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The Next Generation of the Web

Important trends for the next Generation of the World
Wide Web

» The Web as “Programming Interface”:
Web Service Paradigm

» Semantic Enrichment for improved information and
service mediation: Semantic Web

"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."
Tim Berners-Lee, James Hendler, Ora Lassila, The
Semantic Web, Scientific American, May 2001
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Semantic Web - Vision
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The Web Services Architecture

UuDDI* 2. locate service in the Web

Service -
WSDL* 1. register Registry /<«
description — R USER
v 3. compose
wrapping l orchestrate
Service _ —
component 4. call, exploit Application
Service provider Service client

Web Services support the flexible and dynamic
configuration of IT and service infrastructures

*SOAP = Simple Object Access Protocol
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Challenges for Web Applications

For effective operation in the Semantic Web, Web applications
have to

» move from a purely human user community of the WWW
towards a mixed user community (humans as well as
software agents);

» support information to enable automatic interpretation of
delivered Web page content; (interlinking local data and
content with globally defined interpretation schemes like
vocabularies and ontologies);

General Challenges for the Service Paradigm:

» Service Discovery
» Service Composition
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User Interface Layer <

- ~ oftware Agent
JSP*, ASP*, ...

not model-based,

Application Layer semi-structured document (HTML), bu
without explicit Schemata

ODBC*, JDBC~, ...

*JDBC/ODBC = Java/Open Database Connectivity
*JSP/ASP = Java/Active Sever Pages
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HTML-based Ul Dialog Models - Shortcomings

er Intgface Layeﬂ

Application Layer
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» no (or little) client side validation
» restricted client side interaction
» restricted control of submitted data

» strong bias towards one user interface
agent (Web Browser)

» static form composition

» HTML needs not to be "well formed"
(not parseable)

» mixing layout and structure
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HTML — Properties and Shortcomings

W -3 C:\Documents and Settings\fuchsWMy Documents\. .. E
File Edit Wew Favorites Tools  Hel
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woogle - |
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; —_n; n —1 1 : . of your Journey in the following field
> <jinput type="input" nanme='end' > <BR> After fillin N7
form pl ease press <br> Jn e
M 1 s 1 1 S 1 thE
<p><i nput type=' submt' value="submt"></P> > (117142003
// = After filling the form please press
Submitd
Body> XML Family ?? [g Lo
A
Hm > 9
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Requirements for Conceptual Ul Model

Conceptual model for form-based User Interfaces requires

» design of forms on an abstract level - independence
of specific user/agent interfaces

rich set of Ul component types
more powerful client-side interaction model

ol dynamic client side behavior
S G@

—-=—_"Operationalization
User Interface Layeﬂ . :
~— » processors for different user/agent interfaces

Application Layer ] ) comfortable editors for form authoring

v Vv Vv

11
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Use of Models for User Interface Creation

Mecano and MOBI-D (Model-based Interface Designer)

The Mecano Interface Models [Puerta 1997]
User Model

—| File Edit Miew ‘Window Tooks ‘Wizards

User-Task Model  TIDIBIPIU]o] sl [ (5] (2] +[3] ai]

ST DUTLINE A Wame [ Type [Dets | C

1 E Material Management i Make Requisition Usger Task 0 7
DO m al n M O d el 7 Review Materials orrhand
f A1 Review Operation

S L o A

P r eS e n tat | O n M O d el - Review Authorized Stockage Level [450)
[ Create Meeded Material List
I ¢ = Compare an-hand Materials with ASL
DI al O g M O d el i i Break List into Sub-categories
. =RT Make Requisiion
DeS I g n MO d el j W Review Supply Source
P i Decide Supply Source
1 T ¢ bl Decide Priarty
Uses ObJeCt Orlented j W Review Time Requiremnent |
. - GetApproval
modeling language: O Sl
i = Confirm Submission
M I M I C* -0 Review Reavisitinns i
Marne | Walue ! DefaultValue | Allowed Valuss | alue Type Eanonical
TH New dttribute

Mecano Interface Modeling Language
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Conceptual Ul Model - XForms

XForms - the next generation of form-based user
interfaces:

» design of forms on a more abstract level 2
independence of specific user/agent interfaces v’
» rich set of Ul component types (XSLT, XML acc.) v/

- » more powerful client-side interaction model v’

=5 o % » dynamic client side behavior (e.g. add new fields or

. Sojifare Agent exchange form blocks while using the form) v
User Interface Layeﬂ
S— I

Operationalization (not supported by XForms)
» processors for different user interface agents
» comfortable editors for form authoring

Application Layer ]

13
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XForms Example —SCHOLNET Project (1)

Instance of
Data Model

Conceptual
User Interface Model
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/ <SearchForm>

<fields>
<field_ name="dc:creator" type="string" >

</rel-ops>

<ffields>

{

N </SearchForm>
<xforms:repeat nodeset="SearchForm/fields/field"/>
<xforms:selectl ref="field-operators/@selected" >
<xforms:itemset nodeset="field-operators/field-operator" >
<xforms:caption ref="@name"/><xforms:value ref="@name
</xforms:itemset>
</xforms:select1>
<xforms:button value="Add" onclick="new:rptName"/>
<xforms:button value="Delete" onclick="delete:rptName"/>
<xforms:group nodeset="rel-ops"/>
<xforms:selectl ref="@selected" appearance="min">
<xforms:itemset nodeset="rel-op">
<xforms:caption ref="@name"/><xforms:value ref="@name"/>
</xforms:itemset>
</xforms:selectl>

<xforms:input ref="value"/>[<xforms:output ref="../@type''/>]
</xforms:group> 14
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XForms Example —-SCHOLNET Project

boolean-and =| Add | Delete
quual ]v I [string ]

e T eockar-and =] Add | Delete |
quual :I' I [string ]

ibject T ocan-and =] Add | Delete |
quual ]" I [string ]

<SearchForm>

<fields>

<field name="dc:creator" type="string">
<rel-ops selected="equal">

<rel-op name="equal" symbol=

position="infix"/>
</rel-ops>
<ffields>

</SearchForm>
xforms:repeat nodeset="SearchForm/fields/field"/>
<xforms:selectl ref="field-operators/@selected" >
<xforms:itemset nodeset="field-operators/field-operator" >
<xforms:caption ref="@name"/><xforms:value ref="@name
</xforms:itemset>
</xforms:select1>
<xforms:button value="Add" onclick="new:rptName"/>
<xforms:button value="Delete" onclick="delete:rptName"/>
<xforms:group nodeset="rel-ops"/>
<xforms:selectl ref="@selected" appearance="min">

ntibator Y oosiarord ] Add | Delee |
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<xforms:itemset nodeset="rel-op">
<xforms:caption ref="@name"/><xforms:value ref="@name"/>
</xforms:itemset>
</xforms:selectl>
<xforms:input ref="value"/>[<xforms:output ref="../@type"/>]
</xforms:group> 1
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XForms Example — SCHOLNET Project

<SearchForm>

<fields>

<field name="dc:creator" type="string">
<rel-ops selected="equal">

<rel-op name="equal" symbol=

position="infix"/>
</rel-ops>
<ffields>

</SearchForm>
<xforms:repeat nodeset="SearchForm/fields/field"/>
<xforms:selectl ref="field-operators/@selected">
<xforms:itemset nodeset="field-operators/field-operator">
<xforms:caption ref="@name"/><xforms:value ref="@name"/>
boolearand = </xforms:itemset>
sdd| Delete | </Xforms:selectl>
— <xforms:button value="Add" onclick="new:rptName"/>
<xforms:button value="Delete" onclick="delete:rptName"/>
<xforms:group nodeset="rel-ops"/>
<xforms:selectl ref="@selected" appearance="min">
<xforms:itemset nodeset="rel-op">
<xforms:caption ref="@name"/><xforms:value ref="@name"/>
</xforms:itemset>
</xforms:select1>
<xforms:input ref="value"/>[<xforms:output ref="../@type"/>]
</xforms:group> 1

hoolean-and =

quual '" [string ]
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XForms Example — SCHOLNET Project

equal

equal

equal

equal

boolean-and =

boolean-and =| Add
i [string ]

ooleah-ahg o«

Delete |

Delet

hd I [string ]
i I [string ]

et

boolean-and +| Add
hd [string ]

glate

Cratinhnfar ID]TI

<SearchForm>

<fields>
<field name="dc:creator" type="string">
<rel-ops selected="equal">
<rel-op name="equal" symbol="" position="infix"/>

</rel-ops>
<[fields>

</SearchForm>
<xforms:repeat nodeset="SearchForm/fields/field"/>
<xforms:selectl ref="field-operators/@selected">
<xforms:itemset nodeset="field-operators/field-operator">
<xforms:caption ref="@name"/><xforms:value ref="@name"/>
</xforms:itemset>
</xforms:selectl>
<xforms:button value="Add" onclick="new:rptName"/>
<xforms:button value="Delete" onclick="delete:rptName"/>
<xforms:group nodeset="rel-ops"/>
<xforms:selectl ref="@selected" appearance="min">
<xforms:itemset nodeset="rel-op">
<xforms:caption ref="@name"/><xforms:value ref="@nan
</xforms:itemset>
</xforms:select1>
<xforms:inputref="value"/>[<xforms:output ref=" ..@type"b
</xforms:group>
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How to use XForms?

Design time I"Run time
m;’ = PTDDE:ci’E;M ;fEMENT;aVDUt ! =5 frem Prooe;t;;M ;liEMENTsLayDUt \l I
Tnput —= Departmirwt: [] B — | [+] I
input --= Position: . ‘ Y = y— * ‘
Ve =5 Eerelin Nami ¥ input - Family MName: . Preview |: I
secret --> Password: ; MNew I
submit —-> Submit 7 Copy
trigger --= Back . - i II\Dﬂzl\?ete I - '0 rmspl aUEr
e |
h I
Save & Cur;tinue Save & Go Back Cancel Changes & Back ;;u Back Cancel Changes & Back I
- . I
Edit XForms Model Mapping of | Transform
_ XForms Model I XForm Model
(Form Dialog Manager) N : &
Data Model : Client Interface
VizCo *
( ) | FormsPLayer © x-poi

*Fuchs, Niederée, Hemmje, Neuhold,

“Supporting Model-based Construction of Semantic-enabled Web Applications ”,

to appear in Proceedings of the 4th International Conference on Web Information Systems Engineering (WIS
Rome, December 2003 18
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Use of Models for User Interface Generation
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!rLamuug 1] |—Browser Optmns.’
Langitude: [] | Edit Latitude
l Update
A Ontions Back Select Bal:ki

Latitude: [wizs T

Longitude: [1 Lﬁtltude
od |

‘Omiuns Back \0K Clear

—Browser Options— =Browser Options—
Most recent note | Add a note
Previous note View all notes

Select Back Selact Back

J. Eisenstein, J. Vanderdonckt, A. Puerta

Platform Model

Desktop PC
1024 x 768 N

PDA
256x 364 ||

Cellv phone
64x 64

-- MIMIC based!

Mediator

Presentation Model A
Single windov; sereen-space intensive

Main
Window

oeelolele

Presentation Model B
Same windows, sereen-space moders

Main
Window

Presentation Model C
Many windows, screen-space optime

W‘lclow

b

Applying Model-Based Techniques to the Development of Uls for Mobile Computers (2001)

Intelligent User Interfaces
Cratinhnfar ID]TI
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Application Layer Op \
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Requirements for Semantic Domain Model

2w

Sojrvare Agent }

Jser Interface Layeﬂ

Application Layer ]
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Support of modeling primitives (obj., rel., prop.)

Flexible definition of relationships to global
conceptual models (Global Ontologies)

Representation of concept hierarchies
Systematic support of data types

Representation of additional domain knowledge
and constraints

Consistent support of domain/ontology evolution

21
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Conceptual Modeling in Software Design

Example: Unified Modeling
Language (UMLY)

Travel City 0. *
name : String =
A 1
start o
| | destination
. 0.* Flight 0..*
BusTravel TrainTravel PlaneTravel " :
) number : String
contains
| |
DirectFlight CompositeFlight
*UML Specification, Object Managent Group (OMG),
see http://www.omg.org/technology/documents/formal/uml.htm 22
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Fulfillment of Requirements - UML

4 Support of modeling primitives
» Definition of entities (class centric approach)

* Definition of relationships (association, aggregation,
composition)

* Properties of relationships (multiplicities, association + role
names, association classes)

4 Flexible definition of relationships to global conceptual models
- * not supported
il

— % » Representation of concept hierarchies
2407 » subclass relationship

Sojrvare Agent

4 Systematic support of data types

Jser Interface Layeﬂ  imported from DB Schema or Programming Language

> Representation of additional domain knowledge and constraints
e in textual form

4 Domain/Ontology evolution
* not supported

Main Focus is Software Design 23

Application Layer ]
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Conceptual Modeling in the Semantic Web — RDF & Co

The Resource Description Framework (RDF + RDF
Schema):

» Defines a framework for structuring and describing
resources in the Semantic Web

» Enables the definition of vocabularies for the
description of resources in an application domain;

5 W

Sojrvare Agent

Goals:

» Extensibility, interoperability, and reuse of

Jser Interface Layeﬂ )
vocabularies;

Application Layer ]

» Improved support for interpretation of data by machines

24
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Resource Description Framework — Example

RDF Schema
ChF==

travel flightMa

&
=
F -~
O
travel Travel = U
- 3 T
@) - travel destination

§

fa:subClass
o

i
Qy T
© £ &
3 B % AN e
\J = % o > $ bd&
2 ] &°
. travel TrainTravel travel:Flight -
travel:BusTravel travel PlaneTravel rdf:Literal
a
ju
& E— —— IS S S ..

|

RDF /

(Rame ) 2
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Fulfillment of Requirements - RDF Schema

4

m

are Agent

4

Jser Interface Layeﬂ

Application Layer ]
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Support of modeling primitives
« Definition of entities (classes + property centric approach)
» Definition of relationships (via properties)
Properties of relationships (properties are also resources)
Flexible definition of relationships to global conceptual mode

« use of URI references, subclasses relationship (see next
slide)

Representation of concept hierarchies
e yes, subclass relationship
Systematic support of data types

 only on the instance level (typed literal), use of XML
Schema data types

Representation of additional domain knowledge and constraints
 no predefined concepts besides subclass + subproperty
Domain/Ontology evolution

. no 26
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Relationships to global Conceptual Models - RDF

Example

“Different types of travel can be defined
starting from the concept Travel defined in
another global schemes”

<rdfs: d ass rdf: about =" #busTr avel " >

Travel

A

BusTravel

TrainTravel PlaneTrave

“definition of new subclasses

<rdfs:| abel >Bus Travel </rdfs: | abel >
<rdfs:subd assOF rdf:resource="travel : Travel "/ >

N

</rdfs: d ass>

<rdf s: d ass rdf:about ="#pl aneTr avel ">

<rdf s: | abel >Pl ane Travel </rdfs: | abel >

Gobally
defined

<rdfs:subd assO rdf:resource="travel: Travel"/ >

</rdfs: C ass>

Cratinhnfar ID]TI
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What is still missing?

RDF contains only limited set of predefined
concepts with defined semantics; concepts are
missing for:

» the definition of richer types of

relationships between conceptual
models

G@ » representation of domain constraints

: \% - and further domain knowledge

User nterface Layed ~ »  ONtology/domain model evolution support

Application Layer ]

Craiinhnfar ID]
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Defining Domain Ontologies -OWL

,An ontology is a specification of a conceptualization.” *

OWL (Web Ontology Language) is
* is a language for defining ontologies for the Semantic Web

 |s currently developed by the W3C Web Ontology Group
(Status: Working Draft) - successor of DAML + OIL

* is building upon RDF and RDF Schema

e enables the representation of additional domain knowledge
(compared with RDF)

*T. R. Gruber. A translation approach to portable ontologies. Knowledge Acquisition,
5(2):199-220, 1993

29
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Role of OWL for Semantic Web Application Models

What are the gains of using OWL in Semantic Web
Applications:

» Definition of ontologies that are used as common
reference points for domain models;

» Specification of refined relationships between
concepts in the domain model and the ontology;

» Formulation of additional constraints in the
domain model:;

—~>Advantage: predefined concepts ease automatic
Interpretation in global distributed context

Cratinhnfar ID]TI
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Ontology Definition — Protége (not OWL based)
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F-Travel Protégé 2.0 beta ({file:/C:/Programme/Protege-2000, Travel.pprj, OWL files)

) ]
Project Edit Window OWL Help
Cf={@] [o] | [&[® [#]=] [A]R]E] @)
r (C}i} OV Classes r [5]]] Properties |/ 7 Forms r <IZ Individuals r (@ =) Ontology |
Relaliunship|5uperclass - || V” C || Q" }(| @ Bus_Travel (type=owl:Class) [c]+[=[T]F]
Ko THING |/Name rLabeIs rSameAs rDifferentFrum | Annotations ’am -
Do { s Teev [ e
® @Veh.icle _
@ () Street_Vehicle LA I
§ (C) Air_vehicle
@ Flane
@ Helicopter
@ (C) Activity :
? ©-ESVE?LIJS - Properties | Template Slots | V" C || 'ﬁ" + || =
(T Train_Travel Marme [ Twpe | cardinalty | Other Facets
(Cl Plane_Travel S company String single
@Flight §§ Etravel_mediumo Instance single claszes={Bus}
& (C) Geographic_Place :
City
@ Lake :
CIRr | =] Rstrictions EE RS = EE kS
: Property | Restriction | Filler
|| dh| - S| company maxCardinality 1
---------------------------------------------------------------------------------------------------------------------------------------------- S| travel_medium 7 alivaluesFrom Bus
[ C |superclasses W | C || + | = *
Ch Traval
[ = |Equivalent classes | %/ ’am = | % | [ - |Disjoint classes W ’?"T”E = || ¥
@Train_TraveI
@ Plane_Trawel

The Protégé Ontology Editor and Knowledge Acquisition System
see htto://orotege.stanford.edu/index.html

31
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Fulfillment of Requirements - OWL

5 W

Sojrvare Agent

Jser Interface Layeﬂ

Application Layer ]

Cratinhnfar ID]TI

>

v

Support of modeling primitives
» Definition of entities (property centric approach like RDF)
» Definition of relationships (via class properties)

* Properties of relationships (cardinalities, transitivity,
symmetry, ...)

Flexible definition of relationships to global conceptual models

- additional to RDF: disjoint, union, intersection, equivalent
class, equivalent property

Representation of concept hierarchies

» yes like RDF + additional relationships, e.g. disjoint classes
Systematic support of data types

« on schema level (“data type properties”)

Representation of additional domain knowledge and
constraints

. slqdpported by predefined concepts, examples see next
slides

Domain/Ontology evolution
 only basic support

32
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Relationships to global Conceptual Models - OWL

Travel

A
Example | |
“A Travel is defined a bus travel, a plane 8 | susTravel TrainTravel PlaneTrave
or a train travel, assuming that this three =
types of travel are defined in other global o
schemes” “definition of new superclass”

<ow : cl ass rdf:about = “#Travel” >
<ow : uni onOf rdf: parseType= “Col |l ection”>
<ow : d ass rdf:about = “airWays: Flight”
<ow : Cl ass rdf:about = “busWrl d: Travel”
<ow : d ass rdf:about = “railway: Trai nTravel ">
</ ow : uni onOF >
</ow : cl ass>

Cratinhnfar ID]TI
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Representation of Domain Knowledge in OWL

Example
“A city can be either reached by a direct flight
or by connecting several flights”

<ow :transitiveProperty rdf:about = "#connect">
<rdfs:domain rdf:about = "map:CGty">
<rdfs:range rdf:about = "map: Gty">

</ow :transitiveProperty>
<ow : obj ect Property rdf:about="travel :directFlight">

<rdfs:subpropertyd rdf:resource = "#connect">
</ ow : obj ect Property>

Cratinhnfar ID]TI
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Additional Requirements for Semantic Web Applications

Mapping Tools between %L'\ m
and Execution Environmenw Software Agent
for: | /
Web User Interface ][ Agent Interface ]
Conceptual Ul Model
L__@ Conceptual Ul Model]

I [ > User Interface Layer

Semantic Domain Model [ Qsema”ﬁw?mammde'] }

I Application Layer

Data Model

Cratinhnfar ID]TI



Operationalization: Model Authoring +
Mapping Definition = FairsNet

Integrierte Publikations-

und Informationssystem

System
Tools Suite

Publishing Tools

- Form Dialog Manager

- Menu Manager

Task-specificTools
- Booking Manager
- User Manager

/
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/

v

System
Authoring
Tool Suite

I

/

VizCo

\_

<§Semantic Domain Model] Web Services }

L_@:onceptual Ul Model ]

User Interface Lay( \/

Proces:
Model

36
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Open Issues

» Development of globally accepted (domain
specific) Ontologies

» Extended support for domain model and
ontology evolution

» Systematic Handling of multilinguality

» Development of adequate processors for the
transformation of conceptual Ul models into
different agent-specific Ul formats

» Standardization and Integration of Process
Models for WEB Services)

37
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Thanks!
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