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Abstract — UbIiPOL is a context-aware platform for policy
making. At its core, the UbiPOL platform has an essntial
framework of web services and APIs. It is intendedo aid and
support the development of location-based and conteaware
applications in the field of policy making. Softwae developers
can make use of UbiPOL generic web services and Afko
develop new context-aware policy making application for
mobile devices, leveraging the built in support forLocation-
based Services of the platform. The paper gives aegeric
presentation of the UbiPOL platform focusing on the
provisioning of location-based and context-aware ninle
device applications in the field of policy making.
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l. INTRODUCTION

Literature identifies several challenges and besrie e-
Participation. One of them is poor citizen’s invaient due
to lack of interest for relevant government pokcids a
result, there is a need for ICT tools that motiwgEtzens to
participate in policy making processes.
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included, emphasizing on the need for ICT systeha t
increase citizen motivation.

Section Il briefly describes the concept and ngvelf
UbiPOL, focusing on how context-awareness can ingro
citizen motivation to participate in policy makipgocesses.

Section IV defines the context in relation to gémer
common tasks of an UbiPOL user. In this sectionale®
reveal some of the features and elements that tdakeOL
context-aware.

Section V is a generic description of the UbiPOkteyn
architecture, including all the platform components

In Section VI we focus on the front-end API, onetloé
UbiPOL platform components. We also provide some
examples on how the API| can be used to develop and
implement context-aware mobile device applications.

Finally, the conclusions highlight some advantagfethe
UbiPOL system and platform.

Il.  STATE OF THEART

A. Context-aware computing and Location-based Services
An important part of context-aware computing is the

UbiPOL is a context-aware participation platfornt fo context. Context can be defined as “any informathat can
policy making. The concept of UbiPOL is based oe th pe used to characterize the situation of an erfityentity is

assessment that citizens will be more motivatquhtticipate
in policy making processes if they can find coniuerct
between their everyday life and government policies
UbiPOL, context-awareness allows linking policy nmak
processes to the everyday life pattern of citizensrder to
increase motivation and involvement at all parttipn
levels.

a person, place, or object that is considered aefeto the
interaction between a user and an applicationudicy the
user and applications themselves” [1]. Severalabédes or
pieces of the “constantly changing execution emvirent”
can be part of the context, including: availablegessors,
user input devices, network capacity, connectivity,
bandwidth, user identity, location, time, collectiof nearby

The paper gives a generic presentation of the UbiPOpeople and social situation [1].

platform focusing on the provisioning of locatioaded and
context-aware mobile device applications in thddfief
policy making.

First, in Section Il, we make a brief presentationthe

state of the art. We introduce the concepts of ecdnt

Location, identity, time and activity are primargtd for
context-aware computing, because they provide @sdfor
other contextual information, referred as secondary
information. Examples of this sort of data are: raddes,
phone numbers, e-mails, people, activities, simatinear

awareness and Location-based Services (LBS) whieh athe entity, etc. In order to perform context-aweoenputing,

essential to UbiPOL. A subsection on e-Participat®also
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one must first analyze and define the context §ipefar a
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certain  application  scenario, including
environment data. Unlike primary data (like usecakion)
that is present in all context-aware applicatiocse;ondary
information is specific and will differ from one stgm to
another. A context-aware application should gathad
processes all information about the surroundingrenment
that is relevant to the user’s task. If certairoinfation is
useful to describe the status of a participant tdlegs part in
an action, that information represents context [1].

“A system is context-aware if it uses context tovide
relevant information and/or services to the usehens
relevancy depends on the user's task” [1], [2]. t€rR
awareness can also be defined as the capabilispfoiare

applications to find out and behave according te thallow citizens to

modifications that occur in their surrounding eouiment
[3], [4]. Originated from ubiquitous computing, dert-
awareness is flexibly associated with moving esgitior
processes. Context-awareness is usually referretbeto
complementary to location-awareness, because iafiom
about position is relevant for evolving proces$gs Qut-of-
the-box access to location makes mobile devicemappte
software application hosts in the field of contawmtare
computing. Whereas position is significant as cxinte
information, context-aware computing is related hwit
Location-based Services (LBS).

Virrantaus defines Location-based Services

secondaryenable participation”), E-engaging (“the use ohtemlogy to

engage with citizens”) and E-empowering (“the ude o
technology to empower citizens”) [9].

The first level of participation, E-enabling, refeio the
provision of “relevant information in a format thist both
more accessible and more understandable” [9].

The second level of participation, E-engaging, nefte
“the top-down consultation of citizens” by policyakers.
This level is characterized in terms of user access
information and reaction to policy maker led ititras [9].

The third level, E-empowering, supports active
participation and facilitates “bottom-up ideasréflience the
political agenda”. This level emphasizes the stroegd to
influence and participate in pgli
formulation [9].

All 3 levels of participation refer tothe use of
information and communication technologies for reaching a
wider audience and increasing citizen participation.
According to Macintosh these elements are usefiicate
the scale of participation [9].

Moreover, literature review further identifies
complexity of participation, indicating a social rbar
comprised of several factors like: “the large aridese
range of stakeholders which have different needd an
preferences; have diverse backgrounds, perspectames

the

adinguistic and technical capabilities”. Macintoshderlines

“information services accessible with mobile desice the need for e-Participation approaches which ceflleese

through the mobile network”.
employ “the ability to make use of location” avéaie on
mobile devices [6]. Another similar definition byteshiger
refers to a location-based service as “a wirelBssdrvice
that uses geographic information to serve a mobder.”
According to Steiniger's definition a LBS can benya
application service that exploits the position ofmmbile
terminal” [6].

Literature review identifies 2 types of Locationskd
Services: push services and pull services [6],B06th types
rely on the use of location in delivering infornmatito users.
But the difference between the two is in the triggee event
that initiates the transaction). For push servibestrigger is
not directly linked to the user. The trigger candreevent
like the user entering a specific area or a tinf®ush
services deliver information which is either notidirectly
requested from the user” [7]. On the other hand, pall
services the information is requested by the usplicily.
Moreover, Virrantaus separates pull services
categories: “functional services like ordering aitar an
ambulance by just pressing a button on the devaad
“information services like the search for a closkinése
restaurant” [6].

B. The need for increased citizen involvment in e-
Participation

E-Participation can be defined as “the use of mftion

and communication technologies to broaden and deepe

political participation by enabling citizens to c@mtt with

one another and with their elected representatip3s”
Macintosh defines 3 levels of participation in pgli

making processes: E-enabling (“the use of technolmy
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Location-based Serwice differences [8].

The effectiveness of e-Participation systems can be
maximized only when the end users (citizens) areroitted
and having a proactive attitude towards policy mgki
processes [8].

Some researchers motivate the failure of many
unsuccessful e-Participation initiatives by lack afizen
involvement. “Though the technology platform appgear
deceptively simple and cheap to implement, manyreffail
to attract widespread interest amongst citizengsatiticians,
are unrepresentative, lead to poor informationaar guality
of debate, or are monopolized by a few vocal cbatars. A
serious problem with these forms of e-Participatfoaitizen
engagement — citizens do not necessarily becomes mor
willing to participate simply because net-servicase
provided for them” [10]A key factor for the success of e-
Participation is citizen involvement. E-Particifmeti
initiatives are “dependent on citizen engagemenéraction

in twaand social networking because democratic systents fae

interests of larger groups of citizens — the mooices
behind a political proposition, the greater its rtes of
success” [10].

One of the reasons that make citizens de-motiviatdte
ignorance of relevant policies [11]. “Citizens oftieel there
is a glass barrier between their everyday life #redpolicy
making processes in government” [12].

Ill.  THE CONCEPT OFUBIPOL

In previous sections we augment that the failuretbér
e-Participation initiatives is determined by poatizen
involvement in policy making processes. Literatuegeals
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that poor citizen participation comes from lack ioferest
and motivation.

The concept of UbiPOL is based on the idea that “th
more citizens find connections between their evayytife
and relevant policies, the more they become proaar
motivated to be involved in policy making procesgey.

To effectively address known obstacles in citizen
commitment to policy making processes at all pgudition
levels, UbiPOL makes use of context-aware and ilmcat
based services.

Both the concept of context-aware and Location-thase
Services are essential to UbiPOL. In UbiPOL, thetext of
the end user (citizen) triggers different systespomse and
behavior for all participation levels.

Relevant information is provided to citizens on mobile
devices based on their location, context, preferenand

Computing, Systems, Services and Technologies

The following concepts constitute UbiPOL specific
contextual data in close relation to common genemi-user
tasks:

e Policy issues, defined by the policy maker throagh
web application (a UbiPOL server side component),
in order to provide relevant information to citizgn
Questions, questionnaire forms, voting polls also
defined by policy makers and proposed for
consultation to the citizens;

Reported issues, opinions, comments and proposals
raised or defined by other citizens, regardingotsi
types of problems of interest.

All the concepts introduced above have correspandin
entities in the UbiPOL domain model. The entitiegd to
encapsulate policy making information are linkedthwi
location data. A policy issue for example can Hateel to

needs (E-enabling). And because UbIPOL makes use @he specific point of interest (like a school, brary, a

mobile devices for service delivery, relevant pplinaking
information is more accessible to end users “orflfie

UbiPOL enablestop down consultation of citizens on
mobile devices (E-engaging). Policy makers can néefi
consultations on matters of public interest. Citizeare
informed and can express their opinion.

In UbiPOL citizens can also report on or genersseiés
to influence andparticipate in policy formulation at their
own initiative (E-empowering). Other users can canton
citizen generated issues.

museum) or more.

A brief reiteration enables us to define the infation
that makes up context in UbiPOL. The context inRML is
comprised of primary data and secondary information
(determined by the system based on the primary).dake
primary data is location and identity of the used éime as
for most context-aware systems. And policy making
information available in the system (including pglissues,
reported issues, questions, questionnaire formg/pools,
opinions, comments, proposals etc) constitutesbtee for

Context-awareness makes UbIiPOL sensitive to usefecondary contextual data. Because the user iseomove

needs linking policy making processes to the eayyifle of
citizens at all participation levels. This incremfige citizen’s
motivation to be involved in policy making processe
leading to wider audience and increased parti@pati

V. CONTEXT-AWARENESS INUBIPOL

Information about location, identity and time is
mandatory for most context-aware applications. €hos
variables are prerequisites of the primary data the
context-aware system must know in order to detezntire
specific contextual data or secondary informatiglevant to
the user’s task. As such, location and identityhefuser and
time are primary data variables for context in UbiP The
secondary information that constitutes specific tertual
data for UbiPOL is closely related with the taskade
available by the platform to its users.

At its core UbiPOL is a participation platform fpolicy
making. Its main objective is to enable the papttion of
citizens in the “policy making process from the dial of
their everyday life, overcoming spatial and timeatriess”
[12]. UbiPOL deploys its services to end-users avbite
devices. UbiPOL mobile device applications are tase
platform APIs available also for third party devedos. The
platform APIs provide basic mobile application depenent
features facilitating the implementation of funciadities
specific to policy making processes. One commoregen
task of the UbiPOL mobile application end-user asbie
involved in the policy making process. In relatitm this
end-user task, we can define the specific contéxtaia for
UbiPOL.
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the entities located in close vicinity are condtachanging.

Location and identity of the user are primary cahtiata
for UbiPOL. Location-based support in UbiPOL is yidzd
through front-end APIs and core web service comptme
The front-end APIs provide access to built-in mehlkevice
location functions enabling the use of GPS or ndtwo
positioning methods. UbiPOL front-end APIs alsolude a
communication manager component providing web eervi
client modules. The core web service componentd use
conjunction with the front-end APIs provide bothllpand
push location-based support for mobile application
development.

Up to now we've emphasized on context and location-
based support in UbiPOL. Although location-awarsriesa
prerequisite for context-awareness, knowledge oé th
geographical position and identity of the user ist n
sufficient. One other essential feature of contaxére
applications is to find out and behave accordingthe
modifications that occur in their surrounding eowiment
[3], [4]. In order to provide context-aware suppdliPOL is
employing user profiles. A user profile in UbiPOhciudes
specific information that defines citizens’ detdilgreference
in relation to policy making processes. Each ditizs
allowed access to create and modify policy makiitgré
from the mobile device. Citizens (UbiPOL end-users) on
the move and their location is constantly changihleir
common generic task (in relation to UbiPOL) is te b
involved in policy making processes. The entitidmtt
comprise context for UbiPOL are linked with locasoas
well. So, as citizens move according to their edayylife
pattern, the UbiPOL execution environment (entities
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surrounding them) is changing. Based on those @sagd use of all platform APIs, components and web ses:id he
on user predefined preference, citizens receivdicaitons  extent of platform components required is deterohinased
about relevant surrounding entities (policy issueported on the scope of the policy making applications @ein
issues, etc) enabling them to get involved andgipate in  developed.

policy making processes. A generic description of all components in the ¢pbi
UbiPOL system architecture from Figure 1 is prodide
V.  GENERICUBIPOL SYSTEM ARCHITECTURE below:

UbiPOL is a policy making platform with support an e The UbiPOL database stores all system information.
wide rage of device types and mobile operatingesyst It UbiPOL employs relational database architecture.
provides both front-end and back-end APIs to enable All system specific contextual data introduced in
development of e-participation applications in fiedd of Section IV is stored here: policy issues, questions
policy making. Besides a full set of customizahienf-end guestionnaire forms, voting polls, reported issues,
and back-end APIs, UbiPOL also provides five welvises opinions, comments and proposals. The UbiPOL
exposing system features to third party develoggmsPOL relational database model was determined based on
employs the system oriented architecture (SOA). hWit analysis of 4 different policy making processeg in
access to platform APIs and web services, UbiPOL countries: UK and Turkey. Based on the analysis
developers can design and implement new policy mgaki database table elements were designed to support
applications. specific policy making process data. The database

For cross-platform portability reasons the develepin also stores information related to system users,
programming language being used in UbiPOL is Jaxant- administrators, user profiles, fitters etc.
end APIs and components are based on the Java ME e The UbiPOL domain model which relates classes to
platform. Back-end APIls, components and web sesvare tables from the database. Generally, each talileein
based on Java EE 6. UbiPOL database has its own counterpart in the

The typical system architecture, also employed in domain, following the table per concrete class
UbiPOL field trials, is shown Figure 1. strategy. Based on this strategy we are able te hav

identical attributes on database tables and domain
classes (like policy issue for example which ishbmt
table in the database and an entity in the domatim b

Databaze
having the same attributes). There are some
Bata particular exceptions when the joined table strateg
mining —_— Workflow is used. And since UbiPOL back-end ‘components
component o A are based on Java EE 6, all constructs in the domai

model APT +APT

are JPA entity classes.

e The UbiPOL domain model APl which handles all
persistence operations in UbiPOL. This core
platform API is comprised of EJBs with common
persistence support for each entity class in the
domain. All other UbiPOL back-end components
rely on this API to handle persistence.

(i e The workflow component which manages and
RESE &eh . <i> executes the policy making processes. This
services {i]e]}) s component is based on a set of back-end APIs and it
S0AFP web

facilitates the flow of information, tasks, and ete
for policy making processes in UbiPOL. It improves
transparency by providing policy tracking
functionality to end-users (citizens) throughou¢ th
execution of the process. This component relies on
the domain model API for data access and
persistence.

e The data mining component employs natural

services

Front-end

ol mobile EXORE <l language processing and sentiment analyses
application application ART techniques to identify and extract subjective
Figure 1. Typical UbiPOL system architecture information from citizens free text comments stored
in the UbiPOL database. This component relies on
In Figure 1 we emphasize on relation between ldgica the domain model AP| for data access and
system components and APIs without highlightingdiare persistence.
and communications infrastructure. Variations frdhis e UbiPOL SOAP web services are ideal for exposing
architecture are possible and fully up to the devet. When UbiPOL business logic to front-end applications.

developing UbiPOL applications it is not mandattmymake
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Client SOAP based support is available out-of-box  VI. DEVELOPINGLOCATION-BASED AND CONTEXT-
on a wide range of Java enabled smart phones and  AwARE UBIPOL MOBILE DEVICE APPLICATIONS
PDA devices. The use of JSR 172 APIs an UbiPOL Context can be applied in a flexible way to enditthat

client applications facilitates stub code generatio re on the move. That is why context-awareness is
;m)esrg ar?)rivliJ dbéPOI[O\évaet?oﬁ_eg\éggj avgﬂgglgr't_-rw?h%@ompIementary to Iocation—awaren(_ass. Bui_It—in suppor _
Notification Service (push LBS support aﬁd the access to Io.catllon makes mobile devices appropriate
Retrieval Service (pull LBS support). UbiPOL software application hosts for context-aware cormmgut
SOAP web services also define an ihtermediaryUblPOL. enables thg develop_ment of_ context-awareileob
layer of DTOs (Data Transfer Objects) used in XMLappI|cat|ons in the field of policy making. Althougeveral
yer ot L obje ; .~ components are part of the UbiPOL platform (as desd in
serialization for the communication with mobile go.ion v/ " only those front-end and back-end ARisl
?heevﬁisrﬁt-)rgrlsol?ysel:cfersns?\:]ga\;?e% 'nmgtrﬁ;; tgorr%dl:ﬁeseryices r.equired. to deliver context anq .Iocatimﬂraz
UbiPOL client. From this perspective a DTO canepO“Cy- making applications are detailed in thistize ;
include  information provided by several entity Primary contextual information in UbiPOL is locatio
. . . and user identity. Information about user locati®
classes in the domain model that would otherwise baetermined at the front-end side. A policy map ABI

retrieved independently (each through a separatg__: : ) o
web method call). DTOs also facilitate convenientgva"able for UbiPOL front-end application develop€eThe

. . olicy map API includes location support classes to
conversions to compatible JSR 172 data types befory ; o ' .
XML serialization. UbiPOL SOAP web services rely determine user position and display markers at ipec

on the domain model APl for data access an eographic coordinates. Markers on an UbiPOL mag ha

persistence. Also, some of the UbiPOL SOAP we olicy information attached to them.

X Secondary or specific contextual data is providhedigh
Service _methods make use of other components anvgeb services. As mentioned before, two of the EN@POL
APIs (like workflow component APIs and data ’ y

mining APIs) to provide required functionalities to web services are location-based. Those are thdiddéditin
front-gnd clients P q service and the Retrieval service. UbiPOL front-end

) . applications determine the position of the useebtam the
e UbIiPOL REST web services are also used to expos : " e
business logic to UbIPOL applications. Although EPls provided by the platform. User position andritity are

A . . included as parameters in UbiPOL Natification aredrigval
SOAP we_b SErvices are aIs_o avallab!e, REST is use\ﬁeb service method calls. Based on identity infaiomathe
for exposing UbiPOL business logic to back-end

JoE . system is able to determine user preference ancyfoters
appl!catlons. As for SOAP, UbiPOL REST web part of the user's profile) from the database. dglasn
services also make use of some back-enfyeation information the system is able to deteemthe
components and APIs like: the domain _m_odel APl.entities in vicinity of the user in relation totéfs, preference
the workflow component API, the data mining API. and specific user task.

* UbiPOL back-end web applications provide support  the common generic user task in relation to UbiR©OL
to policy makers allowing them to ask citizens fory, pe inyolved in policy making processes. In orttere
their opinion by defining policy issues, questions,i,yqlved the user must first be informed. Informatiabout
questionnaire forms, voting polls etc. UbiPOL back-pjicy making processes in UbiPOL is triggerechat wser's
end web applications are fat-clients making use Otequest (pull LBS) or through notifications (pustBS).
litle server resources and network connectivity.gtifications in UbiPOL are essential for contextaaeness.
They rely on REST web services to handle somerpey are intended to dynamically apprise the useredl
amount of the business logic. , time about his/her vicinity to locations with redext policy

e UbIiPOL front-end applications are intended to bejnformation attached. One specific feature of crRgvare
used by citizens on mobile devices. In UbIPOL,gpplications is to detect and behave according he t
mobile device applications are also based onnggifications in  their surrounding  environment.
platform APIs (described in more detail in the nextaccordingly, UbiPOL mobile applications will delive
section). Built on platform front-end APIs, UbiPOL ngtifications to users about the changes in exeauti
mobile applications provide multi-language supportenyironment (policy making entities surrounding rifie
and a map based interface for policy issueand, pecause UbiPOL users have different profiles a
visualization. _ preferences, the system will behave differently different

Although third party developers may decide on ttert  ;sers. Two citizens using the same UbiPOL system

of components required by their implementation, l¥ipg  jmplementation might receive different  notification
the Notification and Retrieval web services in cmajtion although in vicinity to each other and surroundad the

with some front-end platform APIs is mandatory Mer to  same policy making entities. In other words, thatey
deliver location-based and context-aware UbiPOL ifaob penaves according to relevancy to the user’s task.

article where we also provide some generic infoilmnat ypiPOL mobile device applications, the followingnimal
about UbiPOL front-end APIs. configuration of front-end APIs is required:
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The policy map API;

e The communication manager API;

Of course, a typical UbiPOL system implementation

would employ the architecture described in the jotey
section making use of all platform components, A&isl
services. But here we only emphasize on developroént
UbiPOL mobile applications with location and corttex
awareness support. Calls to Notification and Redtiaveb
service methods are handled by the front-end coruation
manager API. All UbiPOL front-end APIs describedadve
are based on the Java ME platform. The entire UbiPO
front-end APl comes packed into a JAR file for use
developers.

A. The policy map API

The policy map API is a graphical user interfacassl
library. It is a wrapper around the Google Maps API
providing general functionality required to displmaps on
Java ME enabled mobile devices. The Light WeigherUs
Interface Toolkit (LWUIT) is used for implementatiof the
UbiPOL policy map API to preserve the same consiste
look and fell on different mobile device platfornand
operating systems.

Computing, Systems, Services and Technologies

typical use of the policy Map GUI class in an UblPO
mobile application.

sd view Policy Map Jl

UbiPOLADD : MIDlet

<<meatex >

p :
1 : mapForm : = Form(} mapForm : Form

.
1

<<reates>

2:map:= Mapﬂaﬁmde,longimde,zoomL:E\tel,Format,type) map ; Map

Py

3 : addComponent(map)

P
PU
!

Il

Figure 2. Sequence diagram for displaying the policy

4 : show()

Source code implementation for the sequence diagram
Figure 2 is pretty straight forward. The Map classends
the Container class from the LWUIT toolkit. So &nconly
be added and displayed on LWUIT Form object.
Implementation of the first step in the sequencag@m

The poiicy map API includes dedicated Java classet€guires instancing a LWUIT Form class by callirig t

enabling support for the following generic functidities:
Sliding the map to different locations;
Zooming in and out;

Displaying makers at specific coordinates;
Centering on the user’s location.

Policy information in UbiPOL is related to location
Markers displayed at specific geographic coordmate an
UbiPOL map have policy data attached to them. theoto
determine user position and display markers at ifipec
geographic coordinates, the policy map APl has el
location support classes. By default the policy n@igl
object centers to the users position when displayeda
mobile device. So unless the user specificallyeslido a
different location, the map will be centered on dlatual user
position showing the surrounding markers.

Policy map location support is based on the JaiRa1I®
API. Location specific classes in the policy mapl &Rtend
on Java ME location classes (JSR-179) providingneve
driven functionalities on position changes to thpl&ation.

An essential component of the policy map API isriap
class. This class is the actual GUI class providiragp based
user interface support for implementations. In otdemake
it deployable on different device types the mapsslavas
designed to automatically adapt to different molgtone
screen sizes and resolutions without any need
customization by the developer. The map GUI clasalso
capable to respond to sensor events triggered aygas in
device orientation. Support for this functionalisybased on
the Mobile Sensor APl (JSR-256). This feature dnes
need any customization by the developer as well.

The policy map GUI class was also programmed
respond to different mobile device input methodduding:
touch screen events, action key events and tratledwents.
Figure 2 shows a sequence diagram that exemplifies
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constructor method. Then the Map class is instaateteep

2. The Map class has a set of predefined constaubtsides
the implicit one. The one used at step 2 in theusece
diagram above requires passing the following arguse

The latitude and longitude that will be used as
default initial position if location is not enablethe
values provided here will not be used if locatisn i
enabled.

The initial zoom level that the map should display.
The user can change the level at run time by
zooming in or out (this feature is preprogrammed in
the map class which responds to user generated
zoom in and out events).

The map format that will be used to display tiles.
This can have one of the following Google
predefined values: png8 or png, png32, gif, jpgl an
jpg-baseline. The values can be changed at runtime.
The map type that will be used to display tilesisTh
can have one of the following Google predefined
values: roadmap, satellite, terrain, and hybride Th
values can be changed at runtime.

At step 3 in the sequence diagram from Figure Zhtwe
instance of the map object is added to the LWUIimfo
Then at step 4 the Form object is displayed byinzplits

how method.

The following snippet is the source code implemigoma
required for the sequence diagram in Figure 2. The
arguments for the Map class constructor methocdssgned
values and defined ahead of the constructor caleMused
in an MIDP application, the source code snippeanffeigure

to3 Will display the UbiPOL policy map as shown irg&ie 4.

The screenshot from Figure 4 was made on a N8 smart
phone device from Nokia, for UbiPOL front-end API
experimentation purpose.
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double latitude=44.451773;
double longitude=26.121163;
int zoomLevel=14;
String formac="|
cypem"
Form mapForm=new Form():
HMap map=new Map (latitude,longitude, zoomLevel, Tormat, type):
mapForm. addComponent (map) 7

mapnForm. show () ;

Figure 3. Source code example for displaying the policy map

Policy Map
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Figure 4. The UbiPOL front-end Map object running on a Noki&
smart-phone

The following 2 figures show the behavior of the Ma
class object as response to sliding and zoomingtgve
generated by the user. Sliding and zooming aret-iouil
features of the UbiPOL front-end Map object. Aesuit, the
developer does not need to write any source codegport
those features. By default the Map class implentiemtavill
execute sliding operations as response to arrowekents
on phones with key pads. For touch screen phoniggepo
drag events are supported. The predefined keysofmming
in and out on phones with keypads are the POUND(kay
zoom out) and the STAR key (for zoom in). For togcteen
devices the developer has to add menu buttonshfor2t
operations to catch user generated events (seesHyuBut
the zooming feature is built-in through 2 Map classthods
that the developer can call. On phones with botithoand
keypad input devices both options are availablddfault at
the same time.

Policy Map

Figure 5. UbiPOL front-end Map object slide action on a Noki&
smart-phone
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Figure 6. UbiPOL front-end Map object zoom in action on a koK8
smart-phone

B. The communication manager

Policy making data in UbiPOL is delivered to mobile
devices through SOAP web services. Aside from k-
web service implementations, UbiPOL provides a themd
API for communication with the server. The frontlen
communication manager API is made up of 5 sub-mpeka
containing Java classes. There are 5 UbiPOL SOAP we
services available: Authentication, Knowledge Siwri
Notification, Retrieval, and Tracking. So the framtd
communication manager is structured in 5 corresimgnd
sub-packages (one for each UbiPOL web service).

The UbiPOL front-end communication manager is based
on the Java ME web service specification API (JSR}1

Each corresponding web service client sub-package i
the communication manager APl has a generic stictu
including:

e An interface extending the ‘“java.rmi.Remote”
interface. This interface defines method signatures
for all the operations exposed by the specificiserv
The method signatures are the same as for therserve
side operations exposed.

e A stub class that implements the service interface
(mentioned above) and the "javax.xml.rpc.Stub”
interface.

e A set of supporting classes mapping the data types
(DTOs) returned by the specific service. The
supporting classes are be simple POJOs with
attributes, setters and getters.

As mentioned in the previous sections of the atitho

of the 5 UbiPOL web services are essential for tlona
based and context-aware support. Those are Naidficand
Retrieval. So, in order to develop context-awarebifeo
applications the use of both Notification and Rsfai
classes in the front-end communication manager &PI
mandatory. Also, in order for an UbiPOL mobile apation
to gain access to any back-end web service opesattbe
use of the front-end Authentication classes in
communication manager API is required.

The Retrieval service provides pull LBS supportlidyo
making information related to location can be exted at the
user’s specific request. User preference and pfilieys are
applied to the queries besides location constraints

the
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The Notification service provides push LBS suppdhe

user does not specifically request the data althoug|

subscribing to the service is required. There are
Notification service operations that provide suppéor

subscribing and unsubscribing a user. One othevaat
web method is the “notify” operation available @livering

the actual notifications. The “notify” web methoeceives
location and user identity information as inputgraeters
from the mobile device. It factors in user prefessnpolicy
filters and location constraints in the reply. Thisb service
operation only provides a Boolean response (trualse) in

relation with the availability of relevant policgformation in

the vicinity of the user. But the actual relevardligy

information must be acquired by calling Retrievakbw
service operations. In other words, both Retrieaabd

Notification front-end communication manager classee
required for context-aware support.

The policy making data retrieved can be displayed

through a map based interface (using the policy AR}) or
through a set of custom design GUI objects avadlablthe
UbiPOL front-end API.

The following 3 figures show examples for deliverfy
notifications to the user, displaying the retrievdata on a
map and also with a custom GUI policy issue lisfeob
available in the UbiPOL front-end API.

4 Issues nearby.

VIEW ON MAP VIEW ISSUE LIST

ADD TO PENDING NOTIFICATIONS IGNORE

Figure 7. Delivery of notifications to the user on a Nokia Bl®@art-phone
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Figure 8. Displaying policy data on the UbiPOL front-end map
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Issue list

HEAVY SNOW IS CAUSING...

This location is strongly affected eachyear by heavy snow causing,..
AUTHOR:

Date: 12

st times arownd noan...

ADD TO MY PARTICIPATION

Figure 9. Displaying policy issue data with a custom GUI G$fect from
the UbiPOL front-end API

VII. CONCLUSIONS

Throughout the article we talk about context-awassn
and Location-based Services (LBS) which are esdetti
UbiPOL. Based on literature review we underline tised
for ICT systems that motivate citizens to be inealvin
policy making processes. We define the common tsk
users in relation to UbiPOL and then we specifydlsnents
that comprise context for the platform. We show how
UbiPOL makes use of context-awareness to increitigerc
motivation in policy making processes. A genericiRML
system architecture is also included. In the lastisns we
focus on the provisioning of location-based and texin
aware UbiPOL mobile device applications.

To conclude, we briefly reiterate and summarize esain
the obvious advantages of UbiPOL presented in pusvi
sections of the article.

The concept of UbiPOL is based on linking policy
making processes to the everyday life of citizehsala
participation levels. This will increase the leeéimotivation
and commitment of citizens leading to wider audéeand
increased participation. Context-awareness is &abdor
the concept of UbiPOL. The citizen (UbiPOL user) is
constantly on the move. The entities (policy issuepgorted
issues, etc) that comprise context for UbiPOL mresd with
locations. So, as citizens move according to thearyday
life pattern, the UbiPOL execution environment e
surrounding them) is changing. Based on those @sagd
on user predefined preference, citizens receivéigaitons
aboutrelevant surrounding entities (policy issues, reported
issues, etc) enabling them to get involved andgipate in
policy making processes “on the fly”.

UbiPOL involves citizens in policy making processat
participation levels. It employs both approacheg-down
consultations (policy maker led initiatives) andttbm-up
participation (citizens can generate policy issues)

UbiPOL targets both policy makers (who can dept@si
it is) and developers (who are provided with acsedeneric
front-end and back-end APIs). UbiPOL front-end &adk-
end APIs are implemented to support generic reméras
determined based on the review of 4 different yotiaking
processes in 2 countries.
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UbiPOL allows citizens to define their own contdaxt
considering the different needs and requirementits afsers.
In UbiPOL citizens can define their preference amdrests
with regard to relevant policy issues. This wayizens can
influence how the UbiPOL system reacts to them.

Both UbiPOL front-end and back-end APIs are based o
Java. This makes UbiPOL APIs and applications degtite
on a wide range of desktop and mobile operatingesys

UbiPOL also provides a set of 5 core web services t[€]
address the needs of third party developers that ar
implementing on platforms and operating systems doa't
support Java (like iPhone for example).

(5]
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