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Abstract. This paper presents an intelligent user interface for theagement
of personalised configuration in business-oriented dosndihe proposed system
fills the gap between the technical interaction style adbptecurrent configura-
tion systems and the user’s needs, by assisting the usegdhg selection of the
features of the items to be configured and by customising riésseptation of the
solutions.

1 Introduction

The techniques currently applied in recommender systeha®[Aot support the config-
uration of items, which is essential to comply with the costo's requirements when
purchasing complex products, or registering for servitedeed, efficient configura-
tion systems have been developed, e.g., see [5], but thayredfjat the user knows all
the details about the items to be configured. One way to emhdecusability of such
systems is to extend them witkser-adaptive interfaces guiding the user through the
configuration process.

Within the CAWICOMS project, we developed an intelligeneuinterface (the
CAWICOMS frontend) which mediates the interaction betweenfiguration systems
and their users by assisting the user during the specificafithe features of the items
to be configured and by presenting the solutions in accoewiith the user’s inter-
ests and expertise [2]. This paper presents the CAWICOMS&dral and describes its
exploitation in the configuration of IP-based Virtual Ptez&\letworks (IP-VPNs).

In order to suitably design the system, we have taken intowatca set of require-
ments which we have collected by interviewing people ratyiissing the configuration
systems available to a telecommunication company and i sisers of on-line con-
figuration systems. In particular, such users complainatittte configuration process
may require the specification of a large set of data and tietabk may be difficult for
the non-expert user. Moreover, they pointed out that théigoration of items and the
presentation of solutions should be organised by takingthesture of the items into
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account, and by focusing on the most interesting featunethouser, instead of be-
ing specified as a flat feature list, as most configuratioresystdo. The users also had
interaction requirements concerning the possibility tetpone configuration decisions
and to trigger the automatic configuration of items.

2 Adaptive User Interaction

The CAWICOMS frontend manages the interaction with the asex dynamically gen-
erated sequence of configuration steps, where the useres &slset the features of
the item to be configured. The configuration solutions arsewted by focusing the
descriptions on the features fitting the user’s interestiseapertise”. The generation of
the user interface is tailored to the user’s expertise atgdants and relies on an explicit
representation of the knowledge about configurable item#h® management of a dy-
namic user model describing the end-user’s features, atitkaapplication of adaptive
hypermedia techniques [1].

2.1 Representation of Knowledge about Products and Servise

The representation of the knowledge about products anitssmelies on theomponent-
port approach for configuration described in [5]. To support a-esiented manage-
ment of the configuration process, we have extended thisseptation in various ways.
For instance, we enriched the representation of featuréssam explanation of their
meaning and the specification of the type of information tbegvey (e.g., technical,
economic, general information). Moreover, we specified mmexity level represent-
ing an estimate of the degree of expertise required to utatetthe meaning of the
feature. Furthermore, we specified a criticality level,dezbto identify features whose
values should be acknowledged by the user (important festtnom the configuration,
or business point of view). We also introduced the reprediemt of properties aimed at
evaluating the items from a qualitative point of view. In tReVPN domain, we defined
properties such as the performance and the reliability @fndtworks. The impact of
the technical features on the evaluation of the item prégsei$ represented by defin-
ing evaluation functions that map property values onto éature values as defined by
Multiattribute Utility Theory [7].

2.2 Management of the User Model

An individual user model stores explicit and implicit infoation about the user. The
explicit portion of the user model stores the user’s charagtics, such as the nationality
and the type of company she represents. The implicit podiscribes the system’s
estimates about the user’s interests in the propertieseotdmfigurable items (e.g.,

1 We will not address such issues in the present paper, foespasons.
2 The ILOG JConfigurator engine is used to generate the coafigarsolutions.
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Fig. 1. A step in the configuration of an IP-VPN.

reliability and economy) and the estimates of the user'ssedge about the features
of the configurable item3.

The user’s knowledge and interests are estimated by congp@téreotypical infor-
mation about the classes of users of the system (e.g., tadtengineers, managers,
end-customers) with user modeling acquisition technigbased on the interpretation
of the user’s interaction behaviour. In particular, thesgsestimates the user’s interests
in the properties of products and services by ascribing Ineo@el for the evaluation of
items based on the Multiattribute Utility Theory. This mbdefines the evaluation of
items as a function of the evaluation of their propertiegggithe user’s interests in such
properties. The exploitation of this theory enables théesydo interpret the acceptance
or the rejection of a specific configuration solution as a $ig the user’s evaluation
of the item is good/bad. In turn, this information is reletgmassess the user’s interests
in the item properties. As the interpretation of the usecoas is affected by uncer-
tainty, we use Bayesian Networks to perform this task [@aly, the user’s expertise
is estimated by applying the approach described in [3].

2.3 Elicitation of the user’s requirements

The system employs the estimates on the user’s currengégtgan the item'’s properties,
such as its reliability, to steer the configuration procesgroposing feature values and

3 As the estimates of the user’s interests and expertise arertain, they are represented as
probability distributions on the values of variables assted to the knowledge of items and to
the properties.
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Fig. 2. Elicitation of user requirements about a property of IP-\6PN

components that maximise the user’s expected evaluatitimeagolution. In this way,
the number of features she has to set is dramatically redlibedsystem also uses other
personalisation strategies. For example, features cametbieysapplying personalised
defaults describing business rules based on the custoamaracteristics.

The personalisation strategies are represented as dedanales with priority.
Given a feature to be set, a rule-based engine selects #tegtito be applied by eval-
uating the alternative rules according to their prioritydasy choosing the first one
matching the current situation in a satisfactory way. Thalietion is performed by
taking into account, on the one hand, the complexity and titieality of the feature,
and, on the other hand, the user’'s expertise and interesteiitem properties. The
following strategies are defined:

1) Very critical features have to be set by the user.

2) If a personalised default matching the user’s charasttesiis available for the feature
and the suggested values are consistent with the currerdidahthe feature, suggest
the default values.

3) If the feature is related to some properties for which thers estimated interest is
low, set a default value consistent with the domain of théufiea

4) If the user’s estimated expertise is sufficient to choossze for the feature, ask her
to set the preferred value, given the current domain.

As asking the user is the last resort, whenever possiblsydtem suggests the val-
ues to be set. Figure 1 shows a page generated during thewmaitifign of the optional
services of an IP-VPN. The system asks the user to specifyhewhéhe company (a
Web Design one) wants the extended reach to Eastern cauriNtigeover, the system
suggests to set some features in a standard way (supportpf dtngestion manage-
ment protocol). Furthermore, personalised defaults aggested for the support of IP
voice, the provision of video streaming, the support fowwek address translation, and
the roaming access. The suggestions can be overridder, asehdid with the IP voice
and video streaming. As shown in Figure 2, the system maysadilsib the required in-
formation in an indirect way, by asking the user about hefgoemces for properties of
an IP-VPN related to the features to be set. Given the antfireemost suitable settings
to achieve such properties are determined.

3 Evaluation

The prototype system was evaluated a humber of times thoaighe development
process. This evaluation was used to guide the further dprrednt of the prototype. In
order to test features of the adaptive interface, we usedplalying exercises involving
a small number of users with different levels of expertisam8 of them were familiar
with existing configuration systems, but not necessaribl/FN, some were familiar



with the domain, some completely new to this area of techmol®hese users gave
feedback in the form of a questionnaire.

We performed tests using two sets of scenarios: One for theed@@munications
Switches domain and one for the IP-VPN domain. Here, we aarate on the IP-VPN
domain, which was used for the final evaluation. Our IP-VP# $eenarios involved a
fictitious company named WooCorp. WooCorp are a fast growgognology start-up
company with offices across Europe and need to purchase a ¥ Riplace their ex-
isting collection of ad-hoc communications links. They éiaecided to go to a reseller
(Network Global Services) who employ a CAWICOMS configuratsystem. We de-
veloped a number of different test scripts within this seengoing from the initial
specification of a small network to connect WooCorp’s maitess then adding in more
complexity such as further sites and dial-up access for imoisers.

The results of this evaluation were quite satisfactory. foiti@ number of question-
naires analysed was 30. Approximately half of the test sibj@ere novices, with 10%
in the “Intermediate” bracket. Our test users particuléikgd the features designed to
help novice users: 55% liked the suggestion functionalitgt 85% explicitly praised
the auto-configure feature. This feature was equally likeddwvice and expert users.
70% of users felt that the adaptive features of the systemawepl the user experience.
As for future development of the system, it was suggestetittieaadaptive features
could go even further: expert users thought that explanatd why particular values
were suggested would aid them.

4 Conclusions

We have presented the intelligent user interface emplayétei CAWICOMS configu-
ration system to assist the user during the configuratiomwfptex services. This user
interface is based on the dynamic generation of the Web padpsh are personalised
by taking the user’s expertise and interests into account.

CAWICOMS is the acronym for “Customer-Adaptive Web Inteddor the Config-
uration of Products and Services with Multiple Suppliers”’see
http://www.cawicoms.org. This work was funded by the Elbtigh the IST Programme
under contract 1IST-1999-10688. We thank the other projactners (Telecom ltalia
Lab, ETIS, ILOG SA, University of Klagenfurt) for their catithution to the design and
development of CAWICOMS.
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