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1. Information System/Information Technology Outsourcing (IS/IT Outsourcing)
2. Cloud Computing
3. Software as a Service (SaaS)
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1. National Institute of Standards and Technology (NIST)



VWAL bl o 5,k F B yg0 aibollbl grlr s YA

Gk 3 ) Glolis alsl ol (s jusd (S wmlyd (gl cunl Jao o) L,
sLad dajgyu dnaSiud 1aiile) (s 9 s (L)) @lie Sl slasgecme 4 caSid
Co e &5l yieS b Wlots (g yiwd cpl & (g pw 9 (6318 sbodeliyy (sloo
5 =) 995 (1) AT L ol b ey 4y upg o Borimddl)| uditins B 4 53 L o
N SR IR 1

Olons (5 w0yl o li
$Lsloo lio Lol s by sl 5 sl Sloss (5Sol g oS
=l o)) Cleas jledlatl (Lo 5 g jo Al cln |y Sloe babad nd;

YV el ol l) 05S oo oy

Tolaas (6pSolas pasls sl Slass (o pSoll )b pgums S iy ol
3kl gy 85 Canl S g b Laiye '3Shas oS (sl pasla Sl (glasgorne ol
Ly Jshs o 1y o bl a3l s 93,50 o wblyd IS gecnS closs duslio 5 (5 pS0jlnl cls |,
O by g canl 0 (b balojls & <SS (gl sl pl ool 05650 i 3 lojlo 2yl
5 8 5S ol g5 Gl ol S genS Slass (¢S 0jluil (gl )il o35, Sl
Cowl (gl Glodd gl yadli pbarwg Jb )3 poow S pl HeSTen .l o slajls
(YO ol el )

Chn 4y 45 3,5 oy |y Caduo B0 g3l Sl pedlidis (6515 Lo gl ol ol gl
20905 3 25 oo 5D Jleme b o ds 1 pSCand 09,5 1o sl 00 punll Lol 09,5
NV Jlw gl5 50 el oais cayyw (gudS 5, Slas sla 23 lis | slas ez «itn
Yo Jlo 5 o Jol d5s 45 0 asye Jbo 50 Glass (5,503l (asli pg dovus
g 00 o

ol 0 piitie pgd d5us > 48 sl L)l b olyor Lol 0,5 cdn ) Jgdn
(YVF sl pl . ol) 59 o oamliie

Lo e 3yt U565 (gl oMbl (5)5Lid by lolis )5 5 1505 15 poncs
93 9 JSew) s ot ol il Sl el BLD) e )3 il sokaten:
(Y)Y

1. Services Measurement Initiative Consortium (CSMIC)
2. Service Measurement Index (SMI)
3. Key Performance index
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1. Accountability

2. Agility

3. Assurance

4. Financial

5. Performance

6. Security and Privacy
7. Usability
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1. Battelle Memorial



¥ i 390 2 e JolsE aCagly] )3 oalon

3 edasline g dlaly (6503l sl el BLI ) pallians (2 yilo JiSUlS - pguw Al 5o
(20,27, 2P, (53 (uaplop 2liss) 0,3 5 (olid ) P Jolds o8 (505, pouss 09,5
b oSl polie AGS by oW slac e @ yaods 1) Lo yai 300 o Cunled )d cunl
Sl o 5 o ol e cwdan ¥ Al a8 el (e (g3 dlael 15 e le o]
ol ¥V dlaly )3 8 (Z G ple) 0650ke e S el bt b3 o ilo (65 S

Do oo 0dlitul cuwl 045 031

c1 ¢c2 - Cn (v dbasly
C1[0 Z, - Z,
7= c2| %, 0 .. Zz.n
Cn an an 0
,_l'ere .oz (¥ da,
p

Ob)—ng—”)'; LSI)—f b"\—“’JL")‘ fvﬁ-&:‘m bw;‘ ‘_yu{)jla Ob)siﬁawb«!_ I“)L% 2\1:.).9
oS oo 03zl ¥ Al 5l codel sy s il

L) WS i) Rt ) NS L S ¥ il

Hij r r’r’ r) (Lypmypug) (¥ )
n

r= maxlsisn(Z a;) (& dal,
=1

)ul_: ¢y Lo u_:l P tij yaise :Js Jaa)” w;Lo db)sim.)d.!_ ] :\l:-).o
29 o= S5 iy Sl oo T ilo clpli s o (Ui 7 A05e 2 1y 7 Jole udine pos
Al ot AL F ladaly Sl 5 JS Lulyy  plo ST uSate | (otamn Jalge

T = lim (HHOH*® .0 HY (5 ik,

i sbadaly skl g cwl T = (Ljm i, ul)) ojgon il sae o &l oS



VWAL bl o 5,k F B yg0 aibollbl grlr s YrY

[Li]=H>xU-H)™" (V day,
(m Y] = Hy X (I = Hp) ™2 (A o
(] = Hy X (I = Hyp) ™ A

Aod o JSEH o pilo (tlio (g5l dlael oYL sae 5 le dae (ol sie s Sa ]y o
Olie o 9 T o (S (g 9 B shauws £90ome (1391 Comwdds — ol Al 1o
L1y lagygio g oyl ggamme anl (556 JS Lalgy oo ile (slaygios 9 Bajas g0 2l

Pgd e Jols W g Ve slage b 4 by

n

D=0, =0 Tylwa O+ i,
=1
n

R=@R) . =1 Tylua (O i
i=1

Ak VX TN X\ s ylo ci s R gD oS

R0
D; — Ri <+ 151 5 ol (o) iS50 o 4 bgsye jlmo sl Dy = Ry > - 5150 0
Di — Ri 9 Di + Ri (5318 shiel csum pLS 3 295 00 bl (Jglaa) joy 51 Jlano ey

w.u.{uﬁ d)lmﬁ VY J}n)B L)"’L"")" |) LSLB :\.1>).n )l o..\.oiu.w.)A;

B_(a1+a3+2><a2)

: (Y

cwl A = (ay,ay,a,) sae a5l B

ook du ang L dls o ] )3 1l Lo Cuod] g Laslgy 415900 puw y5 = i Al g0
ol Glie Sl jlaged al 9o wuoy Bajline Coonl g Lally) sl3900 (Ji8 Al po



Al i 390 2 e JolsE aCagly] )3 oalon

Laylxe (6l b (6,135,505 S0l 5 (D — Ry) s90s jme cdd o Lt |y L lne

)

spl closs GBamsall bl g baplojl 53 385 2Lyl diej 53 (39800 saings
5 S yg «5)L5 3,5 o)l liime ol dalllas 4 g5 o Ll Aol 45l 48 S plosl
S 5 9= i dV W) (6 ymm 9 S S V0 08) Sdse 9 0355 (V1)) L
(YN L3l g Sy oo (Y1 +) Ll g plodd (Y4 +8) S5 g 515 o555 (V1Y)
(YY) Jjte g cualSilngS g o(VAY) ThgSho 9 I ey o813 oV 0Y) I 9 )l
ool YY) 15 5 LUsS 02 ¢ YY) 95 9 5 «SSla (Vo W) JJg)5 5 Spuis ej5lo
ST el o2 (V) Sy g 9 (ST ST (VoY) o 5 S prmmgSnl (0l
93 9 0nd «SSb (V0 WY) Spse g 555ke (V) )l 5 Sl (V2Y) o 9 53955
9 9=y9) gl Lwls (VoY) LU (VY) Jlitew 5 J el ol ez (V+)Y)
(VOF) 2o 9 9509y 595 9 (Vo)1) g 9 (Ul 3,503 (V1Y) kool 1o

bzl glaolBas wonhy plosl (Y1F) Ll )lSar ¢ luw 45 ol wwyp jd
(S s (sl g, 5l ookl L) 10,8 sdbdtid da g o |y sl Gless Bl
= Oloa s Olwgas sl ol 5l eolatwl ¥ ioleMbl (ile sla Jas I oolawl Y
B 0 g lgiee ¥

Ojgmo (ole iz g il plie )3 pole hagh £9d90 b &S (g (So2gCuer )
095 de lagingh Gl ot o dlde (pl lgie b (ol Jiaghy CuiS (g oo 285
slagbyy sl ekl sty (YY) o)l 5 Ll (V-Y) )lSen 5 SO (sla g
il jols Ao L 1) cosiinn oyl ol Oloss (sl jadli (60554 g 0 )bz
02554 (b Slillhae )3 oty (2ladsa J) (S (VoY) pullSen 5 (Lo diS'4,
b9y 3l e lallle Jl o )3 R som Il 5 ol 5 S sl )l
ol 00u5 o3kl (658 Jxesd bylresis>

g Wl gy
iy dpodls o psleday (SigSa g (39 5 g ol g5 4 axgi b 2l el



VWAL sl oY Byl & B yg3 ol (£002 s Yre

OleMbl (5)5ld 559> ylpte 5 Gl )5 Jolis o pus 31,81 plod cliadin (¢S diges 3,k
S 6yglaen (g3 Jend gy dolidiwy g anlas b i Ll Hlas g s Gl

g} slaadl

Cbow gl 5oL £ 59 490 Anfliae

Ll L‘)L':_..o] Phl ufl_.» Czod> Cud 4 Q‘)_.ﬂ u_mmb OLL»‘ u;);f))) 6OL;.A~.M} O[L.u]
95 ol 3 0 sl (gl GOSN (3155 51 5 Mol 5 s 39,05 slaelKitls
J2le bl g Jlo 89800 Cgucme sl ©loss (B8]l (065 sl (b ke
Db oo 4Bl (6390 Adlllan JiloSg o5 4 00390

62518 (ol Byl Lagl 1135 lslid ) 5 plpte b oot (ool Ao yo
SIS Jiend gy 8)Layd slasliodiwy g anliae 315k jl sl GB3L]) iy > Sl
5 Sxglee (S - b JSia)

Y Joda 45 Cunl i odlaiiwl wloss (6 pS03lul (asls VO 1 (iegl ol j2i0gd A o

[ PRESIYSUCT3IK] VTS Wy Lt PR iy PRYN

iy olys oMl
)‘ 9 4 dpxio )_JI 3.\.&7.)&9)4» a5 JLQWL.») 9 le.).ul)s ‘Ltb.))l.\;L.wl ua))JJJ C\
by
Sl ol sbocdtlys dae a5l L b yde B g cols) slajasls oyl )8 & yos Cy

SO 9 pw )I o3l

b byl > sgine casile g 138l 5 Slga cialmodls g9y sy Bgi> o Sl cy
g

dy lodimd g s 5| MBI 02205 L g sl 4 4l (sl (g e U155 oo 8 CY
D9 Jitie ;503 BB gy

soaiedy gy ylade (S b (I3l (el (o pl losd Baimsdll) Ul Sphoplde co

ke Sl ,50ysl sl BBl 5 e b 4 eSSl
2 i Aol ay (g5l Slea s samdall)] oUlgs 4 o)l oLl <ol -yl eSS bl Ccs
wosllas Cuxsg > Gless Laas ol loss




yye S w9t 2 P90 Jelgs (Gaucaglgl 8)l)d (Mulon

Y J9"?’ EWE]

g 2 olys oMl
N 9398 485y jl s po & Wi gy 2 oS iy il coll cy
23)5 Sl Jboy clls 4y cdinlgd b alad
aiap Jold o (o) Jsb 3 gy 2 Spae lp stie duje e CA

sloaiip Jlie ) Glojgs goaizjo b olen closs JE31 sla
Dy g o3l (je (e slaa 3 g (alale gy

s yie (Bly Sl b olecdin g bl (S035 (e sl ca
(500 a4 (gl Closs

b ol o Camlgd > qugyw &S Jloj oy pasude Jloj (edld jugpw 2555wl ooy de CYY
] o yiod )l &S WK

Sl o) alea s buadasl) sa_beslatwl slaan],é 5 culuw e 9 (S50 il CyY
Ll (S0 ud jlomo (o yiand 1 oimaadl)) bl 5l cdslis
Ul

g Laodly dadol s 5l loebsl (gl (o) loss Baimdasl)l slacu L ol g ppdo C\Y
g e Siel (Sl olul kel glac Loy

W1 5l g g 1 ookl 500 (6 550L (gly o)ly)l8 &S S &30 culls C\¥

Ol g (g Sbles Cgr sl ey kB o Sles Cvo

aS ol oads odlaiwl (oM e iy 5l A L o lse duslie jslaiody picren
ol ool > ialed a4 Y Jgda 50 lidslee (658 (ol lade o lacs )le

ol 03 (5 pglaen ¥ Jgie B )3 (58 Jai b o nl 53 te g A po

OB £ Jgsr
CY CY CY Cf Co C1 CY CA Ci Cy+ C)) CIY CIF C¥¢ Cho
v X H L VLNO L VL H VANO VL L H H VL

Cw H HL NO H H H L L VHVL L H L X
(X = Laogp)

s ) ¥ Jgie lab o Jyto ool dmd o LS ]y 03 5 (25 dunlie & 9>
Lg)u slael fl] = (lU,mU,uU) cLbuw)JLo U" PRl Cawl o.))f JJJ\.U L)T J.)Lv.n ‘_,’.A.L.n Lg)lB
39‘»@ du.‘!)f )]aJ 5 (',~,*) d)b e G yguody fii = (l =YY, ...,7’1) 9 JJl‘_;-LA



VWAL bl o 5,k F B yg0 aibollbl grlr s 2l

oy 2 (295 Al (put yilo = (5 3 Jawrgi B ylre (295 Syl .0 Joun

Cy CY CY Cz Co C1 CY CA CA Cye CYY CYY CYY CYg Cyo

< 5 £ 5 5 & 5 T T T s 5 5 =

Cy - L 5 = - < = L = - = < < < =

. < 2 & . < & < = N & < < < &

8 4 L Lo g Ly g = =

T == 5 F =z 5 =z T ZF 5 =T =T T 7

R R

-~ -~ _ - -~ -~ -~ - 2 - -~ ~ - 2 —
S s L L < T2

5 & z T = & = =z g ZT = 5 ¥ 5 0+

S z z

Cw > = < = T =z T T =° < 5 < < ke Ry

>3 S . s >3 & >3 . . . -, & & “ -,

g £ < g £ 5 L 4 L ¢ £ . X3

T T T &8 T I Tz 2 zZ = =T T 2 <=

2355 5 g (1 Aol e 55k b ol S s ol & s L
(£ Jods) 29 odlasl

OB 3 plod Hla (pSSle T Jgua

Co C1 Cy CA Ca Cy+ CYY OYY CYY CY2 Oyo

2
o
-1
a
-1
A
M

T X I I ZF 5 I Z B = 3 s = 3 B3
s> > < - > > A > - N > =

G F 5 oy Oy o3 XYooz o%o: %% 03
o “ = —t —t (>3 = < ] Nl —t (>3 = —t <

2 ~. ~. Y Y Y. Y. “. “. “. Y Y. ~. Y ~.

2 L “ K kS “ =

< < 5 > > o g < o < < o o ; >

e == = = = oz 2 0= s =z = = = =

5 § % 3 & 3 % 3 5 3 3 3 3 5 =
x> > M 5 < N > = = = = = - =
Co 2 = &8 ¥ %2 3% 2 2 %2 5 % % s 2 *
S 2 < 3 =< Z Z 2 F = b = g -

: 2 3 3 2 f % o:f 2 o3z £ 3 £ & =

S 2 2 2 £ = 2 = B £ 5 £ = =

C)—.’.‘ dl)_g AN ¥ szzsdJag‘) )‘l &S cul £ Jqu ZMJLo)j L)MJ)JLO Y Jgp:p)% :\.l:-).o
Do o odlatwl o



Yrv w3l S JolsS SaCasly) 8,3 sl

padidleyi il ¥ Jgia

S
a
‘(

CYy CL Co C1 CY CA Ca Oy CYY OYY OYY OYE Oy

— A A A A A A A A A A A A A A

D s T T T . T . S S S B S

C \ kS A A A A A A A A A A A A A A

- bl Ad (>4 (>4 A A (>4 Ad b (>4 hd Ad (>4 (>4
2 Y. Y. “. “. Y. Y. “. “. Y. Y. “. “. . “.

: K

I L St T . . T . . . .

A A A A A A A A A A A A A A —_

s & x0T 0 x X % T

Cha g g RS g g g RS g g g RS RS g g Ry
> < S & » & N » » 5 & > 5 N 2

A A A A A A A A A A A A A A -~

=z =2 > 2 o2 =2 o2 2 o2 2= =T

lodayy 4 a9 b (551 JS Lalgy ( ile 0nddl sla s plo duwloe 1 an ipoty A o

S5 balyy e lo A Jgoa

Cl Cy CA CA Cye Oy OYY Oy CYe Oyo

S
a
-1
a
-1
A
M
o
o

Ky Ky Ky £ £ £ Ky Ky Ky £ £ 2 Ky Ky Ky

=t & & b 2 =< > > =< & b 2 > & >

Cy K K K < < < K K K < < kS K K K
= = = = > = = > > > = = = = =

=t 2 bl 5 2 = = N N = 4 > N 2 N

2 < iy 2 kS kS < < g < kS 2 < < <

A1 0 1> £>3 ) ) 0 0 1>3 o o o 0 o Ay

= = > £ =& = == = =2 - - - = - 4

Ky Ky Ky £ £ £ Ky Ky Ky £ £ 2 Ky Ky Ky

=< =< & 2 =< 2 > e =< > 2 2 > e =t

C K K K < < < K K K < < < K K K
AT > > > = = = > > > > > > > > =
&£ > =t 14 = = = e = 2 2> 4 N e =t

2 2 2 kS kS kS 2 2 2 kS kS RS 2 2 2

T 2% F 3 X3 3 X X 2 X 3

Jota e casd 40) 5 Ve slaalaly 4 o gi b g g B jlaw g geome fpuind Ao yo
&L dlael & )jgo ) (51 - ﬁ1) e e Al g (51 + ﬁl) o yedls Caedl e &



VWAL sl oY Byl & B yg3 ol (£002 s

(538 olasl) ba,luze (5,158 5T g comonl A Jga>

b,k

D; +R;

(bxe) sl

(~A/EE, =+ VY, AIYY)
(AN, /Y0, AIAD)
(-V/-¥, -IY¥, V/AY)

(VIO/, =</ +, VI¥Y)

(~AI¥D, =+ YA, VI¥Y)

CNSE, — Y, VI5S)

A =YY V/0S)

(A ¥, =<1+, VIDF)

(VIS5 <1\5, NIYY)

(-VIs0, +IYA, N\D)

(FVIVY, <48, V/2Y)

. )

. )

(
(

VIO, /¥, VINS
VIS, - [Y5, NSA
(-VIAA, =+ YA, SIVY)
(FAIYY, </\0, AIV-)

(VVE, £/5A, \AIVY)
(VEA, ¥I0%, \AISY)
(VIYE, YISA, VFIYY)
(VY ¥V, VSI¥Y)
(VFY, ¥/-¥, \/\5)
(VEY, ¥I¥V, WY/AY)
(V¥ ¥V, WYITY)
(VEY, ¥/V+, WVI-Y)
(M-, ¥/VY, W)
(VoF, ¥IYR, \Y/¥S)
(V¥5, /45, \VI+A)
(V¥D, ¥/+Y, V5/AD)
(VE5, ¥V, \A/-¥)
(VYY, Y100, VO/AY)
(VVY, /50, \AISS)

Cy
Cy
Cy
Cr
Co
Cs
Cv
CA
Ca
Cy-
Cw
Cyy
Cyw
Chyr
Cro

YYA

Slael Yy Js.&) JJ9_M: (_S)LQ).) VY i]a)]) u»l.wl 2 ﬁi — ﬁi 9 ﬁi + ﬁi d)lﬁ Slael J.:l;

(exhadolas! ) W lro (6,185 g Caonl Y s Jous

W3 o lid 1) Jads b gl

Yo Y& Y WY Y Y A A Y T 0 2 Y Y Y e
~
=

< XX < » X vy » » =< =< X2 » » =< =< +

= X X Q2 X o x =2 =2

34??325}’<<2;3235’
U

o

&

~

=

S O |

—_ - - -~~~ A N~

03

= ¥ % & 7 % 2% 333332 zz2
QU
Ll
8




rva w3l S JolsS SaCasly) 8,3 sl

250 e

© ®
(cs)

L jlise ool

lb)l,\‘ao W‘M‘ 9 J@'s) )‘3905 Y J&w

oLy y > SleMBl ()5l (ilwgn 2 e Jelge (8L dho > gl Jol Sl
Sladd (6Sojlasl 2yl pgso S 1 pasdie wid Spbol Cldlas 4 426l g
Ol s 0313 drsgs Yo O Jlo > loss (65:50jlnl sl jasls pb b 1) ol yline s
Slads gy Soiasl sl ikl o) b 5 a b laplojls 3 (SaS (sl da sl
ol 55 S Tem il Cansay ol lacsaioils 5 ) geus (0B g5 sl 2 sl g
po> Moo (YO el pl o pol) ol 5y Slois (i yadlis duwgi Jlo )3 posus S
Pi e L8 Jtend Bilinedin gy Ly Jslss (ml (sducagly) (KsSe 4 g
Lo jlhne (3 pSimtee 9o odnbite (¥ JSU3) bajline ol g Lallg) plShs )3 o8 psbolen
e 93 il Co e ¥ I8 825 ¥ (g Shles ¥ indy N sl ol o ga
Ol 01 158 € i giua? 09,5 3T 5V laas, Lalbl8 s And,
9 O HS Jl pimmen el 09,5 (ySete ol 095 iy ) 09,5 ul Gl
2,5 GAdlod pj o Olgicee ) Bjlee cp ]

Sl Eyo ¥ caslle Y custol o ) o{ ) 136 51 sl lone

el CallB ¥ 61085 B Y 5 B ) o Jshas) oy (5l Lo

9 b el g Sl Sy e (glayline) € pogiad > g Cuiah 095 (slaline
5 (ol San el 5 2555wl o) G el (sl )lme) € l)EP 09,5 5 (arome
2 I8 a2 5 cSle (sl lime) €is g 09)5 (Sl )lme powsd (imen
Cbl) € Lisebl /ilens? 05y S (glajlnn 355 oo (sl e b IS 51 slalne &



VWAL sl oY Byl & B yg3 ol (£002 s Yio

2 dazjp) €« Il g (s pinmlade 5 Jooo GlSCal) €SP (b cubl g ()l
S o )8 Jolee b3l slajline g boog S

Jloigan o L g b oo QLRI (i sl 4 (0B lajline (ol Slllas )
sl bojlroix (glajby) SaSey asliunyy Bosbo 5l) GBS S mranad s cdbpp b (28
5 s i ol 93 Lol £ o plA8l (6l ot S aimasil)] camas, 4 da_bs,
S rSojll slapad s ScaSany (B S mead (Gj - (oM slajlas (gl lustinl
5 e slmylna 9 05 a3y Lol (eacaglyl 4 esjB Jiond by, 3l oo b class
5 O3 (=l O 0B ol dva cplplis ol (et de S8 & 8 (ol
Sg 5l 2S5 odalide (S Ol )3 (g o Ty (Rolie loaibly (i sty
o a s slasty) )3 Jlie sl i lises laghy) )3 Jlbds o glas S0
W3 ol Cuwddy (olido 5 s 2ol g by jondd Lol il ¢ g5 fiond 9 cuSo o il podludeo
Bamdal)l dw gaiuds) dn (Vo)) by 9 Sityg «5)5) ohlSen 5 S Giaggy 5
oD b Bl 5l el S 5 5551 g Sole g sl g3l (g s o
el sy )b (i (saglgl Ao o ab sl gl el el Jlre s 4 g Lol
o] STy > Y sl gl > 5] g Sobe

JUssany Gize (VWY dobssls oo 5 gusyg) ogh)ls” il () So g Linls” Jlia 5
o Jli lojed S b lsd el 5 il lo)liile i ©ploe sl sy
A el ol Jlme V4 SaSany imgiy ) )3 39 Y5O 8 Ly ] J58
SSe hy) (2line (gipdiwd 3ok jlesiasdilil g3 pa colix 85b)> (BN S wread
Lo ab has oot oyl pwhie 4 cuSopl ) oalizal b o) 51 g 05 syl
P AT el L YEO Ludl g ol Ui Jol plio ;5 Vo¥/+A Lol ULy ul U565 imos
ol IS5 (JEA5 S e 13 313 L gl ol e 285 sl pgd S
D YED bl 4 o (s 5l (sladiy 5

Lolginn g 5 54
9 Sl Ghali8l Sl 93 jgsenjey (sl Gkl clesd baimaddl)l glacs i ol Sl
slapille o pSmlol J (S S oo )] 55 1) (Solise slacdS b (9L Closs
Bly sl (8L ol GELl) s 3 LMl ()5l gilwgn b gy ) b lojls
(Wi Slalns iaghy cnl @l oll sl yal el g 42y el (gl aglejls



Y£) w3l S JolsS SaCasly) 8,3 sl

o g CaSllo il Ca e 9 23)15)55 50 Copotrl (o iy Sl IS)18 & jos 5 (92 Sliles
B (555l bl 5 Laas s pndy il it o padls 05,108 5 oly)l,3
et il iy iy ol (slaaidl (shuey ol cusdas (il clbl 5 (o)l
oobly el el Cuise 4 Nl oo «(5)lwsn Sl £ cnl ) 03555 Sl paSls
9 Olrde (pels Hban g SLeMbl (6553 ol pie 355 o0 ey 0ol Camdey gl
(sl OBkl yran y3 SleMbl (655l 6)luwcign sl ol Gliwl (sbrolSitsly (Ll

a3l o)l g g i Tlbles Cares (i 4 epgd aid )15 L5 o cuslel]
Sloslaiwl (gl oladslcddlas ade ald b b ie o 5 colsy slaadls 5 9

Obaeb! (gl (o0l ©losd Buiadddlyl slacull sl 03y plaidl dgs 4 1) p)les oSSl

Ot Sl A2l s pidie (el (Sbajls bl (gtial (Slacdlu g Laodls daael,
S e cpl sleacaes

References

Agha Ebrahimi Samani, B., Makooii, A., Sadr Lahiji, M. & Homayon, V. (2008),
Assessment challenges of Iranian companies in oil and gas projects by
DEMATEL Technique. Sharif Science and Research Journal. 24(45): 121-
129.

Bohm, M., Leimeister, S., Riedl, C. & Krcmar, H. (2011). Cloud computing—
outsourcing 2.0 or a new business model for IT provisioning? In Keuper,
F. Oecking, C. & Degenhardt, A. (eds.) Application Management,
Springer Gabler, Wiesbaden, Germany. 31-56.

Chang, C.W., Liu, P. & Wu, J.J. (2012). Probability-based Cloud storage providers
selection algorithms with maximum availability. In: Proceedings of the
international conference on parallel processing (ICPP). 10-13 September.
Pittsburgh, PA.

Chen, C., Yan, S., Zhao, G., Lee, B.S. & Singhal, S. (2012). A systematic
framework enabling automatic conflict detection and explanation in Cloud
service selection for enterprises. In: Proceedings of the IEEE 5th
international conference on Cloud computing (CLOUD). June 24-29,
Honolulu, HI.

Costa, P., Carlos Lourengo, J. & Mira da Silva, M. (2013). Evaluating Cloud
Services Using a Multiple Criteria Decision Analysis Approach. in Basu, S.
Pautasso, C. Zhang, L. Fu, X. (eds.) Service-Oriented Computing, Springer,
Berlin Heidelberg: 456-464.



VWAL bl o 5,k F B yg0 aibollbl grlr s 23

Dastjerdi, A.V., Tabatabaei, S.GH. & Buyya, R. (2010). An effective architecture
for automated appliance management system applying ontology-based Cloud
discovery. In: Proceedings of the 10th IEEE/ACM international conference
on cluster, Cloud and grid computing (CCGrid). May 17-20, Melbourne,
Australia.

Garfinkel, S. (2011). The Cloud Imperative. Retrieved from http://www.
technologyreview.com/news/425623/the-Cloud-imperative.

Garg, S.K., Versteeg, S. & Buyya, R. (2011). SMICloud: A Framework for
Comparing and Ranking Cloud Services. Fourth IEEE International
Conference on Utility and Cloud Computing. December 5-7, Melbourne,
Australia.

Godse, M. & Mulik. S. (2009). An approach for selecting software-as-a-service
(SaaS) product. In: Proceedings of the IEEE international conference on
Cloud computing (CLOUD). September 21-25, Bangalore.

He, Q., Han, J., Yang, Y., Grundy, J. & Jin, H. (2012). QoS-driven service selection
for multi-tenant SaaS. In: Proceedings of the IEEE 5th international
conference on Cloud computing (CLOUD). June 24-29, Honolulu, HI.

Hormozi, A., Hostetler, E. & Middleton, C. (2003). Outsourcing Information
Technology: Assessing Your Options. SAM Advanced Management Journal,
68 (4): 18-23.

Hsieh, T.Y., Lu, S.T. & Tzeng, G.H. (2004). Fuzzy MCDM approach for planning
and design tenders selection in public office buildings. International Journal
of Project Management, 22(7): 573-584.

Hussey, D. & Jenster, P. (2003). Outsourcing: the supplier viewpoint. Strategic
Change, 12 (1): 7-20.

Jenster, P. V. & Pedersen, H. S. (2000). Outsourcing-facts and fiction. Strategic
Change, 9 (3): 147-154.

Jung, G., Mukherjee, T., Kunde, S., Kim, H., Sharma, N. & Goetz, F. (2013). Cloud
Advisor :a recommendation-as-a-service platform for Cloud configuration
and pricing. In: Proceedings of the IEEE ninth world congress on service
(SERVICES). Santa Clara, CA.

Kanagasabai, R. (2012). OWL-S based semantic Cloud service broker. In:
Proceedings of the IEEE 19th international conference on web services
(ICWS). June 24-29, Honolulu, HI.

Karim, R., Ding, C. & Miri, A. (2013). An end-to-end QoS mapping approach for
Cloud service selection. In: Proceedings of the IEEE 9th world congress on
services (SER- VICES). June 27-July 2, Santa Clara Marriott, CA.

Klepper, R. & Jones, W.O. (1998). Outsourcing information technology systems and
services. Prentice-Hall, Englewood cliffs, NJ.



rey i 390 2 e JolsE aCagly] )3 oalon

Lacity, M. C., Khan, S. A. & Willcocks, L. P. (2009). A review of the IT
outsourcing literature: Insights for practice. Journal of Strategic Information
Systems, 18 (3): 130-146.

Limam, N. & Boutaba, R. (2010). Assessing software service quality and
trustworthiness at selection time. IEEE Transactions Software Engineering.
36 (4): 559-74.

Martens, B. & Teuteberg, F. (2012). Decision-making in Cloud computing
environments: a cost and risk based approach. Journal of Strategic
Information Systems, 14 (4): 871-93.

Martens, B., Teuteberg, F. & Grauler, M. (2011). Design and implementation of a
community platform for the evaluation and selection of Cloud computing
services: a market analysis. In: ECIS201 1proceedings.

Mell, P. & Grance, T. (2009). The NIST Definition of Cloud Computing. Retrieved
23 November, 2014, from http://csrc.nist.gov/publications/nistpubs/800-
145/SP800-145.pdf.

Menzel, M., Schénherr, M. & Tai, S. (2013). (MC2)2: criteria , requirements and a
software prototype for Cloud infrastructure decisions. Software: Practice and
Expereince, 43 (11): 1283-1297.

Pfannenstein, L.L. & Tsai, R. J. (2004). Offshore outsourcing: Current and future
effects on American IT industry. ISM Journal, 21 (4): 72-80.

Quinton, C., Romero, D. & Duchien, L. (2014). Automated selection and
configuration of Cloud environments using software product lines principles.
In: Proceedings of the 7th IEEE international conference on Cloud
computing (CLOUD). June 27-July 2, Alaska.

Saripalli, P. & Pingali, G. (2011). MADMAC: multiple attribute decision
methodology for adoption of Clouds. In: Proceedings of the IEEE
international conference on Cloud computing (CLOUD). July 4-9,
Washington, DC.

Siegel, J. & Perdue, J. (2012). Cloud Services Measurement Global Use: The
Service Measurement Index (SMI). Proceeding of the SRII Global
Conference (SRII), 2012 Annual, 24-27 July, San Jose, CA, USA, 411-415.

Silas, S., Rajsingh, EB. & Ezra, K. (2012). Efficient service selection middleware
using ELECTRE methodology for Cloud environments. [nformation
Technology Journal, 11(7): 868-75.

SMI. (2011, September 1). Retrieved from http://csmic.org/wp-content/uploads/
2011/09/SMI-Overview-110913 v1F1.pdf.

SMI. (2014). Retrieved from http://csmic.org/wp-content/uploads/2014/01/SMI
Overview 140113.pdf.



VWAL sl oY Byl & B yg3 ol (£002 s vig

Sun, L., Dong, H., Khadeer Hussain, F., Khadeer Hussain, O., Chang, E. (2014).
Cloud service selection: State-of-the-art and future research directions.
Journal of Network and Computer Application, 45: 134-150.

Sundareswaran, S., Squicciarini, A. & Lin, D. (2012). A brokerage-based approach
for Cloud service selection. In: Proceedings of the IEEE 5th international
conference on Cloud computing (CLOUD). Honolulu, HI.

Tsaur, S.H., Chang, T.Y. & Yen, C.H. (2002). The evaluation of airline service
quality by fuzzy MCDM. Tourism Management, 23(2): 107-115.

Wittern, E., Kuhlenkamp, J. & Menzel, M. (2012). Cloud service selection based on
variability modeling. In: Proceedings of the 10th international conference on
service- oriented computing (ICSOC), November 12-15, Shanghai, China.

Yang, J., Lin,W. & Dou,W. (2013). An adaptive service selection method for cross-
Cloud service composition. Concurrency and Computation: Practice and
Experience, 25(18): 2435-2454.

Ye, Z., Bouguettaya, A. & Zhou, X. (2012). QoS-aware Cloud service composition
based on economic models. In: Proceedings of the 10th international
conference on service- oriented computing (ICSOC), November 12-15,
Shanghai, China.

Zadeh, L. A. (1965). Fuzzy Sets. Information and Control, 8: 338-353.

Zeng, W., Zhao, Y. & Zeng, J. (2009). Cloud service and service selection algorithm
research. In: Proceedings of the first ACM/SIGEVO summit on genetic and
evolutionary computation (ACMSIGEVO). Shanghai, China.

Zhao, L., Ren, Y., Li, M. & Sakurai, K. (2012). Flexible service selection with user-
specific QoS support in service-oriented architecture. Journal of Network and
Computer Applications, 35 (3): 962-973.

Zheng, Z., Wu, X., Zhang, Y., Lyu, M. & Wang, J. (2013). QoS ranking prediction
for Cloud services. [EEE Transactions on Parallel and Distributed
Systems (TPDS), 24(99): 1213-1222.



