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Platform for(Opportunistic Behaviour
inllncompletelySpecified, HeterogeneousObjectt Communities
Thelgoallof POBICOSIisltoldesign, implementlanditest aplatform(that simplifies(the

tasklof developinglandideployinglopportunisticl applications’inl heterogeneous'and

incompletely(specifiedlobject collectionsiforitheldomainlof homelautomation.
KEYWORDS: Opportunistic[pervasive[¢computing,[domain[based[tesourcelimodelling,
programming(dbstractions,middleware,[home[@dutomation,[@nergylefficient(Home

At/a/Glance:[POBICOS Main(Objectives

Platformfor Opportunistic Behaviour:in The[lPOBICOSI project targets icomputing[_environments

Incompletely Specified, Heterogeneous which(feature(collectionsof (objects,[equipped(with(sensel]
Object:Communities computelactuate'embedded nodes, which(differ(in(their

sensor,[actuatorfandcomputingltesources.[Moreover,the
actual[1mix[1of(]objects,1andthe

y\ resources(] provided(! by[] those POBICOS will focus
objects, Twhichlwill[1be[Javailable onideveloping

duringlexecution L_'ustartIyLunknc_)wn programming
v_vhenL programming(]thel]applicall abstractions'and
tion(s). corresponding
Project Coordinator POBICOSaims_to design,Cimplel]  middleware support
Name: Markus Taumberger ment] andl] test(J alJ platform ] that foriopportunistic
Institution: VTT simplifies] both[Ithel development  pervasivelcomputing
Email: markus.taumberger@Uvitt.fi and(the deployment(of applications  making'it possiblefor
forisuchlheterogeneousiandlincom!’ thelapplicationto

pletely specified[systems. Thelkey exploitresourceslin'a

challenge’is(tolenable applications ﬂe’:ﬂ'/’;ﬁ%’;‘é]{::gsg%;em

to LtBk(? [the best Ladvantage_' LOf,,Wh?t I different environments

Partners everl[fresourceopportunities” Cexist

, atlruntime, [provided(by(thelobjects

oL\F/T'II' Tgcfllrjul:aliesearch ‘Centre of thathappen(tobelavailable. Thelplatformishallimake such
inland (Finland) “opportunistic’[ behaviourllargely[ transparent( tol the[ prol]

o Warsaw!University(of(Technology grammer.

(Poland) Towards|thisgoal,[the(mainiobjectives/of POBICOS|are:
o Center(for(Researchland Technology
Thessaly (Greece)

Projectiwebsite:www./CTIPOBICOS.eu

o[ Theldesign[of "al programming model(‘and[ ‘supporting
mechanismsi(for(opportunisticipervasive/computing;

o/ Accenture Technology'Labs (France) e[An(ontologydriven approach for_modelling-andflexibly

o[SAE(MAutomation,(s.r.o. (Slovakia) accessinglresources(forialgivenapplication/domain;
o Centerlfor(Renewable Energy[Sources e[ Thelimplementation_of aLcorresponding middlewareLon
(Greece) topoflembedded(wirelessisensor/actuatorinodes;

o[ThellprovisionJof Jsuitable[]resourcellabstractionJand
Duration: 36.months domain(based u::ustomisation [tools[as[welllas[application
development,simulationand(deploymenttools;

Start: May 2008 Th i tal(validati f(the middl d(tool
. o[ Thelexperimentalvalidation of (themiddleware and(tools
TotaILCos-t. . 3.21mM€ forlalselectedlapplication[domainlin[the arealof "home
EC(Contribution: 2.3IM€ automation.
Theldomain(oflenergy efficiencyatlhomelwill(belusedas
ContractNumber:[INFSOIICT[223984 thelIsourcellof(scenariosl]andllrequirements.[]Proof(of(]

conceptlapplicationsiwillbe(testedlin(alreallsetting.
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Technical/Approach

Thellenvisionedimiddleware]and(]development
supportwilllbelachievedby'combiningthreemain
technicaldimensionslin(altightlycoupledfashion.

(a)[10ntology!drivenlimultilftesolution(represental’
tionslofisensoriand|actuatoriresources

Objectsiand(their(resources(will[be represented(at
multiple([Ilevels[loflabstractions,lusinglJal lformal
domain(model.(Suchltepresentations will givelthe
programmerL(flexibility(in(specifying[the tesources
ofCinterest. lUsingal moreJabstract(levelallows
freedomin[choosinglactualresources(at tuntime.
Usinglallesslabstractillevel makesithebehaviour(of
thelapplicationimorelpredictable-[but alsolmore
dependentlon(the éxistence ofspecificresources.
Basedlon[thelspecifications, the middleware[can
locate nodes(that offer.compatible resourcesand
engagellthem(]as(]neededl]onl]behalf(]of(]the
application.

Domainimodel
POBICOS!uses/ontologies[tolcapture concepts ofla
givenCdomainCandenableresourcelaccessllat the
desiredileveloflabstraction/detail.

(b)[Abstractionsland(mechanismsforphysical
nodeltransparency
Tolsimplify[Japplication
programming,thellex[]
istencel] of(] physical

ApplicationsMayer %

major[importance(lif( jpervasivel lcomputinglis[ to

becomelpopularlinthe[homelautomation_domain

wheretheluserslarelordinarypeople, ratherithan

experiencedadministrators. Special_care[ will_Lbe

paidlas(tol¢capturelsuchlrequirementslinithelearly

stageslof(thelproject,landlcorresponding mechal’
nismswill (be [builtlintothemiddleware. Moreover,

theenvisioned[application(_model _will_enablea

simplelandlintuitivedeployment(ofapplications.

Applicationpill
TheDapplicationcanllbellpackagedlinto[Jallsmall
hardwareunit,whichtheluiseractivatesiatianypointlin
time. AsOalresult, (1thelI middleware[ spreads(the
application'sCmicrolagentstoitheJobjects withJthe
suitablelresourcesfoundlinithe environment.

Application: [Energy/efficient(Houses

Theltorelof(the[POBICOSI platform,includinglits
algorithmslandimechanisms, (will[be(designed(and
implemented(inClalJdomainlindependentway.[lIn
addition, [ the[platform will_Lbe _customised(for(the
areal of[1homel]and(]building[automation[ with
emphasisionlapplications(forreducingthelenergy
consumption.[.COTS[hardware_devices_with[ the
POBICOSImiddlewareandsomelindicativeproof[]
ofconceptapplicationswill be(de[]
ployediiand( testedlinla
bioclimaticlbuildinglus(]
ing[] various(] sensors

nodeslandllunderlying
networking(ltopologies
shouldremain(]hidden
fromJtheprogrammer
asCmuch[as[possible.
ThisOwillCbeCachieved
by adopting[1 an(] abl]
stract’] programming
model[basedlonlogil]
callyseparatel ‘compol]
nents,alsolreferredto
asl ! microlagents,[1and(lby
letting(the(middleware(placelthemonto
concretelphysical (objects(atruntimewhileltryingto
meet(] their(J sensor, ] actuator, ] computing’] and
communicationrequirements(as[best as[possible
subjecttolthelcurrentload.

Objectcooperation

Eachapplicationrunning“lon POBICOSrepresents
somel goal.[lts[Jachievement(Jis[Ifacilitated by Ithe
middleware mechanisms(tolfind,[combine,[and(exploit
proper(resources|ofithelobjecticommunity.

(c) Concepts, mechanismsland(tools(for security,
privacylandideployment

Straightforward(] application[] deployment(] with
speciallcarelforlénsuring(security(and(privacyis(of

\

Middlewarelayer A

Physical Modedayer

and( actuators.[] The
sensorsimeasurelkey
environmentallparam(]
eters,[] suchll as
temperature, "humidity
and( luminosity,[ 1 and
theactuators( feature
controllablelelements,
suchlas[blinds, CwinLJ
dows, [ air[conditioning
unitsiandl(lighting.

ExpectedImpact

Theltechnologytobeldevelopedin(POBICOSwill
enablelprogrammersitoldevelop,infalsimple/way,
portablel applications! thatl canl bel deployed(and
harness(] thel] resources( availablellin(] different
operational(settings. Such(functionality couldbe
importantJin[imanydifferentapplication[Jareas.
POBICOSwill focus[Jon[TtheThome[automation
domain,[lwhere(JsuchlJtechnology(couldlIplay(la
particularlyCcruciallrole towards[ boosting[applil’
cation[Idevelopment, [ notllonly[for[thellindustrial
playersithatprovidethe facilitiesfandrappliances
butforipracticallyranythirdiparty, including(SMEs.

POBICOS, May[2008



