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EDITOR’S NOTE

SUPPORT THE SEMANTIC WEB
Since the advent of this journal we have made it our goal to provide useful information to our
readers. At times, we have also tried to bring what we believe to be important points of view
regarding standards to the attention of readers, hoping to legitimate topics of discussion, or to
shed light on events, issues or trends that we believed were under-reported in the media (or had
not been reported at all).
With this issue, we are addressing a topic which we believe to be important not just to those
who are involved in standards, but quite simply to everyone in the world: the future of the Web.
The Internet and the Web are already the basis upon which almost everything directly or
indirectly is accessed and managed. Their importance to human existence, Third World
advancement, and almost every facet of life can be expected not to level off in the future, but to
expand exponentially.
Today, we have an opportunity to take the Web portion of this invaluable resource a significant
step forward by implementing the Semantic Web standards that have been in the making for
some years within the W3C. If these standards are widely used to encode, locate and utilize
data, then the Web will become a richer and more fruitful resource upon which the world may
rely. If we do not, then other, less structured efforts directed towards enhancing our use of the
Web will certainly proceed, but a major opportunity will have been lost.
This issue therefore has a cause: to support the efforts of Tim Berners-Lee and the W3C to
promote the implementation of the Semantic Web. In doing so, we have not tried to ignore the
practical or architectural concerns that have been raised by some regarding the design of the
Semantic Web or the prospects for its broad adoption. In fact, we interviewed a variety of
knowledgeable sources (CEOs of some of the best-known consortia, corporate standards
directors, consortia technical directors, and those involved in product development), and without
exception all expressed at least some reservations regarding how successful the Semantic Web
will be. But significantly, the most common concern was not whether the Semantic Web could
“work,” but whether the effort to make it exist would be undertaken, absent a clearer value
proposition for those that would need to provide the time, effort and cash to bring it into being.
Having the Semantic Web, then, is a bit like not having global warming: few may get rich, many
will pay, but ultimately all will benefit. It is in this spirit that we support the Semantic Web, and
the reason why we urge you to do so as well.
Further to that goal, in our Editorial we review the concerns that have been expressed regarding
the build-out of the Semantic Web and the creation of the tools needed to make use of it, and
conclude that the Semantic Web will happen – not (initially) from the top down, but from the
bottom up, as a critical mass of work is done through the type of spirited innovation,
experimentation and conviction that has typified the work of the open source community.
In our Feature Story, we are honored to present a comprehensive, unedited, exclusive interview
with Tim Berners-Lee, the creator of the Web and the visionary behind the Semantic Web as
well. In this interview, Tim explains why he believes the Semantic Web must happen – and why
he thinks it will.
In our Trends Story, we describe how the forward progress of human knowledge has
accelerated dramatically each time that advancements have been made in our ability to learn,

2

share, archive and integrate the information, discoveries and ideas of individuals. We then
demonstrate how the continuing development of the Web will result in a new explosive phase of
growth in human knowledge and potential. In so doing, we underline the stakes that ride on
supporting the deployment of semantic technology in order to make the Web as valuable and
useful in our own lifetimes as we are capable of making it.
In the months ahead, we will add new features to ConsortiumInfo.org to help you follow the
further development and advancement of the Semantic Web.
Finally, to close on a lighter note, this month’s Blog entry reports on the role of government in
providing standards-based reference materials to society – and on some of the surprising
materials you can buy.
As always, we hope you enjoy this issue.
Best regards,

Andrew Updegrove
Editor and Publisher
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EDITORIAL

WEB OF DREAMS
Andrew Updegrove
Anyone who has ever had the pleasure of hearing Tim Berners-Lee speak knows that he is not the most
patient of men. The words tumble out in a profusion of enthusiastic conviction, propelled by the type of
urgency that comes from seeing the future, and wanting to make it exist today. It is thus ironic that the
path that he is forced to walk to achieve that goal is one of the most tedious imaginable: standard setting.
Not only is it a lengthy process, but one that is based upon consensus, requiring not just great labor, but a
constant process of cajoling, inspiring and simply charging into the face of battle, challenging others to
follow by sheer force of example.
If the rigor of the technical process was the only impediment to success, it would be challenge enough.
But standards must not only be created to be worthwhile – they must be adopted and implemented as
well. Thus, a second burdensome responsibility must be assumed by the champions of any new
standard, which is to convince those for whom a standard has been created to not only accept the gift,
but (figuratively speaking) to also prominently display it on the mantelpiece, rather than relegate it to the
dark corners of the attic.
Never has this challenge been greater for Tim Berners-Lee than it is now, as he seeks to persuade the
world that it is time to embrace his vision of the Semantic Web. To Berners-Lee, it is not so much a
matter of convincing users to adopt a new type of Web, but of accepting a feature that was planned, but
not included, in Web Version 1.0. But to much of the rest of the world, the Semantic Web is a difficult to
understand abstraction, the utility of which is not universally grasped.
Perhaps worst of all, while those in industry generally accept the usefulness of the Semantic Web
concept, they are not yet convinced that committing their resources to supporting it will provide greater
economic gains than directing the same resources to other purposes.
For others, the question is not whether the Semantic Web is a good idea per se, but whether the technical
framework conceived by Berners-Lee and his staff at the W3C is the right one. Among some, the debate
centers over whether it is too comprehensive or too limited? Too inflexible or not rigid enough? Is it
insensitive to cultural values? Is it an infeasible concept that is doomed to be ignored? Does it have an
insoluble “chicken and egg” problem that can only solved by browser developers buying in?
The views on the Semantic Web expressed today as the initial enabling standards work approaches
completion seem almost as numerous as those that hold an opinion. And it must be confessed that in
researching this issue with standards professionals in both the consortium as well as the corporate
worlds, those that expressed pessimism for the eventual, pervasive implementation of the Semantic Web
outnumbered the optimists.
The result is that Berners-Lee has found it necessary to spend an increasing amount of his time
barnstorming the world to garner support for the Semantic Web. Given that the Semantic Web activity
was launched in 2001 (a precursor project, the Metadata Activity, dates back to 1998), it would try the
patience of a saint, much less someone with the energy level of Berners-Lee, to face the need to hit the
stump after so many years of arduous conceptual and technical work. And yet, he is patient – reminding
the world that this is how it happened before, with people scratching their heads and doubting, but
ultimately “getting it” and climbing on board.
The difficult watershed of opinion that Berners-Lee straddles today may be summarized by two catch
phrases that captured popular attention more than twenty years apart, each of which sought to convey a
sense of the unimaginable.
The first was coined in the 1960’s, when protestors of the Vietnam war challenged society to imagine a
world where the concept of armed conflict had been rejected, and where the existence of war had
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therefore been rendered impossible. That smirking but memorable phrase was, “What if you gave a war,
and nobody came?”
The second slogan was popularized by the 1989 hit movie, “Field of Dreams,” in which the central
character (Kevin Costner) is haunted by a voice, heard only by him, that intones, “If you build it, they will
come.” Against the disbelief of family, friends and strangers, Costner’s character invests all he has in a
seemingly romantic and hopeless quest, but nonetheless prevails and is victorious.
So which of these metaphors will apply to the labors of Berners-Lee, and the hundreds that have worked
with him to create the standards they hope will be used to create the Semantic Web? Will it be, “What if
you gave a Semantic Web, and nobody came?” Or, now that the core standards have been built, will a
world of adopters play upon the field that has been prepared for them?
We believe that the latter will (eventually) prove to be the right metaphor, but for a reason that is common
to both phrases.
Today, there are uncounted millions of technically adept, imaginative, and motivated individuals that are
as comfortable with code, architectural concepts and new ideas as their grandparents were with home
improvement projects, hand tools, and tried-and-true methodologies. Today’s generation is eager to
experiment with virtually every new information technology capability that is been made available to it,
resulting in myriad, and often surprising results.
One need look no farther than phenomena such as open source soft ware and music download file
sharing to appreciate the potential for the viral, peer to peer distributed uptake of new concepts. And the
same examples demonstrate that the multinational corporations that had no interest in these concepts at
the outset can become enthusiastic adopters when the potential for profiting from the same innovations
becomes demonstrable.
Today, the attitude of most major corporations towards the Semantic Web is more supportive in principal
than evidenced by actual product plans. True, the W3C Web site lists multiple statements of support
<www.w3.org/2004/01/sws-testimonial#twenty>, but the absence of some major corporations is as
conspicuous as is the presence of those that are included.
Consider also the results of the following Google searches on three new areas of business opportunity,
each of which is enabled by standards that are at roughly the same state of development vis-à-vis their
suitability as a basis for productization:

Google/News
Google/Web

“Web Services”
2,180
63,400,000

“RFID”
2,130
14,000,000

“Semantic Web”
62
5,380,000
Search performed on June 17, 2005

In the case of Web services, the search results reflect the fact that many of the biggest IT vendors believe
that great returns on investment may result from the development and deployment of Web servicesbased products for the supply chain – more of a “Killer Application Platform” than a single “Killer App”, but
equally effective. In consequence, they are placing huge bets on Web services, resulting in significantly
more attention being paid by both the technical as well as the business and financial press to the
technology – over two thousand press releases and other stories in the preceding month.
The example of RFID is even more telling. Prior to the announcements by Wal-Mart and the United
States Department of Defense that each would require RFID tagging from large numbers of vendors, the
deployment of RFID technology was more in the “if” than the “when” category. Now, RFID is generating
news stories at a rate comparable to Web services, riding on the credibility that these major adoption
notices bestowed. In the case of RFID, therefore, it was not a “Killer App” that turned the tide, but a
“Killer Customer.” The announcements by Wal-Mart, and then the DoD, persuaded additional industry
players that a critical mass of buyers and vendors would indeed enter the field. As a result, the prices of
RFID tags would fall, and profits would eventually (if not immediately) reward those that decided to invest
in providing RFID-based products and services.
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Does this mean that the Semantic Web is doomed to die before it is born, or that announcements
comparable to those that launched RFID as a credible technology investment must be obtained before
progress can be made?
While many think that the answer to that question is “yes”, we disagree. We believe that the Semantic
Web will come into being (albeit gradually), simply because it can.
One reason for this prediction is that while a “Killer App” is hugely useful to legitimate and drive adoption
of a new technology, better mousetraps have been a big business from time immemorial. 28.8k modems
did not enable more applications than their 14.4k predecessors, nor did nominally 56k modems create
dramatic new product opportunities over 28.8k modems. And yet they were developed, and the quest for
broader bandwidth still continues at a fevered pace. Even if the Googles and the Yahoos of today do not
display current interest in Semantic searching, others will see the potential for agents that search the
Web, for cataloguing existing data in databases for Semantic purposes in intranets, and so on.
Eventually, there will be competitors to Google and Yahoo, because the profit potential for search enginebased advertising is so great. When this happens, the attitudes of the then-dominant browsing service
providers will doubtless change. And, given Google’s penchant for rolling out new, secretly developed
Beta services, do we really know today that they are on the sidelines after all?
One of the wonders that the Internet has made possible is that everyone can participate in the process of
conception, creation and enjoyment of new technology and the fruits of that technology (assuming that
the technology is not encumbered, on which more below). As a result, it is no longer necessary for huge
corporations to commit to a given technical approach in order for that approach to become widely
implemented. RSS syndication is an excellent example of a useful technique that arose not from a
corporation, or even from a standards organization, but which nonetheless has become pervasive. Nor is
it now usually necessary for new types of infrastructure to be created at great cost, as historically often
constrained innovation in the case of areas such as telecommunications.
Today, with over a billion connected individuals, any good idea, and any robust tool, can be taken up and
utilized if it becomes known, and if there are no impediments to its use. Tim Berners-Lee and the other
true believers at the W3C have taken care of that last element as well, with the hard-won adoption of a
Patent Policy in May of 2003 that makes it as difficult as possible for any standard adopted by the W3C to
run afoul of a blocking patent or the requirement to pay a licensing fee.
Already, the evidence is that grass-roots interest is building for the Semantic Web, just as occurred with
the Web before it. Today, a wide variety of communities, both ad-hoc, academic, and in some cases
sectoral (e.g., life sciences) have begun to explore the potential of Semantic techniques to address real
problems and attain defined goals. As happened ten years ago, individuals, and individual communities,
are realizing possibilities and opportunities that can be enabled using the standards, tutorials, white
papers, and other materials that the W3C has generated. These activities will be organic, opportunistic,
and rooted in achieving real goals.
And yes, there are examples of utilization of Semantic Web standards by some corporations as well, such
as the Semantic Web tools included by IBM in its alphaWorks open source offerings, and the capabilities
built by Adobe into its Creative Suite software, which will automatically include Semantic Web
descriptions of all files that are created by Adobe applications.
But what of the critics that say that the Semantic Web structure is too rigid, or too flexible; too neutral and
not cultural? Are they totally wrong?
Yes and no. Yes, in that the Semantic Web, just like the Web before it, is a best-guess charting of a
voyage into the unknown. Those that opt to build out the next generation of the Web will go where they
will, and the standards that enable the creation of that Web will evolve to match the places where these
pioneers choose to travel, and be optimized to achieve the tasks that they undertake. As with all
standards, there will be things that can be done, and things that (initially) can’t be done. And then there
will be refinements, and new standards, to enable doing those things, too.
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But the important thing is that voyages into the Semantic Web have now been made possible, and that
they have begun. Ultimately, as with the original Web before and open source more recently, the bigger
players will come on board when it appears to be in their best interests to do so. There is nothing wrong,
and perhaps even much to gain, by the Semantic Web becoming real in that order.
So perhaps the critics will prove to be right, in that the Semantic Web may look different in ten years than
it was envisioned by Tim Berners -Lee ten years ago, or as it has been enabled by the work of the W3C
today. We believe that the detractors will be proven wrong when they contend that the Semantic Web will
not happen, simply because the design of the standards system is not to their liking, or because no Killer
App has yet been announced. And perhaps they will be right in that the Semantic Web may not prove to
be as explosively utilized as is HTML. But, then again, it does not have to be so pervasive in order to be
incredibly useful.
Still, Berners-Lee has a last, long, arduous lap to go. He has already conceived and shared the vision for
the Semantic Web, provided the leadership to see the enabling standards become real, and fought the
battle to ensure that those standards may be utilized by anyone without cost or troubling licensing
restrictions. Now he is putting his reputation on the line to provide the credibility that will make it easier
for those who are working on Semantic Web tools, techniques and encoding to do their work, so that the
rest of us may eventually come to believe in his vision as well.
We believe that we are living in a time of democratization of technology that will result in an explosion of
innovation, and that may well see a reordering of the forces of technological evolution. Rather than living
in a world regulated by “top down” vendor-driven decisions on products, architectures and services, a
“bottom up,” neural, global, real-time, self-calibrating and adjusting process of collaborative innovation will
become pervasive, perhaps out-competing the capabilities of corporate research and development, and
the power of corporations to mandate from the beginning what technical and architectural outcomes will
succeed in the end.
Instead, corporations may become the opportunistic beneficiaries of this free research and development,
with the most savvy and open-minded enjoying the most commercial success. After all – which bottom
line would look better – one that is burdened with the costs of research and development, market
research, and missionary selling, or one that is driven by free technology and the production of products
that the market has already shown it wishes to buy?
So it is that we conclude that, now that Berners-Lee has led the process of building the enabling
standards for the Semantic Web, “they will come”. In fact, creative, open-minded and adventurous
players are already taking their places on the field. We live in a world today where, when confronted with
the potential for something as valuable as the Semantic Web to become possible, it makes as little sense
to ask “could it be stopped?” as “will it happen?”
Comments? updegrove@consortiuminfo.org
Copyright 2005 Andrew Updegrove
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FEATURE ARTICLE

THE SEMANTIC WEB:
AN INTERVIEW WITH TIM BERNERS-LEE
Andrew Updegrove
Introduction: If you are a reader of this journal, it is likely that you are aware that one of the main goals
of the W3C is nearing fruition: the deployment of the core set of standards needed to enable the next
level of the Web itself. These standards are the extension of the original vision of the inventor of the
Web, Tim Berners-Lee.
After years of development, these specifications will enable users to search not only for documents that
contain data, but also for the desired data itself, through “semantic” identification and location techniques.
The result of implementing these standards will be the creation of a next-generation “Semantic Web.”
This new Web will be capable of supporting software agents that are able not only to locate data, but also
to “understand” it in ways that will allow computers to perform meaningful tasks with data automatically
and on the fly that today must be done manually and episodically by computer users. Or, as summarized
in a Scientific American article written by Berners-Lee, Jim Hendler and Ora Lassila in 2001, “The
Semantic Web is an extension of the current Web in which information is given well-defined meaning,
better enabling computers and people to work in cooperation.”
All of which would lead one to assume that the deployment of these standards will be immediate and
enthusiastic. Unfortunately, when one seeks to describe the Semantic Web in greater detail, it tends to
become more nebulous rather than clearer to the uninitiated. Were the standards created to allow better
search engines to be built? No, but search engine technology will benefit from incorporating Semantic
Web standards. Is it a new type of Web? No, but it will allow more to be done with the Web we have.
1
Will it enable new “Killer Apps?” No – it is intended to be a Killer App.
The result is that Tim Berners-Lee, who conceived the Semantic Web and has championed the
development of the standards and supporting materials (primers, test cases, references and overviews)
that will make it possible, has found it necessary to proselytize on behalf of the Semantic Web, just as he
did ten years ago when descriptions of the now-familiar Web were met with blank stares.
In support of those efforts, we are honored to present a detailed interview with Berners-Lee that focuses
exclusively on the Semantic Web, and why he believes its realization is so important.
Questions and Answers: Our interview was intended to help those that do not yet have the Semantic
Web in focus gain an understanding of what the Semantic Web will (and will not) be, what we can look
forward to using it for, and how it is likely to become real. Our questions were divided into the following
six categories:
•
•
•
•
•
•

Vision: Why build a Semantic Web now, rather than add other capabilities at this point in time,
and what new capabilities will the Semantic Web have?
Status: Who is already committed to create the Semantic Web, and how do we get the rest on
board?
Critics: What has worked well and what has not proceeded so smoothly in developing Semantic
Web standards, and what are the things that critics don’t “get” about the Semantic Web?
Business Reality: What are the biggest challenges to bringing the Semantic Web into being?
Infrastructure: Will other standards be needed in the future to take full advantage of the
Semantic Web, and who will develop them?
Users: What will it be like to use the Semantic Web?

1

This article does not focus on the technical details of the Semantic Web. To learn more about how the
Semantic Web will work, see the links at the end of this interview.
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Tim Berners-Lee’s answers to our questions are provided in their entirety, without editing for
considerations of space or otherwise. (For further context, see this issue’s Editorial and Trends article.)
CSB: Before we get into specifics, what is it like bringing your vision to the world for the second time of
what the Web can be, now that the design for “version 2.0” has been completed?
TBL: Let me start by saying our work in promoting rather than developing the Semantic Web
technologies has been like deja vu all over again for me. Fifteen years ago, one of the hardest things to
do was not to develop the initial version of HTTP, or to create a browser that was also an editor, or even
to get approval for the purchase of the equipment (!). The difficult thing was to convince people that the
Web was something they should adopt.
At CERN, the killer app that got us through the technical barriers (OS, HW, philosophy) was making the
phone book available through the Web. In the outside world, beyond lab settings, what helped the Web
break through were two simultaneous developments - that CERN was making the code available to
anyone who would like it free of charge or other encumbrance, and that young developers were coming
up with browser software, including multiple implementations that supported inline images. And so with
the potential licensing barriers down and the relative ease of setting up a server, things took off. But
imagine, if you can, online information systems before the Web, and what it was like to try to explain the
whole idea of the Web to people.
Envisioning life in the Semantic Web is a similar proposition. Some people have said, "Why do I need the
Semantic Web? I have Google!" Google is great for helping people find things, yes! But finding things
more easily is not the same thing as using the Semantic Web. It's about creating things from data you've
complied yourself, or combining it with volumes (think databases, not so much individual documents) of
data from other sources to make new discoveries. It's about the ability to use and reuse vast volumes of
data. Yes, Google can claim to index billions of pages, but given the format of those diverse pages, there
may not be a whole lot more the search engine tool can reliably do. We're looking at applications that
enable transformations, by being able to take large amounts of data and be able to run models on the fly whether these are financial models for oil futures, discovering the synergies between biology and
chemistry researchers in the Life Sciences, or getting the best price and service on a new pair of hiking
boots.

I. Vision Questions
CSB: Did you consider other ways of taking the next step to evolve the Web besides the semantic
approach? If so, what were they?
TBL: You mean, if we don't have data on the web, would there be other interesting things? Of course, but
they wouldn't replace it. And we do have lots of other things happening. The Mobile Web Initiative -- just
launched -- is about making it easy to make web sites which work on mobile devices. There's Web
Services, about integration of programs across organizational and application boundaries.
It's a bit like asking, if we didn't have graphics, on the web, would we have other interesting things? Well,
we would -- but not graphics. The Semantic Web gives you an especially powerful form of data
integration. It does this by using URIs, and by connecting your raw data (in databases, XML documents,
etc) to a model of the real things (like customers, products, etc.) which your business uses. Any system
which does one without the other won't get the effect of allowing data from one application to be used in
unexpected new ways by other applications. And any system which does the same thing but doesn't use
the common standards isn't going to be compatible, and so isn't going to be part of it.
CSB: What are the limitations of the Semantic Web – what will it enable someone to do, and what will it
not permit us to do?
TBL: The goal of the Semantic Web initiative is to create a universal medium for the exchange of data
where data can be shared and processed by automated tools as well as by people. The Semantic Web is
designed to smoothly interconnect personal information management, enterprise application integration,
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and the global sharing of commercial, scientific and cultural data. We are talking about data here, not
human documents.
The Semantic Web is not about the meaning of English documents. It’s not about marking up existing
HTML documents to let a computer understand what they say. It’s not about the artificial intelligence
areas of machine learning or natural language understanding -- they use the word semantics with a
different meaning.
It is about the data which currently is in relational databases, XML documents, spreadsheets, and
proprietary format data files, and all of which would be useful to have access to as one huge database.
CSB: What sorts of technical or other constraints led you to adopt the particular semantic approach you
adopted?
TBL: Building upon the Web architecture was an important technical constraint in the design and
development of Semantic Web standards. The Semantic Web is about Web evolution, not revolution. Our
focus on building the standards was to layer this work upon the existing Web infrastructure to create both
a Web of Documents and Data. While this may be seen as a limitation, I believe it has been beneficial on
the whole.
CSB: Some commentators, such as Kim Veltman in “Towards a Semantic Web for Culture”
<http://jodi.tamu.edu/Articles/v04/i04/Veltman/> have been critical of the limited degree of cultural context
that the current design of the Semantic Web could comprehend. Do you believe that it would be
technically feasible in the future to accommodate such goals, and if so, would the Semantic Web be an
appropriate platform from which to take such a next step?
TBL: The paper you refer to talks about the subtleties of the meaning of words in our natural languages,
and how these change with evolving cultures. While an interesting study, it is not the domain of the
Semantic Web.
CSB: As you look at the Semantic Web project now, some 8 years after its inception, are you
encouraged or discouraged? Does it look to you today as if you will be able to accomplish less, as much,
or more than you had originally envisioned?
TBL: The Semantic Web has a whole lot more to it than the original Web. Building something which will
be a firm logical foundation for interoperating business systems and query systems and so on takes more
work and has to be a lot more well defined than a simple jotting down of some HTML tags! However, we
have the entire URI and HTTP infrastructure to build on, of course.
One can always wish things were further along, but in fact I think the progress has been great. We were
asked to hold up the query and rules work because people didn't want to start on it until the ontology
(OWL) work had finished, so for some we were in danger of going too fast. Now we have a good solid
layer of RDF and OWL which allows systems to be described, and data to be exchanged. OWL turned
out to be more powerful than I had expected (I had expected something more like RDFS++) and that is
great. The query language I think will be a major step, as it will allow major databases to be exposed
without one having to transfer the whole file. It will also provide a way of integrating across SQL and
XQuery systems.
I'm disappointed that we haven't seen RDF used as an export format on random applications such as
desktop and enterprise applications. This may be because the RDF/XML syntax is a little off-putting. It is
an irony that the RDF model itself is simpler than that of XML, but it isn't evident when you encode it in
the standard syntax. The informal N3 syntax provides a learning and more human-friendly on-ramp for
export and import, and it may be that standardizing that would be a useful step. On the other hand, there
is an ever-growing set of adapters from various formats to RDF.
I am very happy about the reception which the Semantic Web has had in specific areas where people
"get it". The FOAF project, for example, has a great spirit, and is a quite decentralized web of information
about people's business cards, CVs, and who knows who. The whole area of life sciences and healthcare
has been hopping with excitement as work is done to take down the boundaries between different silos of
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information across the field. We had a very vibrant workshop in the area, and Semantic Web was the talk
of the recent BIO-IT conference.
I think the hope for more true interactivity in terms of collaborative tools, particularly real-time collaborative
tools, has yet to be realized – it’s something I had hoped for in the early days, and I am still hoping to see
it happen.
CSB: Since this is your second time around designing the Web, what did you learn from taking the Web
from concept to reality the first time that may help us anticipate how the Semantic Web will become real?
TBL: The Semantic Web idea -- that of having data as well as documents on the web -- has been around
since the start of the web. It is just more complicated to do. Experience from the initial growth of the web
of documents? Well, it was a very rigid exponential growth, which couldn't be slowed or hastened.
Different people 'got it' in different years, and to them it’s seemed that the web had 'happened' all that
year. It spread first among enthusiasts, and then among small sub-communities where one could get to
critical mass with the momentum of a few champions. These communities (High Energy Physics for the
WWW, possibly Life Sciences for Semantic Web) are full of people who have very big challenges to
tackle, and are largely scientifically minded people who understand the new paradigm. These things may
be very similar.
Where it is different is that there is attention from the press. We work under floodlights. Whereas the
WWW took off in the hands of the converts, and others were left in blissful ignorance, the SW takes off
with articles like this one, and people checking to see whether it is time for them to get involved. This has
helped in some ways, hindered in others. We have to work hard to make sure that expectations are not
overstated.
I think there were important landmarks in getting the Web broadly adopted. The fact that CERN would not
impose onerous licensing conditions on the use of Web technologies cannot be overstated. I knew of
companies – big companies – that forbade their employees to pick up our work until CERN made its
declaration for free use. The W3C patent policy now makes the development of new standards much
safer in this respect, and it is an important aspect of the Semantic Web that it be royalty free.
CSB: What would you like to see happen as the next step after the Semantic Web becomes a reality?
Will the W3C be the place for that to happen?
TBL: The Web will continue to evolve and adapt and the Semantic Web is part of this evolution. As the
Semantic Web becomes more pervasive, I expect new challenges will be addressed in terms of usability,
accessibility along with the application of these technologies in a variety of new domains: mobile,
scientific, cultural, etc.
Just as the big search engines, and the clever algorithms which drive them, could not be designed when
the WWW was young, so there will be applications the need for which is only evident when we have a
large scaled Semantic Web. These may involve the creation of new standards.
CSB: Who should be excited about the Semantic Web that is not perhaps realizing yet what it could
mean to them?
TBL: Many large-scale benefits are, not surprisingly, evident for enterprise level applications. The
benefits of being able to reuse and repurpose information inside the enterprise include both for savings
and new discoveries. And of course, more usable data brings about a new wave of software development
for data analysis, visualization, smart catalogues... not to mention new applications development. The
point of the Semantic Web is in the potential for new uses of data on the Web, much of which we haven't
discovered yet.

II. Status Questions
CSB: The February 10, 2004 OWL/RFD press release stated: “Today's announcement marks the
emergence of the Semantic Web as a broad-based, commercial-grade platform for data on the Web.
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The deployment of these standards in commercial products and services signals the transition of
Semantic Web technology from what was largely a research and advanced development project over the
last five years, to more practical technology deployed in mass market tools that enables more flexible
access to structured data on the Web.” <www.w3.org/2004/01/sws -pressrelease> Did that mean that
you expected people to start encoding Webpages semantically from that point forward? Have they?
TBL: It’s not about people encoding web pages; it’s about applications generating machine-readable data
on an entirely different scale. Were the Semantic Web to be enacted on a page-by-page basis in this era
of fully functional databases and content management systems on the Web, we would never get there.
What is happening is that more applications – authoring tools, database technologies, and enterpriselevel applications – are using the initial W3C Semantic Web standards for description (RDF) and
ontologies (OWL).
CSB: If it’s too soon to expect people to start investing in the Semantic Web, what is the release
schedule for the remaining standards needed to “base enable” the Semantic Web? In other words, when
is it reasonable for site owners to start investing the time and effort to encode semantics into their
webpages?
TBL: No time like the present. Getting data into Semantic Web-friendly formats is the very first step in the
Semantic Web progression, but you correctly note that there are layers to go – for Rules, Query
languages, logic and proof – that are part of that full stack. You can see a quick diagram at:
<www.w3.org/2003/Talks/05-gartner-tbl/slide29-0.html>

III. Critics
CSB: Not surprisingly for as complex and ambitious a project as this, there have been critics of the
Semantic Web initiative. Which of their criticisms do you think are valid, and which invalid?
TBL: W3C has over 20 different Activities, all of which have Member support. The Semantic Web activity
is one of them, and one of the few that gets the bulk of its operating costs from outside sources. (The
well-regarded Web Accessibility Initiative has many outside sponsors from government and industry, and
the new Mobile Web Initiative is building its budget on a separate fee structure.
One of the criticisms I hear most often is, "The Semantic Web doesn't do anything for me I can't do with
XML". This is a typical response of someone who is very used to programming things in XML, and never
has tried to integrate things across large expanses of an organization, at short notice, with no further
programming. One IT professional who made that comment around four years ago, said a year ago
words to the effect, "After spending three years organizing my XML until I had a heap of home-made
programs to keep track of the relationships between different schemas, I suddenly realized why RDF had
been designed. Now I used RDF and its all so simple -- but if I hadn't have had three years of XML hell, I
wouldn't ever have understood."
Many of the criticisms of the Semantic Web seems (to me at least!) the result of not having understood
the philosophy of how it works. A critical part, perhaps not obvious from the specs, is the way different
communities of practice develop independently, bottom up, and then can connect link by link, like patches
sewn together at the edges. So some criticize the Semantic Web for being a (clearly impossible) attempt
to make a complete top-down ontology of everything.
Others criticize the Semantic Web because they think that everything in the whole Semantic Web will
have to be consistent, which is of course impossible. In fact, the only things I need to be consistent are
the bits of the Semantic Web I am using to solve my current problem.
The web-like nature of the Semantic Web sometimes comes under criticism. People want to treat it as a
big XML document tree so that they can use XML tools on it, when in fact it is a web, not a tree. A
semantic tree just doesn't scale, because each person would have their own view of where the root would
have to be, and which way the sap should flow in each branch. Only webs can be merged together in
arbitrary ways.
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I think I agree with criticisms of the RDF/XML syntax that it isn't very easy to read. This raises the entry
threshold. That's why we wrote N3 and the N3 tutorial, to get newcomers on board with the simplicity of
the concepts, without the complexity of that serialization.
CSB: Does the Semantic Web have any enemies? If so, what are they doing to get in the way, and what
is the strategy for dealing with this opposition? For example, will the Semantic Web provide opportunities
to the major browsers, or will it threaten their hegemony? And can the Semantic Web succeed without
them?
TBL: The SW is not at all a threat to existing browsers. Remember that this is adding something to the
WWW, not replacing it. The existence of data on the web will not threaten the documents, music pictures,
and so on... on the Web.
With the standardization and deployment of Semantic Web standards in various commercial products and
services, a shift occurred from the perspective of many that this work was research to a recognition that
this is a practical technology deployed in mass-market tools that enables more flexible access to
structured data on the Web.
I do expect there to be a serious first mover advantage when it comes to being Semantic Web compatible
in software products. Data handling software which does not plug into the RDF data bus will be at a
serious disadvantage when customers start to protect themselves by demanding SW compatibility.

IV. Business Reality Questions
CSB: What is the biggest challenge facing realization of the Semantic Web? Is it possible that the
standards will be created, but not implemented, or that content owners will never encode semantically in
sufficient numbers to make the Semantic Web initiative successful?
TBL: We've done a great job at establishing sound foundations for description (RDF) and for ontologies
(OWL). We've seen significant interest and uptake in the Life Sciences community for the power that the
Semantic Web can bring, and have seen successful Semantic Web projects at the National Cancer
Institute, as one example.
It is very important to realize that the Semantic Web does not require content owners to individually
encode information! The vast bulk of data to be on the Semantic Web is already sitting in databases -and files in proprietary data formats. Downloaded bank statements, weather and stock quote information,
human resource information, geospatial data, maps, and so on...all that is needed to write an adapter to
convert a particular format into RDF and all the content in that format is available.
CSB: People talk about a “Killer App” for the Semantic Web, and you rightly point out that the Semantic
Web itself is the Killer App. Still, there has to be an incentive for people to encode semantically and
create agents, so there seems to at least be a chicken and egg issue. Does a company like Google have
to commit to semantic browsing before the Semantic Web takes off?
TBL: I think that for many companies it may be that the killer app is an intranet. Many of the early WWW
servers were inside the firewalls. The valuable data is company -confidential, and it is much safer to
experiment with new technology in private! One computer company had, I think, 100 web servers
internally before it had a public one. Similarly now, pharmaceutical companies are experimenting
internally, but the company data isn't all shared. This slows uptake, as the results are not there to be
linked to by others. Similarly, when I do my personal finances using Semantic Web tools, I can export the
rule files -- but not the data as an example!
Note that search engines for the traditional web of documents have the task of finding relevant items in a
sea of documents in (some form of more or less broken) natural language, with links. The Semantic Web
is very different. Search techniques for the Semantic Web are going to be very different: it may be that the
value add will be made in different ways by systems roaming around and looking for patterns, or by
performing some specific types of inference, or by indexing Semantic Web data in new interesting ways.
It probably won't be eigenvector-based link analysis which drives the good hypertext search engines.
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In a way, the search engines are making up, by special techniques, for the lack of machineunderstandable semantics in the documents on the web.
CSB: If buy-in by the search engines is crucial, where do Google, Yahoo, MSN (or other candidates to fill
this role) stand on the Semantic Web?
TBL: Of these, I know that Yahoo has implemented a Search feature based on Creative Commons'
work, which uses RDF to describe licensing terms on Web content: <http://search.yahoo.com/cc>
CSB: If the big browser companies do not come on board, what will be the value proposition that will
drive semantic encoding?
TBL: The Semantic Web architecture does not involve HTML browsers as we know them. There is a new
breed of generic Semantic Web browser, but they are more like unconstrained database viewing
applications than hypertext browsers.
There are at least two Semantic Browser projects I know of at MIT alone.
SIMILE <http://simile.mit.edu/> is a joint project conducted by the W3C, HP, MIT Libraries, and MIT
CSAIL.
SIMILE
seeks
to
enhance
inter-operability
among
digital
assets,
schemata/vocabularies/ontologies, metadata, and services. A key challenge is that the collections which
must inter-operate are often distributed across individual, community, and institutional stores. To in part
address this goal, the SIMILE team created Piggy Bank as an extension to the Firefox web browser that
turns it into Semantic Web browser, letting you make use of existing information on the Web in more
useful and flexible ways.
The Haystack Project <http://haystack.lcs.mit.edu/> is investigating approaches designed to let people
manage their information in ways that make the most sense to them. By removing arbitrary applicationcreated barriers, which handle only certain information “types” and relationships as defined by the
developer, we aim to let users define their most effective arrangements and connections between views
of information. Such personalization of information management will dramatically improve everyone’s
ability to find what they need when they need it. This includes Piggybank as well as what they call the
universal information client.
CSB: Who do you expect the early adopters to be, on the encoding side? Are there some there already?
TBL: Adobe is the only one I can talk about today, but there are others on the cusp of announcement.
CSB: Are specialized agents essential for the Semantic Web, or would adoption of semantic search
capability by the Googles of the world be enough?
TBL: I think you're likely to see both.
CSB: What will the Semantic Web do to browsers? Will it be likely to strengthen the influence of the
major browsers, or result in new entrants?
TBL: I think you'll see a bit of both here as well - revitalization of competition, and clear targets for
functionality, but it’s a bit complicated. In short, browsers will be affected by the Semantic Web in many
ways.
They may be pressured to become generic Semantic Web browsers. They may use Semantic Web
metadata to accompany the human-oriented media. They may use Semantic Web metadata to select and
marshal human-oriented metadata. There may be a very powerful client -side programming platform
developed (as in Haystack, and RDF-Ajax applications) in which the client -side script sees the world and
the display medium as a mass of RDF and SPARQL.
CSB: Do you believe that semantic encoding will become ubiquitous quickly, or will there be a two-layer
Web for a long period of time (or perhaps permanently)?
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TBL: It's not as if every page on the Web will be retrofitted with Semantic information. What we are likely
to see though, is the wrapping of existing data stores, such as data in relational databases. We could
anticipate a "View Data" feature in much the same way some of us "View Source". It's also worth noting
that the new work in XHTML 2 is looking to include RDF capabilities.
There will always be on the web documents to be processed by people, and data to be processed mainly
by machines. This is a feature, not a bug.
CSB: How much of semantic encoding can be automated?
TBL: Virtually all. This is like asking how much encoding of spreadsheet data is automated. Eh? These
are data systems, not human writing systems. The data is all data, the encoding can only be automatic.

V. Infrastructure Questions
CSB: Are there standards that will logically be needed to reap the full potential of the Semantic Web that
the W3C will not be appropriate to create, and if so, what purpose will they play?
TBL: There are dozens of organizations out there who are interested in developing their own ontologies,
just as there continues to be demand for industry-specific XML vocabularies, on an even larger scale.
W3C has recently announced the launch of an Incubator Activity, in which groups that have ideas that are
good ones, but usually outside of the W3C purview – think of the development of a specific ontology, for
example – can have space at W3C to discuss and develop their idea more fully.
I think it’s also important to note that great ideas can develop anywhere, in a variety of organizations. Our
hope is that people who decide they want to grow an infrastructure piece of the Semantic Web will come
to W3C.
CSB: Which organizations, logically, would create them?
TBL: Initially, it is wise to keep the Semantic Web developer community well in touch with itself, and the
W3C is the center of that community. However, when the number of ontologies being built grows to
become difficult to track, it will be essential for scaling reasons for the development work to move to
organizations for specific fields. There is a bit of an analogy with XML, as the XML core and also early
applications such as MathML were developed at W3C, but now XML schemas are developed all over the
world where the needs are found.
CSB: Are these other organizations already engaged in that process, and do they see things the same
way?
TBL: At this point, we do not have explicit dependencies on other organizations, though it could happen
in the future. However, W3C is primarily focused on Web infrastructure, and in the case of Semantic Web,
the Semantic Web infrastructure. Looking at the stack, it’s clear that some of the boxes have yet to be
fleshed out. I think we will have diverse communities coming together to contribute their ideas and
directions to the development of each of those components.
A practical example is the case of Rule Languages. They’ve been around for years – think business rules,
or Prolog – but there has yet to be a sweeping dominant rule language standard, much less one that
works on the Web. We recently held a Rules Workshop, and the first day was filled with people
presenting their different ideas on Rules – in some cases, they might have been speaking different
languages without an interpreter. On the second day, though, these diverse people were able to establish
some significant common understandings through the discussion of use cases.
And I think the smaller orgs that focus on single markup languages, coupled with diverse users under the
W3C umbrella is a great way to get these technologies developed.
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There’s no stovepiping at W3C, and there are interoperability requirements that are firm – so we can be
sure that if we take up a Rule Languages Working Group, it will have to work with, RDF, OWL, URIs, the
Web architecture as it has been articulated at W3C.
CSB: Are there other technical trends or architectural goals in the evolving Internet and Web landscape
that are working against achieving the Semantic Web, or is it still a clear playing field for you to work
upon?
TBL: Vendors have limited resources in much the same ways their customers do, and so if they have
committed enormous resources to things that are not Semantic Web, they have little room to move. But
even here, we’re seeing a shift.
CSB: What will the use of agents querying for semantic data do to Web search speeds?
additional demands on infrastructure?

Will it place

TBL: The kinds of searches we'll be seeing may not be quite the same kind of searches we're used to
doing today - in fact, I think we'll see more automation integrated into "search" type applications. We're
also at a point where CPUs are not the obstacle, given their price and availability.
VI. User Questions
CSB: What would a browser that was optimized for the Semantic Web look like?
TBL: The Semantic Web is in use today behind several data aggregation sites providing richer and more
expressive means if integrating data and delivering content. A simple example of a browser that would be
optimized for the Semantic Web would allow one to "view data" that might be associated with any of these
services and provide the means for save, reuse and integrating this in a variety of other ways with other
applications. If one is attending a meeting, or booking an airline reservation, one could simply 'save' this
information and drag this onto a calendaring application rather than the tedious effort of cutting and
pasting. There is an entirely new set of applications we could imagine, with the only limiting factor being
our imagination.
CSB: When will Web users begin to enjoy the benefits of the Semantic Web?
TBL: They already have, in applications that range from social networking (FOAF), content description
(Adobe Creative Suite), learning about licensing constraints of Web content (Creative Commons), as well
as the widespread use of OWL in a variety of disciplines.
To learn more about the Semantic Web, see:
For the W3C Web Standards Activity Page (with links to the Semantic Web Activity Statement,
Recommendations [approved standards], News and Events, Presentations, and much more), see:
<http://www.w3.org/2001/sw/>
For a detailed description of the technical basis for the Semantic Web and what it will make possible, see:
The Semantic Web, Scientific American, May, 2001:
<www.scientificamerican.com/article.cfm?articleID=00048144-10D2-1C7084A9809EC588EF21&catID=2>
The early vision (Tim Berners-Lee, September, 1998):
•

Semantic Web Road Map: <www.w3.org/DesignIssues/Semantic.html>

•

What the Semantic Web Can Represent FAQ: <www.w3.org/DesignIssues/RDFnot.html>
Comments? updegrove@consortiuminfo.org
Copyright 2005 Andrew Updegrove
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TRENDS

THE WEB AND THE ADVENT OF
“SUPERINTEGRATION/CREATION”
Andrew Updegrove
Abstract: Throughout history, the progressive acquisition of knowledge by mankind has
involved five distinct tasks: learning, sharing, integrating, archiving, and then reacquiring
(to start the process again) information, discoveries and ideas. The advent of innovations
such as language, writing, printing, telecommunications and information technology have
each dramatically increased the speed and volume of knowledge acquisition by
optimizing our ability to accomplish one or more of these tasks. The Web now permits
global, Web-based communities to combine all five of the traditional steps into a single
democratic, merit-based, neural, real-time, ongoing, evolving, integrating process of
knowledge acquisition.
This revolutionary process may be referred to as
“SuperIntegration/Creation,” and can be expected to have a profound impact on how we
live, work and learn.

Introduction: The ability of humankind to take incredible things for granted is remarkable, and especially
so where such things are in constant, everyday use. Thus it is that the significance of the Web is too
often ignored rather than properly appreciated.
True, the enthusiastic chants of the Internet bubble years that “the ‘Net will change everything!” did prove
to be the outrageous claims of the naïve, the irrationally exuberant, and the cynically opportunistic, at
least with respect to the time frame within which that transformation was predicted to be realized.
The World Wide Web that was enabled by the deployment of the Internet, on the other hand, is another
matter. The potential impact of the Web extends far beyond its ability to facilitate education and everyday
information gathering. Instead, it represents the means by which the next great explosion of collaborative
intellectual discovery will occur, and will enable the type of sudden and rapid advancement of the arts,
sciences and even human society itself that has occurred only a small number of times in the past. A
brief review of these previous great leaps forward, and the enabling discoveries that made them possible,
serves to demonstrate that this prediction is not conjectural, but a certainty.
If this premise is accepted, then the nurturing of the Web, and the extension of its availability to all people
everywhere, becomes not an ideal so much as an imperative. In that context, the implementation of the
Semantic Web (see the Feature Article and Editorial in this issue) is an opportunity not to be neglected.
Innovations Enabling Advancement: It is a scientifically accepted conclusion that the humans of today
are essentially identical (including in intellectual capacity) to those first modern humans that appeared
upon the scene more than 100,000 years ago. And yet it was tens of thousands of years before homo
sapiens discovered agricultural principles, began cultivating food crops and settled down in villages.
From that point forward, the pace of knowledge acquisition increased radically. The result was the
development of conceptual tours de force such as mathematics, advanced arts and science. In due
course, the industrial age dawned, followed eventually by the computer age. Now, we are embarking
upon what might be called the Age of the Web.
What enabled this accelerating rate of advancement?
The base dynamic was (and continues to be) the ability to build upon the information, discoveries and
ideas that were acquired and developed by others, and particularly of those that have come before. This
process depends upon the following steps:
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•
•
•
•
•
•

Learning something new (acquiring new information, and reaching new conclusions)
Sharing the new information and discoveries (rather than hoarding it for personal advantage)
Integrating that information with other information and/or newly acquired information to a
purpose
Archiving the information, in accurate form, for future generations
Reacquiring that archived information (i.e., knowing it exists and how to find it)
Learning something new as a result, and repeating the cycle

Each time there has been an important advancement in our ability to perform one (or more) of these
process steps, there has been a commensurate advancement in our ability to build upon information,
discoveries and ideas more productively and rapidly.
Until the last few decades and the wide deployment of computers, databases, networks and (most
recently) the Web, browsers and search engines, dramatic advancement has been possible in only two of
these steps: the ability to share information and the ability to archive it. And yet significant advancements
in just these two processes have been matched by explosive advancement in human knowledge.
Let us briefly examine each of the major leaps that have occurred in pre-history and history to see how
improvements in sharing and archiving have resulted in a complimentary leap in the advancement of
knowledge acquisition, as a foundation for evaluating how the advent of the Web will enable the next
great leap forward in the acquisition and utilization of knowledge.
The first great leap forward: Language: The manifestation of human intelligence that gave rise to the
first burst of advancement was doubtless language, which allowed the predecessors of modern humans
to share information in greater detail and complexity than can other animals. Through language, not only
could the location of necessities be conveyed from one individual to another, but so also could valuable
discoveries, such as the observation that animals moved to certain places, and by certain routes, at
predictable times of the year – and that certain natural phenomena could be used as indicators of when
those times of year had arrived.
As a result, the knowledge acquired by individuals could not only be shared on a current basis, but could
also be verbally passed down from one generation to another – the earliest advancement in archiving
discoveries and strategies since the evolution of genetically programmed instinctual behavior and the
ability to teach by visual example.
With the evolution of language, the human species was able to populate even the most inhospitable parts
of the world, because inventions as humble (but significant) as the needle and sinew-thread enabled the
development and use of warm, sewn garments. These innovations could be shared and passed down
from generation to generation, and allowed the migration of bands of humans into progressively colder
and more hostile environments. Other discoveries had impacts of similar importance.
But language, without a more reliable means of archiving and more established lines of communication,
was an imperfect foundation upon which the progressive advancement of knowledge could be based. It
is believed that in prehistory, as today, hunter-gatherer societies were based upon bands of only a few
families, which met perhaps once or twice a year with other, related bands totaling a tribe of perhaps a
few hundred individuals. Thus, the potential to share new discoveries was systemically limited to, at
most, that number of individuals. The discoveries of another tribe could be learned through the
occasional capture of members of that tribe and through trading relationships, but in the former case the
willingness to accept the customs of enemies might be limited, and it may have been many thousands of
years before human population density and sophistication developed to the point that trade became
conventional.
Finally, when new discoveries were made, droughts and other natural disasters could befall the individual
bands and tribes that had made these discoveries, resulting in their loss.
Useful discoveries might also fall into disuse (and therefore become lost), if they became superfluous
under changing conditions. For example, we know that humans reached Australia more than 50,000
years ago – and that the nearest land to Australia at the time was at least 55 sea miles away. As a result,
a society necessarily existed at that time that was capable of building sophisticated boats capable of
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permitting a pioneer population to island-hop its way down the archipelago of Southeast Asia, often
venturing forth to seek land that could not be seen over the horizon.
And yet that impressive technology was lost (or became superfluous) in the years that followed: by the
time that Europeans arrived tens of thousands of years later, the aboriginal inhabitants of Australia were
leading a far more basic hunter-gatherer existence than their predecessors may be presumed to have
pursued. Some anthropologists now believe that a similar phenomenon occasioned the first peopling of
North America via boat perhaps 30,000 years ago (or more), via an Arctic route.
Thus, without a reliable means to share knowledge broadly within a single generation, or to pass that
knowledge from one generation to another, there was scant opportunity to advance learning by building
discoveries upon discoveries, or to permit abstract thinking to evolve. How many Newtons and Einsteins
were wasted in the last hundred thousand years as a result? And how many innovations (like the lost
boats of the Australasian pioneers) were developed by gifted individuals, that have been lost forever from
view?
Only with the eventual settling of bands and tribes into year-round locations as a result of the advent of
agriculture did a more structured society evolve, and with that development, the persistent need to fix
information in a tangible medium and the conditions in which a technique for doing so could be
conceived.
The second great leap forward: Writing The advent of writing was the second revolutionary innovation
that truly “changed everything,” as it not only hugely advanced the state of the art of archiving, but also
radically expanded the ability to share information, ideas and discoveries across distance and time.
While initially writing may have been limited to recording commercial data (in the Fertile Crescent) or the
heroic deeds of kings (in Mesoamerica), once conceived, its utility for other purposes was rapidly realized.
Now, the preservation of useful information, discoveries and ideas was no longer solely dependent upon
the incentive and opportunity to convey them verbally from generation to generation, but the integrity of
data and conclusions could be preserved as well, even if their custodians made no current use (or even
remembered the existence) of these writings.
With the ability to preserve information, ideas and discoveries, came a much richer opportunity to
integrate new information and discoveries with old, to prove or disprove earlier theories and build upon
the results, and to base new ideas and theories on those that had come before. For the first time, data
and ideas could be accurately transported, and seekers of knowledge could travel to the site where
valuable information was known to be maintained. One result was the opportunity for explosive
advancement in abstract thinking in areas such as philosophy, mathematics and astronomy, as well as
practical disciplines like irrigation, construction and ceramics.
Over the next several millennia, where stable societies existed over long periods of time (as in Sumer,
Babylonia, Egypt, Greece and Rome), rapid advancement occurred in multiple areas of knowledge. With
increasing trade between broadly separated peoples over established land and sea routes, copies of
archived knowledge could (and were) increasingly shared, resulting not only in wider derivative
innovation, but in the preservation of learning (at least in part) when disaster befell, as tragically occurred
with the destruction of the Royal Library of Alexandria.
The third great leap forward: Enhanced Availability The innovation that enabled the next great leap
forward was not revolutionary but evolutionary: the invention and proliferation of the printing press. With
the ability of information, discoveries and ideas to be disseminated and shared more broadly, many more
individuals had the opportunity to integrate information, and contribute their own intellectual discoveries to
build upon the work of others. With the creation of more copies of any single source of knowledge,
finding their way into archives, vulnerability to loss was vastly diminished. And finally, with books
becoming more available and affordable, the ability to read became a skill more worth acquiring.
Soon, institutional libraries became more commonplace, as did private collections of books. With the new
wealth of access and more opportunities to obtain an education came a greater opportunity for original
and sophisticated thinking, and more like-minded individuals with whom to carry on inquisitive discourse.
True, those engaged in science had used Latin as a universal language for centuries to engage in the
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extensive (albeit slow) international sharing of information, discoveries and ideas. But there was also
great deference to the conclusions of those that had come before – even thousands of years before, in
the case of the Greek philosophers, anatomists and physical scientists. With the dawn of the
Enlightenment, however, a new willingness to question and hypothesize took hold, conjoined with a great
age of discovery that generated a wealth of information that cried out for interpretation.
The fourth great leap forward: Simultaneous Sharing The next technical advancement was
evolutionary in one sense, and revolutionary in another, and began with the electrical transmission of the
first telegraph message. Now, information could be shared not only universally, but also at the same
point in time and in substantially uninterpreted form, allowing multiple recipients to integrate that
information, and form and then share conclusions based upon the same raw information. As wire
services were established, and as newspapers bought and disseminated the information they provided,
the first age of the “information silo” began to fade and a contemporaneous, wide area network of
information availability began to evolve. With the invention of technologies such as microfiche and the
willingness of libraries to archive newspapers, the ability for future historians to access raw,
contemporaneous data for ongoing, independent analysis, integration and interpretation also expanded
exponentially.
While evolutionary in the sense that electronic transmission was merely a faster form of delivery of
information than letters, the immediacy and simultaneity of access that the telegraph made possible was
revolutionary. And by globalizing and multiplying the places in which raw information could be shared
and archived, the same data could be interpreted and creatively integrated from more and different
perspectives than had ever been possible before.
With the subsequent invention and spread of the telephone, not only could remote data be accessed
globally, but direct contact could increasingly be established with first hand witnesses. And with the
eventual spread of television and the deployment of satellite feed technology and on-location camera
crews, even first hand information acquisition on a mass basis became possible, albeit on a selective
(and sometimes censored or slanted) basis.
The fifth great leap forward: New Learning, Reacquiring and Integration Tools With the
development of cheap, powerful and available computing power and the design of database technology,
the stage was at last set for dramatic progress on the integration and reacquiring process steps. Now,
vast quantities of data could not only be searched, but relationships could be discovered and modeling
performed through automated processes, enabling tasks to be performed in seconds that might have
taken years to accomplish before, if they could have been performed at all.
The result was that new types of discoveries became feasible that would have been impossible to make
but a short time before, and theories could now be substantiated that necessarily would have remained
theories indefinitely absent the means to test them. At the same time, rapid advancement in a
bewildering array of learning tools (electron scanning microscopes, space probes, genomic sequencing
techniques and so much more) created a supernova of new information for information technology to
integrate and archive in a manner that would permit for easy future, automated reacquisition.
As the Twentieth Century approached its close, then, the infrastructure and tools that enable information,
discoveries and ideas to be learned, shared, integrated, archived, and reacquired had made astonishing
strides, reaching what seemed to be the ultimate platform upon which future human progress could be
based for all time.
And then, the Web “changed everything” again.
The sixth great leap forward: The Unity of all Information, Discoveries and Ideas With the advent
of the Web (and then the first graphical browsers and search engines), the ability to learn, share,
integrate, archive, and reacquire information, ideas and discoveries truly exploded. Today, given a
search engine, the most inexpensive of personal computer systems and some sort of telecommunications
access, anyone anywhere in the world may access orders of magnitude more information in an instant
than most human beings could hope to view in a pre-Web lifetime. And with the contemporaneous
progress that has been made in telecommunications and the build-out of the Internet, all of the power of
information technology may be deployed on a globally shared basis as well. With continued progress in
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areas such as Web Services and Network Centric computing, the ability to productively wield this power
will continue to increase.
But something much more profound has become possible by means of the Web, and it is this capability
that can be expected to provide the next, and perhaps the most radical, advancement of human
knowledge and society.
In human terms, the access provided by the Internet and the information provided by the Web represent
the single greatest avenue for equality of advancement by the individual in the history of the human race.
And, for the same reason, these tools also represent the greatest opportunity for the advancement of
knowledge in human history as well.
At the most basic level, making the Web available to all of humanity is akin to packing more transistors on
a single chip. Whereas twenty years ago a few tens of millions of people in the entire world had access
to first-hand academic libraries at one time, now there are over a billion people that can connect to
millions of pages of information, discoveries and ideas of comparable quality. Just as the power of
computer chips today is immeasurably greater than that of those deployed in the early days of the silicon
revolution, the mental processing power of the planet will explode as a billion – and soon more –
individuals can access “system resources” through the Web, as well as conjoin their intellects in what
amounts to the parallel processing integration of all existing knowledge to spawn new ideas and make
new discoveries. And no more need the intellects of potential Einsteins and Newtons be limited in their
ability to flourish, regardless of where they may live, if connectivity is within reach.
The results will be even more dramatic, because the Web, enabled by the Internet, dramatically facilitates
the operation of each of the five key steps that have led to the advancement of knowledge throughout
human existence. Consider the following brief summaries, each of which captures only the spirit of the
revolution that has occurred:
Learning: Those that live in the First World can locate data in minutes that would have taken
hours to acquire in traditional libraries, and those in the Third World who have never had access to
libraries may now acquire knowledge that might have remained hidden from them for life. New ideas are
being formed on a constant basis using on-line resources; many of these ideas would never have been
formed absent the wealth of information, discoveries and ideas that can be accessed on the Web. Even
the quantity (if perhaps not the quality) of ideas being formed has surely increased, prompted by the
incentive of sharing ideas and insights using this new medium (Blogs are the most recent example of this
phenomenon; the ideas presented at this Website are another).
Sharing: Examples: People who have not written a letter in decades send hundreds (and even
thousands) of words a day to specific recipients, as well as to unknown numbers of readers at chat
rooms, discussion boards and other electronic destinations. Scholarly work that used to be available only
in expensive journals found only in academic and urban libraries is increasingly posted on public sites.
Unique resources that until now were made available only to qualified scholars by appointment, such as
the notebooks of Isaac Newton, are being scanned and added to the Web, so that anyone can study
Newton’s genius as manifested in the details of his thoughts as they were recorded in his own hand.
Enormous amounts of information of great value, such as aerial photos, topographic maps and statistical
data can be downloaded that formerly would have been available only in a tangible, proprietary, costly
form. Open source and Creative Commons licensing models are being more and more pervasively used,
augmenting a new on-line ethos of no-cost sharing that has heretofore been unknown outside of
academic circles.
Archiving: Not only are untold thousands of pages of information, discoveries and ideas added
to the Web each day, but this new material is being acquired and indexed on a constant basis by search
engines. In the scant space of a decade, virtually every category of data by subject matter and by media
type has either been added to the Web, or is in the process of being added. Entire libraries of material
are in the process of being scanned and posted, resulting in the imaginable consequence that in another
decade perhaps the majority of what is worth accessing may well be accessible.
Reacquisition: Traditional methodologies have been utilized to allow the efficient “local”
reacquisition of information, discoveries and ideas (e.g., existing indices and bibliographic information for
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journals are available at hosting sites), and the first generation search engines of today provide a useful,
if not highly precise, means of reacquiring what has been archived globally. New methodologies – such
as the Semantic Web – are being created on an ongoing basis as well, each of which is intended on a
macro or a specialized basis to increase the intelligence with which information, discoveries and ideas
can be reacquired from the Web. Presumably, this is the technical area where the greatest continuing
technical advancement will occur, in order to make more useful the riches that are constantly being added
to the resources that are already available on the Web.
The big one: “SuperIntegration/Creation” I have purposely left integration until last, because it is at
this level that the revolutionary aspect of the Web is most manifest, and at which historical labeling
becomes inadequate, requiring a new term to describe what is happening in a multitude of new peer-topeer, collaborative, on-line communities. Let us adopt “SuperIntegration/Creation” as that term.
SuperIntegration/Creation may be thought of as being simultaneously both a verb and a noun, and can be
defined as follows:
The democratic, merit-based, neural, real-time, ongoing, evolving, sharing, integration
and archiving of all information, discoveries and ideas that, on a Web-wide basis,
represents our entire understanding of a subject at any point in time.
SuperIntegration/Creation is occurring all over the Web, in venues as diverse as open source projects
and the compilation of the Wikipedia <http://www.wikipedia.org> (the extremely successful, non-profit
encyclopedia project). The elements of the definition above are worth explaining individually, using the
Wikipedia as an example.
SuperIntegration/Creation is:
Democratic, because the Web knows no boundaries. Unless an (increasingly rare) password
stands between a user and a site, language alone is a barrier to entry, and anyone may participate.
Many on-line projects have little or no hierarchy of authority or decision-making. Not only can anyone
launch or add to a Wikipedia entry, subject only to a level of quality control, but the Wikipedia is
multilingual, with 33 different language versions in existence today that have 5,000 or more (and as many
as 60,000) entries.
Merit-based, because participation in many Web-based communities is not only resume-neutral,
it may even be anonymous. Many projects do not identify individual authors of any of the constituent
parts of their work product. Thus, participation and inclusion of individual output is based on the
community’s opinion of the knowledge and skills of each community member rather than on that
individual’s credentials or titles in the real world. At the Wikipedia, anyone can launch or add to an entry.
If the quality of their contribution is judged to be high, then the entry stays.
Neural, because a large, varying and concurrent number of participants can join in a process,
each of whom plays a collaborative part. No one “owns” a Wikipedia entry; anyone can add to an existing
entry – and does, adding new information, sub-topics and insights unbounded by the conceptions of any
single author.
Real -time, because an increasing number of Web-based projects have no defined workday, or
referential time zone (the Wikipedia never sleeps).
Ongoing, because many Web-based projects have no reason for an end date – they are
processes more than they are projects, and because they are not fixed in tangible media, they may have
(but technically need not) even have version or edition numbers. As new information becomes available
and new events occur, they can be folded into the project. The Wikipedia by definition will never be
“finished” any more than will the Linux kernel.
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Calvin and Hobbes
1 History
1.1 Syndication and Watterson's artistic
standards
1.2 Merchandising
2 Style and influences
3 Setting
4 The main characters
4.1 Calvin
4.2 Hobbes
4.2.1 Hobbes' reality
5 Supporting characters
5.1 Recurring characters
5.1.1 Calvin's dad
5.1.2 Calvin's mom
5.1.3 Susie Derkins
5.1.4 Miss Wormwood
5.1.5 Rosalyn
5.1.6 Moe
5.2 Infrequent or background characters
6 Recurring themes
6.1 Calvin's alter-egos
6.2 G.R.O.S.S.
6.3 Mealtimes
6.4 The cardboard box and Calvin's
inventions
6.5 Snowmen
6.6 Art and academia
6.7 Wagon and sled
6.8 Calvinball
6.9 Snowball and water balloon fights
6.10 Lemonade stand
6.11 Camping trips
6.12 School and homework
6.13 Items left to the reader's imagination
7 Calvin and Hobbes books
8 Related articles
9 External links

Evolving, because many Web-based projects
involve not just information, but also discoveries and ideas
as well. Thus, even historical data may be reinterpreted,
or act as the basis for new discoveries. Not only are new
Wikipedia entries being added on a constant basis, but
each individual entry becomes its own micro
SuperIntegration/Creation project, limited only by the
number and enthusiasm of those that have an interest in a
that topic. See for example, the detailed entry on World
War I <http://en.wikipedia.org/wiki/World_war_I> with its
comprehensive outline and hundreds of out-bound links.
But for a real example of the cultural richness and
enthusiasm of the Wikipedia, see the current index for the
beloved, wise (and now retired) comic strip, “Calvin and
Hobbes,” reproduced at left.
SuperIntegration/Creation has been in existence as an
unconscious social process for as long as humanity has
existed (culture is one name we give to it), but it has not
been capable of existing in as comprehensive a form as
the Web permits since human beings were hunter
gatherers, when each band could participate in the
creation and maintenance of, and hold in its collective
consciousness, all that was known at that point in human
history.
Web-based SuperIntegration/Creation is revolutionary in
that it simultaneously, rather than serially, incorporates all
of the process steps that I have addressed in this article:
those that participate in a Web-based process at once are
learning, sharing, integrating, archiving – and then learning
again. What a Web-based community is experiencing
therefore is both a process (the verb) and the instantiation
of what at that point in time of what that community
collectively knows, is thinking, and is discovering (the
noun).
Taken together, the Web itself is a vast, organic
SuperIntegration/Creation project -- what a French Jesuit
philosopher named Pere Pierre Teilhard de Chardin in
1925 presciently called the “Noosphere:” the layer of all
human knowledge and culture surrounding the globe.

Summary: Are the products of collaborative projects like the Wikipedia superior to their historical
antecedents (such as encyclopedias)? In some cases yes (e.g., art projects) and in some cases no
(e.g., Wikipedia type-projects that demand involve scholarship, without suitable quality control). The
important point is that they are different in important ways that will yield results that would not be possible
by normal, step-wise, centralized, more hierarchical and self-selecting methods.
Conclusions: At the dawn of mankind, sharing of knowledge was universal within small groups, but the
acquisition of knowledge was extremely slow, and that knowledge was vulnerable to loss. Over time,
successive cultural and technological innovations enabled sudden leaps in mankind’s ability to learn,
share, integrate, and archive information, discoveries and ideas. While this process was orderly, it was
also step-wise (and therefore time consuming) and elitist, in that the ability to participate was limited to
those with the requisite resources, social privileges, proximity and education.
The advent of the Web and the process/reality of SuperIntegration/Creation that it enables, “changes
everything” about how we acquire and use knowledge to a greater extent than perhaps any prior
innovation since the acquisition of language. This new Web-enabled ability to think and exist within an
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evolving knowledge process, rather than to individually “know” only an erratically updated body of
knowledge, is likely to have profound consequences on how we learn, think, and make new discoveries.
Similarly, the lack of hierarchy and freedom of participation in many SuperIntegration/Creation settings
upsets many traditional age, title and education-based power relationships.
As time goes on, one can expect more and more communities to arise on the Web, and these
communities will engage in ever more challenging SuperIntegration/Creation processes. In the near
future, we may spend more and more of our education, work and recreational time in such settings.
Perhaps, this latest revolutionary leap in how we acquire knowledge, as with our acquisition of the gift of
language so many millennia ago, may even change what it means to be a human being.

Comments? updegrove@consortiuminfo.org
Copyright 2005 Andrew Updegrove
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ANNOUNCEMENT

AN OPEN INVITATION TO INTERESTED CONSORTIA
TO PARTICIPATE IN THE ANSI HOMELAND SECURITY
STANDARDS PANEL
ANSI-HSSP Addresses Homeland Security Standardization
On March 23 of this year, a very successful meeting was held (co-sponsored by ANSI and
Gesmer Updegrove LLP) and leaders of 21 consortia. The purpose of the meeting was to brief
and receive input from the management of ITC consortia on the revision of the United States
Standards Strategy.
Now, ANSI is hoping that representatives of the many consortia that are actively engaged in
developing security and other standards relevant to Homeland Security concerns will participate
in another ANSI activity: the Homeland Security Standards Panel (HSSP). We are pleased to
bring this invitation to your attention, and hope that the consortium community will take part in
this activity.
The American National Standards Institute (ANSI) Homeland Security Standards Panel (HSSP) recently
celebrated its two-year anniversary of serving as an important public-private sector coordinator in the
homeland security standards arena. The Panel has as its mission to identify existing consensus
standards, or, if none exist, assist the Department of Homeland Security (DHS) and those sectors
requesting assistance to accelerate development and adoption of consensus standards critical to
homeland security. The Panel issued a "two-year accomplishments" document that details the progress
that has been made to date via its workshops on specific homeland security subjects, as well as areas for
further exploration.
ANSI-HSSP workshops have already been convened to examine standardization in the areas of private
sector emergency preparedness and business continuity, biometrics, biological and chemical threat
agents, and citizen preparedness. Work is ongoing via workshops and task groups for the areas of
training programs for first response to WMD events, emergency communications, enterprise power
security and continuity, and perimeter security.
The next ANSI-HSSP plenary meeting will be held September 29-30, 2005 at the National Institute of
Standards and Technology (NIST) in Gaithersburg, Maryland. In addition to general homeland security
standards presentations and discussion, three breakout sessions will be held on the following subjects:
Chemical, Biological, Radiological, Nuclear and Explosives (CBRNE); Border & Transportation Security
(BTS); and Emergency Preparedness and Response (EP&R) and Infrastructure Protection (IP).
The Panel is seeking increased participation from fora/consortia that are involved with homeland security
standardization. Any organizations wishing to join or participate in upcoming meetings are encouraged to
contact Matt Deane (mdeane@ansi.org; 212-642-4992), ANSI-HSSP Program Manager. Further
information on the group and its activities is also available on its website, <www.ansi.org/hssp>.
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From the Standards Blog
June 22, 2005

#29

For Your Reference

One of the oldest functions of government (extending back to the dawn of recorded history) is
establishment, maintenance, and policing of weights and measures. So important is this role that
framers of both the original Articles of Confederation of the United States, as well as the Constitution
replaced it, included the right to “fix the standards of weights and measures” in the powers that
citizens of the new nation granted to their government (see article 1, section 8 of the latter document).

the
the
that
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The antiquity and utility of weights and measures is in part attributable to the fact that they can be
represented by physical objects. There is perhaps no more intuitively understandable standard than a
reference weight in a balance scale: this much sugar in one pan of a scale is equal to the kilogram
weight in the other pan.
Not only weight, but other qualities of goods, of course, are significant as well, such as purity, ductility,
optical clarity, and composition (as in alloys) to name but a few. Governments regulate many of these
properties for a variety of reasons, from concern over public safety to facilitating their own procurement
activities. In each of these cases, carefully manufactured and measured physical examples of standards
(referred to as “reference materials”) can be created and used in the same conceptual way as weights in
a scale.
So it is that the United States government has developed reference materials for additional purposes
beyond “fixing the standards” of common, everyday weights and measures. In fact, it has developed a lot
of reference materials, including quite a few that might never occur to you. Take “Multi Drugs of Abuse in
Urine,” for example (3 bottles; $336.00).
These materials have been established by the National Institute of Science and Technology (NIST), and
you can order them through NIST’s helpful website <https://srmors.nist.gov/pricerpt.cfm> (major credit
cards welcome). But touring that Website, as with so many other locations on the Web, can be a
somewhat surreal experience.
Most of the thousands of materials that you will find there are rather mundane chemicals, alloys and the
like. But what should we make of Toxic Metals in Bovine Blood (set (4), $455.00)? What, we might ask,
is the purpose of that reference material? Or perhaps we’d rather not know.
A number of sets of materials are equally intriguing. One collection relates to pollutants: domestic,
commercial and as they have spread in the natural world. Consider, for example, the pleasantly
alliterative Priority Pollutant PAHs (set (5) $296.00), or the enigmatic Urban Dust (2.5 g, $324.00). Or,
more ominously, River Sediment (Radioactivity) (85 g, $398.00). Or my personal favorite: Domestic
Sludge (40 g, $371.00).
Trying to guess the rationales for specific selections is a mystery in itself. Why, for example, can one
purchase New York/New Jersey River Sediment A (50 g, $527.00), but there is no entry (for example) for
“New Hampshire/Connecticut River Sediment B”? And what’s the deal with San Joaquin Soil (50 g,
$314.00), among all other soils?
Rocky Flats Soil #1 Powder (85g, TBD) may ring a bell, and is therefore easier to figure out, but only up
to a point. After all, Rocky Flats is the site of a former nuclear weapons factory, and is the subject of a
massive cleanup effort. But once having made that connection, a different question arises: Are you
allowed to be as radioactive, but not more so, than Rocky Flats soil? Perhaps the reference soil has
already been remediated (or so I hope).
Some materials are simply pleasant to read. There are, for example, Waspaloy (disk, $449.00) and
Equal Atom Lead (1 g wire, $278.00). Google them if you must, or just repeat them to yourself, like the
cartoon-character Zippy (Equal Atom Lead! Equal Atom Lead!)

26

Others are a challenge to pronounce, such as Adipate and Phthalates in Methanol (5x1.2 mL, $312.00).
Or just plain intimidating. Take, for example, Non-Newtonian Polymer Solution for Rheology –
Polyisobutylene Dissolved in 2, 6, 10, 14-Tetramethylpent (100 mL, &736.00).
Then there are a few that are perky and fun, such as High-Energy Charpy (set $489.00), Scheelite Ore
(100 g, $220.00) and Sugarcane Bagasse (50 g, $193.00). Who cares what they are used for?
For a bit of tranquility in the middle of an otherwise technical list, it’s also good to know that there is a
place on line where you can replenish your supply of Apple Leaves (50 g, $348), albeit at the cost of a bit
of sticker shock. Or perhaps a small supply of Peach Leaves (50 g, $337) is just right for you today.
Tranquility might be in short supply after visiting the selection of radioactive materials that NIST is
apparently happy to ship to you. How about a bit of Plutonium-238 Solution (5 mL, $788.00)? Or, for the
more cost-conscious, NIST is offering it’s popular Curium-243 Solution (5.1 g, $451.00).
If neither of those brings a warm glow, there are powders, solutions and other preparations of Cesium137, Cobalt-57, Europium-152, Strontium-90, Barium-133, Uranium-232, Americeum-241, Thorium-229,
Plutonium-242, Radium-228, Neptunium-237, Thorium-230, Yttrium-169, to name only a sampling of
NIST’s impressive product line in this category. (Sorry, though: Radioactive materials cannot be ordered
online. Please fax your order to 301 948 3730.)
Had enough? Don’t go yet. You haven’t visited the food pavilion!
If you’re just starting out, perhaps the Typical Diet (set (2) $675.00) is right for you. For the more
sophisticated, Meat Homogenate (4x85, $428.00) may be just the thing, or the popular Oyster Tissue (25
g, $573.00), or perhaps Trace Elements in Spinach Leaves (60 g, $425.00). (It would be best if you didn’t
mention the Organics in Whale Blubber (2x15 g, $378.00) to Greenpeace, though).
Oh – on a diet? Perhaps a visit to the forensic section will take your mind away off junk food. Over here,
for example, we have Ashed Bone (Radioactivity) (15 g, $475.00), as well as Human Lung Powder (45
g, $404.00). No, I don’t want that Twinkie, either.
If its not forensics but law enforcement that turns you on, then you might want to outfit your home lab with
Cocaine + Metab in Urine (Set (4), TBD), or perhaps the elegantly named Drugs of Abuse in Human Hair
I (100 mg $554.00). Use the state-of-the art e-commerce technology at the NIST site to add any of these
(and much more!) to your shopping cart.
Maybe the environment is your game, and PCB’s in Human Serum (set (3), TBD), or Respirable Alpha
Quartz (5 g, $404.00) is what you need. Watch out for the Toxic Metals in Freeze-Dried Urine (set (4)
TBD) though; that one’s nasty.
You may be all shopped out by now, but if you’re still looking for something for the Man Who Has
Everything, then the Artificial Flaw for Eddy Current (each, $605.00) may be just what you need.
Time to go? Best to bookmark the page before you do. After all, the holiday season will be here before
you know it.
Comments? updegrove@consortiuminfo.org
Copyright 2005 Andrew Updegrove
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