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Method to Evaluate and Enhance Reusability of Cloud Services
Sang Hun Oh" - Hyun Jung La" - Soo Dong Kim™

ABSTRACT

In cloud computing, service providers develop and deploy services with common and reusable features among various applications,
service consumers locate and reuse them in building their applications. Hence, reusability is a key intrinsic characteristic of cloud services.
Services with high reusability would vield high return-on-investment. Cloud services have characteristics which do not appear in
conventional programming paradigms, existing quality models for software reusability would not applicable to services. In this paper, we
propose a reusability evaluation suite for cloud services, which includes quality attributes and metrics. A case study is presented to show

its applicability.
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AHE & Q7] g2o] FFEYAA o FRHoZ AA
g}y, 28l Total Number of Fieldse ¥~ HAANE
58 Aulx t2ayde] FEE RE uFolds #Y
¥ $45¢ FAsd g53n.

gty <E 1>oM% Zol, 3789 CoS @& AU G
L 0833, N #-2 0667, D 92 0.727.

(& 1) olaigel 54 a7

2 & B2 G¥® NW DH
Number of Fields with 10 6 8
Acceptable Readability
Total Number of Fields 12 9 1

Total 0.833 0667 0.727

o] #E A&, Z g3 YA JA € 2E IE
X G ¥ E=9 83%E, N ¥ =9 67%E, D § 4=
9 73%% olHAtE Z&L AU

62 BEAE At &%
AoSE Az ALgAFE Akt 47 Hul2E wAsD
12¢ 4 Y=AE 3480, T A9 w2 Aden



Number of Consumers with Service Discoverabilitys ¥
B AuA A F Hux ALERE 3§ AAASY 5%
e ggg Vg IFY A dolHEZREH 5t
Total Number of Potential Consumers= 8|2 AF27}
ROI$ ZAE ALEAES st Mulx AL 45& 2
Agtm v2YA BN ARE Fd de

A <E 2>9A¢ 2o], 374e] AoS #E IA% G
e 091, N 92 0828 D %2 0.87.

(% 2) 8249
4 & LR GH

Number Of Consumers with
Service Discoverability

Total Number of Potential
Consumers

Total 091 0828 087

Z% Z1 (Number in ten thousands)
N®%d DH

91 58 T4

100 70 85

o] ZEL AMeY, £F ELE FAY HYPW AYE
A4S FAHA AHAE G W 91%, N & 8%, D o
& 8% T ZES EU%

63 HSME Bt &5F

AL Mulx ALgAEC] AN Qe A AH|x
g A2Hulol2 & £ Sle $YE FA%AY, F 7H-l o]
Egoz AAtdr; CoVe CoA. CoVeE F 79 W& Al
&3l Mul2r} AFse FEPEY FE €22 HE
A& H7}3tt. Number of Variation Points Supportedc
e dAste] AxgHupol2 & ¢ e LHHJHEY F
& AASY ZA%}. Total Number of Potential
Variation PointsE @71 oJgdh. & ATl AH|
A AHgATE Mul2o] dad Ao AAEE dUd 7)F
S T 2o 4 BaAe dA]l YAMERH g
det o4& W G ¥ Mulx AgAt z2adw 4
AL B AxY F387 oA FH AEY &9 H F
A 5L HAY & Ao @ 4y Ao WAE F Aok
gy aAEL HEER AFEHD ojZg Aol H3 A
of B9t ety G 9§ A AFHE R MEPES &
g + o

gl <E 3>oM 9 2ol 3719 CoV &g AAH G
e 0833, N ¥ 0667, D W2 0.75.

(E 3) Covel] &4 &t
22 & £5 GW N9 D9
Number of Variation Points 5 9 3
Supported
Total Number of Potential 6 3 §
Variation Points
Total 0.833 0667 0.75

SCIRE MUl2Ao] THAIEE HIF % g4 718 55

CoA: F 7} ¥+E AH8dle 7hadS AT 719
FE 7|FE2= 7-‘3-5"9% H7+gch. Number of Variants
supported in VP= 574 VPOl A& ZE $4S A
o ded. d4F —E—"& G ¥ % 99 7hay 43¢ 9
‘?lr T 71 BE AT @ 7o 94 § F hEA

4+ 20|t} a8 Total Number of Potential Variation
PointsE VPOIA AAAQ 7hixe] AH & Al 9
AME B8 deth

meby <E 4>o|lMe o], 379 CoA #E AUTh G
e 071, N W& 05 D 92 0.75.

(E 4) CoAel &8 &Y

£ & R G® NY DY
Number of Variants supported in
5 2 3
VP;
Total Number of Potential Variants
y T 4 5
in VP;
Total 0.71 0.5 0.6

CoVet CoAdl #S £, <& 5>ollMst 2o 7155
Agdto] HEAL ZAYY FAE FEH/MA J3
Fudoz ARy 2y 7F5X e §& 19| Hojof &
ok 7FEA glol: Wslyh g7l WEel, & =&dAE CoV
7} CoART H$AL ZAs = o 93 gtz HE
2 Uz ggdA Covey 7HEAE 07, CoAd 75 E
0302 &3 3ch

(& 5 X84 58 &1

G4 (07 £ 0833) + (031 071) 0.796
N 9 (07 1 0667) + (03 05) 0.616
D% 07 1075 + (031 06) 0.705

o] L MY, G W vuH g Mu|2gEY
Auls AeRe 54 e 7AYE Axgujel= sed o
E}H oA

64 ZUNE AL &Y

4L Anlxrt g& *‘T“]ﬁﬂ' o7 aFAoE 2
Eh. THAEE FA480 F /Y FEYeR AMddr
MoS¢ IoS. MoSt T 719 ¥R Ay S)4& 34
7}8vt}. Number of Elements with External Dependency+
HAE3Hor 7)%5E FY5e g Mu2g F5HLe 3
= 2Hdolde] & FAASH SR o] JRE A
2 faagiat Ao 3 FeQl e d2agAdA 3
Algth, 28] Total Number of Elementst A¥]~ ¢
AyAe 2E eHolAE JAASE ded

wes <E 6>9A 9 Zo|, 3749 MoS #E AU G
e 0778, N #§2 08, D 92 0.83.



56 HAEMo|==EXD M19-DA HN1=(2012. 2)

(Z 6> MoSe| &3 1}
22 & ER Gy N9 D

Number of Elements with
External Dependency

Total Number of Elements 9 5 6
Total 0778 08 083

oSt 348 & U QoSet thE AMu|xo| g AiE
AFate Mul2E nstd F3E99 ALE HreH
F A9 veE T8 Adddt

Number of Dependent Services with Acceptable
Interaction®] #& z} Mu|A TFo g QoS(F, AH|~
Ayl A7HS FAlstE Azt g AE HEHE FA
3 oA do|HE &8st dert o dojEet oA,
§48 F gt QoSAFE Welgd F SlE Avl=e] F
2 5@ 4 ot} Total Number of Dependent Services
in Participating BPs= 3 WAZ Au| 27} Fejg uj=Y
2 Z2AAY Y2EE Pohfi, HlZYZ2 ZEA2oA
9 &HQ Hujx9 & A FAHTL

ek <E T>olAMeh 2ol 39 oS #& AUk G
WMe 091, N 9& 083 D 91 0.89.

(B T) 1059 53 &%
¥4 & ¥R G N® DH

Number of Dependent Services
with Acceptable Interaction

Total Number of Dependent
Services in Participating BPs

Total 091 083 089

48 H 42

53 42 47

MoSst 1059 @& T8, <& 8>ollAst gol 7HEAE
Hgstd 2P L 2 sHFAE FAHR A o4
F@pAo7 AAY Ty 7159 2 1] Holof &
th 9 Mul2E A28 gAY F4AE HALE 4%
3 239 Qe 7ISAHES AFgER £ =EdME 1S
7} MoSEth ZYA LS ZAsled o 9¥o] gda A&
< Wzt mEkd, MoSe 7tEAE 025, 089 715AE
072 &3 Ak

(& 8 Zgldel 53 &

GH 025 1 0778) + (075 1 091) 0.877
N 9 025 08 + (0.75 T 0.83) 0.823
D¢ 025  083) + (0.75 T 0.89) 0.875

o] #E& AHASW, G ¥ N 9, D ¥ HxY =94
o @< 7HATh &, FARE w=FoR T A2t @4
Sgsa ks 288 A%k

65 MAIBM S 98 5

919l AxE 4719 FAEAY g A A Y
P Mu|2Ee AXEAES Hrie a3 4 FASES
I3 715AE ARk Bk W Aujze) 543 £ =§
o AT B4& nste BF Ho] 47hAe F4
&40 0254 T

mebA, <E 9>oll A9} o] 3719 W MulAE SF A
AH8A e e I3tk

(E 9 Y Mb|2 TjASEE 9f8t 58 23

F444 ik 7154
G N D
ol#i4 0.833 0.667 0.75 0.25
14 091 0.828 0.87 0.25
34 0.79%6 0.616 0.705 0.25
=494 0.743 06 0.667 0.25
A4 0.82 0.677 0.748 =
H]-& 82% 67.1% 74.8% =

<E 9>9 ATgES MY, GY Aulae gE Ay
25 voh JAgAel g4 FAENG F G W HHlze
e AAHEAE nelste AAHNY WEd AHEAEC]
Aul~ g2agids g2 evdeldst add $482
ol + AxE 7]&Hol UL, G AMuja7t 7 ¥d
F AEE ™Y AuE AFRy|Eo] Aulz FAMA #
wrgse] glon, U 7lsg TR = B4 Ha
Ak g FAA aan e Aulas 35Eed 5
Qe evolde AR Fo] & F e P Hu|2EH
o AAE AFEo] & =EolA AL HEH F By
=

7. AR Y 48 98 JH0| =R

2 Ao ME 530N Rojd FAEYE 7oz A
A7 F4 A%E FI97HAY @ 93 H8d A
44 4L A% o=l e AgE.

7.1 olshY gt

AHEARE A2 QEH o ATHE o] &3t AH|=9] 7T
2 olsjste, Mulx QEjFo]27} Mul29] JHE &
Hog yAsok AR oS FINE F Ut F,
Aol 29 NdEF FRPE o] g3t Muxe J5E A
g3 ol AL olyrh zenz, Aulxe 754
ARE AYEd Zd oo AUEY FUE FFof Ay
29| o]ddo] A + Atk

« WSDL && RESTful 7]5ke] Aeed Qugsy
Au| 29 AdEF ZHE & HFoJslr] Y Mul2e T



Zu o] # Ao Hojof ot AA e AMEEHI AMH|A
3% wpde WSDL# RESTfulg ol&3t:= wWo] lrh
WSDL9) %H- A5 Fo|A ‘types's g v A ot

Az} olu, ALESE= dlolE Aol & Aol Hol A
EAY ’é%“’l ot Mu|29] E o] A% o] &3t
AHERFE ol#fidt7] FE7] dE ‘typesF-EAAM HAA 9

Az diojg] &2o] & Hels|o] glojof Frt. ‘message’
E AR ofd A2 A Aos i #Ho| AEAE =
g qoz JEA Aso] delok k. ‘portType's &
o)A Ajelr] wie Z euHHE ¢ ¥
A 7E ojEg ez FreeA AHoor I
‘binding'& %A A9 E ‘portType'ol A2lg A Aol dfjsi
gstn FAHcE Z2EFI doleE o] I A Ho
of gt}

T3 ELE o]83lo] Java F=E WSDLE 9% & 4+
ok, ¥ Java 8L A EF XML fr¥o= g
. g (28 4)E Javai=ZE WSDLY ‘types'd 3}
vjsd et ol BF XML fro® A4 vjgd 5+ ¢l
£ Java §382 wsdlitypes AAlA A4 =1, Java Bean
e} dx3te Java FYPAE xsdicomplexTypel.& vl
et

0-&& RESTfuld o443t Muj2gE s Wil
o}, RESTful: ga2 F49 ¥, A4, 42 ¥49 54
o= Q3 47HA Y 7|EYA S F FFElor Aulze] Al
g% Anrt 49 £ ok A9 JE 943 gias
o] 74 Representations £3 2lax 2%, A& dAA
olEelAlold Aelel W Az ste|wuriojrt. o] 471
QF F Mu|zo] ol FHo] e FEFE AeH
Az olth, Hulx ALEAHES f8 ofFAl A EHEA
g FES JHE AFT=olok F) & £ ofF HA
2 2o} 3t=x & 739, MIME type # #& Yl
oltjo] E}Je] ALES & 4 Utk uirjo] Egiw Ak,

|

22IRS MHIAC| THAFSA H7F X BA 7IY 57
Zeo|AEE %A 1 e Ao A & F e}
o @t F, wAAE olastr] fs] 2 WE7HA A Bl
g, o1 Az MEF o] obyt), ‘application/xml’ |
to] Blglel A4$ 2= g2t HA ged I yéd
7HA 3 Folg sfobdA] F¥3] & F f7] WEeld

« OWL-S 7|4te] A qt Hud

e oA AWEd JHE Au|2 QlE o] 20
71€8t4 gtk wed £ =FoAE OWL-SE& °] &3t
AEd AHE 7lEshe Wil diF stel=el A
. OWL-St SE2A& AMul2 |88 7]|E3hs A=
Z 29 (Profile)d Ayl Az dAfd Zg2Ax HRE
Agees Z2AA Bl aga MulA ofga #Eg A
2 22489 (Grounding)s 37H4 T4 84& ¥¢sa Ut

zende 7154 WA F, IOPE(Inputs, Outputs,
Preconditions, Effects)& 7]¥te.2 &7] wjite] Auj2 A
T Mul2ae AldE ARG 7|1ES 7] H3f Aul=
Muzd 93 aTHEe 948, BPsHE Eo U AR,
e 2 Ao Bag 2AF Hulx Ao o aHFE
71&8oF afn], =3 ¥ 7]F5H HAE Mu|X olF, Hu|X
AZA AR & Auz AFA7L AAEA 71EdloF &
o Z2AA B Aulz AR 94 oldE F Sl
£ Z2A2 gfleA Mulx e A% JrE 7|Eds
Ao g Hulxete] 23 AP 5& AT 4
A3l 7)&sior o}, vpAtow ehe-d-& WSDL# ufjj
ARE EFPste FE0)7] WEd AMHl2 2ed BRE
B3 B4 Z2EZ ALXE oAA] ¥4 5 HFH TR
adoely dojdEZF AA 7 Aulze H2H 5 A=
i S Au| 2 AEAbE ol & FA|Skete] Z]E ol jid

72 £54 4
M2 AF o] o8] FFE AulaE Mu|A AFid

Java Code
public abstract class Base {
public Base() {}
publie int a; /] mapped
private intb; // mapped via setter/getter
private intc; // not mapped
private int(] d; // mapped via indexed setter/getter
public int getB{) { return b;}  // map property b
public void setB{int bj {this.b = b;}

public void setD(int[] d) {this.d=d;}
public int getD(int index) { return dindex];}

public void someMethod() {...}
}

public class Derived extends Base {

public int x; // mapped
private inty; // not manpll!

}

/{ not mapped

public int[] getD() { returnd;}  // map indexed property d

public void setB(int index, intvalue) {this.d[index] = value;)

<xsd:complexType name="Base" abstract="true">
<xsd:sequence>
<sd:element names"a" types"xsd:int" />
<xsd:element name="b" type="xsd:int" />
<xsd:element name="d" minOccurs="0"
maxOccurs="unbounded" type="xsd: int"/>
</usd:sequence>
</xsd:complexType>

<xsd:complexType name="Derlved">
<xsd:complexContent>
<xsd:extension base="ns:Base">
<xsd:sequence>
<xsd:element name="x" types="xsd:int" />
</xsd:sequence>
<fwsd-extension>
</xsd:complexContent>
<fxsd:complexType>

(32! 4) Java Z=2 WSDLZH] oHH
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Z25n] 58 AMulAEL2 Aulx 21E A8 IAE
25 Au2go] F ANE F UEF 7o =gslE A4
st FHAS AR wepr B Hd A UDDIE %
8 Aul27h & AN HESsE S Aobsich

UDDI®] &4 84E Fol|* Business Entity:= Business
Al dfg o]F, A4, URL, A¥ ¢ 2FE 93 Aus}
AgstA s ojof 3], Business Service: Business 7
A7b AFse Au 2 A =8 A7 gEsia ol
71 414 FA = olok gl tModel> Au]x o] &o] L3l
A Z2EE AR P4, HH|X ol FHFI} 2L 7
& BEFEO Z AAsolof dr}

(29 5)& Au27t & 249 F JEE NdgEa} A
g MulA gAME 7]leg UDDI #4828 7)Ess
H S walFEr,

YGRS =T HB
wsDLe| #ya s

AHE YerigE B

owWL-52| Haas uDDIe| HYas

(T2 5) AIEHE] / AJOHE] AjH|A HAA 7|Hie] UDDI #MRa
&

(2% 5)& %3, UDDI] Business Entityo]4 Au]4 o]
&, 44, URL, 4¥ 2 £7& A% Au7t AEsA 34
7] gls) AwEHog 7154 WHe IOPEE 7[ute=z
2ZHdskal, v 7153 YAE AHl2 o, Aulx AlFga A
B ES 7l&siy, AgEdogE wgd uAxle] o
Al ALEEE dolE F4& Aulx AR A&
74 %o)

UDDIS] Business Serviceoll A A 2of tfg =gl 1w
BEsA FAAgsty] 8 AugHor ZRAME G99 A
Hl~ 288 3 Are & Aujxele] x§3 add
WEg 71&8la, AgEFHozE: dAR7E of® A2
A AoHz #FHY deAg =dHor ATt e
g},

UDDI®] tModelel Al AMu]2~ o] &o] Hag T4l Z2E
2, AR g4, A& ol g A5} 2L 7l HEES
2A487] 8M, AdgH oz Muls gy JRE F
3 B4 ZREZ ALEE dAA g4 F Z2adey
dolHEZ} MujAe] H2F F Qe WHE 7lEsty, A
dg Ao vAA 7} ofH A|AgloA Fejxo] QlEA|,
7 e olde ¢ &9 vAAE FEE F A &z,
A Ao] g A Z2EFEI dlojE FAE AMulx
AHEA}E 7] g

CEEVR

Aol gz Yoz AT/ g, Huiz AHE
Agol AAHY AuHe EA I¥E BE W A8 F
g FUE PEe Hulz BAMolTh det AHulx A
FA7k C&V A4S B3 vl hade 3 A3sol A
Ha ALgATL o8 B3 Ast o BAoaE 4A s
& 9tk & AFAE 434E NI AE e
2 F 7HE Aeth Auls AT Sgaor she @
§3h A2 A§A7E Faslof st FE oIk

« qH| & TR FRoF de BF
34 $4e 918 Aulz= AFAE Sk = EF
& (29 6)3} 2

w1 52
27470 1
smaeny | B | ATHRTE) ﬂ
253

214 7)ol Hej2
HEUE 47

855 i o 254 d
Saeavare | [ moparevs
PR Y

(33 6) AMH|A MBS F8sH0F ol &S

25 1004 Az AFAE ALRDA s Az
£oQlg melae BAd SRS A4sel Bk AA)
4 e FARe A4 fAME g aTARES 27
stol FMAe BAske AL AT BF 204 AW
42 BAdE ARE A7) dANE $4 Fdes A
wzdA HAZks @ Zhde] FRES Audt g
o FE BHPE Al QEolx, 4AFZS, A
s AR Fo| Utk BF 3& PUAL AMA AEY
o] walel AR Btk BF 4= open RS 93
2t 7hael g plugin 71WE A8eHE AA5L A4
o Ao $F SAE Aua ABATL Aula HE
Mo wdl FNAe A8A7t 44E 4 AES Aulx
RAMe) BAR endol e F7 0 Weahs AL
480, AF & WSDLAH 7ha4s dag
‘Required Interface$ 7|4 3H W'ol de W 52 7|

=% 7 Ut

« M) 2 AL A7 S of S #F

Au2E AEE o, qujs ARSAES A2 A AR
Faste o Au|29] A JheAdE AU F A
AdeFo]x BUAE MH|E BAMRFEH EFHE A
GA R mEba] Mula FAAMe BAE 84 8S
7oz QlEdola BUA, 7154 EYA, QS £YAE
F3 Mulz9 HE 54E ddd HIAE ¥ 4
8 Auj2 ARG Aol s #FE (2 DF 2k

te [r tlo



(@51 (a% 2

QIE{H|O| A & YU X| {E ‘ § sy 29X Bt
\ J /

i

(w54 A (@53 i
wzatazess |43 asmunen
J N J

(3™ 7) Mul& ARBAL dsHof 3t #S

Mul A ARgRbE QlE ol A BEUXE wdsty] s o
& W8S 7vtez g & ok dEsAolx BYXE
SvGel 2# el A1y A (Signature) 7t FEAIA 7]
e AlaUA St s dAshA @e o HAEn. o
o R MulaEe Edux PR A FEH7| oo, oy
G MulA QEFol2E AT F §loh. FEACA 7
5t QEFHo |29 FHo] E7Hsq FFolrt dE E°,
vt} FEA7Y ®#3te APIZ A9t 1719 Qg o
2t FAHA gk olzle] Qe 29 HA o YH|o]
Aol B2 sk 29 ek oHF W& 7o
2 A2 Agale A8 beAdE #ed 4 dloh (FEA
= Feature, SVC = Service)

e 2 A 2E 7154 BYAE Bdd] g8 o o
48 7o g #ad § Qo 7154 $4AE FalSVG)
o} Fn(FEA)® 7164 Atolo]l EAJsks atolt}. o714
Fn(SVC)%t Fn(FEA): 242t SVC SFFEACNA Al338he
7154& yvehdith, MulA Qg Ho] A7} Mu]A ARE-z}7}
date QEF o2 et A Z|dgs 7154
i Myl 29 JgAe] 4AE] dAsA ¥E + Atk o
(29 8 F 7IsAS vud o 7bsd v 7HA A48
B

(29 8)olA A)FEE Fn(SVG)S Fn(FEA)7} 944 o
skl SVG7E olw g o ¥eold glo] AHE 7Hed Aol
th. B8-S Fn(SVC)7t FEAOIA 87384 @& F7H4
ol 7154 E AT A Solnt ol e AP, Mulx
7t AlFse F7HAQ 71540 A% Y A4S £
F Atk OF¥2 Fn(SVC)7t Fn(FEA)S d5-#& AT
i Yz R 553 A foldh DIFES FalSVG) %
Fn(FEA)7t @43 FEHA ¥ 94 FEv A&
A%eld. & B9 O3S T8 2Pl 7154 Y

A) FEA, & 217H5HA B)FEA S0 G Q2 7|58
BHE3H= SV, H 38te sve,

@ rea-HHIA AU 2|3 7|ThE| & HIA

YuE H 5K 28t s,

ECIRE MUlLS THALSY B 3 2d 7" 80

A& B), C), D) F#¥dA A% 7154 A= UH
doj2 BAX7E wAY of A5 B Ao Fojsiol
gk 2 ol Aula euHoldd B o] V|TH B
gol ¥ viANSFE B3l AAHE dolEg e dF7]
mEolct. wetA, vi7iast dHEE AdEHelL EdAE
7154 BEYAE FEANE 7bsAel wo S WEE 7t
o0 MHlx AgAE AE bede Be ¥ 5 Ao

AHlA AREAHE QoS BYAE BHE] 8 d& W
& 7M. #ad 5 Uk SVGE] SLAY WAE AH|l
F40] FEASIA 71dE Mul& F4 52 4438 5
87 Rdhe EA 4ES dEhdn. SVGe] IE#H 029
715740l FEARIA 7Idigte A A eE, 888 -
e AR 92 o] Muls FH $4L QoS EUAE
op7IAZIY. wetA ol F g Ve E Mulx AR
= A48 7ks4e v & 5 A

74 TRIAM A

YL s Hdll, ¥ Ao s F A9 mZ3
el AHE AASHEH, 2EAT Ao~ #H
Aotk YA vEYE By Exd #HIFHe 9%

Ee3o gErs FE 848 ZFEj F S EE
e 7HAE Mulze g ofEFe Aol Al X3
o] AHgE 7%, FH REFY JEEI Yooz AAH
o2 #/E Mul2EFHe] dAste Had vAYL TR
22 aAdAor F3tydrch

2E3E Al2de] 534S #Ys] 43 718 AFe
2 &Aoo AF7t Hol gk F, B3 AN2de d
25 9 Bad MB AAdon A YF Q] o
Z o] ME ANAHEE A AFTozN, A2dY F4A
AL wole AWy ol Hoh 4A Al2He oldsl:=
Aol 7hgshy Alxgle] AW AREE 9Edd BEg A
Aste] Alagle] B335 AA AH Gl Alade] W3l
3 A3E dAste AE 9% 24 F Aok g2A,
Z} el =g A A, 2 Mua7 Agske 71549 3
%(Cohesion)o] EE& MAS R, FH 2579 &L
(Coupling)& S5 AAsfof g} upehd, sfrfe] Anjx
7t & Aod e 7TAE AFENEE VT HFEE A
Astejof gt} g Mulxv} g9 75 S AFdE
UE 2 M2 9947t sHol AN =HAS BEA
gokh &3 & 71%E B5Y MulaEe] dAFEH AF

D) FEAS] 715 B
2 =gt § B sve,

@ 5= MRS TISY

I

C)FEAS| 7|5 &

(T2 8) MHl& 7I5 BT} Jhss 39
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goe, dgHE o8 Mul2ES FHstn o]Ee] AA
ZF XA wee] RaEo® FYAol W gk

F ¥A AL o2 A (Appropriateness)S
£ F 9o AHulze FAH2E oA o FEAolMddA
Hegog ALgsolof 3in], 1 AMEHE WAL AHze
oEH o] 28 F3AM vAXE n@ste Wt wehA,
o ojFgAoHETY UEHlx FEAF 7HEAY A
2 E3le] 254 Qe o)~ FES FRYA REE 04
Aoz MAsm, 7PAAY UEHo|2 FEL A HEA
3z 7pdA 8 JPAXE BgEie ojZEFAeld ¥2 9
2% QAEH| 22 53 ¥ 5 YEF AAs Ao} Frt

d& 49, 729 § Mul2 QA AE qFF | o
ZgAoldgo] 87 234 Y& dHH|2E BF A
H317] $13A, F5E 9 7159 sigHE AMulx A
2 1A, 7PEAHQ REE FASYL, @ENSZHYS
A e AANE o] &3] ofEFeAeld ¥R "ag
AEH |28 ALLE 4= U=F AASct 1 A3 die
o 9 ojFg Aol N EYX EAY] MM~ HEH F
Mashup FEl2 5o} AH&sted 3ol

8. 0|23 BEM2 EJZW I}

£ AoMe dEYEL 7537 98 Kitchenham(17]
o F2yAd wet 0|24 4L Y3}, eulE WE
g JrkE A8l 419 71EE Ve E JriET o EH
BN 98t Aod 71ES B HFE FAYA
& AZ¥c}t. £ IEEE Std. 10619} Ejiogud 47E 53
19 718E EE59 AgE FAREE FAU.
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- Correlation 7
Sl & i 7|
- Discriminative Power
- Trocking

- Predictability

- Reliability

Ejiogu

- Simple and computable

- Empirically and intuitively persuasive

- Consistent and objective

- Consistent in the use of units and dimensions
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