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Abstract

Cloud computing is providing services based on service-oriented architecture in
recent years. The cloud application can be implemented by service composition in this
architecture. An important challenge is how to select a service for each task involved in
a composite service such that the overall QoS for the composite service is optimal. This
includes customer focused elements such as response time, cost, reliability and
availability. QoS-based service selection is a combination problem and is a kind of NP-

Hard problems.

This study investigated how to optimize the selection problems and propose a
genetic algorithm-based method which solving the problem by considering many QoS
attributes in the gene. By the evolution process, the gene will be more suitable solution

for services to ensure service quality.

Keywords: Quality of Service, Service Selection, Genetic Algorithm
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% 1% = (Mutation Probability) : 4>+ 0 3] 1 2. > fe — A RARK ¥ 1%

SR R F S S IV i T et

s e ay
R o

i 4 3 fic(Fitness Function) @ # k™% & B i BARRE - 5B RALR
L BGAT R B B HF R G BORG AF RO RS R
BTV g REFS AR - FRIM L N Iy R i
A E o
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AP Gl MR EE
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3.2. Qos FR+& 41 T

Qos & F Atk LR E S 6 AR R BAFREE > AF T 5T 42 22 18
QoS B iena &R HA - & UML ¢ QoS profile # 4 > 7 & % (cost)i& 37 47 1 -
e L 5B 2 AR T AN SRR A A F RIS 54 B cost
Re & eho @ & p(security)s £ 2w FY - BERPFE FEE S €

Af bR THLEAEIAE 0 & LF L (throughput)id ¥ L 2Pk S F

FPREPCERY Fhb @ EPd wf YR FELEATRY T 2 BRIy

B0 R PRIER P R A LR B B0 R R G i o B

0 fdptk e
2. F J&pPFF(Response Time, RT)

FRRERFPRIRFOETERCFRREY FEFOPFR > ¢ LpREB{rR
AR BRI TATE IR ST BRI Y > E i f o f iy

o
3. 7 44 (Reliability, R)

VAR RRIRIAT FARR BB e PRI (S FPE TR S T e i

e S e B B E e PR
4. ¥ * 4 (Availability, A)
TR PRPRIRR SRAR DT F et 8 S B F i3 - B JRIET  pk

kSR et B3 8 o m e TR
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5. = 2+ (Security, S)

F2MEPIRFE 2R 0 BEX 280 (0~10) 2678 > mE > Iy

6. & % ¢ #(Corporate Reputation, CR)

Fphie o X HPORBR B R AR BB S IR TS T S

EH o Fipik o
3.3. JR7+:E &

- BEAFR LB IR Ed o AP F Y RIRIEG QoS B o S
FESPRIFE Y BN BB A RE R ek N - BEH - auEC R R
IRERHE DR ES NECRBFARE TV At S EECE R R R
I =7 % £ % & i® 42 (multiple choice knapsack problem) » &% - # NP-Hard £*
80 Zeng [8]aF g @ 0 @ FECARPARL D ZIRACHFAE YU o
Lin[27]R)4& &1 7 A0 de 23l ehiw B2 2 22 BRAE > A AT T i % A T

B % (GA) K 2 i3 1 K AL -
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Algorithm : A QoS-based genetic algorithm for the service selection problem

1. initialize population with random candidate solutions

2. evaluate the fitness of each individual based on the fitness function

defined in Equation 3.6 which contains QoS attributes

infeasible individuals

3. while termination condition is not true do

4. | select fit individuals for reproduction

5. | probabilistically apply the crossover operator to generate offspring

6. | probabilistically apply the mutation operator to offspring

7. | evaluate the fitness of each individual based on the fitness function

defined in Equation 3.6

8.end

35. % ¢ W

KA AT - BREOE AL FREIERE LA AT RS,
AL P UEFELI G N A L e s > 2 0-based AR 51 R R PRIZFEAE
WE R N E B R R EEIE PRIR AR PRAMEAT R 5 BB 194500 E 5 B R

PRI®: B L o
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0 0
0
1 1
1
2 2
2
. 3 3
service_type 0
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4 service_type 2
4
1 3 0

Chromosome(solution)

B 3-1 A Fl%5

3 = B PRA%%F 2 (service_type0,service_typel,service_type 2) » 4 W##75 % f i
Hee RG> A F RS 5 1 {1,3,0} > index O e e %4 /& I service_type 0 Hh¥e 1 eh

SR 0t e
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3.6. i itk

¥ & Lk 0 QoS 4p 1% Tk fitness function » * k=& fRenipy » £ gt &
RSB F A5 B F R AL AR B R 2 N K RIS AR R
B3 1P > & JF 4o~ ATen fitness function 2[#7R.F & & 572 1 &l 0 7

f“'é\'"* = EJ,{ "b:a'iF"} %“ﬁr‘?xf@”@ °

A H B0 QOS H R iF LI FE S 2 S ek 1 0 2 E A kenE AR

3% A i AR 0 PR £ FF LB SRR ST o

wa 1150 4i + wr [T oR + ws Xise Si+ wer Disg
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We XL C+ wrr X4 RT; (

f(c) =

AN Bt N IR GURIR £ R 17 R S i B E 1 (A)
27 (R B ALk 4 > % 2 1(Si) ~ & #(CRi)~ i3 (Ci)~ v P P (RTi) % B2
Bbe i WPER R RAR 2 [ indp R R B R AT B S 2 B SR Bl b
Ao f gt A # E R i K7 QoS i £ (Weight)w; (w; =

0) » K keniEAxg & Qos & FAX4F o
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38, FRMLERSE fehi 2
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BTG - AR T B R LG S B AR R AT 04 5
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'

EFBT AL ©
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AT e BRI R F B T Y s 5% E QoS dpthdicly 0 ¥
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41 R 5%

ERHEFA &R 0 F ARR B ORI A S aRF FRBF 0 R b)P @
7 7 PRIENE 48 QOS B Ahe Bl 4-1 #fon e

~ | services

id INT{11)
»senvice_type INT(11)
sindex INT{11)
»cost INT(11)
»response_time INT(11)
» reliability INT(11)
» availability INT(11)
»security INT(11)
s reputation INT{11)

B 4-1 PR35 &)

BEFR Y AR DS FT OISR S

® JRixfEsg(variety of services)-PRI:FEHT N & 3 % Y PRIEFEE 0 F BR %
CIRARY F2F F B chE WIREE QoS Bt o

® 3+ | (Populationsize)-3%3# + ] (M A F R R A 4 R EKE

® 4 %8 7 % 5 (Proportion of survivors in each generation)-%4 & & 75 = F & &
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FEFRFRPERFFTET ROBHE R AL BHEE G 5 o
® < fieis I (Crossover chance)-< e & 5 5 > BRE € &7 L fie o
® 7 %1% ¥ (Chance of random mutation)-% %% 5 * & BEEA F]¢ X E AKX F]¥F &
g RFIPE o

® ' i #c(Number of generations)-+ * #ic* 2 B# £ & & 4 ot N i#E o

42. REBFLR R TAH

AT S 2 B E PR oA 2 fa § B RIONIRIHE B R AT L B R
B oooa R %Eﬁ’l"i a5 7*\‘:; & 1B K&/LA (1) £ R 93 ?‘PRZ}:TJQ;:% (2)4 IE;;}E’]

R PRAF TG DL MR EE o F R EAR S > PR R S AR o

Foe? KT 1027 o PR F B fPRZIET 7 FBE R IR
¥
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o

oo &R JRIRS B G L fEH QoS Btk 1A B R BB FHEL

Yol 42~ B 43 #55 o

3.5

N
"

N

e \/utation Rate = 0.2

=
n

Best fitness

e \/utation Rate = 0.1

0.5

Generation

Bl 4-2 & £ fitness score
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2.5

1.5
e \/utation Rate = 0.2

Average Fitness

1 e \/utation Rate = 0.1

0.5

AN OO A SN 0N A SN
— = N ~

n o~
(s Ie o TS SRS R Vo B Vo R o Ty b 0 O O

Generation

Bl 4-3 T = fitness score

R By P ¥ ol DGR R aNE i {8 0 % ¥ £ ehfitness score T R
A g R ARITFFEBTE R AR T o F MEPricarafe Bl E SR TEE
REROREFRGELE o ANFTEZ AV EIREERSORERS > R8BI 01PE
PRF R RBWF 02K T A WRFW IR T gHRPORATFIFER
S FRREPEFER CFAHI PR oS PR R R

F - A B L AR B2 AR L i
43. RIFFEEHIEPFF R EL 7

AR R T 1027 b ehdw PRI 0 A %5 10~ 20~ 30...100 fAPRAREE
Ao & PRI AT 7 EcE oF BPRIEE QoS Bl 0 BIREZ P B E PRI H

R B T R i B T 4B 4-4 417 o

29



=
o

ComputationTime(S)
N w EY (9] [e)] ~ ] [(e]

10 20 30 40 50 60 70 80 90 100

Number of Abstrct Services

B 4-4 7 Fo #ic® o o PRFEA-E PR

tEL ‘?«Pﬁzi““'l:k PR HE - B RRI TR DR WA R AR S P
MR RER R REFAREE S AR SRP AR AL T BRI R 2 ok
%iﬁz?{%;i v 4o 3.7 & ¢ g R VN MRS b B IR R B 3§
FARMREA X > R EArF LA ks o AREFEFTFHEE FE
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HAE SR RAF EAFF EFER SR RBEER P IH L QoS
7 ReRir e &0 10 B RORGAEED S GIF o F L § PlicE 4 A d R H AR 45
AET B Meth s o 2R 1S 6 X ohd RCER Y B ER T T 02

B i G P ENZSBSRREARE RE AL AT R
- FI)m A jraciE 2 Ak o 4ol 4-6 FEEREATT 0 ABF P R EFE
245 1) fitness score < >t X BB {8 A 2k o

8 006

PhpMate

IZ274065050---1. 7520205450734
1244131141 ---2 . 8238895238895

2363045142---1. 8567901234568

1200138035---1. 3389830508475
2423181145---1.655318062172425

@254844111---1. 8069414316703
8370115121---1.3162939297125

1213867853---1. 8398169336384
18141148004 ---1 . 3502538071066

2141084045---1, 5384615384615

end of first generation

—————————— START OF 1th GEMERATION --------=---
killed 5 individuals

cross successful

cross successful

cross successful

cross successful

cross successful

mutate successful

mutate successful

—————————— START OF 2th GEMERATION -=========--=
killed 5 individuals

cross successful

cross successful

cross successful

cross successful

mutate successful

mutate successful

—————————— START OF 3th GEMERATION -----=--==--

Bl 4-5 A 2 4= o5 ¥
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8 00 ind:

PhpMate

mutate successful

—————————— S5TART OF 19th GEMERATION -----------—-
killed 5 individuals

mutate successful

mutate successful

—————————— S5TART OF Z28th GEMERATION -----------—-
killed 5 individuals

cross successful

cross successful

mutate successful

mutate successful

0335622181 found after 20 try
B335622101---3. 102766798419
B334222101---2.94407°98507463
B334222101---2. 9448798507463
B334222101---2. 9448798507463
B3346227201---2. 7195945945946
B334222701---2. 6201298701299
B334222701---2. 6201298701299
B3342227201---2. 6201298701299
B3342227201---2. 6201298701299
B3352272601---2. 396449704142

W 4-6 %5 2 &%
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