanespace have al ready
been delivered in Finland, Sweden and Norway.

Regi stration | nfornmation:

Version: 3

Dat e: 2001-01-30

The first registration of the NID "NBN' was done via the URN WG in
1998. The second, slightly edited registration request was done in
1999.

Decl ared regi strant of the namespace:

Nane: Juha Hakal a

E-mai | . juha. hakal a@el sinki . fi

Affiliation: Helsinki University Library - The National Library of
Fi nl and, Conference of European National Librarians (CENL) and
Conference of Directors of National Libraries (CDNL)

Address: P. QO Box 26, 00014 Hel sinki University, Finland

Both CENL and CDNL made decisions to foster the usage of URNs during
1998. The latter organisation has set up a working group for this
purpose. One itemin the conmon work plan is utilisation of nationa
bi bl i ography nunbers as URNs for identification of grey literature
published in the Internet. The NBN nanespace will be available for
free for all national libraries in the world.

Decl aration of syntactic structure:
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The nanespace specific string will consist of three parts:

prefix, consisting of either a two-letter |1SO 3166 country code or
other registered string and sub-nanespace codes,

delinmting characters (colon (:), or hyphen (-), and
NBN string assigned by the national l|ibrary.

Colon is used as a delimting character only within the prefix,

bet ween |1 SO 3166 country code and sub-nanmespace code, which splits
the national nanespace into snaller parts. This technique can be
used when there are several national libraries, which all need their
own nanespaces, or when the national library allows trusted partners
to set up their own sub-nanespaces within the national NBN nanespace

Di vi di ng non-1SO 3166-based nanespaces further with sub-nanespace
codes is not all owed.

Hyphen is used as a delimting character between the prefix and the
NBN string. Wthin the NBN string, hyphen can be used for separating
different sections of the code from one another

Non-1 SO prefixes used instead of the |1 SO country code nust be
registered. A global registry, maintained by the Library of
Congress, will be created and nade avail able via the Wb. Contact
i nformati on: nbn.regi ster@oc. gov. us.

Al two-letter codes are reserved for existing and possible future
I SO country codes and nmay not be used as non-1SO prefixes.

Sub- namespace codes nust be regi stered on the national |evel by the
national l|ibrary which assigned the code. The register nust be
avail able via the Wb, and it should be accessible via the gl oba
registry set up by the Library of Congress.

Model s:

URN: NBN: <I SO 3166 country code>-<assi gned NBN string>

URN: NBN: <I SO 3166 country code: sub- nanespace code>-<assi gned NBN
Ekk!ag;:<non-lso 3166 prefix>-<assigned NBN string>

Exanpl e:

A country code-based URN. URN: NBN: fi-fel19981001 (A URN assi gned by
the National Library of Finland).
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Rel evant ancillary docunentation

Nati onal Bi bliography Nunmber (NBN) is a generic nane referring to a
group of identifier systens used by the national libraries for
identification of deposited publications which |lack an identifier, or
to descriptive nmetadata (catal ogui ng) that describes the resources.
Each national library uses its own NBN system i ndependently of other
national libraries; there is no global authority which controls
syntax of these identifier systens.

Each national library can decide freely which resources will receive
NBNs. These identifiers have traditionally been assigned to
docunents that do not have a publisher-assigned identifier, but are
nevert hel ess catal ogued to the national bibliography. Typically
identification of grey publications have | argely been dependent on
NBNSs .

Sone national libraries (Finland, Norway, Sweden) have established
Web-based URN generators, which enable authors and publishers to
fetch NBN-based URNs for their network documents

Bot h syntax and scope of NBNs is decided by each national library
i ndependently. Typically, a NBN consist of one or nore letters and a
nunber .

I dentifier uniqgueness considerations:

NBN strings assigned by two national libraries nay be identical. For
this reason usage of a controlled prefix in the nanespace specific
string is obligatory in order to guarantee gl obal uni queness of NBN
based URNSs.

In the national level, libraries utilise different policies for
guar ant eei ng uni queness. A national library may automate the
delivery of NBN-based URNs. |In this case, the NBNs are assigned
sequentially by a program (URN generator).

Identifier persistence considerations:

Persi stence of the NBNs as identifiers is guaranteed by the

persi stence of national libraries and information systens, such as
national bibliographies, mintained by them NBNs have been used for
several centuries for printed materials. NBN based identification of
el ectronic docunments is a recent practice, but it is likely to
continue for a very long tine.
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Process of identifier assignnent:

Assi gnnent of NBN-based URNs is always controlled on national |eve
by the national library / national libraries. The Conference of
Directors of National Librarians (CDNL) has established in 1999 a
task force, which will co-ordinate the URN usage in all nationa
l'ibraries.

National libraries may choose different strategies in assigning NBN
based URNs. One option is assignnent by the library personnel only.
This is done when the docunent is catal ogued into the nationa

bi bli ography. Thus in this case the national bibliography database
will serve as the URN resol ution service.

A national library may al so set up a URN generator (generators), and
al | ow publishers and authors to retrieve NBN-based URNs fromthere.
In this case there is no guarantee that the identified resource wll
ever be catal ogued into the national bibliography, and URN resol ution
i s dependent on Web index/ archive.

Process for identifier resolution:

URNs based on NBNs will be primarily resolved via the nationa

bi bl i ography dat abases. In one nodel these databases contain
detail ed resource descriptions including URLs, which will point both
to the copy of the document in the Internet and to the copy in the
national library's (legal) deposit collection. Due to the
limtations in the usage of |egal deposit docunents it is possible
that the deposited naterials can not be delivered outside the

prem ses of the national library.

For those documents not catal ogued into the national bibliography
dat abase URN resolution may take place via national or internationa
Web i ndexes and/or archives. Nordic national |ibraries have
established in autum 2000 a joint initiative called Nordic VWb
Archive (NWA), which ains at creating a national Wb archive into all
Nordi c countries. Indexes to these archive systens will be able to
act as URN resol ution services of any document which a) is or has
been avail able via the Wb, and b) had an URN enbedded into it.

Country code and additional sub-namespace information will provide a
gui de to where to find appropriate resolution services. For

instance, if the country code is "fi", the primary resolution service
is the national bibliography database. Secondary resolution service
is the Wb archive
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Generally, there will be one or nore resolution services specified
for each country, depending on the assignment policy and services of

the national library. [If NBN assignnment is limted to the nationa

bi bl i ography dat abase, then all NBN-based URNs for that country will
be resolved there. |If the authors and publishers have been all owed
to retrieve NBNs to their Web resources, URN resolution services
require a national Web archive. |f other organisations have been

all owed to assign NBNs, they may al so set up their own URN resol ution
services

Rul es for Lexical Equival ence:

None in the global level. Any national library may provide its own
rules, on the basis of its NBN syntax.

Conf ormance wi th URN Synt ax:
Al NBNs we know of are ASCI| strings consisting of letters (a-z) and
nunbers (0-9). |If NBN contains characters that are reserved in the
URN syntax, this data nmust be presented in hex encoded form as
defined in RFC 2141. A national library may limt the full scope of
its NBN strings in URN usage in such a way that there are no reserved
characters in the URN nanespace specific strings
Val i dati on nechani sm
None specified on the global level. A national library may use NBNs,
whi ch contain a checksum and can therefore be validated, but this is
for the tinme being not a conmon practice.
Scope:
G obal
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8. Full Copyright Statenent
Copyright (C) The Internet Society (2001). All R ghts Reserved.

Thi s docunent and translations of it may be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation my be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
included on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zations, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.
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