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ABSTRACT

Advances in wireless network are enabling the development of ubiquitous multimedia services. These
multimedia services need efficient platforms to comply with the requirements of mobile computing. We introduce
an adaptive service platform based on mobile agent and grid systems while specifying the challenges of
ubiquitous multimedia services and focusing on frequent disconnections and scarce resources. We applied our
platform to framework RtoA (Ready-to-Attend) which supports mobile users to access compute-intensive
multimedia service, specifically, mobile education and video conferencing. RtoA includes hand-off, speaker and
listener service which enable people to attend a conference or a class with satisfying quality of multimedia
service. ns-2 based simulation verifies that our scheme is an efficient way to reduce energy consumption of

mobile devices and to improve the response time of mobile applications.
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<MNode-Context=>
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< Disconnection-Rate> 0.1 </ Disconnection-Rate=>

< Metwork-Context >

<Device-Context>
<=CPU= 1166 MTOPS <fCPU=
< Available-Memory > 100MB </ Available-Memory >
<Residual-Battery > 30% </ Residual-Battery>

</ Device-Context >

< MNode-Context=
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1 Software_Reconfiguration(){
2 Initial_Assignment()
3 if (Re > T;, ) then
4 if ExcessWL*Set then
5 Bound_Tightening()
6 if ExcessWL*Set then
7 QoS_Control()
end
end
end
8 else Finalize_Migration()
91

10 Initial_Assignment() {

11 An initial assignment p(i) is obtained from an
approximation algorithm for the generalized assignment
problem [11][12].

1

12 Bound_Tightening() {
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13 Let ExcessWL*Set := j : Wi; > Limit;
14 Agent := 1

15  while Agent > 0 do

16 Agent := 0

17 COStyin = OO

18 foreach Agent i such that p(i) = j

and j & ExcessWL*Set do

19 foreach host t not in ExcessWL*Set do
20 if Limity, - Wi, > workloady;, then
21 cost 1= e;liergy, costy i — energy,co; t'k i
min {workload 1, ; ;, Wy, ;— Limit,; }
22 if cost < costyi then
23 COStyin := cost
24 Agent := i
25 old := j
26 new :=t
end
end
end
end

27 if Agent > O then
28 p(Agent) := new
29 Wioia := Wioa - workloadiagenoia
30 Winew := Winew + workloadi agennew
31 if Wiow < Limitgo then
32 ExcessWL*Set := ExcessWL*set - {old}
end
end
end

33 Qos_Control() {
34 while (ExcessWL*Set) do

35 VictimAgent := 1, Gain_by_Degrademax := 0

36 MaxExcessWL* := j : max jes (Limity; - Wij)
37 foreach Agent i such that p(i)= MaxExcessWL* do
38 Gain_by_Degrade(i) := ( workloady,i(Q)) -

workloady,i,pi)(Qi+1))+ a(energy_costi,i pi)(Q:)
-energy_costiipi(Qit1) )

39 if Gain_by_Degraden.. < Gain_by_Degrade(i) then
40 VictimAgent := i
41 Gain_by_Degradey.. := Gain_by_Degrade(i)
end
end
42 QvictimAgent *= QVictimagen: + 1
43 update Wi maxkxcesswir
end
44 )

45 Finalize_Migration() { Finalize the migration process by
preparing for the end of the mobile device’s battery life }
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