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What is a “Document’?

Examples:
—Book, poem
—Article, paper, report
—Memo, e-mail, letter, etc

Definition:

A document is a self-contained unit of
information, intended to be communicated
to a human interpreter
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What isn T a document?

. B *Z.088
All data that is: !
— Fragmentary +5 00
— Intended solely for further machine’ =
processing ‘ +1 .50
Examples: R 2 11728
— Database records . -
—HTTP requests ( l +1 062
— Software source code —

— RDF metadata ...

October 16, 2003 Content Design

Electronic Documents (then)

<Goal (authoring/production) - BL S!NI-Z.‘T'.‘\' NEWS

—More efficient/effective production p—— B
by using WYSIWYG authoring BrT
interfaces (WP,DTP) '

=Goal (final-form):

—Obtain same typographic
quality as traditional print

<Production electronic, disseminati
and final-form still on paper

<Authoring & storage format:
—Mimics final-form presentation format
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Electronic Documents (now)

=Goal (authoring/production):

—Efficient, industrial scale, full document life cycle

=Goal (final-form):
—Improve communication by exploiting
presentation potential of new media

=Use of audio, video, animation, etc

=Interactivity (hyperlinks, forms, etc.)

=Dissemination over internet (WWW)

<Use of document technology to access (legacy) information

=Both production & dissemination is electronic

<Authoring & storage format:
—Differs radically from presentation format
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Electronic Documents: Issues

Problem: many document formats cannot
cope with changing environment (c.f.
Issues in software engineering)

—Hardware dependencies (use of printer/typesetter
specific control sequences)

—Software dependencies (use of proprietary formats)
—Presentation dependencies (layout and style)

Related issues:
—Longevity (many documents need to last >30 years)
—Maintenance & reuse
—Flexibility & tailorability
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“Solution”’

(Semi-automatically) convert all documents to
new format or new layout
—Expensive
—Time consuming
—Error prone (& pretty boring too!)
—Loss of (implicit) information
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Real solution:

= Multiple delivery publishing (MDP)
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Multiple delivery publishing (MDP)

=MDP distinguishes two formats
—One for authoring and long term storage
—Another one for final-form presentation

=Mappings from source to target format

=Source format can now abstract from all
details that are likely to change in the target

=Sounds pretty straightforward eh?
=But it actually meant...
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Revolution!

Software developers

No longer control their application &
own file format

Document authors

No longer control style and layout
of their documents

Tools

No longer used the “Sacred””
WYSIWYG paradigm

Multiple delivery publishing
was not obvious at all!
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MDP: Nothing new ...

=This approach was already advocated by
Goldfarb et al. in the 70 3!

<Source documents encoded using IBM 3
Generic Markup Language (GML)

<GML was standardized by ISO in 1986 as
SGML
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MDP & SGML

<MDP and SGML remained highly controversial
—People do not like to give up control or change the way they work
—MDP could not always match the output quality of traditional tools
—MDP is no silver bullet!
—Primarily suited for content-driven applications
—Not for layout-driven applications

«SGML standard is extremely complex

—Still not fully implemented
—Huge and inflexible
—Mainly used in academic and large organizations
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“SGML’’revival due to the Web

<HTML already is an application of SGML
(eh... sort of)

=XML is a stream-lined and simplified subset
of SGML (it really is, this time)

<Published in 1998, XML already had more
applications that year than SGML ever had!
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MDP: easy reuse of source document
source document target presentations
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MDP: easy reuse of style specification

—>

source document target presentations
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MDP: Document design dimensions:

=Content versus markup
—what is in the tags, what is between the tags?

<Embedded versus external markup
—What is encoded in the same file, what is stored elsewhere?

=Declarative versus procedural
—Specify what or specify how

=Domain independent versus domain specific
—<title> or <product-shelf-number>?

=_ayout-driven versus content-driven applications
—magazine cover or technical manual?

<V/isual markup versus structured markup
—<i> or <emph>?

October 16, 2003 Content Design
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Source vs. presentation format

<5Source format:
—Structured, declarative markup
—Can be domain independent but...
—...Is usually tailored to a specific domain

—Provide sufficiently rich structure for style sheets and other
processing

<Presentation format:

—Visual, often procedural markup

—Can be platform/medium independent but...

—... is usually tailored to a specific output medium/device
—Provide sufficient information to obtain high quality output

=How do you classify your favourite document
format?
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Domain independent vs. domain specific

Domain independent: Domain specific:
—Examples: HTML, Docbook, —Examples: product specific
(LaTeX) documents standards (e.qg.

automobile and aircraft industry)
—Wide deployment: easy to —Users need training,
learn, many (cots) tools tailor-made tools might
available need to be developed
—Poor semantics for automatic —Rich (domain-specific)
B2 cssing other than semantics for further

presentation processing (retrieval,

screen scraping etc.)
—Need tools tailored to
domain-specific

document formats or ...
October 16, 2003 Content Design 20

—Tools only need to deal with
predefined markup semantics

10



Presentation of domain-specific
document formats

=Generic tools that can process user-defined
markup
—Software adapts to document structure

=No predefined (presentation) semantics
—Also need to be user-defined

October 16, 2003 Content Design
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Beyond presentation semantics

<«Document-oriented semantics

—static: style and layout

(e.g. style sheets, focus second half of this talk)
—dynamic: scheduling & animation
—interaction: linking & forms

<Other semantics:

—do not describe the document,
but the domain of the document 3 content

—can still be related to document
<annotations & meta data
—RDF(S), OWL, etc.
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Talk overview

= MDP on the Web: Style sheets

October 16, 2003 Content Design
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Multiple delivery publishing on the Web

Bloodtypel \W/3C/HTML

Function
Markup HTML
Style CSS

Linking <a href=

Addressing | <a name
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Multiple delivery publishing on the Web

~Bloodtype) \W3C/HTML ISO/SGML

Function

Markup HTML SGML

Style CSS DSSSL

Linking <a href= HyTime,
TEI

Addressing | <a name HyTime,
TEI

October 16, 2003
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Multiple delivery publishing on the Web

~Bloodtypel \W3C/HTML [W3C/XML  |1SO/SGML

Function

Markup HTML XML SGML

Style CSS CSS, XSLT, |DSSSL
XSL FO

Linking <a href= | XLink HyTime,

TEI

Addressing |<a name |XPath, HyTime,

XPointer TEI

October 16, 2003
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Style sheets: HTML & CSS

HTML with embedded visual markup:
<h3 al i gn="center">

<font col or="bl ack" >
The Need for Style Sheets
</font>
</ h3>
versus HTML with separate CSS style sheet:

HTML.:
<h3>The Need for Style Sheets</h3>

CSS (optional!):
h3 { text-align: center; col or: black }
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Style sheets: XML & CSS

=Example fragment using MyOwnML (XML):
<pr oduct >

<type>X112332</type>
<col or>dar k bl ue</col or>

</ pr oduct >

<\\/ith XML, your style sheet needs to specify more
than just the style (CSS2):

product { display: listitem ...}
type { display: none; ...}
col or { display: block; ...}

October 16, 2003 Content Design 28
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Style sheets: XML & CSS

<Vith XML, style sheets are no longer
optional

=Information presented with CSS remains in
the same order

<5Source tree and target tree have similar
structure (allows cascading)

<Style properties are inherited via the source
tree (1)
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Transformations: XML and XSLT

<\What if the desired target tree differs
radically from the source tree?
—assigning CSS properties will not suffice
—eed a language to describe XML (tree) transformations:

=XSL Transformations (XSLT)
—XSLT transforms from XML to:
«XML (including XHTML)

=HTML (for legacy browsers, outputs “6ld”>SGML
syntax)

=plain text (can be used to generate other text formats
such as RTF, BibTeX, ...)

October 16, 2003 Content Design 30
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Transformations: XML and XSLT

=XSLT itself also uses XML syntax
(unlike CSS ...)

— S0 you can transform XSLT using XSLT...
— ... but it doesn T look really human friendly!

=The structure of the target tree

and source tree can differ (unlike CSS):
— XSLT style sheets can be chained, not cascaded

October 16, 2003 Content Design

31

XSLT template rules

<Transformations are described as a set of one or
more template rules

=Each template rule consists of two parts:
—A pattern that is matched against the source tree: the selector
—A template to be filled in and added to the result tree

=XSLT selectors are based on XPath, e.qg:

—pr oduct / product

—col or| type pr oduct /col or

—catal og// product text ()

—id("wW1i") product[ 1]

—@l ass / * @
October 16, 2003 Content Design
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XSLT: Example (1)

A single template rule may be sufficient...
<xsl:tenplate match="/">
<ht ml >
<head>
<title>Product Report Sunmary</title>
</ head><body>
<p>...<tabl e>

<t r><td>

<xsl:val ue-of sel ect="product/type"/>
</td><td>

<xsl:val ue-of sel ect="product ol or"/>
<td> ... </tr></table>...</body></htm >

</ xsl:tenpl at e>
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XSLT: Example (I1)

... Or a style sheet can contain many (smaller) template rules
<xsl:tenplate match="/">

<t abl e>
<xsl: appl y-tenpl at es/ >
</t abl e>

</xsl:tenpl ate>

<xsl:tenplate match="product”>
<tr>
<xsl: appl y-tenpl at es/ >
</tr>

</xsl:tenpl at e>
<xsl:tenpl ate mat ch="col or| type” >
<t d>
<xsl: appl y-tenpl at es/ >
</td>
</xsl:tenpl at e>

October 16, 2003 Content Design 34
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Style sheets: Formatting objects (1)

«All these style sheet examples actually do
two things:
—specify how an XML document should be presented

—specify how that presentation should be encoded in
HTML

<Drawbacks:

—need to start all over again for target formats other than
HTML

—limited by the presentation capabilities of HTML & CSS

October 16, 2003 Content Design 35

Style sheets: Formatting objects (11)

=Solution:
—design new target language (argh!)
—a language that is designed to describe formatting semantics
—such a language is called a formatting vocabulary
—elements in the language are called formatting objects (FO)

=Example: the formatting vocabulary defined by XSL

—fo:block, fo:flow, fo:footnote, fo:external-graphic, fo:page-sequence

=XSL well suited for on-line and paper-based
formatting beyond HTML

October 16, 2003 Content Design 36
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Style sheets: Formatting objects (111)

source formatting target
document objects presentations
October 16, 2003 Content Design 37

Style sheets: Formatting objects (1V)

<Advantages:

—Style sheets can be independent from final-form
presentation format

—Formatting objects have more advanced formatting
semantics than HTML/CSS

<Disadvantages

—Yet another layer of abstraction

—Relative little tool support (XSL became a W3C
Recommendation on 15 October 2001)

—XSL FOs are not suited for all
output media (SMIL, SVG etc.)

October 16, 2003 Content Design 38
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MDP wrap up: pros & cons

=Advantages:
—Longevity
—Reusability
—Flexibility & Tailorability
=Disadvantages:
—Complexity
—High dependency on tools (?!)
—Training
—High Initial investment
=\Works best for content-driven material
—becomes cheaper due to massive use on the Web
—free tool support
« XML parsers/browsers, XSLT engines, XSL FO formatters, etc.
—many ““offthe-shelf”” source & target formats to choose from
< XHTML, SVG, SMIL, MathML, Docbook, PDF, ...

October 16, 2003 Content Design 39

Further reading

=Qverview pages at www.w3.0rg:

—http://www.w3.org/XML/
—http://www.w3.org/Style/XSL/
—http://www.w3.0rg/Style/CSS/

=Recommendations (+ drafts) at www.w3.0rg/TR/:

—http://www.w3.0rg/TR/xs|
—http://www.w3.0rg/TR/xslt
—http://www.w3.0rg/TR/REC-xml|
—http://www.w3.0rg/TR/REC-CSS2
<[ utorials and more
—http://www.xml.com

—http://www.mulberrytech.com/

—http://www.mulberrytech.com/quickref/
(Jacco 3 personal favorite)

October 16, 2003 Content Design 40

20



Talk overview

=2nd generation multimedia - Cuypers

October 16, 2003 Content Design
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Problems with current
transformation tools

= Current document transformation and style
languages are insufficiently powerful

= They rely on flexibility of text:
re-flow, scrollbars, pagination, etc.
= They are "template-based’’and thus cannot cater
for wide variations in:
=dynamic & media-centric content

=device characteristics
=user preferences

October 16, 2003 Content Design
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Multimedia on the Web

= Real multimedia Web content is still rare
— Mostly bells & whistles to enhance HTML text ...
— ... or mono-media AV-streams

= Virtually all presentations are hand-authored
— proprietary formats that are hard to generate
— limited support for dynamic content and multichanneling
— most Web technology is text/page-oriented ...
— ... with SMIL as one of the few exceptions

&Lonclusion:
Multimedia has hardly caught
up with the 1st generation Web!

October 16, 2003 Content Design
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2"d generation multimedia

<Adapt to end-user 3 platform capabilities
—PC, PDA, mobile, voice-only, ...
<Adapt to the network resources available

—bandwidth and other quality of service
parameters

<Personalization
—language, abilities, level of expertise, ..

<Problem: current 2nd generation Web tools
do not work for multimedia

October 16, 2003 Content Design
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Multimedia differs from text

= Different document and presentation abstractions

— hard to separate style from structure

= Formatting is not based on text flow
— no pages or scrollbars, no line-breaking or hyphenation

— templates often do not work well either
= Feedback from the formatting back-end required

— need to check whether proposed layout is feasible
— layout of media items is less flexible than text layout

= Transformations are hard in a functional language
— need to try out designs and backtrack when necessary

Content Design
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Cuypers Engine

User >
uer
Q MM

Meta
— data

Cuypers Engine (DB J

4

Content Design
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Cuypers
multimedia generation engine

il

Demo time
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Cuypers —the bad news

Currently all our design knowledge is:
<implicit and hidden in the generation rules
<lost in the generated Web presentation

=not reusable for other Web applications/sites

We need the Semantic Web

October 16, 2003 Content Design 48
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Talk overview

= Towards 3rd generation multimedia

October 16, 2003 Content Design 49

Presentation Generation

Correct &
Relevant
information

October 16, 2003 Content Design 50

25



[5 Google Search: vermees grase - Galeos
Fie Edf Mew Tab Satng Go Bockwets Tk Hep

< Bact v [ o+ g @ owp 1m0 & Ntn‘-mnxqw:ltl:-:-rl“:wl:h'-hl-en-!-h--."-le-lﬁl:l-ﬂnﬁ?ﬂ-:'-q-t'flnﬂr-gtm-!.s-u-N-!.lah-rﬁi!ﬂ
AF NG M Abeanc e MW mane] 8 dbipun Frier 8 Frankh o WIC & 59T @RL niapss oF nemaional nees @ Goople Seach Aenbrand] chin
Larigie [reme———— & e & M Dicionay -« Wordhai « MiEnge

Advanced Search Preferences Language Toolzs Search Tips

GOUSIE __Googe Search_|

%1 - 10 of about 5,930, Search taok 0,10 secands |

Genre. OVD's en Video's van alle filmgenres vind e op eBay.nll  Sponsored Link
weanabay.nl  DVD's Video's, Posters, Collectibles - Klik kel

Respree.com - By Genre Barogue Vermeer Prints Sponsored Links
- ou afe here: Prints By Genre Baroque Vermeer Related categonies o0 o0 a0

Cano Camacci

De Hooch Le Bas Le Main Lesssn Other Rubens Vermeer See all

calegones. ..
wiwi resprae comiproductipages/Catagory THERESE —
Prints/8y_Genre/Barcquelermeer - 47k - Cached - Simdar pages

Johannes Vermeéer Prints
JOHANMES VERMEER R LT

. Aryone interested in the concentrated power of [Vermeer's) genre
SCRNes

.. wiill rejoice in excelent biographical and analytical
winas yale adufyup/booksIBSEE2 htm = Tk - Cached - £

e

v wiordgatery co.uk

nEar DaCes

& E

angle Bean b varmees geas - Galeos

Go
Fie Eif W Tab Zatng Go Bockwess Took  Hdp

o gk v = v @ gk @ Sor1a0 e | v tieapes gmple conimag s h-and - 2. S50 E1-1 bq-vem sarsgenre H “

A N5 A Abmance & CW inrans] A dbip unErier @ Frankh 85 WIC & 5VIAM & NL niavss o memodonsl ree @ Google Saarch Renbrand] chis

Leoisgle | varmaer deit « A cleoaer = @ Oicimnany -« {F Word b « (i Eringe
Em;:ﬂlmx Samch Prefeances  |mope SeachHeip

Google = "mass

breage Search

Mo erais SafeSearch i on
v

BlurchHvanger-LEan. o 12:8lange jpg CaursRs o
b8

T B
A0« 550 pimEa- 16k

FE6 350 proomls - Sk 385 w480 prael s - B0k 1m:pm
et eEd all el ugsrd el net—egium’ o . o i e a1 i (-
datid- wrhuchrhe him 138 hm frenchiara v e himl mubimedatd v h him

\j ranoir pg
8 5115 pixaki - Sk
lsthar jpg VRIS o wonw lprene k12 oz usf, vermaer_lule g
400 5 313 pisaki - 38k 104 » 115 pimaka - 4k o cha et i ok vsadie bl 92 2 56 plaaka - 3K
e et mo-hatig i wear byrare k12 azued / | ki §a b wewrve. o icamerakal

paneakatten i et ieirea e pratk bl v b rene 12 g | galerrnast 4 Wi

SoE

26



W) ApalOna Py e Wew Pl Faedbes Took i
e P, M 00T DU e e e L]

Genre painting and Johannes Vermeer

b |

Genre

[en m

Ol

o fas AR |-

(= —

October 16, 2003 Content Design 53
Three ingredients
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Content of example

Genre paintings, drawings or prints
depict people in their everyday
surroundings: at home, in a café or at
work. They appear to be painted from
life, but in reality were usually thought
up in the artist's studio. Sometimes
(but not always!) they contain a moral
lesson. In some works the message is
clear, in other cases the viewer has to
make an effort to interpret the picture.
Often, however, these household
scenes are simply decorative paintings
designed to entertain and amuse.

October 16, 2003 Content Design

Three ingredients

Presentation
structure

Content

October 16, 2003 56
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Presentation structure of example

title 4' Genre & Vermeer |

description examples

1 (il
Genre paintings, drawings or prints
depict people in their everyday
surroundings: at home, in a café or at -
work. They appear to be painted from
life, but in reality were usually thought N —
up in the artist's studio. Sometimes ¥
(but not always!) they contain a moral
lesson. In some works the message is
clear, in other cases the viewer has to
make an effort to interpret the picture.
Often, however, these household

scenes are simply decorative paintings
designed to entertain and amuse.
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Three ingredients

Presentation Aesthetics

structure

abcdefghij
abcdefghijkimn
ABCDEFGHIJK
abcdefghijkim

Content

October 16, 2003 58
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Aesthetics of example

Fonts

Layout

Colours

59
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What we need is...

Correct and relevant information

presented to the user
— conveying underlying relations in the subject matter
—at a suitable level of detall
—in the time available to the user
— using appropriate media
—in an appropriate style
— making optimal use of the delivery context

October 16, 2003 Content Design 61

Create models...

Need Knowledge of...
Convey underlying relations  Domain

Suitable level of detall Discourse

Time available to user User task
Appropriate media Media characteristics
Appropriate style Graphic design
Device characteristics Device capabilities

October 16, 2003 Content Design 62
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455 X 410m
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Create models...

Need Knowledge of...
Convey underlying relations  Domain

Suitable level of detail Discourse

Time available to user User task
Appropriate media Media characteristics
Appropriate style Graphic design
Device characteristics Device capabilities

...to drive the creation of presentations

October 16, 2003 Content Design 65

Design dependencies

Presentation Aesthetics

structure

abcdefghij
abcdefghijk

ABCDEFGHIJK
abcdefghijk

Content

October 16, 2003 66
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Presentation structure depends on content

Content Design

October 16, 2003
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Cuypers Engine

User
Quer

MM
DB

Meta
data

Cuypers Engine

October 16, 2003 Content Design
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Cuypers Knowledge Sources

T -
uer
Q MM
User | DB
Model ~—
o
N ]
Meta
—— | — data
Cuypers Engine (DB J
Device ' ' '
Profile % é é
Discourse Design Domain
Model Model Model
October 16, 2003 Content Design 69

Example scenario

s ]

g

Condsrt e

i P Sl Partmit o the

ik Al

<{Jser is interested in
Rembrandt and wants to
know about about the
“thiaroscuro’’technique

=System responds with textual
explanation of the technique
and a number of example
images of its application in
Rembrandt 3 paintings

Content Design 70
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Example - Annotated SMIL

Fim Py vew Conlm g

Combine

Content

text, images
Document structure

SMIL: timing, layout, links
"Message"

Rembrandt is-a painter

v R Sl Portmit ae the

(EECET NI | Content Design 7

Using an existing ontology

See http://www.cwi.nl/~media/semantics/
<?xm version="1.0"7?>

<l-- taken from o
http://ww.ics.forth.gr/proj/isst/RDF/ RQL/rqgl. htm
-->

<rdf: RDF xm: | ang="en"

xm ns:rdf=" http /[ www. W3. or g/ 1999/ 02/ 22 df- synt ax ns
xm ns: rdf s="http://ww. w3. org/ TR/ 2000/ CR df - scherra—20000327#”

xm ns="

<rdfs:Class rdf: | D="Artist"/>
<rdfs:Class rdf: I D="Artifact”"/>
<rdfs:Class rdf: | D="Museuni/ >
<rdfs:Class rdf: | D="Pai nter” >
<rdf s: subCl assOf rdf:resource="#Artist"/>
</rdfs: Cl ass>
<rdfs: Class rdf: | D="Pai nting >
<rdf s: subCl assOf rdf: resource="#Artifact”/>
</rdfs: Cl ass>

</ r df : RDF>

October 16, 2003 Content Design 72
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Embedding RDF in SMIL - |

kKsmi | xm ns="http://ww. w3. org/ 2000/ SM L20/ CR" >

<head>
<meta nane="generator" content="CW/Cuypers 1.0"/>

<nmet adat &
<rdf: RDF xm : | ang="en"
xm ns: rdf =" htt ww. wW3. or g/ 1999/ 02/ 22r df - synt ax-ns#"

p://
xm ns: oi | ="http://wwmw.ont oknow edge org/oil /..
xm ns: nuseuns"http://ics.forth.gr/.../museumrdf"”

<museumMiseumrdf: | D="Ri ] ksnuseurtt />

<museumPai nt er rdf: | D="Renbrandt">
<museumf nanme>Renbr andt </ nuseumf name>
<rmuseum| nane>Har menszoon van Ri j n</ nuseuml| name>
<museumpai nts rdf: resource="#post!| ePaul" />

</ museum Pai nt er >

<museumPai nti ng r df: about =" #apost | ePaul" >
<rmuseumexhi bi ted rdf: resource="#i j ksnuseurhh />
<museumt echni que>chi ar oscur o</ museum t echni que>
</ museum Pai nti ng>
</ rdf : RDF>
</ met adat a>

October 16, 2003 Content Design
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Embedding RDF in SMIL - 1I

<nmuseum Pai nt1 ngrdf: about ="#post ePaul™>
<museum exhi bi tedrdf: resource="#i j ksmuseurt />
<museum t echni que>chi ar oscur o</ nuseum t echni que>
<t oken: pai nt ed by rdf: resource="#Renbrandt" />
</ museum Pai nti ng>
</ rdf: RDF>
</ met adat a>
</ head>
<body>
<pal’>
<text region="title" src="...query to MM DBMS..."/>
<t ext region="descr" src="..."/>
<seg>
<par dur="10"> ... 1st painting+title ... </par>
<par dur="10"> ... 2nd painting+title ... </par>
<par dur="10"> ... 3rd painting+title </ par>
<par dur="10"> ... 4th painting+title </ par>
<par dur="10" i d="apost | ePaul” >
<inmg region="ing" src="..."/>
<text region="ptitle" src=".."/>
</ par >
</ seq>
</ par >
</ body>
</sml>
October 16, 2003 Content Design 74

37



Marked-up presentation

¢ Canlm Hel

<museum Pai nting rdf: about =" #apost | ePaul" >

<museum exhi bi tedrdf:resource="#Ri j ksmuseuri/ >
<museum t echni que>chi aroscur o</ nuseum t echni qu|

>

</ museum Pai nti ng>
</ r df : RDF>

</ met adat a>

</ head>
\Qggy>
ar >
\<t ext region="title" src="..."/>
<t ext regi on="descr" src="..."/>
<Seq>
<par dur="10"> ... </par>
<par dur="10"> ... </par>
<par dur="10"> ... </par>
<par dur="10"> ... </par>
\par dur="10" id="apost!| ePaul">
<img region="ing" src="..."/>
<text region="ptitle" src=".."/>
// par >
</ seqg>
</ par >

Flambmndt Hemmenes, wan Hije Sof Porfimit os the
Acasafe S Pl 1687 </ bOdy>

Conclusions

= Generating multimedia presentations requires
— making design dependencies explicit
— taking these dependencies into account

= Semantic Web has the potential to

— encode knowledge we use
— reuse knowledge already available

= Cuypers system

— provides an experimentation platform

— using standard tools and languages as much as possible
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