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Executive Summary

This deliverable, entitled "Profiles and annotatpmpulation”, provides a detailed description
of the mechanisms, which were developed in WP5,ifgslementing the user profiling.
A user profile is a collection of personal dataigesd to a specific user or identity. In the
context of VICTORY, user profiles are used bothetthance query performance and to
personalize query results. In other words, usefilprmformation are used to improve the
"Quality of the Experience" (QoE) acting as an effee and highly flexibleool to search and
retrieve Multipedia objects, thus providing a mefcient information access.

User preferences and the search context are coeditt@ough the notion of ontological user
profile which, dynamically updatable over the timeflects user interests. The user profile
contains information encapsulated in an XML fornvelipse syntax and structure are defined
by an ontology that may be variable through timbisTmeans that also the graphics user
interface (GUI) that allows the user to visualizel a&dit his/her profile has not to be static,
but dynamically adaptive according to the ontolobgnges.

It has been chosen to store user profile informatibcally on client device file systems. This
choice forces the user to keep different user l@®for each device he/she uses to connect to
VICTORY; moreover, the user has to manually marthgesynchronization among different
versions of profiles stored on different devices Be other hand, this choice avoids each
privacy/security issue involved in keeping useffifgalata in a central remote server.

First of all, the VICTORY ontology, used to gener#ite user profile, is presented. User profile

interface features have been then analysed, inr doddefine requirements of desktop and

mobile edge-peer GUIs; relationships between theLXdheme and the ontology are then

described. Finally, graphics elements for desktapraobile edge-peer interfaces are described
in detail, as well as the procedures to dynamicaiypose them in order to build the GUIs.
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1. Introduction

In almost all distributed applications, people wdomnect to the system are identified through
a user profile, which contains personal informatma some additional attributes that allow a
deeper knowledge related to the user’s interestgbits. This feature is present also in the
VICTORY project. In this case, the user profilearrhation is stored in a file that resides on
the client device file system whose content cabdié "published" each time the user shares
a new 3D model as an attachment of contextualreédted to this action and used to improve
the search phase of a Multipedia object.

User preferences and the search context are coeditt@ough the notion of ontological user
profile which, dynamically updatable over the timeflects user interests. The user profile
contains information encapsulated in an XML fornvelipse syntax and structure are defined
by an ontology that may be variable through timbisTmeans that also the interface that
allows the user to visualize and edit his/her peofias not to be static, but dynamically
adaptive according to the ontology changes, bottiesktop and mobile edge-peers.

Since the user profile schema is part of the VICW¥Oé&htology, the profile data can be

utilised during sharing and searching for Multigedibjects. In other words, usual user
interests can be used both to improve the querypardonalise search results. The user
profile management implements the required mechanign a generic fashion, i.e. later

adaptation and further developments of the usefilprechema on the ontology side do not
require changes on the client side.

In the following Sections features of the user feaihanagement interface will be described
as well as the mechanism that allows to build thi i@ a dynamic way.

1.1. Ddiverable Structure

The deliverable is organized as follows:

e Chapter 2 reviews the state of the art related to user lprgfiand analyses solutions
that use ontologies for user profiling

¢ Interface features are describecimapter 3.
e Chapter 4 presents the interface for desktop edge-peers.
e Chapter 5 presents the interface for mobile edge-peers.

e Finally, inChapter 6, conclusions are drawn for this deliverable.

October 2008 6 POLITO
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2. User profile

In recent years, as a consequence of the emergeihcearch metadata-engines, the
information acquisition process has provided sdvkirads of tools to collect information
from the Internet. However, the quality of the eoted information is still a problem. In the
Internet, for instance, millions of users accesar@e engines every day and they have
different profiles and access different types oflldRBased on this, it has emerged the idea of
developing systems that are not only responsiblesdéarching information, but also finding
"good quality” (i.e. relevant) information to thears.

The need for more effective information retrievakHed to the creation of the notions of the
semantic web and personalized information managemesas of study that take advantage
of the semantic context of the presented infornmateofacilitate storage and retrieval of the
information iteself. The notion of user profiling$ been introduced in order to record the
user context and personalize applications so hbe tailored to the user needs.

In this sense, a user would not spend hours acgessimportant URLs and could extract

URLs which are interesting in relation to its prefeces. In the literature, several web-based
search information systems have been proposedj ssime type of filter techniques, such as
in [1] and [2]. However, to improve the quality tfese systems, it is expected that the
required information has not been only retrievad,ibalso has to fulfil the personal needs of
a user, through a user profile [3].

Some systems involving user profile to collect miation from the Internet can be found in
[4] and [5]. Most of the existing systems search d possible pages in order to detect
“relevant” pages for the users. However, even tee af filter techniques may become
impractical when a huge amount of pages has téadberted.

Moreover, the content and media format nowadaydiaghons can produce is becoming
more diverse (e.g., text, image, audio, and vid€bg variety of users and platforms can take
advantage of user profiling as a method of perszngl functionalities and interfaces of
many software systems.

In general, a user profile should take into accdhbetfollowing factors: 1) device, media, and
application specifics; 2) explicit user preferenaesl implicit user models; 3) an ease-to-use
but secure mechanism for storing and accessingedzita.

Moreover, a set of "fundamental functions” of arysrofiling system can be identified [6]:

e user profile creation for a new user;

e user profile deletion for a profile which is no gmr needed;
¢ information updating/writing to a user profile;

¢ information reading from a user profile;

¢ information removing from a user profile.

Multi-agent based systems are often used to supfexible/adjustable user profiling
mechanisms [2][6][7][8][9]. Moreover, with their epial ability to operate disconnected and
autonomously, mobile agents are good candidategpéoate in wireless access networks; a
mobile user can dispatch mobile agents to the fixedwork where they operate
autonomously in the user’s behalf [10].

October 2008 7 POLITO
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User profile management has been a task also igaesd by the W3C. A proposal called
Open Profiling Specification (OPS) [11] has beerden#o the Privacy Preferences Project
(P3P) [12] and it is supported by a number of camgsm such as IBM. OPS proposes a
standard for sharing and exchanging personal irdbaon with Web services. Web services
that support OPS/P3P are able to share user mafilehat people do not need to provide the
repeated information to each service. Microsoff TNPassport [13] and the Liberty Alliance
Project [14] have provided similar services. Twbeo contributions are W3C’'s Composite
Capability/Preference Profiles (CC/PP) [15] and BGPGeneric User Profile (GUP) [16]
which both provide a basic user profile framewodt Eharing user information across
different devices and networks.

2.1. Ontological User Profile

2.1.1. Ontology Definition

As defined in [26], an ontology is a formal expidescription of a domain, consisting of
classes, which are the concepts found in the dorfadso called entities). Each class may
have one or more parent classes, formulating thapeeaialization/generalization hierarchy. A
class has properties or slots (also called rolesttabutes) describing various features of the
modeled class, and restrictions on the slots (e$erred to as facets or role descriptions).
Each slot, in turn, has a type and could have el number of allowed values, which
may be of simple types (strings, numbers, booleansnumerations) or instances of other
classes. Classes may have instances, which con@spondividual objects in the domain of
discourse; each instance has a concrete valueafdr slot of the class it belongs to. An
ontology together with a set of individual instasicé classes constitutes a knowledge base.

2.1.2. Related work

Ontologies have been proven an effective meansnfmileling digital collections and user
contexts. They can be a very useful tool, becausg may present an overview of the domain
related to a specific area of interest, thus ogfiel® and can be used for browsing and query
refinement. Ontologies model concepts and relatimssin a high level of abstraction,
providing rich semantics for humans to work witlddhe required formalism for computers
to perform mechanical processing and reasoningol@gies play a key role also in
VICTORY, thus they are strictly related to the upeofile definition as described in next
Sections.

Using an ontology to model the user profile hasadly been proposed in various applications
like web search [17], [18], and personal informatimanagement [19]. However, ontologies

modeling user profiles are application-specificchiach one having been created specifically
for a particular domain.

Ontologies in the form of hierarchies of user iagts have been proposed in [17]. Gauch at
al. [20] also proposed a system that adapts infoomanavigation based on a user profile

structured as a weighted concept hierarchy. The os#y create his/her own concept

hierarchy and use it for browsing web sites. A usedel can also be built using an ontology
schema. Razmerita et al. [21] presented a genetaamy-based user modelling architecture

applied in the context of a Knowledge Managemest&y.

In the field of ontology design, efforts have beeade by several research groups to facilitate
the ontology engineering process, employing botmuah and semi-automatic methods.

October 2008 8 POLITO



VICTORY Deliverable5.2 Contract N. 044985

Semi-automatic methods focus on the acquisitionoofologies from domain texts. A

framework is proposed with this objective in [22{; incorporates several information

extraction and learning approaches, in order te the discovery of relevant classes, their
organization in a taxonomy and the non-taxonomidatienships between classes.
Comprehensive surveys of existing methodologiesbeafound in [23] and [24].

Throughout the ontology creation process, the desgymay take into account a set of
ontology design criteria, such as clarity, coheegramd extensibility [25]. Tazari et al. [27]
suggest the following concepts as important for ysefiling: user identity, characteristics,
capabilities, universal preferences, state of ther,uapplication-specific preferences. Other
concepts like current activity, current terminaldtion, motion state, and orientation are also
mentioned. They also propose groups of parametgrsecning personal information (name,
birthday, address, bank account, and credit cayeleral characteristics (physical factors:
weight and height, physical disabilities and aleiit reading, speaking and writing),
education, occupation, interaction-related infoinrgtexpertise, and user state.

Interests ([17], [20], [28], [29]) and preferencE0], [29] are considered of particular
importance for most applications that incorporatefifes. Interests are in some cases
organized in hierarchies of concepts [17], [20]il&ibs, both physical and mental also can be
relevant [31]. For example, the ability of a usemtentally rotate two or three dimensional
objects can affect the interpretation of a pictid2]. The gender factor also has been proven
to affect the performance of different users winlkeracting with the same system [33]. User
expertise, either computer-related or related totter domain is a concept necessary for
many profiling applications [29].
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3. Profile management interface

A user profile management interface has to perfor@mly two tasks:

e visualizing the user profile;
e allowing the user to modify and save the changedent@athe profile.

These features must be obviously available for lEbktop and mobile edge-peers, this
means that two interfaces have to be developegarticular, two different programming
languages have been used: Java for desktop edgequek C# .Net compact framework for
mobile edge-peers. The two interfaces are verylainboth in appearance and functionalities.
The differences that exist between them will besiitated afterwards.

As mentioned above, the interface has to be dyraiyibuilt on the base of an ontology,
then GUI fields are populated retrieving data fribra user profile: this is made by parsing the
content of two files received from the super-p&ereédge-peer is connected to:

o “profile.xml”: this file contains the user profileaformation in an XML format. A
sample user profile is:

<Agg cl ass="Agg_Profile.V1l">
<AV n="Att User Nane" v="ny_usernane" />
<AV n="Att_FirstName" v="ny_firstname" />
<AV n="Att _LastNane" v="ny_| astnane" />
<AV n="Att_DateO'Birth" v="1900-01-01" />
<AV n="Att_Age" v="" [>
<AV n="Att _Device" v="nobile" />
<AV n="Att_Intentions" v="buy" />
<AV n="Att_SuperPeers" v="1.2.3.4" />

</ Agg>

e ‘“victory.omml”: contains the full VICTORY ontologyonly one part of which
describes the syntax and the structure of the pisdiie. A sample definition of the
user profile schema is:

<Cl assHi story name="Agg_Profile">

<Aggregate id="Agg_Profile.V1l" super="Aggregate. V1" editable="fal se">
<Attribute name="Att_User Nane" type="Text.V1l"/>
<Attribute name="Att_ FirstNane" type="Text.V1l"/>
<Attribute name="Att_ Last Nane" type="Text.V1"/>
<Attribute name="Att_DateOfBirth" type="Date.V1l"/>
<Attribute name="Att_Age" type="Int_Age.V1"/>
<Attribute name="Att_Device" type="Txt_Devi ceType. V1"/>
<Attribute name="Att _Intentions" type="Txt Userlntention.V1il"/>
<Attribute name="Att_SuperPeers" type="Text.V1"/>

</ Aggr egat e>
</ Cl assHi story>

October 2008 10 POLITO
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Moreover the ontology file may contain the defimitiof specific attribute types, for example,
in this case, the attribute "Att_Intentions” belertg the type "Txt_Userintention.V1", whose
definition is:

<Cl assHi story nanme="Txt_Userlntention">
<Atom c id="Txt_Userlntention. V1" super="Text.V1l" editable="fal se">
<Val ueEnuner ati on>
<V v="infornl/>
<V v="design"/>
<V v="buy"/>
</ Val ueEnuner at i on>
</ Atom c>
</ Cl assHi story>

In the example above, the definition of an enun@natalue class is represented, this means
that the attribute can assume only values belongirg restricted pool. One of the simplest
ways to allow the user to choose among these vatiés use a “ComboBox” control,
populating it with items corresponding to each memobf the pool. Considering that the
ontology may be modified through time, these itezaanot be "hard-coded"; on the other
hand, the “ComboBox” has to be populated, in a dynaway, at runtime. The time-
invariance is not guaranteed for attributes toastthere may be more or less attributes to
visualize; also the attribute type may vary. St tit is really important to have an adaptive
dynamically runtime-built interface.

Both for desktop and mobile edge-peers, the interfansists of a central area whose aim is
to visualize the profile information, and two burtsp on the bottom, that allow the user to save
or reject changes. An accurate description of bu#rface types follows.

October 2008 11 POLITO
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4. Desktop edge-peer user profile management interface

B ++* USER PROFILE **# I ] S
UserName My _USername
FirstName my_firstname
LastName my_lastname
DateOfBirth 1900-01-01
Age NO VALUE -
Device mobile -
Intentions buy -
SuperPeers 1.23.4

Cancel Save

Figure 1. Desktop edge-peer user profile management interface

The edge peer user interface is a Java-platforradbapplication. For each attribute in the
profile schema, it shows the name usindjadel and the related values withJeextField or a
ComboBox, depending on the type of attribute: in fact, antioned above, one of the best
ways to show and make editable an attribute betmntgi an enumeration class is to populate
a ComboBox, while for attributes belonging to superclassks Tiext or Integer, a good way is

to insert them into an editablextField.

The procedure used to dynamically populate thefate is the following:

« When the application starts, two arrays are createed ofJlabel objects, the other of
Component ones. The attribute names are all inserted irfiteearray, after creating
the relatedJlabels, while the second one will be populated #tgxtFields or
JComboBoxes, which both are subclasses Gbfnponent”, depending on the type of
the attribute. The application also searches fer“tlictory.omml” file describing the
ontology definition related to user profile.

e For each attribute found in the “profile.xml” fildye application:

o Sets the'f label in the label array to display the attribngne.

o Parses the “victory.omml” file to retrieve the #ttrite type

o If the attribute belongs to a superclass likext or Integer, a JtextField is
created, its content is set to the attribute valod then it is added to the
Components array.

o Otherwise, if the attribute type is specificallyfided, which usually means it
IS enumerative, its definition is searched and alewed values are used to
populate alComboBox, which will then be the'i Components array element.
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o If the attribute belongs to a class that definesmiaimum and a maximum
value, as may happen for example for khie Age attribute, aJComboBox is
created and populated with all values belonginght® allowed interval. As
before, theJComboBox is then inserted at th® position ofComponents array.

o The newdlabel andComponent are inserted into the visualization layout

Then, the application allows the user to edit l@s/profile and decide whether to save or
discard changes, using the two buttons placedeabadkttom of the window.

Device mobhile -
Intentions buy -
SuperPeers MO VALUE

inform

design

buy

Figure 2: The combobox dynamically created following the definition given as examplein Section 2

5. Mobile edge-peer user profile management interface

Agg_Profile.v1 |

Date0fBinh 1900-1-1
Age NG VALLE
Device teskiop
Intentions | design

SuperPeers 1234

Figure 3: Mobile peer user profile management interface

The mobile edge-peer user profile interface isegsiimilar to the desktop edge-peer one. The
main differences are in the use of C#£.NET compashéwork instead of Java. This implies
that the data visualization can be easily managewwaDataGrid control, which is shown in
the main form of the program (see Figure 3). Theé gontains two columns:

e the first one, which is uneditable, contains thekaite names
e the second one, the content of whose cells, ormdh&ary, can be edited, retains the
attribute values.

When the application starts, tHeataGrid is filled with the attributes found into the
“profile.xml” user profile schema. During this opéion, the application also creates a support
array which associates to eddhtaGrid row the type of attribute value it contains, sbarg

the “victory.omml” ontology to retrieve this infottion. After this, the application listens for
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user events, in particular for clicks on any of tefls belonging to the second column. When
a click is caught, the application dynamically bsila form that allows the user to edit the
data contained into the cell. This implies the chobf an editing form layout and its
inizialization. A complete list of available laysuand required initialisations follows:

Edit Value: UserName

e Text-type attributes: the application creates dmus a form oy, sacname |
containing aTextField control initialised to the current valu
of the clicked cell.

Edit Value Device

e Specific (enumerative) attributes: the applicatowaates and
shows a form containing@omboBox which is populated, in
similar way as it happens in the desktop edge-peerface,
parsing the data type definition contained in th&logy file
and retrieving the enumerative choice pool.

desktop 1 >|

Edit Value Age

e Also integer-type attributes belonging to a speciinge are
made editable using form containingCamboBox, which in [ it
this case contains all the range of values, extseimauded,
declared in the ontology definition. The controirigialised to
the current cell value.
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o Date attributes: the application creates and shaw®rm
containing aDateTimePicker, which is a specific control tha
allows the user to easily manage date variableso Al this || [ sy 011500
case, the value of the control displayed is setaketw the
clicked cell one.

Edit Value DateOfBirth

6. Conclusions

The procedures used to dynamically build the iamsé for desktop and mobile edge-peers
are able to take into account changes both in ¢kee profile schema and in the ontology used
to describe the syntax and the structure of the usdile itself.

Although the two interfaces are designed for, imegal, extremely different classes of
devices, the user may not feel strong differendeevuising them, because the way in which
data can be edited is very similar.
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