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From an academic and educational viewpoint, one could
say, unfortunately, not too well right now. Here are some
reasons. One of the reasons is the complexity of XML. It
may well be as simple as it can be, but it is not simple, and
it requires substantial effort to master the syntax and
restrictions of its structure. For example, <xsl:number
count=“paragraph” format=“&#x0430;”> is an instruc-
tion to number paragraphs in old Slavic, a powerful fea-
ture, but probably not frequently used, nor immediately
comprehensible to the casual reader. Despite its complex-
ity, the structure of XML relates well to the thought
processes of most chemists and to the process of using
marked-up text. For example, entering a name in the
author search box of the World of Science, or other chem-
ical database, is becoming so obvious as to require almost
no thought. It could be suggested that, even though the
details of XML syntax are not widely known, the struc-
ture that it imposes on documents is both understood and
expected.

Successful Examples

A number of databases have
been developed in our research
group and made available on the
Web. The general process we
have followed is first to gather
data from the huge and disor-
dered sources and put them in
an ordered and focused form.
We then take this collection and
find a way of presenting it so
that it is useful information. For
example, we have explored the Web for university chem-
istry departments, collected their URLs and names in text
files, which we do not make available, and used these text
files to create HTML and Java programs, which can be
queried through the Internet. This final product is valuable
information and it is created by a two-step process: order
information and then present it. The database is available
at <www.ch.cam.ac.uk/c2k/>.

We could introduce another step into the process:
ordered information to XML before creating the simpli-
fied and beautified form, which is then made available.
However, this extra step requires additional effort, which
brings no immediate benefit. The potential of the XML
form in chemistry is that it could relate well to other peo-
ple’s XML data and to old data from related projects in
the group. However, this stage is an advantage for the
future, and not the present, unless a clear community con-
sensus is to recognize the preferred structure of XML for
chemists; then, this extra step should become worthwhile.

While marking-up, ordering, and sharing data, one
success of our department is our list of colloquia. Six dif-

ferent subject-groups within the department regularly
invite external speakers to give lectures, while many other
lectures are arranged on a less predictable basis. How can
all of this information be put in a consistent form and used
effectively to produce current information and a search-
able and logical archive? The information comes from a
wide variety of people, who usually run the colloquium
program for only a short time before handing the respon-
sibility on. The entire process achieves the unification of
disparate information. Today’s lectures are available on
the Web at <www.ch.cam.ac.uk/today/>, a page that is
automatically updated. Historical lists and current lists of
lectures are available in a consistent format. Information
is flowing freely and available to be used and reused in
different ways, both automatically and by individuals. A
restricted subset of HTML is used to order the informa-
tion. The restrictions mean it could easily be converted by
computer to a pure XML form. This is a successful data-
handling project in chemistry, which has not been a triv-

ial problem to solve. However, it
is much simpler than the more
general issues of chemical infor-
mation.

Lecture handouts are also
shared well, not because they
are produced in a consistent
and reusable form, but because
of the high standard of our
undergraduates’ ability and
industry. Exam papers also
work effectively, because a
very precise format is required
and enforced. We do not have

the option of turning to another publisher who might be
more relaxed about presentation and the precise way in
which diagrams are constructed. Compound data-
bases and experimental data are shared much less
effectively, even within the department of chemistry,
and the situation gets worse when communication is
attempted with other departments.

Conclusion

There is a long way to go before XML is used routinely
to improve and enhance chemical communication.
However, XML friendly structures are already in place,
and this should mean that a lot of data can easily be
moved to this marked-up language. If an XML-based
standard is accepted, then this process could be very rapid
and data could be shared and reused much more easily
than is now possible.
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an element of their design. The vast complexity of their
operation meant that they were forced to handle about to
every possible mode of information delivery with only a
small minority of their information suppliers delivering
content in an XML format. Even when it is available it
is not used, as the tags are stripped before being regen-
erated at the end of the document handling process.
CAS does have an extensive thesaurus, but this is not
publicly available. It was agreed that there is a need for
CAS and IUPAC to discuss common ontologies.

Gary Mallard from the U.S. National Institute of
Standards (NIST) summarized XML activities within
that organization. According to Mallard, NIST uses
XML for standardizing the delivery of the following
types of scientific information: numerical data,
exchange of instrument/reference data, materials prop-
erty, and reactions design. The wide range of experience
gained by NIST in different fields of scientific informa-
tion delivery have placed it in a unique position to
advise on the strengths and weaknesses of XML in
chemistry. Quite often difficulties have arisen over
rather banal problems such as unit names not being
standardized internationally (e.g., meter vs metre vs
mètre), symbols requiring special fonts and characters
(e.g., unit °C, prefix µ, and quantity Vemf) or cases in
which symbols are not available (or are not standardized
internationally) for all units or quantities. Mallard, was,
however, quick to point out some of the drawbacks of
XML. He highlighted the problems associated with files
that are essentially uninterpretable if the explanations of
the individual labels used are not open and freely avail-
able. According to Mallard, he had created a nice pres-
entation of the various XML efforts underway, but a
problem arose when it turned out that several of the ref-
erence Web sites essential for the understanding of the
ontologies no longer existed.

A Project for IUPAC

At the conclusion of this very successful meeting, Steve
Stein of NIST was appointed to draft a project proposal to
IUPAC on “Standard XML Data Dictionaries for
Chemistry.” In addition, a group of volunteers was estab-

lished for a task group to support this project. The group
plans to give a presentation at the coming CAS/IUPAC
Conference on Chemical Identifiers and XML for
Chemistry to be held in Columbus Ohio on 1 July 2002.5

The Future

The future is always difficult to predict and those who are
brave or foolish enough to attempt it are usually proved
wrong—often before their predictions go into print.
However, I would like to put one point at the end of this
summary: IUPAC is in an excellent position to provide a
vital service to the scientific community by assisting in the
development of information technology in chemistry and
associated sciences. This is probably a unique situation in
the history of IUPAC because those championing this
work clearly understand the need to work fast, but also the
inherent limitations of working within an IUPAC frame-
work, as shown by the dos and don’ts list from the
Brisbane meeting. I wish them all the best and hope to see
all of you at the IUPAC/CAS conference in July.
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