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Cohesion and Coupling Metrics for Component Design Model

Byung-Sun Ko'

- Jai-Nyun Park™

ABSTRACT

The component-based development methodology becomes famous as the reuse technology for independence and productivity of software

development. It is necessary component metrics for component-based systems, because it should be measurable to improve the quality of the

software. Hence, in this paper, we propose component cohesion and coupling metrics which is reflected in characteristics of component. The

operation use value is calculated by the information of classes interface commonly uses to offer the component's service. And, the operation
similarity value is calculated by the operations use value. Component cohesion and coupling is calculated by the operation similarity and based

of the information which is extracted in the analysis phase. And, we examine the necessity of component metrics in comparison with object-oriented

metrics.
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<<lInteriace>>
HoteiMgt

© getHotelDetaistinMalch ¢ String! : HotelDetals
.0 : Detais,

b4

, Boolean, outprice  Currercy)

<<Interface type>>
I

9 makeReservationiinRes : ReservationDetals, inCus, Custid, outRlesRef : Stnrg) : Boolean
* getResenvation(inResRef * String, oulRd : ReservationDatails, outCusid : C.stal * Bootean
< getCustomerMatchinglinCustD : CustomerDetalls, outCusid : Custid) * integar

4 createCustomertnCusiD : CustornerDetails, outCusid @ Custid) : Boolean

* getCustomerDetailsiinCus : Custid) : Customerdetails

] A

<<speC type>> P
pec type>>
Res?““""" Hotet n <<smcqmtvoem ” a
g’esﬂe',' Stng @& o [ -
n dates : DateRange [ 1lgp = RECD number : Stnng
& gamed ; Boolean 2Stng
T — n JO..I
<<5pec type>>
Customer <spec e
& d : Custid RoomType
& nams : St
7 avatie ¢ Bootsan T
& pace : Currency
& stayPrce : CuTency
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[(He] 2] AXIEY AHAE AF37] A% AXJE <l
Hajo]2ot FHAE Alo]e] A3 AEE 29l AE
= 3d OUM(Operation Use Matrix) 2.2 &},

OUM(ap;, op))
= op;S op,7t FBOR AEIE Bz F, if i+
= op 7t AHEEE Uz &, f i=

OUM2 #HXJE Ae#o|27t AXUES
Fsl7] 88, A2 B2 ool AEe] FEoE AHEsE
Fel 27t ol FEQJIAE vehile dFolt). PH P}
g 2 Ho|AE FAsE oddelde Agow AW
&) d (square matrix)o]® A ¥ E(symmetry matrix)°]th.
o] )z UA(diagonal elements) F-H-o ool =}
o] Abgate Edl& FE vehly, vtz YA (off-dia-
gonal elements) F#& AZ & o9 o] o] HE
E9 Mu|£E S Y& FFLR AHEsE FiHlig
FE vehdn) dE9 & P2 Y9 ool AR
UES Nu2& AF5H7] 93] o2 eFdeldssd 3

AH|AE A

om Age Faze F& Ut BUHE oA
F ook W2 PuEE 54 esYoldo] BE 2ol
REDH FEOR SR FUa BI 482 Audoe
2EE 4 ol eddelds 1§92 A4 4 9
9 (29 3)& Al 27 549 djek Alzwle) OUMelt.

ol

£

|| U W0

—_ = P | O [ ===
—l=lo|lol~|—]|~|wN
== o |loj— |~ |~]|w
NN N Ww| O[O O |
W Wl W || o |[Oo|ot
s Wi ===
AR W N = ===

(

(A9 3] 2HHJ4Y T2 /FHE el eugolA &
HEle] ZARQl(cosine) gh& F ¥ F3I {FEH
FALE (similarity) & YERNEZ o]24 ool FALE
33 OSM(Operation Similarity Matrix)2 vtebdch.

I_I

2l 3) 2LEH0|M AIRE #H

t

Z VigX Vg

| & o] o

OSM(op is 015,') =

ool ALSE FE A QHAHQ opol W
g ANEE OUMlop;] = (va, v, -~ vi) oI, v, W
A BAE Y A FE oudth eHyold AHEE P
o 2zt g eHoldy Fezo g HuzE&dd T
FHE ez, A2 oE eHgelde WE ghd oig
FAFQ) Zre = J_;]a]ow-J 3 7EY FAEE HEY

K

B2, 3 o eneeld FAE HAe et OSM
o W3t ge eFdold £2 Ay d¥olm, YFel gL
% osigolde] FAIEY 2AIQ oz 04 1xfolel &
2 2Ed 9o U 92 PEe AW ool A}
o9 AR FHeZ 1082 OSME 4 dEott (29
HE (39 39 OUMEZRHY Abdl dFe] g OSM
oI,
1 2 3 4 5 6 7
1 1.000 | 1.000 | 1.000 | 0390 | 0482 | 0710 | 0.710
2 1.000 | 1.000 | 1.000 | 0390 | 0482 | 0.710 | 0.710
3 1.000 | 1.000 | 1.000 | 0390 | 0482 | 0.710 | 0.710
4 039 | 039 | 0390 | 1.000 | 0941 | 0882 | 08382
5 0482 | 0482 | 0482 | 0941 | 1000 | 0959 | 0959
6 0710 | 0710 | 0710 | 0882 | 0959 { 1.000 | 1000
7 0710 | 0710 | 0710 | 0882 | 0959 | 1.000 | 1.000
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AdHrigorous) 84 =&Y H(mathematical framework)
2 Aokt o) ZydYae WeHd dis 37I(size), 2

ALHE A0 ot STTQ 22T HERD 748

o] (length), &3 % (complexity), 33 =(cohesion), 2&%=
(coupling) $¢ ool g 7} d(concept) # A A (proper-
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® IntraRc, = AXVET} AH| =& 2837 93 452
£ ReT AV A HAEXUE
gaote] 434S UErATH

® InterRe,= AEXVEZL MHAZ £33y & 48
#HE RoF UE AXIVES 74

® Cohesion(Co)= AEAE Codl A = ZAR
ojth.

® Couwpling(Co)e FIEIE Cooll W3 A= FAHU®
ojt}.

o ImputR(Co, Y U8 RE AXJERRE HXUE

Co;2 FstE 93 (incoming relationship) & e}
B, OutputR(Co,)E HEWE Co,ZH-H e BEE
AXIER F5}E $2 %7 (outgoing relationship)&
Epiy.

o max (value,, valuey, -+, value )= #7093 F A
< 9ngit},

® S(value,, valuesy, -, value )= n/N9 e FEE
om)ghet,

S$AE &40 Ud 24 FFe thed gk

A& 1-1: Non-negativity and Normalization
(VY Co) (0 < Cohesion(Co) < 1)
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A4 1-2 1 Null Value
(VCo) ( IntraRc,= @ = Cohesion(Co) =0 )

B PHRAE Aol 4EAEel gt 3
£ AL dnP $UEE YR THLLE
Y AZA(tigh®) FEE ek
B FHR2F Aold] A3 BAAo|
$AEE 0

Yz Ooluz, 42 128 U5

A4 1-3 : Monotonicity
(VCo) (Eg,=E¢y and IntraRc, € IntraR ¢y
= Cohesion(Co) < Cohesion(Co’))
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24 1-4 : Cohesive Components
(V CO, V CO[, V COZ)
( Co= Co, U Coy and InputR(Coy) 0 QuiputR(Cop) = @

and InputR(Co 5) N OutputR(Co )= @ =
max { Cohesion(Co,) , Cohesion(Coy)} = Cohesion(Co) )
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232 2-1 : Non—negativity
(VCo) ( Coupling(Co) = ()
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A 2-2: Null Value
(VCo) (InterRp, = @ = Coupling(Co) = ()
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234 2-3 : Monotonicity
(VCo) ( Eqc,=E(y and InterRy, < InterR
= Coupling(Co) < Coupling(Co’}))
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37 2-4 : Merging of Components
(V Co, VY Coy, ¥ Coy)
(Co= Co,U Coy and E¢,=Ec, U E,
and InterRc, = InterRc,, U InterRc, =
S Coupling(Co, ), Coupling(Co3)} = Coupling(Co) )
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A& 2-5: Disjoint Component Additivity
(\V/CO, \‘/ C01, VCOQ)
(Co= Co, U Coy and InputR(Coy) N OutputR(Coy)= @
and InputR(Coy) N OuiputR(Coy) = @ =
S{ Coupling(Co 1), Coupling(Co ;) } = Coupling(Co) )
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