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Two-Level Context Adaptation Method for Context-Aware Applications

So0o-Jong Ghim" - Yong Ik Yoon™

ABSTRACT

Applications in ubiquitous environments should provide the best services to users by considering the changes of users requirements and
service environments, and should adapt service behaviors to the underlying platform’s behaviors according to contextual changes. To
reflect users requirements actively and provide more {flexible services, we propose 2-level context adaptation method for supporting
dynamic application adaptability in contextual changes. We extend the range of contexts to users requirements for supporting context
adaptation. It can reflect users preferences in offering application services. For application adaptability, we use adaptation policies to allow
applications require how they adapt to specific contexts, and to make them react actively on such situations.

Key Words : Context-awareness, Dynamic Adaptation, Ubiquitous Computing
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05/ (1+a)xGP(w)
M. = [0.5/ (1.5+a-p) x GP(u) ]
a/ (1+) x GP)

Behavior Selection Algorithm

BSA()

//stepQ: initialization
Upriori < &

priori < &

Max < 0O

Cost < 0

// stept: global prirority computation
for all (u,uv) € Py
Upr\or\' e Uprior'\ UGP(U)
for k < 1 to numberOfBehavior
for all {s,sv) € Pg
Spmor\[k] — Spriori[k] U GP(s)
// step2: candidate behavior selection
for k < 1 to numberQfBehavior
// step2a: matrix My computation
for all x € Upriori and i < 1 to numberOf I tem
for vy € Spiorilk] and j < 1 to numberOfitem
Mali,j] < (x - y)
//step2b: matrix My computation
for i < 1 to numberOfltem
for j < i to numberOfltem
Meli. ] < wi
Mw[ |] < Wji
//step20 matrix M; computation
for all p € Upior; and i < 1 to numberOf | tem
for j < 1 to numberOfltem
M LIl < MliLi] 7/ SMiLi] xp
//step2d: cost computation
for i < 1 to numberOfltem
Cost <« Y Ms[i]
if(Max < Cost) then
Max < Cost
candidateBehavior < Behavior
return candidateBehavior

(38 4) &= Mo ehe|E

Aole] &8 M~ AT Bl vEE MEHE 4 7oA
Yolg s GE WG B4 ABIE ALEHel AN,
OBy = Zicicamy (my € M) A7
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EE 5 Ao g v g @4;——

Fde o, o g

candidateBehavior <« f(B) = max{ C(By)},

I<k <m (4 8)
32 & =8 L0215
qe Ad dugFe 7 Aane $H49E A

Behavior Mediation Algorithm

BMA(candidateBehavior)
//step0: initialization
minCost <« oo
Solution <« &
//step1: current configuration check
if all CurrentConfig <upperBound(candidateBehavior)

and CurrentConfig = lowerBound(candidateBehavior)
then adaptiveBehavior < candidateBehavior
//step2: mediation
else
//step2a: finding Behaviors satisfies CurrentConfig
for all Behavior except candidateBehavior
if alt CurrentConfig < upperBound{(Behavior)

and CurrentConfig = |owerBound(Behavior)
then  Solution < Solution U Behavior
//step2b: explicit config conflict resolution
for all Behavior € Solution
for all Config € Policy(Behavior)
mediationCost < |median(
[upperBound-1owerBound] )~CurrentConfig|
if minCost = mediationCost then

minCost < mediationCost

adapt iveBehavior < Behavior
return adaptiveBehavior

AREALSl S FATEE WEAY £ e S
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