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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 RtocA (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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<Service>
<Node-Context>

<Network-Context>
<Wiretess-Bandwidth> 5Mbps </ Wireless-Bandwidth>
<Disconnection-Rate> 0.1 </ Disconnection-Rate>

</ Network-Context>

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

</Device-Context>

</Node-Context>
< [Service>

a7 2. 2l cilelss) s

. RtoA AH|A S3HE

fH)FEls Helm EM Au|2E 3 2= A
2] AMujxs FREL 173 37 ) RwoA T
& 2l DIHMME} aelE *l/‘%!l«l “P\EM
iﬂ Aol 2zt - $)A]8la,
R = L | Ulgﬂlﬂ 74]%_& Urdﬂr.
EHP& tlujo]xol HEF k2o Mula wlEse]
£ AE2 PYsl =old tule]xo] AT ESY
AEXJES AFASHA Dok b At v} 2
o], RtoA%] AT e AFXUEE 2ol do)d

0S / Virtual Machine
Mobile device

38 3. RtoA A¥|& ERE F=

05 / Virtual Machine
Broker server ( Master of grid )

=2 Faslel 9w, Agle) =ldl wat o o
oJHEZ ¥& 7F5 AgIEelch

3.1 Alad 29

2l ojulelag] ofuix] AR &b.ihf}?l
A3, 7 2ol de|ldEE D= o)Al
sz dogh mnjd tule]2dlxe] oz
At 2)0| s 3 muld tule)zdlA &
AL w9 iR 2uFe A7 G50k It &
£ zej= AlxgE o)A x=ER A
demg, b dejdEs] wixld wel LAz
ofuix] 2mg ek zfolZ 7HAA "t oA
AR il FAldd AREE oux] gelR
dgsed, o1& e 2UEPE £ 19
Aereg 71Eo2 At

E 1. 2ZEde) A4 A% Adas

T THE 48] A9AE

QoS Q;

odake % oA 2wg pym

2B 8sub) g 13 oA Ad P
ke Size ™

Hlole] S ALy5Al Size ] Size T

2ejn FAlRKAS4D Size st/ Sizest’t

P D R AL P

A5 oy R,
7z ] AM,
7HCPU AC,

YEH NG FEHS1D) DR ;. .,/ DR & toun

A oA 2@

Pkug/Pkdoum_

Al g F
A L,
= k= §j 9 AGxE
SeldES NC,;
VEH= o= v DR,
7H¢ Wz AM,;
74 CPU ) AC;

11



FEA18}3]=FA] "06-1 Vol.31 No.1B

mojal mplelz g wuld oeldEs] AlY
A={a,a,,...,a )& AL L, £ZES] o]
Aol AHgsie JEls Axde SaEd Y
S={S81.8s...,5 % °IFoA Q& ™, =ujl
tiufols o] & ouix] 2wk 2t delAE 4,
o FYHA pe(mnsyell HE AR LmF
energy_cost ; ; ,»)9’] g E U5} e

n
E,= gl energy_cost . ; pp 0Y)

b emergy_costy; yp © A BAl ==
izl iwskel oz FAG FPARE T
2t & ), 4 7} Eupd tule] el SaEictH,
=l tuloln g o] S 93l TRt 72
o] o zE Amlch

[ PO™xT, (DA,

Size
DR k, down

Size
P ot N P
x k, up

DR k, up xP k, down (EOJK\J‘%')

ubd g b 2BlE A" 5, 32ER
Ak, wuldd thpelielde 4 29 A% 9
29 % WE FPHke 2HR JoldEd o3
st o] dhiA] make] gk

Ps‘_tub x T i (ol:l}‘\_}__g_ ,
Size_st" Size st

DR, . =4
DR k, u; XPk'uP_*_ DR &, down ka.down(o \..‘%‘)

oAl A& F oAMdA 2= E P A=
B2E o2 FUHA p()E AAs et o]
F712 aEjslobd Adzrle arle A)aEe]
A A A=Z Pt AFEHE A e
HAte 2 o)E 913 4~&AoJ(admission control)
zddsel gt o)A AeE A IAE
§;E8 7489 ZRl= A2d 5=(5,S,...,
Sl Z2AE g = muld tujela po] AX
Ego] o)A 3l Limit, ;2 TS 3143}
=% 83, o] FFHE Limit, ;= w, xAM,/NC;+
wxAC;/NC;2 7+ 22|t CPU ARl gt
A w B w,E o3t HAsElEE sk
=nel thulelx o] dPjAE 40t k2 g2

1 = W

[0

i

12

ol e W (p(s) =N IS workload, ;
2 & o, 2uld tule]lx 9] ofe|HE o]AE
Ast] e Tel= k= g o] A Yl
(workload function) W, & AAEZ, ohge
Aol Z} g2l= x=o| $eAllE 7 AlkxA
22 wEEofo} gt

{ Wk,)'= : p§=i workload ki, p(5)
Wk, j < Ll.mltk' i (2)

e k= g W ohe}, muldd tplola e
it gA® Fasirl o) mulal tiule
22| AF U] FIESE B ool ES}
ol HMEEE 3l whew wmulad tiupelA e
Limitk.on—device=woka*°’] e ellA] dlejE
5 FPAAL ek F, po AFoAUAL FiE
FE polxe] Asfe] ise dejdEs] 7] 3
aealof stz vhge) o] Wil

Wk. on — device — workload k, 4, p(i)

£ p( 1) ="n— device

Wk, on— deuiceS LZMZt k, on — device (3)

2 =il 2z Ed] ATHLE 47 el El
i) 7 12 flelld A=E Deldz] mae] A
3}, 2= k=] 841, 3)mutd tiule]xe
FEA) 270& 23 AeE Azd mde ¥
2 vENIE a3 49 Zh

)

l(energy_costk,m , workload, , ,,

28k CIHH0| A £9) DBt CIBROIA k(= S0)2}
[ [VEES 12| E L E(1-m)

J8 4. szEde] ATYY e MEND

3.2 AZEY0] RYT7A

Sk AdRgt A 2AE UEAY|E delzlESL]
2A1%2) ¢3elE NP-hard FAlo] £l o}
2}4 ZAF F4(approximation function)E AR5}
Lzegele) Z/ixE st (Phase DU,




falAE A denre] 328 97 a2l Aage] Mula FYE

Phasel. )] H|01HE AHEY
*TYHY ClBIOI AL Ol Al ABIZF &IA3
258 B 0|83 =2H0f

Y N -
\2 v

OIOI T E i) & <=4 || Phase2. Limil 2 BI= 23}

(bound tightening)

!

for all j Wi, < Lmit,

/f QoS =H0| It
Phase3. QoS =7, goto Phasel
Else
01T E BHX} & Y (R EEZ2 AEH)

T2 5. RtoA9] Azede] ATA clolo|z)

23 A% AHHL® L, ol A& AR
733t E slgirkPhase 2)1. Az ES] ANTA
d2Ee 8 eAv 1 59 2k

Phasel3} Phase2®] A3} Limit,; <
Limit g, o device™N AT AlFEZIC} REFHA] X3}
W, Znid tule|xe)l TRlE A2gE o]-83)o
o] FARE AZES] AXIES BF o3
A oju)ghe}, wleba], Phasel-‘J- Phase2
2] 3 o]F, mujd tulelag) Te|= AJaEle
FgAlojAntel we) QoS AHE FIEF )
(Phase3). QoS Aol [14]9] lelXAF 2+ QoS
DA wlt)e. slete|ee] WEle} oufA] Amge
WEHs SA%le] ZEvlE AMTbsRich &, o
o AHE 4 P, P Size?™, Size ™™
o] FolEe] 2AIER ] sFssiAl "ok AA AT
A daelEe] ortzes ¥ 63 Ak

1 Software_Reconfiguration{)}
2 Initial_Assignment()
3 if (Re > Ty ) then
4 if ExcessWL*Set then
5 Bound_Tightening()
6 if ExcessWL*Set then
7 QoS_Controlf)
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() {

13 Let ExcessWL*Set := j : Wy; > Limity;
14 Agent := 1
15  while Agent > 0 do
16 Agent := 0
17 COStain i= 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
energy. costy ; ,— energy_costy ; ;

A cost min {workload ; ; ;, Wy ;—Limity;}
22 if cost < costmi; then
23 COStmin := cOSt
24 Agent := i
25 old :
26 new :=t
end
end
end
end

27 if Agent > O then
28 P(Agent) := new
29 Wioid := Wiow - workloadyagenoi
30 Winew := Winew + workloadi agennew
31 if Wiou < Limitios 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; - W)
37 foreach Agent i such that p(i)= MaxExcessWL* do
38 Gain_by_Degrade(i) := ( workloadyi,»{(Q) -

workloady.i ,iy(Qi+ 1))+ alenergy_costsi ,iy(Q:)
-energy_costiipi(Qi+1) )

39 if Gain_by_Degraden.. < Gain_by_Degrade(i) then
40 VictimAgent = i
41 Gain_by_Degradema, := Gain_by_Degrade(i)
end
end
42 Qvictimagent = QVictimagens + 1
43 update Wi margscesswzr
end
4}

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