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ABSTRACT

EJB(Enterprise JavaBeans) is the server-side component model and its purpose is to reduce the complexity of software development and to
increase software reusability. Many concerns for development of EJB components have recently been raised. However, it is difficult to compose
EJB components provided by third parties through the plug-and-play method. Therefore, the composition method by lego block styles is needed
for EJB components. In this paper, we propose an approach to composition of EJB components using the C2 architectural style. In order to
support EJB composition, we modified the general C2 architecture framework. We propose how to create EJB wrappers that can compose EJB
components according to the C2 framework. Our approach also enables developers to create a new composite EJB that uses a C2 architecture

which is composed of EJB components. To do this, we propose how to create a new composite EJB.
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il remote method

Request new_r = new Request (“request!”) ;
send (new_r};
return return_value ;

}

protected veid handie(Notification n) {
I handle message

If( ge_name.equaisignoreCase(“notification1”))

return_value = n.getParameter(“return_val”) ; }

\
\
\
\
\
\

] remote method

public Object remoteMethod1() {
_c2 = new BeanGlueCode() ;
_c2.init() ;

Object return_value = _c2.remoteMethod1() ;
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33 24 3kreturn_value)ol 443 23 714, ‘Com-
positeEJB'S] Zt A=A = C2 olFldA ) g 942 o
&2 3l ‘BeanGlueCode'd] A2 28 B3I C2 o7
A8 P4 FE Gnit() WL22E 3EFD dSHE o
ACES 3ETHEE FHED

4. Atet HE

41 C2 AEIE 0|88 EB #M

B doAE gelA Ast 4 WS 3D dAd A
£33 Ad tiFf &gt dA HEe B uya B3P
Nesn 4= EJB AXVE 29 ©7& o|4¥1} EJB #
¥JE ¢ =7+ EJB AYXVEE drag-&-drop ¥4 2
2 2P F UEE 2 gA HPYE B8 FEE 3
A& uigo 2 EJB wrapperst #4 EJBE A5 A4 £
t} o] EFE o]gdte] HEE dAE AL FRE o] &
st} WBEE A% E 75 S #3937 98 7 EJBE &
A olFEAY dA o FEAE AHEA ARE A,
A, AR, Y 59 7% & 83 ‘Client DB’ EJB 3
¥IES 719 BFA ARE uRog HULE Aise
71%& 4838l ‘Checkfat’ EJB AXVEE {4 8le AL
o] ABE wgo g vnEE AN 71%5E FYF

ol& g 7% +38E 94 ‘Client DB’ E]JB HIXVES] 7]
%2 ‘Checkfat’ E]JB HAEFENA H|U=E Ails=d 2
83 AR ARE AT 98L 313 ‘Checkfat’ EJB
AXIEY 7|52 ‘Client_ DB E]JB FXJEZHE AL
HEE doj oA ugte g ALse d¥L @t 4 EJB
AEXJES 9o wel ‘Client_ DB EJB FXUEE C2 ¢}
7184 FollM F49 FXIER FA S oo} & o|& C2 o}
718 3ol A wrapping3hs g8 3= ‘C2Client_DB’ EJB
wrappert: top AEHo|2F 71X A I bottom UE]FH o]
29+& 7HAt ‘C2Client_DB’ EJB wrapper: 81 A&l

Al ALHE requestdl] 3] ‘Client_DB’ EJB HEXWEY o .

AEE 3%% 1 Y ASY HTUEYNA notificationd 4
Aete] Agsts 24 & 7M. ‘Checkfat’' E]B X JIEE
C2 o}71dA Aol A FH3le) HIUER A= oo} 312 o|&
C2 o}7193 Aol wrapping3he ¥ 3= ‘C2Checkfat’
EJB wrapper: top ¢E|#Ho]~9 bottom EHAE 7}
A o] Z+zto] W8 request/notification A& 22 & 71
A

ol¥A TAE o}7|¥ A we} 2 EJB wrapperl e A
A EJB AXVEY E/97 AeHo| A& 744 2= 239
T35 ojor i} (1Y 11)2 ‘C2Clinet_DB' EJB wrapper
o4 J2EE AMwo] AAME ‘Client_ DB’ E]JB AXWE &/
947 el o] 28 7} 2 2Fd 1§ 7F =24 EJB

C2 AEIY® OI8% EB HAXHEQ B4 WY 777

AXVE 29 =79 oEdAJH Myl FEE HgoR
s AdEE T

Context initial = new InitisiContext{ ) ;
Object objref = initial.lookup{“Client_DBHome") ;

Client_DB remote = home.create( ) ;

}

(22! 11) ‘C2Client_DB’ EJB wrapper2 ‘connectEiB()’ MiAZ
3 of

Zt Ao w2} EJB HXVES §/97 A Ho|2E 7}
H Qe 230 g2u2 (I¥ 1D)AAAY C2 op7|dA =
AU Y29 ‘E]BWrapper' 2 8 280 TR
A9 ‘connectE]B( ) WAEE F4 vA=g Hojdn
Zt7}e] £4 EJB wrapperdlA A7H€ Aol w2} ‘connect-
EIB()d dg 738 ez F4sE EIB HEVES
g Ao A48 & JEE dh

C2Client_DB

Client_DB

selected(info : Info)}d | 4 select(ID : String)

selected(info : Info){ | } select(ID : String)
C2Checkfat

Checkfat

checked(result : String){ 4 check(ID : String)

(22! 12) ‘check’ requestoll CHE DAlX| EEX

(29 12)= 3y FEUE 9@ EJB wrapperd ‘C2-
Checkfat'®l A bottom <1Ej#o] 2~ F3) A8te] ID FR
g 492 3o HuEg AAde V5 sy g
¥ ‘check’ request’t Eol%& o F WA EFE&
el Aolek (2 12)904 ‘check’ request’t Eo 29 3
g gtes o2 AHEA ID g& o] 839 HTEg A
Asted Yo ALEA ARE o] gof F) o]
‘C2Client_DB’ EJB wrapperl ‘select’ request® 443t
top YEH|2E 58 ML} ‘select’ requestE W
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918 ‘Client_DB’ EJB HXUEZY #F w2=9 ‘select()
HMAEE 35350 Ao AR FRE Aol 1
23 A4 ARE deue 2 3o ‘selected’ notification
& A/43l4 bottom QIEIHo|2E B8 AGd) ‘C2Checkfat’
EJB wrapperol 4= top ¢JE|#lo]~& 53 ‘selected noti-
ficationg Wold Hefvlg 2 dol & AgA FRE o] 43
o ‘Checkfat’ E]JB HEZWES] H|E A WAE=Q) ‘check
(V& &89 438 oA FARE AevEHER 3
‘checked’ notification& 34 F bottom SlE|He|2E B
& dgg

(19 13)2 ‘C2Client_DB’ E]JB wrapper4] request A&
239 gRZN B ZHUETY BA HP7E o83 F
g BHE o838t AF AANE 2HY gREe (2
Y 13)eli42] 24 request?t ‘select’d] A4 requestol A
st E|E do] 9M ‘Client DB’ EJBY €7 Qg s olx
& 538 A3 WA= ‘select’ HAZE T2 notifica-

tion& A3t 39 AZe Ag@rh

public synchronized void handle(Request r)

Client_DB remoteClient = (Client_DB) getRemotelnterface( ) ;

if (message_name.equalsignoreCase(“select” ))

try

{
liget parameter

Info info = remoteClient.select(param_value) ;

/ generate a notification
n = new Notification (“selected”) ;

(22l 13) ‘C2Client_DB'Y ‘select’ request X{d| 2=

(1g 14)2] 9% AR+ ‘C2Checkfat’ EJB wrapperd)
‘check’ request 2] 23¢9 dREola 0 EF A= ‘C2-
Checkfat’ EJB wrapper9] ‘selected’ notification 2] 23
9 dREoz (1Y 13)dA s 2o 2F AAE 239 d
R Eojr}.

(29 14914 ‘C2Checkfat’ EJB wrapper9] request &l
23X E request’} ‘check’'dd A4 ‘Client_DB’ EJB9
‘select( )’ WlAEE o] &3t A8 FHE Po| sfof &
o o8& #3 ‘C2Client_ DB’ EJB wrapperdlA {731+
request®] FEIZ ‘select’ request® Ao AEI. (1
4 14)2] ‘C2Checkfat’ EJB wrapper] notification A &
Ao A= notification®] ‘selected’d] A$- ‘select( ) WA=

2249 F97) vz Agde2 A9d notification?
B2 e E ‘Checkfat’ MA=9l melu]elo} grZE H§s
£ 348 AA ‘Checkfat's] A4 WA=g 2§t}

public sy void Request r} public synchronized void handie{Notification n)
{ {
. Checkfat
if (msg_name. equalsignoreCase(‘thack ™)) = (Chackiat) getRemoteinterface( ) ;
[ S N A
# (mag_name, »
new_r = new Request (‘select”) ;
try {
send {(new_r) ; 1l get parameters

(212! 14) ‘C2Checkfat’ EJB wrapper2| request@t notification
Xe| 2xo| e

42 3HM EJB 44
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st C2 op7lE A FxE (29 199 24 (28 15994
‘FatChecker's 719 EJBEZ TAE C2 o}71€dx 9 7%
& /M E 34 EJBel 7= 3 FatCheckerE]B'E ‘Fat-
Checker’ E]BS] 4= th3] #13 request/notificaitonS:
st Aests A4 ¥ HE 3= It §4 EJB
9] Z/94 Qg Hoj2e WASE C2 ofy|dAE FAE L
& ‘Client_DB’ EJB¢} ‘Checkfat’ EJB7} 7}z 9l
AE¢ ZYHoE Ho € F 9a F EJBY €A A
A S WA gevh old EHAA ¥4 EIB 4
A& 93 ‘_FatCheckerE]B'E ‘FatChecker EJB9] WA=
3% 3 request/notification 2. & ¥ 3o C2 o}7| €A
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....................

.......................

_____________
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Checker' EJB2] stateless A4 #1Q1 ‘FatCheckerEJBBean’
o] A W H&3=¢] * FatCheckerEJB'$ #A€ ).

(@) ®)

pubiic class FatCheckarEJBBean
implements SessionBean {

public class _FatCheckerEJB
extsnds c2.framework.ComponentForEJB {

)
public void ejbCreats(}) || oo
{

private _FatCheckerEJB _f:

) )

liremote interface methods
pubtic int check(String id) protected int check(String i)
{

| in=0;

Request new_r = null ;
returnt; new_r = new Request (‘check "} ;
Yy e
send (new_r)
feturn in
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I Client “ FatCheckerEJBBean ” _FatCheckerEJB ]

check()

check()

check(){
Request check

send(check) ;

}

= new Request();

[ c2chacktat | C2Client_DB l
[ Handle(Request) { Il Handle "y

Request select uloct(‘); - 4

= new Request() ; Notification selected

send(seloct) ; = new Notification() ;

} ;cnd(ulochd) H

Handle(Notification) {#

check();

Notification checked
= new Notification ;

d(checked) ;
sENUY 3

| Hlndh(ﬁoﬂﬂclﬂon)la( 3}

I
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