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Abstract—As the amount of information increases and access page, which is describing a person, her activities and her
to this information gets easier, the need for personalized systems re|ations to other people and objects.
is inevitable. A personalized system gives users the efficiency FoAF is also a consistent and common vocabulary

to meet their specific preferences by increasing usability and . . - .
decreasing the unwanted content. The core component of créag to describe the demographical information. Most of the

a qualified personalized system is defining semantically rich ontological information on the web generally use personal
user profiles. We propose to integrate user profiles with policy FOAF files. There are more than 13,120,000 people using
management concept to provide a rule-based personalization. FOAF to describe their personal profiles [4]. We propose a
The main contributions of this work are: developing a profiling | ,ger profiling methodology with multi-metamodeling by wgin

methodology to define semantically rich user profiles and . . . -
generating a profile-based policy management in order to satisfy FOAF profiles. This methodology gives us the opportunity to

the demands of a personalized system. We demonstrated ourcreate a complex and personal profile, which is a demand for
empirical approach for the health care domain to build a an effective personalized system.

personalized lifestyle model. This user-adaptive system will also  Policies are used to control access to resources. Policy
give the user a significant time reduction when searching specific management in Semantic Web is used to define declarative

items for a special user profile type by restricting the options . :
based on the same profile when compared fo a non-adaptive rules for accessing a resource and to allow users to interpre

system. and comply with these rules. Integrating profiles into pekc
Keywords-Profile  Management;  Personalization;  PolicyiS improving personalization under the influence of policy
Enforcement; Healthcare Systems management.

In order to qualify personalization successfully, we are
integrating user-profile based personalization with polic
The promising advantages of online networks createanagement. In this paper, we propose a personalized system
impressive occasions for users. The success of these ogsasio help users choose an item from a large set of items of the
should be improved by adapting web services to each uses@&mne type by filtering this large set using policies accardin
characteristics and behaviors. Personalized systemshare to their defined user profiles. We demonstrate our empirical
key component to achieve this improvement. As the amouapproach for food domain to meet the requirements of health
of information increases, making decisions about infofomat care domain.
becomes difficult. Thus, a personalized system gives ubers t Today, many people care about their health. Therefore, they
efficiency to meet their preferences. pay extra attention to what they eat, what ingredients dw the
Personalization is the process of giving decisions amonggals include and how many calories do their meals have. In
the given choices according to the user's behavior, nee@sger to satisfy this demand, we focus on the food domain
preferences, interests and demographics. Hence, users @a@logy to perform the profile-based policy concepts in a
reach personalized contents such as customized web pagéssonalized system. A personalized system that we propose
advertisements, music albums and restaurants that matich tin our case study can serve several objectives:
profiles. Profiles can be used to describe a wide variety of- nutrition information to preserve health,
knowledge about people [1] and this knowledge can have many caution for people who have specific conditions, such as
levels according to the depth of the user information. allergies or diabetes,
User-profile based personalization is the process of making- ingredient information of meal courses,
decisions based upon stored user profile information. We- calorie control mechanism to restrict a person’s daily
use Friend-Of-A-Friend (FOAF) [2] ontologies to store Etat calorie intake.
user profiles. Gruber [3] defines ontology as an explicit Health care is an information-rich domain and needs to be
specification of a conceptualization. Ontologies are used handled in care. User profiling in such a delicate topic nexgui
represent information in a machine-readable fashion and nmwre abstraction and variation than a regular FOAF file. This
model specific domain information by defining objects, convariation in profiles gives more efficiency in building paéis
cepts and relationships. A FOAF profile is a machine-readatlib achieve rule-based personalization.

I. INTRODUCTION
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Our profile methodology has the capability to describe

the health domain profiles. We can describe several profiles M
using these profiles, such as diabetic profile, diet profile, 2
individualized ingredient profile and personal profiles véhe
personalization needs a complex domain knowledge, such as i
health. Profiles are the key ingredients to tailor a profdedul derivedfrom
policy management to restrict personalized rules.

This paper is organized as follows: Section 2 describes the -é I\IA
user personalization and explains our profiling methodplog
Section 3 expresses policy representation and policy ogyol i

policy ontologies. In Section 4, a case study is presented.
Additionally, the food domain ontology concepts, profiledan
policy examples are demonstrated in this section. Related

Work is given in Section 5. Finally, Section 6 concludes and
gives the future direction of our work.

II. USERPERSONALIZATION

The profile of a person is an abstract description of the Fig. 1: Profile Methodology
person’s demographic, social and behavioral condition. A

profile is a representation of a person’s daily or permanegﬁd structures that are defined inside M1 level: Profile, FOAF

properties. In their life time, people change their minds arhefinition, Location and Food ontologies. Profile ontologgs!

their s_|tuat|9n alsq change_s, due to different and't'dﬁms' MetaProfile’s ontological definitions. Metaprofile is indep
a static profile, which consists of these properties, haslapa dent from the domain. So, it consists of the basic propetties

itself. Demographic properties I_|ke a persons gccupgtage represent a social profile and its ancestors, a behaviaséilepr
or school can not change rapidly due to their static naturégY

concepts. Also, it clarifies the connection between profilé a instanceOf =
M
0

: . . d its properties, and demographic properties of a person.
However, on a daily basis, a person can have different moo ese representations need to be designed inside a person’s

different roles_ and different social choices. _For examgle, profile. Thus, we aim to define indicators. A profile indicator
person, who is a doctor, can have_ many daily roles, such ais, is the key property that defines a profilec P, pi € PI,
being a mother, a parent or a child. She may want to use €D o €O
different preferences and different identifications focleaf " T '
these roles. But, as she is a person, she also has demogaittaphic
properties. So, for all these situations, we have develaped .
profiling methodology to represent a person’s daily profiles p={pi,d1;.dn, 01, 0n} )
by using demographic, social and behavioral propertiess Th As an example, a diabetic profile is meaningful when a
methodology consists of a domain ontology, profile ontologyerson has diabetes or regulations including diabeteslénsi
and a metaprofile ontology to represent profile attributes athe profile. Another example is a diet profile, which needs to
general descriptions. include the definition of diet or maximum amount of calorie
A profile is the representation of demographic propertighat a person should consume during the day. We develop
of a person. Let us state a profile as a user asu and three types of indicators. The first one is a point-based Iprofi
a FOAF profile of a person ag. As we can call a FOAF indicator, PB, which helps to define a basic profile property
profile as a base, we can define many profiles inside the b#isat has a singular value or individual.
by using thehasProfile property, F(u) = hasProfile(P).
These profiles are meaningful whéh has properties, which

are included byF. So, we can add data typ®), and object PB = (d1) V (01) 3
Zng gr;opertlesO, to this definition.f € F', p € P, dn € D, The second one is a range-based profile indicaiiB,
which helps to define a range literal value with minimum and
maximum values.
hasProfile(py), .., hasProfile(p,),
flu) = di,do,d3, ... oy, (1)

01,09, .c..... ,On, RB = (dlmin ’ dlmax) 4)

In our ontology metamodel, as seen in Figure 1, we The third one is a set-based profile indicatS#3, which
propose a new metamodel based on OMG’s Meta-Objeateludes a set of individuals. Profiles with set-based mofil
Facility(MOF)[5]. In our metamodel, FOAF documents aréndicator could have individuals only described in this
our individuals. Inside FOAF documents, we use definitiorset-based profile indicator.
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A. Policy Ontology

SB = {01,02,03,04} (5) In a policy ontology, a policy is shown with a triple &S,

Set-based profile indicator can be homogeneous gr A) in which Sis subject,O is object andA is action. The
b 9 subject indicates the entity that wants to access a resahece

heterogeneous. object indicates the resource, which is going to be accessed
and the action indicates an operation, which the entity svamt
SBho ={01,02,03} : achieve on a resource. The set of subjects, objects andhactio
Yo € SBho | 0 € Oy ©) is represented aS = {s1, s2, ..., s}, O = {01,002, ...,0;} and
SBpe = {01,02,03} : A = {a1,a9,...,a;}, respectively. The set of deontic objects,
Jo1 € O1 N og,03 € O2 A O1 # Oo which are used to form policy rules is represented as

This methodology gives us the ability to construct generdd© = {Permission, Prohibition, Obligation, Dispensation}
profiles that can be e>_<pI|C|tIy defined in people_’s attr_llmteB_ Connecting Profile Ontology with Policy Ontology
Thus, we can categorize people based on their profiles and _ - . .
represent these group profiles. Group profilés,are a gen- In order to mtegrate_ profiling methodolt_)gy |nt(_) policy
eralization of a community of people based on their profil'%}anagﬁmem' Vie Substitute the sethof subjeqts W'tr;. t_he set
attributes. A group profileg € G, needs at least a profile0 .proR| es, ]T _I {p17p27...,hpn}.bW enf cr:eatmlg po |;|ﬂes
identifier to describe itself. Also, later, this propertylivie using Rei policy language, the subject of the policy is elat

the key to add user profiles into this group profile. with ent i _ty: V_ari abl e class.e_nt ity _Vari abl € Is a
class ofRei Ent i t y ontology. While creating a profile-based

policy ontology, instances of an action’s actors are nowilgro
g=1{a1,a2,as,...;an} : @ instances of the profile ontology. Thus, profile instances ar
JacG|lac PINPIC SBURBUPB used instead of the instances efiti ty: Vari abl e class

Group profiles can have these three profile identifier typeds the subject of the policy. As a result, policy subjects are
set-based, range-based and social. These identifiers sed bgomprised of semantically rich profile ontology.
on the key attribute(s) that they are constructed by. Margov The OWL representation of\#eget ar i an profile defined
a group profile may need two or more profile identifiert) entity: Vari abl e class is as follows:

to describe itself. In this case, we define a set of profileow : Thing rdf:about ="#vegetarian”>
identifiers. <rdf:type rdf:resource="&Rei Entity; Variable"/ >

</ ow : Thi ng>
The OWL representation of\eget ar i an profile defined
g=aAb:a,be PINPIC SBURBUPB (8) in profile ontology is as follows:

Group profiles enable us to describe a policy foroW:Thing rdf:about="#vegetarian">
communities and persons based on their group or personaf'd:type rdf:resource="&profile. o ;Vegetarian®/>
profiles. </ ow : Thi ng>
In a profile-based policy management [8], policy rules are
Il. POLICY REPRESENTATION assigned to profiles. Subjects are assigned with profiles and
A policy is a declarative rule set that is based on conssainiccess rights to objects are given to profiles. Profile-based
to control the behavior of entities. Policy rules define policy determines the ideal behaviors of the user using $ee u
declarative information on what an entity can do or canngkofile information. Figure 2 shows the policy components of
do. A policy consists of an entity, a constraint and a deontife model.
object. An entity is the subject of the policy and a constrain A subject is represented by a profile and a profile is com-
defines the condition on a policy rule. A deontic objegbrised of the profile ontology, which uses metaprofile orgglo
defines the concepts of permission, prohibition, obligaiad An action and an object are based on domain ontology. Profile,
dispensation. Permission is what an entity can do, prabibit action and object triple is used to form policy objects. &pli
is what an entity can not do, obligation is what an entity $tiouobjects are used to create policy ontology, which is alsetas
do, and finally dispensation is what an entity need no longen the metapolicy ontology.
do.
There are some general requirements that any policy IV. CASE STUDY
representation should satisfy regardless of its field of In this section, we present a case study for personalization
applicability:  expressiveness, simplicity, enforceifil by using policy management based on profiling methodology.
scalability and analyzable [6]. In this work, by taking thesThe following conditions are some examples for
requirements and ease of use criteria into consideratiggrsonalization:
we used Rei [7] policy language to represent policies. R&i A diabetic person who is looking for a restaurant, she can
policy language is composed of seven ontologies: ReiRolidye permitted or prohibited for her meal course preferences
ReiMetaPolicy, ReiEntity, ReiDeontic, ReiConstraintaccording to her health condition.
ReiAnalysis, and ReiAction. 2. A professor who has an obligation for beverages, like not
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Meta-Policy Ontology
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Meta-Profile Ontology
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Fig. 2: Policy components of the model

drinking alcoholic beverages, when she is in a foreign agunt e
at a conference. - M hasChlorine
. . . . -~ hasCopper
3. A person who is on a low calorie diet for a particular day - mhasFluorine
hi : -~ @@ haslron
may demand to b(_a prohibited from choosing meal courses that =l
have a high calorie content. = hasManganese
. e @ hasPhosphorus
4. A peanut allergic person may demand to be prohibited from T
meal courses that include peanut. jj'::::i:fg:rr
5. A vegetarian person would like to know the meal courses - mhaszinc

that have vegetarian ingredients. lailo] Sk

According to these examples given above, we build a food v miopobectProperny i i
domain ontology. We use different sources to gather lonatio ::::::-:::::rs mhasThiamine
and profile information. Unfortunately, we could not find any ® hasCookingType jjj'::::w::::; 5
food ontology that combines all these ontologies together. ::::ﬁ;::‘m - mhasvitamins
So, we developed our own food ontology to overcome this = hasMealCourse = e
. . . . . @ hasSauce = =
problem. The next section explains in detail our domain | mnasspice el
o asWater
ontology. e misLighter

A. Domain Knowledge Fig. 4: Object and Data type properties of the food ontology

As our case study needs a domain ontology to express the
examples that are mentioned above, we build a food domain
ontology. Figure 3 shows the class hierarchy of the fodgPnnection between a place and this place’s food menu. For
domain ontology. this purpose, we selected the schema.org’s [10] ontologly an

Each item in a restaurant menu can be an individuafapted this ontology to our case study. Schema.org'samgyol
of the food domain ontology. Each individual of appetizef)as a property to describe a menu item, but it is a general
meal course, drink and dessert has an ingredient informati€finition, which ranges to atring or the Thi ng class.
which has tied td ngr edi ent class withhas! ngr edi ent ~ Furthermore, a connection between the menu and the food
object property. Additionally, each individual has nutit domain ontology is a necessity. The relationship between th
summary information defined with data properties. Th@cation ontology and the food domain ontology can be seen
nutrition summary values are taken frdrat secr et [9] web in Figure 6. This connection gives us the opportunity toduil
site. Figure 4 shows object and data type properties of tReProfile-based policy description to handle the problems in
food ontology, respectively. our case study examples.

Figure 5 shows an example d@fasagna individual of
Meal Cour se class.

Besides the food domain ontology, a location ontology The following examples define the profiles mentioned in the
needs to be developed in order to provide a semantase study. These profiles are based on the profile methgdolog

B. Profile Examples
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Objeet property assertions
= hasingridient Ricotta
= hasCookingType Baking
Meatsa
= hasingridient Mozzarella

= hasingridient Parmigiano

Data property assertions
@ hasFat 14.0f
@ hasProtein 24.5f
@ hasCarbohydrates 38.2f
@ hasCalorificValue 1580
@ hasCalorie 377

<1-- http://www.ifi.uzh.ch/ddis/people/bernstein/me -->
= ivi "http://www.ifi.uzh.ch/ddis/peopl i >
<rdf:type rdf:resource="http://efe.ege.edu.tr/~odo/Ontology/foaf_proje.owl/Person"/>
i Abrah. h

8
Abraham B
<foaf:title>Prof </foaf:title>
<foaf:mbox_shalsum>8704ad77580618cb845036d3a15626d30fd828c3</foaf:mbox_shalsum>
il i ily_name>

<foaf:nick>Avi</foaf:nick>
r ‘http://www.mit.edu"/>

<P "http://efe ege.edu.tr/~0do/O: gy/Profile.owl#. i ion"/>
<foaf:hasProfiles rdf:resource="http:/efe.ege.edu.tr/~odo/Ontology/Profile.owl#DietProfile"/>
<foaf:hasProfiles rdf:resource="http:/efe.cge.edu.tr/~odo/Ontology/Profile.owl#ProfessorTouristProfile"/>
"http://www.ifi.uzh.ch/"/>
"http://www.ifi.uzh.ch/ddis/"/>
r "http://www.ifi.uzh i in.html"/>

<foaf:depiction rdf:resource="http://www.ifiuzh.ch/ddis/uploads/pics/abernste_01.gif"/>

<foaf:phone rdf:resource="tel:+41-44-635-4579"/>
- <foaf:knows>

— <rdf:Description>
<rdf:type rdf:resource="http:/efe.cge edu.tr/~odo/Ontology/foaf_proje.owl/Person"/>
Negative shjsct propsrty assertions df Also "http://seal.ifi.uzh in/User_Fi i
</rdf:Description>
</foaf:knows>

if_foaf.rdf"/>

Negative data property assertions

] . Fig. 7: FOAF profile of Prof. Bernstein
Fig. 5: Lasagna individual of Meal Cour se class

lowCalorieProfile = hasMood(lowCalorie)
lowCalorie = hasMaximum(mazimumCalorie) A
hasMinimum(minimumCalorie),

schema.org Food

food:ingredient

11)

schema:Food

ES“"“‘S"‘E"' A lowCalorie € RangeBasedProfileIndicator U Mood
““”"’:”"e““ foodthasharedient The fourth profile is apeanut Al | er gi ¢ profile who
scbema:basmd ] food:Meal has an allergic reaction to peanuts. This profile needs to

Course be defined based onhasl ngr edi ent object property that

defines ingredients of a meal course.

Fig. 6: Location and Food Ontology Relations

peanutAllergic = hasAllergic(p)
p = hasIngredient(” peanut”),
Vp : p € PeanutAllergicFoodU
SetBasedProfileIndicator U Demographic

12)

that we described in Section 2.

First profile has diabetes, so she possessEs abeti c
profile. Diabetic profile has a rule, which states taatiabetic
person can not drink an alcoholic beverage

The last profile is aveget ari an profile who only eats
vegetarian food.

vegetarian = canFEat(f)
f = hasIngredient(i),Vi : i € VegetarianFood/N\
Vf:f e MealCourselU
SetBasedProfilelndicator U Demographic

(13)

diabetic = canDrink(n),
Vn € NonAlcoholicBeverageU
SetBasedProfileIndicator U Demographic
— n & AlcoholicBeverage

9)
Figure 7 shows a professor who has a FOAF profile as
mentioned in the second example of the case study. The
The second profile is that of a special professor profile wigyofessor has many different profiles inside his FOAF profile
does not want to drink any alcoholic beverage when shedg when he travels abroad for a conference and wants to have
attending a conference in a foreign country. a light lunch according to his daily diet, there will be some
restrictions on the lunch menu of the restaurant he choses.
As seen from Figure 7, he hagpaof essor Conf er ence
profile and adi et Pr of i | e. These profiles have preference
restrictions on alcoholic beverages and the total calomé |
for his lunch menu.

professor Abroad = canDrink(n) A visits(c),
Vn :n € NonAlcoholicBeveragel
SetBasedProfileIndicator U DemographicA
€ Country — n ¢ AlcoholicBeverage/
¢ # homeCountry(professor Abroad)U
SetBasedProfileIndicator U GeoDemographic

(10)

C. Policy Examples

This section demonstrates policy examples and their Se-
The third profile is a behavioral profile, which describes thmantic Web Rule Language (SWRL) [11] rules for the re-
diet of a person. This profile has a range-based profile itaticalated case study examples. The following example shows a
to describe & owCal or i e profile, which has a minimum and prohibition for aDi abet i ¢ profile. According to this rule,
maximum range in calorie calculation. if a Di abetic profile choosesSci | | i anScanpi from
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Appeti zer, she will be prohibited, becaus®oki ngW't h
property haschar donnay individual, which hag r ue value
for its hasAl cohol property.

Profile(?Diabetic) N Appetizer(?x)
NcookingWith(?z, Ty) A hasAlcohol(?y, true) =
Prohibition_
orderScillianScampi(? Diabetic, 7x)

(14)

In the second policy examplpy of essor Abr oad profile
will be permitted when she chosér ui t Punch that has
f al se value for its booleamasAl cohol data property.

Profile(?professorAbroad) A Drink(?x)
NcookingWith(?xz, Ty) A hasAlcohol(?y, true)
AhasAlcohol(?x, false) =
Permission_
order Fruit Punch(?professor Abroad, 7x)

(15)

Profile(?Vegetarian)
NhasSauce(?z, Ty)
AhasIngredient(?y, ?ItalianSausage)
= Prohibition_
orderVegetable Lasagna(?Vegetarian, 7x)

(18)

All these profile definitions and their integration with s
are described manually by the domain experts.

<owl:Thing rdf:about="§Prohibition_ orderVegetableLasagna ">
<rdf:type rdf:resource="sReiDeontic;Prohibition"/>
<ReiPolicy:desc rdf:datatype="sxsd;string"> A vegetarian profile is
prohibited te order a meal that includes non-vegetarian food.
</ReiPolicy:desc>
<ReiDeontic:action rdf:resource="#order_VegetableLasagna"/>
<ReiDeontic:actor rdf:re: file;Vegetarian"/>
s ="IsVegetarianFood">
<rdf:type rdf:resource="sReiConstraint;And"/>
<ReiConstraint:first rdf:resource="IsVegetarianFoodHasSauce'>
<Reiconstraint:subject rdf:resource="&FoodMenu;VegetarianLasagna"/>
<Reiconstraint:predicate rdf:resource="&FoodMenu hasSauce"/>
<ReiConstraint:object rdf:resource="&FoodMenu MeatSauce"/>
</ReiConstraint:first>
<ReiConstraint:second rdf:resource="IsMeatSauceHasItalianSausage"/>

<ReiDeontic:constraint rdf: halel

<ReiConstraint:subject rd:

esource="&FoodMenu ;MeatSauce" />
e="gFoodMenu hasIngredient"/>
&FoodMenu;ItalianSausage"/>

<ReiConstraint:predicate rdf
<ReiConstraint:object rdf:resource:
</ReiConstraint:second>
</ReiDeontic:constraint>
</owl:Thing>

The following policy example gives an obligation to the Fig. 8: OWL representation foveget ar i an profile policy

| owCal ori e profile according to the profile’s daily calorie

range for one meal course defined in the profile that haspa practical Application

range between minimum 400 and maximum 500. Thus, when

she choseHer b- Gri | | edSal non, if its hasCal ori e

property is less than the maximum calorie defined f
| owCal ori e profile, then she will be permitted to order

Her b- Gri | | edSal non, otherwise she will be prohibited.

Profile(?lowCalorie)
NhasCalorie(?Herb — GrilledSalmon, ?x)
NhasMazximumCalorie(?lowCalorie, y)

NisLessThan(?x, 7y) =
Obligation_
orderHerb — GrilledSalmon
(?lowCalorie, ?Herb — GrilledSalmon)

(16)

A prohibition will be given to thepeanut Al l ergic
profile when she chosBunpki nPi e, which hasPeanut
value for itshasl| ngr edi ent property.

Profile(?peanut Allergic)
AhasIngredient(?x, ? Peanut)
= Prohibition_
order PumpkinPie(?peanut Allergic, 7x)

17)

The last policy example prohibits théeget ar i an profile

In our scenario, we used Prof. Bernstein’'s FOAF profile

é:rLZ] as our FOAF Person. Firstly, we changed H@AF URI

In order to access the metalevel profile and the hometown
property. As an example in our scenario, the professor uses
his FOAF profile to order meals through the system. When
he attends a conference in a foreign country, he chooses his
Academi ci anTour i st profile, which has an restriction on
alcoholic beverages. Besides, he is also on a diet. Thus, his
diet profile must be active. His FOAF profile can be seen in
Figure 7.

As he is an academician, he has an
Academi ci anProfil e. When he attends a conference,
he has ProfessorTouristProfile and also
Di et Profil e. During the conference, he wants to dine
in a good restaurant with his colleagues and his colleagues
offer to go to a place named witiW nt er Gar den. But
first, he wants to check the menu W nt er Gar den and
uses his mobile application. After he loads his FOAF profile
and policy definitions, his mobile application checks the
restrictions connected to his profiles. The process of using
restrictions with profiles needs an ontology parser and rule
engine. This overall architecture can be seen in Figure 9.

The mobile application can query the SPARQL [13] end-
point to get the restricted or granted menu items from the
Ontology DB. As we have not developed a mobile application
yet, our mock-up for mobile application interface can bensee

when she chos®eget abl eLasagna, because the course’sin Figure 10.

hasSauce property’s value isMeat Sauce, which also
has | tal i anSausage value for its hasl ngredi ent

In this interface, granted menu items are green, and re-
stricted menu items are red and not selectable. The mobile

property. Figure 8 shows the OWL representation of thegpplication queries the Ontology DB by using the SPARQL.

policy.
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An example query is given in Figure 11.

48



SEMAPRO 2013 : The Seventh International Conference on Advances in Semantic Processing

SELECT DI STI NCT ?Person ?Profile ?prohibition ?ingredient
WHERE{ ?per son rdf:type foaf: Person.

?person foaf:hasProfiles ?profile.

?restaurant rdf:type |ocation: Restaurant.

Restaurant Application

?restaurant nmenu: hasMenu ?nenu.
Ontology ?menu menu: hasFood ?Meal Cour se.
Parser ?Meal Course ?Qbj ect Property ?ingredient.
[ ?prohi bition rdf:type reideontic:prohibition.
?prohi bition reideontic:actor ?profile.
SPARQL Rule ?prohi bition reideontic:reiconstraint ?foodconstraint.
Endpoint Engine ?f oodconstraint rdf:type reiconstraint:And.
A ?f oodconstrai nt ?nunber Of Constraint ?firstconstraint.
?f oodconstrain reiconstraint: predi cate ?Cbj ect Property.
?firstconstraint reiconstraint:object ?ingredient.

}
Ontology
DB Fig. 11: SPARQL Example

In [17], a profiling methodology has been developed to store

Fig. 9: General view of the architecture user preferences. The study presents a User Profile Ontology
based on user characterization. This ontology provides an
/ \ extensible user profile model that focuses on the modeling
— of dynamic and static user aspects. On the contrary to
[17], preference handling needs a complex methodology to
il Carfer 1200PW - extract the possible preferences from domain knowledge and
WINTER GARDENMEND cover these preferences inside appropriate preferenes g®
(el BT \77 proposed in [18].
i User profiling is also an asset for Quality of Service. In
/ omosm.mwimu r [19], user profiling is a solution for a group of workers who

need to be authorized based on different authorizationtgran
Authorization based on group and individual user profile is a
good solution. Besides, it is a strict solution and very hard
change or adapt to different domains. These profile defirgtio
are convenient to be used in small data environments.
However, when data gets bigger, profiling becomes a tough
) problem. Likewise in [20], profiling is designed inside saci
networks and a general profile is constructed. As social net-
@ works emerge in time exponentially, profiling data emerges
\ / elsewhere, so that, describing policies with such a big data
becomes a problem. In our work, we are proposing an
Fig. 10: Mobile application example abstraction to profiling methodology by using metamodel
levels [5]. Thus, handling such a huge data becomes less
problematic.
User profiles can be integrated into policy management
Different domains need different profiling methodologiesnechanisms. There are various developed policy languages.
The spectrum of profile description in the literature is widdKAoS [21], Rei [7] and Ponder [22] are the most common
A profile is a storage that keeps the usable properties @dlicy languages. KAoS is a DAML/OWL policy language.
a user and profiling is storing this user information. it is a collection of policy and domain management services
[14], user profiles are used as a static storage document fimr web services. KAoS distinguishes between authoriratio
basic information, calendar for daily meetings and so on. Asd obligations. Rei is a policy specification language thase
the system becomes more complex, developing a profiliog OWL-Lite. It allows users to express and represent the
methodology also becomes a complex task. In order to providencepts of rights, prohibitions, obligations, and digagions.
services such as recommendation [15] and location badeander is a declarative, object-oriented policy languawe f
personalization [16], a profile can include different typefs several types of management policies for distributed syste
properties like online social network information, lassited and also provides techniques for policy administratiomd&o
web page and last clicked advertisement information. has four basic policy types: authorizations, obligatioe&ains
User profiles can be used as a static document but itasd delegations. Tonti [6] gives a comparison of these three
more convenient as a dynamic and social projection, whigolicy languages.
saves a person’s daily activities, social roles and prafere. A framework that offers tools to specify adaptation polcie
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