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User-Centric Service Selection, Integration and

Management through Daily Events

Zhenzhen Zhao, Nassim Laga and Noel Crespi

Abstract—This paper presents an end-to-end framework to
manage user-centric services through daily eventtn contrast to
existing service discovery, selection and compositi approaches,
the proposed framework addresses the management igsfrom a
new perspective by firstly learning end-user's intat through daily
events, while recommending relevant functionalitiego the user;
and then enabling the user to select the servicedfaring the
required functionalities based on their own seleatin rules. An
event hierarchy and a selection model are proposeadspectively to
retrieve relevant functional requirements and spedy the service
selection rules in response to the user's non-furiohal
requirements. The context-oriented system framework for
functionality discovery, user-centric service seldion and intuitive
service composition, is also presented in detail.irfally, an event
based service provider (EBSP) system is introduceds a
proof-of-concept of the proposed approach.

Index Terms—Event, User centric service, Service composition,
Service management, Service selection

I. INTRODUCTION

THE current web is being increasingly adopted as
user-centered vision. Not only the service prowddare
provisioning new methods for user-centric servibes,also the
users are becoming more powerful in the partiograbtf the
service management even service creation procebs

phenomenon, which is termed user generated setWg8) [1],

has been gradually encouraging end-users for selfice

composition.

As services are becoming more prevalent and users
becoming more initiative, tools are needed to helers find,
filter and integrate services [2]. Various standardnd
developments in the markets have been proposeeériice
discovery, selection and composition which leveragers’
service creation possibilities. From the end-usensjpective,
three main challenges are faced during their sergreation
process:

-- How to discover the relevant and useful functidres (to

be composed) in response to their dynamic context a

intension?

-- After discovering the functionality, how to sefehe best
available service from the pool of services whietve the same
functionality?

This work is carried out in the frame of the EurdkBA 2 "Do-it-Yourself
Smart Experiences” project. It is supported in pgrthe French Ministry of
Industry.

-- Finally, how to integrate the selected servioem intuitive
and easy-to-access way?

To solve the first question, current solution the
developments exhibit large service database arh gfermit
access to third party for increased system funatign The
database consists of core building blocks of thegimtion,
where user can perform the semantic search. Howeiobr
service database is not necessarily providing teibsblution
and quality of experience for the user. Trackingrissintention
and preference for automatic service discoverecsiein and
recommendation become particularly important.

Our aim is to design an intention based approachhe
end-user to create and manage their own servigesjonse to
their dynamic context. Followed by a survey conddain user
perception of service mashups [3], this paper mtssan
event-based service integration framework. Our @gn
targets the concept of event which is the direct wareflect
user intention. We acquire the context informattmough user
generated event, followed by the recommendatioprecisely
relevant functionalities, and then we allow therueeselect the
ervices based on their own selection rules, tleetes service
are finally integrated in an aggregated manner. @ain
contributions are three-fold, by solving the thrdwllenges
respectively:

--Firstly, the proposed framework allows the useplay an
active role in the context acquisition through evereation.
Instead of searching service from the large datalgsuser
themselves, our proposed framework provides theezaml
Qervice recommendation. The recommendation logic
performed taking into account the overall paranset the
event details, as well as the user profile and bssory, to
analyze the precise functionalities of intereghtuser.

--Secondly, in order to select the best aléd service from
the pool of services with the same functionalitysedection
model is proposed to express user desires, notidaat and
dynamic requirements. It provides the users withdapability
of choosing the selection rules to apply during phecess of
selecting services at runtime.

--Thirdly, the proposed framework allows thger to do
service integration at the presentation layer. §Jsan visually
select services from the recommended pool of sesvioy
specify their own selection rule, without havingatorry about
programming like visual data flow diagrams.

The remainder of the paper is organized as follohus.
Section I, related work and existing approacheasskervice



discovery, selection and composition are brieflgcdssed.
Section Il presents an overview of the proposadh&work for
user-centric service management. Section IV andid®e/

discuss the details of the proposed event hieraerid/ the
service selection model, respectively. A usage awerand
prototype are introduced in Section VI. Finally,cen VII

concludes the paper.

Il. RELATED WORK AND MOTIVATION

The ongoing evolution in UGS is evident in the easing
trend of end-users owning their environments taterdheir
services from heterogeneous resources. In theduntton part
we address three challenges in the service creatiocess,
which are functionality discovery, user-centric \&eg
selection, and intuitive service composition. le tlellowing
paragraphs we will discuss the state of the agdigg to each
of them respectively.

A. Functionality Discovery

The first challenge in service creation is to dismothe
functionality (building blocks) based on the
requirements. Search engine in large database wsysl
considered discouraging, how to capture user behaamd
preferences, or how to let user expose their nereds$ntentions
in an effective way, becomes essential. In theentmresearch,
one dynamic approach is through natural languagé (@fuest
[4]. Based on the user request, the NL analyzémvisked to
analyze the functionalities through key words awodgidal
sequence in the sentence, then it starts the sediscovery
process to retrieve relevant services, which casden as a
successful case of intent-based service composition

User intent and behavior can be also acquired tfiraser
context. Extensive works have been done on theegbatvare
systems to provide ubiquitous services based arsudgmamic
manner, i.e. to recommend services when the userdertain
situation, such as location-aware systems, combextaging
frameworks and context-aware service compositiohitacture
[5-7]. However, the user always plays a passive rghen
unconsciously receiving system recommended serviaas
approach needs to be discovered to allow the asexpose
their needs and intentions. Moreover, these systemsally
take one or limited context parameters (for examiptation or
time) to handle the user’s changing manner, anativeontext
of the user needs to be investigated.

In our proposal, we target the concept of dailynéwehich is
the direct way to reflect user intention. Our pregad framework
allows the user to play an active role in the ceinéequisition
through event creation. Moreover, the frameworkesakhe
event as an overall parameter to analyze usegstion. More
details are presented in Section IV.

B. User-centric Service Selection

After the requirement exposure, the next challarugesists in
how to select precisely useful service from a pafasimilarly
appearing services. Significant research work legs ldlone in

both functional and non-functional based servidecsion. The
first approaches focused on the goal based disgozed
selection using semantic technologies [8-11], kitsaveral
services may have exactly the same functional Htigaa
selecting a service only by matching the user goal the
functionality provided by the service is no longaifficient.

Thus, new approaches which consider
parameters such as the Quality of service (QoS)tl@diser
context have emerged [12-18]. The non-functionahpeters
could be static such as price, or dynamic suclsaslacation or
the user presence status. In [14] for example,casithropose
the eFlow framework: a service composition framdwtirat

supports automatic adaptation according to the ositg
service parameters. The framework enables the tserpress
their needs through service nodes and associatectoof them
a selection rule that refers to runtime values gisting

parameters of the composite service. [15] introduea
approach where context information is publishedh\sirvices,
and user context be included in the request tolertab system
to match the best service. However, these appreaeheon the
rules defined by the selection mechanisms themseine do

user'siot enable the user to specify their own rules rdurihe

selection process, which are considered not uggrice

Indeed, for the same service, the different usey hwve
different selecting preferences, and for the différservices,
the same user may set different selecting parametesr
example, while certain users may want to selecsémeice that
minimizes the price, others may want to selecstheice that is
most suited to their context, while some others mawnt to
select the service according to the language thegls

We propose in this paper a generic selection modehable
the definition of selection rules that are ablé&te into account
both static and dynamic parameters. Through thidahaiser is
allowed to specify which rule to apply in the séilee process of
a given functionality. More details are shown irctgm V.

C. Intuitive Service Composition

After discovery and selection, the third step inviee
creation process is service composition. Recentlychm
research is being carried out to introduce new iatuaitive
platforms for service composition, and to addressues
pertaining to this process. [19] introduces Mashenato allow
non-expert users to easily create their own mashaped on
data and queries produced by other users and byteesites.
Using this tool, users can create mashups by ‘dngivaround,
without need to type, or plan in advance what thapt to do.
This particular approach, calls for a much int@tibrowsing
experience and adequate system recommendatioet® {&0]
describes Margmash as a tool which allows end-useesid
mashup fragments to their favorite web sites. $ervi
composition is done within the browser environmemd
involves various steps like creating a page fortaimse,
identifying visual clues by selecting markup chunlend
identifying markup fragments. However, these modeés still
regarded complex, subject to the need of undersstgrdata
flows between the services.

non-functional



Presentation Layer Event Hierarchy

X

( f \ )
% WHAT WHERE WHEN WHO
| I I I
Event category Location service Time service Personalized service

Device

|
Functionality Presence service Notification service Social service

I
Specific service

System
Functionality
Recommendation

User Generated Communication service

Event

Service
Integration

User Service
Selection

Fig. 2. Functional descriptions of event.

system recommendation based on the event hieratd®gy,
profile and user’s selection history; 2) user sarvselection
based on the selection rules. The subsequent tetiose
explain the idea of the event hierarchy and desdtib steps of
the service selection process, respectively.

In thepresentation layerafter the user generating the events
by entering the details, the relevant functionaditare pooled
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thelogic layerto record the selection history, and update it to
the knowledge layerThe finalization of service selection will
allow the end-user to create a composite applicativough
service integration. The integration is done in iaually
intuitive manner, aggregating and linking selecterices from
heterogeneous resources. The actual applicatioh bsil a
workspace created by the users themselves to bait t
individual need, without skills being required fmogramming.

Knowledge Layer
Fig. 1. System framework.

We propose in this paper a strong emphasis on tifumaity
integration” rather than “data integration. We It manage
the intuitive issue by presenting a high level b§teaction to
end-users through service aggregation at the pifmEnlayer.

I1l. PROPOSEDSYSTEM FRAMEWORK IV. PROPOSEDEVENT HIERARCHY

This section describes the methodology of the fanatity
recommendation based on the event hierarchy.

Since our system aims at bringing the concept eheto
explore the wuser intention for service integrati@md
management, the first challenge is how to definenein an
efficient way to retrieve and organize relevanvieess, i.e. the
functional description of the event. In current mveased

This section presents a brief overview of the psgglosystem
framework and its functionalities. The primary gal the
framework is to solve the three limitations in tkervice
creation process as described in section Il. Thepgsed
framework consists of three layetsnowledge LayerLogic
Layer and Presentation LayerFirstly, in the presentation
layer, the user exposes his intent by entering the ldetaia

daily event like meeting, travelling etc. Then tieer input data
with user identity and profile are passed to kbgic layer,
where the data is processed, and reasoning isrperfio During
this process, resources and rules are looked um fiwe

system, the related event elements are nothingthessevent
theme, occurrence place, occurrence time and iedgbeople,
which can be expressedabat, where whenandwho. In our
approach, we follow the same definition of eveensnts. As

knowledge layerfor the system recommendation and useshown in Fig. 2, each event element comprises rarigy of
service selection. Finally, the service integratiodone in the related information organized in a dependent manBeach
presentation layer. Fig. 1 presents the schemasicription of element (attribute) of the event is related to diser's goal,
the main components of the framework. which is further associated with the functionalaigsion of the

In theknowledge layerthere are four local databases in thevent to retrieve relevant servicg¢hatdefines the user's main
system: user database (user id, user profile, aad history), objective, which is associated with the event aatgd/Nhereis
event hierarchy database, service selection dadstatic and associated with location and presence servidéhen is
dynamic selection rules) and resource databaséefuulata or functionally related to the time based service eatification
application functionality). service; and finallyyWwhodefines whether the event is a personal

The logic layer consists of four engines: data processingr a social event, which is associated with persoethservice,
engine, event reasoning engine, service selectitnengine communication and social service. Note that thereattributes
and service composition engine. Thegic layer extracts are regarded as the first layer of the event hitsar
resources from thknowledge layeaccording to two rules: 1)  Among those attributes the event category is thestmo
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important factors in choosing related servicesciiig defined

further firstly by the related functional requiremt&, and then
the specific services. The contribution of this réveategory
hierarchy is two-fold. On the one hand, it defikes useful

functionality inside each event activity/type fourposes of
filtering out less useful or useless services, inerease the
accuracy of retrieved services; on the other hapdovides the

relationships among different events, thereby eéngbl
reusability of the functionality for different evtsn

One example of the event category hierarchy is showig.
3. In this scenario, the event category is showneeting, party
and travelling, among which the travelling can based as a
functional sub-requirement for the meeting. In eathhese
event activities,
“organization” has been included, with the iderititist of
relevant functionalities and specific services agged. The
definition of event category hierarchy not only reskthe
searching process more accurate (which
important when today the services are growing a\ean faster
pace), but also paves the way to understand thebasevior
through the user selection in the reusable funatinin
different event activities.

The detailed recommendation process is reasonetiviny
rules: on the one hand, it is based on the cugetinity of the
user which provides an explicit definition of thentext for the
system. The system performs a contextual, hieratged
search, for recommending functionalities to theruskhe
service recommendation feature is useful in praxjdirecise
functionalities of interest to the user, in theeatxe of which the
user would have to search for each service maniralty the
often large service databases, and often yieldasg useful
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Fig. 4 Service selection rule model.

results. On the other hand, the recommendationegsobeing
based on the user profile and service selectidonryisealizes
an implicit means of context acquisition by theteys and
makes the service recommendation process an autoome,
by keeping track of user preferences in the systinis

particularly important to keep track of user’s witiges in the
system, as it is @ means to know about user’s yaedes, which
can be different to another user in the systemis Tdature of
creating session management to keep track of esanwior, and
recommend functionalities based on user’s prefa®rend
current activity brings in the system context-otéion and
personalization abilities, which are considered mingportant
to improve user experience in information systems.

V. PROPOSEDSERVICE SELECTION MODEL

In this section, we discuss the user selectionge®of the
specific services from the similar or the same fiamality. In
order to select the best available service at matiwe need
mechanisms to assess services and to decide wiedio select.
As we previously detailed, the assessment of tiseseices
differ from one user to another. As a consequeweeneed a
user-centric approach in the selection processapproach

at least one reusable requiresneﬁ%’here the users specify themselves the rules tdy apghe

selection mechanism. This requires a generic madhare both

static and dynamic parameters could be considdfagd. 4

describes the model which focuses on the seleatierclass.
There are two types of rules:

--Constraint rules: aims to remove serviceg tha not
fulfill a list of constraints. The result of theleuevaluation is
true or false value. Constraint rules enable thealdse to
specify conditions that the selected service matisfy. For
instance, if we consider an SMS sending functionala
constraint rule could be formulated as followseselservices
whose home network location is the same as théidocaf the
recipient.

--Objective rules: aims to rank a service frahe
perspective of a given objective. The result of thke is a
guantitative value that enables the classificatibtihe different
services. Objective rules might be for instancedpigmization
of the price of the selected service. It can alsoablinear
objective function that refers to several paransetich as
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Fig. 5. Service selection algorithm.

price, bandwidth, or reputation.

Both constraint rules and objective rules indingctfer to
static parameters and/or dynamic parameters.ctatameters
are those whose value is known before runtime;icemprice
and user preferences are typical examples of sacdmeters.
Dynamic parameters are instead those whose valkeoisn
only at runtime. These parameters are usually tesil the
execution of other services such as presence aatida. Thus,
in order to cover all possible parameters in ole rmodel, we
assume that each parameter (static or dynamidhisré&known
by the system database (e.g. service price, neégoti@oS
parameters...etc), or require the execution of aicer{e.g.
presence status, user location...etc). The formegeanerated
through the invocation of the knowledge base corapgrand
the latter are generated through the invocation tud
corresponding service in the resource databaseefine, in
the rule language, it is important to be able tferrd¢o the
knowledge base component as well as to any existngce
present in the database.

In order to select the best available service tagponds to
the functionality, satisfies constraint rules anutimizes the
objective rule selected by the user, we introdheelterpreter
component. As we illustrate in Fig. 5, the firstia carried out
by the interpreter component is the discovery bfaghilable
services that perform the received functionalityefieafter, the
discovered services are filtered according to atkebnstraint
rules. Each constraint rule may refer to the stmi@meters, the
dynamic parameters, and the inputs provided byses. The
static parameters are referenced through the kulgeldase
component (e.g. services prices, and QoS paranietbes
dynamic parameters are referenced through the sfoneling
service (e.g. invocation of localization for a udecation
parameter); and the inputs are
corresponding tag. Once all constraint rules apgieg and a
set of services is selected, the interpreter etedutae objective
rule if present. Such as constraint rules, thedalvje rule may
refer to static parameters, dynamic parameters tladnputs
values provided by the user. At the end, a seteofises is

referenced through t
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Fig. 6. Example of the service selection process.

selected: services that satisfy the constraintsraled optimize
the objective rule. This list of selected serviesent back to
the user. One example of service selection prasestsown in
Fig. 6.

VI.

In this section we introduce our prototype - evbased
service provider (EBSP) system. Firstly, to prdaf toncept of
intention based functionality discovery, we provaeinterface
that allows the end-user to enter event details get
recommended functionalities (Fig. 7-8). Secondhg system
enables the user to personalize the selectiorrierité a given
functional need, select the best service, and ¢zdty(Fig. 9)
The aggregation of selected services is presestadallection
of ready-to-use gadgets on the calendar, which igitive
service composition approach (Fig. 10).

USERSCENARIO AND PROTOTYPE
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Fig. 7. User input in the event details.
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