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Abstract The E]JB 3.0 specifications, which were improved in terms of performance and ease of
development, were recently announced. Accordingly, for the EJB 3.0 application environment,
developers generally prefer the gradual transformation of components whose performance must be
improved to the complete transformation of all the EJB 2.1 components into EJB 3.0 components.
Previous studies, however, did not consider the service of the application and did not ensure the
compatibility and reusability of the components in the full replacement of EJB 3.0 due to the
transformation using different specifications.

This study proposed three transformation techniques that consider the service supported in the
existing application, wherein the compatibility and reusability of the components are ensured in the
case of the full replacement of EJB 3.0. The proposed transformation techniques are techniques for
gradual transformation, such as direct transformation that directly connects components, indirect
transformation that uses the EJB connector, and indirect template transformation wherein the template
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pattern is applied to the indirect transformation. The proposed transformation techniques were verified
by comparing the reusability and processing capability of the components per second, and the standards
for selecting a technique were provided based on the characteristics of the transformation into EJB 3.0

that were found in this study.
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@Remote
public interface JBEJB3_S_E {

}

void insertEJB2_3(String sYear,String sSmt,String sStudent_cd,String sDept_cd,String sCom_year,String sCuri_numj;

830 Session Beana| bean B2

@Stateless

public class JBEJB3_S_E_Bean implements JBEJB3_S_E {
@Resource
SessionContext ctx;
@PersistenceContext (unitName="manager")
EntityManager em;

JBEJB3_E jb = new JBEJB3_E(); //Serializable Class
jb.setYear{(sYear);

é&\.persiSt(jb);

}

public void insertE/B2_3(String sYear,String sSmt,String sStudent_cd,String sDept_cd,String sCom_year, String sCuri_num) {

-I E1B2.1 Session Bean2| bean B2~ : EIB3.0 &

Properties props = new Properties();

Context cix = new InitialContext(props);

props.put(InitialContext INITIAL_CONTEXT_FACTORY, "org jnp.interfaces.NamingContextFactory");
props.put{initialContext. PROVIDER_URL, "jnp://localhost:1099");
props.put(InitialContext.URL_PKG_PREFIXES, "orgjboss.naming:orgjnp.interfaces™);

JBEJB3 S _E look = (JBEJB3_S_E) ctx.lookup("JBE/B3_S_E Bean/remote”);
look.insertE/B2 3( sYear, sSmt, sStudent_cd, sDept cd, sCom 1 year, sCuri num );

21 satoio=  mane g

try {
Context ctx = new InitialContext(env);
Object obj = ctxlookup( "JBEJB2_S_JNDI" );
JBEIB2_S look = home.create();

} catch(Exception ) { ... }

IBEIB2_S_Home home = (JBEJ B2_S_Home)PortableRemoteObject.narrow(obj, JBEIB2_S_Home.class);

look.insertE)B2_3(sYear,sSmt,sStudent_cd,sDept_cd,sCom_year,sCuri_num);
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-l EJB3.0 Session Bean2| H|Z=L|A QI HO|A I"'

@Remote
public interface JBEJB3_S_E {

void insert€JB2_3(String sYear,String sSmt,String sStudent_cd,String sDept_cd,String sCom_year, String sCuri_numj;
}

—I;EJB&O Session Bean?| bean A ["'

@Stateless
public class JBE!B3_S_E_Bean implements JBEJB3_S_E {
@Resource
SessionContext ctx;
@PersistenceContext (unitName="manager")
EntityManager em;
public void insertEJB2_3(String sYear,String sSmt,String sStudent_cd,String sDept_cd,String sCom_year,
String sCuri_num) {
JBEJB3_E jb = new JBEIB3_E(); //Serializable Class
jbsetYear(sYear);

;rnvpersist(jb);
}
}

= TR -

public class EJB23Connector {
public JBEJBZ23Connector(}{}

public void insertEJB2 3(String sYear,String sSmt,String sStudent. cd, String sDept cd,String sCom_year, String sCuri num) {

Properties props = new Properties();

props.put(InitialContext.INITIAL CONTEXT FACTORY, "org.jnp.interfaces.NamingContextfactory”);
props.put(InitialContext. PROVIDER URL, "jnp://localhost:1099");

props.put(InitialContext. URL_PKG_PREFIXES, "org jboss.naming:org jnp.interfaces");

Context ctx = new InitialContext(props);

JBEJB3 S E look = (JBEJB3 S_E) ctx.lookup("JBEJB3. S_E Bean/remote”);
look.insertE/B2_3(sYear,sSmt, sStudent cd, sDept _cd,sCom_year,sCuri num);

J
}

—l EJB2.1 Session Bean2| bean B A : HYEE & l—

try(
E/B23Connector connector = new E/B23Connector();

connector. insertE/B2 3( sYear, sSmi, sStudent. cd, sDept cd, sCom_year, sCuri_num );
Jeatch (Exception e) {..}

| E21 ga0j0s  mase e I

try {
Context ctx = new InitialContext(env);
Object obj = ctx.lockup( "JBE/B2_S_INDI" );
JBEJB2_S_Home home = (JBEIB2_S_Home}PortableRemoteObject.narrow(obj, JBEIB2_S_Home class);
JBEJBZ_S look = home.create();
look.insertE)B2_3(sYear,sSmt, sStudent_cd,sDept_cd,sCom_year,sCuri_num);
} catch(Exception e) { ... }

a2 4 R WS v jEAelA

WE 7o gk EJB 2.1 28o|dE 1H A2l 3 4.3 2ot 3 @ ZHE HIES HHat I

A W Vs olRviAE WA gtk EhR|w 7Hd "HEs iE vHe g WHE e ®EE

A HE 719 EJB 21 Session Bean® bean& (Template) HH-& H83lo EJB 21 AEVEE EJB
7
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28 AYHE 523 AYElE EJB 30 P¥XdEee =] EJB 21 AXYEE EJB 30 AIXVE=R 4g
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FAlAA 58] JME3la, EJB 3022 ¢d uA Y &

Al EJB 30 RZHEQ] Aalgo] 7pssity 31 #ig 7 ad 5= 7&’{3 E‘ﬂ%g\ B sHel AR 7+
He A WE Ve vims) 2, AdEe Algow B < EJB 2.1 Z#o|dEA EJB 2.1
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268

ARAEIN=EA: AXE o]

Eig21
Client

N E)B2.1 > Connector
Component

EIB3.0
[_.]Component

I8 5 7 HEY HE Y A=

Session Bean®] Z|RE <lej#Ho]xo] FHold wzuA

288 Al B A A 43520004

HA=E &3 35 YFEE JEH )29 vzY
2 WAZE EJB 2.1 Session Bean®] bean Z#j2o0l
Aed HZUA fAEE &S o, 7|E9 ¥R
s 228 $Y35kA gu HER AdEY AAE
st g AdEe] Fodd A= 35S k. H
3 Ade9 dii=E 9E9 9€E 53 EJB 30
AIEVESY HRU2 QEHo|2~E 43 EJB 30
AXVE ¥2UL 23S 5&%0)

a¥ 62 7Hd HEY 3 74 dig 7 Aol
o} b4 HE JEs vizsHe 3 PHEY HE g
9] 22E AYEHA EJB 30 FTUE Fxshe 23

el £183.0 Session Beang| HIZL|2 QIEIT{0)4

1

@Remote
public interface JBEJB3_S_E {

}

void insertEJB2_3(String sYear.String sSmt,String sStudent_cd,String sDept_cd,String sCom_year, String sCuri_num);

— ©83.0 Session Beang) bean g2~

@Stateless

public class JBEJB3_S_E_Bean implements JBEJB3_S_E {
@Resource
SessionContext ctx;
@PersistenceContext {unitName="manager")
EntityManager em;

String sCuri_num) {
JBEJB3_E jb = new JBEJB3_E(); //Serializable Class
jbsetYear(sYear);
gm.persistﬁb);

}

public void insertE)B2_3(String sYear,String sSmt,String sStudent_cd,String sDept_cd,String sCom_year,

~ wi#s ne gas

public class TemplateConnector<T> {
private String m_JNDIL Name;

public T getBean(f
Context ctx = JNDIHelper.get/NDIContext();
T Ret= null;

public TemplateConnector (String JNDI Name){ this.m JNDI Name=JNDL Name;}

y{ Ret = (T)ctx.lookup(this.m_JNDL NameJ; Jcatch(Exceptic
return Ret;
’
}

e)( e.pri Tracef); }

—1 #dE g

public class E/B23Connector {
public JBE/B23Connector(){}

<JBEJB3_S> =

}

public void insertE/B2 3(String sYear,String sSmt,Stnng sStudent t cd, String sDept cd,String sCom year, String sCuri_num) {
)
connector.getBean(). insertEJB2 3(sYear, .Gmt,sftudent_ cd sDept_cd,sCom_year,sCuri numy; ...
}

JBE/B3 5 B¢

(—| ©5821 Session Beano| bean @2~ : AHuEg 2@

{
ConnectorTemplate<JBEIB3 S_F> = new C
Jeatch (Exception e) {..}

connector.getBean().insertE/B2 3( sYear, sSmt, sStudent._cd, sDept cd, sCom_year, sCuri num );

"JBE/B3 S_E Bean/remote”);

~ ©e21 galoioie  waNe g

{
Context ctx = new InitialContext{env);
Object obj = ctxookup( “JBEIB2_S_JINOI" );

JBEJB2_S look = home.create();

} catch(Exception €) { ... }

JBEJB2_S_Home home = (JBEIB2_$_Home)PortableRemoteObject.narrow(obj, JBEJB2_S_Home.class);

look.insertE)B2_3(sYear,sSmt,sStudent_cd,sDept_cd,sCom_year,sCuri_num);

29 6 7 BB WD APe) A Ax
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