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Kurzfassung

Das Management und die Organisation einer lebefsbayglen Speicherung
samtlicher anfallender Informationen stellt einesseinschaftliche Herausforderung
der Informatikforschung seit der bahnbrechenderlilRatton von Vannevar Bush im
Jahre 1945. Zur Zeit der Veroffentlichung war dasyestellte Konzept noch hoch
spekulativ. Memories for Life bildete eine grol3essanschaftliche Herausforderung
fur die nachsten 50 Jahre nach dieser Vero6ffentfigh Die vorgestellte Vision von
Vanevar Bush wurde als eine der Grand Challengesidermatik in den 90er
Jahren ausgewahlt, die nun als eine multidisApéinHerausforderung betrachtet
wird, welche Aspekte des Knowledge Management, rinédion Retrieval,
Security/Privacy und der Mensch Machine Interaktiorumfasst. Mit dem
Aufkommen von Semantic Web wurden neue Moglichkeder Organisation von
Memories-for-Life-Entitaten und deren Assoziationgurch sogenannte Semantic
Desktops eroffnet. In der Literatur existieren tegime Handvoll Semantic Desktop
Lésungen und Prototypen. Diese Lésungen beschréasikbnallerdings vorrangig
auf die Speicherung und Retrieval der Entitdten dexdzugehérigen Assoziationen
der Semantic Desktops.

Ein nachster wichtiger Schritt zur Erreichung deambitionierten Ziele einer
Memory for Life Grand Challenge ist die Integratiener Semantic Desktop L6sung
fur betriebliche ,Services* und Soziale Netzwerkée immer komplexer werdenden
betrieblichen Prozesse machen es notwendig diedblegleitenden Informationen
der Benutzer in globale betriebliche Prozesse éeizen. Dieser Aspekt der
lebensbegleitenden  Beriicksichtigung der persomicheseschichte  der
Eigenschaftsausprdgungen auf globale und sozielewérkservices wurde bislang
kaum untersucht. Um dies zu bewerkstelligen wirtt &erviceebene vorgeschlagen,
die eine sichere Verfuigbarkeit dieser Schichte swwiar den Benutzer als auch fur
globale Prozesse ermdglicht. In dieser Arbeit werdeehrere Herangehensweisen
der Informationsintegration vorgeschlagen, wobei sMgp-Architekturen ein
besonderes Augenmerk finden. Mashup Architektuigzan viele der Vorteile von

Web 2.0, welches einen Schub der Entwicklung deésriet Computing in der



letzten Dekade bewirkte. Das Web 2.0 bietet neugligtikeiten fir eine bessere
Mensch-Computer-Interaktion mit Hilfe von Anwendengwie Mashups, welche
eine benutzergetriebene Integration von Web-zugémep Daten ermdglichen.
Mashups sehen den Aufbau effektiver und leichtgetiger
Informationsverarbeitungslosungen basierend auf défeb Services von
Organisationen vor. Solche Web Services kdnnenensiachen Web Services wie
RSS und REST-basierten Diensten bis hin zu BPElnfén fur komplexere
Anwendungsfélle reichen.

Das Ziel dieser Dissertation ist es, die Licke ehes personlichen Informationen
und der globalen Prozesse der Geschéaftswelt duecBidfiihrung von semantischen
Mashups zu schlieBen. Dies bewerkstelligt einexsdie sichere und intuitive
Erstellung und den Austausch von Informationen neden Diensten basierend auf
lifetime memories, und férdert andererseits dasrirdt Computing Paradigma via
Geschéaftsprozesse, welche die Vorteile von bemndgfiererten personlichen

Diensten ausnitzen.



ABSTRACT

Managing lifetime memories has been a blurry chgkeever since it was originally
proposed by Vannevar Bush in his seminal paper194t the time, the concept
was extremely speculative and indeed, Memoriesiferhas remained a challenging
problem for the next five decades. Recently theaigvas declared one of the grand
challenges in computing research where its scome deen expanded and the
problem has been outlined as a multidisciplinaigbpgm that should address issues
such as knowledge and databases, information valyiesecurity/privacy, and
human-computer interaction. New possibilities foeribries for Life emerged with
the introduction of Semantic Web technologies timatke it possible to model a
diverse range of memory items and their associgation so-called Semantic
Desktops. Today, there are a handful of Semantgk@ps that are to some extent
able to organize and manage personal life itemswveder, their application is
limited to the storage and retrieval of variousspeal items.

The next step towards the goals of the MemoriesLite grand challenge is to
integrate this organized information in the bustn@sd social network services.
With the emergence of complex business proceskese is a growing need to
automatically map and embed the user's informatiomext into global business
services. This aspect of lifetime memories, whichynhave a great effect on
extending the footprint of such memories for intéins with global and social
network services, has not yet been explored. Ierotal realize such use cases, the
major obstacle to face, is providing a secure amdehensible service layer that
can be easily used by both end-users and busimesssges. In this proposal some
information integration approaches will be introddand among them the Mashups
architecture will be explored in more details. TMashup architecture utilizes the
advantages of Web 2.0 that has recently hit thenstr@am of Internet computing
and continues its rapid evolution. Web 2.0 hasothiced new possibilities for a
better human computer interaction via rich appicet such as Mashups that provide
a user-driven micro-integration of web-accessikdéadMashup envisions building

effective and light-weight information processingiugions based on the exposed



Web Services of organizations. Such Web Serviceg raage from simple Web
Services such as RSS and REST based services fesoBPEL services for more
serious use cases.

The ultimate goal of this dissertation is to bridipe gap between the personal
information world and the global business worldiblyoducing semantically-aware
Mashups that on one hand facilitates the securerduitive creation and sharing of
information and new services based on lifetime qaak information, and on the
other hand fosters the Internet computing paradigrbusiness processes that take

advantage of user-generated personal services.
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Introduction and Motivations 1

Chapter 1

INTRODUCTION AND MOTIVATIONS

The drive to create helper tools is a basic fumctd human being. We have been
doing it since our ancestors made axes during tbeeSAge period, and we are still

doing it today by inventing modern intelligent dess that help us in different ways.

The idea of “Memories for Life” is the dream of atimg an intelligent device that
captures and stores the lifetime information ofvithhals in order to assist human in
daily tasks. In 1945, Vannevar Bush has nameditkedligent device “Memex” and

defined it in his famous article “As we may thirds follows (Bush, 1945):

Consider a future device for individual use, whigla sort of mechanized
private file and library. It needs a name, and,cmn one at random,
“Memex” will do. A Memex is a device in which amlividual stores all
his books, records, and communications, and whsciméchanized so
that it may be consulted with exceeding speed &ndbility. It is an

enlarged intimate supplement to his memory.

The number of atomic facts that the average pektaows is astronomical and there
are many issues to be addressed before this arobdata can be efficiently used in
individuals’ daily life and the Memex dreams contre®. The Memex idea has been
renewed again in 2004 by the UK Computing Rese@ammittee (UKCRC) who
declared the “Memories for Life” as one of the grarhallenges in computing
research (Fitzgibbon, 2004). The grand challenge &gpanded the scope of
Memories for Life and outlined it as a multidisai@ry problem that should address
iIssues such as knowledge and databases, infornratioeval, security/privacy, and
human-computer interaction. New possibilities foerwbries for Life emerged with
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the introduction of Semantic Web technologies timatke it possible to model a
diverse range of memory items and their associgation so-called Semantic
Desktops.

Today, there are a handful of Semantic Desktopsh) as SemanticLIFE (developed
at the Vienna University of Technology), Gnowsisi(@sis, 2009) and IRIS (IRIS,

2009) that are to some extent able to organizenaguwaage personal life items. The
next step towards the goals of the Memories foe Igfand challenge is to integrate
this organized information with the open world'ssimess and social network

services.

It is also important to note that due to recentaades of web and emergence of Web
2.0 and social networks, the concept of “persafaitems” is no more limited to the
resources that are stored locally on our persomethpater or isolated data
repositories, but is extended to our social netew@hkd various information that we
share on the web such as YouTube videos, Flickgeasaweblog entries, Twitter
twits, maps, GIS location, etc. Unfortunately, mokthe existing Semantic Desktop
solutions are now limited to the storage and retlief locally stored personal items

and the user’s contributed information on socidvoeks is not yet supported.

With the emergence of complex business proceskese tis a growing need to
automatically map and embed the user's informatiomext into global business
processes. This aspect of lifetime memories, whichy have a great effect on
extending the footprint of such memories for intéins with global and social
network services, has not yet been explored. Ttimatie goal of this dissertation is
to bridge the gap between the personal informatvorld and the global business
world by introducing Personal Web Services basedifetime personal memories

and Semantic Web technologies.

1.1 Personal Information Integration

Information Integration is the process of mergimfpimation resources that are
having different contextual, structural and conaaptrepresentations (Information
Integration 2009). It is important to note thatamhation integration process, like
many other abstract concepts, has its roots inngiste human behaviors. Every

human is non-consciously engaged in the informatwacessing activities to



Introduction and Motivations 3

acquire, retain, and use the incoming informatidfter receiving this information,

our brain tries to conform them to our pre-existmgdel of reality. In other words
our brain integrates the incoming information imor existing knowledge context
and verifies the information consistency. As a ltethie accuracy of our pre-existing

information indicate how close our perceptions,ragpnate the real world.

From information technology point of view, Infornat integration is typically done
via a mediator schema that maps heterogeneous setiwe schemas to each other
or to a common target schema. This kind of inforamatintegration is a highly
moderated process that needs human contributiorother words both source
schema and target schema should be known firshantin user will configure and
supervise the integration process. The moderatiedniation integration has been
implemented successfully in many information exg®arscenarios using generic
middleware software or dedicated software mediatApparently such high-tech
solutions cannot be easily adopted and used byerpart users who need to
incorporate the outside-world data in their proesss to feed the external business

processes with their personal data.

The personal information integration use caseseammughly broken into three main
categories:

e Outward information integration: In this kind offammation integration
scenarios, the personal information is utilizedetled external processes that
need such information. At the moment, lots of sutegrations take place by
intensive human intervention. A simple exampleh#se integrations is the
online web forms that are filled out by end usel®wrovide their personal
data such as name, date of birth, social secunityber, etc.

* Inward information integration: unlike the outwairformation integration
scenarios that information flow is from user toezrtl processes, the inward
information integration deals with consumption ofteznal information
resources such as World Wide Web information, top@mer internal
processes. For instance the information availableveb can be used to select
the cheapest flight that meets user requirementsst Mf such information

integration scenarios are currently done via ered-ums/olvement.
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e Compound information integration: the informatiarieigration scenarios of
this kind require both inward and outward inforroatiintegrations to
complete their tasks. An example of complex proegss the trip planning
that needs inward information integration to intggrand adopt the available
online resources such as flight and hotel inforamatnto user’s context. This
process also needs to use outward information ratieg to submit the user

data to proper services and make the requiredvasans.

The integration systems are formally defined asiet <G,S,M> where G is the
global (or mediated) schema, S is the heterogensetusf source schemas, and M is
the mapping that maps queries between the sourt¢hanglobal schemas. In other
words, the mapping M consists of assertions betwpenries over G and queries
over S. When users pose queries over the dataatitmg system, they pose queries
over G and the mapping then asserts connectiomgebetthe elements in the global
schema and the source schemas (Data Integrati@9).2Generally building and
applying, integration triples is not feasible withantensive human contribution who
uses his/her pre-existing knowledge of the soura target entities to formulate
mappings between them. In this context, the Semakitb technologies might be
helpful to facilitate data integration by introdaogia computer-readable description
of schemas that supports a better computer to cen@und computer to human
interactions. In other words, the Semantic Web dimalign the content of current
web to an explicit specification of conceptualipatiwhich is known as ontology
(Gruber, 1995). This idea can be also seen asaamtagration process that maps the
global web schema (outside-world) to user's wontdl grocesses. Semantic Web
technology has been widely accepted and used tureapnd document context
information in many domains. It plays a significasle in information sharing
scenarios and interoperability across applicatiand organizations (Anjomshoaa,
2006). This added-value opens the way to integhatge amount of data and
becomes extremely useful when used by many apiginsathat comprehend this

information and bring them into play without humateraction.

In Semantic Web based data integration approaehcemputer-readable concepts
are captured in ontologies that are shared among idéegration actors. More

importantly ontologies can also afford handling Hagorder information by
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determining whether source and target entitiessaraantically map-able to each
other. Answering such questions requires the peedefinition of metadata that is

theoretically feasible by means of appropriate logjies.

Even though the Semantic Web technologies haveisloed consistently in the past
few years, it is unlikely to achieve the SemantiebAgoals on global Web in near
future and the initial expectations such as turtihegWorld Wide Web to a machine-
comprehendible medium is far away from currentestaikewise the dream of
“turning the World Wide Web to an environment inierhinformation is given well-
defined meaning, better enabling computers and Ipetmp work in cooperation”
(Berners-Lee, 2001), has not yet come true. The fre®f of this is a look at the
current status of World Wide Web and few websitesl aervices that are
Semantically-enabled. Furthermore according tor@as report, the Semantic Web
which had been among the emerging technologiekdrpast few years is vanished
from the emerging technologies hype cycle in 26@® (Figurel.1).
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Figurel.1 : Gartner's emerging technologies hype cycl2(09

The basic reason for this situation is that satfés not easy to get people to learn
and apply Semantic Web concepts in their Web corded use Semantic Web

technologies efficiently in their daily life. Theal breakthrough in Semantic Web
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implementation happens by emergence of semantial@haontent authoring and
management tools that make the paradigm shift ffoaditional Web to Semantic
Web feasible.

The proper personal information integration solutshould not only be able to share
user information with little human intervention,tklaihould also take the security and
privacy considerations into account. The need fable and trusted privacy and
security is a critical area in the management o$q®al information. The Computing
Research Association (CRA) Conference on Grand d&else Challenges in
Information Security and Assurance has identified ability to “give end-users
security controls they can understand and privaey tan control for the dynamic,
pervasive computing environments of the future”aasnajor research challenge
(CRA, 2003). This goal demands not only efficieetigity and privacy policies but
also requires improvements to the usability of secaspects. In fact, poor usability
can have a negative impact on security, makingilityad particularly critical aspect

for security and privacy systems.

1.2 Research Questions

There are several specific questions regardingstugal, theoretical and technical
aspects of realizing personal information integrafior closing the gap between user
information and open world business processes. Suntige questions that are the

main focus of this thesis are:

« How can the semantics of personal information dmelrtassociations be

modeled accurately for open world interactions?

* How to define personal information sharing servittest can interact with
global services and share useful information alswpecific person in a

secure and trustworthy way?

* How can user requirements and preferences be egpieesand how should

they be taken into account in tailoring global s=#s to a particular user?

« How security and privacy policies can be applieditformation flow

between personal information and global web?
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* How information integration solutions can be crdaaad managed intuitively

by end users who are not IT experts?

1.3 Thesis Contributions

This thesis is dedicated to different informatiotegration methods that make user
interaction with global web easier and more effitidn this context the Semantic
Personal Services are introduced in order to Igepmocess interoperability, which
in turn boosts global business processes. Persendtes aim to take over parts of
the business processes that are directly relateSetnantic Desktop’s life items.
Furthermore the personal services should also catgewith global business

processes to share the knowledge in a trustwortdysacure way.

More specifically this thesis tackles the inforroatiintegration problem using
different methods such as Semantic Desktop sepifselines, XForms, Web Form
Services, and Semantic Mashups. In the rest ofsgaion we will briefly introduce

the main contribution of this thesis.

One of the noteworthy contributions of this reskakork is the introduction of Web

Form Services. Nearly all human-computer interastiare happening through Input
forms which are responsible for receiving the usput and sending it to appropriate
component for further processes. Particularly, rgelgportion of Internet advances
owes the human-computer interaction and data exehaia web forms and we are
using them extensively in our daily activities. @nt complex Internet applications
demand a significant amount of time for developnaem maintenance of web forms
which are solely designed for human users.

To extend the footprint of Web Forms, a novel congd has been implemented to
translate the Web Forms to a plain Web Service ¢hatbe described semantically
and integrated in more complex solutions. This VBebvices are referred to as Web
Form Services in the rest of this paper. Similantomal Web Services, the Web

Form Services present themselves to the end ugeneans of WSDL conventions.

The Web Form Services accept the web form entsedeir input element and the
expected response of web form as output. On thkebdc Web Form Services are
supported by a user imitation service that read&eb Form configuration and

imitates the Web Service functionality.
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The implemented Web Form Service prototype showddhsibility of this approach
to turn web sites to web services. The Web Fornve3areeds just a simple XML
configuration which describes the target websited ahe interactions with

corresponding forms. To handle more complex scesathe user authentication,

caching, and multistep user inputs (wizard-likerisey are supported.

The Semantic Mashup approach which is the mainriboion of this thesis will be
explored with more details. Mashup Architecture abhis one of the outcomes of
Web 2.0 paradigm is currently being used for usertrec information processing. At
the moment mashups are mainly used for less fundi@htasks such as customized
gueries and map-based visualizations; howeverast the potential to be used for
more fundamental, complex and sophisticated tasksombination with Semantic

Web technologies.

The bidirectional support of Semantic Web and Mashcan provide a solid basis
for many interesting applications. The Semantic V8apport for Mashups is very
credible and has its roots in Semantic Web Senrvibat are aiming to automate
service discovery and composition without humaerigntion. The basic difference
between Semantic Web Services and Semantic Mastppgsaches is derived from
their different target users. The Semantic Web iSesvare mainly managed and
used by IT experts who are aware of underlying datactures and corresponding
services, however the Semantic Mashups’ targetpgi®ordinary users who need to

combine the Mashup Widgets for their specific psgm

On the other hand, mashups have the potential dilitdte the transition from

traditional Web to Semantic Web era and suppod paradigm shift with “zero

footprints” on the Web pages. In order to distispuour proposed approach we
introduce the concept of Annotation Mashup. AnnotatMashup is an ad-hoc
mashup that on one hand connects to the precoatigmformation resources and
processes their data and on the other hand mamntext data to the relevant
domain ontology. In other words, instead of embegdhe semantic meaning in the
Web content, the semantic is attached to relevamieat via mashups in a dynamic

and loosely coupled manner. This approach hasotlfmwing advantages:

* Unlimited number of ontological mappings can beirdef for the same

content depending on the context of use. As a tréwol different users can
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extract and use the same data but interpret greifitly according to their use
cases. So for example an extracted price from a pdgle can be mapped to
income_amount concept for being used in an acaoginglystem and in
another use case the same price is mapped to aosiant concept for a

private user.

e Semantic meaning can be added by community argl not limited to the
content owners. As mentioned before the contenteosviare reluctant to
embed semantic meanings in their Web contents.gUsmmotation Mashups
the semantics can be added to Web pages on thwitly no need to

manipulate the original content.

* Semantic Mashups may also support the “open modeifimunication
between organizations. At the moment the concepatan of business
processes and their relevant objects and entiteediraited at organizational
level. Semantic Web and ontologies are potentiadlickates to harmonize the
inter-organizational data exchange via open moddiswever, the
implementation progress of such systems is time mumhey extensive.
Annotation Mashups as a flexible light-weight comeot can facilitate the
creation of semantic-enabled “open models” that d¢@n shared and

understood by business partners via shared onesdogi

Mashups are very helpful in creating fast solutifmrsdata integration, however a
major drawback of mashups is the fact that suchtisol are fragile and not as stable
as formal business processes. As the number obuserEnterprise Mashups
increases, there is a growing need to make the upastmore stable. To provide a
solid basis for such applications, the proposedaggh includes a Mashup-BPEL
convertor that transforms the user generated mastoug formal BPEL process. As
a result the end user will benefit from simple ss\composition of Mashups and at
the same time the process will be managed and allmutrby well established
business process engines. Furthermore all com@s)at a business process such as
defining the partner links, services, etc will beden from the end user point of

view.
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1.4 Thesis Organization

This thesis is comprised of three major parts: SgimaDesktop (chapter two),

Information Personalization and Integration apphesc(chapters three and four) and

Semantic Mashup prototype (Chapter 5). In the pest the Semantic Desktops in

general and the specific case of SemanticLIFE belldiscussed and its exclusive

method of data integration by means of data pipslinill be explained. The second

part explores the different approaches that candael for information integration

and their potential applications in personal infation integration. The last part

presents the Semantic Mashup prototype as a proobrcepts for the proposed

approach of this thesis. The chapters are desciibexdre detail below:

Chapter 2: provides theoretical background and samzes relevant research

work in the area of information integration.

Chapter 3: provides an introduction of Semantickbmgss. A main part of this
chapter is dedicated to SemanticLIFE prototypeitsndata integration
backbone which is called “Service Oriented PipeAnehitecture (SOPA)”.

Chapter 4: presents two novel approaches for emableb forms for better
integration into business processes namely Semghtiems and Web Form

Services.

Chapter 5: is dedicated to Mashups and presentrai@& Mashup
architecture as a business enabler. This chagerratiudes the different use

cases that can be addressed using the proposéictuate.

Chapter 6: summarizes the research work presemtsithesis and presents
the main results that have been concluded fromvtirk&. Finally the research
guestions that were listed previously will be reéed to show how the

proposed solution will address the challengingassu
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Chapter 2

Information Integration

Today, the business informatics has to deals whighly interdisciplinary network
of knowledge resources that are coming from diffetd®mains. In most of the cases
the analysis of scattered business information degloying them in different
business solution is not conceivable without hugetrdoution of human users who
take over the complex task of information integmatiAs a matter of fact, a big
portion of IT processes deal with the informatiortegration issues which are
necessary to shape the information for their spreage cases. In most of the cases
such information integration processes are crelyell experts and presented as a
service to end users. One of the bottlenecks aketk@owledge integration solutions
is that the IT solutions typically focus on 20% usfer requirements that affect the
most users and the long tale of requirement is llysignored by IT providers
(Figure Figure2.1) (Hoyer, 2008b).

20% 80%
Major Use Cases Open Requirements

Figure2.1: Long tale of open requirements

Some field studies has shown that the "Hidden Cofieformation Work" — for

covering the long tale of requirements - in an oigation with 1,000 employees is
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over $10 million annually for reformatting and reating information (Feldman,
2005).

In this chapter the theoretical background of infation integration and the
corresponding approaches will be discussed. Inqodat the information integration
between personal information and global internetesses will be explored in more
details. It is important to note that the persandrmation integration scenarios can
be easily extended to organizational services liarisg the organizations’ business

information with trusted partners and other busn@a®cesses.

2.1 Information Resources on Web

Back in 1967, Doug Engelbart coined the collecti@ of organizations and of
society as a grand challenge and the Global Wab @ttempt to come a step closer
to this vision. It is believed that central prineigehind the success of the giants
born in the Web 1.0 era who have survived to lbadWWeb 2.0 era appears to be this,
that they have embraced the power of the web taesar collective intelligence
(O'Reilly, 2005).

One of the simplest and most common approachesoltective intelligence is the
full-text search methods which allow people to skaa large data set using some
key words. The query results are ranked accordirggpie criteria such as frequency
of key words in target resource and/or trustwodhe of the resource publishers.
Algorithms for full-text searches are among the mamportant collective
intelligence algorithms and a deciding factor floe success of search engines. For
instance the rapid rise of Google from an acadepnigect to the world's most
popular search engine was based largely on theicifep PageRank algorithm
(O'Rellly Media, 2007). Despite all advantages wf-fext search engines and their
great contribution to information retrieval, in seal cases the results are not
relevant. For instance if you search any of thedasnsearch engines for terms
“Semantic Web” and “Architecture”, the top rankedsults are mostly about
“architecture of Semantic Web technology” whichmssleading for a person who
was looking for applications of Semantic Web in Witecture, Engineering and

Construction (AEC) field. This misunderstanding because of the different
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applications of term architecture in different figland the fact that computers deal
with concepts as string of bytes.

One of the important outcomes of Web 2.0 is a lamgjéection of semi-structured

data that are used to empower the collective knbydesystems. The quality of such
collective knowledge gets better as more peopléggaate in data creation process
and their contributions improve the quality of infaation. A good example for such
collective knowledge system is the Wikipedia prbojethe database size of

Wikipedia is increasing exponentially and many gage being added each day.

The Web 2.0 approach for creating data has maderéta¢ed data more structured in
comparison to traditional web contents. For instatie taxonomy of weblog entries
includes title, description, creation date, authame, tags, and some comments;
however this structure is not yet enough for makadganced use of data for more
complex use cases that require a richer semantigebf content. To address this

problem there are two major research areas namely:
* deep syntactic and semantic analysis of human &yegu
e automatic extraction of semantic relations fromtthe

The first method which has been a fundamental ehgé for many years is still a
complex task and many applied computational lingumve now switched to easier
challenges such as text classifiers, text-to-speeaerters, grammar checking and
statistical machine translation. The second grdugsearch activities is focusing on
extraction of semantic relation of text and itstesih The semantic relations can be
events, properties of objects, or geo temporakmétion that will be used to make a

semantic understanding of the texts.

The proposed project is aiming to benefit the athges of the both text analysis
methods and combine the results with the taxonoheb 2.0 applications. So on
one hand there will be a rather comprehensive gtalaling of the text and on the
other hand taxonomy of different applications ofBAZ0 will help to join and unify

this result for the sake of more complex processeh as information integration

scenarios.

There are several methods for classification aradyars of Web contents. One of the

classification methods, that has been widely usedgging. In this method users add
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an atomic token about what they think about a $jgatém on the web. For instance
a blog entry that explains the recipe of “Wienehrstzel” might be tagged with
cooking, recipe, and Vienna. The tag’s quality ioy@s as number of people that are
tagging the same item increases. Some Web 2.0nsysise the tag statistics and
suggest the top ranked tags to the end users. ilhpertant to note that such
recommendation systems have no idea about meaniteg®. The tag count and
matching is done by recommendation system, butafjesemantics are in the users’
mind. In other words the linguistic meanings of tteens are not injected into the
machine via tagging. One possible approach foruceqg the meaning of entries is
mapping the tag tokens to an upper ontology théheke and connects the domain
concepts. This can be done either by the text aizatyr text matching techniques

over the assigned tags.

A more elegant and more precise approach for engcthe Web content is to
embed the semantic information in the web contenteation time so that machines
can read and interpret the content without the lweenl of natural language
processing methods. One such solution for makiegaxéb contents more intelligent
is the W3C'’s initiative RDFa (RDFa, 2009) which yides a set of HTML attributes
to augment visual data with machine-readable hihts.highly beneficial to express
the structure of web data in context; as userqoftant to transfer structured data
from one application to another, sometimes to omfla non-web-based application,
the user experience can be enhanced. For examm@mation about specific
rendered data could be presented to the usergh#ciicks on an item of interest
(RDFa, 2009). The rules for interpreting the RDIFa generic, so that there is no
need to define different rules for different forsathis allows authors and publishers
of data to define their own formats without havitay update software, register
formats via a central authority, or worry that themats may interfere with each
other. There are many major use cases where enmgeduttuctured data in HTML
using RDFa provides significant benefit. For exaenpéople’s contact information,
events and content’s license (for example creatbremons) can be included in web

contents using RDFa syntax and relevant namespaces.

The RDFa is not the only solution for providing montelligent data on the web. A

similar approach for embedding machine-readablea dat web content is
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microformats (microformats, 2009) which is suppogedbe coinciding with the
design principles of "reduce, reuse, and recydibé main difference between these
approaches has historical background. The micradtsrhas grown out of the work
of blog developer community as an easy and ad-lemponse to common
applications, but RDFa, on the other hand, is lwith a more systematic vision of
the W3 Semantic Web group and its associated thsnke

2.2 Web Services & SOA

The fast growth of the World Wide Web and the enmgygervasiveness of digital
technologies within our information society havegrsiicantly revolutionized
business transactions, trade and communicationeagtypeople and organizations.
(Medjahed, 2003). Besides the augmentation effactiness-related information is
characterised by the fact that it also originatesnf heterogeneous sources and get
more and more complex in structure, semantic anchnmanication standard.
Therefore, mastering heterogeneity becomes a nmater@re challenging issue for
research in the area of Business Process Manageft@atchallenge involves all
facets of process integration, composition, orchésnh, and automation amongst
heterogeneous systems. Fortunately, Web Serviced @¢rvices, 2009) which are
built on top of the existing Web protocols and op@iL standards are considered as
a systematic and extensible framework for applicato-application interaction.
Web services which are the fundamental block ofviSerOriented Architecture
(SOA), allow automatic and dynamic interoperabibstween systems to accomplish
business tasks. SOA separates functions into distimits, or services, which
developers make accessible over a network in dadatlow users to combine and

reuse them in the production of applications (B208).

The business processes are then built on top oétisting Web Services and are
formulated by the Business Process Execution Lagygydar Web Services (WS-
BPEL, 2009) which provides a mean to formally sfyebusiness processes and their
interactions. By doing so, WS-BPEL extends the VBelvices interaction model
and enables it to support business transactions dgafthes an interoperable
integration model that should facilitate the expamsof automated process

integration in both the intra-corporate and theitess-to-business spaces (WS-
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BPEL, 2009). In this context the process of assemlihe pieces of functionalities
into a complex business process is often done svghificant human involvement
and the main reason for this is the fact that @®@dSOA components describe the
services at the syntax level and do provide ani@k@emantic context for those
services. Such semantic context can benefit varieassice discovery and
composition use cases which have been centreesftiah in SOA during the recent

years.

To address the semantic requirements of SOA, theaBc Web technologies have
come to help by introduction of Semantic Web Sawithat are aiming to automate
service discovery and composition without humaerigntion. At the moment there
is a handful of successful Semantic Web Servicendérgorks such as WSMF
(WSMF, 2002), OWL-S (OWL-S, 2009), WSMO (WSMO, 2008nd METEOR-S
(METEOR-S, 2009) that are trying to take the semamgincepts to SOA world.

The service registry, as a standard part of thei&@eOriented Architecture (SOA)
supplies the business processes with the deserjptisscovery and integration
services. However as explained above traditionaiice registries support solely the
syntax of service interface specifications and @b capture service semantics.
Capturing the service semantics is one of the mmogbrtant plug-in tasks and will
be used in both “locating appropriate services” dnahking the competitor
services”. The W3C’'s “Semantic Mark-up for Web Sezg” (OWL-S) defines
standards to capture the functional descriptiontr@ service in terms of the
transformation effected by the accordant servigec8ically, it specifies the inputs
required by the service and the generated outputthermore, a service may require
external conditions to be satisfied, and it hasetfect of changing such conditions,
the profile thus describes the preconditions reglulyy the service and the expected
effects that result from the execution of the smrviFor example, a selling service
may require a valid credit card as a preconditibrthen requires the credit card

number and the expiration date as input, and geesesareceipt as the output.

Despite all advantages of SOA and Semantic Webi&evthey are complex and
cost-intensive technologies and not suitable fon-Ho professionals. They are
complex technologies which need a thorough undmigig of these technologies,

their underlying standards and programming capagsli In other words, there are
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not suitable for end-users who lack these capeslidAnother shortcoming of SOA-
based approaches is their inability to react rgptidlithe changes in the environment,
as implementation of such systems are cost andititeesive and any changes in the
environment may require some modifications in thgstegn. An important
characteristic of systems for end-users is thepabdity for personalization and
customization. Most of today’s business processdsSOA-based solutions are still
mainly designed to satisfy the mass of users. Wmhately customization and mass
generic production are at odd with each other. Astioned before, IT solutions
typically focus on 20% of user requirements th&cfthe most users and the long
tale of requirement is usually ignored by IT pransl The issue is even more critical
in case of Semantic Desktops and variety of usdis different requirements. It is
too difficult for an ordinary user to take benebf the available services by
composing the appropriate services together. Fos tleasons, SOA-based
approaches are mainly in the hands of IT-departnehtbig firms who have a
complex stack of technologies to realize SOA-baseeharios. End users require
simple, cost-effective techniques which enable themesign solutions in an ad-hoc

“quick and dirty” manner.

2.3 Web 2.0 and Rich Internet Applications

Recently the Web 2.0 has set a new trend in Ritdgrriet Application (RIA) world.

It makes better use of the client machine’s prdogsgower and at the same time
pushes the SOA paradigm to its limits. At the mommanst SOAs are conceptually
trapped inside an organizations’ intranet and Wé&beavisions building collective
intelligence and mashed up functionality based eb gervices. In this environment,
Internet will play the role of a global operatingsgem that hosts the web services. In
other words the Web 2.0 is a step toward the glohald computing idea where
business services are presented on Internet arelopevs should select and weave

them together to create new compound services.

Thus Web 2.0 is much more than adding a nice fatmd&l web applications, rather
it is a new way of thinking about software architee of RIAs. In comparison to
traditional web applications, the application logicmodern Web 2.0 applications

tends to push the interactive user interface tdekshe client side. The client
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components on the other hand negotiate with rerseteices that deal with user

events.

A set of six key business applications are motngatoverall RIA spending,

consisting of enhancement of existing web applicesj high-transaction and event-
driven Internet applications, next-generation gertanhanced business intelligence
solutions, application modernization, and peerdefpor mashup solutions. Market
analyzers expect spending on each of these areasraase rapidly over the next
three years, exceeding $500 million by 2011 (Scherel2006). On the other hand
information sharing in RIA collaboration environmieadds new dimension to web
application security. The most "Web 2.0"-orientexkist only on the Internet,

deriving their effectiveness from the inter-humammections and from the network
effects that Web 2.0 makes possible, and growingffiectiveness in proportion as
people make more use of them (O'Reilly, 2006). Aseesult a huge amount of

information is created by this group of Web 2.0 leggpions that needs to be
managed in a machine-processable way. An integestie case of this approach is
inter-organization trust where lots of entities Iswas social networks and weblog
entries are analyzed and enriched semantically s&ess a trust indicator for
organizational cooperation. The same method caaldee used by individuals to

make a self-test of their web 2.0 contributions &nd out what inferences will be

derived from their web presence.

Unfortunately the content description methods awe being used by all content
owners and the Web 2.0’s Achilles’ heel in my bel® the lack of semantic
information that can be used to link this huge amiaf information efficiently and
this is the reason that some web specialists grecting another web which is called
Web 3.0 to complete the deficiencies of current Ww&lithout the explicit semantic
context, the process of data analysis and puttiaglata to work in business process
safely is still unthinkable without significant ham involvement and exactly at this

point, Semantic Web can fit, to make the data nmeeprocessable.

2.3.1 Mashups

Web 2.0 has also introduced new possibilities folbetter human computer

interaction via rich applications such as Mashuya provide a user-driven micro-
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integration of web-accessible data (Reliability02) The term mashup originates
from music industry where a song or compositioareated by blending two or more
songs, usually by overlaying the vocal track of ebag seamlessly over the music
track of another (Music Mashups, 2009). Mashups sow® popularity and fast
improvements to its two basic blocks namely Webdh@ SOA. Mashup envisions
building effective and light-weight information m®ssing solutions based on the
exposed Web Services of organizations. Such Welicgsrmay range from simple
services such as RSS (RSS, 2009) and REST (RESIQ) dfased services to
complex BPEL services for more serious use caseseVver the Mashups benefits
for the latter use cases is not yet known to ITislen makers (Anjomshoaa, 2009).
According to market research reports, this situmisogoing to change quickly in the
coming years. Mashups are identified among togtddiegic technologies for 2009
(Gartner, 2008) and it is expected that by 2012-third of analytic applications
applied to business processes will be deliveredutiin coarse-grained application
mashups” (Gartner, 2009). The power of mashupdsis laeing examined in real
world information management scenarios and haacétid many attentions (Hoyer,
2009). Mashups can be applied to a broad spectfurseocases ranging from simple
data widgets to more complex use cases such asatatgknation and system
integration. The mashup applications are roughkggarized under the following

groups:

e Consumer Mashups (Presentation Mashups): are th@lest group of
Mashups that are used to facilitate the creatiomfmirmation portals from
different resources for presentation purpose. §hosip of mashups have the
lowest degree of customization and are usually émeginted as pre-built
widgets that can be added to user interfaces. A-kmelwn example of
consumer Mashups is iGoogle (iGoogle, 2009) whsch personal web portal
with capability of adding Web feeds and Google Gasigsuch as email,
scratch pad, news, weather, etc.

« Data Mashups: which are used to integrate datasandces from different
resources such as Web Services, RESTful APls, Wétadtors, RSS Feeds,
etc. These kind of mashups aim to facilitate théadaccess and cross-

referencing between resources. They may also hefrefn presentation
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gadgets or visualization APIs to deliver the resuNowadays a handful of
mashable resources are available on the Web antymé useful Mashups
have been created using them. A good example afrdashups is geo-based
Mashups that integrate the information from différeesources into Web-
based maps such as Google Maps (Google Maps, 2009phoo Maps
(Yahoo Maps, 2009). Figurg.2 shows the top APIs for Mashups and their
percentage of utilizations in community-created mu@s (Programmable
Web, 2009).

O GoogleMaps (45%)
W Flickr (11%)

O YouTube (10%)

B Amazon (7%)

B Twitter (5%)

Bl VirtualEarth (4%)
O eBay (4%)

[0 YahooMaps (3%)
[ del.icio.us (3%)

[ Google (3%)

Programmableweb.com 0&6/02/09

Figure2.2: Top APIs for creating Mashups

* Enterprise Mashups (Logic Mashups): always invopregramming and
therefore are the most complex mashup categoryy €benect two or more
applications, automate certain tasks and includaremess of workflow
(Mashup Basics, 2009). Enterprise mashups usuafhend on some server-
side components and compete with data integratioinsarvice orchestration
technologies such as BPEL and Enterprise Servise8(ESBS).

Among the introduced categories of mashups, EnserpMashups have gained
momentum during the last years. By empowering &ttusiness end-users to create
and adapt individual enterprise applications, Eorise Mashups implicate a shift
concerning a collaborative software development ammhsumption process.
Upcoming Mashup tools prove the growing relevanéethis paradigm in the
industry, both in the consumer and enterprise-tettrmarket. Market research
companies like Gartner (Gartner, 2008), Foresterg$ter, 2008) or the Economic
Intelligence Unit (EIU, 2007) forecast a growinderaance of this paradigm in the
next years. (Hoyer, 2008a).
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To effectively adopt the Enterprise Mashups in oiz@ions the following “Five
Cs” principle is used to identify the different ergrise requirements (Mashup
Guide, 2008):

« Consume: Users need to consume public and private-&dabled SOA-style

services and mashups on demand.

* Create: Users need to create new enterprise magloapexisting SOA-style

services and mashups, preferably in a visual editor

» Customized: Users need to customize (e.g. filtenotate, etc.) existing
mashups and create variants which can be publigkadlly in standardized

user-interfaces such as portals.

» Collaborate: Users need to tag, describe, puldisti,share their mashups

with others in their community.

» Confidence: Users need to be confident that alhmagonsumption,
creation, customization and collaboration occua secured and governed

environment.

Today organizations are confronted by businessspres to decrease costs, reduce
workforce and transform their business from anrivalty focused organization into a
service oriented and customer centric organizatdmch target the need of their
customers. Therefore organizations have to dedl different domains and bring
them together which in turn means also dealing Watls of common business

process concepts and architectures.

SOA (Service Oriented Architecture) and RIA (Richteknet Application) are
leading the standardized access to business fuadityp and data with desktop-like
interaction over Web. But for users like non-IT erp, it's really difficult to use
these new technologies to improve their daily bessn Companies, who are using
and "living" the SOA approach to get faster bussnessponds and cost reducing
effects, have the problem to manage and providernmdtion on how the services
interact and whether they are used in a right Wéshups enable users to get access
to data sources through SOA by a user-driven Psowéh short development cycles

for new Mashup applications.
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As the main contribution of this thesis, Semantiaskiups will be introduced in the
next chapters. This novel concept is considereieta key enabler for information

integration solutions in business use cases.

2.3.2 Mashups Providers

The power of mashups is also being examined inwedt information management
scenarios and has attracted many attentions. T$tepbeof for this assertion is the
various Mashups solutions that are released by figitayers such as Google, IBM,
and Microsoft. Mashups are also in focus of ddférresearch programs such as
FAST EU FP7 project (FAST, 2008) that aims at pdowg an innovative visual
programming environment that will facilitate theveépment of next-generation
composite user interfaces. It constitutes a nogpt@ach to application composition

and business process definition from a top-dowm-ceetric perspective.

In this section a short survey of main industridsimup solution-providers will be
provided.

One of the Web2.0 pioneers in the last few yeaisdsgle. Google started with a
native web application — a revolutionary searchirg which was delivered as a
service to the public. At this time Google was fomusing on Web2.0 and therefore
did not put too much emphasis on topics like welmaards, social communities or

web services.

In the course of years Google come up with a hdndfuuser-centric Web2.0
projects such as Blogger, online collaboration dpdboogle Earth, etc. This
mushrooming of projects led also to Mashup solstismith a focus on the web user.
Application areas of their Data Mashup solutions &@oogle Maps and Google
Mashup Editor (which is deprecated and will be redrgnto the Google App
engine). Especially Google Maps can be seen asitiegor of Data Mashup trend.
Users got easy and intuitive access over their vetvser to an amazing application
and move around on the map. For this reason usansed to have also access to
company data, data from other sources, feeds,ces,vetc over web and as easy as

Google Maps.
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Companies like Yahoo with Yahoo! Pipes (Yahoo Pi2&09) and Microsoft with
Microsoft Popfly (Popfly, 2009) developed also wefised Data Mashups. These
Mashup solutions are really easy to use via a Vistagramming environment to
integrate data from different sources like WebPa@SS feeds or web services.
With Microsoft Popfly (in BETA phase) users carnaidition to Mashups also create
web pages and games and share them with other. BBapfly is based on the
Silverlight technology but for presentation reasdmssides Silverlight also AJAX
and DHTML are used. With Mashups, Microsoft alsegrto expand the Windows
personalization features by giving the user thesipddy to embed Mashups in the
Windows Sidebar. Therefore users can get accediset@opfly Mashups directly

through their personalized desktop environment.

A newcomer to the market of Mashup solutions iglImtith the Intel Mash Maker

(Mash Maker, 2009) product. Intel has developedhaavative service which allows

users to extract content from websites and merge tith the Intel Mash Maker

solution in a user friendly and intuitive way. Théel Mash Maker can be installed
as a browser plug-in on all common web browsetthénmarket. This integration to
the web browser brings personalization possibditidirectly to the end-user.

Especially using the existing websites and enrighiem with new and personalized
information is a strengths point of Intel's solatio

Compared to Presentation and Data Mashups, Emderpvlashups have the
pretension to deliver content and services withribeessary grade of automation.
Enterprise Mashups solutions have to provide atseasy way of collaboration and
documentation with adequate guidance. JackBe (Jc®)9) is one of the leading
Mashup Solution providers in the business markethWheir Enterprise Mashup
solution Presto, they are focusing on enterpristorners, especially companies with
an affinity to Web2.0 and the necessary enabldées 8OA and RIA. JackBe's
solution is not considering the personalization asdr-centric aspects of mashups.
JackBe has a data-driven approach by offering aflobhtegrated data connectors.
The server-side mashup components facilitate tlehamge and reuse of created
Mashups for internal and also external use casesdacure and trustworthy way.
Serena, playing in the same league as JackBe, ris foocusing on the user-centric

aspects of mashup solutions via their Mashup Coerpegpplication. Serena’s
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solution enables users to design Mashups via ahmapinterface to automate

business activities.

Another important player in this market of entespriMashup solutions is IBM.
Recently IBM has developed a number of Web2.0 araship products such as
QEDWiki (QEDWiki, 2009), Lotus Mashup, etc. Lotusakhup is an enterprise-
grade Mashup editor developed and distributed By B3 part of the IBM Mashup
Center solution (Mashup Center, 2009). Parts ofstmpended QEDWiki are also
integrated into the IBM Mashup Center. The mairutoof IBM lies on integration
of different data sources and creating the so @¢aN&lgets and sharing them for

reuse by other end users.

Some other Mashup providers such as Kapow techieslodgapow, 2009) have
focused on Web Intelligence solutions that covetuees from all three kinds of
mashups. Kapow Mashup Server offers access taeliffelata sources and services
where users can easily access content and anadyaeod their desktop. Especially
monitoring and management tools can be integratéu tive necessary scalability,

high availability, security and automation.

The evaluation matrix (Tabl2.1), delivers a survey of Mashup products accagrdin
to the different functionality features of the tammashup categories introduced.
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Mashup IBM Serena JackBe Yahoo Dapper Intel Microsoft
Type Feature/ Product M ashup Presto pipes Mashup Popfly
Center M aker
Visualization Widgets
Consumer v v v v v v v

Screen Scrapping

v v v v v v x4
Visual Data Assembly

v v v v v v v
Use Web 2.0 Resources

v v v v x x x
Advanced Data Aggregation

v v v v x x x
Advanced Data Flow

v v v v x x x

. Workflow
Enterprise v v v x x x x

Enterprise Integration

v v v x x x x
Server-based

v v v x x x x

a. Microsoft Popfly can indirectly support screen gmiag via embedding Dapper artifacts

Table2.1: Comparison of Mashup Products

The result of the above table is summarized in l©@@uU3 which clearly shows the

priority of introduced mashup categories for diffietr mashup providers.
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Figure2.3: Mashup product classification

2.4 Security and Privacy Requirements

The security and privacy use cases have the palédatigive a significant boost to
the semantic technologies. Combination of Semawb technologies and the
power of Web 2.0 content can be used for asseggngral reliable indicators for
security and privacy scenarios. It is worthy toentitat the “general trust” is a key
factor for inter-organizational trust scenarios. iWhhere are efficient ways of

measuring trust in individual systems, it is séllbig challenge to aggregate such
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information across systems and make an overaltante. For instance number of
edits that are made by members of a specific ozgéon in Wikipedia and the
further corrections to the contributed data carcdesidered as a good indicator for
reliability of that organization in Wikipedia, hower there is no straightforward way
to aggregate this information with the contribu@n Flicker and YouTube to make
a general inference about organization’s trustwoess.

On the other hand, the disclosure of personal i&tion is an emerging demand of
today's industrialized world where sharing inforioatfor different purposes with
organizations around the world is efficient, pradwe and nearly essential.
Unfortunately, there are various different, undimued ways to develop privacy and
security policies, and as a result there is nolsistandard solution for secure and
efficient interaction between end-users and orgditins. Designing transparent,
usable systems in support of personal privacy,rggcand trust includes everything
from understanding the intended use of a systeuséos' tasks and goals, as well as

the contexts in which the users will use the system

Obviously new security and privacy schemas areireduo cover the requirements

of Web 2.0 applications which are being raised tdué@e following reasons:

* Web services are the building block of Web 2.0 mpgibns and freeing the
web services from organization environments, makaecessary to have

appropriate information disclosure and informatisage policies.

e Web 2.0 has made the content creation much eastkas a result a huge
amount of data is created by people every day.vbhane of the data on the
web is doubled since the emergence of Web 2.0 tdopies. The data
mining in the user generated entities and extrgdtre derived knowledge
and information patterns is the new threat to myvaf individuals. We
would need more elaborated methods for analyziaguwéb contents in order
to facilitate data sharing and data reuse in awashy and efficient way.
Moreover targeted data mining in the web data mioghhelpful in some use

cases such as inter-organization trust.

* As mentioned before, the Web 2.0 architectureriditey to utilize the client-

side processing power. This attribute of Web 210 loa used intelligently for
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better integration of user data with global bussnpocesses. In other words
user desktop can interact with the real world psses and provide the
requested data without human interaction. Befooh slieams can come true,
we would need an efficient mechanism to define 'sisscurity and privacy

policies.

2.5 Information Integration Use cases

In this section, some categories of informatioegnation scenarios will be presented
that are either not fully supported by existinghtealogies or needs a complicated
stack of technologies that in practice make it isgdole for novice users to realize
the scenarios by their own efforts. Some of these aases will be revisited once
more in the next chapters of this thesis, to show kthe presented solution of this

thesis can facilitate information integration foideusers.

2.5.1 Personalized Services

Now a day, the end users can create a personamaton repository for themselves

in different ways. The personal information stoe:n adange from a simple excel

sheets that keeps the detail of user’'s contactlpdopmore sophisticated methods
such as Semantic Desktops. Disregarding the repgsi technical aspects and size
of solution, they are generally used to answegtieries that user is facing in his/her
daily activities. Nevertheless to extract and d&lithe required information, either

end user should be familiar with the structure derlying data and corresponding
query schema, or queries will be limited to thetaryspredefined queries. In order to
answer more complex queries, end users shouldlbéabreate situational solutions
based on the confronted circumstances. Such sihatisolutions can be seen as
personal-services that can be shared and usedubiedr contacts or business
processes. For instance a user may create a pessonge that provides a list of

his/her publications that contain particular keydsrThis specific personal service
can be then called for each member of an onlinenwonity and be accumulated to

create a ranked list of people who are interesteddpecific research topic.

A more complex example could be an online shoppsg case (Figurg.4), where

the price limits should be first tested againstr'gssdank account and credit
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information. A personal service is able to call thdernal bank web services in a
trusty way and calculate the user’s shopping linaised on user's cache amount in
the banks and the planned monthly loans. It is iagamrtant to note that the security
and privacy perspective are vital parts of such cages and none of the user
information should be disclosed unnecessarily duthe interaction with business

processes.

Semantic Desktop Personal Service

Hopaoemm i vcomegpeprductines e-iiy-oon = [ (Gl o=g=

= PR
Get the Amazon.com Visa” Card INSTANTLY
and Get $30 Back

Call Bank2
Web Service

Call Bank1
Web Service

subtoral = §iRan
Eddt sty cal

Frosecdto Cheduant

Figure2.4: Personalized Services

Personal Services that are some customized welcagnavailable on end-user's
device, are closely related to the entities thattgpically used in everyday life such
as emails, appointments, web pages, etc. Thes&ce®rare customized for their

owner and not only vary from user to user; they afary depending on the context

of use.

2.5.2 Personal Services for People with special needs

Despite the advances in design and implementafiameb applications, the human
interaction with the applications is still a frusing experience for most of the users.
The user with “normal” cognitive abilities is alile combine the application's logic
and goals with his / her experiences and knowlédgecomplish the use of Internet
applications. On the other hand, the users wittergeognitive limitations either
face difficulties in identifying the data model leth the web form, or cannot map

the model to their knowledge models. Moreover #eent Web 2.0 applications are
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not supported by assistive technologies such a&ssaeaders and this has made the

web interaction of people with disabilities mor#idult.

To address these requirements, some internatioméhtives have proposed
standards and guidelines to make the informati@essible to people with special
needs. One of such recent initiatives is the Welzeasibility Initiative for
Accessible Rich Internet Applications (WAI-ARIA, @9). In spite of such standard
and guidelines a high percentage of web contembtiet accessible and the content

authors are moving very slowly toward WAI-ARIA geal

As a result it is necessary to have a temporarypansional solution for people with
special needs for the transition phase from trawkti web to modern web pages that

support accessibility features.

2.5.3 Global Business Processes

We are daily dealing with some processes that padd of our personal information
to complete. The fact is that most of this personfdrmation are scattered among
files, emails, web pages, etc and we manage totfemd into the right process at

appropriate time using our memory and reasoninggpow

As an example consider the scenario of planningafeacation. The typical flow of

this process is depicted in Figuteb.

= Sequence

i | Receive base data

= Hotel Reservation = Flight Reservation

o | HotelConfirmed & | FlightConfirmed

Maps and Guides

®

Figure2.5: A typical trip planning process
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Each step in this process can be equipped and gaddny some personal life items
like emails, photos, web pages, etc. Additionaflysuch processes a data exchange
between the global processes and our personamatan repository is necessary to

facilitate data contribution to business processes.
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Chapter 3

Semantic Desktop

Today there is a handful of semantic applicatiomshsas semantic navigation &
search tools, annotating and authoring tools, seémaalendars, annotated photo
albums, and semantic wikis. In this context, Semdbésktop is a trend of software
programs that are aiming at realizing the goals“Mémories for Life” grand
challenge. The grand challenge has expanded thee ssioMemories for Life and
outlined it as a multidisciplinary problem that skb address issues such as
knowledge and databases, information retrieval,urdgéprivacy, and human-
computer interaction. A more concrete definition S¢mantic Desktop has been

formulated as follows (Sauermann, 2005):

“A Semantic Desktop is a device in which an indraidstores all her
digital information like documents, multimedia amgéssages. These are
interpreted as Semantic Web resources, each idifidehby a Uniform
Resource Identifier (URI) and all data is accessibhd query-able as
RDF graph. Resources from the web can be storedaatitbred content
can be shared with others. Ontologies allow the isexpress personal
mental models and form the semantic glue interccimmg information
and systems. Applications respect this and st@ad and communicate
via ontologies and Semantic Web protocols. The BegeBesktop is an

enlarged supplement to the user's memory.”
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As stated in this definition, the Semantic Web antblogies play a significant role
in Semantic Desktops and has accelerated the obstavard realizing the dream of
“Memories for Life” by modeling a diverse range ofemory items and their
associations. Today, there is a number of Semddisktop solutions, such as
SemanticLIFE (developed at the Vienna University Tachnology), Blackman
(Blackman, 2007), Gnowsis (Gnowsis, 2009), and I®R3S, 2009) that are to some
extent capable of organizing and managing the paidde items. However, their
application is limited to the storage and retriedfaVarious personal items. The next
step towards the goals of the Memories for Lifexsending the footprint of such

memories for interactions with global and socidlntek services.

One of the earliest Semantic Desktop implememai® the Gnowsis system
(Gnowsis, 2009) which consists of two parts: theowsis server that performs the
data processing, storage and interaction with aeatpplications; and the graphical
user interface (GUI) part, implemented as Swing Gldtl Web-based interfaces.
External applications such as Microsoft OutlookVdeb browsers are integrated
using standardized interfaces. The upper ontolofjythe personal information
management (PIM) ontology, used by Gnowsis, is rassuto reconcile different
models for information to make that information iafale over a common
conceptual model. However, The Gnowsis system lacksrmalism to represent
context and the conceptual view determined by fhyeeu ontology and cannot be
changed to represent the reconciled informatiodifiierent contexts as required by

different tasks.

A similar Semantic Desktop system is the Haystacdkegpt (Haystack, 2009) which
aims at connecting application data and let peop@age their information using
personalization; however, the Haystack client rather complicated and extensive
application. Haystack supports several PIM taskd @snextensible by a plug-in
mechanism that allows to implement new functiogal@#nd to integrate new
information. Similar to the Gnowsis prototype, Hiagk allows to associate different
pieces of information to each other, organize theu, in collections and reuse them
in particular Haystack modules. Plug-ins, howeuaplement their own, application
specific models that do not necessarily confornth conceptualization of existing

and future Haystack plug-ins.
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Both projects, Gnowsis and Haystack, enable thie@ngn of information and the
classification of that information by user defineatologies. Nevertheless, they miss
means for context representation and the broadepbunal scope that allows to
integrate and to inter-relate information managét arbitrary PIM tools. They lack
a profound conceptual model that enables the refiggformation across contexts
and that provides the extensibility to integratevrepplications that require new
contextual views onto existing information. Suppfot information reuse and a
reconciliation of PIM applications is limited to @ations that do not require
different conceptual views as those would conflisth domain models of these

applications.

A slightly different approach has been followed thg Nepomuk project (Gorza,
2007) which is aiming to enhance data sharing amchange across social and
organizational relations and creating social Semod»sktops. The social Semantic
Desktop will support the personal aspects of kndggework by developing tools for
knowledge articulation and visualization, the ifaees and data structures of the
personal Semantic Web, and integration of supporipérsonal work processes. It
supports the social aspects of communication, idiged collaboration and social
exchange by providing solutions for distributedrsbaand storage and of semantic

social networks and knowledge exchange (Nepomut9R0

Our SemanticLIFE project (SemanticLIFE, 2004) iother effort to implement a
PIM system over a Human Lifetime using ontologis®dasis for the representation
of its content. In the framework of the SemantidElproject, we have built a
semantic repository of lifetime personal data frenvariety of sources such as
emails, contacts, running processes, Web browsisigris, calendar appointments,
chat sessions, and other documents. This PIM syatdésnas a digital memory and

provides an ontology-based profile for users.

In addition to the acquisition, annotation, andrage of data, SemanticLIFE also

provides an intuitive and effective search mecharbased on the stored semantics.

The whole SemanticLIFE system has been designedsas of interactive plug-ins
that fit into main application and this guarantées flexibility and extensibility of

the SemanticLIFE platform. Communication within gystem is based on a service-
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oriented design with the advantage of its looselypted characteristics. The Service
Oriented Pipeline Architecture (SOPAhas been introduced in order to compose
complex solutions and scenarios from atomic sesvioke SemanticLIFE plug-ins.
The SOPA solution is one of our basic approachesriplementing the information
integration of various information resources. Dadlte significant role that SOPA
plays in SemanticLIFE framework, it will be expldrevith more details in the

succeeding section.

SemanticLIFE has been developed using the Eclipsie ®lient Platform (Eclipse
RCP) technology following the industry standardifgs® IDE. Eclipse RCP offers
several advantages over traditional Java rich tlagplications. From its plug-in
architecture, our project has been benefiting thestmThe whole SemanticLIFE
system has been designed as a set of interactigeiqd that fit into the main RCP
application. To clarify the system architecture amfdrmation integration approach,
more details on some plug-ins of SemanticLIFE aapion will be provided in the

next section.

3.1 SemanticLIFE Architecture

In this section the overall architecture of Sen@dniBE framework will be presented
and the functionality of its basic plug-ins will b&plored in more details. Figugel
depicts the architecture of SemanticLIFE framewitrkt has been used to realize

PIM use cases.

1 SOPA Framework has been selected among top 1lGsfmalf Jax Innovation Award in 2006
together with other notable nominations such asin§pFramework and Rich Ajax Platform
(http://jax-award.de/jax_award06/nominierungen_kep)p
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Figure3.1: SemanticLIFE’s system architecture

3.1.1 Data Feeds and Semantic Store

An important component of SemanticLIFE frameworldaa acquisition which is
responsible for acquiring the life items such asiésnbrowsed web pages, files, etc.
At the early stages of project development, thgepgtdeam started to build multiple
connectors and data processors for various dats.f@de result of these attempts
was realized as several data connectors such ef®¥plug-in for reading browsed
web pages, a Microsoft Outlook connector for adogsthe emails and calendars,
and a file system watchdog to monitor the alterks f After a while we found out
that this approach will be a never-ending cycleraigramming which is necessary to
support the new data feeds and new version of@dns. To get rid of such issues,
we made a strategic change and decided to use foe&isting desktop search
program. In this way, the search engine will bepoesible to deal with the
complexity of data feeds and the Semantic Deskadptisn will merely focus on

semantifying this information.

For this purpose we have selected Google Desktagpesistop search solution and
added a specific plug-in for data import from G@oglesktop’s repository. In this
way the Google Desktop plug-in captures the usiernmation items that can be of
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various types such as browsed web pages, emadd, ithages, audio or video
streams, etc and hand it to the SemanticLIFE systei@emanticLIFE system these
information entities are associated with one’sslifen entities and are then stored in
an ontological way according to the already esthbli RDF metadata. This will

then facilitate semantic queries, life trails amdgessing of life events.

Furthermore, this established set of informatiemig enables the SemanticLIFE
system to rank and filter the queries and eventsedbaon user interest and
preferences. Unlike the desktop search programehndrie mostly based on full-text
content indexing, the SemanticLIFE framework isiagrat taking into consideration
the dynamic, long term activities of user to finat the user interests which may be
even change from time to time. The information uegd by this plug-in can later on
further be refined and annotated by the user irrotd make a more precise user

behavioral model.

3.1.2 Data Services and Messaging

In the SemanticLIFE architecture, the Web Serviue lMessage Bus plug-ins are the
two core components that are responsible for mesgand communication with

internal and external services. In this sectiose¢hgug-ins will be explored.

The Message Bus plug-in provides an infrastrucforeplug-in interactions. All

SemanticLIFE processes and their corresponding rimdion exchanges are
designed via a Message Bus plug-in. SemanticLIkig-pis that need to negotiate
with other system components should register thbmseto this backbone by
extending the Message Bus extension point. Thenorsaime all messages and calls
will be routed to relevant system services thataeked by the implemented plug-in
collection. Another important functionality of Megge Bus is to supply a level of
abstraction between system services which greatigraves the flexibility and

transparency of system use cases; i.e. all systei-offered services including
external web services, business functions and aladdysis services will be served

uniformly by this plug-in.

The second plug-in, Web Service plug-in, is on ttker hand responsible for
providing a uniform access layer to internal andemal services and their

semantics. Internal system services include someaBe&cLIFE-specific composite
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services that are called pipelines and other sesvprovided by system plug-ins.
External services can be plugged at anytime t&#raanticLIFE system by locating

the corresponding web service configurations (URthe WSDL files).

Ideally the services offered by the Web Servicegpiu should have a machine
interpretable description to automate the serviseadery and service composition
scenarios in an unambiguous way. For achieving aitgéyt and machine-
interpretability, semantics are added to Web Sesvido explicitly present
requirements and capabilities. The Web Service-plug aimed to manage the web
service annotation and defining the meaning of $ersuch as the meaning of
parameters or business objects and the meaningtentiof an operation. This
information will be extremely helpful for runningmantic search phase in which the
services’ semantics and the corresponding inpyildytarameters are evaluated to
match a specific query. For example we may sedrehdpository of all services that
accept a country name and provide the list of sbyrities of that country. Finding
such services will be a more or less straightfodaask, provided that the country
and city concept are matured in the system’s ogtolnd also service parameters
are annotated with the domain ontology. The Welviserplug-in offers the
following three categories of services:

» Service-finder services: these services are resiglendor finding the
appropriate services for a specific request. Tharmevalue of such a service
is a list of services ranked by the user prefereAceexample of a service-
finder service is a service that provides a listwadb services for hotel

reservations in a specific city.

» Service-invocation service: This service invokes tbquested service using
the SemanticLIFE platform service calling mechanishat is mainly
implemented in Message Bus plug-in. Based on thaested service type,
the invocation mechanism may call an internal pigelan internal service or

an external web service.

* Semantic-recommender service: This service wilbke/the recommendation
pipeline of SemanticLIFE for a given service. Thgetine in turn will invoke
that service, semantically rank and enrich theisersesult, provide a ranked
list of options for user choices and finally retuttme selected item. For
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example, when calling the semantic-recommendericgefor a hotel-finder
service, the corresponding SemanticLIFE pipelinglfi runs the web service
(hotel-finder), then ranks the results and finaligplay a selection list to the
user. A user will select his/her choice from th& knd this value will be
returned to the system to further continue with #xecution of business
processes.

In addition to services that are available on Imdéras web services, the user's
desktop can also provide some web services thatased on personal information.
As explained in the previous chapter, Semantic D@sksystems such as
SemanticLIFE contribute some personal services taat be used in service
composition scenarios. These services are enrighittdsemantic information and

can be queried based on the service parametersr aeayice intent.

To clarify the issue, consider a web page rendesmryice that is provided by the
user's Semantic Desktop. A non-semantic servicesimiply render the web pages
according to some predefined formatting or logitdés. The drawback of a “non-
semantic” service is that the service is not ableanceive the web page content and
instantly visualize it according to user preferenaad restrictions. On the other hand
the semantic personal rendering service may perfaore sophisticated tasks such
as highlighting the items and connect them to sid@istory items. Such personal
rendering services are especially helpful for megmionpaired users that cannot
remember their previous interactions about spediibjects. Another use case of
personal services is applying the appropriate stythe web pages according to the

end-user's visual restrictions for sight impairedrs.

Personal services can be also categorized accotdirigeir internal complexity.

Some personal services perform a simple one stépnawhereas more complex
services may be composed of multiple actions amlitiadal conditions and service
calls. BPEL processes fall under the category ofemcomplex processes. A
Semantic Desktop that supports BPEL processes rbiglgeen as an information
resource that extract and process the data abmut flersonal items or appropriate

services and hand in the useful information to reveteworld.
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3.1.3 User Profile

The SemanticLIFE framework is equipped with a datid plug-in to manage the
user profile consisting users’ static and dynanmafife. Part of the user profile such
as the user demographics, user interests, corgtictsan be considered as the static
part of the profile. However in the long term thefsmta will be elaborated and
enriched either by automatic or manual annotatioth @additions. For example the
user interests may be ranked by the number of aateweb pages and other items
that are tagged for each interest item. So aftehike of user monitoring, the system
can infer if the user is more interested in fodtlvather than skiing due to the
number of related items that are attached to eateheist item. Figur8.2 shows a

fragment of the user model used in the SemanticlsifEem.
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Figure3.2: User model in SemanticLIFE framework

This schema will help the system to create a magchehaviour model for user and

enhance the user modelling in the following ways:

* User will have a unique profile that can be reused many business

processes.
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e User model is dynamic and will be adjusted basedhenlong term user

interactions.

3.1.4 Collaboration and Information Sharing

The common limitation and a major shortcoming om&atic Desktops approaches
is the fact that their scope is limited to useresktops and the precious semantic
information are not yet effectively used in buss@socesses and tasks that people
are dealing with in their daily life. One of thedma goals of the SemanticLIFE
project was to leverage the application of Semabgsktops, beyond the rather
complicated semantic queries and putting the inédion to work for their owners in

a trustworthy way. It is important to note thatstryplays an important role in the
integration of information spaces; however applyingt in information integration
scenarios is not always straightforward and usuiére are many intangible and
project-specific aspects that should be considefed a successful trust
implementation. Basically trust can be gained f@person/agent’s own experiences

with an entity and has the following charactersstic

» Context specific: Trust is context specific and elggs on the (different) roles

of the entity.

* Multi-faceted: Even in the same context, there isneed to develop

differentiated trust in different aspects.
* Dynamic: Trust can increase or decrease with éuréixperience.
There are multiple approaches for implementingapplying trust to IT systems:

* Centralized & decentralized systems: Whether aesysis centralized or
decentralized determines the feasibility and compleof a trust and
mechanism. In a centralized system, a central nade take all the
responsibilities of managing reputations for alle tmembers. In a
decentralized system, e.g. a peer-to-peer syshare ts no central node. The
members in the system have to cooperate and staregponsibilities.

« Person & Resource based systems: Systems candeladsified as person
systems or resource systems. In person systemfmdhe is on modeling the
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trust of people or agents, acting on behalf of peedp resource systems, the
focus is on modeling trust of resources, which ddad products or services.

* Global and personalized systems: In global systeims,reputation of a
person, agent, product or service is based on pireons from the general
population, which is public and visible to all tegstem members, while in
personalized systems, the reputation of a pergmntaproduct or service is

built on the opinions from a group of particulaopke.

Formulating the business policies in formal wagspme of the important approaches
for applying trust in IT systems. There are numbmEr candidate policy
implementation languages like SWRL (SWRL, 2004),d8A(KAoS, 2003) and REI
(REI, 2003) and also there are number of policheg are needed to facilitate the
information interchange in a collaborative envir@mh Users define these policies
for some specific operation, e.g. project resowsicaring policies, project member
access policies, stakeholder access policies atee &an example where the Person-
P1 asks for documents related to a project. Pdpdooan be granted access if he is
member of that project and his status matchesetaahfidentiality of that document.

Figure3.3 below shows different components of SemantiELdird how policies and
filters are used to control the information flowtlween SemanticLIFE-enabled
workstations. Basically the information flow on theer desktops will be affected by
domain ontologies that are defined for each coliatban environment separately and
include the abstraction of the surrounding busirgggies. Based on these business
entities, users and organization will setup thefoimation sharing and information
filtering policies. Finally the service invocatiamechanisms that were explained

before will take care of information exchange atdo levels.
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Figure3.3: SemanticLIFE collaboration model

3.2 Information Integration in SemanticLIFE

Designing complex and large business processesresgal language that supports
component integration and process automation. &@®riented Architecture aims
to address these requirements which are provecetowb of the most important
issues facing the organizations today. In the cardESemanticLIFE framework, we
developed our own service composition and inforamatintegration framework
which is called Service Oriented Pipeline Architeet (SOPA) and provides a
paradigm to describe the web service compositisr@elines. The proposed SOPA
framework is mainly discussing the enabling comms@f the SOPA systems for

Java and particularly Eclipse developers commuiiibhe SOPA framework has two
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basic components (plug-ins) namely “Services Busid dPipeline”. In the
subsequent sections these components will be edlormore details.

3.2.1 Pipelines

A “Pipeline” in SOPA terminology can be defined asuniquely named set of
service-calls and intermediate transformations. pipelines are defined using an
XML structure that specifies pipeline steps anevaht transformations. In SOPA
paradigm a pipeline may be composed of other pipair services and as a result the
pipelines are highly reusable. The pipeline congeqvides a higher level of
abstraction between services and applications #nat benefiting SOA. SOPA
provides some mechanisms for orchestration of sesviand transformation of
results. It also supports many data processingifeatand flow management. In the
SemanticLIFE architecture pipeline plug-in providee SOPA features and plays a
central role in the orchestration of basic systemvises and also in the creation of

new business services.

The pipeline idea has been inspired from Apacheo@o¢Cocoon, 2009) which is a
web development framework built around the conceptseparation of concerns and
component-based web development. Cocoon implenteese concepts around the
notion of “component pipelines” and each compomenthe pipeline specializing on
a particular operation. This makes it possiblede a Lego-like approach in building
web solutions and hooking together components ipipelines without any

programming required. Listing 3.1 shows a simppelne which is identified by its

name at the first line.

1. <pipeline name="square" >

2. <parameters >

3. <parameter name="num" type ="xsd:double" />

4, </ parameters >

5 <call service ="org.example.arithmatics" operation  ="multiply" >
6. <parameter >{num} </ parameter >

7. <parameter >{num} </ parameter >

8. </call >

9. <transform method ="xml" stylesheet ="result.xsl" />

10. </ pipeline >

Listing 3.1: A simple pipeline
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Each pipeline may receive some input parameters rthght be used anywhere
inside the pipeline’s scope. Lines two to four (&&sting 3.1) show the parameter
section and definition of a parameter which isedhlum. The most interesting part
of a pipeline which distinguishes our approach frother such solutions is the
service-call part. At line 5 (see Listirgj1) the “multiply” operation of the service
org.example.arithmatics is requested. The operation call can consume

parameters of pipeline.

The results returned by the services may be tramsf during the execution of a
pipeline. This feature let the results be transkxrand converted to required format.
The transformation is performed by applying an XStansformation to the current
pipeline results. The pipeline plug-in keeps theults internally and finally at
serialization phase the results are rendered irifsgee format. The supported
serialization formats are TEXT, XML, HTML, and XSWXSWT, 2009).

The created pipelines will be used by other systemponents and may provide a
range of services covering the business logic alization features, or a combination
of these two. A pipeline can make multiple callsotber services or pipelines and
finally returns the final result to the calling digption. The pipelines on the higher
levels can be documented and reused as new busemsses. Visual rendering and
styling of the results is also an edge of pipelithed combines the results of business
processes with different visualization options.a@Aesult a specific set of results can

be rendered differently based on the context ardmegjuirements.

The pipeline concept also supports a higher lef/slkeovices that may be compared
with BPEL for Web Services that provides some meigms for orchestration of
services and transformation of results. The adgentaf SOPA in the proposed
framework is that is provide a much simpler infotima integration approach by
encapsulating small pieces of functionalities ipgines. In contrast BPEL language
currently does not support the explicit definitioinbusiness process "fragments” that
can be invoked from another (or the same) busipessess. The only way to
approximate similar behavior today is by definingaanplete business process as an
independent service and invoking it as a sepaidteitg. The fact that the invoked

activity is really implemented as another processompletely hidden from the
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parent process, in other words, there is no chaocestablish any coupling of
process instance lifecycles (BPEL Sub-process€)20

A pipeline may contain multiple calls to SOPA seed. The call results can be then
coupled together using the internal data manageragdt data manipulation of
SOPA. For example the example presented in Lisdi@gshows how thedd and
multiply ~ operations oforg.example.arithmatics service are called one after

another.

<pipeline name="combined" serialization ="xml" >
<parameters >
<parameter name="first" type ="xsd:double" />
<parameter name="second" type ="xsd:double" />
</ parameters >
<call id ="firstCall" service ="org.example.arithmatics" operation ="add" >
<parameter >{first} </ parameter >
<parameter >{second} </ parameter >
</call >
<call id ="secondCall" service ="org.example.arithmatics" operation  ="multiply" >
<parameter >{first} </ parameter >
<parameter >{second} </ parameter >

©COoNOTRALONE

e el
Wik o

</call >
</ pipeline >

l_\
5

Listing 3.2: Multiple calls to SOPA services

After processing the pipeline with input parametérand 6 the result would be

returned as shown in Listir®)3.

<result >
<firstCall >
11
</ firstCall >
<secondCall >
30
</ secondCall >
</result >

ONoOA~LONE

Listing 3.3: Pipeline’s multiple call execution results

Please note that the name of result nodes are fatenID attribute of call in the

corresponding pipeline.

It is also possible to make nested calls to SOR&i@Es; i.e. the services may be
chained together to exchange the parameters antisteEhe example presented in

Listing 3.4 depicts such situation.
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1. <pipeline name="nested"  serialization ="xml"* >

2. <parameters >

3. <parameter name="input" type ="xsd:double" />

4. </ parameters >

5 <call id ="parent"  service ="org.example.arithmatics" operation  ="multiply" >
6. <parameter type ="xsd:double" >2</parameter >

7. <parameter >

8. <call service ="org.example.arithmatics" operation ="add" >
9. <parameter type ="xsd:double" >15</ parameter >

10. <parameter >{input} </ parameter >

11. </call >

12. </ parameter >

13. </ call >

14. </ pipeline >

Listing 3.4: Nested call to SOPA services

As shown in Listing3.4 the first service call (see line 5) takes tvemameters, the

first parameter is 2 and the second one is theubatipa call to another service. The
result of calling this pipeline with an input parater value of 5 is shown in

Listing 3.5.

<result >
<parent >40</ parent >
</result >

wn ke

Listing 3.5: Pipeline’s nested call execution results

The pipeline plug-in provides a set of tags th#&valus to call services based on
some XPATH-like conditions. For this purpose twondibional structures are

provided which are “if” and “choose”. In both cotidhal structure a test condition
which can be an XPath token (this may also incigable replacement operator)
will be checked and based on check results theopppte service will be called. The

pipeline given in Listing3.6 shows an “if” structure (see line 5) with tesndition

{input} >0

1. <pipeline name="nested"  serialization ="xml"* >

2. <parameters >

3. <parameter name="input" type ="xsd:double" />
4. </ parameters >

5. <xsl:if test ="{input} > 0" >

6. <call id ="parent" service ="org.example.arithmatics" operation  ="multiply" >
7. <parameter >2</ parameter >

8. <parameter >{input} </ parameter >

9. </call >

10. </ xskif >

11. </ pipeline >

Listing 3.6: Pipeline’s conditional structure for “if”
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An example of a pipeline using “choose” structwgiven in Listing3.7.

1 <pipeline name="nested"  serialization ="xml" >

2 <parameters >

3. <parameter = name="input" type ="xsd:double" />

4. </ parameters >

5. <xsl:choose >

6 <xsl:when test ="{input}>0" >

7 <call id ="parent" service ="org.example.arithmatics" operation  ="multiply" >
8. <parameter >2</ parameter >

9. <parameter >{input} </ parameter >

10. </call >

11. </ xsl:.when >

12. <xsl:otherwise >

13. <call id ="parent"  service ="org.example.arithmatics" operation  ="multiply" >
14. <parameter >2</ parameter >

15. <parameter >10</ parameter >

16. </ call >

17. </ xsl:otherwise >

18. </ xsl:choose >

19. </ pipeline >

Listing 3.7: Pipeline’s conditional structure for “choose”

Up to now three kinds of parameters for servicésdsve been introduced:
e Literals: in this case the relevant parameter vaypassed to services directly

» Pipeline parameter: in this case the parameteewalll be replaced with the

value of pipeline parameter at run-time.

» Service call parameter: in this case the result sérvice call is fed as input

parameter of another service call

Now a new type of parameter will be introduced thetl have interesting
applications. This parameter type will extract u#talue by applying an XPath
statement to current XML results. The followingaexle shows such a situation
that the parameter value is extracted by XPatlersizt:

1. <call id ="parent" service ="org.example.arithmatics" operation  ="multiply" >
2. <parameter >{xpath:/result/previous} </ parameter >

3. <parameter >{input} </ parameter >

4. </call >

Listing 3.8: Pipeline call with XPath-based parameters

An important benefit of service composition as pigs is to create new complex
services based on the existing services. The crg@pelines can be called again and

reused by other pipelines or SOPA components ver thames. The provided
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example of Listing3.9 demonstrated the reuse of a pipeline in anqilpsiine. At
line 4, a call has been madestpare pipeline and then the results are forwarded to

second parameter oiultiply  service.

1. <call id ="parent" service ="org.example.arithmatics" operation  ="multiply" >
2 <parameter >5</ parameter >

3 <parameter >

4. <call id ="parent" service ="org.sopa.pipeline" operation ="square" >
5 <parameter >6</ parameter >

6 </call >

7 </ parameter >

8. </call >

Listing 3.9: Pipelines calling another pipeline

The SOPA framework is equipped with a Web Servamamonent that can capture a
WSDL file and provide its operations to SOPA enwmitent as pipelines. As a result
the end-user just needs to drag and drop the W8®info the system. SOPA Web
Service component will then generate the corresipgnpipelines for Web Service
operations and finally the can be called like atiyeo SOPA service. The pipeline
shown in Listing3.10 demonstrates a sample of automatic genergetines for a
given WSDL file.

1. <pipeline name="add" serialization ="xml" >

2 <parameters >

3. <parameter name="a" type ="xsd:string" />

4. <parameter name="b" type ="xsd:string" />

5 </ parameters >

6 <call service ="org.sopa.webservice" operation ="wsCall" return ="xsd:string" >
7 <parameter name="wsdILOC" type ="xsd:string" >

8 http://127.0.0.1:8080/axis/HelloWorld. jws?wsdl

9. </ parameter >

10. <parameter = name="serviceName" type ="xsd:string" >HelloWorldService </ parameter >
11. <parameter name="portName" type ="xsd:string" >HelloWorld </ parameter >

12. <parameter name="operName" type ="xsd:string" >add </ parameter >

13. <parameter >{a} </ parameter >

14. <parameter >{b} </ parameter >

15. </call >

16. </ pipeline >

Listing 3.10: automatic generated pipeline from WSDL file

For many collaborative use cases of SemanticLIFEheed to make calls to other
desktop systems or expose parts of user informatiana service call. For that
reason, pipelines allow to submit calls to distt@aliservices which are located on
peer SemanticLIFE systems. For this purpose ih@igh to include the IP address

of the destination system in the service call aswhin Listing3.11.
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1. <call service ="at.slife.search@192.168.1.100" operation ="mailSearch" >
2. <parameter >anjomshoaa@ifs.tuwien.ac.at </ parameter >
3. </ call >

Listing 3.11: Calling the remote pipeline

To illustrate and evaluate the proposed approdohsaness process which has been
realized using SOPA framework will be presented.this scenario, the weather
condition of some cities should be extracted usmgtiple calls to corresponding
services. For this purpose, first thecCities service will be called which is an
internal service, then the weather-conditions fachecity will be queried from an
external web service and finally the results w#l kanked and rendered using an
XSL style sheet.

1. <pipeline name="checkWeather" serialization ="xswt" >

2. <parameters >

3. <parameter name="startDate" rdf:datatype ="xsd:date" />

4. <parameter name="endDate" rdf:datatype ="xsd:date" />

5. </ parameters >

6. <call id ="cities" service ="org.sopa.webservice" operation ="listCities" />

7.

8. <xsl:for-each select ="/result/cities/city" >

9. <call id ="city-weather" service ="org.sopa.webservice" operation ="getWeather" >
10. <pipe:attribute name="city" >{xpath:cityName} </ pipe:attribute >

11. <parameter >{xpath:cityNmae} </ parameter >

12. <parameter >{startDate} </ parameter >

13. <parameter >{endDate} </ parameter >

14. </call >

15. </ xsl:for-each >

16. <call id ="my-destinations" service ="at.slife.profile" operation ="rankData" >
17. <parameter >{xpath:/result/city-weather} </ parameter >

18. </ call >

19. <transform stylesheet = "weather.xsl" />

20. </ pipeline >

Listing 3.12: A complete pipeline based use case

3.2.2 Service Bus

The heart of Eclipse framework is its plug-in andeasion point mechanism. A
particular plug-in can expose extension points wlather plug-ins can be connected
(Eclipse Plug-ins, 2009). A set of basic extengiomts and corresponding registries
are provided along with the Eclipse platform formaging, mostly GUI intensive,
extensions. A common example \iewsRegistry  for Views. Although different
third party plug-ins exists for developing web see¢ and deploying to already

configured servers, but unfortunately Eclipse plaitf doesn’t support plug-n-play



Semantic Desktop 50

mechanism for web services as it does for ViewshSa mechanism can ease the
web services development process by shifting tliddyuof service deployment from
developers to the services management componenhseGoently, service
developers can focus on the functionality of thevise instead of taking care of

deployment details.

One part of the SOPA solution is Services Bus oftetthe extension point for
service developers to publish their standard Jdsases as web services. The
standard extension point mechanism of Eclipse ifatgl visual configuration of
extensions with the extension provider. During éipplication start-up, the Service
Bus loads all the connected services and autontigitagploys them using embedded
instance of Jetty servlet container and Apache Aoticreating and deployment of
web services. The deployment scripts are createdhenfly from the service
description. Thus developers can, at the same timegefit from Rich Client
environment of Eclipse and Java web services ugiaghis uniform and coherent

mechanism.

The rationale behind the development of Services Buto achieve the vision of
plug-n-play web services using plug-in and extemsimechanism of Eclipse
platform. First of all an extension-point was cgufied by following the service
specification and deployment standards such as W&l WSDD. An abridged
version of the extension point schema is depiatedisting 3.13. The non-abridged

version of the schema also includes its alignmetit the above mention standards.

<schema targetNamespace ="org.sopa.sbus" >
<element name="service" >
<complexType >
<sequence >

<element ref ="operation" minOccurs ="1" maxOccurs ="unbounded" />
</ sequence >
<attribute name="name" type ="string" use ="required" >
</ attribute >
<attribute name="class" type ="string" use ="required" >

<annotation >

<appinfo >
<meta.attribute kind ="java" />

</ appInfo >
</ annotation >
</ attribute >
</ complexType >
</ element >

<element name="operation" >
<complexType >
<sequence >
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<element ref ="parameter" minOccurs ="1" maxOccurs ="unbounded" />
</ sequence >
<attribute name="name" type ="string" use ="required" >
</ attribute >
<attribute name="returnType" use ="required" >
</ attribute >

</ complexType >
</ element >

<element name="parameter" >
<complexType >
<attribute name="type" use="required" />
<attribute name="name" type ="string" />

</ complexType >
</ element >
</ schema>

Listing 3.13: Abridged version of the business servicesresibn-point schema.

Importantly the Services Bus exposes this extengant whereas the web services
developers consume it to publish standard Javaedaas services (see Figaseand

code listing Listing 3.14). Thus the web servicesld be developed and maintained
analogous to other Eclipse plug-ins. The Services Bn the other hand reads
configuration details of all the connected servidesng application start-up. It then
automatically creates the WSDD based deploymeiyptsand uses embedded Jetty
and Apache Axis to complete the task.

<extension  point ="org.sopa.sbus.services" >

<service  name="org.example.arithmatics" class ="org.example.Arithmatics"

<operation name="multiply" returnType ="xsd:double" >
<parameter name="first" type ="xsd:double" />
<parameter name="second" type ="xsd:.double" />

</ operation >

</ service >

</ extension >

Listing 3.14: Abridged version of a service descriptiomagxtension

All Extensions

—| 4= at.slife.xmas services
-
+1-[X] storeRDF (operation)
- [¥] sparkle {operation)
queryString {parameter)
+ gebZlassProperties {operation)
+ @? getRootClasses {operation)
+ @f getChildClasses (operation)

at.slife, store (service)

HIEJEE

Extension Element Details
Sek the properties of "service"

nanme*; | at.slife, store

class*: |at.slife.store.JenaTripIeStore

o]

Figure 3.4: An example of service extension fromm $emanticLIFE project
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The Services Bus can be seen as the door to thgs&dased SOPA systems. It is
responsible for routing the service call requestthe actual connected service. An
important functionality of Services Bus is to deliva level of abstraction between
system services which greatly improves the fleiipibf SOPA systems. Thus it

provides a uniform access layer and transparenoyémal and external services.

Service Call: The services plugged into the SesvBBes could be called using either
the utility classes provided by the Services Bee (fhe code listing x) or by using
Apache AXIS. The former shares the same namingaions for class and method
names of the later, and both type of calls retxacty the same results. Additionally
for local services specifying only their name idfisitent but calling external web

services requires providing complete end-point URI.

Object[] params = ...
Call client = new Cal | (* at.slife.store ");
Obiject result = client. i nvoke(" sparkle ", params);

Listing 3.15: Calling a service plugged into the Services.B

As explained in the previous section, the availaelices in the SOPA environment
are routed via the Service Bus plug-in; i.e. allvees will be requested from
Services Bus which is responsible for finding ahent invoking the corresponding
service to do the task. This feature provides aisrtransparency in the whole
SOPA environment. As stated earlier the servicé¥DPA are not limited to plug-in-
exposed services but optionally may include pigdimnd external Web Services
too. As a result the SOPA system brings the semwicbestration scenarios to a new
horizon. The business scenarios developed undgusEcprogramming framework
can combine resources coming from internal or eslecomponents via a single
service routing plug-in (Services Bus plug-in). g 3.5 depicts the service
transparency and the fact that SOPA framework ptesa holistic view of all
available services including pipelines, plug-in vésgs, and also external web

services.
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Figure3.5: Service transparency in SOPA
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Chapter 4

Web Form Integration

Nearly all human-computer interactions are hapmenimough Input forms which

are responsible for receiving the user input amtlisg it to appropriate component
for further processes. Particularly, a large portaf Internet advances owes the
human-computer interaction and data exchange Viiefarens and we are using them
extensively in our daily activities. Current complmternet applications demand a
significant amount of time for development and nemance of web forms which are

solely designed for human users.

Over two decades history of World Wide Web, thesinét has evolved from a
unidirectional information stream to an enterprggplication framework; however,
the web forms and their structure have remainechamged. The traditional web
forms are simple interfaces that aim to transféa d@tween server side components
and browser application. An interesting attributemeb forms is that they contain
atomic elements that can be more efficiently irmetgd and processed, compared to

the text content of web pages.

Despite the advances in design and implementafiomeb applications, the human
interaction with the applications is still a frusting experience for most of users.
Every day, we are dealing with some processesatescattered among different
web based systems and the only way to run suctegses successfully is to manage
the data flow in the various web forms manuallymast of the cases we need to use
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our previous experiences and knowledge to gludhemifferent steps of a process in
our mind. In other words, human should play the @l a smart middleware who
understands the logic behind the web forms, kesjgk bf the steps of main process,
and interchanges the data between diverse subgsegeln this context, the web
forms are nothing more than an instant data exchamethod with end user. As an
example consider the typical use case of trip ptapthat requires interaction with

several reservation systems, calendar items, amndhgre systems. In order to
complete this process, the complex flow of evemisukl be followed in a self-

administered procedure.

Another issue that makes the web form interactisanenore difficult is the usability
issues. The fact is that most of web forms areddesigned by programmers whose
center of attention is undertaking the technicgleats of web applications and the

usability and accessibility issues are not theimncancern.

In this chapter, two novel approaches for overcgnime web form integration
namely Semantic XForms and Web Form Services asepted and some of the

corresponding use cases are discussed with ma#sdet

4.1 Semantic XForms

The W3C solution for modernizing the web formsaied XForms with the mission
to address the patterns of intricacy, dynamism, timubdality, and device
independence that have become prevalent in Web épplications around the
world (Forms, 2009). XForms offers separation oé florm's purpose from its
presentation and allows processing of data to oecming a declarative model
composed of form elements for data calculationsa@mstraints. It is also equipped
with a view layer composed of intent-based usesriate controls that are bound to
the model. Finally XForms provides an imperativatcoller for orchestrating data
manipulations, interactions between the model anew vlayers, and data
submissions. Thus, XForms accommodates the reufmm component, fosters
strong data type validation, eliminates unnecessaumd-trips to the server, offers
device independence and reduces the need for isgripXForms, 2009).
Additionally, XForms offers a browser-neutral apgeb that concentrates on the data

model first and then as a second step renders #te ohodel for different
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applications. The primary application of this copicis for interacting with end-users
who are using various tools to access the web fomihe XForms approach, forms
are comprised of a section that describes what’dima does, called the XForms
Model, and another section that describes howdha fs to be presented (XForms,
2009).

An XForms model is an XML structure that is inclddim the header part of the
XHTML document and its elements are conformingh® dlocuments' name spaces.
Listing 4.1 shows an XForms example that inclualesodel for typical registration
information. This model is then bounded to pres@mmacomponents such as select
and input fields. Furthermore some restriction banadded to each form elements

and finally the submission element specifies taof¢he submitted data.

<html xmins ="http://www.w3.0rg/1999/xhtml"
xmins:ev ="http://www.w3.0rg/2001/xml-events"
xmlns:conf  =http://sample-conference.com/registration
xml:lang ="en" >
<head >
<tile >XForms Sample </title >

<model xmlns ="http://www.w3.0rg/2002/xforms" >
<instance >
<conf:registration as ='"register" >
<conf:rreg-type />
<conf:first-name />
<conf:last-name />
</ conf:registration >

</ instance >
<submission  action =http://[sample-conference.com/register
method ="post" id ="submit" />

<bind nodeset ="/conf:registration/conf:reg-type" required ="true()" />
<bind nodeset ="/conf:registration/conf:first-name" required ="true()" />
<bind nodeset ="/conf:registration/conf:last-name" required ="true()" />
</ model >
</ head >
<body >
<group xmlns ="http://www.w3.0rg/2002/xforms" >
<selectl ref ="/confrreg-type" >
<label >Select Registration Type </ label >
<item >

<label >Member</ label >
<value >member</ value >
</ item >
<item >
<label >Student </ label >
<value >student </value >

<message level ="modeless" ev:event ="xforms-select" >
Please send a copy of your Student Ca rd per fax. </ message >
</ item >

</ selectl >

<input  ref ="/conf:first-name" >
<label >Firstname </ label >
</ input >
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<input  ref ="/conf:last-name" >
<label >Lastname </ label >
</ input >

<submit submission ="submit" >
<label >Register </ label >
</ submit >
</ group >

</ body >

</ html >

Listing 4.1: Anatomy of XForms

The instance  element of XForms model essentially holds the etkel of XML

document that gets updated as the user fills aatfdim. It gives the author full
control on the structure of the submitted XML dafacluding namespace
information. When the form is submitted, the insgawlata is serialized as an XML
document and sent to specified target in ¢hemission element. In the given

example an instance of submitted data will look like Listing 4.2.

<conf:registration >
<conf:reg-type >student </ conf:reg-type >
<conf:first-name >Amin</ conf:first-name >
<conf:last-name >Amin </ conf:last-name >
</ conf:registration >

Listing 4.2: XForms’s submitted data

With the emergence of complex business proceskese is a growing need to

embed the web forms into user's information contexother words the generic web
forms should be personalized according to useotlyisind context information. The

W3C' XForms standard is a candidate to realize gb@l. In this section a novel

approach will be presented that focuses on exgdhe role that the XForms model
can play to connect an XHTML form to other avai@bervices and models by using
Semantic Web technologies.

For this purpose the Semantic XForms concept duoiced that uses the official
definition of data model’'s namespace in order tacht the model elements to a
known ontology. So every element is specified wtishfully qualified URI and this

URI can be selected to be identical with the nampacs of any given domain
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ontology. For instance the first name item of theta model in Listing 4.1,
document has the URI ofittp://www.sample-conference.com/first-name

which in context of an ontology with the same napace, will be completed with
all other required information and rules abouttfirame concept. In other words the
form elements are mapped to an ontology via therldBembedded model. As soon
as the form elements are bounded to the ontologgespthe application would
benefit from all advantages of Semantic Web teabgiek. For example the XForms
data model can be coupled to semantic descriptfosome business services to
facilitate the information integration of busines=vices. Alternatively the XForms
data model can benefit the user ontology and féedweb forms with useful
information from personal services which are supggbrby a Semantic Desktop
solution such as SemanticLIFE. The semantic cogpliith personal services would
be especially important for people with memory &aning impairments where the
“lifetime memories” of Semantic Desktops can helem to recall and track the

interconnection of events and information items.

Figure 4.1, depicts how XForms data model is userbnnect the form elements to

business or personal services.

XHTML Document
r—_—=-=-= | Service Ontology |:"> Business Services
|

XForm
Data Model

I ~
Semantic Desktop :
@ User Ontology |:> Personal Services + Semantic Repository

|
|-

|

o

1

‘

|

|

|

XForm
Presentation

Figure4.1: XForms's Service integration methodology

In the rest of this section the possible scenati@ have the potential to be

addressed by Semantic XForms concept will be eggdlor
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3.1.1 Web Application Design

Web forms contain atomic elements that can be bpttecessed in comparison to
web pages and natural text. Elements that appeartgpical form usually convey a
logical relationship between elements. For exanipke web form contains a city
name and country name, there is a high likelihdad the city should be located in
the specified country. Traditionally, such relatican be identified only by human
users and the semantic of element relationshipsatdre interpreted by computers.
The logic behind a web forms is a determining faébo programmers to check the
data consistency before passing the data to backesithess processes. With the
current advances of Semantic Web technologies, fohe elements and their
relationships can be described in a machine prabéssvay which turns them to
usable resources in business processes. In othids we form elements are mapped
to ontologies via the XForms embedded model ansl hil enable the system to

utilize semantic processes on form elements.

An interesting use case of this style is to applg tvalidation services to form
elements via appropriate web services that are anisotated and described by the
same domain ontology. The domain ontology whiclyglan important role in the
presented solution, should include the descripbbrall form elements and more
importunately the relationships between them. typ&cal web application, the basic
ontology can be extracted from the database sclamdahen completed by system

designer.

After mapping the XForms's data model to domairolagty by means of Semantic

XForms, the domain ontology may support the prognamin the following ways:

» First of all the domain ontology can specify thedks that can be done based
on those elements that appear on the web pagehairdrélationships. For
instance if the page contains a country name asity aame as parts of user's
address, then the city should be located in theifspe country. This result is
inferred from the ontology predicate in the domamology that connects a

city to country with docatedin  relationship.

« The domain ontology can also be used to find therggpiate validation

services from semantically-enabled service repnsitm this approach the
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required logical tests that should be applied tanfelements will be deduced

from the domain ontology. As the next steps theiserrepository will be

searched for the services that can fulfill the ¢agjtests and the chain of such

services will outline the form validation processit might force the user to

correct the data before submission.

To clarify the proposed method, consider a typamaiference registration form that

is shown in Figurd.2.

& Registration | ConfDriver - Mozila Firefox
Ble Edt Vew Hitory Bookmarks losls Help

€ - 2-@ G Ul [ g sty uien e e cankdrin 5~

Contact us

admin

Registration

al

Domain Ontology

EDRN
locatedin
locatedin

Validating Services ]:I

CityState Check StateCountryCheck LandLineCityCheck
‘Web Service Web Service Web Service

Figure4.2: Domain ontology connecting the form elemeatsgdlidating services

The relationship and logic behind the elementsegistration form can be deduced

from domain ontology.

Figure 4.3 shows the domain ontology that has been usethéregistration use

case. According to domain ontology city name shdwgdlocated in the specified

state and country or the telephone and fax nuntbomild match the country and city

codes.
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hasHomePhoneNumber*
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hasBusinessPhoneNumber™®

hasBusinessA ddress® hasHomeAddress™

Address

hasFaxNumber™

hasCityName
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hasCountryName assignedTo—" isa sa

FixedPhoneNumber

FaxNumber ‘

Figure4.3: Domain ontology and element relationships

These logical relationships can be detected froengiven domain ontology and

consequently following set of logical tests is proed:
» city should be located in specified state
» state should be located in specified country
» the syntax of telephone number should match tlyeaciti country codes

It is supposed that the corresponding servicesetfopn these checks are either
available as web service or as a well defined AMireover the validation services
should be also described using the domain ontol8gyto generate the validation
component, system will consult the repository ofidating services and find the
relevant functions. Then these functions will benposed into one validating
procedure that calls the validation web services after another to validate the

submitted web form data. The resulted validatiacpdure can be then either:

» added to web form as an Ajax web service call thakes the checks during

the user-interaction with the web form. Or

* implemented as a server-side validation functicat th invoked as soon as

the submitted data arrives.

It is important to note that the resulted validatiprocedure can be automatically
regenerated according to the latest configuratioioron elements. In the context of
the conference registration use case, adding afaew element for Fax number,

should add the corresponding check for fax numbethe validation procedure.
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According to domain ontology the fax number is assd to be a Land Line (see
Figure4.3) and as a result the telephone checking welcsecan be also used for

checking the validity of fax numbers.

This scenario is also true when a field is remdvech the web form. So for example
by removing the city name from registration forne thalidation function should be
changed and the telephone and fax numbers willidg checked to be valid in
combination with selected country. Additionally tbiey-state checking will not be
necessary anymore and corresponding check will dmeoved from validation

function.

3.1.2 Personal Service Integration

Another interesting aspect of Semantic XForms wilitbe explored in this section

is the role that it can play in the integrationdafsktop information (user's world)

with other business processes. More preciselySt#rmaantic Web should bridge the
gap between user information and external procdsg@sapping the user resources
to those needed by a specific web form. As an el@aegnsider an online shopping
system that requires the payment information fréwe tiser. Such data should be
provided by each shopping (or once per shoppintesys however, this could be

avoided by integrating the user information whigside on the user's Semantic
Desktop.

Semantic XForms may facilitate the integration séuprofile information into web
forms via the shared common understanding of fdements and user profile items.
In this context the form elements that are mappedomain ontology via XForms
model, will be queried and their corresponding eaWill be extracted from user
profile. For instance a requirgitst-name  element in a web form is automatically
connected to the user’s first name in his/her raind user does not need to fill it

out many times in different forms.

The required form elements are not always a pnveiialue as indicated in previous
example, but in some cases the extraction of elerwefues involves using

appropriate personal services or applying the sémarferences. An example of
such use cases is feeding the hotel reservation ¥ath the preferred location and

correct start and end date that match a speciidecence event. In this case the
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user’s calendar and its associated personal servitkebe contacted for finding the
suitable hotel and carrying out the reservatiorc@ss.

3.1.3 Web Form Accessibility

The current complex Internet applications are nasyeto use for people with
cognitive impairments and they usually use thert@eas a publication platform.
The human interaction issues gets even more comyiex the web forms should be
used by people with special needs who have theecip limitation and

requirements. The Internet as the widest mediumbiminess and communication

can be effectively adapted to the requirementsftdrdntly-abled people.

To change this state, the web forms, as the bdsik of Internet applications,
should be made accessible for people with varyexgls of cognitive abilities,
especially for severely challenged users in thiegary. New technologies such as
the Semantic Web and XForms can be combined to nneké/eb applications more
accessible for these people. In this section, tesiple application of XForms in
combination with the Semantic Web technology islerqal and a solution model for

providing accessibility for people with cognitivadavisual impairments is presented.

Elements that appear on a typical web form usuetipvey a kind of logical
relationship between the elements. These relatipasian be easily understood and
modeled by a normal user during the interactiomaitspecific web form; however,
the users with different type of impairments (eMisual, memory and cognitive
impairments) may not easily conceive those relatidrhere might be many causes
that disable such user to capture this model. kam@le, some users with vision
impairments may use software tools that magnifsnalsarea of the screen and show
it on the whole screen. As a result, the screea aible to the user will be limited
and the logical connections of a specific field e@nébcus with surrounding fields
cannot be identified by the user. As another exapgansider the case of a user with
cognitive impairments that cannot clearly connéet items together or forgets the
previous items when focusing on part of a Web fofime capture of form logic is
especially important for people with cognitive inmp@ents who are not able to
detect the logical relationship between element&emp in mind longer chain of
relationships, and consequently cannot use websfefficiently.
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The user with normal cognitive abilities is ablectombine the application's logic and
goals with his / her experiences and knowledgectmmaplish the use of Internet
application; however, the users with severe cogmitlimitations either face
difficulties in identifying the data model behindet web form, or cannot map the
model to their knowledge models. Also relating tege contents with lifelong
memory of end users which might be of the greaaathge for memory impaired

people, is not possible in many cases.

Semantic XForms is an attempt to bridge the gapde user's world (Semantic
Desktop and Personal Services) and global worldb@il web services, business
processes, etc.). In this section some possibletisos based on XForms and
Semantic Web are presented and the feasibilitynpléementation of corresponding

use cases is discussed in details.

Similar to the use cases of the previous sectitresSemantic XForms concepts can
be again helpful to address the accessibility @ses by applying the appropriate
semantic mappings between form elements and thaidamntology. So for example
in a typical web form that requires both city naam&l country name, the given city
name should match the selected country. This oglgliip which has already been
captured in data model ontology can be combinel thié user ontology to find out
the appropriate rendering option according to ssswgnitive abilities. A possible
rendering solution can be providing a color guidapnand coloring the relevant
fields with same color. Another solution is to pd®/ additional help text to the
relevant fields that implies the relation of adietith other fields on the web form.
Figure 4.4 shows how XForms data model can be owdbwith data model and

user ontology that will empower a customized remgdeof form elements.
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Figure4.4: Xform's Model Rendering methodology

Beside the element dependency visualization thdissussed above, there is another
type of visualization that is dealing with visuaipairment issues. The latter type of
visualization, adopt the web pages according tousai's capability and restrictions.
For example to overcome the colorblindness of titeweser, it is required that some
specific color get rendered differently. The remagmprocess can also be automated
using the user's profile and applying the infemmelés to web pages. An interesting
use case of SemanticLIFE system was dedicatedaliaaton of this scenario where
the ontologies formally describe the mapping infation about user’'s impairments,
and the available interface characteristics (Shu20B6)( Shuaib, 2007). Especially
important for such use cases, is the semanticlerofi the end-user (people with
cognitive or visual impairments) that includes ther's physical and perceptual

capabilities as well as the user preferences.

Dealing with cognitive problems, the proposed soluthas among others to deal
with the linguistic vocabulary of the user whichyma#ot be very broad. That might
be because of learning deficit or memory probleaiso, it is challenging for such

types of users to associate a concept with andibreexample, natural association of
cities with countries, and gender with title on thput forms. The XForms can adopt
themselves with the software applications that tieam and present the forms
according to user’s requirements. This well-knowpext of the XForms provides a
great possibility to make web forms more accesdibteusers with special needs.
The presented Semantic XForms solution can alswigeocustomized help texts

based on the user's cognitive level and usersrijist
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Another issue that should be considered for pewle different levels of memory

impairment is lifetime data consistency. In the doperiods of time a memory

impaired persons might forget the detail of theteractions with a service provider
and submit some data that is in conflict with poengly provided data. For example,
user's name or address might be spelled differef@ly. Special characters in
European languages) and it can cause ambiguiteeghaansistencies at the backend
systems. An XForms data model that is mapped tersopal ontology can help to
add a consistency check before submitting the &iahe user's history is consulted

to avoid such problems.

Moreover, similar Internet applications usually ugg a common set of data that
should be provided by the end-user. For exampitedster in an online shop, a user
needs to provide the payment information, the éejivaddress, etc. The Semantic
Desktop can help the user by auto completion ofraomfields. Again the XForms

data model that is mapped to user ontology canskd to query the Semantic Store
and extract the required information. The auto detign web forms using the user's
profile or personal services will significantly eathe web form completion for

people with memory, cognitive or motor impairments.

XForms as the next generation of web forms hasdéd the attentions and many
scenarios can be realized more efficiently usirag.tim this section, the feasibility of
combining the XForms and ontologies was presermtedrder to leverage the web
form semantic and realize advanced informationgirdtigon scenarios. To our belief,
the emergence of Semantic PIM systems like SemdRicplus Semantic XForms
mappings makes the integration of personal deskiofis real world business

processes, conceivable.

4.2 Web Form Services

As explained in the previous section the web foplay an important role in human-
computer interactions; however, there are two balsstacles that should be defeated

first in order to utilize the full power of web fois:

* The semantic behind web forms is yet understoodused by human users

based on their previous knowledge and experiences
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* The business processes that use scattered web tomrshange the required

data are running manually and depend on humansactor

The Semantic XForms solution that was presentegrévious section tackles the
first obstacle and tries to exploit the semantic veédb forms and embed its
information into user context. In order to solve gecond problem, the web forms
and the services behind them should be turned wméll-defined pieces of

functionality. In this way the web forms can be démypd by more complex

processes and get executed automatically withauhuntervention.

To clarify the Web Form Service concept considergimple scenario of getting the
latest stock quotes of Google in Euro currencyhédigh this service is one of the
most primitive services of stock exchange programg the result can be acquired
gracefully from one of service providers in thigli, we assume that calling the
relevant web forms is the preferred approach fepecific end-user. It is important
to note that there are numerous web forms whosacssrare not as simple as the
proposed scenario and no straightforward way fdlingatheir functionality is

available.

Apparently the proposed problem can be simply aressivan two steps. As step one
the Google Finance page can be queried for Googlestock quotes. The result of
this query is the latest stock quote of Google is.WDollar. Figure4.5 shows the
Google Finance page and the query results aftemistiig the query for term

Google.
C()ru JSIC ﬁnaﬂce Google Get quotes
Example: "CSCO" or "Google”
 Ce Google Inc. (Public, NASDAQ:GOOG) Watch this stock
summary Range  586.22 -593.01 Mkicap 186.40B Shares 317.2TM
g 587.51 -2.36 (-0.40%) 52 ueek 25258-503.01 P 37.96 Beta 1.05
S : After Hours® 587.30 -0 21 (-0.04%) Open 590.98 Diviyield - Inst. own 61%
ela companies - ! E e o vial | Ay
Raisied companics Sads e bae vol fAvg 1.67Mf2.38M EPS 1548
Historical prices MNASDAQ real-time data - Disclaimer

Figure4.5: Google Finance service for latest stock quotes

As the next step the result of first step shoultbhverted to Euro. This task can be
also done using a currency conversion service sischahoo Finance. Figuek6

shows the web form of Yahoo Finance that accepésimiput currency, output
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currency, and the amount to be converted in omeatculate the amount in target

currency.

YAaHOO!, FINANCE

VSTl | NEWS & OPINION | | PERSONAL FINANCE || MY PORTEOLIOS |

Currencies Center

Currencies Investing Currency Converter
& Show help
Type a country or currency Type a country or currency
United States Dollar (USD) ' Euro (EUR)
Browse Al E— Browse All =
|

Please enter an amount Please enter an amount

Exchange rate of 0.6647 on 3 December 2009 EE B4 View 5 Day Trend

Figure4.6: Yahoo Finance service for currency conversion

In the process of using web forms there are someran flow of standard steps that

will be interesting for the proposed solution:
» Step 1: browsing to the URL that contains the nesgliweb form

» Step 2: entering the input values into the web fdmthe proposed scenario,
to fulfill this step for the Yahoo Finance pageg thput currency should be
set to U.S. Dollar, output currency to Euro, anpguinamount to the given

amount. Finally the corresponding form should densitted.

» Step 3: extracting the results from resulting pde®. the proposed scenario
the result of Google Finance query will be extrdcteom the resulting
HTML page.

A human user can follow these steps one by ondrandfer the required values to
the other web forms or service; however, a moreegerview of the proposed

process shows that this process might also getreatéal. In this regard and to extend
the footprint of web forms, we have implementedaeah component to translate the

web forms to a plain formal Web Service that candbecribed semantically and
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integrated in more complex solutions. This web isexvare referred to as Web Form
Services in the rest of this section. Similar tamnal web services, the Web Form
Services also present their definitions to the esdrs via WSDL convention.

Furthermore the end-users will not be aware of firen-based nature of these

services and will merely see them as formal webices.

It is interesting to note that the Web Form Servide not necessarily needs an input
parameter and may simply return some values whex dhe called. For example a
simple weather web service will return the weatbkera default location for each
received call and requires no input parameter. ddpgivalent of this situation for
Web Form Services happens when a web page is sibmplysed and its content
contains some useful information that should beagktd. An example of such web
pages is the extraction of latest news from a ugityewebsite. This kind of data
extraction methods which is also known as web segapr web harvesting is a
specific case of Web Form Services; however the Wedm Services in addition
provide a web service interface for extracted datach makes the reuse and

integration of the resulting data more convenient.

This idea is especially helpful in automating theskis between multiple web
applications in a formal way. It is now very commionthe big enterprises to use
web applications for different systems and usuidlére is no unified system that can
take over all the tasks. So the enterprises areermeuntering a bunch of different
web applications such as accounting, personnel gesnent, etc, and each
application is responsible for part of the businassvities. In use cases requiring
data records that are managed by different apmitsitend users should either wait
for some complex backend integration from softwanahitects, or manually transfer
the data between applications to get the requiesdlts. In this context Web Form
Services provide a unified way of describing thevises and reusing them for
different business activities.

Another interesting aspect of Web Form Servicdlas, they can be mixed with real
web services in context of business processesinstance the proposed scenario of
this section is solved using two Web Form Servicesoogle Finance and Yahoo
Finance. These services can be combined in a lmssprecess that calls them one

after another to fulfill its goals. Figurd.7 shows such a business process that
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invokes these two Web Form Services and uses sudtsdo calculate the volume of
investments in Euro currency. The Investment catoul service in this business
process, simply multiplies the stock quote of theeg company by number of shares

that is taken from another service that can benstance of a personal service.

T main

@ | receive Company symbol

T Sequence

= Sequence

& Invoke Google Finance WFS & Invoke Shares Query

= Prepare Yahoo Input
& Tnvoke Yahoo Convertor WFS
& Invoke Investment Calculator
= PrepareQutput

2| reply Stock Volume

@®
Figure4.7: A business process that uses Web Form Services

4.2.1 Web Form Service Architecture

In this section an architectural overview of regqdicomponents for realizing Web
Form Services (WFS) is presented. These componamport the process of
translating web forms to formal web services arel iamplemented as server-side

components. Figuré.8 depicts different components of WFS server.
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Figure4.8: Web Form Service architecture overview

The core element of WFS architecture is its comfigan files that define the
necessary interactions between system and a spewei#fb form to achieve the
required results. The configuration file captusegsh interactions in a formal way
and at runtime the system will use these documemtgdactions to simulate the

actions of a human user.

The configuration files are also used to genettaedefinition of corresponding web
services and presenting them as WSDL files thatudec input and output
parameters. Listingt.3 shows a typical Web Form Service configuratwinich
defines the currency converter web service usin@pogafinance services. The
configuration file defines one method for each datehange process with the target
web form. The methods are then exposed as formhl seevice operations in the

corresponding WSDL file and can be called by anip service client program.

Each method is composed of a sequence of actioichwlescribe the precise user
interactions with target web form (see point 3 irsting 4.3). For instance in
Listing 4.3, after browsing to the start URL (defined inmpd), the system should

perform some actions such as:

* puttext : for filling out the text box of amount
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» select : for selecting the appropriate currency and rsgttirom currency”

and “to currency” fields.
* click :for simulating the click on the “calculate” bortt
e getvalue :to extract the selected value from resulting page

For selection of the appropriate HTML element idesrto perform required actions,

the XPath query language has been used.

<?xml version ="1.0" encoding ="UTF-8" ?>
<service  name="CurrencyConverter"
xmlns ="http://www.tuwien.ac.at/serviceenabler/service" >

<login  startUrl  =http://de.finance.yahoo.com/waehrungsrechner (1
validTime ="604800" >

< actions />

</ login >

<method name="convert" validTime ="28800" > @

< actions > ©

< puttext >
<xpath >//input{@name="amt"] </ xpath >
<argname >amount </ argname >

</ puttext >

< select >
<xpath >//selecti@name="from"] </ xpath >
<argname >from </ argname >

</ select >

< select >
<xpath >//selectf@name="t0"] </ xpath >
<argname >to </ argname >

</ select >

< click >
<xpath >//input{@value="Umrechnen" and @type="submit"] </ xpath >
</ click >

< getvalue name="value" > @
<xpath >//div[@id='converter']/table/tbody/tr/td[1]/table[3 il
tbody/tr/td/table/tbody/tr[2]/td[5]
</ xpath >

</ getvalue >

< getvalue name="date" >
<xpath >//div[@id='converter']/table/tbody/tr/td[1]/table[3 il
tbody/tr/td/table/tbody/tr[2]/td[3]
</ xpath >
</ getvalue >
</ actions >
</ method >
</ service >

Listing 4.3: Web Form Service configuration for currencyneertor
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Another component of WFS server is the caching amapt that is responsible for
keeping track of results and reusing them if pdssilthough the WES are
behaving link formal web services from end-useospof view, but they are a little
bit slower. This is because of the fact that WelbnF&ervices needs to negotiate
with the corresponding web form and follow the stephich are specified in
configuration file one by one. To improve the comepee of WFS, the caching
mechanism will try to reuse the previous results gnswering new service calls.
This feature is realized by a timeout attribute ahhis added to each defined method
in configuration file. For instance in the curreragnvertor configuration file results
of convert method can be reused within the spettimeout period which is set to
eight hours and will get outdated after that (siséirhg 4.3, point 2).

The web service view of WFS is supported by theeB\Service Interface”
component that reads the configuration files asutignd offers a web service
operation for each defined method of web form. Afexeiving each call, the web
service interface will load the corresponding cgufation file and delegate the task
to WFS runner component. The runner component treeddtmlUnit (HtmlUnit,
2009) library which is a GUI-Less browser for Jguagrams. It models HTML
documents and provides an API that allows progranisvoke pages, fill out forms,
click links, etc.

A major drawback of approaches such as WFS thatvebeharvesting techniques to
achieve their goals is that the web pages that thestequired data might change
their content or presentation style and this will/alidate the web harvesting
procedure. A workaround that has been applied irB\&fhitecture is a verification
mechanism that checks the document structure befelbeharvesting action. For this
purpose, the configuration file is equipped withmgodefined tests that must be
verified on the target page first to ensure thatweb page structure has not been
changed since the definition of method configuraiolListing 4.4 shows such
verification test (see point 2) that extracts aewdlue from web page and checks it
against a static value. In case the verificatials féhe corresponding WFS will get
invalidated and service provider is notified to fitke configuration file by
considering the changes of target web page.
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Another challenge of WFS approach is that many paes with useful information
and important web forms are protected by appropriauthorization and
authentication mechanism. Thus to enable the WF&ctess protected pages and
extract required data, the WFS server should alaoage the authentication issues.
For this purpose the WFS configuration file inclsidelogin section that submits the
username and password to the target platform aodives a valid session for
authenticated user. Using this session, WFS semilebe able to access internal
pages of web application and follow the commandsooffiguration file to feed the

web service interface.

Similar to WFS caching mechanism for recent cahlis, authenticated sessions are
also cached to ease multiple calls to the intepagles of the same web application.
In this regard, each authenticated session wilehtatime-to-live that is specified by
validTime  attribute of login section in configuration filegsee point 1 in
Listing 4.4). Since the authentication tokens are direstttyed in configuration file,
the proposed method is not that secure and moberalked mechanisms should be
used for this purpose. As the main concern of thESWapproach is the data
integration, we have used this simple authenticatitethod to demonstrate the
feasibility of such solution. There are many beasicpce solutions that can replaced

the proposed approach and provide a better secaliyion.

The WFS configuration file also defines the outyalue that should be returned by
corresponding web service invocation. The retulnevaf a web service can be an
atomic value or a collection of data records. big#.4 shows a real world example
for the latter case, where the return value islidteof courses of a specific student
(with defined authentication information) that etracted from the TUWIS++ (the
student information system of Vienna University teChnology). The extracted
information is a collection of courses that inclad®urse title, course hours, and
course link. The web service interface componeniVéiS server will translate the
specified collection to equivalent XML data and Iviiiclude it in the web service

responses.

<?xml version ="1.0" encoding ="UTF-8" ?>
<service  name="TUWIS"
xmins ="http://www.tuwien.ac.at/serviceenabler/service" >

<login  startUrl  ="https://tuwis.tuwien.ac.at/" validTime ="600" > @
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< actions >

< puttext >
<xpath >//inputf@name="mn"] </ xpath >
<argname >matrnr </ argname >
<constantvalue = >0123456 </ constantvalue >
</ puttext >

<puttext >
<xpath >//inputf@name="pw"] </ xpath >
<argname >password </ argname >
<constantvalue — >¥**kkkkrik </ constantvalue >
</ puttext >

< click >
<xpath >/fform[@name="mnrform"]//input[@type="submit"]
</ click >
</ actions >

</login >
<method name="tuwisCourseList" >
< actions >
< click >
<xpath >//a[. = "Abonnierte LVAS "] </ xpath >
</ click >
< verify > (2]
< xpath >//table//th[5]/a </ xpath >

< expected >Titel </ expected >
</ verify >

< gettable name="lvas" >

<column >

<name>Titel </ name>

<xpath >//table//td[5] </ xpath >
</ column >
<column >

<name>Stunden </ name>

<xpath >//table//td[6] </ xpath >
</ column >
<column >

<name>Link </ name>

<xpath >//table//td[5)/a/@href </ xpath >
</ column >

</ gettable >
</ actions >
</ method >
</ service >

</ xpath >

Listing 4.4: Web Form Service authentication
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Chapter 5

SEMANTIC MASHUPS FOR ENTERPRISE

As explained in the previous chapters the Sema&iab and Mashups can provide a
solid basis for many interesting applications amwdb each other. The Mashup
support for Semantic Web has come into view viaatidhoc mashups that on one
hand connects to the preconfigured information uesss and processes the data of
these resources and on the other hand maps itextatdta to the relevant domain
ontology. In other words, instead of embedding skenantic meaning to the web
content, the semantic is attached to relevant abi@ mashups in a dynamic and
loosely coupled manner. Today, there are a hanaffyprojects such as Google
Sidewiki (Google Sidewiki, 2009), Dapper (Dapped0Q), and Lixto (Lixto, 2009)
that follow this approach to extract and enrich wege information; however in
most of the cases the process remains at simpdeedataction and text annotation
level and semantic aspects are not covered corhpldéter example the Google
Sidewiki which is a browser sidebar and has beé&ased recently, lets users to
contribute and read information alongside any watep Google Sidewiki does not
provide any semantic support at the moment andajuss$ to use the power of crowd
to enrich metadata of web pages. The interestimg gfathis approach is the free
annotation of page content which may overlap edlsbroln other words part of the
page content can be annotated differently by diffeend-users based on their target
applications and use cases. Also the quality of asaotations will be evaluated by
crowd and better annotations appear on top ofisheHigure5.1 shows an example
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of Google Sidewiki that adds some description taspaf my home page that are

related to the dissertation topics.

Welcome to my homepage | Amin Anjomehoas - Mozilla Firefox == EeE
File Edit View History Bockmarks Tools Help
v c Q 9@ h_ttp://ww‘amlmnfo.netl 1 _!_n_; -'!'_E:-;_::' P‘

Googe | B LT o - I I R P 4@

| B Welcome to my homepage | Amin An...| =+ |

Amin Anjomshoaa - Sep 25. 2009

IT Research, Securs Business Austria

Amin Anjomshoaa

Title of dissertation - Integration of
Personal Serices into Global Business

Amin Anjomshoaa - Dec 7, 2009 m

IT Research, Secure Business Austria

Title of second dissertation

Application of Mashups in Architecture, Engineering, Welcome to my homepage

and Construction
Edit Delete Share ¥ | am research assistant at the "Institute of Software Technology and Interactive Systems”
(ISIS) of Vienna University of Technology (TU Wien). | have my Bachelor From Kerman
University, Iran in Mathematics applied in Computer Science. Afterwards | have worked as

Home Resume Publications: ‘

Software Manager, Network Manage and Chief Technology Officer till 2003 when | joined
the ISIS as project assistant. As project assistant | have been involved in some European
and research projects.

& | have received my master degree in Software Engineering and Internet Computing from
Vienna University of Technology in 2006. From 2006 on, | have started perusing a Ph.D.
degree in Information Management field and a second Ph.D. degree in Building Science.

My research areas include Semantic Web, Knowledge management, Web 2.0 and Intemet
Computing.

Write an entry g T P
[S& Done # = @

Figure5.1: Google Sidewiki example

In near future, the Mashup support for Semantic Webplay an important role in
realizing the Semantic Web goals and transformegcurrent web to an information

space that can be interpreted and used by madinadvanced use cases.

The other facet of relation between Mashups andaBgmWeb is the support that
Semantic Web and ontologies can provide for Mashapscilitate the creation of
Mashups for novice users. This application of SdmaWeb has its roots in
Semantic Web Services that are aiming to automatwice discovery and
composition without human intervention. The basiifecence between Semantic
Web Services and Semantic Mashups approaches ieddrom their different
target users. The Semantic Web Services are maahaged and used by IT experts
who are aware of underlying data structures andesponding services; however,
the Semantic Mashups target group is novice uskosnged to combine the Mashup
Widgets for their specific purposes (Hoyer, 2009)is issue is especially important
for creation of Enterprise Mashups that always imeqrogramming and include

awareness of workflow. Enterprise mashups usuadiyedd on some server-side



Semantic Mashups for Enterprise 78

components and compete with data integration andceeorchestration technologies
such as BPEL and Enterprise Service Buses (ESBs)emantic Mashup context,
these server-side components are described by @paie domain ontology that

eases the composition of mashup widgets and cgeaéiw mashups.

One of the major drawbacks of Mashup based solsii®the fact that such solutions
are fragile and not as stable as formal businesseps. To provide a solid basis for
more serious business application, the gap betwesshups and well established
BPEL solutions should be covered. In this chapteowel approach for bridging this
gap will be provided which enables the end usebdaoefit from simple service
composition of Mashups and at the same time to geaad control the process by

stable business process engines.

5.1 Semantic Mashup Use Cases

Mashups provide a paradigm to describe the usénatbkervice compositions and
data resources as pipelines. It enables the emdausse existing data resources and
make customized data integrations for user-spesd@narios. The result will be a
new data resource that can be again reused by Midggtups as a data resource. By
applying the Semantic Web concepts the mashups haVe a machine-
understandable description and this will enableethe-users to use the services and

also the composed mashups easily and efficiently.

In this section the two interesting applicationsSa&imantic Mashups and its added-
value to different uses cased will be presente@sé&lselected use cases that have a
big potential for exploiting Semantic Mashup cortcae:

* Semantic Mashups support for Architecture, Engingerand Construction
(AEC) fields

e Semantic Mashup Support for Personal Service iategr

5.1.1 AEC Use Case

The Architecture, Engineering and Construction (AEQdustry is composed of
multiple knowledge domains that are formed corraedjptg to the needed skills and

professions. Sharing and exchanging knowledgeeikdly factor to success in such a
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collaborative environment; however the distributeture of AEC knowledge has
lead to knowledge gaps between AEC related dom&ash domain has its own
tools and applications and the data exchange batweenain applications is not
straightforward. In the other words the inter-damedmmunication is done only by
the knowledge of expert building constructors (Rganfar, 2009). The vital need
for more efficient data integration in Architectufengineering and Construction
domains has forced the emergence of new data aitegrmethods that can smartly

share the building information among the stakehslde

In this context Mashups can be considered as adéssienabler in AEC domain that
has the capability to cross the borders of diffeAdaC knowledge domains and ease

the creation of new situational solutions for vas®cenarios.

As an example consider the use case of energy aimiifor the specific area of a
building. For this purpose the end-user may craaiuational solution based on
some existing elementary AEC web services and wsdgiech as energy simulation

web service, weather web service, and zone selector

Figure 5.2 depicts this situational solution where zoned huilding location are
extracted from building model widget and passedappropriate web services.
Without the Mashup solution, users should deal vatimplexity of parsing the
building model, extracting zones and building lemat and finally implement the
corresponding web service client to communicaté watjuired web services. All the
above mentioned tasks can be transparent to usaehting a rich set of elementary
services. Accordingly the user community may createl share new mashup

services that can be reused in other mashups.

Zone Selector

Energy Simulation
Web Service

Weather
Web Service
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Figure5.2: Mashup solution for energy smulation

Another issue that can assist the end-users taecreashups more efficiently and
easily is the application of Semantic Web to mastigigets. Similar to Semantic
Web services, mashups can also benefit the Semafieticand ontologies to describe
the service profile, process model, and servicemgtong (OWL-S, 2009). This will
enable the end-users to query and discover theoppate services and properly
compose them in their situational solution basethernservice’s inputs, outputs, and
preconditions. In the context of AEC domain, thegesss model of a widget can be
created based on Semantic Web service ontologes a1 OWL-S and the proper
domain ontology which in our case would be the stduFoundation Classes (IFC)
ontology. Figure5.3 shows how the mashup widget input and outputspare
mapped to IFC ontology which includes the propescdgtion for all AEC related
concepts such as temperature, humidity, etc.

Weather

Web Service

geolLoc
Temperature

Humidity

!
‘/ /
)
P

\
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A" o
-
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Figure5.3: Mashup widget description using IFC ontology

Using the semantic definition of a widget that udgs proper ontology mappings for

input and output parameters, end-user would bdiesbtabout candidate input ports

that can accept the results of selected output pothe proposed scenario, the user
notification is done by highlighting the candidatarget ports. Figure5.4

demonstrates the case when Temperature field ofheeaeb service widget has
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been selected. The mashup editor will then highligh input ports of other widget

that have a matching data type.

It is also important to note that, in some casescibmparison of data types would
not be enough and a more sophisticated widget atiootis needed. As an example
consider the SetPoint port of the cooling systeraigure5.4 which defines the ideal

temperature in the space when cooling is requifidte meaning of setpoint is

semantically different from the meaning of currésinperature; however both are
measured by a temperature unit. To avoid suchtsitg either the ports should be
described more precisely or the end-user will $eflee correct port according to
his/her knowledge.

Energy Simulation
Web Service

Weather
Web Service

&

)Outdoor Temperature

geolLoc

Possible Bindings

v

S
w4y Temperature (@)
(e

i Humidity

Cooling System
Controller

~

Figure5.4: Highlighting of target ports based on semaaiscription of widgets

In order to find candidate bindings, a semantiagwell be constructed based on the
semantic description of selected port and will against the semantic description of
widgets in the current mashup. Result of this querg list of ports that will be
highlighted to assist the end-user in compositibrreguired widgets. Listing.1
shows a SPARQL query that is used to select thegprarget ports for Temperature

port of weather web service.

PREFIX rdf : < http://www.w3.0rg/1999/02/22-rdf-syntax-ns# >
PREFIX ifc :< http://www.buildingsmart.at/IFC2X3.owl# >
PREFIX mash: < http://www.bit-future.com/Mashup.owl# >

SELECT ?widget ?input WHERE {

?widget mash:haslnput mash:input .
?input rdf :type ifc :lfcThermodynamicTemperatureMeasure
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Listing 5.1: SPARQL query for finding appropriate widgettso

5.1.2 Personal Service Use Case

To clarify the usefulness of the Semantic Mashupcept and the role it can play in
empowering the Semantic Desktop services and parstata integration, another

semantic mashup use case will be presented asviollo

A user wants to make a GeoRSS feed of the integdstations nearby

the conference he/she is attending and show theannoap.

To make this happen, one may use his/her “Calekgtant” (Personal Service of
Semantic Desktop) and feed the location to a “Explorer” (external Web Service)
service to get the customized GeoRSS feed thabeatirectly displayed on Google
Maps (Google Maps, 2009). This mashup solutionhews in the upper part of
Figure5.5.

Calendar Event

Event Name

h Y
) ! Location Coordinates

i
[
= 2 £ t
Location (@' Address: Street, zip code, etc Iatltude/lnnguude’ﬁ
.

(o) - ~5
StartDate @ ~ T T cm e e e === o) | GeoRSS Feed
End Date

/ .
S

Automatic Completion

Calendar Event ;
Location City Explorer

Event Name Convertor

L
) ! Location Coordinates

Start Date n, |
End Date ; by Geolhsskeed

N\—/j \"\L—_/

Figure5.5: Automatic completion of mashups using semasftevailable service

Although this process looks to be straightforwatde Location attributes of
“Calendar Event” and “City Explorer” might be offidirent types. For instance
suppose that the location of calendar item is farmae typical postal addresses and

includes street name, postal code, city name, mdctlae required location field of
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city explorer service web service is a geograploordinate. In a semantically
enriched mashup environment such inconsistencyntepts can be easily inferred
from widget semantics. Similar to AEC use casegraamntic query is constructed to
select the appropriate target port. Assuming thatwidgets are well-annotated, the
result of this query on proposed mashup will beeapty set. As a result end-user
will not be able to fulfil the task; however, anpext user can complete the mashups
by employing a web service such as “Google Maps @bdcoding REST Service”
(Geocoding, 2009) to convert the location addrekswent item into required

geographic coordinates of city explorer web service

The same job is doable by a novice user if the oqaglditor could be aware of such
geo-coding service and automatically inserts the-gmling service between these
two inconsistent location ports. To achieve thialgagain the semantic of available
widgets may assist the user to know that thesditocattributes are subtypes of the
“Location” concept in the Semantic Desktop ontolegyl one of them (Address) can
be converted to the other one via a publicly abéeélaservice (geo-coding web
service). In this context the Semantic Mashup aititomatically add the convertor
service as soon as these two location ports ar@mected (see lower part of
Figure5.5).

5.2 Mashup to BPEL Conversion

As explained before Mashups are very helpful inating fast solutions for data
integration, however a major drawback of Mashupetasolutions is the fact that
such solutions are fragile and not as stable amdbbusiness process. To provide a
solid basis for more serious business applicativegap between mashups and well

established BPEL solutions should be covered.

A closer look into main mashup categories (presemta data, and enterprise
mashups) reveals that the functionality of mashsige some extent similar to SOA
and its service composition; however the overlagh WBIOA is much greyer for logic
(enterprise) mashups than the other two catego@ent-side mashups compete
with server-side orchestration technologies such B&EL (Business Process
Execution Language), but that hasn't stopped largerprise SOA vendors IBM,

Microsoft, BEA, Sun and Oracle from embracing emtise mashups. The reason is
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that, like BPEL, mashups depend on standardized ®éelices and APIs, all of
which SOA is aimed at making available. This ddes®an that mashups depend on
SOA. In a field survey, nearly two thirds of entésps that use browser-based
mashups have done so without SOA, and one of tgebt advantages of mashup
technology is the low barrier to entry, with marpphcations using free services on
the Internet (Dornan, 2007).

Figure5.6 (Watt, 2007) lays out the mashup framework igsmcelation with SOA to
create situational application. In this context mags provides a face or visual
representation for services which consequentlyifatgs access to the properties and
features of the service as well as the abilityetibect relationships (wiring) between
services (Watt, 2007).

Figure5.6: Mashup and SOA relationship

As the number of serious enterprise mashups growlstlaey get used for more
serious tasks, there is a growing need to makendgEhups more stable and robust
for complex business scenarios. As a matter of faatontext of SOA and Mashup
solutions, stability and ease are at odd with edbbr (see FigurB.7). In a mashup-
based approach the services can be easily composedate a situational solution;
however the result is not that stable. On the otrerd a SOA-based approach
provides a stable basis for creating and runnireg lthsiness processes for expert
users who are familiar with complex stack of SOAt & novice user will not be able

to create solutions based on available services.
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Ease of use

SOA Solution
Mashup Solution

Figure5.7: SOA Solution vs. Mashup Solution

To change this situation, a novel approach will gseposed that benefits from
advantages of both SOA and Mashup solutions tditktei creation of situational

solutions that are also stable and business preeessly on them.

The core idea of the proposed approach is to btleakdesign-time and runtime
processes between Mashup and SOA environmentscteghg In other words the
solutions will be first created in a mashup envwnemt and benefits from all
advantages of mashup solutions. As the next sedshup will be translated to a
formal business process using a Mashup-BPEL camvdfinally any stable BPEL
engine can run the process and take care of procasagement issues. As a result
the end user will benefit from simple service cosipon of mashups and at the
same time the process will be managed and cordrofewell established business
process engines. In this way, the process of rgnaimashup is safely transferred
from the browser on the client computer to a BPHElgiee on server-side. This
approach might not be that helpful for presentatinod data mashups, but will be of

great advantage for enterprise mashups.

It is also important to note that, the proposedra@gh is not trying to reinvent the
wheel and duplicate a BPEL editor. Unlike a typi&®EL editor, the proposed
approach hides the complexities of a business psosach as defining the partner
links, services, etc and saves the end-users feechmical details and they can solely

concentrate on the their use case.

The challenging part of this approach is of couhseMashup-BPEL convertor that
should translate the mashup steps to formal stejpsbmusiness process. The basic

tasks of an Enterprise Mashup can be roughly catsgbas follows:
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« Data manipulation

* Formatting and presentation
» Support of conditional cases
» Data acquisition

Interestingly many of the known tasks of a mashap be also described and
implemented by BPEL methods. As a proof of concapist of mashup tasks and
their equivalent BPEL methods are presented inelafl.

Task Category Examples BPEL equivalent methods
. . e adding result sets e assign and copy elements
Data manipulation » subtracting result sets * XPath
* merging datasets » Calling external services
» applying data filters
Formatting and presentation +  Styling the data e XSL transformation
» Format conversions (bpel:doXsITransform)
Support of conditional cases ¢ If-then-else e structured activities (if
» while while, sequence, etc)
Data acquisition  Calling web services /e« Invoking web services
REST services * Invoking the wrapper web
* RSS feeds services
» User inputs

Table5.1: Mashup tasks and their equivalent BPEL methods

To demonstrate the feasibility of this approacimalsuse case will be presented that
shows how a simple BPEL process can be generaigdifs corresponding mashup.
This use case is based on the basic math serfiaesdn be combined to do more
complex calculations. Figurg.8 depicts a simple Mashups that uses math service

and delivers the result to display.

Multiply

Divide Display

3.333

Figure5.8: Simple calculation Mashup
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The corresponding BPEL process for this mashuph®wve in Figure5.9. The
Mashup-BPEL convertor uses the available widgetsc@mnections of mashups and
formulates the widget services as BPEL invoke astioThe resulted business
process can be then deployed on any BPEL enginexiecution. At runtime, user
will submit the required input values to this preseand the rest of steps will be
handled by BPEL engine.

= main

@ | Receivelnput

% Add = Multiply

& InvokeAdd & InvokeMultiply

& TnvokeDivide

| replyOutput
®
Figure5.9: The generated BPEL process for Simple caliomaflashup

5.3 Human Interaction using XForms

The proposed approach of previous section for atimgethe mashups to BPEL
processes can get more complicated when end-userifribution is required.
Unlike mashups that the user inputs are simply @adescreen, the BPEL does not
include the human interactions in its domain. Diespvide acceptance of Web
services in distributed business applications,ahgence of human interactions is a
significant gap for many real-world business preess To fill this gap,
BPEL4People extends BPEL from orchestration of Wsdrvices alone to
orchestration of role-based human activities a$ (BHEL4People, 2009).

In context of the proposed approach, the requisst interactions are implemented
using XForms to send the missing data to the basimgocesses and provide a
simplified BPEL4People integration. To clarify thionsider the previous example

that was presented in Figube8 and suppose that the dashed connection between
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input and multiply widget is removed. As a reghk corresponding BPEL can be
run in one service call and will break on “multipheb service” invocation. At this
point the end-user needs to provide the missin@rpater for continuation of

business process.

In order to include the user contribution in thegé& business process, the Mashup-
BPEL convertor will detect the location of missipgrameter and inserts a people
notification web service call before this locatidm.the proposed example an invoke
activity ( InvokePeopleNotification ) and its corresponding receive activity are
added before invocation of multiply web servicedepicted in Figures.10. The

functions of these two extra activities are aofol:

* InvokePeopleNotification will call a web service that is responsible to
notify the end-user about required interactionap@ropriate communication
method such as email, instant message, SMS, et WHD service creates a
link and sends it to user via the selected comnatioic method. By browsing
the created link, an XForm will be displayed thall submit the required

data to the business process.

* ReceiveMissingPart will wait for the user input that will be contrited via
the XForm and then complete the missing parts afsages with the received
data. In the proposed use case the submitted vailldse used to prepare the

input message of multiply web service.
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= main

& | Receivelnput

= Multiply
 Add ~

4 InvokePeopleNotification

& InvokeAdd
& | ReceiveMissingPart

& InvokeMultiply

& InvokeDivide

| replyQutput

@

Figure5.10: The generated BPEL process for People Irtterac

One of the great advantages of XForms is the feattan XForms client can send its

data as XML. This capability can be elegantly usedend a SOAP message which

is also encoded in XML to end point of web servicethe context of the proposed

solution, this feature of XForms has been use@d¢eive the missed parameters from

user. Listings.2 shows an XForms example that displays the nggsirameter as an

input field and asks the user to complete and suibmi

<html xmins ="http://www.w3.0rg/1999/xhtml"
xmlns:ev ="http://www.w3.0rg/2001/xml-events"
xmins:conf  =http://sample-conference.com/registration
xmllang ="en" >

<head >
<titte  >XForms Web Service Call </ title >
<xforms:model id ="MultiplyService" >
<xforms:instance id ="messages" >

<SOAP-ENV:Envelope

xmIns:SOAP-ENV ="http://schemas.xmlsoap.org/soap/envelope/"

xmins:xsi  ="http://www.w3.0rg/1999/XMLSchema-instance"
xmins:xsd ="http://www.w3.0rg/1999/XMLSchema" >
<SOAP-ENV:Body>
<nsl:getTemp xmins:nsl ="urn:xmethods-Temperature"
SOAP-ENV:encodingStyle =
"http://schemas.xmlsoap.org/soap/encoding/"
<b xsiitype ="xsd:double" >0</b>
</ nsl.getTemp >
</ SOAP-ENV:Body>
</ SOAP-ENV:Envelope >

</ xforms:instance >
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<xforms:submission id ="calculation"
method ="text-xml-post"
replace ="instance"
action ="http://localhost:9080/Mashup/BPEL_CalculateMashup" />

</ xforms:model >

<xforms:input ref ="instance('messages').//b" >
<xforms:label >b value: </ xforms:label >
<xforms:hint ~ >Provide the missing value for Multiply service.
</ xforms:hint >
</ xforms:input >

</ body >
</ html >

Listing 5.2: XForms example for calling a web service

The given XForms of Listing.2, is generated by the servlet that reads thadatt
of missing parameter (this has been previouslyedttyPeopleNotification web
service) and return the XForms to end-user. By ssdion of this form the data will
be directly sent to business process andRéeiveMissingPart activity of this
business process will receive the data and willovolwith the rest of business

process steps.

5.4 System Architecture

To address the requirement of these use-case®elftyer architecture is proposed.
Figure5.11 demonstrates the main idea of the proposditecture graphically.

e Service layer: This layer provides the basic data acquisition andlysis
methods for handling the web data. It includes\¥eb Form Services for
dealing with web forms and also web annotation isesv to facilitate

extraction of useful information from website.

e Mashup layer: The Mashup layer facilitates the integration abbgll web
services which also includes the Web Form and atioot services in a
uniform way. This layer also includes the requicedologies for describing

the services and resulting Mashups.

e Business Process layer: The business layer includes the required serfaes
translating mashups to formal business processbsadded value of human

interactions.
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Figure5.11: Semantic Mashup architecture overview

The details of system architecture and its compinleave been already explored in
the previous sections. It is also interesting tteribat the Semantic Desktop services
which are supported by personal items (Personalic®s) can also be used and

integrated in Mashups via the web service compoinethie service layer.

In the context of the proposed architecture, then&gic Mashups for enterprise
applications are generally translated to a formasiess process with human
interaction support and get executed by businesseps engine. Alternatively any
single widget of an Enterprise Mashups can be tyrexxecuted in the end-user’s
browser. This method is especially helpful to depng the enterprise mashups and
preparing them for getting translated to businesxgsses. For this purpose user
may call theunwidget (see Listings.3) remote method via the mashup editor. This
method receives the widget ID and its input paranseand then tries to run the
widget's embedded service by loading its correspandVSDL file and executing

the appropriate operation. The presented methadimg 5.3 is a generic execution
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method that dynamically calls the web service aeturns the result as a
LinkedHashMap .

publ i ¢ LinkedHashMap<String, String> runWidget
( | ong widgetld, HashMap<String, String> inputs) {
Session session = nul | ;
LinkedHashMap<String, String> results;
Transaction transaction = nul | ;
try {
session = HibernateContext. getSessionFactory ().openSession();

WidgetType wt = (WidgetType)session.load(
WidgetType . ¢l ass, widgetld);
swi t ch (wt.getMethodld()) {
case WidgetType. WEB_SERVICE

try{
org.json.JSONODbiject details = new
org.json.JSONODbject(wt.getDetails());

String wsdl = (String) details.get( "wsdl" );
String operation = (String)

detail s.get( ‘"operation" );

r et ur n WebServicelnvoker. run (wsdl,
operat ion, inputs);

} cat ch (Exception e) {
e.printStackTrace();
br eak;

}
case WidgetType. REST_SERVICE

br eak;
defaul t:

br eak;

return null;
} cat ch (RuntimeException e) {
e.printStackTrace();
t hrowe;
} finally/{
i f (session != nul 1'){
session.close();

Listing 5.3: Running standalone mashup widgets
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5.5 Implementation

The proposed approach of this thesis has been mepited as a prototype. A major
part of the implementation activities are investedhe web based user interface that
is of great importance for mashup frameworks. Thanntask of web based user

interface is to support users in creating mashups.

In order to simplify the user interaction, the fr@nd has been implemented using
the Google Web Toolkit framework that has set a riesmd in Rich Internet
Application (RIA) world. The Google Web Toolkit (GW 2009) is an open source
Java software development framework that allows delelopers to develop Ajax
applications in Java and benefit the Java besttipescat implementation phase.
However at runtime, the GWT compiler will transldtee Java code to browser-
compliant JavaScript and HTML that only needs a webver for launching the
application pages and as a result no java-enalelegrscomponents will be needed

at runtime.

The implemented system includes a mashup editorpooent that facilitates
interaction of the end-user with registered sewvisech as web services and Web
Form Services. In order to import available sersiead make them visible to end-
user, the WSDL file of required services should grevided. The server-side
components of system will the take care of parsigWSDL file and adding the
web service operations to the system. The widgets their parameters can be
further improved by adding the semantic annotatisng the existing domain
ontologies. As an example consider the WSDL filah&f simple math web service
(see Figureb.12) that can be added to system as widgets Wiihput and output

parameters.
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= Math ik add
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i divide
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[¥linput parameters | [€] multiply
11 output parameters | [€] multiplyResponse

Figure5.12: WSDL description of simple math web service

The imported operations will be then appear on rteshup editor interface as
services (widgets) that can be combined with ofieevices. Figur®.13 shows the

three basic services of simple math web serviceatealisted among mashup editor
services. It also shows that the input and oututipeters of these services are

automatically imported from WSDL file and correctlisplayed in mashups that use

these services.

@ Web Application Starter Project =R X
A =
@ o @ @ Go ,Q‘]Q
Back  Forward Refresh Stop Lompile/Browse wint: Taathit ©

http:/ flocalhost:3080/BitMashup.htenl | = 6o

Mashup Editor =

Widgets |
Multiply
Services -
Service 2
Service 1 multlpIyRetum
M K
Multiply
Add

Divide Input f addReturn
Actions :

Figure5.13: Mashup editor prototype

For implementation of mashup editor, canvas elerhastbeen used that is part of
HTML 5 and allows for dynamic scriptable renderwigbitmap images. The canvas
element realizes the connecting lines (wires) betwmashup widgets that should
also get updated whenever the widget elements avean
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The Mashup Editor is also supported by a mashupsrepy that allows loading and
storing of mashups. Mashup repository is compos$didecfollowing parts:

< Arrelational part that stores the widget types,geid, and mashups:

0 Widget types are abstract services that can be inseamposition of
new mashups and are defined by their attributed secution

details, Ul renderer class, ports, etc.

0 Mashup widgets are instantiated from widget typad atore the

visualization information of widget in the mashupntext such as
position.

o Mashups that are composed of widgets and the ctansdqwiring)
configuration between them.

* A semantic part that stores the semantic descniptiodifferent item. The
URI of these items are generated according tol@hef kcorresponding item in
relational part and as a result the items can &eeth bidirectional between
relational and semantic parts. The semantic repgsitf mashups will be

used for querying the appropriate services and atipg the users when
creating mashups in mashup editor.

Figure 5.14 demonstrates the relational part of mashuposiapy and the
relationship between different items.

Widget Type:
1 |ID
Title
Mashup Widgets: Rendlerer (GWT Class)
D * Details
Mashup: * PosX 1
ID 1 PosY
Title Status
Description
Endpoint 1
Created Mashup Wires: Port:
Modified + | Path ID
Label
Description
Flow Type

Figure5.14: Relation part of mashup repository
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The mashup configurations are transferred in JISIBON, 2009) convention which
can be simply parsed and rendered in browsersingi€.4 shows the mashup
loading function that is used to load a mashuprander its widgets and connections

on the page.

publ i ¢ voi d loadMashup() {
mashupService  .get( "mashupld" ,
new AsyncCallback<String>() {
publ i ¢ voi d onFailure(Throwable caught) {

GWT. log ("Remote Procedure Call - Failure" , null);
}
publ i ¢ voi d onSuccess(String result) {
JSONValue json = JSONParser. parse (result);
JSONArray widgets = json.isObject().get( "widgets" ).isArray();

for (inti=0;i<widgets.size(); ++i) {

JSONODbject widgetObject = widgets.get(i).isObje ct();

MashupWidget box = MashupFactory. makeWidget (
widgetObject.get( "type" ).isString().stringValue(),
widgetObject.get( "id" ).isString().stringValue(),
widgetObject.get( "title" ).isString().stringValue());

JSONValue portsNode = widgetObject.get( "ports" );
i f (portsNode != nul 1'){
JSONArray ports = widgetObject.get( "ports" ).isArray();

for (intj=0;]<ports.size(); ++)) {

JSONO®bject port = ports.get(j).isObject();
box.addTerminal(
port.get( "label" ).isString().stringValue(),
(i nt)port.get( "type" ).isNumber().doubleValue());

}
}
addMashupWidget(box,
( i nt )widgetObject.get( "X" ).isNumber().doubleValue(),
( i nt )widgetObject.get( "y" ).isNumber().doubleValue());
}
display();
JSONArray wireNames = json.isObject().get( "wires" ).isArray();
for (inti=0;i<wireNames.size(); ++i) {
String wireName = wireNames.get(i).isString().s tringValue();
drawWire(wireName);
}
}
Pk

Listing 5.4: Loading a mashup
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In addition to mashup editor, the system is algmpetted by a collection of server
side components such as WFS server, BPEL engirte, X&orms generator for

human interactions which are already explored @vipus sections.
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Chapter 6

RESULTS AND OUTLOOK

The shift away from traditional Web 1.0, is forcled the growing need for more
efficient information sharing, collaboration and simess processes. Mashup
Architecture is one of the outcomes of Web 2.0 ghgra that has been widely
accepted and used for user-centric information ggsing. At the moment mashups
are mainly used for less fundamental tasks suchuagmized queries and map-
based visualizations; however it has the potembidde used for more fundamental

and sophisticated tasks too.

As more serious applications make use of mashupmtecture, there is a growing
need to study the business chances and feasillargee of mashup architecture and

foster its applications for organizational use sase

In my belief, mashups have the potential to faatiéitthe transition from traditional
web to Semantic Web era and support this paradigfhgith “zero footprints” on
the web pages. Furthermore the mashups can levéragapplication of Semantic

Desktops and facilitate the integration of theitadato business processes.

The research presented in this thesis is aimingleahonstrating the uniform

integration of different services such as web sesji personal services, and Web
Form Services in an easy way. More specificallyshibws how elaborate different

information integration solutions in combinationtkvimashups can be used to
facilitate the information integration in businga®cesses and support creation of
situational solutions that can be shared and rebgeother users. Furthermore the
translation of enterprise mashups to stable busipescesses can accelerate the
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application of mashups for more serious use casel 8s organizational data
sharing and data integration scenarios. Finallypttopose solution of this thesis can

be summarized in three pillars:

* Resources and basic services including

o Personal services that are served by Semantic @esktin the
presented solution, SemanticLIFE framework has besed and
personal services are created using innovative eginof SOPA
pipelines

o Web Form Services that are served by WFS Server tamd the
traditional web forms to formal web services

o Other web resources such as web services, RESiktegrmashups,
RSS feeds, GeoRSS feeds, etc.

* Mashup core components

o Semantic Mashup Editor that supports query and oaitipn of
services based on their semantic description aradrasult facilitates
the creation of mashups for novice users.

o BPEL convertor that allows translating the mashups BPEL
processes. As a result end-user will benefit fraompge service
composition of Mashups and at the same time theess will be
managed and controlled by well established busipes=ss engines.

0 Human Interaction component that bridges the gamd®n human
users and business process in the proposed frakeugng a
sophisticated application of XForms.

* Mashup repository that stores the situational smutreated for solving
different information integration use cases. Thesshups can be also shared
and reused by other users for creating new solsition

Figure 6.1 depicts an overview of proposed sotudind its components which were

described above.
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Figure6.1: Overview of proposed Solution

In this rest of this section the research questibaswere raised at the beginning of
this thesis will be revisited to show how the pregmd solution will address the

challenging issues.

How can the semantics of personal information and their associations be modeled

accurately for open world interactions?

Personal Services that are supported by Semantski@®e solutions have the
potential to share the user information with bussnprocesses and facilitate the user
interaction with open world. These services arecard with semantic information

and can be queried based on the service paranagidia service intent.

How to define personal information sharing services that can interact with global
services and share useful information about a specific person in a secure and
trustworthy way?

Creating the services that are able to query aaceshe appropriate data with global

services is a challenging task. In the proposedaogmh of this thesis, the mashups
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have been introduced as a user-driven micro-integraf web-accessible data that
can be easily created and managed by novice udashups and the security and
privacy services of Semantic Desktops, create ad sbasis for trustworthy

information sharing with external services.

How can user requirements and preferences be represented and how should they

be taken into account in tailoring global servicesto a particular user?

Each user has a unique set of requirements andrenees. Supporting the diverse
use cases of all users in a single system is rabistie; however the mashups may
bridge this gap by providing an easy method fovisercomposition. In other words
the end-users themselves can create their regeg@etes based on some elementary

services and apply their requirements and prefesemcthe solutions they create.

How security and privacy policies can be applied to information flow between
personal information and global web?

The security and privacy requirements can be suegdry Semantic Desktops that
on one hand have access to semantic repositorgrebpal items and on the other
hand can apply semantic rules and sharing poliwedata interactions with the

outside world.

How information integration solutions can be created and managed intuitively by

end userswho are not I T experts?

The mashups can facilitate the creation of sitmaligolutions for the novice users.
In the presented use cases of this thesis, sonsdgalasolutions were provided that
shows how Semantic Web and domain ontologies czrdge the creation of new
services using mashups. Especially the BPEL tréaslaf mashups provides a solid
basis for extending the footprint of mashups intréncomplex use cases and let the
business processes to rely on them for implemengfiigient data integration

scenarios.
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Appendixes

Appendix 1: SemanticLIFE’s Pipeline component

package at.slife.pipeline;

i nport
i mport
i nport
i mport

i mport
i nmport
i mport
i nport
i mport

i mport
i nport
i mport
i nport

i nport
i mport
i nport

i nport

/**

java.util.HashMap;
java.util.lterator;
java.util.List;
java.util.Vector;

javax.xml.transform.Transformer;
javax.xml.transform.TransformerConfigurationExcept
javax.xml.transform.TransformerException;
javax.xml.transform.TransformerFactory;
javax.xml.transform.stream.StreamSource;

org.dom4j.*;
org.dom4j.io.DocumentResult;
org.dom4j.io.DocumentSource;
org.dom4j.io.SAXReader;

java.io.File;
java.io.lOException;
java.io.StringReader;

at.slife.xmas.Call;

* This is the manin class that manages a pipeline,
of this class is

* to parse the pipeline and create sub
service calling
*

*/

Amin Anjomshoaa

publ i c cl ass Pipeline {

/**

* hash map of pipeline parmeters

*/

pri vat e HashMap<String, Parameter>

/**

* body of pipeline as XML

/

private Element body = null;

/**

* the pipeline space name

*/

pri vat e String pipeSpace = null;

/**

* callMap as XML document taht stores all pipe

*/

private static Document calMap = null ;

parameters

ion;

the main responsibility

- elements like calls that do the

lines
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/**
* pipeline results
*/
publ i ¢ String result =

/**
* pipeline constructor, to initialize the callMap at first run
*/
publ i ¢ Pipeline() {
if (null == calMap )
loadPipelines();
}
}
/**
* reads the specific pipeline and extract the rel eated parameters
* pipeName
*/
publ i ¢ voi d loadPipeline(String pipeName){
setPipeSpace(pipeName.substring(0,pipeName.indexO fC " )
Node node = callMap .selectSingleNode(
"Ipipelines/pipeline[@name="" +pipeName+ """ );
body = (Element)node;
parameters = newHashMap<String, Parameter>();
Element params = (Element) body .selectSingleNode( "parameters"
System. out .printin(params.asXML());
f or (lterator i = params.elementlterator( "parameter” );
i.hasNext(); ) {
Parameter param = new Parameter((Element) i.next());
parameters .put(param.getName(),param);
}
}
/**

* constructor to load a named pipeline
*

* theName pipeline name
)
publ i ¢ Pipeline(String theName) {
if (null == callMap ){
loadPipelines();

}

setPipeSpace(theName.substring(0,theName.indexOf( )

Node node = callMap .selectSingleNode(

"Ipipelines/pipeline[@name="" +theName+"]" );

body = (Element)node;

parameters = newHashMap<String, Parameter>();
Element params = (Element) body .selectSingleNode( "parameters"
System. out .printin(params.asXML());
f or (Iterator i = params.elementlterator( "parameter" );
i.hasNext(); ) {
Parameter param = new Parameter((Element) i.next());

parameters .put(param.getName(),param);

);
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/**
* returns the paramneter value of the given param eter name
*  @ar amparamName the parameter name
* @ et ur n the value of given parameter
*/
publ i ¢ Parameter getParameter(String paramName){
return parameters .get(paramName);

}
/**
* setter method for pipe space
*  @ar amthePipeSpace
*
/
private voi d setPipeSpace(String thePipeSpace) {
pipeSpace = thePipeSpace;
}

/**

* getter method for pipe space

* @ et urn the pipe space

*/

publ i ¢ String getPipeSpace(){
return pipeSpace ;

}

/**

* invokes the named pipeline with given parameter S
*  @ar ampipeName name of th epipeline to be invoked

*  @ar amxmlParams pipeline parameters

* @ et ur n pipeline process results as string

*/
publ i ¢ String invokePipe(String pipeName,String xmIParams )i
result = " ;
loadPipeline(pipeName);
setParameterValues(Util. parseParams (xmlParams));
r et ur n processPipeline();
}
/**
* this is the main process that runs a pipeline a t request.
* @ et urn the pipeline call results
*/
publ i ¢ String processPipeline(){
for ( inti=0,size= body .nodeCount(); i < size; i++) {
Node node = body .node(i);
String name = node.getName();
if ( null !'=name){
// the sub-node is aso a call
i f (name.startsWith( "call" )N
CallElement call = new CallElement((Element) node, t hi s);
/I the previous results will be cleaned
i f (nhame.equals(  "call-clean" )
result = call.invoke();
el se
result  += call.invoke();
}
/I the next node is an XSLT transformation
el se if (name.equals(  "transform" ){
Element elm = (Element) node;
transform(elm.attributeValue( "xsl" ));
}
/I pipeline process is finished, result should be s erializes
el se if (name.equals(  "serialize" i

Element elm = (Element) node;
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/ call the relevant serializer (browser, form, xml, etc)
Call client = new Call(elm.attributeValue( "service" ));
try{
Object[] content =
{getResultDocume nt().asXML()};
client.invoke(elm.attributeValue( "operation" ),content);

cat ch (Exception e) {
e.printStackTrace();

return result ;

}

/**

* setter method for parameter

*  @ar amname name of the parameter

*  @ar amval value of the parameter

*/

publ i ¢ voi d setParameterValue(String name, String val) {
Parameter param = parameters .get(name);
param.setValue(val);

parameters .get(name).setValue(val);

}

/**
* setting all pipeline parameters from given stri ng array
*  @ar amvals parameter values
*/
publ i ¢ voi d setParameterValues(String[] vals) {
int i=0;
f or (String paramName : parameters .keySet()){
parameters .get(paramName).setValue(vals[i++]);

}

/**
* setting all pipeline parameters from given obje ct array
*  @ar amvals parameter values
*/
publ i ¢ voi d setParameterValues(Object[] vals) {

int i=0;

f or (String paramName : parameters .keySet()){

parameters .get(paramName).setValue( " +vals[i++]);

}

/**

* returns the value of given parameter name

*  @ar amname name of parameter

* @ et ur n value of parameter

*/

publ i ¢ String getParameterValue(String name) {
return parameters .get(hame).getValue();

}

/**

* loads all pipelines from pipeline folder and st ores them in
callMap for

* further processes

*/

private voi d loadPipelines(){

File dir = nul | ;
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try{
dir = PipelinePlugin. getResource ( "pipelines” );
} cat ch (IOException el) {
el.printStackTrace();
}

SAXReader reader = new SAXReader();

callMap = DocumentHelper. createDocument ();
Element root = callMap .addElement( "pipelines" )i

File[] files = dir.listFiles();

for(int i=0,count=files. length i<count;i++) {
String fileName = files[i].getName();
i f (fileName.toUpperCase().endsWith( "XML" ) {
String prefix =
fileName.substring(0,fi leName.indexOf( "' ));
try{

Document doc = reader.read(files][i]);
Element pipes = doc.getRootElement();

for ( int =0, size = pipes.nodeCount();
j<size; j++){
Node node = pipes.node(j);

i f ( null !'=node && node.hasContent()){
Element elm = (Element)node;
elm.addAttribute( "name"
prefix+ "" +elm.attributeValue( "name"));
root.add(elm.detach());

}
}

} cat ch (DocumentException e) {
e.printStackTrace();

}
}
} .
System. out .printin( callMap .asXML());
}
/**
* applys an XSLT transformation to the pipeline r esults
* xslFile name of the XSL file
*/
publ i ¢ voi d transform(String xslFile){
File xsl = nul | ;
try{
xsl = PipelinePlugin. getResource ( "styles/" +xslFile);

/l'load the transformer using JAXP
TransformerFactory factory =
TransformerFactory. newlnstance ();
Transformer transformer;
transformer = factory.newTransformer(
new StreamSource(xsl)

)i
/I now lets style the given document
DocumentSource source = new
DocumentSource(getRe sultDocumenty());
DocumentResult target = new DocumentResult();

transformer.transform( source, target );
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/I return the transformed document
result = target.getDocument().getRootElement().asXML();
} cat ch (IOException el) {
el.printStackTrace();
} cat ch (TransformerConfigurationException e) {
e.printStackTrace();
} cat ch (TransformerException e) {
e.printStackTrace();

}
/**

* running an XPATH query on the results to extrac t parameter values

* for next calls
*

* xpathQuery the XPATH query string
* the selected part of pipeline result as string
*/
publ i ¢ String runXPathQuery(String xpathQuery) {
String items= "
List list = getResultDocument().
selectNodes( "Iresult” +xpathQuery );
bool ean isArray = fal se;
i f (list.size() > 1)
isArray = true;

f or (Object obj : list){
String name = obj.getClass().getName();
String temp = ;
i f (name.equals(  "org.dom4j.tree.DefaultElement" )
temp = ((Element)obj).asXML();
el se if(name.equals( "org.dom4j.tree.DefaultAttribute” )
temp = ((Node) obj).getText();
el se i f (name.equals(  "org.domdj.tree.DefaultText" )
temp = ((Text) obj).getText();

i f (isArray)
items += "<item>" +temp+ "</item>"
el se
items += temp;
}
return items;
}
/**
* returns the pipeline results, the results are s tored locally in
*and will be returned to the calling program in XML format
*
* the pipeline results as string
*/
publ i ¢ Document getResultDocument(){
SAXReader reader = new SAXReader();
Document doc = nul I;
try{
i f ( result .startsWith( "<?2xml" )
result = result .substring( result .indexOf(  "?>" )+2);
doc = reader.read(
new StringReader( "<result>"  +result +"</result>" ));

} cat ch (DocumentException e) {
e.printStackTrace();
}

r et ur n doc;
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/**

* returns the paramneter value of the given param eter name
*  @ar amparamName the parameter name

* @ et urn the value of given parameter

*/
publ i ¢ String[] getParamArray(){
String[] params = newString[  parameters .size()];
inti=0;
f or (String paramName : parameters .keySet())
paramsJi++] = paramName;
ret urn params;
}

Appendix 2: Pipeline examples from SOPA framework

<?xml version ="1.0" encoding ="UTF-8" ?>
<pipelines >

<!-- a simple pipeline for math calculations -->
< pipeline name="square" >

<parameters >
<parameter name="input" type ="int" />
</ parameters >

<call service ="at.slife.test" operation  ="multiply" returns
<parameter type ="int" >{input} </ parameter >
<parameter type ="int" >{input} </ parameter >

</call >

<serialize type ="xml" />
</ pipeline >

<l-- a simple pipeline for math calculations -->
< pipeline name="addPipe" >
<parameters >
<parameter —name="a" type ="int" />
<parameter name="b" type ="int" />
</ parameters >
<call service ="at.slife.test" operation ="add" returns ="int"
<parameter type ="int" >{a} </ parameter >
<parameter type ="int" >{b} </ parameter >

</cal >
<transform xsl ="test.xsl" />
<serialize type ="xml" />

</ pipeline >

<!-- a simple pipeline for math calculations with fix inputs -->
< pipeline name="multiplyPipe" >
<parameters />
<call id ="first" service ="at.slife.test" operation  ="multiply"
returns ="int" >

<parameter type ="int" >5</parameter >
<parameter type ="int" >10</ parameter >

</cal >
<transform xsl ="test.xsl" />
<serialize type ="xml" />

</ pipeline >

:"int"

>

>
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<l-- a complex pipeline with multiple and nested c alls -->
< pipeline name="sample" >
<parameters >
<parameter —name="a" type ="int" />
<parameter name="b" type ="int" />
</ parameters >
<call id ="node" service ="at.slife.test" operation  ="multiply"
returns ="int" >
<parameter type ="int" >{a} </ parameter >
<parameter type ="int" >{b} </ parameter >
</cal >
<call id ="node" service ="at.slife.test" operation ="add"
returns  ="int" >
<parameter type ="int" >{b} </ parameter >
<parameter type ="int" >
<!-- calling a pipeline with given namespace and na me -->
<call service ="at.slife.pipeline" operation ="complex:square" >
<parameter type ="int" >{b} </ parameter >
</ cal >
</ parameter >
</call >
<transform  xsl ="transformer.xsl" />
<!-- calling remote services:localhost is replaced with IP Address-->
<call id ="node" service ="at.slife.test@localhost"
operation ="add" returns ="int" >
< parameter
type ="int" >{xpath:/html/body/number[1]/text()} </ parameter >
<parameter
type ="int" >{xpath:/html/body/number[2]/text()} </ parameter >
</call >
<serialize type ="xml" />
</ pipeline >
<l-- embedding a SPARQL query in a pipeline with br oser serializer -->
< pipeline name="query" >
<parameters >
<parameter name="predicate" type ="String" />
<parameter name="format" type ="String" />
</ parameters >
< call service ="at.slife.query" operation ="runQuery" returns ="String" >
<parameter type ="string" >
<I[CDATA[
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf -syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-sc hema#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX daml: <http://www.daml.org/2001/03/daml +oil#>
PREFIX google: <http://www.ifs.tuwien.ac.at/slif e-google#>

SELECT ?subject ?object
WHERE { ?subject 11>
{predicate}
<I[CDATA[ ?object} 11>
</ parameter >
<parameter type ="string" >{format} </ parameter >

</cal >
<transform xsl ="triple.xsl" />
<serialize service ="at.slife.browser" operation ="render" />

</ pipeline >

<!-- embedding a SPARQL query in a pipeline with sp ecific serializer -->
< pipeline name="itemTimeline" >
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< parameters />

< call service

< parameter
<I[CDATA[
PREFIX rdf:

PREFIX owl:
PREFIX daml:

="at.slife.query"
type ="string" >

<http://www.w3.0rg/1999/02/22-rdf-
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-sch
<http://www.w3.0rg/2002/07/owl#>
<http://www.daml.org/2001/03/daml+
PREFIX google: <http://www.ifs.tuwien.ac.at/slife

operation ="runQuery" returns ="String" >

syntax-ns#>
ema#>

oil#>
-google#>

SELECT ?subject ?object

WHERE { ?subject
{predicate}
<I[CDATA[ ?object}
</  parameter >
< parameter
</cal >
< transform
< serialize
</ pipeline >

service

type ="string"

xsl ="triple.xsl"
="at.slife.timeseries"

1>
1>
>xml </ parameter >

/>

operation ="renderTime" />

<!-- a pipeline to call an external web service -- >

< pipeline name="check"
<parameters >

<parameter

<parameter

<parameter

<parameter

</ parameters >

<call  service

="at.slife.wsrep"

>
name="acccessCode" type ="string" />
name="blz" type ="string" />
name="account" type ="string"
name="country" type ="string"

/>
/>

operation ="callWS" returns ="string" >

<l-- returns a soap response -->

<parameter
<parameter
<parameter
<parameter
<parameter
<parameter
<parameter
<parameter
</call >
<serialize

</ pipeline >

</ pipelines >

type
type
type
type

name="wsdl"
name="service"
name="port"
name="operation"

type ="string" >testwsdl </ parameter >

type ="string"  >accountService </ parameter >
type ="string" >Account </ parameter >

type ="string"  >check </ parameter >
>{acccessCode} </ parameter >
>{blz} </ parameter >
>{account} </ parameter >
>{country} </ parameter >

"string"
"string"
"string"
"string"

type ="xml" />
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Appendix 3: Part of Mashup Widget code

package com.bit. mashup.client;

i nport java.util.lterator;
i mport java.util.LinkedHashMap;
i nport java.uti.NoSuchElementException;

i nport com.google.gwt.user.client.ui.AbsolutePanel;
i mport com.google.gwt.user.client.ui.Composite;

i nport com.google.gwt.user.client.ui.DecoratorPanel;
i mport com.google.gwt.user.client.ui.Label;

i mport com.google.gwt.user.client.ui.wWidget;

i mport com.google.gwt.user.client.DOM,;

publi ¢ cl ass MashupWidget ext ends Composite {

* 'I{he widget that goes into the header.

: privat e Widget header ;

* 'I{he widget contains content to display in th

/pri vat e AbsolutePanel content = null;

publ i ¢ LinkedHashMap<String, Terminal> terminals

LinkedHashMap<String, Ter
pri vat e String widgetld = nul | ;

/I absolute position of containing panel
private int panelX ;

private int panelY ;

private static int last =1,

publ i ¢ voi d makeUnique() {

e center of the panel.

= new
minal>();

widgetld += " " +last ;
last ++;
}
public int getRelativeLeft() {
return this.getAbsoluteLeft() - panelX ;
}
publ i c int getRelativeTop() {
return this.getAbsoluteTop() - panelY ;
}
publ i c voi d setPanelPosition( intx, inty){
panelX =x;
panelY =vy;
}
/I controls the visibility of terminal labels
bool ean visibleLabels = true;

publ i ¢ MashupWidget(String theWidgetld, String widgetTitl

widgetld = theWidgetld;
t hi s. header = new Label(widgetTitle);
content = newAbsolutePanel();

e){
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DecoratorPanelWithHeader panel =

new DecoratorPanelWithHeader();

initWidget(panel);

setStyleName( "roundedContainerWithHeader" );
}

publ i ¢ voi d setVisibleLabels( bool ean isVisible){

visibleLabels = isVisible;

}

publ i ¢ voi d appendBody(Widget body){

content .add(body);

}

publ i ¢ Widget getHandle() {
return header ;

publ i ¢ String getWidgetld(){
return widgetld ;

}
publ i ¢ voi d addTerminal(String terminalName, i nt theType) {
Terminal t = new Terminal(terminalName, widgetld , theType);
terminals  .put(t.getName(), t);
i f ( visibleLabels ) {
Label terminalLabel = new Label(terminalName);
terminalLabel.setStyleName( "terminal-Type-" +theType);

appendBody(terminalLabel);

publ i ¢ Terminal getTerminal(String name) {
return terminals .get(name);

/**
* Extend the DecoratorPanel.
*/
private cl ass DecoratorPanelWithHeader

pri vat e DecoratorPanelWithHeader() {

setHeader( header );
add( content );
}
/**

* Set the widget that goes in the center o
*

* header The widget.
*/

ext ends DecoratorPanel {

f the top row.

private voi d setHeader(Widget header) {

DOM.
adopt(header);
}

publ i c Iterator<Widget> iterator() {

final Iterator<Widget> superlterator =

return new lterator<Widget>() {
bool ean hasHeader =

publ i ¢ bool ean hasNext() {
r et ur n superlterator.hasNext() ||

publ i ¢ Widget next() {

header !=

appendChild (getCellElement(0, 1), header.getElement());

super .iterator();

nul | ;

hasHeader ;
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i f (superlterator.hasNext()) {
r et ur n superlterator.next();

} el se{
i f ( hasHeader && ( header != null)){
hasHeader = fal se;
return header ;
} el se{
t hr ow newNoSuchElementException();
}
}
}
publ i c voi dremove() {
t hr ow new UnsupportedOperationException();
}
h
}
}
/~k
* checks the mandatory input fields to make su re all
* required fields are provided
*/
publ i ¢ bool ean isReady() {
f or (String terminalld: terminals  .keySet()) {
Terminal t = terminals  .get(terminalld);
i f ('t.isOptional() && 't.isAttached()){
return fal se;
}
}
return true;
}
publ i ¢ Terminal getWireEndTerminal(String wireld) {
i nt pos = wireld.indexOf( ‘", wireld.indexOf( ) +1)+1;
return terminals .get(wireld.substring(pos));
}
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Appendix 4: Wire class for connecting Mashup Widget

package com.bit. mashup.client;

i nport gwt.canvas.client.Canvas;

/**

* Wire Canvas for drawing connectors between Mashu
*

* Amin Anjomshoaa
*

p(Jb| i ¢ class WireCanvas ext ends Canvas {
/I relative position of start
private Point  start

nul | ;

/I absolute position of canvas
privat e Point  position

nul | ;

/I coordinate of end point
private int endPosX =-1;
private int endPosY =-1;

publ i ¢ WireCanvas( i nt startX,
start new Point(0, 0);
position new Point(startX,startY);
setBackgroundColor( TRANSPARENT
setStyleName( "connector-wire" );

i nt startY) {

}

public int getEndPosX(){
return endPosX;
}

public int getEndPosY(){
return endPosY;
}

/*

* stores end position locally

*/

publ i ¢ voi d saveEndPosition(
endPosX = x;
endPosY =vy;

int x, inty)

}

publ i c voi d setStart( i nt startX,
start new Point(startX-
}

/*
* returns the appropriate canvas position
* the input coordinates values are absolute
*/
publ i ¢ Point drawTo( int endX, intendY){
/I make target position non-absolute
Point end = new Point(endX -

i nt startY){
position

position
i nt coeffMulDirection = 100;

i nt distance = start .distanceTo(end);
i f (distance < coeffMulDirection){

coeffMulDirection = distance / 2;

}

. X, startY-

p widgets

position . vy);

. x,endY -  position .y);
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Point d1 =
Point d2 =

Point[] points =
points[0] =
points[1] =
points[2] =
points[3] = end,;

new Point[4];
start
new Point(  start
new Point(end.

Point min =
Point max =

start
start

.clone();
.clone();

for (inti=l;i<4;i++){
i f (pointsi].
min.

X < min.
X = pointsJi].

y < min.

i f (pointsi].
i y = points[i].

min.

i f (pointsi].
max.

X > max.
X = pointsi].

i f (pointsi].
max.

y > max.
y = points]i].

i nt lw=max.
i nt Ih = max.

X -min.  X;
y -min. y;

setPixelSize(lw+20, Ih+20);
clear();

for (inti=0;i<4i++){

points[i].moveDelta( -1 * min.

/I Draw the border
setLineCap( Canvas . ROUND
setStrokeStyle( "#0000ff"
setLineWidth(5);
beginPath();
moveTo(points[0].
cubicCurveTo(points[1].
points[2].
stroke();

/I Draw the inner bezier curve
setLineCap( Canvas . ROUND
setStrokeStyle(
setLineWidth(3);
beginPath();
moveTo(points[0].
cubicCurveTo(points[1].

points[2].
stroke();

position .moveDelta(min.
return position

. x +d1.
X + d2.

);

x+15,points[0].
X,points[1].
y,points[3].

"#ADDBE6" );

x+15,points[0].
X,points[1].
y,points[3].

new Point(1 * coeffMulDirection, 0);
new Point(-1 * coeffMulDirection, 0);

X, start .y +dl. y);
x,end. y+d2. y);

x){

y){

x){

v {

X , -1 * min. y);

y+15);
y,points[2]. X,

x+10,points[3]. y+10);

y+15);
y,points[2]. X,
x+10,points[3]. y+10);

X, min. y);
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Appendix 5: Part of Mashup Editor code

package com.bit.mashup.client;

i mport java.util.Collection;
i nport java.uti.LHashMap;
i mport java.util.LinkedHashMap;

i mport com.bit.mashup.client.remote.MashupRemote;
i mport com.bit.mashup.client.ui.WidgetLink;

i mport com.bit.mashup.domain.Mashup;

i mport com.bit.mashup.domain.WidgetType;

i mport com.google.gwt.core.client. GWT;

i mport com.google.gwt.event.dom.client.ClickEvent;

i nport com.google.gwt.event.dom.client.ClickHandler;
i mport com.google.gwt.user.client.Window;

i nport com.google.gwt.user.client.rpc.AsyncCallback;
i mport com.google.gwt.user.client.ui.Button;

i mport com.google.gwt.user.client.ui.Composite;

i mport com.google.gwt.user.client.ui.DecoratedStackPanel;
i nport com.google.gwt.user.client.ui.HorizontalPanel;
i mport com.google.gwt.user.client.ui.VerticalPanel;

publ i c cl ass MashupEditor ext ends Composite {

private static MashupPanel mashupPanel ;
/I Mashup Data Object

private Mashup mdo= null;

pri vat e VerticalPanel services = null;

publ i ¢ MashupEditor(){
HorizontalPanel panel = new HorizontalPanel();
mashupPanel = new MashupPanel(800, 500);

DecoratedStackPanel stackPanel = new DecoratedStackPanel();
stackPanel.setWidth( "200px" );
services = new VerticalPanel();

listServices();

stackPanel.add( services , "Services" ,fal se);

VerticalPanel actions = new VerticalPanel();

stackPanel.add(actions, "Actions" , fal se);

Button loadButton = new Button(  "Load Mashup" );

actions.add(loadButton);

loadButton.addClickHandler( new ClickHandler() {

publ i ¢ voi d onClick(ClickEvent event) {
loadMashup();
}
D
Button saveButton = new Button(  "Save Mashup" );

actions.add(saveButton);

saveButton.addClickHandler( new ClickHandler() {
publ i ¢ voi d onClick(ClickEvent event) {

saveMashup();

D

Button runButton = new Button(  "Run Mashup" );
actions.add(runButton);
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runButton.addClickHandler( new ClickHandler() {
publ i ¢ voi d onClick(ClickEvent event) {

runMashup();
}
i
panel.add( stackPanel );
panel.add( mashupPanel );
initWidget(panel);

}

public static voi daddBox(MashupWidget aWidget){
mashupPanel .addMashupWidget(awidget, 100, 100);

}

publ i ¢ voi d loadMashup(){
mashupPanel .clear();
mashupPanel .loadMashup();

}
publ i c voi d listServices(){
MashupRemote. Util. getinstance  ().listWidgetTypes(
new AsyncCallback<Collection<WidgetType>>(){
@Override
publ i ¢ voi d onFailure(Throwable caught)
Window. alert (caught.getMessage());
@Override
publ i ¢ voi d onSuccess(Collection<WidgetType> widgets)
f or (WidgetType widgetType : widgets) {
services .add( new WidgetLink(widgetType));
}
}
i
}

publ i c voi d saveMashup(Mashup mdo){
mdo.setBoxList( mashupPanel .getBoxes());

mdo.setPathList( mashupPanel .getPaths());
getinstance  ().saveMashup(
mdo, new AsyncCallback<Long>(){

@Override
publ i ¢ voi d onFailure(Throwable caught)

MashupRemote.Util.

{
Window. alert (caught.getMessage());
}
@Override
publ i ¢ voi d onSuccess(Long result)
{
Window. alert ("Mashup has been saved"
}

b

);
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Appendix 6: Part of Mashup Panel code

package com.bit. mashup.client;

i nport java.util.ArrayList;
i mport java.uti.L HashMap;
i nport java.util.HashSet;
i mport java.util.Set;

i mport com.allen_sauer.gwt.dnd.client.DragContext;

i nport com.allen_sauer.gwt.dnd.client.drop.AbsolutePositi onDropController;

i mport com.bit.mashup.domain.Box;

i mport com.bit.mashup.domain.Path;

i mport com.google.gwt.core.client. GWT;

i mport com.google.gwt.json.client. JSONArray;

i nport com.google.gwt.json.client. JSONObiject;

i mport com.google.gwt.json.client. JSONParser;

i nport com.google.gwt.json.client. JSONValue;

i mport com.google.gwt.user.client.DOM,;

i nport com.google.gwt.user.client.rpc.AsyncCallback;
i mport com.google.gwt.user.client.ui.AbsolutePanel;
i nport com.google.gwt.user.client.ui.Image;

i mport com.google.gwt.user.client.ui.wWidget;

publ i ¢ cl ass MashupPanel extends AbsolutePanel {

vat e HashMap<String, WireCanvas> wires =
new HashMap<String, WireCanvas>();
privat e WireCanvas currentWire = null;
privat e String currentWireld = null;
pri vat e HashMap<String, MashupWidget> widgets =
new HashMap<String, MashupWidget>();

pr

private static MashupWidgetDragController mashupDragger = nul | ;
private static AbsolutePositionDropController mashupDropper = nul | ;

private static ConnectorDragController dragController

/**

* Create a remote service proxy.

*/

private final MashupServiceAsync mashupService =GWT
create (MashupService. cl ass);

private bool ean stored = fal se;
/[ absolute position of mashup panel
private int top =0;

private int left =0;

public int getPanelTop() {

return top ;
}

public int getPanelLeft() {
return left ;
}

publ i ¢ MashupPanel( i nt width, i nt height) {
setPixelSize(width, height);
i f ( dragController == null){

dragController = new ConnectorDragController(

= null;

this, false){
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pr ot ect ed Widget newDragProxy(DragContext context) {
AbsolutePanel container = new AbsolutePanel();
DOM. setStyleAttribute (container.getElement(),
"overflow" , "visible" );
r et ur n container;

dragController .setBehaviorDragProxy( true);

// drag & drop controllers of MashupWidget

mashupDragger = new MashupWidgetDragController( t hi s, fal se);
mashupDragger .setBehaviorConstrainedToBoundaryPanel( true);
mashupDragger .setBehaviorMultipleSelection( fal se);

/l instantiate our drop controller

mashupDropper = new AbsolutePositionDropController( t hi s);
mashupDragger .registerDropController( mashupDropper );

}

publ i ¢ voi d drawWire(String wireName) {
String[] parts = wireName.split( ",
MashupWidget startWidget = widgets .get(parts[0]);
Terminal startTerminal =

startWidget. terminals  .get(parts[0]+ "I" +parts[1]);
MashupWidget endWidget = widgets .get(parts[3]);
Terminal endTerminal =
endWidget. terminals  .get(parts[2]+ "I" +parts[3]);
Point start = startTerminal.getAbsolutePosition() ;
/Istart. moveDelta(-1*left, -1*top);
WireCanvas wire = new WireCanvas(start. x- left , start. y-top );
add(wire,start. X, start. y);
wires .put(wireName, wire);

Point end = endTerminal.getAbsolutePosition();
end.log( "drawWire" );
wire.saveEndPosition(end. x-left ,end. y-top);
moveEndOfWireTo(wireName, end. X, end. y);

}

publi ¢ voi d addMashupWidget(MashupWidget widget, int x, inty)

mashupDragger .makeDraggable(widget, widget.getHandle());
widgets .put(widget.getWidgetld(), widget);

add(widget,x,y);
displayWidget(widget);
}
publ i ¢ voi d addWire(String startTerminal, i nt startX, i nt startY) {
currentWire = new WireCanvas(startX- left , startY- top );
currentWireld = startTerminal;
add( currentWire ,startX- left ,startY- top );
}

publ i ¢ voi d removeCurrentWire() {
remove( currentWire );

currentWire = nul | ;
currentWireld = null;
}
publ i ¢ voi d removeWire(String wireld) {
WireCanvas wire = wires .get(wireld);

remove(wire);
wires .remove(wireld);
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}
/*
* Displays mashup and draws relevant components
*/
publ i c voi d display() {
f or (String wname : widgets .keySet()) {
displayWidget( widgets .get(wname));
}
}

publ i c voi d displayWidget(MashupWidget widget){
top = thi s.getAbsoluteTop();
left = this.getAbsoluteLeft();
widget.setPanelPosition( left , top);
i nt width = widget.getOffsetWidth();
i nt delta = (widget.getOffsetHeight() - 50) /

widget. terminals  .size();
i nt termY = widget.getRelativeTop()+15;
inti=1;
f or (String thame : widget. terminals  .keySet()) {
Terminal t = widget.getTerminal(thame);
i f (t.getType() == Terminal. OUTPUT_PORTK

dragController .makeDraggable(t);
t.setPosition(width - 15, 15 + (delta * i));
add(t, widget.getRelativeLeft()+ width -15,
termY + (delta * i)) ;
} el se{
TerminalDropController dropControlle r =
new TerminalDropController(t);

dragController .registerDropController(dropController);
t.setPosition(-15, 15 + (delta * i));

i++;

}
}

/*
* fixes the currentWire
*/
publ i c voi d fixWire(String targetid, int endX, int endY){
String wireld = currentWireld +"["  +targetld;
currentWire  .saveEndPosition(endX- left ,endY- top);
wires .put(wireld, currentWire );
moveEndOfWireTo(wireld, endX, endY);

}

publ i c voi d redrawCurrentWire( i nt thelLeft, i nt theTop){
Point pos = currentWire  .drawTo(thelLeft, theTop);

pos X+"px" )

pos. y+'px" );
}
publ i ¢ voi d moveStartOfWireTo(String wireld, i nt newLetft,
i nt newTop){

WireCanvas wire = wires .get(wireld);
wire.setStart(newLeft- this.left ,newTop- this.top);

Point pos = wire.drawTo(wire.getEndPosX()+5,
wire.getEndPos Y()+5);

DOM. setStyleAttribute (wire.getElement(), "top" , pos.

DOM. setStyleAttribute (currentWire .getElement(), "left"

DOM. setStyleAttribute (currentWire .getElement(), "top"

DOM. setStyleAttribute (wire.getElement(), "left" , pos.

add(t, widget.getRelativeLeft()-15, termY + (delt a*i));

X+"px" );
y+'px" );
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publ i ¢ voi d moveEndOfWireTo(String wireld, i nt newLeft, i nt newTop){
WireCanvas wire = wires .get(wireld);
Point pos = wire.drawTo(newLeft- left +5, newTop- top +5);
DOM. setStyleAttribute (wire.getElement(), "left* , pos. x+"px" );
DOM. setStyleAttribute (wire.getElement(), "top" , pos. y+"px" );
}
publ i c ArrayList<String> getOutWires(String widgetld){
ArrayList<String> outWires = new ArrayList<String>();
f or (String wireld : wires .keySet()) {

i f (wireld.startsWith(widgetld)) {
outWires.add(wireld);

}
} .
ret ur n outWires;
}
/* extract all wires that are connected to input po rts of
* the given widget
*/
publ i ¢ ArrayList<String> getinWires(String widgetld){
ArrayList<String> inWires = new ArrayList<String>();
f or (String wireld : wires .keySet()) {
i f (wireld.endsWith(widgetld)) {
inWires.add(wireld);
}
} .
r et ur n inWires;
}
publ i ¢ voi d saveEndPosition(String inWire, i nt thelLeft, i nt theTop) {
WireCanvas wire = wires .get(inWire);
wire.saveEndPosition(theLeft- left ,theTop- top);
}
publ i c voi d loadMashup() {
}
publ i ¢ Set<Box> getBoxes() {
Set<Box> boxes = new HashSet<Box>() ;
f or (String wname : widgets .keySet()) {
MashupWidget widget = widgets .get(wname);
Box box = new Box();
box.setPosx(widget.getAbsoluteLeft());
box.setPosy(widget.getAbsoluteTop());
/Ibox.setWidgetType(new WidgetType());
boxes.add(box);
}
r et ur n boxes;
}
publ i ¢ Set<Path> getPaths() {
Set<Path> paths = new HashSet<Path>() ;
f or (String wname : wires .keySet()) {
/IWireCanvas wire = wires.get(wname);
Path path = new Path();
path.setAddress(wname);
paths.add(path);
}
r et ur n paths;
}
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Appendix 7: A simple input widget that extends kashupWidget class

package com.bit. mashup.client;
i nport com.google.gwt.user.client.ui.TextArea;
public cl ass InputWidget ext ends MashupWidget {
private TextArea field = newTextArea();
publ i ¢ InputWidget(String theWidgetld,String theTitle) {
super (theWidgetld, theTitle);

appendBody( new TextArea());
setVisibleLabels( fal se);

}

publ i ¢ String run(){
return field .getValue();
}




Bibliography 123

Bibliography

Anjomshoaa (2009), Amin Anjomshoaa, Gerald Badad, Amin Tjoa, Exploiting
Mashup Architecture in Business Use Cases, Thelhg&mational Conference
on Network-Based Information Systems (NBIS 2008glidnapolis USA

Anjomshoaa (2006), Anjomshoaa, A. , Karim, S.,y@lganfar, F. , Tjoa A M.
(2006), Exploitation of Semantic Web technologyRP systems, Procs. Of
Confenis 2006

Apache Cocoon (2009), The Apache Cocoon Propgi;//cocoon.apache.ordast
visited November 2009

Bell, Michael (2008). "Introduction to Service-Qnted Modeling”. Service-Oriented
Modelling: Service Analysis, Design, and Architeetuwiley & Sons. pp. 3.
ISBN 978-0-470-14111-3

Berners-Lee, T. (2001), The Semantic Web, Scientifnerican, May 2001

Blackman (2007), Andreas Ekelhart, Stefan Fenzn@e®oluch, Markus D.
Klemen, Edgar R. Weippl , Architectural approachtandling semi-structured
data in a user-centered working environment, lagéonal Journal of Web
Information Systems, 2007, Volume 3, pp. 198-28EN 1744-0084, DOI
10.1108/17440080710834247

BPEL Sub-processes (2009), BPEL for sub-processes,
http://www-28.ibm.com/developerworks/webservicésAry/specification/ws-
bpelsubprog/last visited November 2009

BPEL4People (2009), BPEL4Peoptetp://en.wikipedia.org/wiki/BPEL4Peoplast
visited November 2009

Bush, V. (1945). As we may think. The Atlantic Mblyt176(1) (1945) p101-108

Cherbakov (2007a), Cherbakov, L., Bravery, A., Guad, B., Pandya, A., Bagget,
J.: Changing the corporate IT development modgbpiray the power of
grassrots computing. IBM System Journals 46(4),7200



Bibliography 124

Cherbakov (2007b), Cherbakov, L., Bravery, A., Band\.. SOA meets Situational
Applications: Changing Computing in the Enterpri2907,
http://www.ibm.com/developerworks/

Cocoon (2009), Apache Cocoon Framewaitkp://cocoon.apache.ordast visited
November 2009

CRA (2003), CRA Conference on "Grand Research €hgé#ls in Information
Security & Assurance", Final Report: Four Grand I@&mges in Trustworthy
Computing, p. 23

Daniel (2007), Daniel, F., Matera, M., Yu, J., Batlah, B., Saint-Paul, R., Casalti,
F.: Understanding Ul Integration. A Survey of Peyhk, Technologies, and
Opportunities. IEEE Internet Computing 11(3), 59-8807

Dapper (2009), Dapper homepal#p://www.dapper.net/last visited November
2009

Data Integration (2009http://en.wikipedia.org/wiki/Data_integratigrast visited
November 2009

Dornan (2007), Andy Dornan, Mashup Basics: Thred¢lfe Money, 2007
http://www.networkcomputing.com/data-networking-ragament/mashup-
basics-three-for-the-money.phgdast visited November 2009

Eclipse Plug-ins (2009), Azad Bolour, Notes onHeépse Plug-in Architecture,
http://www.eclipse.org/articles/Article-Plug-in-
architecture/plugin architecture.htnlhst visited November 2009

EIU (2007), The Economist Intelligence Unit: Sesdiusiness - Web 2.0 goes
Corporate.

FAST (2008), FAST: EU Project, INFSO-ICT-216048@8), http://fast.morfeo-
project.eu/, last visited November 2009

Feldman, S. (2005), Susan Feldman, Joshua DuhlHidden Costs of Information
Work, IDC White paper, March 2005

Fitzgibbon (2004), Fitzgibbon, A. and Reiter, Blgmories for life: managing
information over a human lifetime, Grand Challenge€omputing Research,
pages 13-16. The British Computer So-ciety.,
http://www.ukcrc.org.uk/gcresearch.pdf

Forms (2009), W3C Forms Working Grountp://www.w3.org/MarkUp/Forms/
last visited November 2009

Gartner (2008), Top 10 Strategic Technologies @ Gartner Symposium/ITxpo,
http://www.gartner.com/it/page.jsp?id=77721&st visited November 2009




Bibliography 125

Gartner (2009), Gartner Five Business IntelligelRoedictions for 2009, Gartner
Business Intelligence Summit 2009,
http://www.gartner.com/it/page.jsp?id=856714 , lasited November 2009

Geocoding (2009), Google Maps APl Geocoding Seyvice
http://code.google.com/apis/maps/documentationfgiog/index.html, last
visited November 2009

Google Maps (2009), Google Map homepage, http:/4gmopgle.com , last visited
November 2009

Google Sidewiki (2009Rttp://www.google.com/sidewiki/intl/en/index.htmlast
visited November 2009

Gruber, T. R. (1995), Toward Principles for the igaf Ontologies Used for
Knowledge Sharing. International Journal Human-CotapStudies, 43(5-
6):907-928, 1995.

Gnowsis project (2009), http://www.gnowsis.orgtlaisited November 2009

GWT (2009). Google Web Toolkit. http://code.googten/webtoolkit/, last visited
November 2009.

Haystack (2009), Haystack project, http://grougslenit.edu/haystack/, last visited
November 2009

Hoyer (2008a), Volker Hoyer and Marco Fischer, MarlOverview of Enterprise
Mashup Tools, ICSOC 2008, Springer-Verlag Berlindetherg, LNCS 5364,
pp. 708-721, 2008.

Hoyer (2008b), Hoyer, V., Stanoevska-Slabeva, Kannér, T., Schroth, C.:
Enterprise Mashups: Design Principles towards theglLTail of User Needs.
In: IEEE International Conference on Services Coamngu(SCC), vol. 2, pp.
601-602, 2008

Hoyer (2009), Volker Hoyer and Katarina StanoevSkabeva , The Changing Role
of IT Departments in Enterprise Mashup EnvironmentSSOC 2008,
Springer-Verlag Berlin Heidelberg 2009, LNCS 54{@, 148-154, 2009.

HtmlUnit (2009), HtmlUnit http://htmlunit.sourceforge.netlast visited November
2009

iIGoogle (2009), iGoogle Homepage, http://www.goomden/ig, last visited
November 2009

Information Integration (2009http://en.wikipedia.org/wiki/Information_integratip
last visited November 2009




Bibliography 126

IRIS Semantic Desktop (2009)ttp://www.openiris.org/ last visited November
2009

JackBe (200), Jackbe company website, http://wackhe.com, last visited
November 2009

Janner (2007), Janner, T., Canas, V., Hierrd,idano, D., Reyers, M., Schroth, C.,
Soriano, J., Hoyer, V.: Enterprise Mashups: Putsirigce on next generation
global SOA. In: Tutorial at the 8th Int. Conf. one/Information Systems
Engineering, 2007

JSON (2009), JavaScript Object Notatibttp://json.orglast visited November
2009

KAo0S (2003), Uszok, A., Bradshaw, J., Jeffers,RRu;j, N., et al. (2003). KA0oS
Policy and Domain Services: Toward a DescriptiomgitApproach to Policy
Representation, Deconfliction, and Enforcementidy@003: Workshop on
Policies for Distributed Systems and Networks. &ger-Verlag.

Kapow (2009), Kapow technologies company websitp; fkapowtech.com, last
visited November 2009

Legner (2007), Legner, C.: Is there a Market fab/&ervices? - An Analysis of
Web Services Directories. In: Proceedings of thdritsrnational Highlight
Workshop on Web APIs and Services Mashups, 2007

Lixto (2008), Lixto Solutions, http://www.lixto.contast visited November 2009

Mash Maker (2009), Intel Mash Maker, http://masheraktel.com, last visited
November 2009

Mashup Basics (2009), Mashup Basics: Three foMbeey, Andy Dornan,
http://www.networkcomputing.com/showitem.jhtm|?el@iD=201804223, last
visited November 2009

Mashup Center (2009), IBM Mashup Center,
http://www-01.ibm.com/software/info/mashup-centast visited November
2009

Mashup Guide (2008), A Business Guide to Enterpviashups, JackBe
Corporation, April 2008

Medjahed (2003), Brahim Medjahed, Boualem BeratalAthman Bouguettaya,
Anne H. H. Ngu, Ahmed K. ElImagarmid, “Business-tgsimess interactions:
issues and enabling technologies”, The VLDB Jou(®a03) 12: pp 59-85.

METEOR-S (2009), Semantic Web Services and Prosgsse
http://Isdis.cs.uga.edu/projects/metegradt visited November 2009




Bibliography 127

Microformats (2009), http://www.microformats.orgst visited November 2009

Music Mashups (2009), http://en.wikipedia.org/wikdshup (music), last visited
November 2009

Gorza (2007), T. Groza, S. Handschuh, K. MoellercG8mnes, L. Sauermann, E.
Minack, C. Mesnage, M. Jazayeri, G. Reif, and RdjGusdottir: The
NEPOMUK Project - On the way to the Social Semabtsktop. Procs. of |-
Semantics’ 07, 2007

Nepomuk (2009), Nepomuk Project Synopsis:
http://nepomuk.semanticdesktop.org/xwiki/bin/dovadéMainl/Project+Sum
mary/NEPOMUK-Synopsis.pdf, last visited Novembe020

O'Reilly, T. (2005), What Is Web 2.0: Design Patteand Business Models for the
Next Generation of Software, September 2005,
http://www.oreillynet.com/pub/a/oreilly/tim/news/@8/09/30/what-is-web-
20.html, last visited November 2009

O'Reilly, T. (2006), Levels of the Game: The Hietay of Web 2.0 Applications,
July 2006 http://radar.oreilly.com/2006/07/levels-of-the-gathe-hierarc.html
, last visited November 2009

O'Reilly Media (2007), Programming Collective Itiggnce: Searching and
Ranking, white paper, August 2007,
http://whitepapers.techrepublic.com.com/abstragkadocid=323363 last
visited November 2009

OWL-S (2009), Semantic Markup for Web Services,
http://www.w3.org/Submission/OWL-Slast visited November 2009

Popfly (2009), Microsoft Popfly, http://www.popflyom, last visited November
2009

Programmable Web (2009), Programmable Web Top APIs,
http://www.programmableweb.com/apis, last visitedyM2009

QEDWiki (2009), QEDWIki homepage,
http://services.alphaworks.ibm.com/graduated/qediiikl, last visited
November 2009

REI (2003), Kagal, L., Finin, T., and Johshi, AOQ3). A Policy Language for
Pervasive Computing Environment. Policy 2003: Whdgson Policies for
Distributed Systems and Networks. Springer-Verlag.

Reliability (2009), Reliability of Wikipedia,
http://en.wikipedia.org/wiki/Reliability of Wikipad, last visited November
2009




Bibliography 128

RDFa (2009), RDFa in XHTML Syntax and Processing,
http://www.w3.0rg/TR/2008/CR-rdfa-syntax-200806 24kt visited November
2009

REST (2000), Representational State Transfer, Rmynas Fielding, Architectural
Styles and the Design of Network-based Softwardnikgctures, Ph.D. Thesis,
University of California, Irvine, Irvine, Califorai 2000.

RSS (2009), Really Simple Syndicatidnttp://en.wikipedia.org/wiki/RSSast
visited November

Sauermann (2005), Sauermann L., Bernardi A., an@yBléA. (2005), Overview and
Outlook on the Semantic Desktop, Proceedings ol ¢h&Vorkshop on The
Semantic Desktop at the ISWC 2005 Conference

Schmelzer (2006), Roland Schmelzer, Rich Interrpgligations: Market Trends and
Approaches, zapThink foundation report, July 2006

Schmid (1998), Schmid, B., Lindemann, M.: Elemeaita Reference Model for
Electronic Markets. In: Proceedings of the 31st Hiawmt. Conf. on System
Sciences (HICSS) (1998)

Shayeganfar (2009), Ferial Shayeganfar, ApplicaticBemantic Web Material
Libraries in AEC Context , Ph.D. Thesis, Vienna\nmsity of Technology,
Austria, 2009

SemanticLIFE (2004), M. Ahmed, H.H. Hoang, M.S. ikarS. Khusro, M.
Lanzenberger, K. Latif, E. Michlmayr, K. Mustofa, TH.Nguyen, A. Rauber, A.
Schatten, M.N. Tho, A.M. Tjoa: SemanticLIFE - A Frawork for Managing
Information of a Human Lifetime, Procs. Of the @tkernational Conference
on Information Integration and Web-based Applicasiand Services, 2004

Shuaib (2006), Shuaib Karim and A Min Tjoa, 'Todsthe Use of Ontologies for
Improving User Interaction for People with Spediagleds’, in ICCHP 2006
(10th Intl. Conference on Computers Helping Peaptk Special Needs) 12-
14th Jul'06, Linz - Austria . Published in LNCS $pgringer Berlin /
Heidelberg, volume 4061 / 2006, pp. 77-84 ,ISBN648-36020-4, DOI:
10.1007/11788713 12

Shuaib (2007), Shuaib Karim, Khalid Latif and ArMijoa 'Providing Universal
Accessibility using Connecting Ontologies: A HalisApproach , in HCII
2007 (12th International Conference on Human-Coeplateraction) 22-27th
July'07, Beijing - China. Published in LNCS by $yer Berlin / Heidelberg,
vol. 4556(7) / 2007, pp. 637-646, ISBN: 978-3-58232-2

SWRL (2004), Horrocks. I, P.F. Patel-SchneidereBoH, Tabet. S, Grosof. B, and
Dean. M, “SWRL: A semantic web rule language cormgrowl and ruleml”,
2004, http://www.w3.org/submission/SWRL/., last tesi November 2009



Bibliography 129

WAI-ARIA (2009), Web Accessibility Initiative-Accesble Rich Internet
Applications, W3C Working Draft, February 2009,
http://www.w3.org/TR/wai-arig/last visited November 2009

Watt (2007), Stephen Waat, The evolution of the SPdt 2: Situational
applications and the mashup ecosystem, IBM develdpeks,
http://www.ibm.com/developerworks/webservices/ligrars-soa-mashups?/
last visited November 2009

Web Services (2009), W3C Web Service Activityp://www.w3.0rg/2002/wslast
visited November 2009

WS-BPEL (2009), Business Process Execution Langtaad&'eb Services version
1.1, http://www.ibm.com/developerworks/webservices/liytapecification/ws-
bpel/, last visited November 2009

WSMF (2002), D. Fensel and C. Bussler: The WebiSeModeling Framework
WSMF, Electronic Commerce Research and Applicafit(), 2002.

WSMO (2009), Web Service Modeling Ontolodmtp://www.wsmo.org/index.html
last visited November 2009

XForms (2009), XForms 1.1, W3C Recommendation, Ret@009,
http://www.w3.org/TR/xforms11/Aast visited November 2009

XSWT (2009), SWT is an XML-based GUI-descriptiondgaage for SWT,
http://sourceforge.net/projects/xsw#st visirted November 2009

Yahoo Maps (2009), Yahoo Maps homepage, http://rtgapso.com, last visited
November 2009

Yahoo Pipes (2009), Yahoo Pipes homepage, htgpedpyahoo.com, last visited
November 2009

Forrester (2008), Young, G., Daley, E., Gualtibti, Lo, H., Ashour, M.: The
Mashup Opportunity.

Zarnekow (2006), Zarnekow, R., Brenner, W., Pilgram Integrated Information
Management. Applying Successful Industrial Concept3. Springer, Berlin,
2006



Curriculum Vitae

130

Curriculum Vitae

Personal | nformation

Name
Address

E-mail addresses

Homepage
Date of birth

Education

Amin Anjomshoaa
Kammelweg 10/212, A-1210 Vienna, Austria

anjomshoaa@ifs.tuwien.ac.at

andjomshoaa@qgmail.com

http://www.amininfo.net
24.08.1973

2007 — Present

2007 — Present

2006 — 2007
2003 - 2005
2003

1991 - 1997

Doctoral study at the InstituteSoftware Technology
and Interactive Systems, Information & Software
Engineering Group, Vienna University of Technology,
Austria

Doctoral study at the Faculty ahfecture, department
of Building Physics and Building Ecology, Vienna
University of Technology, Austria

M.Sc. in Information Management, Viehimaversity of
Technology, Austria

M.Sc. in Software Engineering & Intér@®mputing,
Vienna University of Technology, Austria

B.Sc. in Data Engineering & Statistics (Ndiation),
Vienna University of Technology, Austria

B.Sc. In Applied Mathematics and Comp&cience,
Kerman University, Iran



Curriculum Vitae 131

Work Experience

2003 — Present Institute of Software Technologintractive Systems,
Vienna University of Technology; Project Assistant
Faculty

2008 — Present Secure Business Austria, IT Compet€enter; Project
Manager / Programmer

2002 — 2003 ISOLAB EDV-GMBH, Vienna, Austria; Chief
Technology Officer

2000 - 2001 SWP Office, Tehran, Iran; Project Mamagjoint
Austrian-Iranian research project)

1999 - 2000 Nemood Inc., Kerman, Iran; Network Mpgara /

Software Manager

1994 — 1999 Kerman University, Kerman, Iran; Sys#stministrator
/ Programmer / Instructor

Publications

Amin Anjomshoaa, Vo Sao Khue, A Min Tjoa,Edgar WxjpMichael Hollauf,
Context Oriented Analysis of Web 2.0 Social Netw@bntents MindMeister
Use-case, Accepted for presentation in The 2nd rAdizonference on
Intelligent Information and Database Systems, 24vgch 2010, Hue City,
Vietnam, Springer LNCS/LNAI

Amin Anjomshoaa, Andreas Hubmer, A Min Tjoa, Conibin and Integrating
Advanced IT-Concepts with Semantic Web Technology Mashups
Architecture Case Study, Invited paper in The 2nsiaA Conference on
Intelligent Information and Database Systems, 24vigch 2010, Hue City,
Vietnam, Springer LNCS/LNAI

Mansoor Ahmed, Amin Anjomshoaa, Muhammad Asfandeyar Min Tjoa,
Towards an Ontology-Based Solution for Managingeh&e Agreement Using
Semantic Desktop, Accepted for presentation in High International
Conference on Availability, Reliability and SecyrtARES 2010), February,
15th — 18th 2010, Krakow, Poland

Amin Anjomshoaa, Gerald Bader, and Amin Tjoa, Explg Mashup Architecture
in Business Use Cases, NBIS 2009, Indianapolis USA



Curriculum Vitae 132

Asfandeyar, M. A.; Anjomshoaa, A.; Weippl, E. R.1§oa, A. M. (2009), Blending
the Sketched Use Case Scenario with License Agretsnusing Semantics., in
Dimitris Karagiannis & Zhi Jin, ed., 'KSEM', Spger, , pp. 275-284 .

T. Moser, K. Schimper, R. Mordinyi, A. AnjomshoaAOA - A Semi-automated
Ontology Alignment Method for Systems Integration Safety-critical
Environments; 2nd IEEE Intl. Wsh. on Ontology, Foka, Japan; 16.03.2009 -
19.03.2009; in:"2nd IEEE Intl. Wsh. on Ontology2009), ISBN: 978-0-7695-
3575-3; S. 724 - 729.

Shayeganfar, F., Anjomshoaa, A. (2009). Exploitaidd Semantic Building Model
in Indoor Navigation Systems, EGU 2009, to be presk in European
Geosciences Union General Assembly, April 2009.

Shayeganfar, F., Mahdavi, A., Suter, G., Anjomsh@aa(2008). Implementation of
an IFD library using Semantic Web technologies:a&e study, ECPPM 2008
eWork and eBusiness in Architecture, Engineerind) @anstruction, pp. 539 —
544,

M. Ahmed,A. Anjomshoaa, A. Tjoa:Context-Based Feiwslanagement of Personal
Information Using Semantic Desktop: SemanticLIFBE€8&tudy; iiWAS 2008,
Linz; 24.11.2008 - 26.11.2008; in:"Proceedings bé& t10th International
Conference on Informationb Integration and Web-tase
Application&Services", Oesterreichische Computers&@schaft, Band 241
(2008), ISBN: 978-1-60558-349-5; S. 214 - 221.

Amin Anjomshoaa, A Min Tjoa: Integration of Seman¥Forms and Personal Web
Services as a Tool to Bridge the Gap between Palrdoesktops and Global
Business Processes, UNISCON 2008

Amin Anjomshoaa, A Min Tjoa: Improving Web Form Agssibility using Semantic
XForms for People with Cognitive Impairments, Cortgps Helping People
with Special Needs (ICCHP 2008), Springer

Shayeganfar, F., Anjomshoaa, A., Tjoa, A. (2008)Smart Indoor Navigation
Solution based on Building Information Model and o@le Android,
Computers Helping People with Special Needs (ICCG28B8), Springer, pp.
1050 — 1056.

M. Ahmed, A. Anjomshoaa, M. Nguyen, A. Tjoa: Towsrdn Ontology-based
Organizational Risk Assessment in Collaborative iEmments using the
SemanticLIFE, ARES 2007

H. Hoang, M. Nguyen, A. Tjoa, A. Anjomshoaa: A Front-End Approach for
User Query Generation and Information Retrieval tihe SemanticLIFE
Framework"; iiWAS2006 - The 8th International Camfiece on Information
Integration and Web-based Applications and Seryi€egyjakarta, Indonesia;
04.12.2006 - 06.12.2006; in: "Proceedings of thelBternational Conference



Curriculum Vitae 133

H

H

on Information Integration and Web-based Applicagioand Services",
Austrian Computer Society, (2006), S. 107 - 116.

. Hoang, A. Tjoa, A. Anjomshoaa: Towards a New Aggeh for Information

Retrieval in the SemanticLIFE Digital Memory FranmkWI12006 - The
2006 IEEE/WIC/ACM International Conference on Waettelligence, Hong
Kong; 18.12.2006 - 22.12.2006; in: "Proceedingthef2006 IEEE/WIC/ACM
International Conference on Web Intelligence"”, IEE&mputer Society Press,
(2006).

. Hoang, A. Tjoa, A. Anjomshoaa:VQS - An Ontologgsed Query System for the

SemanticLIFE Digital Memory Project; SWWS06 - Thad2FIP WG 2.12 &

12.4 International Workshop on Web Semantics hebjunction wioth

OTMO06, Montpellier, France; 01.11.2006 - 03.11.2006 "Proceedings of the
2nd IFIP WG 2.12 & 12.4 International Workshop onelWW Semantics”,
Springer, LNCS 4278 (2006), ISBN-978-3-540-4827%41796 - 1805.

K. Mustofa, A. Tjoa, A. Anjomshoaa: "Semantic Ehrnieent of Search Result: the

Coupling of Semantic Store and Google Service8yAE2006 - The 8th
International Conference on Information Integratioand Web-based
Applications and Services, Yogyakarta, Indones#al®.2006 - 06.12.2006; in:
"International Conference on Information Integraticand Web Based
Applications & Services", (2006).

M. Nguyen, A. Tjoa, A. Anjomshoaa, F. Shayegantditising Web Service Based

A

A

A

Business Processes Automation by Semantic Persdn&rmation
Management Systems - The SemanticLife Case; 6drnational Conference
Practical Aspects of Knowledge Management (PAKM208&enna, Austria;
30.11.2006 - 01.12.2006; in: "6th International @vence Practical Aspects of
Knowledge Management (PAKM2006)", Springer LNCR)0&), ISBN 3-540-
49998-9; S. 1 - 10.

. Tjoa, A. Anjomshoaa, S. Karim: Exploiting Sens@C for Helping the Blind in

Business Negotiations; ICCHP 2006, Linz; 07/20086;"Computers Helping
People with Special Needs", Springer, LNCS 40610620ISBN 978-3-540-
36020-9; S. 1147 - 1154.

. Tjoa, A. Anjomshoaa, S. Karim, F. ShayeganfatplBitation of Semantic Web

Technology in ERP Systems; Confenis 2006, WienQ)£2006 - 26.04.2006;
in: "Research and practical issues of enterprifariation systems”, A. Tjoa
(Hrg.); Springer, (2006), ISBN 0-387-34345-8; S7T4427.

. Tjoa, A. Anjomshoaa, M. Nguyen, F. Shayegantdsing Semantic Personal

Information Management Systems - The Semantic Cdse; 6th International
Conference Practical Aspects of Knowledge ManageifiehkKM2006), Wien;
11/2006 - 12/2006; in: "Practical Aspects of Knoadge Management",
Springer, LNAI 4333 (2006), ISBN 3-540-49998-9;1S.12.



Curriculum Vitae 134

A. Tjoa, R. Wagner, A. Anjomshoaa, F. Shayeganfemantic Web: Challenges
and New Requirements; DEXA Workshops, Copenhagergnniark;
22.08.2005 - 26.08.2005, IEEE Computer Society 2ré2005), S. 1160 -
1163.

Amin Anjomshoaa, ICT Benchmarking Tool Product RepdJnited Nations
Conference on Trade and Development, 2004

Amin Anjomshoaa, A. Schatten, A. Tjoa, H. Shafazarte Application of Software
Agent Technology to Project Management Infrastngtin: "Proceedings of
the International Conference on Information Intéigra and Web-based
Applications and Services", SCS-Publishing Hou$$)22 (invited), ISBN 3-
936150-18-4, S. 1 - 4.

Amin Anjomshoaa Knowledge Representation Using |&@Dreamer; EuroAsia
ICT 2002, Shiraz, Iran

Anjomshoaa, A. Schatten, A. Tjoa, H. ShafazandBuilding an Web-Based Open
Source Tool to Enhance Project Management, Monigoaind Collaboration in
Scientific Projects; in: "Proceedings of the Intdranal Conference on
Information Integration and Web-based Applicatiaml Services" ( iiWAS
2001) Linz , 2001, -



