Wireless Short Range Communications & Applications

SHP Proposal

1 Overall Area Definition & Motivation & HiA Strategy

<<<This text will change>>>

Morgendagens mobiltelefoner vil ha bredbånds internett-tilknytning, på samme måte som dagens bærbare datamaskiner. Nye telefonmodeller som Nokia N80, Sony-Ericsson P990 og Qtek 9100 har slik tilknytning allerede. Denne teknologien åpner muligheter for å utveksle og synkronisere store datamengder billigere og enklere enn før. Musikk, bilder, video, programvare og e-post er noen eksempler. 

Imidlertid gjenstår mange tekniske, forretningsmessige og bruksmessige utfordringer før denne nye teknologien vil realisere sitt fulle potensiale i form av nyttige, bekvemme og trygge kommunikasjonsprodukter. Noen av disse utfordringene gjelder: Personvern og sikkerhet; bruksautoritet over mobile enheter;  sikring av samband mellom mobile enheter og nettjenester; sikring av relasjonene mellom brukere, nettverk og tjenesteytere; distribuert identitetslegitimering; trådløse ad-hoc-protokoller i heterogen så vel som homogen nettverksstruktur; modellering og håndtering av kanaler i kortholds radiosamband; modellering av og dynamisk tilpasning til mobile enheters brukskontekst; multiaksess og multi-homing på kort og langt hold; modellerings- og abstraksjonsverktøy for tekniske prosesser og forretningsprosesser; arkitekturer for beskrivelse, overvåking og håndheving av protokoller og konvensjoner; brukerrelaterte forutsetninger for tjenesteadopsjon og effektiv teknologiutnyttelse; nye forretnings- og operatørmodeller; samt krav til kunnskapsutvikling i tilhørende innovasjonsprosesser.

Professorgruppen bak denne søknaden har kompetanse på høyt internasjonalt nivå i de nevnte feltene.
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2 Trusted Wireless SRC & Applications

2.1 Background & Motivation

In three to five years the industry will turn to new applications that take advantage of “WiFi” short range communication links in mobile devices. Around that time we can expect WiFi to be a common feature in most mobile devices just as Bluetooth, cameras, and media-players are today.

Today more and more devices show the potential of using such short range links. The Sony Playstation Portable allows kids to play games together, to share game software, to surf on the Internet, and to receive updates and news. Microsoft’s Zune media-player links to other players for sharing music. New advanced mobile devices like the iPhone, QTEK 8300, Sony Ericsson P990i offer their owners access to broadband Internet services. The Nintendo DS is used not only for group games but also for learning, e.g., English and Mathematics.
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This is the start of a major evolution of mobile devices towards a device that is aware of its immediate, local environment, and that can be used in many innovative ways. Today its primary focus is however on reaching remote users (phone calls, SMS) or remote services (web, email). 

We foresee, that wireless short range communications will turn our mobile devices into extremely useful tools that, e.g., support education, industrial applications, entertainment, and our relations to people around us. 

Mark Weiser was one of the first visionaries who described the importance of “Ubiquitous Computing”[Wei93]. He saw the need for tools through which we can work easily, and that are so easy to use that they disappear from our awareness, unlike computers that too often remains the focus of attention. 

The EU has put significant resources in the 6th framework to start research on “Ambient Networks” and “Ambient Intelligence” which have similar ambitions. Much of the research has focused on new future networking architectures while activities on the application level are rare.

2.2 The Opportunity, Challenge, and Focus Area

In this sub-project we will focus on new applications for education and industrial office applications.  The goal is to create applications that enhance the learning experience and that enable greater interactivity between teachers and students. 

Typical examples are (1) wireless beacons that offer users dynamic information on today's events, workshop agendas, phone catalogs, floor plans, (2)  meeting services to structure discussions, to distribute and-out materials, share whiteboards, voting on questions,  (3) basic reachability applications that address singel persons, groups, or everyone within a certain area (emergencies), (4) people to people applications like presence, messaging, and positioing.

In many cases we will find, that the underlying service infrastructure has to provide a set  of common enablers, e.g., user and service management, trust and security handling,  <MORE>

2.3 Existing Solutions

<MORE>

2.4 Approach

Many issues in the communication area are unresolved, e.g, naming & addressing, auto-configuration, fast WiFi handover, ... For this project, however, we will pre-configure a working communication platform within one administrative domain. 

The diversity of mobile phones is a major show-stopper for wireless applications. Differences in operating systems, graphical environments, I/O features, Java virtual machines, memory, processing power, available libraries are just a few example of key issues that are non-trivial problems. 

In order not to spend our time on non-application and service layer related issues, we provide test-users with pre-loaded wireless devices, and thereby ensure a fast trial development, and fair user conditions. The devices will be key to further student research activities on the master's and PhD level for distributed wireless system development

2.5 Desired Outcome

The project will be linked to HiA's IKT testbed, that contains basic functions such as firewalls, wireless access points, DHCP, AAA, fileserver, web servers, Internet telephony, presence and other servers. 

We will use a user centric design process that leads through 1-2 trials/year to services that are useful and usable.

2.6 Links to Related Activities

Aalborg, RWTH, Singapore,England  ....

3 Context Awareness and Reasoning in Ambient Space.

3.1 Trust among ambient processes.

Autonomous agents seeking to establish trusted communication in densely networked environments can face a multitude of difficulties, some of which have to do with incomplete information flow due to unreliable communication, barren environments with no trusted peers available, and outright malicious peers. Some efforts to remedy the situation are: the system of graded trust of Demolombe &al, which augments [Lia03] with an extra context-like index; the rôle-based trust model of Khambatti &al [KDR04], and several variants of reputation-based trust management, notably Ooi &al [OL03]. Much remains to be done, however. 

Trust can depend on context. While it is clearly desirable to represent and reason about context-dependent trust, it is, unfortunately, not adequate to identify context with a proposition or set of propositions, cfr e.g. [MB98]. For this reason, approaches like that of Liau [Lia03] do not immediately lend themselves to contextual trust. However, Giunchiglia, Nossum, Serafini and others [GG01, NS02, GNW06] have developed systems for representing and reasoning about properties that vary with context, and which can be combined with systems like [Lia03] by dedicated deduction rules which bridge the gap between distinct contexts. Multi-context reasoning about trust by way of bridge rules seems to be a promising avenue towards increased expressivity and applicability of logics of trust.

3.2 Modelling ambient processes.

The Ambient Calculus with its associated Ambient Logic [Cardelli&Gordon] enriches the pi-calculus with an explicit notion of ambients, and provides a useful basic framework for representing and reasoning about ambient processes. The language of ambients is quite rich, with a variety of interaction primitives. The relationship between ambient logic and other nonclassical branches of logic remains largely uncharted however, and a thorough investigation of its embeddability in modal logic seems timely. For example, the $\{n$, in $M\}$ fragment on p.4 of Cardelli \& Gordon "Ambient Logic" generates a set of finite sequences of names, similar in structure to the image of the $\star$ operator of [N03]. This observation invites expressing the semantics of ambient logic in terms of Kripke structures. In order to interpret terms denoting ambients, one would have to know which terms denote equal ambients, and a suitable quotient of the set of finite sequences of names would be a plausible candidate for the basis of a Kripke structure.

Quantification in ambient logic has also been insufficiently studied, and it would seem that the Gabbay-Pitts quantifier [GP02?] represents a likely starting point for further exploration.

3.3 Reasoning about and within ambient processes.

The language of contexts in [N03] can not express how an action changes the properties of a context. In ambient logic, which is based on the pi-calculus, this is represented indirectly. An action is usually thought of is as something that interacts with the rest of the context. Ambient calculus processes are of the form d.P meaning "do d, then carry on as P", and so d.P and d.Q will interact differently with the environment, relative to its interpretation of the term d.

(MORE…)

4 User acceptance and effective utilization of mobile services

4.1 Background and Motivation

Technological innovations in mobile information technology (IT) have the potential of creating business value by influencing individual customers and users in work related processes in organizations. However, for these IT enabled benefits to materialize, the new mobile services must be adopted and continuously used by individual customers or organizational users. The primary purpose of our proposed research is to investigate how these assumptions are met in the context of mobile services. Secondarily, we will investigate how user acceptance and use can be influenced in order to positively influence value creation from these services.

4.2 Research opportunities and suggested approach

Value creation from mobile services can be understood as involving both a voluntary context and a mandated context. The proposed research program creates an interesting opportunity for studying how such processes evolve and influence value creation. If the usage decision is voluntary, value creation from innovations in mobile services assumes sufficient user acceptance both initially and over time. If the usage is mandatory either as a result of managerial directions or of lack of alternatives, the usage or utilization of new services must be appropriate and effective. If these assumptions are not met in these contexts, the services are either not sufficiently accepted or effectively utilized (see e.g. Brown et al., 2002). Decades of research within the IS-field has described many of the intermediate processes between the innovation it self and value creation and empirically demonstrated that technological, individual, social and organizational processes can influence the utilization and value creation in many different ways (see e.g. Amit and Zott, 2001). New research within the IS field points to the need for a reconceptualization of the usage construct (Burton-Jones and Straub, 2006), and there is a need for a better understanding of the nature of use and its determinants in contexts with different degrees of external influence. Although recent studies shed light on user acceptance in mandated environments (Brown et al., 2002; Rawstorne et al., 1998; Adamson and Shine, 2003) and continued user acceptance in voluntary environments (Kim and Malhotra, 2005; Cheung and Limayem, 2005; Hsu and Chiu, 2004; Hsu et al., 2004), little effort has been made to examine continued user acceptance in mandated environments. 

Desired outcomes and links to related activities

Our work aims to contribute to a better understanding of the antecedents to adoption and user acceptance of new mobile services, as well as their continued and effective use:

· In mandated contexts we will contribute to ae  better theoretical understanding of user acceptance and appropriate and effective utilization of mobile services

· In voluntary contexts we will identify potential barriers to adoption and continued user acceptance 

· For both contexts we will identify and test strategies to influence continued and effective use of mobile services in order to reduce potential barriers to value creation. 

The Department for Information Systems is involved in related research that will complement the project outlined above and create the opportunity to learn more of this important phenomenon:

· cooperation with the University of Oslo on the adoption and use of mobile services for alcohol control. 

· benefits realization in relation to the use of mobile handheld devices in health care in municipalities (in cooperation with the competence centre for e-government).

5 Academic & Industrial Network, Exploitation, Dissemination
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Høgskolen i Agder har en ambisiøs vitenskapelig strategi, der vitenskapelig produksjon og utvikling av nye PhD-programmer er en sentral del. 

Dette prosjektet svarer også til NFRs preferanser for tverrfaglige prosjekter.

Prosjektet ”ECORN” knytter sammen forskergrupper ved fakultetene i et langsiktig og forpliktende fellesskap, som i høy grad tilsvarer strategiplanens intensjoner om faglig samarbeid. Videre bidrar prosjektet til følgende fire av strategiplanens fem satsningsområder: Læring og kunnskapsutvikling; Næringsutvikling og innovasjon; Velferd, demokrati og samfunn; Det globale og flerkulturelle samfunn.

Høgskolen har vedtatt å samle virksomheten på to kampuser, og dette prosjektet vil bidra vesentlig til det faglige samkvem mellom de to kampusene. Fakultetene for Realfag og for Teknologi fusjoneres, og dette prosjektet bidrar konstruktivt til iverksettingen av denne fusjonen. Fakultet for Økonomi og Samfunnsfag har en tilsvarende struktur, med virksomhet på begge kampuser. Prosjektet forener fagkrefter på tvers av fakultets- og kampusgrensene.

Prosjektet bringer sammen fagfolk fra grunnforskning, systemutvikling og anvendelser, fra økonomi, realfag og teknologi, og spenner over hele livssyklusen fra konseptskisse til realisering av gevinster fra utplassert produkt.
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