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Abstract Even though many approaches for reuse have been introduced, software engineers are
still hesitating to reuse existing software components. Among various reasons for the phenomena, the
most significant one is that existing approaches failed to give substantial benefit for the reduction of
developers’ effort in reusing software assets. To solve this problem, we introduce a custom reuse
model utilizing diverse aspects of components specified by RAS and services oriented architecture. We
also carried out a case study to demonstrate its feasibility and evaluated it by comparing it to an
existing code-based software reuse process. The proposed reuse model helps in the reduction of effort
in reusing existing components by decreasing the time for searching and understanding them.
Compared to other approaches such as product line engineering, our approach for software reuse using
MPC does not require much initial work for implementing the reuse model in different projects. It is
of interest to software engineers who are worried about heavy investment, which can cause the delay
in their usual development work. Furthermore, the proposed reuse model is not mutually exclusive
with other approaches for software reuse such as CBSD or product line engineering. It can accelerate
the benefits gained from them.
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» Attribute>Slot

3hte] MPC7F Aahao] Ad w AjZo] A
oAgE g2 YYo=z A3} A Mg FHx
E& AXJEETY] #AIE X2 Z(Feature graph)

[14]of <js] @Ay S #de] A ag=s £
Puzre) AAE BART ofl), A ATFHA A
Z 27 GAHE] 4228 AZHMan-Hour)& == A}
ol9] AAAMo)| HAEL YKy (A=), FHx
dile] HA agzs MPC A% Aol A MPCAR
2o AgEo] F& oFHAlA A A AXUE )
Age] FuzsE 89t

323 MPC TEAHMPC Registry)

MPC 52k MPC 23471 838 MPCE&
Asty, MPC Aol AZE MPC #d HEHES
23e ggelth

R1. MPC #4

AXGEY}L TP e ujEF dd 2ZEHY
AEEEY] AFFA T2 MPCY +RE AME-3Y
om & Aol 7hgdttt. MPCY T84 g
EFHFHQ AME 93 AYPAEHE T3, 1
£AE (1) 54 H4(Classification section), (2) ‘Solu-
F#<&, (3) ‘Solution.
Nonfunctional Requirement.QualityAttri bute’ 2,
a8la I 9 84F £olth oy AN LAdede
ANWIAE £ UgoIN AN F AFLE Fo)Y)
9% Zoloh

R2. MPC fAIE =3

AL 2d dold MPC EE24 &3 MPCEZ
FAIE =38 ZHBA (Closeness relation)[14]E 53
ALt 7l 718 AXVEY £3E T3 A2
AEXIES T A$, £ 2 ZAHBAA(Closeness
relation)= A 2 E(Feature graph)E AME-dlY =
Aghgitt. A ZH=Ede ==E s /E(Con-
cept)= depdth shte] AxdEE strigts, A= A
9 Ade] HELE 4 Sl dF Eo, A AR F
Zdlge] He HIVEE EZ02E ‘9582 Medi-
cal Stuff), AMEEE /BE #PHEL ‘RUP, 4£84H%
718 ‘Au(Equipment), I8 THUEE ‘C++
o] Al&E+E Nd(Concept) 52 FAHAL 4 Utk ol7
& ZHZbe] Adse Zb A aHMZE ojFE kB
(Node) ¥eHl2 EHEFE 2HBAI= 18 X a3
I AoMe] =EZt dAASE FEHE, =31
FEEA olfle BEY & dv FREE FXH
(Weight)7} 1th. 2HBAE Yehlis @zM EA
H exe SR AP dddE sidels AR
28] Jd28 Nde R oHSIIZHA L8 FHE =
HA=(Effort) g Ak Folch

g, 7€ HAXUEE £H3Y A2E HAXJEY 8
FARRE wEAIIINA A8 HE =8 Jxol F oA
TAEEZS] A gt 7t5R2 A=l EAE

Moo

tion.Design. Interface-Spec’
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ol =¥AFEZE &4 7H5¢ aol A8 77 AL
W, B =Rdie 712 HIVE $£3S 53 NE2E
AZTAEE FFE7|7HA ZE AlZHMan-Hour) & ¥
2 A3k

28 3)9NAH ‘Food =M ‘Commodity’ =7
A9 ZHAA 3rolgka EAIE AL AFEEY o
8RS 9 HIVEE §4319 gukEAly 4
AR E AXIE FZA] 31 Man-Hour7} A8 H
Qe AE Yuldiy, o] A= Ay AL ZEHEE
ZHE 39" YA FTEolt

A agzdM L O ==IREH Fzte b
L2 Wis SHBAE 7E AXUESY AAHE-glo)
&3] HSFHE JEPE o AaFHE =HAISE
EAPT @ =EZ Bolrke ZHBAM MHAE HE
A F4 0oz s Yok ol EHF HA
gz =3t EXE vHlez ATXUEZ 2HA
e e e Aoz Axgd. MPCRXA &F
3 ATGEE BN AXAE)} MPCAZ 4
A Z48 ofm Aty HYYE ‘A'7H ZHA

DC(A,B)=f§wa(A-f,B-f)

« U : FAZ7HFeature space)

« Do) hojg TAe) Augzgy,
%, Ad239] beAe @

« D.: 24 w)WAH(Closeness comparator)

« D1 gx w)wAHFeature comparator)

4. AT

3% Zleg AR mEo] dA AT ESe] A
AgA HEH= AF Hol7] A3, T EARI Al
98 gigez ARIFE YA AEdT g
9 F EXATE Alade EFEE B9 48 AN
HE /%, AHE, ARAE olz2r] ZAE Ads<e
Alz=gog 4719 FAtel| &g AR o] X
HA EFEE ¥ MEEient AlzFe] Y3t
= 715 ZYste Ao, 438 B FEY AXE
FE AALE 7heAol e AZEde] Mdoigith 1
A, AA AL 2ol ME T2 Al £33 UH
o2 AEE ATl Aofo) ULl we}, AP FiE
o) FE7ee] o]HA 1 A

T Ex@E] Al2Ee ofF|dX FHdiA, ZejAlE
o] AlZ(Presentation layer), &Y ZEAMA AF
(Business process layer), Hl&Ux 23 AlZ(Busi-
ness logic layer), Blolg} Al&(Data layer)d 22 47}
o AZ(Layen o2 AAHNLH, Hzte| T AFL

EdA1A g GG &3, T4 F AFS =
A(Domain) AAYAHY FH &3tk FAFIE L
o AMgE A WHEc=z RUPE AMEstn loH,
74 Adol2E C++7F AEFHAT

AA MPC7I8Ee] AA1E 2l x4ty 943 A%
3 4L FF Fo QoA B Foll AlEE Al @
79 AAEEL 2F F£AYd o AA4HNAT 44
A AL A7 AAE Aol 44, AlAT
g AL s A¥stE o g

M eAl ‘oagulel Extig AMEY olFe
AMEZE Aulz A g3o] Frdn opPlHEE ¢
oA ofn] ARl $& HFXUEE SIS A=
T AHIEE A2 w8 Ae AdACA A
o @A, A75F 99 eEEY EXRFG A"HE A
wate Helde oln] ‘Extie AT fARE Mula
€ T & et

Aot 2o AMAEE sHxa 323 AR
Z dEEE AA T EXF #E Alxd Al A
3 FAae oS 2o 32"0Me Fox 9gEe
HEHEE 71EdHot, At AFAME T2 429
55 wel 4 JERIEIES JedeE P

Cl. 2748 7Ifte] A& A4

OFIHEZ IR A I AXGE M) WT
F8 87ANS T ZTh 7130 SHdA, 9
AAAE HPdte dFEAY] £8F A= A
2E FHITF Pk vI7IEHU SHA HEAIA}
T FE54L FARSA(Maintainability) 3 BQH
(Security) 2.2, £843& 93 FHE°] wAHH
= A&de} olg R o] ¥F3 = o} 3, @
24 AFE ALgANe] i g Az HIE 5 3
=2 ok gt dak Ag AR £ A A
B A2 Eode 9 & Ay Ho S FHEF A
SAe] £gF £ YRE Flof ok o) aFA}
ol REshs FIIES A4 g8 248 A9
& 0% 3(a)et 2.

R1. MPC #4

2% 3a)e] HoRE-E& 7M. MPCE 2% 254 7
Ad FH MPCES 18 3(h)9 EolA Heol: uiegl
Zo) BudgetMngnt, WartimeBudget, ComposeBudget,
EstimateBudget E°lth. 23 3(b)olA 7Hd FU9ddl

e A WPNFE FAT BEFA £¥ FREL
FAR 2048 VRS HPOR direE AT
£ oM, ATUESNY AR S AT 8
@ AFelTh 1 sl B3, AR Aupge, 7
Ao} So Aol tE F AFIEY SHYSL 19

3(b)e] EelAM &A= Ut
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R2. MPC fAlx &3

a3 3o)d HA 2HZEZRE vt LSt
e AFXIE(Required component)$t 3(b)ollA Tof
o)A (Word matching)& F3) A€ 2 AXVEEZ
9] 2H=E 3239 R2 YEVIENA 2 T4
of weg} AP A= olefel 2k 1Y 309 A
27 e T %ol FAR Al AR 3A
t EZ(Item category), AR22H47]&(Criterion for
calculation of needs quantity), /NHHE (Develop-
ment method), 78 Aol(Programming language), Ml
7¥Aolt,

oY =

needs quantity, Development method, Programming

{Item category, Criterion for calculation of

language}
 Dc(BudgetMngnt, required component)
= Dcategory(Food, Medical Stuff)+Dcriterion(Crops,
Equipment)+Dmethod(RUP, RUP)+Dpl(C#, C++)
=55 +37+0+8=100
» Dc(WartimeBudget, required component)
= Dcategory(Ammunition, Medical Stuff)+
Dcriterion(Weapon, Equipment) + Dmethod
(UMLComponents, RUP)+ Dpl(C++, C++)

311

=55+ 12+30+0=97
» Dc(ComposeBudget, required component)
= Dcategory(Commodity, Medical Stuff) +
Deriterion(Crops, Equipment) + Dmethod(RUP,
RUP)+ Dpl(C++, C++)
=16 + 37+ 0 + 0 = 53
¢ Dc(EstimateBudget, required component)
= Dcategory(Equipment, Medical Stuff)+ Dcriterion
(Equipment, Equipment) + Dmethod(RUP, RUP)
+ Dpl(C#, C++)
=35+ 0+0+8=43
R2 dEnlEle A% 42E AP F2H A¥dE
oz, Az ugt Wdaeco R JEE FH HX
HEES EEZAXE TP wetA, £ ARGT7
AE 23 A¥XJEQ ‘EstimateBudget' s 283 &
o2 ALY FH HAIJE EZ(EstimateBudget>
ComposeBudget= WartimeBudget>BudgetMngnt)©]
#AF dEEol Eth
C2. A48 MPC =t¢t
HZA AXUEQ  ‘EstimageBudget  MPCe]
‘Interface- Spec’ S0 28 JRE HEI A,
‘EstimageBudget’ MPCx %27} gsle FXVES B

{({Ctassification. Dascriptor.nams = 'Businoss doma'n) end

(Crssificetion Dascrptor.veldd = "Logistics’ end * Miltary' )}

{(Clessification. DEscrptor.nsme =

—
rame = “Manairablity Jand

o + ‘fiaxitlo agsins! changes <))

{(Selutien, Attt i
name='Security ] erd (Sottion. Nenfunctions!ReQuirersent.
o 77 e zed .

wsorg + +))

° 37
Equipment

: e
{Soluticn.Design. interace-Spec Operslion name= w+ "Budzst ++) _l
MPC HZ 4
)
o o |
P
BudgetMngnt Food # of person RUP o4
WartimeBudget Ammumition # of weapon UML Components cH
ComposeBudget Commodity # of crops RUP CH
EstimateBudget Equipment # of equipment RUP c#

(b) 4B MPC SE % Fo 38

0
12
15

M AQMFE IE

(c) &3 §iX D2iZo) s

=)

¥ 3 MPCe] ARE o83 HEYE A7 fAIE A4
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€ 7I5ES FEstn JA= ¢gkth ‘EstimateBudget’
MPC7t S$FA)7)1A Z3e FEES oA dYEez
748 A¥g MPCE #4443 4%, UwA 75ES
T3 & Y& ‘ComposeBudget MPCE 22 4 3%
o ©A Za), Adage] Hed Ay v EXA
8 dibg Muiss oY AdE T /e HEVE
Ao sn T2 JEsitie AE 4A A

o

C3. oY E(Adapter) = A

A 2"lox FE3 F /1Y HAEVE 2 Estimate-
Budget HEWEE 5438 A (<<specialize>>
relationship) 24& %3], ‘ComposeBudget HIXWIE
o= ATPA (<<association>> relation—ship) 44
£ 53 283 LuyoHES AXEFoZN, A2
ZA¥JEQ DrawBudget = 73 4+ U 29
4(b)= ©]23 ‘DrawBudget’ ¢ W} F#& tlolojn
9 & dRE Ho3n e, ‘ComposeBudget’ 3
‘Estimate-Budget'®] W3 ZH2E5L 437 9%

oldE ZFe2Q ‘PlanBudget_8°] AZo] FYHUS
£ 9% & Uk

P2. MPC 4

= A A2He olF|HHE ol Y A
2% ZYUL ojFgHold A Hl=mYL T2
AlZo} Mula 71Ee] MPCHAo] 7158 o Z8 Aol
Fdo] sF=, 2 2H ‘DrawBudget’2 ©] F¥
o &&l= FEJEo|) upebr, ‘DrawBudget BAXY
E9 #A¥E BE AFEES shie MPCE ¢5H9
A%, #eE, Ragch dibdoeg RASYE £EF AR
E AA @& Y9 ‘ras’®2 ¢EEE de =70 A
4ded, B AlE9d3dAe IBM Rational Software
Architect 6.00] AMEHUY. ¥ 5= ‘DrawBudget’
MPCE ¢33 DrawBudgetras THdule] 28 &
£ AZEYS] &5 ¢ =2 ‘manifestrmd 9
WEE BdFa 9t ‘manifestrmd YL dF9)
XMLIE gke] RIMEMHIEGM MPC AA Al 744
A AAsA He fdelch

liems Contents

<<entity>>
EstimateBudget_5

(a) ‘PlanBudget 8 229}
oy Jjgre] T3

Name: PlanBudget 8
Type: Instance
A-Kind-of: EstimateBudget_5
Descendants: Empty } <<snily>>.
. Budgetaccl 8
Has-part: BudgetAcc_8 <<entity> - g@DﬂAcctNm : char = space
Semantic_link_ | Empty C PlanBudget 8 \ %ﬁ,‘:ﬁ:;ﬁﬁ,;f?’;‘;;ﬁ_“:ggm
from: :Q)X-1_BudgeﬁAmnt:s‘ing|e=zera i BMDlIACCCS :Achar=_space
— - | i@X_BdgtRegAmnt ; single = zaro I PitNm : char ~ space
Semantic_link_to: | Empty &lincDec : single = zer0 | PiCd -chars space
i i : =
Slot #1 {&incDec_Rat : string = space ) E5DHPjNm : char = space
Slot name: mBudgetAcc_8 EHDUPIICd : char = space
Data type: Instance oo T
Value: Empty
Condition: Any
Argument: BudgetAcc_8 (b) ‘DrawBudget’ MPCLH Oll
H-required: Checked A CojJel g
If-shared: Checked
If-unique: Checked
Slot #2
Slot name: X-1_BudgetAmnt
Data type: Single
Value: Zero [ BudgetAch_BJ (EstimateBudgeLS]
Condition: Any
Argument: Empty
If-required: Checked
H-shared: Checked
1f-unique: No Checked
Slot #5
Slot namne: IncDec_Ratl
Data type: String
Value: Empty
Condition: Any
Argument: Empty
1f-required: Checked PlanBudget_8
1f-shared: Checked
If-unique: No Checked

(c) SaA 2o &8 vryst
M Jcizo ez

2% 4 UML =g +53 Pre LEEAZY g
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<?xmi version="1.0" encoding="UTF-8'?>

<classification>
<descriptorGroup name="Default">

<descriptor name="Design Pattern”>Adapter, Proxy</descriptor>
<descriptor name="Development Method'>RUP</descriptor>

<descriptor name="Programming Language">C++</descriptor>
<descriptor name="MPC Provider*>Soojin Park</descriptor>
</descriptorGroup>
</ciassification>
<solution>

<artifact name="CalcBudgetNeed" type="Operation”>
<artifact name="Target Year" type="Parameter'/>
<artifact name="ltem Code" type="Parameter'/>
<artifact name="Budget account code* type="Parameter’/>
<Sartifact>
<artifactType type="Analysis.interface~-spec'/>
<fartifact>

<artifactType type="Architecture.Artifact'/>
<fartifact>

<variabilityPoint name="ftemCategory'/>
<artifactType type="Implementation. Artifact'/>
<Jartifact>

<artifactType type="Implementation.Artifact'/>
<fartifact>

omitted
</solution>
<usage>
<artifactActivity>

<factivity>
</artifactActivity>
<assetActivity>

</assetActivity>
<assetActivity>

</assetActivity>
<fusage>

<[relatedAsset>

</relatedAsset>
versionMajor="2" versionMinor="11">

</profile>

</defaultprofile:Asset>

<defaultprofile:Asset xmi:version="2.0" xmins:xmi="http://www.omg.org/XMI" xmins:defaultprofile="http:///defaultprofile.ecore*
name="DrawBudget" id="{323DA7DD-6097-8672-B946-7C6D8FFE5D61}" date="2006-07-04" version="1.0" shortDescription="DrawBugetMPC">

<descriptor name="Business Domain">Military Logistics</descriptor>
<dascriptor name="Architectural Style">Layer, Component&amp:Connector</descriptor>

<descriptor name="Application Domain">Enterprise Application</descriptor>

<artifact name="InterfaceRequirementSpecification.doc" type="Microsoft Word" reference="./Analysis/InterfaceRequirementSpecification.doc™>

<artifact name="SoftwareArchitectureDocument.doc” type="Microsoft Word" reference="./Architecture/SoftwareArchitectureDocument.doc™>

<artifact name="Guideline for Deployment.doc" type="Microsoft Word" reference="./Guideline for Deployment.doc"/>
<artifact name="Guideline for Oracle Environment.doc" type="Microsoft Word" reference="./Guideline for Oracle Environment.doc"/>
<artifact name="BudgetAcct_8.cpp" type="CPP" reference="./implementation/BudgetAcct_8.cpp™>

<artifact name="BudgetAcct_8.h" type="C Header" reference="./Implementation/BudgetAcct_8.h">

<activity task="Draw Budget according to the item" role="Calculation" taskType="CPP" reference="//@solution/@artifact.4">
<variabilityPointBinding bindingRule="if itemcode is started with ‘8¢’, predefined classe(s) are set as active in the system."'/>

<activity task="Deploy" role="Deployment manager" taskType="Deploy developed components" reference="//@solution/@artifact.2'/>
<activity task="Environment" role="Tool specialist' taskType="Set up Oracle DBMS" reference="//@solution/@artifact.3'/>
<relatedAsset name="ComposeBudget" relationshipType="dependency" assetld="Rel_01" reference="//@solution/@artifact. 16">

<description>This relationship comes from the aggregation between PlanBudget_8 in this MPC and BudgetAcct_8.</description>

<relatedAsset name="EstimateBudget’ relationshipType="parent' asset/d="Rel_02" reference="//@solution/@artifact.15*>
<description>This relationship comes from the inheritance between PlanBudget_8 in this MPC and EstimateBudgst_5.</description>

<profile name="Default Profile" idHistory="F1C842AD-CEB5-4261-ACAT-178C457018A1::31ESBFBF-B16E-4253-8037-980D70D07F35F"
<description>The Default Profile is a realization of the Core RAS metamodel as defined in the OMG Reusable Asset Specification.</description>

<description>MPC to draw up an estimate for next years with various needs quantity on medical stuff. The calculation metric of estimated budget for
medical stuff is ‘Equipment’. From the perspective of non-functional aspect, the component is related to ‘maintainability’ and ‘security’.</description>

19 5 ‘DrawBudget.ras’® ‘manifest.rmd’

P3. MPCREYEZRE 282X 29 44

29 4(a)x= ‘DrawBudget’ AEVE A 257 2
A" o]HE 922 ‘PlanBudget_8(2¥ 4(b))ZE-E]
LEZA Tde FAE Zgdez AIE IE5S
RoFET lon 7 4(c)x AE AYeE DrawBudget’

MPC W} AZL ojgfe] 22 ‘PlanBudget 8
o] MAET, ‘EstimateBudget’ HXAES} ‘Compose—
Budget' ZA¥JEd] 43 ‘EstimateBudget 5 Z#229}
‘BudgetAcct 8 FH2=E ALY 875He Aulx
g FE3 S HoFe o shde A1y
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E RAET. ¢A 32780A e uiel o], Z¥
2 #de] AMAE e #EE YHES o9 e 2EE
A Rdz FHEFoZR, MEASo] FF  Draw-
Budget' AXVEE AAME-3l1xt & o) ‘DrawBudget’
AXAES Ao 3t ZAE FrFo) we} Draw-
Budget' HEXWEE v o|Zg7AojMd AT A
5, AALRe] AQFHE AZMS FAAE § Uk

> |H

5 4%

4gollA Aarg Bdo] AA LZEH O A o)
A HLHEAE B FANE, 63 E S 2d
o] ZZEY ] AALEe olx e MEE drhd @
A & g At WE 4¥e B3 2 7HeA
£ HolFy ginh
5.1 Alg A
2 =%dA AAG A 2ds AMgFeEA
< 7 e APE P A=E S B 98 o
T3 o] dAE 4¥g APt
<A 299 digtddes dgRES HA &
ZEe #A JAY AAYUIER H 583 =
9 A%E 7z Aok
«APAT B4 @9 4579 MeE 7Y =8
AEe o
« AFAF AL 2l
v HA, B, C - ZE 78k AALE 2
VED E F - 2 =244 AAzle A28 =9
HHE

v =#u]8(Man-Hours): M2 AMH2E A2H
Frheled L8He =99 Fx 4L AT ¥
7HHE;

Vv AAEE 2= #BRIL0C): A F3E s

da3 95

v oollE A A J AR FAE Fgs] A% B
cAFWG A" OFS F54 dE IAREE F

3} Aol ExE zgde FUHF AlaFlez

Java$} J2EE o719 X& AHE-ste] T
<AF AL = FFd &I HlzUx 24

Az dojgt Aol &ate HXHEEY 7EAY

7I5EL ol AEEHY e Aeoith. 102 RE

AMEL “PFFA” ABEE Al2"d 7l & AL

83 Wsirh. 4zt 43 Z2AE g 1] 83

& Az Au2g V&Y AIUES AAEES

TFEHete o] £ AP JF-olct

71&0 MdE LxELC] HEVESH #¥ £ZE
do} AEBEL o}z MPC Fxd wat H7=o] )
A &e AeiAck F A 48 2820 € D, E, FY

A JYS A3 A=d Aol AAE D AZES)
o] AdEEES MuIAEE FeFe AAho] JYFATh
oF

A BE ukgk Zo], B APoJME Mulae =
2Alol WAA Aol Ztzhe] o|WlE sgo=m A
FRTE ozl Aulz Zlwke] w7 AL o Ee]A o]
GG disfie olFFen W AAYY FY
d &% AEEES MPCE #H7sle AddMe ‘3
AP, AVER), ‘BB i e F8 =¥l Jde vEe
2 Z4Zte] MPCE 2E3tnh. 7I/dE AT Ego] 3
ZES MPC 729 w&} d7se g7 o5 A
LEZA 2z Jgsle FAYd 288 AgHES
17 Man-Hour&t} o] ¥82 ¥ D, E, Fo z7|%#
Hlgo g 21F3te AAHE mdo Ak wmA] 1y
o=y

5.2 fgAnt

g A, B, CilAles 7E ATIEY &2 =9 o
Z1A71 A JE #E AZEo] AFEE] Fo
AL, € D, E, FalAE ® A, B, Cdl Foa ArHE
g9t Zhzte] #Y AEE #Y FRES MPC 7=
o wat FA% F 4EE rasdd FElE FojFch
olg1g TN FUF Mul2d YA F15E Al
2He] FHRAEE 3 F AT AFAAGe & 29
g B =74 A AAMHE 2l E3e ojn]
FEAeh= AZEY0] HIPVEEZ AAMEE=H 285
t =8e ZaA7E d Aok o8 HoA E 2004
H e w nFEFolgtir & 4 gl

@d] AaFEYE B4t dad #Y AEEE
< MRS dde] oyl 7|E AXUEE AA}
3 € A B, Co A% 679 Man-Houre] =#o] &
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22 AT e MPCrINNY HIJE WA
E 843% ¥ D, E Fo A% 239 Man-Hour?o] 4
a=An ol © A B, C9 679 Man-Hours} ®lm
sto] oF 64.8%9 =gulgo] Z4d Zoltkh B D, E,
Fo] 27184 =8u8)42] 17 Man-HourE z#dt} 3
HgE 43% Hlgo) ZAHATE AL §AY F 3l
th Ao EHoIAd AARR £A9HE =¥ Z4 o]

o Hdo H

rx

&
Iy
g orr
i)

W d to op

® 2 4849
AgaS =E7Iwe] | MPC 71w
BrraE AAHE 2d AAHE =24
=u & (M-H) 67.9 23.9
g2 g 54.3 133
Newly developed LOC 1210 853
Reused LOC 608 1831
Increased o
Productivity 7.06% 158.03%
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o=, MPCE AHE-3F HEIES] JE3 A9} o8
vigog g A& HAYXUE HHom s A
24 2= oiH AAME =9 vg oA, mE 459
AALR-A &) 50.2%00 A 214% 2 48] 7} Zrlele AT
& Holx ot

AZEgo] el Aatyd 248 95 RHEE Gaff-
ney$} Durek®] Simple cost-of-development model[15]
£ Agstded], o] =l stR ¥ D, E, F9] AA}
£o2 Qg A T A=rt € A, B, C2 1999
@3tx gt} vlARo 2 ZAE PrigE F sl )
WA A dE g 94 ® D, E, FY e 133
AZ ' A, B, C9] 543704 W) #A3] 7A4E =
oltt. o#] T4 olfe F VIA 8lez RyH:=
tl, A WA= MPCE AH83 B3 FAXVESY B4
2 A% MAREY AXYE ojsix ZFrloln, T WA
€ HZEE AR ZFE 71& Iz A vlFo]
EFolAe] wel antE AxZE0] A EA i)
ARH Aoz B & o}

AES B3 £ =&dA ANSE A 2l o
g 7k AFE AEE 5 ANy, AR AEE
MPCe AgE 202 A =9 ARE ngog
e fAIE 23S B3 AXdE AN 84S A
Astzlole oEFo]l AT MEFA E 2004 Hole
FgE PRES B =244 AN QA mdy
T84 FMZ MPC7INEY] AT E S BAZ 3]
de 5 e Aoz HHY 5 o

R
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6. 4

2 =794 A AZE AAE Zde oeH 2
2 Al 7HA 2 7AREE HEA17]7] 8 ARE v
o olu] EAdhe HXEH 0] AbE EEsed glolA,
ARRZoZ A FTE/ANLGE AvkEA Yol A
3tEE AE vde $AP
cAAHE Bdo A ZgAE HE A X7 Fx4 =9
H)8-2 His3r)
cHIEVES TFEo did =AoE QI ARARE
Zo]7] A3, I3 AT e AL GHE A
L ki=2
ol &2 QTAIEME WEAF|V] s, HEJIES
o3 b4 JRE MPCas RAS9) &3y pz9)
AME-S B3l MERECA AFEY, Au2g st
MPCe #&3shs 2ZEH 0] Atse] B9z Yosixn
NE NEE AAHE 2de AAERT AAF 2de
HEAE Hol7] A3l AAHA ABATE FPsHe
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