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KEYWORD : SERVICE SELECTION / FUZZY THEORY
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PROF. TWITTIE SENIVONGSE, Ph.D., 108 pp.

Service-Based Technology has become a mainstream in development of
software systems due to the characteristics of its building blocks, i.e. services, that allow
software to be exposed as service units, discovered, and used as part of other software
applications. Service selection is a challenging issue since there may be plenty of
services that offer similar functionality but are provided by many service providers. This
indicates that service consumers need to know not only what the services can do, but
also how well they can do.

In service selection, service consumers usually consider service functionalities
and use technical quality of service (QoS) or price to differentiate between services of
the same functionalities. That alone, in practice, is not adequate since the quality of
service providers can also have influence on selection decisions.

This research applies a concept of interpersonal trust, especially trusting beliefs,
to devise a quality of provider model. The model is based on competence, benevolence,
and integrity of service providers, and trust score can be computed using the fuzzy set
theory. Service consumers can then use the trust scores, in addition to technical QoS

and price, in service selection.
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1T ANTIOUL ANAINI A ANNUAS
wIR5eL 1 1.743 4174 2.704
a5 2 1.380 4.029 3.053
NI 3.23 ATLULABIIIAN

rasaT 51A1gN SIAILAFITN | TIAIUAINUATE
Las 1 1.508 1.170 1.399
lt05a 2 1,508 1.053 1.498
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AINAN9T 3.21 - 3.23 azwiulidnazunuaeanlianglasegliitsnisazuansing

“’ﬁﬂﬂ5LLuu"]J‘ﬂ\‘lﬂﬁl&ﬂWW‘H@\‘I‘LI?‘T]W?LL@Z@ZLLHM?I@\‘I?W ANARUTNNNIN Lﬁ‘ﬂ\‘l@'}ﬂiu@huﬂ@ﬂﬂ’]?

a 1% I Y)Y Aa a o s a J o ¥ dll
wmamnmmimw%mcﬂummimmqummmm@W@nimﬁmﬂmﬁ N IANBIINAZ LY

% ] v ! o [~1 1 o :// =KX v o Y o o
wAasHa Az LUuganLansfenuTluatiaeuin muumm@ammmﬂm‘lmﬂum?wmgm

ey Tuniuaaasaiun1suladAnluannisd (3.3) wiuen A way B lumisnen 3.24 16

AINNNIANAZUUUAINAINI DTN 1N 910 m0 5T 1 uAzLEa5as 2 ANe131NN 3.21

Y & o al o 1 ::ll o Y= 3914‘
mLLﬂmﬁlmﬂum@mgmmmm Tmamwmmm%m m

3.847

— = 0.983 ANMSUEASIT 2 ANALLLN

3.914

[

ATUITL

1E 9Nl uAIm197197 3.24 — 3.26

A9 3.24 AzuuuesiliitEnimatanulaiiiiuussingnuneani

a5 ANNANNIT AINNFEY ANNTadns
\a s 1 A 1.000 1.000 1.000
L1057 2 B 0.983 0.932 0.883

AN 3.25 AZUWWIBIAMNINTeILENIuAsA N A liiiluussing Rl

L1 ANTTOUL anuNanla ANNUAY
\a s 1 1.000 1.000 0.886
1 a5 2 0.792 0.965 1.000
P39 3.26 AziUnTesT A AN liiluussingruaaari

L‘If@é‘?‘ﬂ ﬁ"?ﬂ’?gn ﬁ'ﬂﬂﬂglﬁ?lﬁ?ﬁ'}l TIATNURINVIANIE
\ia AT 1 1.000 1.000 0.934
\ia AT 2 1.000 0.900 1.000

1.000 A1UFUTIDINTE 1 WAL
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3.3.8 memAnaulnstuazimaulnsilannaraiusazinunnisiasmn

Tudupauiiflunisldeuinslundnsesuaulaninasasinnet d1A1aa9aulngt)
UINUAAIN AR N LFIAINAN T uR U g2 Temiitias TN FRAN T U LN LEZ AN LAN AN
1 A % 1 LI 1 1 o‘d‘a na/, al s
FLPINALTRTIT BNANURAUIN TNt LdAINANTa N T NAN TR U Tami T n T
A13RaN78uN NNTANUaANTadaLingtlarliannis (3.8) [3] Taufluann1sntinunlETnieu

M9tluasupazinasst

n
i=1

=b_

el

E; = iulnstueanosinisfianso | aeefinuniie)
o = 1 o A dl (<1 o A
N = AMUMIBINNIALN 111 ANUUaaLTasanitusaiaan

P; = Anuiaziunaziaenimesisn i nefi = 1 09 n Awalfann

ANN197 (3.9)

. (3.9)
i=1 NCjj

Ine?l ne;; = ArAzuuwIBRNMEn | dviuiseiian | Teudauiuussingiu

IPeiuLAY N30 3.24 — 3.26

aninaeuinslanaavesinamindauasonisivatsunlaaliaunisi (3.10)

1— E;
ew; = o~ (3.10)
i=1(1 —Ej)

ew; = ANBUIMILIANARYDAINNTINTNAITOUN | VDIR UMY
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v
[

m = AIUIUNIUTINNAN TN NI AT
AeunstuazAneninsllannanawinlfiduiinnedn 3.27 - 3.29

AN A Tupn9199 3.27 usnsnaeuingtlaesnusiaouginisaressiuad1¥anela
saf]19115N19 TIATUIUNIAINANNITN (3.8) LAaYAI B FenuiaieAeulnsllangs @9
o dl 1 = [~ 1 QII 1 1 'S a 3// a
ANUAIAINANNITT (3.10) Aeninstlangaiudriauendninmusinnsfiansmuniul
s TemimanisNansnAINLANFANs s asaNIntasies e HasanndnAauingdl

aupaRAMINLAAIINTiNNsRaN TR A AuAnE L luwsaz e ATt n LA G

= s 1 a
aziltselaminnnaAanisan Tt

19799 3.27 Aneuinstluazaeulnstannazeaninlianelasadiiisnis

e aulnsd eulnstlauga
AIMHNATNNTD 0.999947 0.014178 5
AINNITEY 0.999108 0.237838 A
ﬁ’ﬂN%@Zﬁ/ﬁ]g 0.997196 0.747984

F19797 3.28 AeninstluazAeulnslannanenninWaesLisnig

e aulnsi raulnstlauga
ANITOUS 0.990260 0.772004
Ao 1 0.999772 0.018034
mmﬁum 0.997351 0.209962

5119199 3.29 AeulnstiuazAteuinsannavassnnn

sneusi 1aulnst raulnsilanna
1AEN 1.000000 0.000000
iﬂﬂﬂﬂaﬁ?im 0.998011 0.700750
$1AUAINUATE 0.999151 0.299250

4

3.3.9 NSANUINMIANUIUUNFILAFITY (Synthetic Weight) TRILARSLNTNANIS

NATUN

v ¥
o = o

TURAURALNINITATUIUAIUINUNEILATIZH (Synthetic Weight) [4] 289UARY

inuainnsiansn dafuaruiminnliuangasecudnedruininaoudAyanna 9
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ANUIUANN AN ANANATYTE 1H15N199Y (Subjective Weight) fuAauinstlansa
FafluA@ninaresnuainisiansoin (Objective Weight) 1uFLANINMNANNAATY
auna lunislfuannaresAriiminilaad1H1in1s Wesainuasuaesanauingd
1 o o 09; =® ° o/ 1 091 o o o dl % VY a 1 o %
auAAWINAL 1 AtiwaspasnInisliuAiminand Ay lilaaldEnaswindu 1 fee
‘ﬂl ¥ o °9J o 09; = Yo o ‘ﬁl o % U
e lidngesinminisassidanannnzanlunisldsoniu Seanusoauansliiainan

uminAudAyrasanld B aslumnanei 3.15 - 3.17 taeldannish (3.11)

Sj

m .
j=15j

SW. (3.11)

Tnef  sw; = At winANEIATANAABUNTINTNANTIN | 2BIFUNTLT

sj = ANMINANINAIADYLRUNITININATTRIN | 2RIFN U]

6

m = ANUIUNUNNNANTLIVINNALDI AU

o

AmminANdAnannanAuanlfussaanen 3.30 - 3.32

o

F19799 3.30 AN ANdAtyanaatesanianglaseltitinag

o q

it AminanudIAy | AuinANdIAYANAR
ATNAINNID 0.778 0.412
AITNNITRY 0.556 0.294
paTadne 0.556 0.294

A9 3.31 ANTNUINANINAN

o

o q

ATUANANURIATNINURILTNNT

a

q

et AiinanadAy | AuinANNdIAANAR
ANTINUL 0.778 0.347
Araen 1 0.556 0.248
AT 0.906 0.404

AN397 3.32 ANTNUINAINAN

o

L4 q

ATUANANURNTIAN

e ANdmUnANNEIAY | AnfuidnANNEIAANAe
1AEN 0.556 0.294
ANYFBTIN 0.556 0.294
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o

A13799 3.32 ANTNMINAMNANATUANAATDIIIAN (F1D)

L4 q

e ANdmunANNEIAY | AnfvdnANNEIAANAe

IIANURINUNNE 0.778 0.412

Atimingamsnzianunsaatuanldannannisi (3.12)
Synw; = y * ew; + (1 — y)swj (3.12)

Ine? Synw; = Aintinduaszizedinasin1siansai |

Y = AdFuannasyndnaminaNd1 Aty anaaTeuAaz LN IL AN
b %

aunstlanna AAatiszndng 0 waz 1 81y dAdin1ng 1 uanedngldusnnsliinaudidny

Auaeulnstlanganinnitentinminaandrdmyanaaituualas fldisnisies
ew; = ANBUIMILANARLBNUIINITNANTUN |
swj = ANNTINANAIATYANAATBLNUTINIIRATEUN |

anAeulnslannaunneei 3.27 - 3.29 uarAtinminANAATYaNAa WA
1 3.30 - 3.32 ANNNTDANUIANTNNUNAILATI ZHURILFA A LN UTIN1FNAN TN LA FIANT719T)

3.33-3.35ay=0.15

ANANAINNID WA 3.33 urnateAninduAzifuaN s lasia
THugnsasnugiaa natInsn daiusiniinainnistiuannasudneaininin
AmAnATyanaanuAeuinstlannaanusiana s Tnanisldanniem (3.12) ax

18N 0.15 * 0.014178 + (1-0.15) * 0.412 = 0.352127

F19797 3.33 Amminduassiaesaanulionslasaliitinig

ANNAINIT AINNIFEY ANNTadns

0.352127 0.285676 0.362198

F119°9% 3.34 ANUNUMINAILATIZIUBIADININTBI1IENNS

ANTTOU ANNINLA ANNUAS

0.411086 0.213623 0.375291
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AN997 3.35 ANTNUINAILATITITUR9T1AN

F1AIN 5"7F7'7E;15ﬁ55‘&l FIATVNINURE

0.250000 0.355112 0.394888

3.3.10 NITUIATAZLUUTIN

a

msmm’mmuummL‘ﬂum?ﬁﬁﬁ'ﬁmuummLsﬁﬂﬁsﬁﬁB’ﬂ%mmiﬂa‘mﬁuﬁlul,t,rﬁim
inouafuaziunsudasliiduussingiudentuuga felunaeii 3.24 - 3.26 npnuiue
wmindannziresusiasinnalunaed 3.33 - 3.35 uazazlfmazuuumuuiinig
7l 3.36 - 3.38 1 ANALANLNTTDNUTDTAT 1 TuAN19Tl 3.36 AAANUANIANATN 1.000 *

0.352127 = 0.352

pzunusInaasa N linglasaliisnisaemesie 1 wazmaiin 2 U iunnseas
AZLUUAIUALINAINITD AIINNFTY WAZANTRARE IAfATULUIINTBITD5IT 1 AD

0.352 + 0.286 + 0.362 = 1.000 Laz284LTA5AT 2 AR 0.346 + 0.266 + 0.320 = 0.932

;13199 3.36 ANAzLUWIINTaIA NG lasaltiiinng

a5 ANAINITA | AINNIFEY ANNTadns FIN
\135T 1 0.352 0.286 0.362 1.000
\13T 2 0.346 0.266 0.320 0.932

AZLUUIINTBIATUATNTBILETN3189 00530 1 waziaeids 2 1 iunissanazuuy
% dJ % aI/ dl A A
Auanssauy ANNAINTLE wazpNdlA IneafiazuutIaNTedefie 1 An 0.411 + 0.214

+0.332 = 0.957 UAZIANLATAE 2 AB 0.326 + 0.206 + 0.375 = 0.907

AN9199 3.37 AALLLLUIAY QMﬂ’]W"H’ﬂ\‘iU‘%ﬂ’]?

vrasaq ANTTOUL ANAINILA ANNUAI FRLY
L5 1 0.411 0.214 0.332 0.957
LER5 2 0.326 0.206 0.375 0.907

AZUUUIINTBITIANTBUTRIIT 1 uaziradda 2 i 1TUNN9INATLLUAIUIIANYN
91ANEAFITN UATIIAIMAINUATY IAENATULUIINLEUTaEAT 1 AB 0.250 + 0.355 + 0.369

= 0.974 WAZARALIA5IT 2 A 0.250 + 0.320 + 0.295 = 0.965
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A19199 3.38 ANAZLUUTRITIAN

rag3 §1A19N FIMIYABTIN | TIAIMRINUAIE FIN
e 1 0.250 0.355 0.369 0.974
e 2 0.250 0.320 0.295 0.965

ludunauiiisnaziazuuurasainnlionglasedlitinis aruninaesisnisuas
1A uie duneumalilaziilunismazuuususionue lnaniuualiatiiminaaudiAty
PaeisaNAilu MEL | ez MEI muansl udavinanuviadian 3.3.2 ilaudasaAndenims

d” Y 1o Aﬂl

wilupAsaauluLaIN IR
o v v dl dl 1 e dl Y G o = o
NIRINNILEN 3.3.3 LW@LL']JZNﬂ’WlfJL@?ILLUUZQ’]NLV@EINIMLTJHU??V]@EZ’TML@EI’JHH

v
%

o o v A = g A o A o PRP A
NIATNNUEN 3.3.4 L‘W‘ﬂ@mﬂqﬂ@‘ﬂLﬂ?@m@\imQL@"ﬂﬁ?QW 1 Iﬂﬂi‘ﬂﬂq (0 (1%1/]“ hq o =

0.15)
Mpuadien 3.3.5 iaanApguiesatasiaaain 2 tnaldan B (luni B =0.5)

Mipnsindien 3.3.8 inamAnauinstuazAeulnsannazeusazinuei Ing

RPN v I Ve Y A a
mmé‘vﬂumuﬂﬂ mmimﬂ@mm‘mmm? ARUNTIWLRILIINITUASTIAN

mauriadied 3.3.9 NaAwaAITndslAsziaesusiazinust (lunild y =

0.3) AN ARAAIFINI197 3.39

AN9199 3.39 ANUNMUINABUARLLNUFINITNANTEUN

. e a ANINTBY
awlanelasaglvusnis - §1A7
U515
eulnst 0.999109 0.999479 0.999984
L@uiwﬁﬂmu@@ 0.623900 0.364657 0.011443
ANNMUNANANATY 0.778 0.556 0.778
ANNMINANNAATYANAA 0.368 0.263 0.368
dmindaned 0.44506 0.29361 0.26133

:s' % I v Y a a
AMNAITINN 3.40 ﬂ&Luuﬁ']N‘llﬂﬁﬂ')’]ﬂJ1’)')’NI@l?l’rﬂﬂﬂﬂ‘].l?ﬂ%‘ AEUATWARNLTNNT LA

31A1 gdnrnA Ul lneTinAN AT LLLIINIadEa ST LA AL IN T I uANT19 3.36 - 3.38



71

wauiuAIIInindvAT s suAazinuaiinlun1919n 3.39 WU ATLUUBIEIANN

1Banalasiegiitsnsaeqmesie 1 lunn9199 3.40 Auansléiann 1.000 * 0.44506 = 0.445

AN9199 3.40 AZUUUIINTBILINNT

g5 annlinalasegliusnis | Amumwaasusnisg 51A7 FIN
|53 1 0.445 0.281 0.254 0.981
L1091 2 0.415 0.266 0.252 0.933

AYLLLIINIRILENNI1R9EaFITE 1 1Ay 2 Hun1rmuAziuurasnsiad18a19la

1 Ve v a a -dl A =
AR ILETN17 ADININTILINITLALIA1  TumN9799 3.40 TReiaedie 1 NATUUNIINT el
113119 = 0.445 + 0.281 + 0.254 = 0.9871 LAZAZLUUIINUYAILINTURILERTAT 2 = 0.415 +

0.266 + 0.252 = 0.933
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fiaya (Storage) niatitlszuoananany (CPU) 14 Tddrazifunisifinydeanaulnaes
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LAASIAFIA197190 4.1 — 4.6
4.1.1 www.gogrid.com

zsl 2 v I Y Y a .
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A1AUN LNAUNNITNAITU FIEALLDER

tn mm‘msﬁmsm’mﬁmmmmmsn

1 Uszaunisninesliisnig
1.1 4wl dlnliAns since 2008
Cloud Servers, Dedicated
1.2 89 BnnsfiTlaldiEnnsg Servers, Load Balancing, Cloud
Storage
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a1aun LNEUNNITNAITEUY FIERLDEA
2 anANaedE LiEnIg
2.1 AuugnANTeeE [iLEn1g thousands of customers
Martini Media, 1zoox, Condé
2.2 Fa\RenaaegnAiliiEnag Nast Digital, Orange, Wild
Bamboo Rocket
3 awansnivaadu s
3.1 eanuuuniihivlaflfeseiiaanan i ldlalunn
a % i a o o A A dy ) Yes
seaziden LB nein famlide viEenisTuuzinnig
dd‘ dl 9 o o v o o & dl a o
3.2 NralAuuNdunuSaa AR ASALILL SUAVIRTALITEN Yes
4 | mafljdunusiugnan
4.1 NNIRBUAINNN -
"I have a better chance of
winning a contract because of
GoGrid. They give me a cost
. . o advantage and the ability to
4.2 ALUZUIAINYNAILND
have servers up and running
quickly."
— Hycel Taylor, CEO - Wild
Bamboo Rocket
5 ANNANFAURILTIN
- GoGrid Opens European
Operations in Amsterdam
- -, o . - IBM DB2 Database Software
5.1 AT UNNURLTEN [ UsedB viga nnaweNwn
Now Available for ISVs on
GoGrid's Cloud Infrastructure
Platform
5.2 423an19RU09E WILFNNT 11U E1UNa
sznaunisilszanil
= 26 ¥ a
6 meuﬂ’ﬂ\‘l@jl‘wlﬁ‘ﬂﬂﬁ‘
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A1AuN

LNAUNNITNAITU

-
Fraaziagn

6.1 UszdRnis@ni

Warren Heffelfinger — CEO
Warren received a BA in
Economics and Political
Science from Yale University.
He earned an MBA from the
Kellogg School of Management
at Northwestern University and
also a MEM (Masters of
Engineering Management) from
the McCormick School of
Engineering, also at

Northwestern

6.2 UsL3RNIINNNBLATRAIIUNINNIBN RN

Warren Heffelfinger - Arrival
Communications

Under his leadership, Arrival
grew revenues 400% ultimately
resulting in a successful exit for
investors in 2007. Warren built a
strong corporate culture at
Arrival which became a true
competitive advantage over the
97% of competitors that failed

during this period of time.

= o o A o Y A o
Nﬂqﬁ\ﬁ'uﬂﬁ\gﬂuuﬁ\@?U?@QI‘N@’]H‘V}LﬂﬁQﬂﬂWQWNQWN’]?Q
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A1AUN LNAUNNITNAITU F1EALBDEA

GoGrid Named Cloud Vendor
"Champion" in Info-Tech
Research Group's Cloud

Infrastructure-as-a-Service

Vendor Landscape Report

8 | #nslafusedaludruiinesiuasiuansnsm il
= flyugnedan g litsnisni
. o y . o
fuslAzIUNgIgA e
Viidnsnimesianaan s 1u

1= 'y A
W Re5U9EasIT LaTNIT
Tnan e
9 walulatinldluaadng

9.1 ganswas IBM DB2, Moodle, Enano CMS

9.2 #13AWn5 -

NUTNITANANTISNUAINNIGEY

o & o (%

1 nsdiLfdnRusiugnAn

1.1 NIMBLAININ -

As non-technical entrepreneurs,
we needed a service team that
we could rely on to educate us,
advise on network
infrastructure, and to be
available on short notice when
s 3 . . needed. The GoGrid team has
1.2 AILLUSUIRINANATILNN
given us confidence that we are
getting the advice we need to
meet our growing network
needs and rapid responses
when issues arise
- William Dunning, Principal

OnCampus Advertising

2 nsfutlsziuizaiuseslusnuiineniuaaiunigey -
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A1AUN LNEUTINITAATEUY FIEAIDEN
GoGrid Named Cloud Vendor
"Champion" in Info-Tech
Research Group's Cloud
Infrastructure-as-a-Service
3 nslaFusedalusunineaaiumaanunigey Vendor Landscape Report
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o . Address, telephone
wafingAnd nsans
4.2 {nssnsiseNdasmnneanisinfeuuueaula i
- - . . - AW Email, live chat
Bua vize AuULLLAREUNNIBUmeSLTE
5 pnazeantuniadinfelieoyaneaiulas
5.1 vianiaeannsasdeLdinldedo s Yes
a [~3 e A a 26| ¥ v
5.2 fin1seenuuuiiulafviretitnis il ldnans
. o O .. iphone
unamnefuwazintunaausiaes
6 gnAnaunsnlFuustals

= Y =2 o Ay S
6.1 Nmi‘l.l‘ﬂﬂ@jﬂmmﬂumfﬂuﬂﬁmdmﬂuﬂ’limLuumi

i NsesUnedunauatuulneag

Pricing overview, Support

overiew
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EU Safe Harbor Policy
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GoGrid Named Cloud Vendor
"Champion" in Info-Tech
Research Group's Cloud

Infrastructure-as-a-Service

3 Vendor Landscape Report
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HeuAuAzIUUgegn ety
20 v a Ao o
gliisnisnwusedryeyanig
13013 (SLA) Neieis=*
4 Augniiasaasdiayantlsznialaadliiisnis
4.1 NegaaaLsEm -
4.2 fnyane3taIn 1 NRAsanULEE: -
4.3 $18AZIREATAILETNIT LU 1A ATUNINTBNLIETNG -
5 Wusdnyoynlunieliilsnig (SLA)
5.1 Wuszdnyou lunisliitBdnisdaudaan T
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ARHNLATE
5.2 Wuszdnyon lunsifiEnsdanumunzan Tdien
. ves o 10,000% Guaranteed
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Lanham Napier - CEO
Napier has a bachelor's degree
in Economics from Rice
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School
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Lanham Napier - CEO
Under his leadership,
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service leader in cloud
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