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Abstract Component-Based Development (CBD) has emerged as a new effective technology that
reduces development cost and time-to-market by assembling reusable components in developing
software. The degree of conformance to standards and common features in a domain largely
determines the reusability of components. In addition, variability within commonality should also be
modeled and customization mechanism for the variability should be designed into components.
Enterprise JavaBeans (EJB) is considered a most suitable environment for implementing components.
However, the reusability of EJB is limited because EJB does not have built-in variability design
mechanisms. In this paper, we present efficient variability design techniques for implementing
components in EJB. We propose a method to customize the variability of EJB-based components by
applying three variability design mechanisms; selection, plug—in, and external profile. And we elaborate
the suitable situations where each variability design mechanism can be applied, and conduct a technical
comparison to other approaches available.
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ARAXE At e AR JAIstd AR A
HE deth & FJEE o|gstd FAXUEY 534
o}, ZPAeA JPEREkE Fabe wHe 1Y 89 2o
7HAAE] QE fool) oA BA el Variation
9] varl @40 ARZE ARE o]L3d fool()d 23
& FA.

432 AYA - 7hAR dF Feek TPEA AFs

a4

2eAl e MRS R ZaadeA RBHEe
BRI 2ME MHXE Agse A Ad gt
A 7PARE YRoJA glojEole 7HHA EF T
Adgich 7pdx AFPAME YR ZEHdd
AAE 7S XML A58 AHE8le B43%1th 1
& 83 7o setVarl() o dej=Zglo]z Hlg vz
Uz 22g 33t @471 olth HEZOWE ¢
23 Y e (Deployment Descriptor) ¢t 22 XML Hd &2
R2E <env-entry> ElE o]&-% &7 W49 e
W2 2Mstn, 248 ANE dR%e 715E F
ek

olw X AA F<7F 7EA fool()o] T Hoj
uth XMLHES ¢e BEClZEHY < "0 712
EJBAIAM AHEEtT e HERCIWUE HEAYHE 7Y
o] @3}l = El(Singleton Pattern)& AMgsjol ot
g 7PN vt AL 3EH7) el T shEx]
AA P8 TEIY FAY 5E3he WHOEE 1
2 83 7o) AMRA7} Customize QUEHO|AE Ha)
FHD setVarl()2 TF & 4 = Aok = BE WY
£ dE|Zglo]= M9 ejbCreate() 9t #2 W mlis
A o}F ZPAXZY M7ge] ¢E B AR T
Z3l= Wo] u)k tE wWogE setVarl(file
xml) ¥ ol AXE HFF XML H4& A
3l ZPEARE BHE 5 it

A JPHA ARFAE QAP JHA AR Pl
A ENE spEAE gPHezs Hasty] 8 AR
. gAl o8 7haAg 71 o] JHEATE ¥AE
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( P ’ -
«Provided Interface» «comp onent»
Member «Enterprise Beans «POJO»
MemberBean Variation
fool( );
foo2( ); - - i i ;
oo (); o | static Variant varl;
void foo1() { IV __i‘g:(?_
tradelimit = Variation.vart;
/l tradeLimitat 0| S8 Y121 S 3|
C
(Component Interface» «Stateless Session Bean»
Variability VariabilityBean
setVart();
setVarli (file xml)
setVar1() {
Variation.var1 = ic.lookup("tradeLimit"); y3
} @

‘e,
CIEZOIHE CIATEYH v

XMLEAlS ,

39 8 9% Z2AdE o] 8% JhEA AA 71|

Holc}. 7PAXGE E&FHOZE AFE7) A3 static H
FE AT

433 A3YA - Customize QEHo]2 Fo

3dAde Adda 20l JIYF 2ol Customize
QElH o) 2E Addte 2Agoelty. AXUE AR 9
3 7HA A s2Ee Atde EXEAT,
ejbCreate()2} 22 9 ¢4& T3l 71X 4% &
7 22909, R 29 JHolAE Customize
AEjglol~rt Ha gle 4 Stk

434 A4TA - 71AR] 23

4dAle AEUE AR XML #dd 7PEXE
Addle FH¢dolth EJBAAME 374 ®eE 4337
23 XMLEA9] YZEo|HE U2AYPHE A)F3o)
a9 99} Zo] <env-entry> HATHEE o] &l MY
o] 7Vs3lt). <env-entiry-name>ol| AAFE g ol &
3t <env-entry-type>o] HAE dHolg Aoz
<env-entry-value>°ll A48 42 948 & Uk

R Z2 s F8 5L XML 29
d2E folo sHHXIE JlEste Zeolth Ad"® 7P

< enterprise-beans >
< session >
<env-entry >
< env-entry-name > tradelimit < /env-entry-name >
< env-entry-type > java.lang.Integer < /env-entry-type >
< env-entry-value > 500 </env-entry-value >
</env-entry >
</session>
< fenterprise-beans >

a9 9 TEo|UE YAAUHE o8 I¥ =2y
4 Ad

A7F A E JEelA ) o] olv] AP EXE A
g3lr] 3 7R A #e 9S4 3y, E8a
Q7R 2ol MEAE AR AAE 4 ok Model
Driven Architecture(MDA) oA ARg3l= 94 2]n)
2e](Action Semantic Language)®} 2L dznasE
Z1Ede AAE ARt A 2AE A & =
Ut

T T8 $89 YHeEE EJBAAN AFse HE
2olrE T2z YE7L ol EJE HHXNE A
7] 8l XML 39& AR-A7E ZosliA A8E 4 )
t}. XML 7]¥oll+ Document Object Model(DOM)
 Simple API for XML(SAX) 71'8°] 9t DOME
XML #49] EE =28 Eg F2E vEZgd 2=
g}, wEld, DOM2 B2 W=eE "ag 3sn &
APIE zte=th SAX+E DOMe] HIs) ehgl 225
=t ASAE @R 47HA19 SAX APIE A}423H9
o} SAXE XML #A =28 dxgd 223 ¢
o wA ge MEDE dez A ¢erh 94X =
=9 &AM met dolgE deth

£ =% A AzEntolAolAd AN 7}
WS G oA "vh wEA HREed =25 ¢l
TS Faglel, €A wt d9 35319 "ok 3
Y22 DOMKETE SAXE AMEsts Aol © &83
olt}, zpul 7]uke] SAX APIE o8& %3 71Hel
TEe 19 108 2k

ZP2= A9 ReadProperty( ) #FolAe M7}
AR v XML 39S gAdgth z8]m Ad9d
7P ke @eb FE MR FEE ¢tk dE E

O
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public class A {

private String attrType, logicType, wiType; /Ot8 Xl M &

public static ReadProperty(int choice) { /It Xl @8 =0
VariabilityHandler variability = new VariabilityHandler();
XMLReader parser = new SAXParser();
parser.setContentHandler(variability);
parser.parse(getProfileName()); AXML 220 Al
if(choice = = 1) attrType = variability.getAttr1Type();
ifchoice = = 2) attrType = variability.getAttr2Type();
logicType = variability.getLogicType();

}
void f10) { ... }

}
public class VariabiltyHandler extends DefaultHandler { /SAXE OIE5tH JtEX| US
private String attr1Type, attr2Type, logicType, wfType;
public static final int ATTR1_TYPE = 1;
public static final int ATTR2_TYPE = 2;
public String getAttr1 Type(){return attr1Type};

public void startElement(String uri, String localName, String rawName,
Attributes attributes) throws SAXException{
if(localName.equals(“AttiType”)) {
if(attributes.getValue(“variantType”).equals(“vart”))
state = ATTR1_TYPE;
if(attributes.getValue(“variantType”).equals(“var2”))
state = ATTR2_TYPE;

ifflocalName.equals(“LogicType™))
state = LOGIC_TYPE;

public void characters(char ch[], int start, int length) {
if(state = = ATTR1_TYPE) attr1Type = new String(ch, start,length).trim();
if(state = = ATTR2_TYPE) attr2Type = new String(ch, start,length).trim();
if(state = = LOGIC_TYPE) logicType = new String(ch, start,length).trim();

ol &=
a T

Ct.

p
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H ARSAE 1S AdEe XML 399 13 dEd BE B =FodMe g3t
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2% VariabilityHanlder() @4olth. £ =2 o)) (Feature) & Agstdoh Astd 71¥ Fo A9,
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7P B 35 (v - AlF)

sha YA AFEHQ F+d 71He YA A gk
Keepence?] Al 712 7484 AA #8e 7lHXY §
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o] ®Wi3Z J2EE #E€[12]9) DAO(Data Access
Object) HWE-E o]gs) AXAET} dlo|ebujo)xe) o}
£ FYE FJF DAOE A" 2483 & it oly§
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Y=o} itk )23k DAO 7ML B E=EdA A4
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AZIEY AR} —uﬂ loll R U)o 7iiA] Sl
A Adste] AMSE 4 gloh ek e vl A
A A FMHAE XA EAY JPEAXE v
g Adste Aol B/ & AS, & Open¥d9d #

€ wEd ALD FAI AYE clgdel dxd
ES 58 @ 4 Utk 9% =29 JpEe HE 9
¥ medes dEdEAN TH%D, 49 AAE
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22 71 A v v
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