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Abstract. This paper provides an outline for a general purpose Seman-
tic Web browser which aims to provide a sensible visualisation for any
RDF data. Sketched here is a web proxy for common browsers which in-
terlopes on RDF/XML transmissions, transforming them at ‘diplaytime’
to provide the viewer with a meaningful view on the intercepted model.
It suggests using the Wikipedia-style million minds approach to develop-
ing two large repositories, one of common sense knowledge about design
principles, and another of design templates using the Fresnel pattern.
An ‘intelligent’ agent could make use of these two repositories, as well as
personalisation information and RDF introspection, in the rendering of
useful interpretations of raw RDF material.

1 Introduction

In the near term, before the rise of agents and pervasive RDF documentation
of the modern world (such is the vision for the Semantic Web [1]), the kind of
user interaction experience the Semantic Web might offer can be seen in several
traditional web-applications—Google’s venerable ‘Page Rank’, Amazon’s grati-
fying book recommendations and the tag-based selection of blog entries offered
by most blog aggregators, to name just a few obvious examples. There are also
early examples of ‘real’ Semantic Web user interaction, the ‘first’ Semantic Web
site, Mindswap [2], the lesser known FOAFnaut [3], and moreover, there are hy-
brid systems like the breakthrough CiteSeer [4, 5], which has all the hallmarks of
a Semantic Web system without actually being one [6]. The examples of ‘real’ Se-
mantic Web applications, as well as the traditional web-applications employing
‘semantic’ techniques, all utilise handcrafted and pre-prepared visual presenta-
tions from centralised and domain specific positions—and this will continue be
a common approach in designing for the Semantic Web, particularly for popu-
lar or specific field needs, for example, a popular need is a photo album and a
specific need is medical proteins investigation interface. It is expected, however,
that there will also be a need in between the popular and the specific to interact
with Semantic Web data which is of a ‘general interest’ nature, has not been
pre-arranged, as it were, and where ideal data representations have not been
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selected on behalf of the person engaged in viewing. This paper proposes the
design of a Common Sense Design Agent with particular features for making it
possible to meaningfully explore this latter area of ‘uncharted’ Semantic Web
data.

This paper is arranged in two parts, with book-ends of this Introduction
and a conclusion. The first part, background, sets the context for this paper and
provides a brief literature review. The second and major part, project overview,
introduces the idea of using a ‘common sense’ knowledge repository to drive
dynamic presentations of RDF models at ‘displaytime’ to facilitate the visual
investigation of new associations between uncommon class combinations.

2 Background

There is a rich history behind today’s traditions of modern Western human
communication, from the times of primary oral cultures, to the development
of alphabetic writing, to the radicalisation of the written form in printed ty-
pographic material, through to our present information age. The most striking
observation about this history of communication is that alongside each epoch in
the progression from oral, to written, to printed, to ’networked’ society, are iden-
tifiable transformations in the characteristics of social thought and expression
[7].

At a personal level, in the recent past we would characterised an author
as deciding how to present their ideas and data on the page. They may have
selected from any one of many organising metaphors, from prose paragraphs,
to unordered lists to scatter plots, to best represent their data and make a
communicable meaning for an intended audience. The audience would receive in
an essentially fixed way the material given by the author.

The classic Web, to some degree, and more so the Semantic Web now bring
a new dimension to reading, and that is that active construction of meaning
from ‘meta-analysing’, which is in some senses a more agile approach to data
mining than we are used to with today’s brute force text mining tools, like
Google’s search engine. The active construction of meaning (or paths to mean-
ings) through reasoning about Semantic Web data associations is notably differ-
ent to the historical generation and distribution of knowledge. It makes abstract
the serialisation process of the ‘raw data’ from any point of authorship, and in
this new arrangement, each person viewing the information becomes the author,
or arranger of data being interrogated. But to the point, a person needs tools
to do this work or arranging. The tools designed for this task to date have been
quite literal in their approach, revolving around what is possible in terms of past
graph visualisation practice on the one hand, and the possible flat formats (RDF
itself, and plain text lists and tables) on the other—neither of which necessarily
capture the spirit of the data as arranged by the modern day ‘viewer-author’.

The ways of viewing information are themselves standards, socials contracts,
cultural imperatives, dialectic, and part of the broader set of habits surrounding
language and its communicable meanings. There is a distinction between an
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artful visualisation of information that is ordinarily ‘made to order’, and the
canonical, established, archetypal representation for a given type of information
that is a recognisable form. The former is viewed with the loose embrace of a
light conversation, its meaning doesn’t need to be apparent. The latter takes
on the form of an insult when poorly executed, or deliberately interupted—for
example it makes one feel awkward to navigate on a map of the globe which has
been turned upside down, books without paragraph breaks disturb the reader’s
concentration, and so on.

Writing, and especially typographic (printed) writing, has produced an ex-
haustable list of basic information encoding forms which visually aid the distri-
bution of meaning contained withing certain common data structures:

– Editions (version control)
– Leaves (page numbers)
– Sections (chapters)
– Lists (trees)
– Charts (tables)
– Figures (plots)
– Dictionaries (indexes, table of contents)
– Maps (cartography, schemata)

Printing has particularised the collection and organisation of texts, so that
institutions and conventions inside and outside the console of the text have been
developed. Inside the book we have tables of contents, publication information
and topic indexes. Outside the book we have location systems like the Dewey
classification, which problematically doubles as a subject classification, so the
second part of a three volume series might not be stored alongside the first and
third volumes on the shelf. The world of text is a world of standards. In some
ways what we are engaged in designing when we talk about designing for the
Semantic Web, is a series of standards.

This paper understands that the predominant organising metaphor for user
interfaces design on the World Wide Web has been formed in the opinion of Mar-
shall McLuhan’s idea of media as an extension of man [8], and in that conflation,
every user interface is built as an individual, and an extension of the corporate
or individual persona. Friedrich Kittler, the German media theorist famous for
his work on technischen medien (new media, or technical media) debunks this
idea. ‘Media are not pseudopods for extending the human body. They follow the
logic of escalation that leaves us and written history behind it.’ [9]. Instead of
different interfaces on essentially the same information, there is evidence that
what is desired is different information through the same interface (aggregators,
newsreaders, search over browse, and so on).

As such, the information age is not a moment of extending mans ulterior
connection to media, or that through our use of computers we were extending
ourselves, but it is a transitionary moment in the way society expresses itself
which is part of a longer tradition of communication development from oral to
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chriographic, from chriographic to typographic, and this latest moment mov-
ing from typographic to ‘network’ (a base also referred to as ‘information’, or
‘mulitliteracies’ [10, 11]).

2.1 Brief literature review

To note, there are already systems for general purpose RDF browsing and/or
viewing: the MIT Simile project with its Longwell (facetted) and Welkin (arc-
node) viewers [12], Aduna’s Sesame explore mode feature (tabular) [13] and the
World Wide Web Consortium’s IsaViz (dynamic graph) [14]—which in turn is
using ATT’s GraphViz [15] to create plots of arc-node graphs. Like the Horus
project at the Freie Universität Berlin [16], some of the above browsers are so-
called ‘new breed’ RDF visualisation tools, which can take advantage of the
innovative browser-independant Fresnel specification [17] for applying ‘lenses’
and ‘formats’ to nodes of a graph with the effect of styling them for display.

This specification is a welcome addition to the Semantic Web family as it pro-
vides a means to share common visualisation configurations between rendering
agents and across media. This adds value to the work people put toward crafting
views of RDF classes and encourages sharing and reuse. More subtly, the Fresnel
specification provides a basis from which the dynamic generation of ‘lenses’ and
‘formats’ can be made at ‘displaytime’ for the visualisation of previously unseen
models (commonly encountered in the compilation of new associations between
graphs).

:Chris rdf:type foaf:Person ;
foaf:name "Chris Bizer" ;
foaf:mbox <mailto:chris@bizer.de> ;
foaf:mbox <mailto:bizer@gmx.de> ;
foaf:depiction <http://www.../Chris.jpg> .

a. b.

Fig. 1. Fresnel: the best of both worlds, computer readable markup with a human
understandable presentation. From a. Conceptual Space (Notation 3 syntax for RDF
of foaf:Person) to b. Visual Space (possible output using Fresnel). From [17].

Vladimir Geroimenko and Chaomei Chen’s edited collection ‘Visualizing the
Semantic Web’ [18] demonstrates the wide range of possibilities for visualising
Semantic Web data due to its highly uniform nature, and highlight some of the
cross-overs and divergence between the information visualisation and informa-
tion management disciplines. David Duke refined much of the same argument in
his earlier work documenting the relationship between physical space visualisa-
tion metaphors and abstract space visualisation metaphors [19]. Much work has
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also been done on the variety of approaches to RDF representations, for example
[20, 21].

Suffice to say that it is possible to imagine mapping the several most useful
visualisation techniques to certain kinds of RDF models, or even describing the
conditions under which certain visualisations would be useful. Moreover, it is
also conceivable that each visualisation, or approach to visualising, could be
enshrined in a Fresnel ‘lens’ and ‘format’ pair with accompanying CSS and XSLT
scaffolding. These two ideas form the foundation of the following section which
describes the outline of a default Semantic Web browser.

3 Project Overview

Following is a description for an ambitious set of parts making up an envi-
sioned general purpose Semantic Web browser experience. Its overriding goal is
to produce an RDF/XML viewer which enables the visual tuning of new associa-
tions between unlike sources. Mediated by a Semantic Web-style agent accessed
through any one of today’s existing web browsers, this system is proposed to
have the capability of making visual meaning out of the purely conceptual rela-
tions found in RDF documents, from any source. It suggests using an agent to
marshal between an artificial intelligence repository of common sense knowledge
about design principles coupled with a large repository of canonical Fresnel tem-
plates used for transforming RDF statements about particular classes of things
into display data. It is envisaged that the agent take cues from personalisation
preferences when compiling display information from, for example, the results
of searching a hybrid RDF/HTML web search engine.

3.1 A Common Sense for Design

John McCarthy’s now classic 1959 paper ‘Programs with Common Sense’ [22]
discussed the design of a common sense reasoning program called the advice
taker. This research marked the beginning of the the idea that heuristics for
logical responses to ‘common sense’ issues could be stored outside of the program
itself, and it produced a view of common sense that it was knowledge that was
able to be learned and once learned, held captive for later re-use. This was an
important point and it developed the understanding of using common sense for
computing applications as the antithesis of the more general artificial intelligence
challenge typified by expert systems where a lot is know about a small topic:

Common Sense: The mental skills that most people share. Common sense
thinking is actually more complex than many of the intellectual accom-
plishments that attract more attention and respect, because the mental
skills we call ”expertise” often engage large amounts of knowledge but
usually employ only a few types of representations. In contrast, common
sense involves many kinds of representations and thus requires a larger
range of different skills. [23]
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Judea Pearl’s insightful 1988 book ‘Probabilistic Reasoning in Intelligent Sys-
tems: Networks of Plausible Inference’ [24], began a new specialisation in the use
of probability and utility theory to improve software design, an important con-
sideration for common sense systems. By far the largest common sense repository
to date is Douglas Lenat’s ‘CYC’ [25] which captures common sense knowledge
in a rigourous way, with skilled authors of such statements employed to convert
knowledge into the ‘CYC’ frame of reference, in much the same way language
dictionaries and encyclopædias are typically made. A more recent approach is
Push Singh’s ‘Open Mind Common Sense’ [26] repository, which collects com-
mon sense statements from the general public in typed natural language. This
has the effect of allowing anyone to contribute to the repository, but means that
the interpretive work of figuring strong semantics from the repository is loaded
onto heuristic and algorithmic text mining processes behind the scenes.

Design by numbers. There is an interesting tradition in graphic design of a
belief that design is principled—in that a design is a solution to a communication
problem, and in that way it is formulaic. This belief in the formula of design is
mainly embodied in a purely rhetorical way within the design communities,
through any number of common design lessons like ‘scale/tension/dynamics’.

In recent times this belief has also been explored in a more literal and radical
way by practitioners using computers to solve design problems. Muriel Cooper,
John Maeda and Joshua Davis have all pursued this idea with various pro-
grams. Under Cooper’s direction, the MIT Media Lab Visible Language Work-
shop [27] created dynamic magazine page layout routines, Davis has for several
years worked on ’generative’ patterns to create prints [28] and user-interface
layouts in a similar vein to the concepts behind Maeda’s Design by Numbers
work [29]). The experience of electronic typesetting has also borne the message
that design can be reduced to a set of principles, for example, the first line of
a body paragraph should be indented when it follows another body paragraph, or
similar. And so it stands that this kind of procedural design knowledge is not
simply creative and irreducible. It is therefore feasible as a design community
to encode these design principles into an artificial intelligence repository for the
Common Sense of Design, in a similar fashion to the way we have developed the
knowledge contained in Wikipedia.

We also want to build in the opportunity to use and experiment with some
of the wide variety of canonical and emergent graphical representations of RDF
models.

Rise of common sense applications. Massachusetts Institute of Technol-
ogy’s Media Laboratory has over the last few years developed some compelling
examples of common sense technology, including video editing recommendation
systems and photographic library mining to augment the context of an author’s
current text, useful for writing emails.

One of the key researchers from this school, Henry Lieberman, has made
the observation that common sense artificial intelligence can be used effectively
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today, even with relatively small reservoirs of knowledge, if it is used as an assis-
tant to a primary task that could anyway be carried without any intervention.
In that way, if you have a fallback position, the inadequacy of the artificial in-
telligence is not a blockage to progress, but any contributions it may make are
felt as welcome help.

The architecture of common sense programs can take several forms, from
neural networks to highly procedural approaches. The concept of using so called
critics to weigh in on the reasoning about a situation enable the creation of self
reflective machinery, where one critic will take actions, where another critic will
reflect on the outcome of those actions and modify the decision chain so that
subsequent action can take advantage of previous experiences known as stories.
This very structured approach in making sensible automation is ideal for margin
tasks like preparing interfaces for RDF models as the consequences are always
low for bad decisions, and there is a great opportunity for human guidance in the
analysis of past actions and development of experience stories simply through
the observation of natural browsing tendencies, and iterative refinement of initial
results—the so called million minds approach of continuous improvement.

Common sense of design knowledge. A knowledge repository of common
sense can be successfully built by a lay community of interest. Such was the
development of the Open Mind [26] catalogue of everyday relationships between
things, e.g. shampoo is found in the shower. By using natural language as the
input, there is a very low barrier to community contribution and the knowledge
base can grow quickly. The natural language is then processed with an arsenal
of text mining tools to arrive at a computer readable network of connections.

Creating a repository of common sense design knowledge in the way of the
Open Mind model is an interesting possibility to bridge the gap in the human
comprehension of RDF data. The analogy being that a human trying to under-
stand RDF data is like a computer trying to understand HTML data: under-
standing is possible to some degree in both cases, but some translation needs to
be done first. In the case of computers understanding HTML some guesswork
based on the common sense of HTML markup must first take place, an H1 tag
signals an important concept on the page. Similarly, for a human to understand
RDF, some guesswork must take place based on the common sense understand-
ing of what the RDF is representing, a foaf:Person class is a concept that looks
like an address book entry.

The pragmatic answer for the person with an interest in viewing, or com-
prehending, RDF data is to apply their own or another pre-prepared Fresnel
accoutrement (remembering Fresnel provides a means to modify and arrange
RDF data in preparation for visual display suitable for humans). We will still
encounter a display hurdle in the situation where there is no pre-prepared Fresnel
‘lens’ or ‘format’. And even where there is a pre-existing Fresnel view design, it
is likely that there will be small changes desired from person to person and from
node-set to node-set [30]. It is from this characterisation of the viewing require-
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ments for RDF data that the suggestion for using common sense computing in
the display of RDF is made.

In the case of computers comprehending HTML, there is a translation process
from visual to semantic. In the case of humans comprehending RDF, there is
translation process from semantic to visual. For the case of a human trying to
understand RDF data, there is another aspect beyond the literal comprehension
of what the RDF itself is representing, and that is the notion of what relevant
relationships there are to the data under scrutiny. For example, if we have a
series of geographical latitude and longitude co-ordinates there is a relevant
relationship between that information and map image information, and the kind
of relationship, if you will, is the plotting of the geographic co-ordinates on the
map, along with labels for each pair of co-odinates. The obscure relationships
between things may often only become relevant in light of the particular goals
of the viewer. Relationships themselves may also be goals, where open-ended
reasoning is required to ‘look’ for the the possible connections between disparate
sources from various places. All of these aspects of a meaningful design would
need to be considered, as not all requirements could captured in a repository of
common sense design knowledge.

Canonical Fresnel repository. The Fresnel specification [17] makes great
strides in the basic issues surrounding the presentation of Semantic Web data.
Fresnel is an important development for two reasons. First, it standardises the
way we describe the display of RDF across different browsers (and its output is
not limited to text-based media, it could also form the basis of an interactive
SVG animation, for example). This is similar to the enabling common ground
of HTML for the classic Web. Second, it allows us to make declarations about
how to design instances of abstract and unstructured concepts, including how to
design for the relationships between such concepts, which as an example might
translate to a set of dates being plotted on a timeline.

To complement the repository of common sense design knowledge, a dictio-
nary of reusable Fresnel code could be developed, again as a community en-
deavour. This repository would contain both canonical Fresnel treatments of
particular RDF classes (like the foaf:Person example) and also templates that
could be used and combined in different situations for a given design goal. For
example, a ‘lens’ describing the pertinent parts of a timeline and a corresponding
‘format’ to compile a display, could handle any number of different classes need-
ing to be represented on the timeline, as might be determined by the common
sense design knowledge repository described above.

The Fresnel specification defines a vocabulary of core RDF display concepts,
based on two metaphors: that a ‘lens’ is used to select from a complete graph only
those nodes and properties that are of interest to a viewer, and a corresponding
‘format’ for that selection which describes how to display that set of nodes and
properties. A ‘lens’ and ‘format’ together create a more-or-less static view, or
serialisation, of a particular node class in an RDF graph.
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It is also possible to target untyped nodes by selecting them directly with
an FSL [31] statement (FSL is a query language for graphs similar to XPath for
XML [32]), or with a single class SPARQL [33] query. A strategy to customise the
display from a ‘lens’/‘format’ pair is provided using special Fresnel declarations:
sub-lenses (fresnel:sublens), alternative formats (fresnel:alternateProperties)
and merging properties (fresnel:mergeProperties), but these approaches are still
not entirely suitable to cater for various interests and needs requiring particular
layouts at different times for different reasons.

Fresnel remains a strategic design solution that comprehensively answers to
its aims [17]:

– useful for rendering different output formats like HTML, SVG, PDF,
plain text, and others,

– applicable across different RDF display paradigms, (nested box-based
textual representation à la XHTML+CSS, node-link diagram, etc.),

– built on existing Web technology,
– extensible for more specialized needs,
– easy to learn and use.

While Fresnel doesn’t to attempt to answering the final challenge of how a
Semantic Web browser might look, it does provide the means to share view-
decriptions between rendering agents. So it is plausible to invest in a shared,
centrally located, database of Fresnel ‘lens’ and ‘filter’ code which covers many
of the display strategies and techniques available for many of the common classes.

These Fresnal templates, if you will, act as the starting point for the Common
Sense Design Agent.

3.2 Common Sense Design Agent

The Common Sense Design Agent aims to enable the automatic composition
of visual representations of Semantic Web data (RDF/XML) and display them
with an ordinary classic Web browser (Firefox, Internet Explorer and their like).
The intelligence of the Common Sense Design Agent is modelled on a simplified
version of Push Singh’s Emotional Machine, or EM-ONE, and its architecture
for reflective common sense thinking [34]. It could also take other forms of artifi-
cial intelligence—without making a firm claim on the implementation of such a
system, it suffices to say that the idea is to provide some intelligence in the rep-
resentational design of RDF/XML, as the connections between ontologies will
grow and emerge asychronously to the development of Fresnel definitions, or any
other visualisation to display them.

Practically, the agent acts as a transparent web proxy for classic web data—
HTML and its supports—and where it finds RDF/XML content it analyses the
document(s) and transforms it for display in the browser (commonly as HTML,
but possibly as SVG or any other format). The analysis will try to incorporate
any of the following aspects if they are available: preference settings given by the
user, common sense design knowledge and Fresnel ‘lenses’, ‘formats’ and associ-
ated stylesheets which directly target classes from the RDF to be viewed. The
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Fig. 2. Schematic of the Common Sense Design Agent

common sense design knowledge will match with properties of the RDF being
transformed and the users preferences or goals, and enable the dynamic creation
of Fresnel lenses and formats to manipulate the RDF/XML into meaningful
assemblies brought to life with dynamically generated stylesheets.

Knowing how to look. Because the RDF data model is abstract and un-
structured, RDF instance data can take wild forms, which don’t naturally lend
themselves to sensible serialisations. As an investigator, you will always see in a
scene what you want to see, so your interest can help to guide the display to be
more specific about what to show you. Furthermore, the available data (set of
classes, and the sets of each class’s properties—as well as untyped subjects) can
provide context for the selection of an appropriate presentation action. Other
vectors for the selection of a graphic design principle are:

– Inferred: ‘Kinds’ of subjects, class membership, domain and range of partic-
ular properties.

– Declared Interest: property weights, literal search topics, Haystack-style ‘rec-
ommendations’ [35]

– Common Sense: Mapping a central repository of Fresnel-style layouts infor-
mation to common design situations
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Ordinarily, faced with a task of comparing the frequency of publications on
a particular topic over time between three cities would require finding source
data for all publications on the queried topic, filtering a set of data for each city
of origin and then plotting the filtered sets on a timeline for comparison. It was
common sense that told us that a comparison could take the form of a composite
rendering of several sets of data on the one plane, and that mapping time-based
data could be achieved on a timeline, and that timelines have a domain and
range and labels.

It is suggested that this kind of task could be achieved by a computer in two
composite passes. First, data selection is made in the fashion of Noadster’s global
view [36], via a query which may be successively refined based on initial results,
or reasoning based in personal preferences. Second, once the data is isolated, it
can be modified to provide a common sense representation based on the content
of the isolated data-set and user goals, again, this representation of the data can
be iterative, based on successive refinements according to a person’s taste and
need.

Hybrid search engine. How do you find RDF files to view in the first place?
One answer among several is the suggestion that a hybrid search engines re-
turning pointers to Semantic Web code as well as classic Web pages could be a
simple way to provide access to the growing wealth of RDF resources and on-
tology descriptions becoming available. Of course, the RDF could be found and
investigated by other means as well.

It is expected that the classic Web will continue to operate the way it does,
and that people using it will continue using it the way they do. The develop-
ment of the Semantic Web will mean that more and more Semantic Web code
is available on the classic Web. While the Semantic Web code will be used be-
hind the scenes, so to speak, to enable a whole new class of highly inferential
applications, that same code may be viewable by people, and with the aided vi-
sualisation described in this paper, might provide an important default Semantic
Web browser in its own right, notwithstanding the many excellent domain spe-
cialisation browsers.

Presentation personalisation: honing common sense. There are many
ways to view RDF data, but the most meaningful will always be subjective and
informed by personal preferences and goals.

In terms of display strategies and techniques, there is a growing number of
demonstrations of specialised approaches to the visualisation of Semantic Web
data (several of which have been summarised by Ivan Herman, Guy Melançon
and Scott Marshall [21]). Sometimes these are old techniques brought to bear
on new requirements, and sometimes they are fresh approaches, ranging from
sorted serialisations of basic RDF statements, to the display of RDF objects
on a geographical map with named subjects, to the automatic generation of a
calendar of events, to interactive ‘fish-eyed’ graphical plots of entire RDF stores.
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Fig. 3. “How would you like your Russian borders today? As a list, a map, a plot. . . ”

Individually, each of these approaches is useful as a display generalisation,
in so far as each approach can take as input cross-domain RDF data. However,
the sense-making validity of each approach is contingent upon what it is that
the person wants to see—their personal interest or preference. For example, if
you want to know where each attendee of a particular conference came from,
then it would make sense to view this information on a map, but if you wanted
to know who attended a particular conference, it would make sense to see a
list of attendees sorted by surname displaying first name, surname, affiliation.
On the other hand, if you were interested in the connectivity between several
major genetics databases, then a comprehensive view of several ontology domains
possibly with some reasoning to simplify connections prior to display might be
most useful. So a person’s interest is a determining factor in the most appropriate
display of Semantic Web data.

The model for personalisation used in the design of the Common Sense De-
sign Agent draws on the work done for the The Personal Publication Reader
[37] and CHIP [38] projects, countenancing several factors of personal prefer-
ence among previous browsing context, query, check-box preference setting and
property weighting.

Significant numbers of research projects framing approaches to the person-
alisation of presentation and visualisation aspects of data retrieval have been
undertaken over the last decade (see, for example, [39, 38]). This research com-
monly relies on either of, or combinations of, context of behaviour analysis and
inference or domain programming and user preference declaration. Context of
behaviour analysis alone is sometimes less effective compared with layered ap-
proaches, because once a context is identified, the system will often still rely on
a decision of the system’s programmer to arrange for the identified context. If
the programmer tries to assuage this concern by not taking steps to modify the
layout substantially for a given context, then there is a reduction in the general
applicability of the system to display a variety of different information spaces.
Moreover, user preference declaration leaves the important and sometimes very
detailed requirements of property weighting or the difficult demands of layout
trajectories to the person using the system, someone who is possibly disinterested
and unskilled in the these tasks.
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Nonetheless, the examples of the Flamenco [40], Topia [41], mSpace [42]
and Noadster [43] programs show how close analysis of the RDF store along
multiple assessment criteria can significantly aid structuring of tables of contents
and prepare layout of domain independent material. Another approach to the
customisation of the display for RDF data achieved through a means of pre-
existing, hand-crafted, ground-rules to inform the display logic is shown in the
proposal for the Semantic Channel Specification Language [44] and more recently
in Dennis Quan and David Krager’s discussion of the Haystack system [35].

Based on analysis of the alternative ways in which Semantic Web data can
be represented graphically and in serialisation, it is apparent that data style
and the interests of the person making the inquiry of the data determine to a
large degree the pertinent display of that information. For example, Figure 3
shows three reasonable ways to present information about the countries sharing
borders with Russia. The most useful display out of the reasonable presentations
of the information is left to the discretion of the person at the console.

4 Conclusion

The Semantic Web should not be a friend who endlessly puts new indexes,
dictionaries and thesauri on your desk. It should instead be a friend who quietly
makes intelligent suggestions to you, which you can follow in a pinch or leave
aside. The ideals of user interaction for the Semantic Web are characterised
by the type of data at hand (scientific, educational, informational, recreational,
etc.), the associations available to that data or the associations being made
(sometimes data has very little natural interconnectedness) and the person’s
goal in using the Semantic Web (comprehension of an entire field of data or
answer to a particular question).

Looking at information structures that we are not accustomed to retards
the perception of the information being served. The consequence of this visual
discomfort can be seen on today’s web, where communities of users have natu-
rally tended toward the development of presentation standards. Web pages have
become more and more the same in terms of their basic information delivery
characteristics. For example, we will commonly find a web page to have discreet
parts for a heading, navigation, content and footer. This consistency enables
people to confidently read across unlike sources. Similarly, through repeated us-
ability refinement, competing search engine interfaces and functions have become
more similar, allowing users to reuse their existing understanding of operation
and navigation metaphors. Semantic Web data, and in particular the dynamic
creation of new associations from disparate data sources, presents a dilemma for
interface and interaction metaphors.

The challenge then remains to adapt to a general pattern for ‘information
based knowledge discovery’. One of the hypotheses of the Semantic Web is that
there is an enormous amount of new information, or information waiting to be
inferred, sitting just below the surface of traditional web querying capacities.
Existing examples of the benefit of these inference techniques are apparent in



14 Gus Gollings

our earlier examples of Google’s ‘page rank’, in NEC and Penn State’s CiteSeer,
and in Amazon’s product recommendations.

To build an application level common sense of how to design for any scenario—
how to design in principle—we endow the Semantic Web with the ability to grow
without having to wait for new data presentations, to sensibly display new as-
sociations between data that have not been pre-arranged and to co-exist with
the much vaunted classic Web. This confirms a principle of being able to browse
any data anywhere.

Manuel Castells concludes his three volume treatise concerning ‘The Infor-
mation Age, Economy and Society’:

The most fundamental political liberation is for people to free them-
selves from uncritical adherence to theoretical or ideological schemes,
to construct their practice on the basis of their experience while using
whatever information or analysis is available to them, from a variety of
sources. [45]

Castells’ presage to the information age is that the individual’s liberation is
predicated on their access and control over primary sources of information. In a
practical way, the Semantic Web offers just such an opportunity.
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