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Abstract This study sheds light on the quality aspect of cloud computing services as next IT platform.
Three tasks of the research are to extract the quality factors of cloud service from the user’'s viewpoint,
empirically analyze the perceptual differences between the user group and the provider group by applying
the IPA technique, and suggest some quality factors that need to be improved. Based on the previous
researches and focus group evaluation, 13 quality factors have been established. T'wo field surveys have
been performed respectively to collect the perceptual importance and satisfaction level of the users and
the providers. It is shown that the quality satisfaction of the user group is lower than the quality perceived
by the providers. And there exist significant differences between two groups in respect to quality
importance level and IPA matrix. In conclusion, 6 quality factors that need to be improved are suggested
such as service functionality, service availability, interoperability, scalability, confidentiality, and
provider’s responsiveness.
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M(gap), IPA 471 BA A EAs= Ales B ol&&o]d & Adadnt A=d F4 2 4
Adre A 54w & dn HoFA A ol &=, wSE, iQlH He), =
2 &3 67 Aewgrt Add o] md2 IT
H7h ZU A AR Ao $5 A

2. & A7 S oF AF bl AnE 9FE v
1990 Aol IE Ul grto = Qlsto] HHAI~H
2.1 3EAN2H EF o] ejRAFFow W, o FAE
Rkgstr] flete] AEAIAE Jerde] 24 b
FAL AR AR S5 FEolth AF el AekEdnH14]. 22 WA g 2o
&2 8 A AA ‘slok & A(what to do) Ao AxEl EAI AR EA 9o Muls 7
<= 9Mshe 7ls (function)¥} “AI&StAl dst= & Frbek Holth QEM vl =Y A A 9
WH(how to  do i)el  dlWEE A% 2 A A 323 =79 o3k oR A}

(performance) &% &gtk whebA] AEAIZ® 927 A A ~8S AL23= 34 (process)dl
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714 Fd% a8 7 dE dvh A 9ge =93 Aojt v1E wiAlE Foke] di:
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P=Ag Wgshe 4o FAE Tedth 71 Aule 2 29 SERVQUAL 9 571 59
T FA sgehs 2ol AR FAoln, MIT 918 4 (tangible), A& A (reliability), 24174
oM xR AR FHAAA olEHe® M (assurance), WS4 (responsiveness), &7HA
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Table 1 Cloud Quality Measures in by Garg et al.[10]

Quantitative KPI

Metrics

(1) Service response time

Average response time or Maximum response time

(2) Sustainability

Average carbon footprint or Energy efficiency

(3) Suitability

(Number of features provided by service) / (Number of features
required by the users)

(4) Accuracy

The degree of proximity to the user’s actual values

(5) Transparency

The extent to which user’s usability is affected by an change

(6) Interoperability

The number of platforms offered by the provider

(7) Availability

The percentage of time a customer can access the service

(8) Reliability

The probability of violation

(9) Stability

The variability in the performance of a service

(10) Cost

Sum of acquisition cost and on-going expenses

(11) Adaptability

The ability of the provider to adjust change in user’s requests

(12) Elasticity

How much a cloud service can ba scaled during the peak time

(13) Usability

Operability - learnability - installability + understandability

(14) Efficiency

The number of tasks completed per unit of time

(15) Scalability

Horizontal scalability and vertical scalability
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o] wFsttks vHAO Y AfFEA X o] FHAAAY FHS SERVQUAL o Au]2= F
st 4 mde JagoRd HuHow 18 £
g, A Muls gl 4z SEkes 0 Rolw AREtd A (face validity)o] =T Aol
AA A= Benlian et al.[19] 7oA 2S 4 9 th 28y SERVQUAL AH] 2 7do]l 8¢
o o] ¢ SERVQUAL EHEE Ediz  Fds S23 22a A 8% + e
Table 2] e wie} o] 671 291, 4270 A& = ofx7} ¥l o] AF7E AAIGE (1)
SA4YEES AAstar Aok A 81l 1) A s A(rapport) &1 (3)  AFA
SA A A (rapport) = FFo] A2 o2 3 & (reliability) 8912 #A24 F&o] folatx P
Aele] Mg ofulstel, o] WS P 9 BAL wEs 58 §Est vt A g
st TaAe AAF A, =g g n AQA  AzE AdEE AEAT A g g
ARAAA EFSA Ak @) wgA fde  AHAS s sdoer  Re AL
SERVQUAL 9] §kg-A 7idel HE A<l AXAl  SERVQUAL 9 ¥Hg-4 /dS FsiAl 483
29 %A EBAZRA GAA AEA ARS @ oZA et Pagolr dFe Add e
e e BE d5S xgeta o 3) 41 B g v glth o] 9o oy oA yEhy
¥/ 21912 SERVQUAL ¢ A=At g = 671 8%z S5 S5 tide] Jaujets
F2 B4 Adoln, @) FA4 29e Fags  BF/ AAHfok s A AAY EA
3ol 54N IT Ao 44 2 s34 ESE  AS5S 9mst
Aesta sk 6) 9P 8AL AFAHA A~
g #4243 Bdr F4 Nds @4 F8&sta 9 2.3 AFEX-ZFX 214 #tol
0 oem 2e9s 87 Sws ZzHa
g (6 g WY g0 AFs: Adrk  AHEA-FHA 94 Aol IT ok o3
Table 2 Cloud Quality Factors in Benlian et al.[19]
Factors Quality Items
* a shared approach to problem solving * knowledge to answer user's questions
* customer-specific training courses e cultural fit between users and provider
(1) Rapport * understanding customer business . -
i o . * support that is tailored to user needs
* a good personal relationship e ) . )
e . * having the customer’s best interest at heart
* an aligned working style
* system availability * an adequate number of service personnel
* network performance T
(2) S - ¢ the support of up—to-date technology
R g ¢ efficient disaster recovery . s
esponsiveness R ¢ technical support availability
. * systems to deal with customer complaints

hardware and software redundancy

(3) Reliability

providing services at the promised time

fulfilling the obligations to the contract

providing error—free services
providing appropriate quality certifications

(4) Flexibility

the integration and interoperability
application scalability
modularity of features

having access to the latest SW version
modifying contract at later stages
choices of ways to pay

(5) Features

sympathetic user interface

a user friendly navigation structure
data reporting and extracting features
user help functionalities

metrics measuring service usage
features to support process activities
application performance monitoring

(6) Security

data backup and security
regular security audits
secure physical environments

I
|
|
:
|
|
|
|
|
:
|
B
performing services right at the first time |,
|
}
|
|
|
|
I
|
|
:
|
|
|
|
|

anti-virus protection
data confidentiality
access control measurements
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AAsta A&s 2], ARgARete] YEst oA ofF Uy, FaE 5HS AU FLEV) ofF
25239 AR FH F£S A8 SERVQUAL e & R, % $HS gAE
WAy TS 3 Adeltt. agla @ (Likert) 53 X Aol b3k 3 w5 EHA wl
g AR AMEAel HEete FEA Qg EIste & S QAT old A RE s
AFA A GFS oJv)si, SERVQUAL 5d o Fo% Hit Fho] ystolx]ar(en]ZAle] nls}
o] A st o), EFHxE AAE a7t TAeg. A
NEE S 172 BAHoR ALgstE “ofF

3.2 Holg +=H BT 582 Yol wEETolgl= U E o3}

At

B oo dAown fHEFo] folaA &e DA 7E F-Eoll HEHo glow e
s AR 259 T EA 1S e R Ao nyHdd Arge o 2o A, A
137) FAFEY Fows wHEES HAEXARE wze] [PA AFA AHgetE AHAE 8o o
FHReg AT AEAe 13 FEEEER g Al B A UEE o2 ALgEg dnx
AE 53 Hko| fdte] Faws} MEEE E5 AldA] AFEAEC] AHE JIES WEEHA o]
wgor FASAY A A4 dFEE AV A B SR g0 E A5 5% 7] wiol
719 HAoE FREE Ei 3 A71A T2t IPA 4 71¥ 9 performance @< Al&
T S9A BEsA =4 el BAE o AoAle wHEE foj7h FFACAAE A=

Table 3 Cloud Service Quality Items in this Research

Qualit . . . .
. y Quality Items Operational Definition
Dimension
Service (DUsefulness The extent to which cloud service is useful to user business
Functionality @Ease of use The extent to which implementation, learning and use is ease
@ Availability The extent to which users can access to cloud service
Service . . . . ..
@Response time The extent to which cloud service process jobs efficiently
Performance i
e newest ..
Providing the newest HW - SW - NW technology
technology
.. The integration and interoperability of cloud service appllications
®Interoperability . L .
. with other applications and infrastructures
Service
Flexibility @Adaptability The ease of customization or change to adapt users requirements
®Scalability application scalability and modularity of service function
Service ©@Security Anti-virus protection (hacking, power failure, disaster etc.)
Security (0Confidentiality Regular security audits and data contidentiality
)Credibility The extent to which providers fulfill the obligations to the contract
Provider . . .
. (Responsiveness fast reaction and shared approach to problem solving
Reliability
xpertise an adequate number service personnel and technical suppor
Expert dequat b 1 and technical t
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gol7h ¥ AgatAu
AgASE FFA A4

AT 2R 3 sl fw
Jolg ®AEY Askel §42F WAL CIO
:%_
=

el B9 F FHSE ALE 7

= 1 0]
= b -,
T aFel 59 AREAAS) AEE 4§ 5 ouu gl AAsd Agels A W
AL o] HAHAA F & T UFE fojE A H FA WUAS AQusdy. gi HEo] BUbs
gatant. 4, 1371 5248 E F OAl=E HeE 3 AEXdAIE olWd AHAETS AAFAUL
7 aAnE B AMSAZE AAl AYEr] 20149 6 €HEH 997hA o)WY AEAE A
olg i, wepA g HKEFE SAHskE ol sta w3l 2 S YR follow up WYS
folatA] ¥tk -7 Ak ey AR FUME EEskT FEA AR RS Wad
Het At E A AA dusts AEARACA A3 12470 AEAVE IFEHAL T FA B
e vpe} o]l EZEl A Bl FX, doly o A SHAE A 16ME FE SHEHAE
B8 £F, AN AFAR, wekbl 44 5 Adsd. TR 1§ A9, oo, BM,
G GAAE B REE FES AT GENZ2S 5 67 FAPS dAET A4
S oada #usg A, B AREAL F A gAe] MERAE 34 syt 1
hu Qe we SHE 2 Mgd $u BAZL 4% 9 SHAZ A5HYR 1 F BAS
FeHQor, of BAT @55 AF YA FE THAR Ause
oe) =2 FTagith $4 MEA BFL 4x
Fal7] fate] 7 FADEAL ool AERS 33 SEA JZEA £4
TARGD, v 2AZ AAste] gl Aol
E9, ol ol el U M= wedse Table 4 AHgA9] 71257 24 A%E 8
AN SR 2EG FEA 2FoR  oFn Ak 14 /19 4FS AREAANS
rol ek, AREA RS ARANARS T el 7P wdth o] 4Fe] Hl&o] =2 A&
Table 4 Statistical Analysis of Respondents
Classification Value Users (n=116) Providers (n=75)
Manufacture 17.2%
Financial business 24.71%
User Business IT service 25.2% -
Other private sector 18.3%
Public sector 14.6%
. Solution provider 0%
gﬁ%\;rl%esrs Telecommunications - 29.3%
Portal services 16.0%
SI services 25.4%
Software as a Service 72.2% 56.2%
Cloud Service Infrastructure as a Service 19.5% 32.6%
Platform as a Service 8.3% 11.2%
within one year 35.8% 0%
1 year - 2 year 27.5% 0%
Period of Use 2 year — 3 year 18.4% 20.0%
3 year - 4 year 15.7% 26.7%
over 4 year 2.6% 53.3%
Business Dept. 52.2% B
User Job IT Service Dept. 47.8%
I o 15500
. onsulting )
Provider Job Engineering - 36.0%
Management 4.0%
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255 45 dFdAEE AFEse = 7
ol 60%eHE H AFHESGE e e
H2l, & A7 AR E oW A4 g
AR AT AREATE 7 el Abgete
FHeE 92 AR Muadg KT ES
(SaaS)= e Fehe-= ARE7IZE Aol A
F7IHg w@r1e wgol A dehte dd
ol S5 Abgol FEeti flu FAE
wdsta geh FEA SHAs d A4 6
M AL ad Agdolnw wd dmAdold &

=
_ L
A7 o E Reld + g

o)k 2= o] =

018k 4= 9= KMO zkol 0.817, Bartlett®] T3
A (sphercity) A7} %2=4013.22 (p < .001)Z
Eft Q1A % A= EA7F gle AeRE
e R = % &

ot

59 &3k HE2 edEA AdE deEda 9l
o} 3fA (eigen value)7b 1.0 o]l 2219 o
ske] @l A7 05 o] AvtS yEh
A=d 2% 0]*L Wt AAQE ETAFELS Qoo
o, dAddE F 579 890 FEHAL
Table 5¢] 5H1 A Zh A Kol &= EAbo
68.84%7F 570 L.¢lo] oste] Auw a gt

34 MElE 2 EIEN B4 SAHAET7E FAMNEE 3] sl A=
g 9ujte U & P Ed-oz HAErtY
Z9E 4 5/ 89 AFEE HF5S et FHF, dv4 #@do] o FEsE AolH[19], &
o &5 YHAAAL S BAstE AEvs g d3s AY Fule] Aol vEehd FEe=
AN E AFE &3 E. SPSS 2208 o83t FHAIAES EUE A5V HAES 35 9
o 571 819 AFAHS A% A7 Table 5 W FAPe A UElhd S8Ate] =S gk
o] 4= el YErY QT AFEE A7 B sttt Table 62 7+ 229 AVE(average
F 06 oo g YElYI o]i= Nunally[26]2] 7]  variance extracted)2} 2217 AAAAES HF
T Atz kg MFEE GRS [Ao= o A Ade] 5 3AlE 7 Ao e
Hetsl Ao ZF Q9" AVES AFE Fhol URkAH o2
adal A B BENS 9ste] QoE XS AVE o] 05HT AW S8 iAol =y E
AANSAY. SHAEF7F Qo E Mo HAEIXE Ao, F QA ATAFI 7 29l 29
Table 5 Reliability and Feasibility Analysis
C lati C h’
Dimensions Quality Items Loading Eigen value ) umu‘a ve kacy
Dispersion (%) alpha
Service (DUsefulness 786
. . 2.720 21.41 156
Functionality | @Ease of use 795
; @ Availability 756
S @Response time 682 2.453 36.24 728
Performance
(®Newest tech. 704
. ®Interoperability 818
service (DAdaptability 792 3.045 49.26 858
Flexibility
®Scalability 784
i ©@Securit; 723
Service et 2.105 52.21 614
Security (0Confidentiality 625
) Credibility .805
Provider [@Responsiveness 794 2.927 68.84 794
Reliability
@YExpertise 745
KMO = 0.817, Bartlett's value = 4013.22(p<.001),
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Table 6 Correlations and AVE(average variance extracted)
Service Service Service Service Provider AVE
Functionality | Performance | Flexibility Security Reliability
service 0811 658
Functionality
Service 0525 0.845 114
Performance
Service
0.548 0.315 .832 692
Flexibility 0
Service 0.292 0.298 0.312 0.732 539
Security
Provider 0.345 0.408 0.427 0512 0.785 616
Reliability
¥A"E AVE Alu @Rt gted 3l gdA ZA B4 A3 Table 72 FH=oA B A
o] oltkx ®t}27]. Table 6914 ®o] 571 & AYW F 28I FLE Aol7}t 671 FEA =
el AVE ol BF 0558 stz 3 g AFo=Z {FostA dErst. 1 FollA AREA}
FAol FrEgen, AVE Alu 5/ § A& TLE ¥EA TaRET EobAq AgA-F
ol 0.7320] 2 A#AS 1070 T Higke] 0512 FAF Zol7F T a(+) oz vEhd 5o
JEz @y BYY J1FEL FEATIL ABT Az 334, OnAND 1Y, QIANS 4
T A A4 371 FEolAn. AFEA-TEAS] F8E
5 Ql

4. HlolH =4

=3
of glelA ALgAtel FFAtel A7kl Nm T
o= b AMEA7E TR Al 9l sl
5 AN B (4.40%), D71
Au 2 M8 415%8) AN
_

&

=

=

o 2 7H874(4.327),
25 Bh4.28%), @WEER(4215) £2
2 yeEt. QMHlE 7HeES Adstas
L& B2 HEo] dAA Gt 53 O
Aud B AR FawTh HE Ee Wkl
T soxEs "HE FEo AUA Fdr o]
b= whglz2 @A1&" Bk AR TakEE
S FEA TR =ken, o3 Zekg-
= SN Al Bl gk g Hgtol
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%0
2

2 o 4

o> AN
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Table 7 Perceptual Differences between Users and Providers

Importance Satisfaction
Quality Items User Provider Gap t test User Provider Gap t test
(n=116) (n=75) significa | (n=116) (n=75) significa
(a) (b) (a-b) nce (c) (d) (c-d) nce
(DUsefulness 4.28 4.14 0.14 3.36 3.90 -0.54 koK
(@Ease of use 3.32 3.95 -0.63 koK 3.55 3.78 -0.23 *
@ Availability 4.15 4.32 -0.17 3.89 4.26 -0.37 * ok
@Response time 3.55 4.21 -0.66 * %k 4.25 4.38 -0.13
(B®Newest tech. 3.67 3.60 0.07 4.01 4.04 -0.03
®Interoperability 4.06 4.02 0.04 3.42 3.51 -0.09
(DAdaptability 3.26 3.34 -0.08 3.25 3.36 -0.11
®Scalability 3.93 3.36 0.57 *okok 3.68 3.47 0.21 *
©®Security 3.41 4.28 -0.87 ®KK 412 4.19 -0.07
(0Confidentiality 4.40 3.75 0.65 * %% 3.12 3.66 -0.54 * %%
Credibility 3.80 3.84 -0.04 3.80 3.96 -0.16
@Responsiveness 3.82 3.47 0.35 ok 3.19 3.74 -0.55 koK
Expertise 3.08 3.15 -0.07 3.84 3.83 0.01
(x p <005 =*xp <001 wex p < 0.001)
AGA-BHA WEE Aol 671 FEeIA B [28] ol A AFelx FQ M BobE ve}
AGoz fola tehdon, 71 % AA8x v &7 9@ 484 sgor Adstn gonw
Zush FEA BEERG Ge YRS QY% ¥ ATE B4/ F shtm 45k
S, @018 #AYA, OAHl= 7H8A, A AE2F TS Table 8 9] #=o YERE Z1A
U B @uAdS A4 570 FEeldu. H ToE-wHE o] FAHCR FolF Fd&
olg1gk 57 o] AAst= HlTH} WHE L o] 117hd 23t o] FToA TRE=-RSRE 7Y
A A, AR HEEE FAE] 9% FA o] Zula(+) o Yy FA A deAS
MR =Hol AA FFAIE Bzete A oo AAEE FEo] D FEA, @AM~ JHE
2 SrfEojof drhal M 4 o 3, ©AR = 53, @AH2 A, A
9 B QuANS 444 6/ FEHoE yE
43 ELE-B5E A(gap) £4 gk 2Ed FEA 2Fe AgA 1§39 e
FFE Hola gtk TAA fredel U= FH
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Table 8 Importance-Satisfaction Gap Analysis
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