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Dick R. Mifler explains how this innovative code can
help unlock library-based data from ILS ang MA¥ C

XML (eXtensible Markup Language) is fast gain-
ing favor as the universal format for data and
document exchange—in effect becoming the lin-
gua franca of the Information Age. Currentdy, “li-
brary information” is at a particular disadvantage
on the rapidly evolving World Wide Web. Why?
Despite libraries’ explorations of web catalogs, scan-
ning projects, digital data repositories, and creation

The core of libraries’ data troves are stored in proprietary formags of in-

of web pages galore, there remains a digi?f divide.

tegrated library systems (ILS) and i the complex and arcane MARC

formats—both restricted chiefly to the
province of technical services and systems
librartans. Even they are hard-pressed 1o
extract and integrate this wealth of data
with rescurces from outside this rarefied

exchanging data with our vendors, and
even mugrating from one ILS tg another

Why do we continue to haobble our
potential by embracing these| self-im-
posed limitations? Most ILSs began in li-

&&If we do not act quickly to integr%te
library resources with mainstream
web resources, we are in grave danger

of becoming marginalized 35

enviropment. Segregation of library in-
formation underlies many difficulties:
producing standard bibliographic cita-
tons from MARC dara, automartically
creating new muaterials lists (including
new web resources} on a particular topic,

18 Copyright © 2000 All Rights Reserved

|

braries, which soon recognized \thc pit-
falls of do-it-yourself solutions. thhus, we
wisely anticipated the necessity for starn-
dards. However, with the adwn\t of the
web, we soon found “cur” collections
and a flood of new resources appearing

in digital format on oppasite sides of the
divide. If we do not act quickly to inte-
grate library resources with mainstream
web resources, we are in grave danger of
becoming marginalized.

XMb’s huge upside

ith its exceptional flexibility, gen-
W erality, and convergence of fune-

tionality, XML offers an un-
precedented opportunity. Business inter-
ests recognize that users prefer to search a
single resource and are working round the
clock to prepare enticing information
portals complete with their “brands” of
information. Libraries, however, have the
unique advantage of well-known and
long-held values of impartality, trust,
confidentiality, thoroughness, and lack of
commercial interest and should notr make
the mistake of selling our good names as
some professional societtes have tried
with unfortunate consequences. Libraries
can add the unifying technical infrastruc-
ture of XML to their arsenal far more eas-
ily than the business world can convince
its customers that they oo share our val-

ues and high standards.

&r open internet standard
ML is becoming the de facto Inter-
Xm:t standard for representation of
information content (not format)—
optimized for web delivery. Technicaily, it
is a recommendation approved in Febru-
ary 1998, by the World Wide Web Con-
sortium (W3C). It is a metalanguage for
defining an unlimited namber of specific
markup languages, each of which may
contain an unlimited number of tags,
hence extensible. It is a subset of SGML
(Standard Generalized Markup Lan-
guage), ratified by the International Or-
ganization for Standardizadion (ISO) in
1986 and used widely in Europe and in
the publishing industry to assisc in the
electronic delivery and publication of
text-based documents.
By 1996 it was clear that SGML was
0o complex to be handled on the fly by
web applications, and similarly HTML
{(Hypertext Markup Language), an appii-
cation of SGML, was too limited in han-
dling digital presentation. In fact, vendors
of popular browsers were adding non-
standard tags o HTML for commercial
advantage, causing incompatibilities in
the display of documents on the web. To
address such problems, XML streamlined
SGML, adopted HTMLs popular syntax,
added web efficiencies, and influenced
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the introduction in February of XHTML
(eXtensible HTML}, which is poised to
supplant HTML.

Simplicity s slegancs
ocuments/records encoded to con-
D form with XML have both a logi-
cal and physical structure. Logical-
ly, they consist of a hierarchy of named el-
ements, which may be likened to fields,
with nested elements akin to subfields.
Each instance of a document has a single
root element to which other elements are
subordinate. Container elements simply
contain text and/or other clements. This
may be thought of as an inverted tree with
one root, many branches, and leaves rep-
resenting actual data values. Elements
must be delimired by matched pairs of an-

S ) XML’S HIERARCHICAL STRUCTURE. XML's e!ements are rro%t
easly charactenzed as an inverted tree with actual data values cccupying the leaves
(at the bottom?.

them, basically forming a terplate for the
logical structure of associated XML doc-
uments. [t expresses the hierarchy and
granularity of data, allowable atribuee
values, and whether elements are option-
al, repeatable, etc. When an XML docu-

ment conforms to a IYI'D, it is said to be

T3 SAMPLE XML FRAGMENT

<qualitier w-"6 /2330 ‘>d ug the apy-/gualifiers
/subject~

The container element "subject” has three
attributes (scheme, type, level) and two
subordinate elements, each with one “id”

attributes, but instead of a value contains
other elements ihat irherit these attributes

< gubject scheme="Me3SH" tyne="topical” isval - onmary">
<degeriptor id=" 12340 -Liver Diseases</descriptor -

gitribute. Note that the container e'ement has

In XML, names cf elements and attributes are
almost arbitrary, sut start/end tags are required

valid, although it can be well
formed withour being valid.

A DTD is not required, ie.,
browsers can read properly tagged
XML documents without one, but
ideally should be a companion to
XML documents. XML editors can
be configured to enforce adherence
to a DT

Although analyzng data and
establishing logical relationships re-
quires considerable intellectual ef-

gle brackets (start/end tags) 3 la HTMI,
with the important difference that end
tags are required. A document is said to be
well formed when its elements, marked by
their start and end tags, are nested prop-
erly within one another. Unlike HTMIL,
XML must be well formed (Figure 1).
To provide information about an el
ements properties, named attributes can
be embedded in its start tag. For example,
a unique identifier (id) could be referenced
within a decument by another aturibute,
identifier reference (idref) (Figure 2).
Physically, entities allow components
of a document to be named and stored
separately, permitting information reuse and
non-¥XMI. data referencing, e.g., images.
Usually, entities are declared at the top of a
document and then referenced within the
document, Other XML features are more es-
oteric and beyond the scope of this article.

A free-for-all?

oes all this flexibility porrend
D chaos? Not necessarily. Groups

with similar interests can develop a
suite of DTDs (document type defini-
tion) to accommodate their shared needs,
with local extensions readily providing for
unigue needs. A DTD declares each of
the permitted entities, elements, and at-
tributes and the relationships among
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fort, we can be cncouraged by the
example of other groups, which have
avercome inerda and differcnces to reach
consensus. DTTs have been used to define
a Biosequence Markup Language, as well as
ones for astronomy, chemistry, and math-
ematics. A Music Markup Language sup-
ports inclusion of sound and the display
of text encoding as sheet music!
Potentially more powerful than
DTDs, schemas use XMLUs syntax and
permit complex data types (e.g., in-

sheets are defined for various purposes.
Other specifications include XLink
(XML linking Language) to accommo-
date hypertext linking between docu-
ments. It goes beyond simple hotlinking
by permicting a single link to reference
multiple related documents. An XML
namespace is a collection of names that
are used in XML documents as element
types and attribute names. Within the de-
fined context, the names are thus guaran-
teed to be unique. Since a DTD defines
a single namespace, this comes inte play
when clements from different DTDs are
needed in one document (Figure 3).

£ feundation for eficiency
ML offers the power, precision,
control, and flexibility that should
appeal to librarians at the gut level.
Tt provides a unifying foundation for fu-
ture development due to its extensibility
{suitable for evolving standards), sophis-
ticated hyperlinking, modularity {(permit-
ting reuse of information in multiple con-
texts with different requirements), and
relative simplicity. It is often characterized
as self-describing in that tagging is in-
tended to be readable by nonspecialists.
In addition, XML is computer plat-

teger, decimal, time, language} to
validate XML documents more ef-
fegtively There are several proposed
schema languages under considera-
tion by the W3C, which plans to is-
sue its proposal this year.

Bivide and congesr

EUTZE INTELLIGENT HYPERLINKING

Aut-or. Bilings, John Shaw 1838-1813 é

This hypothetical fragment of a catalog or
weblicgraphy entry shows how clicking on

Biographical
. info
‘{" Portraits
2, Web sites
" Works by
Works about

ML is actually at the core of &
family of specifications, each

optimized to deal with a dis-
crete aspect of document manage-
ment on the web. These adjunce stan-
dards are in various stages of develop-
ment. For example, XSL (eXtensible

Stylesheet Language) is similar to Cascading

a single hotlink can yield muliple options for
users seeking information about this famous
physicianfibrarian XLink permits embedded
resource locators to create functionality i
docurnents, such as condiional links to scope
notes and cross-references in authority records,
as well as tnggered database searches

form and software applicaton neutral.

Style Sheets and separates display instruc-
tions from the content designation covered
by XMI.. The separation of presentation
from content is one of the most powerful
aspects of XML. The same dara can be dis-
played in as many different formats as style

This makes it ideal for handling every-
thing from highly structured database
records to semistructured documents in
order to facilitate their exchange. While it
has been used mostly in web publishing,
XML support for intcroperability under-
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pins its wide acceptance in computing,
business (particularly in e-commerce), and
science. Of particular interest to libraries,
XML is supplanting EDI (Electronic Data
Interchange) standards. Disparate data
sources are easier to integrate and process
when they share XMLs syntax.

New products with XML support
are appearing almost daily. In May, Ora-
cle released the long-awaited Internet File
System (iFS), which can automatically
build a relaticnal database from an XML

Behind XHTML

1s a new standard that prings HTML 4 into
conformance with XML (i.e., readily viewed,

edited, and validaied with stancard XML focls),

inhienting its benefits:

e Extensibifity. Relatively easy to introduce new
elements and attributes. HTML's fixed tag set

was not the sotution for controlling display.

o Flexibility. Regains power of SGML. without
mrost of its complexity.

Electronic content preservation
nlike SGML, XML has a fixed
“ character set, Unicode. Unicode in-
corporates venerable ASCIIs 256
one-byte values and, by using two bytes
for each character, expands this to more
than 65,000 possible values. XMI. has
also adopted the ISO 10646 character en-
coding formar thart uses up to four bytes,
providing for over two billion unambigu-
ous possibilities. These universal sran-
dards allow XML to handle diacritics,
special characters, and non-Roman

data just like ordinary text, both
within documents and in comput-

er operating systems and applica-
tions. This is of critical importance

to libraries as well as to the inter-
nationalization of data networking.

Due to Unicode support and

platform neutrality, XML offers

the greatest promise of data

s interoperability. Eliminates present incompatibili-

ties in extensions to HTML for vanous browsers.

* Precision. Requires end tags, proper nesting
(no overlapping elements), lower-case slement
angj attribute names, attributes always quoted.

e Dynamic. Supports applications that rely on

longevity (or future-proofing) as
hardware, software, and network
protocols continue to change.
Lane Medical Library at Stanford

is using XML to convert c-mail

the Document Opject Model (COM).
« Meduarity Can be configured to support

personal digital assistants, cellular phones, stc

s Compatibility. Technical features largely
backwards compatible with HTML.

DTD and easily output XML docu-
ments. Also in May, [ntel announced new
products designed to speed up processing
of XML documents at the hardware lev-
cl. Sun is adding an extension to Java to
accommodate XML, which incorporates
SAX (Simple API for XML), a popular
Java-XML interface. Microsoft’s Internet
Explorer 5 was the first to support XML
display, and Netscape has announced that
it wants to turn Navigaror into an XML
platform. There is plenty of hype, but
there is also persuasive momentum.
Much open-source software is freely
available, including SAX and the develop-
ing DOM (Document Object Model), a
stapdardized interface to XML data from
W3C, which will allow programs and
scripts to access and update dynamically
the content, structure, and style of docu-
ments. The document can be further
processed, and the resules of that process-
ing can be incorporated back into the pre-
sented web page. All most of us need to
know is that there will be a wide array of
products to create, manipulate, and lever-
age XML data easily. A related driving force
is economics: some estimate cost savings
in data distribution of 30 to 60 percent by
using XML. Examples below illustrate
current trends and the potential benefits
of wide application of XML in libraries.

28

and possibly other electronic doc-
uments in obsolete formats where
the programs that created them are
no longer available. The deterio-
fating, magnetic tape archives con-
tain e-mail, project, and computer
program documents of Nobelist Joshua
Lederberg, Edward Feigenbaum, and
others who developed the “expert
systems” branch of artificial intel-
ligence from the 1970s. Analysis of
the e-mail will allow mapping it
into elements, such as date, to,
from, re, message, etc. Personal .
names can be inverted, and threads
to and from related messages may
be preserved with XML linking .
features. Device-independent, XML-
based e-mail systems that are in the
works will eliminate the need for
such conversions,

Bibliographic datahases
D atabase management is a complex
topic. XML provides for unam-
biguous identification of complex
dara structures that can be treated as ob-
jects., Namespaces can be used to unite
parts of DTDs or schemas to help man-
age greater complexity. And database in-
terface products supporting XML, such
as Oracle 8i (relational) and Ozone (ob-
ject-oriented), are available.

The best argument for the feasibility
of using XML in conjunction with data-
base management is the example of the
National Library of Medicine (NLM). As

part of a project to modernize its com-
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puter systems, NLM chose XML as the
format for disseminating MEDLINE bib-
liographic citation data and will spend
much of this year converting more than
11 million records. XML serves as the in-
put/cutput mechanism to a commercial
relational database product.

NIM took the opportunity of
switching formats to make organization-
al changes in data, such as separating er-
rata and retraction information from t-
tles and providing for new elements, e.g.,
corporate author. XML will be the only
distribution format for MEDLINE be-
ginning in 2001. NLM plans to produce
an XML version of MeSH (Medical Sub-
ject Headings) and eventually of its
MARC cataloging. XML is also used in-
ternally for the forthcoming NLM Gate-
way, an intelligent search tool that can
query the multiple back-end retrieval sys-
tems operating at NLM.

The NASA Astrophysics Data Systern
also chose XML for reformatting all its bib-
liographic records. DialogWeb now uses an
XMl. datazbase interface, and WIPO
(World Intellectual Property Organization)
has announced that XML is the preferred
format for document submission.

XML offers the potential for even
mote sophisticated presentation of query
results. Indexing entries could be con-
verted on the fly to construct a search re-
sult in XML that has structure and func-
tionality, e.g., an author browse could dis-

Behind XML MARC

s Converts MARC records to XML documents,

includes sample DTDs for bibliograpnic records

and authorities.

Includes flexible maps {also in XML) to permit
alternative mappings, localization.

Fres for noncommercial use.

Released: December 29, 1999;

announcad: February 15, 2000.

Cver 300 licensees from over 40 countries.

Produces by Lane Medical Library, Stanford
University Medical Center.

e Available at: xmimarc.stanford.edu

play surnames, with an option to “open”
selected ones to see an alphabetical sub-
arrangement of forenames with multiple
hotlinking and hit counts.

KMALMBRGY?

espite its simple hierarchical struc-
n ture, XML reveals a remarkable ac-

commodation for complex biblio-
graphic daca. Librarians must take a very
serious look at MARC and AACRZ in
view of the many advantages afforded by
XML. Creating DTDs for MARC would

be a considerable task, but can we afford
to do nothing with z formar designed for
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card production in the 1960s? It appears
possible to incorporate the best of MARC
into a modern format with correlated
“cataloging” rules for the 21st century.

Beginning in September 1998, Lane
Medical Library undertook the Medlane
Project, which involved converting catalog
records to XML for integration with oth-
er web resources. Lane developed sample
DTDs to explore restructuring and sim-
plifying MARC and released XMLMARC
software to demonstrate conversion feasi-
bility. Currently, the project focuses on in-
dexing and interface development.

In January, a French government
agency released BiblioML, which con-

verts Unimarc to XML. The Library of

Congress produced a literal mapping,
MARC SGML, from 1995 to 1998. Lo-
gos Research Systems” MARC to XML w0
MARC Converter and other mappings

are also literal.

HERE. 87
fully XMl.-based integrated [i-
Abrary system is feasible within
three to five years. ILS vendors,
notably Endeavor, are beginning to in-
corporate XML into existing systems.

The American Library Association could
use the model of W3C to expedite de-

velopment of the required standards,
specifically creation of D'TDs or schemas
for records underpinning ILS modules:
bibliographic, authorities, holdings,
users, vendors, transactions, intetlibrary
loans, check-in, etc. Financial DTDs al-
ready exist. Although a daunting task,
businesses are embarking on such devel-
opment in other areas. Why not for li-
brary systems?

&n clegant solution

ML affords an elegant solution to
XWhat at first appear to be complex

and unmanageable problems. If
IL.Ss and MARC were XML-based, we
would be unshackled and free to con-
centrate on enhancement of functional-
ity and cross-system integration, far
surpassing today’s systems. This single
change to an open, universal format,
which includes a role for library system
vendors, can transform the time-hon-
ored MARC format to prevent its ob-
solescence and put libratians in the
mainstream—Dbetter positioned to serve
our users. B

Dick R. Miller (dck@stanford edu} is Systems
Librarian anc Head of Technical Services, Lane
Medical Library, Stanford University Madical Center

Links

GEMNERAL
LC MARC SGML
icweb.loc.gov/marc/marcsgml.htmt

MARC and SGML/ L
WWW.0as:s-open.org/cover/marc.htmi

NLM MEDLINE XpMi
www.nim.nih.gov/bsd/xmi_announce.htmil

XHTML.org
www.xhtmi.org
XML.commune
www.xmi.com

XML Cover Pages
WWW casis-open arg/cover

XML.org
WWW.XIMILOrG

STANDARDS
Unicode
www.unicode.org
W3C XHTHML
www.w3.org/TR/xhimii

W3C XML
www.w3.0rg/TR/REC-xml

PRODBUCTS
BiblioML
www.culture. fr/BibhoML
Logos BARC XREL
www logos.com/marc
XKMLMARC
xreimarc.stanford edu

includes library-oriented webliography.

Internet filtering for librarians

who hate !ntemet f}ltermg

Eﬁ

] pom‘toadda'de(ete
4 aiso be used fo manage a full range of services

value, a single card provides the patron

inciuding

printing, copying, or puachasing made through the Infermet.
Wmisabilltytosto:enotonlymfamhonbutalsomw

with superior sevvice

] Intermet time when needed. Your patrons’ smart-cards can

 while helping the lbrary recover costs at the same time .
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Just a few of the
benefits of using
IERA

-@&mw&uﬁﬁ‘di&n is Internet based so
on-site hardware is reduced,

-Daily information downloads and
expensive network servers are not
needed.

-There’s no need to separaie adult
and youth workstations since the sys-
tem works on both.

-LibraryGuardian requires both a card
and a password to prevent unautho-
rized use.

2851 Cole Cour‘t !\on ross, (760@3;3 ‘5()0%3((:9 |

B500-675-02535 www.vernlib.com




