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ABSTRACT

The study on “Selection of Cloud Computing Provider Using the Analytic
Hierarchy Process (AHP): A Case Study of Chiang Mai University” aims to develop the model of
the selection of Cloud Computing provider using the Analytic Hierarchy Process (AHP), to verify
capacity of the proposed selected model, and to conduct the comparative study of the 2 data
collection methods namely Geometric Mean and Consensus Approach to find the one and the most
appropriate method for the selection of Cloud Computing provider. Data of this study were
collected from 5 authorities on Information Technology of Chiang Mai University.

For the first objective, to develop the selection model, it got started by setting up
criteria using for selecting the Cloud Computing provider. In this step, the reviews of relevant
literatures were applied, then, 6 main criteria were addressed: cost, agility, performance, assurance,
accountability, and security. In each main criterion, it consisted of 3 sub-criteria, so there were 18
sub-criteria in total. All criteria were ranked in according to hierarchy. After that, the model was
constructed via Expert Choice program, which was, later on, used for collecting information from 5
respondents under the application of 2 APH forms. In the beginning, the data collection was done
under the mathematic approach, called, the Geometric Mean, to group individual discretions
together. In the meanwhile, data were re-collected according to consensus approach, which required

the group discussion of the 5 respondents to find out consensus discretion. Lastly, results as obtained



from both methods were compared and asked the respondents to select the most appropriate method
for the selection of Cloud Computing provider.

For the second objective, the results suggested that the selected model was applicable
to the selection of Cloud Computing provider. In order to make data as obtained from questionnaires
reliable, this study, in addition, examined the consistency ratio (C.R.) according to the model’s
matrix size. Sensitivity was also analyzed to find out how the decision’s outcome changed when the
level of importance of each main criterion was varied.

For the third objective, to conduct the comparative study on 3 Cloud Computing
providers namely Amazon EC2, Microsoft Azure, and Google Compute Engine according to 2
mentioned data collection methods, the findings presented that the decision making to select the
Cloud Computing provider were contradictory. The results suggested that according to the
Geometric method, Google Compute Engine was selected to be the Cloud Computing provider,
while Amazon EC2 was selected according to the consensus approach. All 5 respondents
unanimously agreed with the result as gained from the consensus approach. The authorities, who
could do the decision making, firstly chose Amazon EC2 to be Cloud Computing provider, followed
by Microsoft Azure, and Google Compute Engine, respectively. The main criteria influencing their
decision making the most were security, accountability, performance, assurance, and cost,

accordingly.
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File Edit Assessment Go Help

Compare the relative importance

cosT AGILITY
versus

with respect to: Goal: Selection of Cloud Computing Provider

1| Cost 9(8|7(6|5|4|3[2]|1]|2 m 4 5 6 7 8 9 Agility A
2| Cost 98 7 6 54 3 2 183 45 6 7 8 9 Performance
3| Cost 9 8 7 6 5 4 3 21 294 5 6 7 8 9 Assurance
 4|Cost 9 87 6 5 4 3 2 123 4 5 6 7 8 9 Accountability
5/ Cost 9 8 7 6 5 4 3 212 3 496 7 8 9 Security
6 Agility 9 87 6543 2882 3 456 7 8 9 Performance
7| Agility 9 87 6 5 4 3 2882 3 45 6 7 8 9 Assurance
8 Agility 9 8 7 6 5 4 3 21 2 3 4 5 6 7 8 9 Accountability
9| Agility 9 87 65 4 3 2 128845 6 7 8 9 Security
10| Performance 9 8 7 6 54 3 @1 2 3 45 6 7 8 9 Assurance
11| Performance 9 87 65 4 3§81 2 3 456 7 8 9 Accountability
12.Performance 9 8 7 6 54 3 2 193 4 5 6 7 8 9 Security
13| Assurance 9 87 65 43 21281456 7 8 9 Accountability
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15| Accountability 9/8/7(6/5/413/2/1/2|3 8856|789 Security X
< >
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Invert | Cglculatel Close I Cancel

MW 3.4 uaasuuyuasuaNna319uu 11/511AT8 Expert Choice”

30



3.2.3 MafusIusIndoya

y A A oA A

=< Y 2 g Aaa 9 Aq Y
lumsAnynsailFnTels Ao LUVADUMUINBINLIIVIIWGaeN Toyan 191
= I aa YA o v A A Y Aa 1
MsAnu 11y gagitisnngusiuslumsdeauludenduinisssuvlssuirananvungus
a v A "o o AN Y v 9 A =
Vo1 urIIMmedeFealvy S1uau 5 918 aan ldnan i luideveunilszansnldlumsanun
9 A o A dyd (% s A Y] ) Y a
0997 3.1.2 uazuUVTIa0d AHP Nerueilingissasdomivayumsanaulavesdusng
A YA A o o A A 9 A ' )
wseAnis 1 lumsaaduludenldusnmisszuulszurananuunguua uaz Tasnalnis
v Aa a o Yo A 4 =\ A 2 J sld'd Y o
aadulanegine sznszih lasddaaulyluesdnsiiiod linse Failudgnianud invzuaz
o Y gjl 9 1 Yo Aa o Aaa
Uszaumsal lua iy o Tagmwzmslsnguaaadulaiiuiug 5 518 Tunissiusiugasiiile
Wzieanaaoninadauauausaluns lsnu ldueauiiaog

Aaa 9 a 1 9y 9 v 3 aa
@Jaﬂwuﬂm@ﬁ@ﬂjgluullﬁagi']ﬂﬂggﬂﬂjﬂijulm’lﬂjﬂﬂulﬂuﬂaﬂWUﬁ]m@Qﬂall

Q

9
asy =

< 9 a [ < 1 Y aw
anumuveIlsziiunaiese amnsolsenounuiluanurnvosngy 1dna1s3s msiteiley
)] aa a ad { a . Y o a 4
T¥mssingasiiila 2 35 A0ITANNABITNIAGA (Geometric Mean) Tasldndannisnindiamdans
o aa 9 a 1 Y I aa 1 a o a
Tunisduiagasiiiavesdselivuaassouilugasiiiavedngu uazITaUNINA
A d aa 1 9 a [ A I Y A ] Jd A a
(Consensus) Mnugasiiaveingu Iasldmsentsienguie1d Idideuoniui vien15aua
U aa @ o < aa ¥ a9 K o ¥ an a 4
yoangulumssmgaesii vasaniimsidugasiiiione 2 350299 wana 2 /NI
=~ Y Y a v A {
neuisuravas dlsziivdaduladen it nmunz au

9
%

< o [ Z
mu@l@uﬂ’ﬁlﬂuaﬁjﬂgaﬁqﬁﬁuﬂ]ﬁﬁﬂ]&l’]ﬂﬁ\iu

e

Yuaoun 1 Msuuziimaznssuatoya

YR @ YA o v A A Y A 1

Arnyianuyanaguss lunmsaaauluaenduimsssuuilssuananuungy
wa eFetuid 1Ay AuMEYeas Iayagu wanmaNez Idsuanmsane nazaey

1 H Y

FoFN0 WA NEINVIVUTUNNYNEAS 19UY

Tuaeuil 2 MIHuTByarNUIDITI NN

YR < 9 Aaa Aa = ] YA o v Aa '

AAnyunudeyasingasiiugufieuiisugunngusiuislunisdaaule iy
puvaeuaIy Mswuvde N wFeuisudlduimalonnsannddudigaves

Y o w Y o Y =2 o A | Y} T Ay
Iﬂi\iﬁi”l\‘]ﬁ?ﬂ‘ﬂﬂfuﬂﬂu ﬁ]”lﬂuuﬁN‘V]“L‘]J‘]Jﬁ@‘]Jf]111Gl,u@:nﬂ‘]Jﬂfu‘ﬂlﬁuﬂﬂlullﬂ‘ﬂﬂlﬂﬂquﬂu NA1IND W

G

v A

o o a 1 y a 4
mmmﬁu%%mﬂm‘iﬁﬂmﬁﬂué}mmsiwuﬂi:mawmmmqummsﬁawmimmm@mm

e 2D

o

o v 3}_, A g’/ o a )= 4 J IR ] o
118 1NN 1WA UFUN 3 ﬁ]muummsm15mmﬁsmmfmmmmsaumazmmm«umq‘lmmu

=

31



(% 4

A @ 2 @ o A 1 o w Yy A Z =] ~ 4 @ H
N3 AUNUARANNG 6 HanmmuANaglud1ausu 2 ndunlJoumsumnuyinanne 6
[ <Y [ d' A v A = 9y a 1
nannamalgnueanemmaaenlumsdadula@enduimsssvulssuianauuunguis
' 3 9 o Y g A A v
Tusrsvesmsinudeya T lduuvaeuaivlszduae Iz sanuanuaeandosvsgay
aa 9 1< YR Y o Yy o 9 9 '
WHvvesdaounuuaeuny Uszmuusn gany ldhmsussnudaeuuuudeuninlinswnou
5UNIV VAV UTIA0IABNMTNTUINUTVTAA VOIRUT MITzUVUTENIANALLY
1 o Y Y 1 1 9 = = o Aq Y
nguia M vdaeunuuae U NuAazMUE 19D3ve DwAYoIMIANEIAZLUDTIa0 I 19 1
= ¥ 2 A v Yo ° Hq = y
MIANIATIY Yszmsides deeunutaeuniue: Iasuununmuuusiaodi lslunsAny A
N ) f
AR 3.2 tagmilouuasgIuveunasinaruai 1w
TuAdUN 3 MINTIVAVUANNAIANADIVBINAUNHY

[
aa A

9. Y o 9 Y Y
Arnw gihdeyaqasnian lasnuuuaeuaiy wtiuiinasluTysunsy Expert
. ® A ! Y aa 9 '
Choice“1HDATIVABUAINNINADANGD9VINABNTY (C.R.) VOIHADULLUADUDNLAAZ 1Y TAY
g).l a, ' { a YA o v A g’; o A
A3VABUIINNAITANRAITNIATA 1InGHS1uIvaaaulananua 5 51851491 5 40 WA

9 aa Y ' @ H
ﬂ'ﬂ’]llﬁ@ﬂﬂaﬂﬂm@QﬂaﬂWHFﬂﬂlﬂﬂaﬁ@ﬂllﬂﬂﬁ@ﬂﬂ’lﬂu@agﬂu memminﬁ 34

32



M3197 3.3 fhmmﬁ@ﬂﬂé’awemaﬂﬁﬁﬂﬁ"lﬁ’mﬂmﬁﬁmwmm1uﬂ§’QLLiﬂ
swau CR. C.R. V03iAouIuuaouey Aunde
yameumeldnanmnam Mo wouldla 1 2 3 4 5 W99ICR.
aldeamviaiinsounses 3 0.05 015 022  0.03 022 010  0.14
mlFnemums 1Fausa 3 0.05 001 009 010 001 001 004
doulymsdszitu 3 0.05 0.01 0.01 0.01 0.09 0.09 0.04
arwdangulumsldau 3 0.05 001 001 00l 001 001 00l
anuawnsolumsaanlasszuy 3 0.05 0.01 0.01 0.01 001 000 001
anwazadnauelumslFam 3 0.05 0.03 0.01 0.07 007 007  0.05
AINTABUAUDIVBITSUY 3 0.05 0.18 0.22 0.08 0.23 0.01 0.14
Wanadeya veentesdyanu 3 0.05 006 006 010 006 006 007
ANUAWITOVOIYA 3 0.05 0.06 0.07 0.10 0.02 0.02 0.05
anuniouldau 3 0.05 003 008 006 005 000 004
anwawnsalumsasmomae 3 0.05 002 002 003 000 002  0.02
MIsUlszAuaINAITIUEINg 3 0.05 0.08 0.08 0.03 0.05 0.00 0.05
mwmiu%aﬁa 3 0.05 0.15 0.16 0.25 0.22 0.10 0.18
ANUADITVOITLUL 3 0.05 0.03 0.03 0.00 0.03 0.03 0.02
anwawsaTumslsul oy 3 0.05 0.05 0.01 0.01 009 009 005
anulaeadedmdunadondiu 3 0.05 001 003 006 003 006 004
annlasadedumstemsveatoyn 3 0.05 017 017 017 027 017 019
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¥ 3 0.05 003 000 0.0l 000 003 0.0l
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auITUL 3 0.05 0.05 0.01 0.05 0.01 0.00 0.02
M3Tusznu 3 0.05 0.01 0.01 0.01 001 001 001
MILSURAAYOL 3 0.05 0.01 0.05 0.01 0.01 0.01 0.02
anuilasany 3 0.05 0.01 0.05 0.05 0.05 0.05 0.04
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Aundedraimin ves CR. 005 007 006 008 005 006
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HINAVUDINAD VUV AD VDN . .
€ A LTI AT

gameumeldnannam 1 ) 3 4 5

M ldsemurainseunses X X / X X 1 4
mlFneaumslFaiuesa / X X / / 3 2
Jeulvnsshsetu / / / X X 3 2
anudangulumsldau / / / / / 5 -
anuennso lumsaaulasszuy / / / / / 5 -
anuazalnaelumsldau / é X 3 X 2 3
AINTADVAUDIVDITE LY X X X X / 1 4
Yinmdeya vesnvesdano ™ X / ', X 1 4
ANUANNTDVBIAYD X X / / / 3 2
anuwdouldanu / X X / / 3 2
anuansalumadmemae / / / / / 5 -
M3sulsznumunasgIumna X X / / / 3 2
A uiede X X X X X : 5
ANADYTVOITTUL / / / / / 5 -
anuamsalumssulgasounay / / / X X 3 2
anwlaensedudunadondiu / / X / X 3 2
amwasadediumsdenisvesdoya X X X X %, - 5
anutasademumsiinndeya X X / / X 2 3
RN AT / / / / / 5 -
ANUAADIAD / / / / X 4 1
AUTTIOUY / / / / / 5 -
Mmssulsenu / / / / / 5 -
MILTURAYOL / / / / / 5 -
anuilasany / / / / / 5 -
adevan / X X X / 2 3
A 17 14 17 16 15 79
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= 2 J VA Yo (BN . ®
puUFeUNIWBNATIHINAT C.R. Ty N1A5 ik TagTisunsy Expert Choice * @11150521)

A A Y 9 A

aavianiionswaseninu lideandosvesdoyaiiganingaeiiiedus (EC, 2004) flsziiv

=

pzldsuniasgasiiamuaduiiagus Tao Tsunsy aunsenInIAuaeARdDIVDITDYA
1 :7 U [ { 1 i 4

(C.R) TAINIWIATFIM (< 0.05) aauaadluas1an 3.6 uaaaal C.R. NHIUNUNANIATFIU

AHP viaamslsuaaasiiialniainTusunsu

d' 1 Y aa Ay y [ Ao a ]
M1909N 3.5 mmma@ﬂﬂaawm@;aﬂwuw"l@mﬂmﬁmummmm1111/1@1'51Jm'5ﬂszmu11411

C.R. YBIHAOUNUUADUDNN A
gamomumeldnaninam 1 ) 3 4 5 109 C.R.
mldiemuraiinseunsos 0.00 0.00 0.02 0.01 0.02 0.01
mlF1eamms 15uese 0.01 005 000 0.0l 0.05 0.02
Jeulvnsshseiu 0.01 0.00 0.03 0.05 0.00 0.02
anugangulumsldau 0.05 0.05 0.05 0.01 0.02 0.04
anuannsalumsaaudasssyy 0.05 0.05 0.03 0.05 0.00 0.04
anuazanauelumsldanu 0.03 0.03 0.03 0.00 0.01 0.02
NAMIAOUAUDIVDITLUD 0.02 0.03 0.00 0.00 0.03 0.02
Yinmdeya vesnvedan o 005 000 005 005 002 0.03
ANUANNTDVBIAYID 0.03 0.01 0.00 0.02 0.00 0.01
anunsouldau 0.02 000 005 005 001 0.03
anuansalumsamae 0.00 0.00 0.00 0.00 0.00 0.00
M3sulsznumuInasgIuIna 0.03 0.00 0.05 0.00 0.00 0.02
A uiede 0.03 0.05 0.00 0.05 0.03 0.03
ANUADITVDITLUL 0.05 0.05 0.00 0.03 0.00 0.03
anuamsalumslsulgaseuay 0.01 0.05 001 000  0.02 0.05
arwlaeasedudunadoudiumenn 001 0.05 002  0.05 0.03 0.02
mmnlaoasediumstemsvastonya 000 000 001 005 003 0.02
anuilasansdumsiinedoya 000 005 002 002 005 0.05
GRICAOREY 0.03 0.00 0.01 0.00 0.03 0.03
ANUABBIAD 0.02 0.05 0.03 0.05 0.05 0.04
AUTTOUY 0.05 0.01 0.05 0.01 0.00 0.02
mssulsenu 0.01 0.01 0.01 0.01 0.01 0.01
MILTURALOLU 0.03 0.05 0.01 0.01 0.01 0.02
anuilasans 0.03 0.05 0.05 0.05 0.05 0.05
ovenan 0.03 0.07 0.07 0.07 0.8 0.06
MinaaaI0 M ¥ea C.R. 0.03 0.04 0.04 0.04 0.04 0.04

36



aa a 1 d o 1
qaviivesdszilinazdosiunuaidndIunuTeARdd (Saaty, 1990; 1996)

= 3‘; dy 9 a 3’, a A a an 1 d'
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Aiaunwd) TasviinsfFeufeuaasiidaluiuiiie 1 ldsaauanuaeandosiriiu
d o A o g}/ an = =} an A [
AN AAAININAIT19N 3.7 1aziIwa1nng 2 35 ufTeuimeu AT nmuizauae 1
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M5190 3.6 MANNTOARdIVDIgasH TN IAvINMIUdeUn W TAe B RUNINA

A C.R. YDIRADUILUAO VAN

gamomumeldnaninam Tassifufns
AlFen e finseunsed 0.02
ml¥eaums1Fauase 0.05
Joulymsdseiin 0.02
anugangulumsldau 0.05
anuenusalumsaautlasszuy 0.05
anuazadnaelumsldanu 0.03
NAINTADVAUDIVBITE LY 0.02
Yinmdeya vesnvedan o 0.05
ANUANNTDVBIAYID 0.00
anunTouldanu 0.04
Anvannselumsnemae 0.02
M3sulsznumuInasgIuIna 0.05
aninFede 0.00
ANUADYTVDITLUY 0.00
anuamsalumslsulgaseuay 0.01
anulasasosuauIAdeusIINIEN N 0.02
mmnlaoasediumstemsvastonya 0.01
anuilasansdumsiinedoya 0.02
ml¥ane 0.01
AUABDIA 0.03
ANTIOUY 0.05
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