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1 The Role of W3C Standards in Developing the
Web

The Web is a communication system; it allows people to
exchange information. Its features are found in other com-
munication systems as well, but the combination of those
features makes the Web unique. In particular, the Web shows
how it is possible to use computers to enhance communica-
tion. And that is because the Web has given us ideas for how
to turn semantics (i.e. meaning) into syntax. W3C has cho-
sen the expression of meaning in formal languages as the
primary means to make the Web more useful. Let me ex-
plain.

Like books, the Web allows a single author to reach many
people, who do not all need to be reading at the same time.
But publishing on the Web is faster and cheaper. Plus, the
fact that the information is in electronic form allows easy
adaptation to different environments (if the encoding of the
information follows certain guidelines). Of course, there are
environments where a book is easier to handle. On the other
hand, it may be difficult to get the book in the first place,
while access to some kind of network to connect to the Web
is available increasingly more readily.

Like e-mail and e-mail mailing lists, the Web allows
people to react to other people in a reasonably short time.
Not as short as with face-to-face communication or the tele-
phone, but without the time pressure: the information waits
for the reader, it is not lost when the listener is unavailable
at the moment the speaker speaks. Reacting is not as simple
as e-mail, though, or at least not yet, because it requires
write access to a Web server, either your own or somebody
else’s (the latter via wiki software, for example). On the
other hand, it becomes easier to refer to older messages,
because they have a unique address on a server. (Mailing
lists can be, and often are, coupled with a Web archive for
that purpose, of course).

Not that stability of information is guaranteed on the Web.
Stability relies on people maintaining their data (apart from
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accidents, of course, such as computer failures, but in prac-
tice such accidents are rarely the reason for information dis-
appearing). The technology on which the Web is mainly
built (DNS, URLs, various protocols and formats) assumes
that information stays stable for a certain time, so that it
makes sense to make references, but stability is not built-
in. Ted Nelson’s original idea for Xanadu [1] included sta-
bility, in the sense that all earlier versions of information at
a certain location remained available. The peer-to-peer sys-
tem Freenet [2] also has a notion of stability: information
remains bit-for-bit the same throughout its lifetime, and the
lifetime does not depend on the publisher but on whether
somebody somewhere is interested in the information.

On the Web, stability is still an unsolved problem. On
the one hand, we do not want valuable information to dis-
appear when the publisher is no longer able to maintain his
computer (the Internet Archive [3] does its best to keep in-
formation online on its computers that no longer exists else-
where); on the other hand we also want to be able to forget,
especially privacy-sensitive information.

For the moment, the W3C position on stability is that it
is a social problem (see Tim Berners-Lee’s “Cool URIs don’t
change” [4]). As long as most information is identified by
location (URL) rather than by a more indirect, abstract iden-
tifier (URN), there is not much more we can do. And we do
not know yet how to make a sufficiently fast and scalable
system based on URNs. Books, of course, use URNs: they
refer to each other by author, title and year, sometimes ISBN.
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Figure 1: A Schematic Diagram of the Flow of Information on the Web1.

To translate that identification into a location (building, room,
shelf) takes time. The Freenet system mentioned earlier uses
URNs; on that system information moves around to wher-
ever it is needed and thus it does not have a fixed location.
And despite research and experiments, it is still slow, unless
the information happens to already be at a location near you
(“near” in network terms). Quite different from the Web,
where the reference is equal to the location and thus the
information comes via the most direct link, in 3 seconds for
a simple Web page, or a few seconds more for a complex
one. Unless the information is no longer at that location, of
course.

When used interactively the Web presents itself as a
hypertext system. Unlike references in books, which require
some effort (sometimes a considerable effort) to be followed,
references in Web documents require no more than a simple
click and the referent is downloaded in seconds. Only, of
course, if the reference is to something else on the Web, but
the popularity and size of the Web is such that there is a
good chance that the linked information is indeed online.
Interaction via hypertext is not unique to the Web, but the
combination of hypertext with such a large and varied col-
lection of information is.

The Web is a modular system, in the sense that it allows
different modalities of information (text, sound, images,
video…) to be transported in different ways (HTTP, FTP,
peer-to-peer, cable, wireless…) and the various components
of the system can to a large extent be enhanced or replaced
individually, without the need to re-engineer the others.

Even HTTP, the most common transport protocol on the
Web, is not irreplaceable. It has many useful features (con-
tent negotiation, caching, statelessness, optional authenti-

cation, etc.), but other protocols, such as some peer-to-peer
protocols, have their advantages, too. As physical networks
are getting faster (with fibreglass, e.g.), the size of infor-
mation in bytes may become less of a problem, but peer-to-
peer protocols can still help by shortening the distance be-
tween the information and the person asking for it. After
all, no matter how large the bandwidth, the speed of light is
finite and each request and answer sent over the ocean takes
a third of a second, while sending it across town takes less
than a tenth. If some information consists of many small
pieces, those delays start to add up.

Interestingly enough, speed and stability appear to be
related. Caching and peer-to-peer protocols can help speed
up the Web only for stable information. Cookies are not a
great help in that respect, and neither are session IDs, but
the technology known as AJAX is probably one of the worst
culprits. (Although what AJAX does to usability, both for
people and intelligent agents, is probably an even bigger
problem).

1 An author (at the top) has an idea to communicate. He expresses
his idea in digital form. He may use text, images, video, etc. and
probably needs to read over and edit his work a few times before
he is satisfied with the representation. That digital representation
of the idea is transported to various places, where it can simply be
stored for some time, or be integrated with other information. A
reader (at the bottom) displays the digital information in some non-
digital form and tries to make sense of it. He or she may try differ-
ent ways of displaying the information: change the font size, print
it on paper, extract just the interesting parts, etc. The reader may
then want to react; become an author himself and insert his own
ideas into the Web.
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Text has a special place among the various modalities,
because it is such an efficient way to represent human lan-
guage and because it can be coded very efficiently in digital
form. We also know better how to write programs for text
than for other forms of information.

Nevertheless, whether text or something else, we still
need to enhance information with annotations that are there
for computers, not for other humans: our programs (or pro-
grammers) are not smart enough yet to recognize many
implicit messages in our communications. We need to indi-
cate keywords for search engines, mark-up text with mark-
ers for headings, lists, quotations and paragraphs. The spaces,
commas and periods we are used to are not enough.

This extra information is what is usually referred to as
the “Semantic Web,” the digital information that allows
various kinds of automatic processing to take place, that
would not be possible if the text was just text and the im-
ages just images with nothing more than what a human
would need to understand it.

Adding extra information requires effort. Not everybody
is capable of it and it requires training. And the question is
always if the effort is worth the benefit. Making our pro-
grams smarter is another solution, but that also requires ef-
fort, not to mention time-consuming research. To simplify
a little, we might say that this latter solution is what Artifi-
cial Intelligence is about.

One example of where the effort of semantic coding is
nearly always cost-effective is in separating a text into
HTML and CSS parts. We encode the text and its structure
(lists, headings, sections, special phrases, etc.) in HTML
and the presentation aspects (colours, margins, fonts, or: in
the case of audio: voice, volume, speed, etc.) in CSS. Not
everybody is able to separate mentally presentation from
structure, but people who can, often find that there is a ben-
efit in doing so, not only for their readers, but for them-
selves as well. The benefit is mainly that text can be easily
adapted to different devices (small screens, big screens,
printers…), but also that it can be reused in a context where
a different layout is required.

Seen this way, the Semantic Web is not a concrete goal
that we will reach one day; it is a direction in which we
want to go, just like “east”. And semantics in this context is
best defined, somewhat tongue-in-cheek, as that informa-
tion which we don’t have a formal notation for yet.

2 An Example: an Events Calendar
Everybody has his favourite examples of what the se-

mantic Web ought to be able to do. Here is one of mine.
Imagine you live in the beautiful city of Nice. During

the weekend, you want to enjoy its many offerings: listen to
a concert, see a film, visit a flea market, go to a museum,
etc. You visit some Web sites that show cultural events: the
city’s own agenda, the agenda of the opera house, the agenda
of an international site specialized in dance performances,
the culture section of the local newspaper…

The Web appears to work well. There are many sources
of information and quite a lot of what is going on in town is

announced online somewhere. Thanks to the HTML stan-
dard, all that info is at your fingertips and all you need is a
Web browser.

But it takes time to read and understand everything. All
those sites insist on their own layout and structure; you need
to deal with different information hierarchies, different lay-
outs, and probably even struggle through different ways of
interactions, when some site’s author decided to use
JavaScript to make the site “easier” to use (but, unfortu-
nately, rather different from other sites).

In this case, what you need is a common calendar for-
mat, in addition to HTML, so that the information can be
easily compared by showing the various sources on a single
calendar. iCalendar [5] is the Internet standard for that.
hCalendar [6], the microformat [7], helps authors to man-
age calendar information, by letting them write just the
HTML (following certain conventions) and have it auto-
matically be made available as iCalendar when needed. (I
could not immediately find an example in Nice, but I have
examples for Besançon [8] and Birmingham [9]).

At the moment, in 2009, most events in Nice are avail-
able on the Web in HTML form, but only a small percent-
age in iCalendar (or hCalendar). This is no doubt partly
because authors do not know it is possible or have not seen
the benefits yet, but also because some authors do not want
to make it easy to find information, for example because
they want people to spend as much time as possible looking
at the commercials on their Web site. But let us leave that
discussion for another time and assume sufficiently many
information providers have turned their semantics into syn-
tax, i.e., into iCalender or hCalendar.

So now you have all events from all sites nicely sorted
on a single calendar on your screen in front of you. Thanks
to a common standard for some type of semantics, we have
got rid of the layout and navigation issues and everything is
now under a single program with a single interface. It is a
lot easier to search through, and for a medium size city like
Nice we may stop here, but maybe the computer can help
us even more.

You would maybe like to filter and sort events on more
criteria than just the date, such as the type of events or how
easy it is to reach them. You might want to instruct your
browsers with preferences such as that you are interested in
subtitled films, but not in dubbed ones, or that you are in-
terested in events less than 10 Km from your girlfriend’s
place.

That information is no doubt available by carefully read-
ing the description of each event, although probably only
indirectly (the address is given, but not the distance, be-
cause that depends on the reader). So we need additional
standards, to make that additional information available in
machine-readable form, too.

The location (address) of an event can already be made
sufficiently machine-readable (using iCalendar or
hCalendar) that a program can extract the location and try
to compute the distance to another location, e.g., using some
on-line route planner.



24 UPGRADE Vol. X, No. 1, February 2009 © Novática

Universal, Ubiquitous and Intelligent Web

The type of event (concert, film, theatre, dance, exposi-
tion, or even more fine-grained categories) is not yet easily
expressible. A standard, even a simple one, does not yet exist.

Of course, one can discuss endlessly what should be in
such a taxonomy of events (just “film”? or “romantic film”?
or “romantic Chinese period film”?), but even a simple one
would be useful.

Maybe even then we are not yet done, because once all
this is in place, you have a lot of information in your calen-
dar and no doubt many events more than once: the same
concert is listed on the site of the opera house and on the
site of the orchestra. How do we weed out duplicates? Do
we need unique identifiers for each event?

No, that is a step too far. It is easy enough for an author
to mark up the type of event and the address. Most likely
somebody received the information on a piece of paper and
is typing it into the database that drives his Web site and
which already distinguishes those fields anyway. But a glo-
bal identifier for the event requires a global coordination. It
is too much overhead. And then, why cannot the computer
do as we do? We recognize duplicates easily enough, and if
we fail to recognize a few, that is no problem either, just a
few entries more in our calendar.

It seems that we have reached again the intersection be-
tween the semantic Web and Artificial Intelligence. The ex-
tra work an author has to do to make information machine-
readable must be of a reasonable size compared to the ex-
pected benefit. In this case there is certainly a benefit to a
globally unique number for each event, but the effort to make
one is considerable and computers are already capable of
recognizing duplicates reasonably well by themselves, so
the ratio of cost to benefit is too high.

Let us go back for a moment to the question of taxono-
mies (a.k.a., vocabularies, or, sometimes, ontologies). Who
makes those? W3C makes a number of standards that express
some part of the meaning (semantics) of information: HTML,
CSS, SVG, P3P, XML, etc. Other organizations make certain
others (HTTP, Unicode, MIME, etc.) Who would make a
simple (or complex!) categorization of cultural events?

It is not such a simple question to answer: making a stan-
dard requires bringing together a number of prerequisites:
experts in the field, of course; a process and the supporting
tools that help make sure the development goes smoothly
and is fair to all parties; money, to pay for the time of the
experts and the tools they use; authority and marketing, to
make sure the result will become known and used; mainte-
nance, in the sense of keeping the standard available for as
long as needed and up to date if circumstances require modi-
fications; and conformance tools, usually in the form of tests,
to help implementers.

3 The Immediate Future
Cultural agendas are one application of the semantic Web

and one where progress is being made towards making in-
formation re-usable, comparable, and adaptable to the user’s
needs. But there are others. A standards organization such
as W3C is always on the look-out for concrete applications

with common traits, because finding solutions for those
common traits means that, firstly, there is an immediate use
for those solutions and, secondly, that there is a good chance
that the work will be re-usable for other, future applica-
tions.

The XML, and more recently, EXI technologies are good
examples. XML captured the common aspects of many dif-
ferent types of SGML-based documentation systems, viz.,
that they contained structured, multilingual documents with
both ordered and order-independent pieces; it solved part
of the problem of exchanging documents between those
systems. XML subsequently proved useful for many other
kinds of information for which no standard for exchange
existed yet, even many that had nothing to do with docu-
ments, maybe even contained no natural language text at
all. EXI is doing the same for structured binary informa-
tion, especially structured streaming data.

People are paying more and more attention to aspects
of security, privacy and rights (such as copyrights) in elec-
tronic systems, including the Web. And once again organi-
zations such as W3C are looking for the common traits in
the various problems. Finding solutions may be a bit more
difficult than for XML or calendars, because the definition
of the problem itself is culturally defined. What is normal
in one country is unthinkable in another (or, what is maybe
even more difficult: is almost the same in another country,
but not quite). Although whether that makes the problem
more difficult to solve or easier is also a matter of point of
view. In one case a solution can almost be derived math-
ematically, but mathematics is not everybody’s cup of tea;
in the other case you are dealing with people and so maybe
you can change the people instead…

Various initiatives inside W3C indicate that there is a
demand for progress in these areas and that it will probably
happen in the near future: The Interest Group called PLING
[10] was set up as a general forum for discussing all kinds
of “policy languages,” i.e., various ways of turning the se-
mantics of rights into syntax. Various languages are already
deployed somewhere, under study, or proposed. The WSC
working group [11] is trying to establish the (initially small)
set of security-related things that a browser should be able
to tell a user about the information he is seeing and the
service he is interacting with. A submission from Creative
Commons [12] proposes a concrete language for express-
ing some subset of copyrights in machine-readable form.
The Media Annotations working group [13] tries to define
a common vocabulary for several aspects of video, includ-
ing copyrights. And finally there is the proposal for a tech-
nology to embed fonts in Web documents [14], where “em-
bed” actually refers to a particular kind of copyright licence
that is very common among font vendors rather than to the
act of physically putting one file inside another. (The font
embedding proposal is interesting for other reasons, which
have nothing to do with rights, or even with turning seman-
tics into syntax; but more about that later).

Another development that we can expect to bear fruit soon
is the harmonization of government data. W3C has an
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eGovernment interest group [15], because governments real-
ize that even government data has to cross national borders.
In the European Union, for example, people move a lot be-
tween countries and so do business transactions. In many
border areas, communities on both sides of the border have
long discovered that it is more efficient to share services with
nearby towns across the border rather than with far away ones
on the same side, including hospitals, emergency services,
public transport, culture, police, etc. (The oldest Euroregion,
called Euregio [16], around Enschede on the Dutch-German
border, is already 50 years old, although most are less than
15 years.) But the borders do pose problems, and some of
them can be solved with standards for eGovernment.

4 The Practice of Standardization
So it seems we know where we want to go, the semantic

Web, and although we are not sure how far we need to go,
there is enough to do already. Why then do we not make
more standards; why not create that format for embedded
fonts, settle on one or two video formats, or develop a ma-
chine-readable vocabulary for medicines (another area
where W3C has an interest group)?

Let us look at that standard for embedded fonts, for ex-
ample. The problem to solve is that designers can specify to
quite a large extent (within the limits of HTML, CSS, SVG,
XSL and related standards) how a document looks, with
respect to colours, layout, line heights, etc, but are very lim-
ited in the typefaces they can use. Technically, they can
specify any arbitrary typefaces and even where to down-
load the font file if it is not available on the reader’s ma-
chine. But most fonts are under a licence that prohibits put-
ting them up for download. The result is that designers can
make a PDF document with almost any font they own, but
not an HTML document, because there is no Web standard
for embedding.

Sometimes, to solve a problem involves difficult tech-
nical research, training programmers on new techniques and
a very long period of trial and error until software is good
enough to handle those new techniques. CSS itself is an
example of that, it took many years before programmers
mastered the underlying model well enough, because for
many of them it was different from what they were used to
when handling documents. In particular, the notion (which
HTML inherited from SGML and is now also part of XML)
that a document could be represented as a tree of nested
structures, rather than as a stream of state changes was quite
alien to many programmers of early browsers.

But for embedded fonts technical difficulty is actually
not a problem. Somebody at Microsoft (nobody seems to
remember exactly who) had the idea about ten years ago
what the equivalent of “embedding” is on the Web. In a
traditional compound document, all pieces are contained in
one large file and thus there is no question what document
they are part of. Compound documents on the Web, on the
other hand, consist of separate pieces downloaded individu-
ally: the text in HTML, some images in JPEG, a style sheet
in CSS, etc. There is a link from the HTML to the style

sheet, but not the other way round and thus if you start at
the style sheet you are unaware what document it is part of.
That is often an advantage and the Web exploits it with gusto.
But if, as is the case with many fonts, the licence requires
that a font may only be distributed as part of a document
(viz., a document written by the licensee) and not on its
own, then that model does not work. The clever solution is
to make two links: a link back from the font indicates the
document the font belongs to.

Microsoft implemented that in a format called EOT [17]
(Embedded OpenType), derived from OpenType, an ISO
standard for digital fonts. But EOT itself is a proprietary
format, not a standard. CSS allows it to be used, but as no-
body else than Microsoft could implement it, it never be-
came very popular.

So we have at least two solutions to make a large num-
ber of fonts available for Web documents: change the prac-
tice of licensing so that fonts can be used without embed-
ding, or standardize a technology that links a font to a docu-
ment (or several documents at the same time, as EOT does,
for more efficiency). The former is not likely to succeed in
the short term, because nobody knows yet how font found-
ries will make money if they only sell each font once. An
economic model that is not based on selling licences has
yet to be invented. So we are left with the technical solu-
tion: make a font format with a link inside, just like Microsoft
did with EOT, but make it a standard. (In fact, it could be
EOT itself, Microsoft is willing to donate it, although with
ten years of experience it is easy to improve on EOT.) Soft-
ware, such as browsers, that displays or prints Web docu-
ments would simply look at the link to see if the font indeed
belongs to the document and ignore it if not.

But nothing is happening yet. Font foundries have in
majority said they like this solution. There is no DRM in-
volved, no attempt to make it difficult to use a font, just this
annotation (the link) that makes the licence sufficiently ma-
chine readable that software knows what it means; and found-
ries believe that is good enough (and fits the zeitgeist). De-
signers obviously want to use the fonts on the Web that they
already bought for other documents (such as PDF). Software
pirates have no objection either, because removing or chang-
ing the link is easy. There are of course still technical issues
to research (are all forms of caching and proxying properly
covered? how about documents with random URLs, such as
session IDs? can you embed fonts in documents sent by e-
mail?) but so far none seem particularly troublesome.

And still some browser makers have said they are not
going to implement a solution like this, or at least not now.
Why? There we touch on a number of practical problems of
standardization.

There is the question of resources: there are only so many
hours in a day, only so many programmers able to make
certain things and only so many people that can work on
the same project at the same time. Developing a standard
for embedded fonts needs people: to discuss, write, imple-
ment and test the technology. Those people can then not
work on other projects. And there are many other projects
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going on at the same time. It is a matter of priorities: estimating
the urgency of projects and the most efficient order for them.

And, as we are dealing to a great extent with projects
that have commercial aspects, there is often also the politics
of marketing to consider: for how long is it better to do some-
thing different from the competition instead of agreeing on
a standard? what is the best time to announce support for a
standard? is it possible to sell a solution twice, once as an
incomplete solution and then again when it conforms to the
standard? how long is it possible to delay the ratification of
a standard so that competitors that have already invested in
it cannot monetize their investments yet?

And thus it seems to go with embedded fonts, as well as
with some other technologies that are good ideas, but nev-
ertheless have to wait until their turn comes. We will see
partial solutions from some implementers, attempts by those
who have not yet mastered the technology to delay and
change the standard enough that the investments of those
that are ahead lose some of their value. A delay of two or
more years is not rare.

A standards organization such as W3C has to deal with
that, and have patience and enough vision to see the future
despite the short-term politics. It also needs to have the hide
of an elephant, because when things are slow to be deployed,
people complain to the authors of the standard. W3C is es-
pecially subject to that, because it is well-known and open:
anybody can join a W3C mailing list or send e-mail to the
authors of a standard, because all documents are signed with
the names and e-mail addresses of real people, often even
with a photo. That is because the positive feedback and con-
tributions outweigh the negative ones.

5 Conclusion
The success of the Web is to a large extent due to the fact

that it allows users of information to adapt the information
to their needs. They are not so dependent on the particular
choices the author has made and can combine different
sources and extract important information while ignoring
the rest. It is the belief of W3C that the future lies in making
information even more reusable.

Many authors could do a much better job than they do
now and make it easier to use their information in ways they
have not thought of, but even a little bit of HTML and CSS
makes interesting applications possible. Apart from incor-
rect use of HTML, scripts and cookies are major hindrances
to developing novel applications on the Web.

New standards are being deployed and developed that
make it possible to turn even more semantics into syntax
and allow the reader’s computer to help him even more to
make sense of the information on the Web.

The question remains, however, what the limits of syn-
tax are: how much of his implicit meaning can a person make
explicit? Those limits are different for different people and
also depend on training. They depend on motivation as well:
is the effort worth the benefit? It is clear, however, that much
of the meaning of any message will remain implicit, hidden
in representations that on the surface seem to express some-

thing else. The semantic Web will need contributions from
Artificial Intelligence if computers are to help users find,
catalogue, and compare certain kinds of information.

However, we are yet to reach the limits, and much can
still be improved in the way we represent information digi-
tally. More standards are needed.

But standards take time. People need to understand the
problem, agree on a solution despite conflicting interests,
and then other people need to learn the concepts behind the
solution and get experience in applying them.

Some areas where we may see interesting new applica-
tions appear in the next two or three years are in the han-
dling of calendars, location-based information, copyright
management, security and digital typography.
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