Citations in Hypermedia:
Implementation Issues

Peter Jorgensen

Internet sources are increasingly used in scholarly work
at all levels, yet it is often difficult to collect the informa-
tion needed to cite these sources properly. The author
proposes a method by which bibliographic information
embedded in electronic sources could be automatically
extracted when needed and discusses existing standards
that could be utilized to accomplish this and impediments
to implementation.

e-sources, have become an important repository of

knowledge. E-sources have the unique quality of
being accessible to anyone who might want to cite or quote
their content in a form that allows direct transfer from
the source to the derivative through the copy-and-paste
functionality of information technology (IT). While this
transfer of content has been made easy, it is still a difficult
and manual process to capture and properly utilize the bib-
liographic information describing e-sources. In many cases,
notably Web pages, the bibliographic information is already
embedded in the source, yet it is not easily accessible.

It has been more than ten years since issues regarding
the need for standards for citing hypermedia works were
first raised.! During that time an explosive growth and
evolution of hypermedia mainly in the form of Web sites,
but also in CD-ROM, DVD, and other formats has occurred.
The Internet in particular is increasingly used by scholars
at all levels in support of their research and writing.? IT has
been firmly embraced by scholars in every field, at the least
for manuscript preparation and in many cases for the entire
research and publication cycle. Yet scholars haven’t begun
to take advantage of the potential mechanisms that IT can
afford for accurately identifying sources and linking these
sources to our citations of them.

Electronic sources of information, also known as

I Citation standards

Citation standards fall into two categories: formatting
of citations in derivative works and inclusion of biblio-
graphic identifying information in original works.
Standards for formatting citations for e-sources have
been established by a number of authorities. These
authorities include the Modern Language Association
(MLA), the American Psychological Association, The
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Chicago Manual of Style, the National Library of Medicine,
and others.? These standards for e-sources differ from one
another just as their print counterparts do (see appendix
A). However, the actual metadata (i.e. title, author, year
published, etc.) are, of course, the same for any given
item. Only the presentation of this information varies.
Because computer-aided formatting of citations and refer-
ences is handled now by a variety of bibliographic data-
base managers this aspect of citation reference will not be
discussed further.

Very little, however, has been done on the part of
e-publishers to make proper citing of works straightfor-
ward. The few exceptions are mostly in the form of writ-
ten instructions at the beginning or end of a work, or on a
separate page, stating the preferred wording and format
of a citation to that work. Some e-publishers provide a
formatted (such as in MLA format) citation for copy-
ing which is helpful but also renders them less useful
for those who need to use other formats. The American
Library Association (ALA) provides a button labeled “cite
this page” on the pages of their Web site.* It produces a
page with the ALA-formatted citation ready for copying
and subsequently pasting into a references list, again,
less useful for those not adhering to the ALA’s preferred
style. Until recently PsychInfo provided a button at the
beginning of each paragraph of full-text articles available
through their Web site. This button displayed the format-
ted citation in a separate window ready for copying.
This feature has, however, been removed from the Web
site. The ACM Portal provides links on citation pages for
displaying bibliographic metadata in a format suitable
for importing into two popular bibliographic database
management systems (EndNote and BibTex).5 The result-
ing output must then be saved as a text file and imported
into the database.

These are just a few of the solutions that have been
implemented by a variety of organizations. The lack of
standardization in and, in some cases, the ephemeral
nature of providing bibliographic information to the
reader will limit the use of these aids. The remainder of
this paper will focus on a method that can be applied
across a range of digital media types and operating
systems and could form the basis for a much needed
standard.

I Enabling technologies

The digital nature of e-sources should make capturing
the information necessary to properly cite them espe-
cially easy. Viewing e-source material requires the use of
a digital information system of some sort, often a Web
browser or other viewer running on a computer.6 Most,
if not all, of these programs now include the capability to
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select, copy, and paste portions of material on screen into
a system-wide data structure commonly known as a clip-
board or pasteboard. Taking notes is thus facilitated and
direct quotations are no longer subject to typographical
errors introduced by the quoter.” The author previously
suggested that this copying facility could be harnessed
to automatically gather bibliographic information which
could then be attached directly to a quote or linked to
through a bibliographic database.? In order to accomplish
this goal, the necessary bibliographic information must
be embedded in the e-source in a standardized, or at least
parsable, form. Because it has been shown that resource
authors can provide good metadata in Dublin Core (DC)
format, it is reasonable to propose that authoring systems
should make it easier to include properly formatted meta
information in e-sources.® In addition, the software that
is used to access e-sources must have the capability to
harvest the bibliographic information when required and
make it available to the user. These requirements will be
addressed in the following sections, which will use Web
document technology as the frame of reference, keeping
in mind that very similar techniques can be applied to
other digital publication forms, such as DVD.

I Proposed solutions
Embedded bibliographic information

Metadata tags are now quite common, although their use is
primarily for embedding information regarding the author-
ing software and instructions to Web “robots” and caching
servers.!0 The addition of bibliographic metadata is no
more difficult and, in fact, is already being done by some
authors and publishers using three largely compatible
standards.!! These standards, the DC, the Metadata Object
Description Schema (MODS), and the Metadata Encoding
and Transmission Standard (METS) are discussed briefly in
the following sections.

DC

The DC metadata standard was initially developed by
an ad hoc group of scholars invited to the OCLC/NCSA
Metadata Workshop held in Dublin, Ohio, in March 1995.
Since then the DC Metadata Initiative (DCMI) has been
established to provide formal leadership in developing
and maintaining the standard.’? The standard contains
eighteen basic elements (table 1) and has been incor-
porated into ISO Standard 15836-2003, NISO Standard
739.85-2001 and CEN Workshop Agreement CWA 13874,
the Open Archives Initiative, and implemented by more
than two hundred data providers.’® Tags of primary inter-
est to the scholar wishing to make proper attributions are
dc:title, dc:creator, dc:date, dc:source, dc:publisher, and

Table 1. DC elements

audience format rights
contributor identifier rightsHolder
coverage language source
creator provenance subject

date publisher title
description relation type

dc:identifier. The DC is missing elements that would be
useful for proper citing, such as editor (which is included
but not differentiated in the dc:creator element) and
conference-related information. These items could be
included in one of the catchall elements, such as identifier
(or better yet, its refinement bibliographicCitation).

MODS

The U.S. Library of Congress has developed MODS as
an alternative to DC. In their words, MODS “is intended
to be able to carry selected data from existing MARC
21 records as well as to enable the creation of original
resource description records.”!4 This schema utilizes XML
and is richer than DC but not as rich as MARC.?% Its rich-
ness has made it the format of choice for intermediate
records in several conversion processes.!®

METS

METS was developed as part of the Digital Library
Foundation initiative as an open standard for digital
object description.”” METS is the most finely grained
metadata standard of the three considered here. It is
intended to be used strictly for creating documents which
describe digital resources, although it does have a provi-
sion (the <FContent> element) for including the actual
content of the object the METS document describes,
rather than the usual file specifications only.!8

Of these three standards, DC is both designed and
most widely implemented as an embedded source of
metadata in e-sources. Therefore the remainder of this
paper will focus on DC meta tags, recognizing that the
principles being presented can just as well be applied to
other embedded metadata standards.

Of course, the inclusion of metadata elements in e-
sources is a requirement for the utilization of this infor-
mation by citing authors. These tags could be added
by authors themselves, as supported by Greenberg et
al., or it might become the added value that publish-
ers provide as the scholarly press becomes increasingly
digital and Internet-based.’” At any rate, there are now
several (largely experimental) solutions to the problem
of automating the creation and addition of well-formed
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meta tags. One model generates meta tags based on an
analysis of the content of any Web page whose URL is
supplied by the user20 After retrieving and analyzing
the Web page, a form is typically presented which shows
the values that the program has assigned to the DC ele-
ments. This form is similar to those presented initially
by other sites which then use the input to the form to
generate meta tags.?! It seems, however, to this author
that the logical place for this functionality may lie within
the authoring environment itself. This paper will not
treat this issue further except to stress that facilitating the
creation or generation of valid bibliographic meta tags
is as important to their widespread adoption as creating
the tools to extract them.

The final step in the process of automating the capture
of bibliographic metadata is the harvesting of this infor-
mation by someone wishing to properly cite the source.
The next section will present a model for this process
and a proof of concept in the form of an AppleScript
program.

Automatic citation production

Enabling display software to gather the bibliographic
information when needed could be implemented in the
following nonexclusive ways.

» Display software could automatically gather the
information whenever material is copied and append
it to or embed it in the copied material on the clip-
board.??

» A separate “copy citation” command could be inclu-
ded in Web browsers that would copy just the
bibliographic information to the clipboard. The infor-
mation would then be available to the system for
insertion into the user’s reference management data-
base (with appropriate information embedded in the
record linking it to the copied material) or inserted as
a formatted citation into a document.

» The bibliographic information could be automatically
added to the user’s bibliographic database when a
document is viewed, possibly adding a date and time
stamp to help the user manage this information.

Certainly this list does not represent all of the possi-
bilities. Any one or a combination of these methods could
easily be incorporated directly into Web documents by
the use of such embedded software as Java or JavaScript.
Alternatively, these methods could be provided by the
browser program or as a system-wide service. A service
which extracts metadata is available from DC-dot, but
rather than create a formatted reference or an import-
able representation, it displays the results in an editable
table.? This is certainly useful for metadata editors, and
serves as a proof of concept for but does not implement
the functionality that this paper proposes.

A model for bibliographic metadata extraction

Extraction and utilization of bibliographic metadata
requires the following four separate steps.

1. The e-source must be parsed and the metadata
extracted

2. The metadata must be normalized

3. The metadata must be converted into a form that
can either be imported into a bibliographic database,
pasted as a formatted citation into a word processor
document, or otherwise made use of

4. The formatted metadata must finally be inserted into
the desired database, document, or other destination

Parsing the e-source document

Parsing the bibliographic metadata in a document con-
taining DC meta tags is a trivial matter due to the nature
of HTML. Each meta tag must begin with the characters
“<meta” making it easy for a program to locate the begin-
ning of each tag. All meta tags are in the <HEAD> element
of the HTML file, so the parser can stop processing the file
when it reaches the </HEAD> or <BODY> tags. Checking
for both of these provides some protection against poorly
formed HTML files that might be missing one or the other.

Normalizing the metadata

The second step, normalizing the metadata, could include
correcting the sequence of authors’ names, checking
authority files, enforcing capitalization standards, or even
applying controlled vocabulary term substitution. This
aspect of the process is not considered further here.

Formatting the metadata

Before the metadata can be inserted into a database or a
document (directly as a reference), it must be formatted
according to the requirements of the application and the
user. In the case presented here, the metadata is saved
into a tagged text file suitable for importation into an
Endnote bibliographic database. It could also be stored on
the system’s clipboard data structure as formatted text.

Inserting the metadata

Finally, the formatted metadata could be inserted into a
document by pasting. It is also possible, given sufficient
information about the programming interface of the
application, to insert the data into a newly created record
in a database. An increasing number of programs provide
methods whereby other processes can interact with them
in this way.

I Proof-of-concept implementation

An application has been developed in AppleScript which
implements the process as previously outlined. The appli-

188 INFORMATION TECHNOLOGY AND LIBRARIES | DECEMBER 2005



cation interacts directly with the Safari Web browser to get
the HTML source of the current page, although it could
easily be modified to work with other browsers. It parses
the <HEAD> element of the page, extracting any DC meta
tags that it encounters. The application next writes the
corresponding data to a file formatted for importing by
EndNote. Finally, it sends a system message to EndNote
instructing it to import the file. As of version 8, Endnote
does not provide AppleEvents support. Therefore, an
AppleScript program cannot “tell” EndNote to insert
data directly into its database.?* AppleScript is, however,
capable of mimicking such user actions as menu choices
and keystrokes. This facility has been used with limited
success to paste text directly into EndNote fields. This is
less than satisfactory because of the lack of inter-process
communication to coordinate the timing of the simulated
user actions. The proof-of-concept implementation, there-
fore, creates a text file that EndNote then imports. Because
the importation of the file is a separate step, it could be
postponed until a number of e-source documents had been
processed and their data appended to a single import file.

I Conclusion

Bibliographic metadata, especially in the form of DC
meta tags, is increasingly embedded in e-documents.
A process by which this metadata can be extracted by
readers for their use has been described. A proof-of-con-
cept implementation has been produced and is available
under the GNU license from the author. It is hoped that
the existence of this tool, and similar ones which will
surely follow, will accelerate the inclusion of biblio-
graphic metadata in e-documents.
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Appendix A. Electronic source citations in different formats

These formatted citation examples were produced by EndNote 8 from a record entry using the styles shown.
APA

Cailliau, R. (1995, Feb 16, 2001). A little history of the world wide web. Retrieved August 28, 2001, from http:/ /www.w3.org/
History.html.

Bioscience

Cailliau, R. 1995. A little history of the world wide web. W3C.

CBE Style

1. Cailliau R. 1995 August 28. A little history of the world wide web. 1.24. W3C <http:/ /www.w3.org/History.html>.
Accessed 2001 August 28.

The Chicago Manual of Style

Cailliau, Robert. 1995. A Little History of the World Wide Web. In, 1.24, W3C, http://www.w3.org/History.html.
(accessed August 28, 2001).

IEEE

[1] R. Cailliau, “A little history of the world wide web,” vol. 2001, 1.24 ed: W3C, 1995.

Library Quarterly

1. W3C. “A little history of the world wide web.” http://www.w3.org/History.html August 28.

MLA

Cailliau, Robert. “A Little History of the World Wide Web.” 1995. Web Page. 1.24 (Feb 16, 2001): W3C. August 28 2001.
<http:/ /www.w3.org/History.html >.

NLM

Cailliau R. A little history of the world wide web. [Web Page] 1995 [cited 2001 August 28].
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