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Abstract A Product Line (PL) is a set of products (applications) that share common assets in a
domain. Product Line Engineering (PLE) is a set of principles, techniques, mechanisms, and processes
that enables the instantiation of produce lines. Core assets, the common assets, are created and
instantiated to make products in PLE. Model Driven Architecture (MDA) is a new software
development paradigm that emphasizes its feasibility with automatically developing product. Therefore,
we can get advantages of both of the two paradigms, PLE and MDA, if core assets are represented
as PIM in MDA with predefined automatic mechanism. PLE framework in the PIM level has to be
interpreted by MDA tools. However, we do not have a standard UML profile for representing core
assets. The research about representing PLE framework is not enough to make automatically core
assets and products. We represent core asset in PIM level in terms of structural view and semantic
view. We also suggest a method for representing architecture, component, workflow, algorithm, and
decision model. The method of representing framework with PLE and MDA is used to improve
productivity, applicability, maintainability and quality of product.
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7F ARAFHAT, AR A A EE AFE A%
845 2% THsHA "ok adgn olEe|Hold FE
Aol A ARERY] B A AA"E E 2d
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ooy MA7} e L AR, A3 AT A
F At FHgdo12]

731 7443 BA 19

UMLE 7ha48 B3] 93 FAE AAtL A
A gt aHeg, ol vl ¥E EI/IHE dHtAE<]
MDA =FolA 4 & 4 gir}h wof gadxity 7}
HAS BE B71%oE AHojgittd, MDA =€ 7Hd
Az 7hEAES AEE 4 glen, 7EAde] 42 s
Ao X7 AEEn, 2 MAEY J88 FMHAE)
AP, =70 s AAFez FHol shEaitt

dAate) 7hEAY £FE &4 Mg, 3 7k
A, 4322SS 7haA, UEFHel~ 7hAA, ticlg Hol
£ 74 5EFE BERSTH20I 29 674 2ol AR}
Ake) &4 PP L «VP-A»E BEIE, «VP-Lr2

il
o]

E 6 44 9] o9 4

oF o]
MH A create object instance <object reference> of <class>;
A AHA| delete object instance <object reference>;
) MY select'[one\any\many] <object reference set>

from instances of <class> where <where clause>;

&4 27 <object reference>.<attribute name> = <expression>;
%4 971 ---<object reference>.<attribute name>;
HAx 22 generate signal action to <class>
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24 7P A «VP-A» He, fr2Aolx
23 73 «VP-L» HAiT, fzAolx
A=E2¢ 7PAA «VP-W» HAs S=A0)A
QAejsfole 7hag «VP-I» Lm0l H
F&4 7hEA «VP-P» A=
7hi4 44 {vScope = %k} HAiz fzA)A Close, Open, Unknown
7HiA 48 WE {vpID = g} WE vl

2 tojolad,
7hed e {vpType = &} ;‘;‘_—‘2 3:}323 opt, alt

38 ojoj
L il { }, pre;, post:, inv: Fe2, iz, dBRA OCL
gl AR %7) HAiA= QOCL, ASL

Class HeE D

I E _
X &a: Sling
\%i:im Jigg HEl
: String r
‘ <VP-A>>d : boolean {plD = "5", vIype 5 m")/ //

<VP-L>> f001() ; void fypID = &% 7Type = "opt’) /

<VP-W>> f002() : wid {wpID = "7", vType = "alt"}
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Rental, Customer AXWE7} 8= 3th Rental HE

R

22
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z

¥ 8 24 undy 4

7P84ID | 7HEAID kS 24
) Point = 10 * customer.rank;
1 1 el SFo wel uAXINEE HYIo) generator IncPoint() to Member;
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<?xml version="1.0" encoding="UTF-8§"7>
<xs:schema xmlns:xs=http://www.w3.0rg/2001/XMLSchema
clementFormDefault="qualified" attributeFormDefault="unqualified">
name="DecisionModel"
<xs:annotation>

omment ing your root element</xs:documentation>

</xs:annotation>
<xs:complexType>
<xs:sequence>
<xs:element name="VariantPoint" minOccurs="0" maxOccurs="unboundcd™>
<xs:complexType>
<xs:sequence>
<xs:element name="Variant” minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="Effect” minOccurs="0"/>
<xs:clement name="AttachedTask" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="1D" type="xs:string * us¢="required"/>
</xs:complexType>
</xs:clement>
</xs:sequence>
<xs:attribute name="ID" type="xs:string" use="required"/>
</xs:complexType>
</xs:clement>
</xs:sequence>
</xs:complexType>
</xs:ielement>
</xs:schema>

a9 7 9AEA mde XMI 270}

<<Client>> | ”m
RentalUl CustomerUl
1
<<use>> ! <<yso>>
| <<module>> | ceyser> | <<Module>>
Rental —>» Customer
~ {vpID="2vType="alt"}
y 7=
% <<Repository>> <<Repository>>
1. DataBase1 DataBase2
[Edcoobdo LA
I

g 8 B s AT oA BA

WEE Customer AXTVEE AH23t} Rental® Cus-
tomer AXVEQ HolgHo)lxy 7lHAE e o)
£2 Ff dloJelShared Data) W4 3¢ &2 Hol

AEAL FHAT] A 7Y

<<Interface>>
IRental

%checkOutitem(items : Rentalf]) : void
$returnitem(items : Rental[]) : void

843

o]~ AM¥E ARSI AV B4 djo]ENDistributed
Data) #HlQl A9 A2 o2 yojeols MHE A
2% 4 Aty kA%, Customer AXYEE 2719
oleliol A Fo e AMESoF s A9 &S
zh=t},

8.2 HREE HA|

a9 9= E @8 AlAH9 Rental UEH ]
A% 723, 9wy A9 ootk Rental ZEUE
IRental A& HATHEE 5E3}3l1 Rental HXY
ICustomer 8% ¢lE|®|o}2¢} IReservation &% <l
Holxzt Basdith &% # digA 58 2H3td
N 4 @71 W&o, OCLoly 944 AdAE Al-83
o], IRental S1EI#o]22l checkOutltem( ) WA=
AMPzAL 54 vigezs HA

&5 uE duEY dAle 19 103 2ok 23
Fol oA wbgde] wbhddzl Well wrgHASA, vhd
o] AeAE B4 dhgde] A ALE A
2 10090¢ 3A AR F7ch whgg god 3¢9
nde A AR hef vhdd el s, vt
FAE F7eka, whgde] AYE mrdEAE ARE
o, whdgEg 9F whdstd ST 10090l AYH
o, dddi =4 whdsid &% 1090] Azt

8.3 Z¥ 24

Rental A4S &g @ of sde] d@unic o
2 79 vldAE HYP3e o] ok 29 114
7PAAID 109 returnltem() L)AL 7BHEA 19
Afde 149 534 ot xpEFeE ndygAE
Agshs 7Mexo)y, 7PARl 29 ZAfde BT 1003
2 APgFe ¢udES A I Rental Fie
fee, penaltyE 44 7MHACE Zleth F8 dl9 A&
dojd, B8 gle £4Ect "t 7hEAd Fee

oo

3 lm
B U o (o Tl 1

<<Interface>>
ICustomer

$getStatus() : String

: 3 *search(id : String) : Customer
\ % <<use>/7 <o
\ nterface:
| <<component>> — IReservation
y RentalComp —n- —>
\ <<use>> *notify(iteminfo : Info) : void

SupdateStatus(st : String) : void

*search(resv : Info) : Reservation

items.size(} < 5

items.size() >0

context IpRental::checkOutltem(items : Set (Rental)) pre:

context IpRental::returnitem(items : Set (Rental)) pre:

O¥ 9 te FXJIES] Qe Ho]x HA
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returnitem(item:Rental):void )

“(itemiD = rental.itemiD:

If rental.dueDate <= today
rental.penaltyFee = 100;
else rental. penaltyFes =0

[rental.penaltyFee>0] [rental.penaltyFee == 0]

create object instance newAccount of Accoum
newAccount.date = today; \
newAccount.amount = rental.penaltyFee: create object instance mileage of Integer;

generate write(newAccount) to Account; mileage = (dueDate ~ today) *100;
create object instance mileage of integer: generate upateStatus(mileage) to Chenj

mileage = —(today-rental.duedate) *10;
generate upateStatus(mileage) to Client;

l

<generate notify(itemlD) to HeservationD

1
@
a8 10 B4 §3 duE AA

Rental EF oy dugFE Fof 3 Azt de= oo} 3}
. sting 22 At 7haY £4¢ zech wdel AdE B9,
&dueDate : Date & BA3le 7159 getPenaltyFee( )& 58 A&
&<<VP-A>> fee : double {ID = "7", vIype="opt"}
&-<<VP-A>> penalty : double {wpID = "8", vType="opt'} ol Afoe "o ¢ £ goersg opt sHHA &
S<<VP-L>> checkOutitem() : wid {wID="9", vType="alt"} A& e
PO T N
CoaeRenay o) void 29 119 returnltem(9) YaZE$ 7PN 4P
S<<VP-W>> retumitem() : void {piD="10", vIype="alt"} ;,1]. Z}o‘:}_ﬁ_ \,}E}q] a;gl vde § 99,]_ :{51-1:} ¥ 9= I;H
checkPreviousRental() _
S<<VP-L>> getLoanPeriod() : void {WPiD="11", VIype="alt"} ZF9 YA FYEE A dFEie Nz g2
Vce >, - float 4 ="12", ="opt" 5
<<VP-L>> getPenaltyFee() : float gplD 12", vType="opt"} %} }_\} . ‘8/‘] 3 I:} - ‘_a 118 returnltern() 4 -r-]iii
v T 7S F¥H ZAYS XMI HeE 29% do|ch
Customer ' ® 8o o] IAE AA 2de T o3 2EzlY
& Siing d5o) olHemg, FEY A4E 19 79 IAHEA
name . String -
&nmileage : long zdo] XMI £7)ulE oj&ste] g 129 Zo] XML
&<<VP-A>> rank : int {wpID = "71", vType="opt"} R 2 7S o)Latd ARo] Fat
Q<<VP-L>> makeCustomer() 8.4 E{A| XAt 23
2% 11 7pdAo] A¥E gl PEAE AA oA MDAS] ## 7]&¢ o3t We AN 37

T d(Resolution Model) [12]8 ©] &3l E4 AT &
‘optoz AART 2FEL WS checkOutltem®  $13 538 Moz wadn) 43 23w
24 7pARE HAT gem, 1 A8 oot oltk oA Ao 1@ 129 e A7 wde= A

9 EE W §49) 24 md o
JHEAEID | ZPEXID qsk 39
o ) ' {if vpID==71 then varID == 1}

1 EEL WgA e 39 wil 27 | generator notifyReservation() to Reservation;
FAEE At Point = 10 * customer.rank;
10 generator IncPoint() to Member;
238 WgA nAzEd 94 woe | Pon 10
2 = myac generator IncPoint() to Member;

generator notifyReservation() to Reservation;




MDA/PIME ©] &8 AFAE A4AI B4 714

<?xml version="1.0" encoding="UTF-8"?>
<DecisionModel xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation=". \DecisionModel.xsd">
<VariationPoint ID="10">
<Variant ID="1">
<Effect>BF& WdA 249 FHo vt RAXJAEE 4 Aot <Effect>
<AttachedTask>{if vpID==71 then varID == 1}</AttachedTask>
<AttachedTask>generator notifyReservation() to Reservation;</AttachedTask>
<AttachedTask>Point = 10 * customer.rank;</AttachedTask>
<AttachedTask>generator IncPoint() to Member;</AttachedTask>
</Variant>
<Variant ID="2">
<Effect>E &S WA AW EAE dA IAEE 3 PPl <Effect>
<AttachedTask>Point = 100;</AttachedTask>
<AttachedTask>generator IncPoint() to Member;</AttachedTask>
<AttachedTask>generator notifyReservation() to Reservation;</AttachedTask>

845

</Variant>
</VariationPoint >
</DecisionModel>
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