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ABSTRACT

In pervasive environment, users access their eigerp
applications using heterogeneous devices. Howeeeesaing
complex applications is time consuming on devicéh imited
capabilities. Moreover, the communication betwedmese
applications is a frequent and valueless actiorciviis currently
managed by the end-user himself, by getting daten fran
application and putting it into another. In thigppawe propose a
web based framework for application integrationisThamework
first hides the heterogeneity of accessing deviicesa the service
providers and then facilitates the usage of enzmpplications,
by enabling simple communication (e.g. by drag&Jrbptween
independent and heterogeneous services. We relyinwthis
framework on the widget concept, where a widgeegiaccess to
a single functionality of an enterprise applicati@his enables to
reuse the widget user interfaces in various costext
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1. INTRODUCTION

Today, users use many applications to accompligir tiaily
tasks. They use Internet based services such & qmlrchase
and location. They use enterprise applications sashCRM
applications, professional email, and corporateaiary. And
finally, they use also telecom services such asipigp presence,
and SMS. In this paper, we refer to all these apfibns as
"enterprise applications". This covers any seruiced inside a
company to manage task automation,
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communication.

Today most users access to these applicationstieih personal
computers or their laptops, but with the technalagiadvances,
we expect the use of other types of devices suchmalile
phones, and PDAs. Indeed, network technologiesn fitee end-
devices to the core network, have significantly ioyed in the
last years. Current user devices embed severdiidmadities such
as tactile and larger screens, camera, and GP&ddition, the
emergence of the IMS architecture promises networkergence
and faster service creation. Finally, network tetbgies such as
802.11e (the approved amendment of IEEE 802.11)N Whtual
private network), and MPLS (multi-protocol label ithing)
provide security and QoS guarantee to end usereseTh
technologies provide users with new means to acestegprise
applications (using mobile phones, laptops, PDAhwimost the
same QoS and security level as if they use thethair desktop
computer.

However, neither enterprise applications nor dgwalent
methods are tailored for such usage. Indeed, dueuteent
dynamicity and heterogeneity of working methods audiness
processes, service providers (enterprise IT teamthimd party
service providers) tend either to create compler generic
applications in order to cover many functions, ocederate the
development process with service composition teldyies that
are based on the reuse of existing blocks.

The development of complex and generic applicati@ssilts in
unusable services for devices with limited captédi service
providers should thus adapt all their applicaticios each
accessing device type.

Service composition technologies are essentialbetban service
oriented architecture (SOA [1]) which has signifitg gained
maturity in this area. It enables service providersdevelop
quickly new applications based on existing bloddswever, it
remains focused on service-to-service collaboratiod is not
tailored for human-to-service interactions [2]. Ilis essentially
due to the fact that service composition mechanisn8OA are
developer centric, and thus do not take into accdha user
interface; they are instead based on complex stdadguch as
Web Services Description Language (WSDL [3]), Sien@ibject
Access Protocol (SOAP [3]), Web Service Businessc&ss
Execution Language (WS-BPEL [4]), or even REST [Bhich
are only understandable by and intended for deeesopThis
SOA shortcoming leads to new approaches (like Mghoo
PIPES [7], EZWEB [8], OPUCE SCE [9], and Microsoft
POPFLY [10]) that are more user centric. These @ggres are



based on the reuse of the user interface and irtieqmish the
service creation environment to the end user.

These emerging approaches cover the need of afipficaeation
in a web environment, but do not well cover the chexf

communication between these applications. Fromea pgint of

view, this communication between applications iségample the
drag&drop or the copy/paste between Microsoft Wimslo
programs. And we believe that the web paradigm lesatp

conceive even more powerful communication means.

In this paper, we propose a new web based frameulwak
enables an easy integration of existing enterm@g#ications and
the communication between these applications. Taimework
provides both end-users and companies with mangradges.

From end-user point of view, the framework is thegk,
personalized, easy to use accessing environmenalltohis
applications.

2. RELATED WORK

From the sequential programming to the service @sitipn tools
the main aim of changing the development methods i®duce
the time to market of more complex applicationse Philosophy
is simple: "reuse the reusable components". Tha teeusable
component” has covered over the time different rimesn
according to the used technology. Indeed, "reusedseponent"
can refer to a functior' in the sequential programming. A
function is a sequence of statements that canuseden different
places of a program. However the scope of reusahitisides
inside a single code. We saw then the appearantieeobbject
oriented programming OOP [12] in which a class (deéinition
of an object) represents the reusable componentieier, class
reusability still related to the programming langes and there
were no standards on how to define interfaces eeidm inter-
object data exchange. Thereafter, Service orieatetiitecture
SOA [1] has emerged to avoid these limitations.eA/ige in the
SOA architecture has higher granularity then asciaghe object

» Personalized: because he can load any functionality oriented programming and is accessible remotelyavjublished

of any application to his personal environment

e Easy to use: because functionalities of different
applications are loaded on the same environment.
This enables the framework to link and communicate

independent applications in order to relieve thd en
user from this task especially in devices with tedi
capabilities

From companies' point of view, this framework isapplication
integrator. It enables them

» to develop services independently from the accgssin

device,

interface. Unlike a class which is something megfuihfor the
developer, a service is more familiar to the ubtareover, SOA
architecture is empowered with W3C standards faerfaces
description and inter-service data exchange fosuelh as WSDL
and SOAP.

Over the last decade, much research work has bemsa dn
service composition, and standards such as BusiRessess
Modeling Notation (BPMN [13]), Web Services Busiaddrocess
Execution Language (WS-BPEL [4]), and BPELAWS [bé)e
emerged. BPMN is a standardized graphical reprasent of
business processes which is understandable bysdiveerson
profiles (service developers and application exgelt fills the
gap between business experts and developers. W&-BiRE

+ and to communicate these services each with othersBPEL4WS are executable languages tailored for mashand are

in order to provide the end-users with more
functionalities (e.g. location capability on a di@ry
application) with no integration effort from the
service developers

In this paper we also associate to the integrafiamework a
development methodology based on the reuse of weddd].
This facilitates their adaptation for each devitde proposed
framework is then an advanced widget container.

With this development methodology, companies do aoly

reduce the time to market of new services but alsables the
end-user to personalize his working environmentolagling only
the needed functionalities.

The outline of the paper is as follows: in sectwe give an
overview of the used technologies that reduce ithe to market
of the enterprise applications. We illustrate theedh of new
service creation environment and its requirementseiction 3.
More details on the proposed development methogodogl the
widget concept are presented in section 4. Se&isnmmarizes
the functionalities of the integration frameworkdasection 6
gives the architectural design. We discuss the tamgntarities
between our work and existent service creationstéokection 7.
We conclude the paper in section 8.

less understandable by business experts. BPELtsai@ the
inputs of orchestrations engines (such as ActivdBBi Oracle
BPEL process manager) that execute the definedepsod@hese
languages are more than service composition lamgiadpey
define business processes with different rolesjniess entities,
and relationship between each others. Usually basmess entity
publishes web services, and each web service esadia activity
in the business process.

However, these methods are hardly sufficient toe fabe

heterogeneity and the dynamicity of the user neegther the
heterogeneity of accessing devices. Indeed, theardynity of

current working methods led to the need of newiappbns for a
limited number of users and a short period of udage. This

type of requests remains a challenge for serviogigers as the
applications are not sufficiently cost effectivechese of the
limited number of users and the short period ofgasame. In

addition, the heterogeneity of accessing devicesfothe service
providers to adapt their applications to each deviava Virtual
Machine and Content adaptation tools are -certainbeful

technologies in such context but still not suffitci@s the former
hides only the processor language and the latgutadmly the
presentation layer of the application.

Following the SOA shortcomings, recent researchkviocus on
how to push the process implementation and seoaogposition
to the end-user. Automatic service composition J([156], and
[17]) and semi-automatic service composition (YaRBES [7],



EZWEB [8], and Microsoft POPFLY [10]) approachewéahen

emerged. As we stated in [18], automatic servicepmsition

tools are very simple to use as they are basedtural language
processing but they are subject to errors and hpeogessing due
to semantic reasoning and natural language progesSiemi-

automatic service composition however involves ¢hd-user in
the service creation process. Indeed, end-usersltan two or
many services to create more innovative functitiesli These
tools are usually based on the reusability of ther interfaces.

Yahoo PIPES is a web application that consistsgraghical tool
that provides end-users with the service compasitiapabilities
(mashup). Figure 1 shows an example of Yahoo PIBE&Bh
based graphical interface. Boxes represent serusesinterface
and wires represent input/output matching betwbege services.

& Btring
£ composition de sel

[ Transtate 2

‘ Translate |Frencht0 English

Lo

[ Yahoa! Gearch

i Search far {2 fwied]

G

£ Site restriction

Fipe Ouput

Figure 1: Yahoo PIPES screenshot.
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Figure 2: EZWEB screenshot.

EZWEB [8] is another framework which requires user
participation to make the composition. In this fesmork each
resource (service or data) is identified with anl@Rd has an

internal representation (XML) and eventually a driap! interface
representation (XHTML). EZWEB framework allows useio
make two subtype of composition: wiring compositard piping
composition. Wiring composition is a compositiontveeen (at
least two) graphical interfaces of services. Piptogiposition is
more complex for the end user since he has to mnekisting
resources and orchestrate them in order to builva service
using for example BPEL4WS or WS-BPEL languagesuéi@ is
the EZWEB framework screenshot.

3. APPLICATION INTEGRATOR
FRAMEWORK REQUIREMENTS

To illustrate the need for a new system lets cansihily actions
of a secretary in a company:

¢ she receives a call from Mr. Smith, a team manager,
who request a meeting with the director,

¢« she searches the caller in the directory applinat®m
have more information about him,

¢« she checks out the availability of the director his
agenda, and then, she proposes to Mr. Smith a slot,

« after being agree with Mr. Smith on a slot, sheksoo
the meeting in the director agenda and sends a
notification email for both the director and Mr. Bm

¢ and finally, books a room for the meeting.

These actions involve phone application, directapplication,
agenda application, room booking application, anchaie
application. The secretary does not only loadredse applications
but she also switches between each of them by malédia of an
application to another. For instance, she moveséiler phone
number from phone application to directory applaatin order
to find the caller information, she moves Mr. Sméthail address
from the directory application to email applicatitmsend him an
email, and finally she moves the meeting slot flagenda to the
booking room application in order to book a roonr fbat
meeting in that time.

Obviously, this is difficult to manage in currentegktops
computers but it is even more difficult in devicegh limited
capabilities such as mobile phones or a PDAs. Eaesingle
complex application — that embeds several funclibes— seems
to be too complex to be displayed on a phone hantkerefore,
our first goal is to simplify the usage of the useorking
environment independently of the used device. Rat purpose,
we first need to hide the unused functionalities coimplex
applications, and then to adapt the display ofvthele working
environment to the used device, and finally, wedn&® chain
these functionalities witlkach others to perform an intuitive (and
automatic) switching between them. In the exampeva, the
secretary will have a unified working environmehatt embeds
only her personal (useful) functions such as calteption,
directory search, agenda of the director, send lermad room
booking. These functions are chained with eachrdthassist the
end user in achieving his task.

On the other hand, the dynamicity and heterogeneftythe
working methods leads to frequent and spontaneeegsifor new
services. To face these spontaneous requests, etetaecnable
end users to create their own services. Unfortlyateirrent
service creation technologies are not designecetased directly



by the end user neither to be used from deviceh limited
capabilities. They are instead based on complewatas (SOAP,
WSDL, and BPEL) that are understandable only bygssional
developers. Consequently, we think that an inteitservice
creation tool should be based on the reuse of see interface.
This gives to the user a good outlook of what hadhieving
while he creates his services. And, reusing diyeitte end user
graphical interface hides the device adaptatioruess For
instance, if the secretary didn't have the bookirgpm
functionality in her working environment she sholdd able to
add it at the run time. The new working environmshbuld
reconfigure itself automatically so that the newdiionality will
be chained to the existing ones.

To conclude this section, the integrator framewsiruld:
« hide the unused functionalities of complex appiara,

e« aggregate these functionalities into a single

environment,
¢ chain these functionalities automatically,

e provide the end user with a real time service @aat
capabilities,

¢ hide the used device characteristics from the servi
providers,

¢ and provide the end user with a real time custotioiza
capabilities
To reach the listed goals we have adopted a newlamwent
methodology based on the widget concept [6].

4. WIDGET BASED DEVELOPMENT OF

ENTERPRISE APPLICATIONS

W3C definition [6] of widgets is Small client-side Web
applications fordisplaying and updating remote data that are
packaged in a way to allow a single download arsiahation on
a client machine, mobile phone, or mobile Interdeticé. This
definition limits a widget to data access technigmethis paper
however we extend it and propose the following rdg€in:
"widgets are small client-side web applicatiof offering
atomic functionalities of an enterprise application, packaged in
a way to allow a single download and installatiom & client
machine, mobile phone, or mobile Internet device".

Based on this definition, the new development nadtmgy

consists at first in the creation of small and masiggets instead
of one complex user interface of the enterprisdiegpn. Each
widget embeds only a single atomic functionalityaof enterprise
application as illustrated in Figure 3.

According to the preferences of the end-user arsdbhisiness
activities, a set of these widgets (functions)niegrated into his
working environment as illustrated in Figure 4. gt very useful
especially concerning complex applications as ti-eser loads
only the functionalities he needs; and these fonetities not
only behave as they were in the same applicationguinter-

widgets communication mechanisms but also intenraith

functionalities of other applications; this easessiderably the
inter-application switching.

Enterprise applications

Enterprise directory
Widget: Add contact

Function 2 1
Widget: Map

| Functions

Function 1

\

\
Exchange Lo
Widget: search confact

lheck agenda

Figure 3: Partitioning the enterprise application into
widgets.

‘Widget: send Email Widget:

¥ add content Shelp

Communication i 5

My Officetools  search Infag multimedia

Edition X % Room Booking Edition

sful identification

02317590 05
0z 7EsE 28

nassim.lagaorange R
Address . RO CAEN dition X1
47 me des Coutures BF 5240

< April, 28th >

1a085
CAEN

12001300 [servery-wp2] WP2 CallConference

* 14:00-1430 Meeting with someone

Manager: I, Philppe Michon
Secretary i Mme

Mimo Micholle Harel ¥ 1500-1530 Meeting 2

Edition [%

3

Supject [

Cortert

& Orange phone

3 Unrecister

-

¢eCe
(799

<
(6]
<D
s

5 call
B send > hide the kevh

Figure 4: Display of the working environment on a laptop.

There are two challenges in this methodology. Tirst dne is to
define the granularity of the widgets, and the sdoone is how to
perform inter-widget communication.

Regarding the granularity of the widgets, we coastie end-user
point view of application functionalities. Let'skeaa web email
application as an illustrative example. This aggilmn allows the
end-user to enter text messages, enter email distinaddress,
attach a file, send the email, view the inbox, reacemail, view a
joined file, and respond to an email. But from émel-user point
of view, the main functionalities are sending aragnview the

inbox and read an email. Therefore, we will sglistapplication

into three main widgets (reading email widget, kbadget, and

sending email widget) linked each with others.

The second challenge is how to link these widgeishewith
others. To tackle this problem, widget developersstmdefine
each widget capabilities (inputs/outputs). The frauork creates
then these links according to semantic matchingvéen inputs
and outputs of the widgets. The semantic reasoisirugit of the
scope of this paper.



As an illustrative example, consider the secretagnario above.
She needs in her working environment a phone widgat

enterprise directory widget, her manager's ageridgety mailing

widget, and room booking widget. The phone widgeistithen

define that it receives as input a phone numbergametrates the
phone call object (caller phone number, called ghammber, call
duration, call state...) as output. The enterprisectibry receives
as input a phone number, make search and generatestact
card (Name, phone number, postal address...) as tmutoThe

framework will then enable the end-user to link tdadler phone
number of the incoming call to the directory widgetthat he can
display a caller contact card automatically (orleiy) at each

incoming call.

1%\

. 1,2,and 3

Integration framewerk
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Widget 1

Widget 2

Adapt to mobile "
handset s

Widget 3

Figure5: An overview of the automatic adaptation of the
user interface.

This new development method has many advantages:

¢ Ease the usage of the working environment: with the
customization capabilities and the widget paraditire,
working environment embeds only
functionalities (and not the needed applicationgjich
results in a working environment tailored for eactu-
user.

¢ End-user service creation: the working environment
enables the end user to create its own serviceg tise
inter-widget communication capabilities. Unlike S@A

which the composition mechanisms are based on
the defined development
methodology the service composition is based on the

complex standards, in

user interface (the widgets) which is definitely rmo
intuitive for the end user as he has a good outloiok
what he is achieving while he creates his services.

¢ Automatic adaptation to the end-user device: service
developers do no longer need to adapt the apmitsti
interfaces according to each user device as thklsita

automatically performed by the integration framekvor

(the working environment) which is detailed in $ecs
5 and 6. Service providers develop a single widget
all device types. Figure 5 illustrates the adaptatbf
the widgets to the used device.

the needed

5. FUNCTIONALITIESOF THE CURRENT
INTEGRATION FRAMEWORK

The integration framework is an important componéantthe
described widget-based development methodologthignsection
we review its basic functionalities.

The first functionality of the integration frameworis the
aggregation of enterprise application functioneéitinow widgets)
into a single personalized environment named warkin
environment (illustrated in Figure 4). The integratframework
loads only the user needed widgets (defined eitiyethe user
himself or an administrator).

The second functionality is the automatic adaptataf the
working environment according to the used devicratteristics.
This functionality tackles the heterogeneity of theer devices.
For instance, if the used device is a laptop, whielongs to a
category of mobile devices with a large screen drigh

computing capabilities, the integration framewoitpthys all the
user widgets and organizes them into tabs on ae larser
interface. However, if the accessing device is allsrmobile

phone, which belongs to the category of devices Winited

screen and CPU, the integration framework dispthgswidgets
as reduced and small windows. Figure 4 and 6 ititestthe
differences between the graphical display of therking

environment on the laptop and on the mobile phone.
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Figure 6: Graphics displays of the working environment on a
mobile phone.

The third and last functionality of the integratiframework is the
inter-widgets communication mechanisms. This fuordlity aims
to provide the end-user with intuitive service camsition
mechanisms. For instance, Figure 7 illustratesxamele of such
mechanism named drag&drop. In the illustrative eplenthe user
drag a contact card of an employee in the directadget and
drop it on the location service, and then, the tiocawidget
displays the position of the employee on a map. &hé-user
does no longer need to enter the postal addredbeoiocation
widget as this information is available in the amgte directory
widget. The user can use the same mechanism to malal
(drag&drop the contact card from the directory vetigo the
phone widget) without entering the phone numbehefcontact.



The drag&drop mechanism combined with the widgetcept
enables enterprise applications to collaboratdyeasien if they
are developed independently each from others. i$ligleed very
useful for service composition and rapid businesscgsses
implementation. The drag&drop mechanism belongthéosemi-
automatic service composition category which isqrered by the
end user actions [18].
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Figure 7: Drag& drop illustration.

6. ARCHITECTURAL DESIGN AND
IMPLEMENTATION

We have implemented a prototype [6] of the senifdegrator
framework as a web application to make it accesditdm many
devices. We describe in [6] how the integrationmiesvork
aggregates many services into a single web pagenakd them
independent each from others. In this section, axeew the
aggregation step, and then, we describe one ointeewidgets
communication mechanisms named drag&drop.

6.1 Widgets aggregation
The integrator framework is composed of a cliedegiart and a
server side part.

The server side part is essentially a databasehw$dwes user
credentials, user preferences, services list, piderred services,
and services parameters.

Almost all innovative functionalities are implemedtat the client
side part of the framework. This part contains & wage and four
components: authentication component, user prefesemanager
component, download component, and parser component

The authentication component performs user autteian by
invoking the server side database in order to chibek user
credentials.

The user preferences manager component loads el rakted
parameters from the database such as: user prefeidgets, their
place in the web page, and their configuration patars.

The user preferences manager component transnétsuser
preferred widget list to the download componenisT@omponent
invokes the service logic deployed on a third paeyver. The
invocation of server side application logic is penfied with
AJAX technologies [19]. AJAX stands for Asynchrosou

JavaScript And XML, which is a set of client sidzhnologies
that enable the invocation of servers from a webepaithout
reloading the whole document; an important charetie to

ensure loose coupling between the widgets andablerthe end-
user to load any service he wants at the run-time.

Download component receives as a response a web. pag
transmits this web page to the parser component. Farser
component parses this web page in order to modiffH&TP
requests to AJAX requests and to detect the ugefutrated data
inside the web page to perform inter-widgets comigation (see
sub-section 6.2).

Figure 8 displays a high level overview of the eliéint blocks of
the aggregator framework.
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Figure 8: Service aggregator architecture.
6.2 Drag&drop

The inter-widget communication tools are definitéigportant

functionalities in our service architecture. Assted to the
widget concept, they enable the composition of iappibns that
were not designed to collaborate. Drag&drop is erample of
such mechanisms. Its realization starts in the Idpweent step of
the widget. The widget developer (who is not nemelysthe

business application developer) should then: (fipdéhe widget
generated data, (2) define the widget capabiliges| (3) use the
data exchange protocol and the defined semantigi&age.

6.2.1 Widget generated data
The drag&drop mechanism is related to the displajegd on the
widget. The developer should thus define:

* what are the data that we can drag from a widget to

another,
« what are the type of these data (for semantic &§sue

A usual method to define the generated data ofvaceeand their
type is an XML file such as the web service desizniplanguage
(WSDL [3]) and web application description languai&ADL
[20]). However, as we perform the composition at phesentation
layer with the JAVASCRIPY language, it turns out that
manipulating XML documents is heavy. Moreover, tee of
separate description file forces the widget devalsfio bind the

1 JavaScript is a client side language interpretapléhe web browsers



user interface components into the described paessnén the
description file.

To tackle these issues, we imbed the generateddasiziption
directly into the graphical user interface. In tiveb page code,
developers tag the HTML components of the generdtgd as
"draggablé elements, and then, give the generated dataagde
the URL where other widgets can download the data.choose
to expose the generated data in a separated fileegsible
through the aforementioned URL) for security isstieast are
detailed in the 6.2.3 section.

The parser component plays an important role in itrert-
communication mechanisms. For instance, in draggdro
mechanism, it detects the draggable area and ass®can
"onmousedownhandler" handler to the "onmousedowenie
which means the beginning of the drag&drop actidime
"onmousedownhandler" function updates the displathis area
so that the user knows he is dragging the datsshciates also an
" onmouseup handler" handler to the "onmouseuphtegeach
widget. This second handler will call the "callbaélinction with
the necessary parameters as described in sec#i¢h 6.

6.2.2 Widget capabilities

To perform the drag&drop mechanism, the integratramework
needs to know the capabilities of each widget. that purpose,
the widget developers may use a JavaScript APlefine the
actions (callback functions) to perform for eaclteieed data
type. When the user invokes the drag&drop mecharsatisely
when he drops data on a widget (onmouseup eveh®, t
integration framework retrieves the type of thegded data,
retrieves the appropriate action to execute fot tiyge of data,
and invokes the callback function. The URL of thagtjed data is
transmitted to the callback function. The callbaftinction
downloads the data, interprets them and reactsrdiogy (see
Figure 9).

6.2.3 Data exchange protocol

The data exchange protocol stems automatically fthen two
previous subsections. To illustrate it, considee tbecretary
example and let's implement a drag&drop between pthene
widget to the directory widget. We first need tpese the phone
number of the caller in the phone widget. To da,thie will just
add an HTML component taggedraggablé with the type of the
generated data (in this case phone number) andRhein which
the destination widget of the drag&drop can fince thhone
widget generated data.

Meanwhile, the corporate directory defines its télfiges, for
instance it can receive phone number, or first @st name as
inputs and makes a search in the directory. Itndsfialso the
callback URL which performs the search.

At the run time, when users perform drag&drop ac{gtep 1 to 3
in Figure 9), the framework invokes the callback LUBf the
directory widget (step 4). In this invocation, tliemework
transmits also the URL of the dragged element.

The callback URL script is then responsible of dmading the
generated data (step 5) and react according thevalf these
data (step 6). In our case, the directory widgeeires a phone
number, makes search in its database, and disfilayesults to
the end-user.

Semantic issues are obviously raised with suchta elechange
protocol. Indeed, the directory widget and the ghandget must
use the same semantic to communicate with each ethoth
widgets should define the exchanged data (phonébegnn the
same way. For that purpose we rely onrtieroformat initiative.
Initially, microformats are designed to add senmatinotations
to web pages using only the usual HTML/XHTML tag¢rs.our
framework however, we use the microformat as tihesa of the
generated data of a widget on a separate file. Mdsecto separate
the exchanged data from the user interface XHTMe for
security issues. Indeed, as the integration framewtiows the
end users to load third party services, these @&wtan retrieve
programmatically other widgets generated data. Wahr
mechanism, the accessed widget may perform acoes®kto its
data. Moreover, the accessed data might be differezording to
the rights of the user.

Widget A
(server side)

Abc@widgetA

Browser
widget A

Application A

Mousedown even

Drag&drofy manager

Widget B
(server side)

callBack@widgetB ?drggedtie
men(=Aboiwidgeth

Figure 9: Data exchange protocol.

7. DISCUSSION: INTER WIDGET
COMMUNICATION VERSUS SERVICE
CREATION

Our approach might complement service creation stotike
business process management tools or mashup ediils.
Business process management tools such as BPELAWS/&-
BPEL enable to build rich orchestration of servjabow cross-
companies process implementation, and include rahes many
operations, such as conditions, loops, and exaeptiMashup
edition tools such as Yahoo PIPES and Microsoft POPdo
not integrate roles but remain rich in operationgchs as
conditions and loops. These tools are however rtaitered for
developers, or at least to advanced users.

Our inter-widget communication approach is thus keeahan

existing service creation tools on theses poirtsloes not yet
define roles neither cross-companies business gseseComplex
operations such as conditions, loops, and exceptionnot exist.
This is more a composition tool than a businessces®
management. But this is more a choice than omiséiorthe sake
of simplicity.

However, both approaches might run complementardg,
illustrated on Figure 10. Developers define and lamgnt
enterprise business processes using languageBRiE&4WS and



WS-BPEL, they can also define composite servicésgugahoo
PIPES or Microsoft POPFLY. The user interface afheprocess
and each composite service is then displayed agke svidget in
the user working environment. End-users can alsal lother
enterprise applications to their working environmeinter-

widgets communication mechanisms enable end-ueelisk all

these widgets and thus implements seamlessly npabiiies, in

addition to those defined by developers.

Unlike EZWEB where the end-user creates links betweidgets
himself by mapping inputs and outputs (an operatibich is not
obvious for ordinary wusers), the proposed intergsid
communication tools create dynamically links betweempatible
widgets so that the end-user can activate thengusinexample
drag&drop mechanism) or not.

Integrator framework

BPELAWS

Business processes
implemented by

developers
Microsoft
FopFly
- — ]
-
Yahoo = - Inter-wid.get.
PIPES Busi communication tools
usiness process or defined and performed

service user view by the end-user
Figure 10: Integration of inter-widget communication
mechanisms with service creation tools.

8. CONCLUSION

In this paper, we first exposed current challengiethe service
providers to provide end users with a single, ¢asyse working
environment on heterogeneous devices. We haveifiddnthree
main challenges:

e Adaptation of all enterprise applications to each

accessing device.

¢ Facilitate the usage of many enterprise application

together especially on devices with limited captés.

¢ Face the heterogeneity and dynamicity of the erat us

needs with fast service creation mechanisms.

To tackle these challenges, we have adopted attfieswidget
paradigm in order to simplify the enterprise apgticns and to
offer a new way to access to enterprise businesstiinalities,
especially on devices with limited capabilities. iSThwidget
paradigm is in line with the historical trend ofveopment
methods that tend to "reuse the reusable companesttonly the
software component is reused, but also the userface. We

have then implemented a novel framework that amnimtegrate
the user widgets into single and user specificremvnent.

We propose also inter-widgets communication mecmasiin

order to get not only a tight coupling between fiones of the

same application, as they were originally, but atscouple these
functions with others of another application. Festance, we can
search an outlook contact location on googleMapghm same
environment.

Associated with the widget paradigm, this framewbrings a
solution to the challenges listed above as:

e The service providers do no longer need to adagt th
applications to each accessing device

e The enterprise applications are easier to use:etite
users interface embeds only the needed functigeslit
of the enterprise applications.

¢ The end user can create their own usage based on

existing widgets using inter-widget communication
mechanisms such as drag&drop. This functionality
tackles the third and fourth issue issue whichhis t
heterogeneity and dynamicity of the users' needs.

Our future work consists at first in enriching th#egration
framework with more inter-widget communication magtsms.
Then, we will work on the granularity of the widgeb help the
developers to make a decision whether a functiosuficiently

atomic to make a widget or the developer shoulit &ghto two

or more functions. This task is an important ciiterfor the
service composition issues and the intuitivenesthefworking
environment usage.
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