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ACID
&5 Atomicity
—all or nothing

&5z Consistency

&&s |solation

- Serialization
&5 Durability

- Secondary Storage

Transactional M odel
e Flat Transaction

a.
b. Atomic “ Single Unit of Work”
c.EIB1.1
d. Vocabulary

Commit :

Roll Back :

Final State
(Transaction Succeedead)

A

If all goes well, commit transaction

begin transaction

Transaction
Qccurring

Iniital State
(No Transaction Ccourring)

If problem occurs, abort transaction

!

3

Final State
(Transaction Rolled Back)
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e Nested Transaction

a. “ Atomic Units of Work”

RollBack RollBack

b. Main/Sub Transaction
c.BEilB1.1
d.

The smaller-grained
transactions can be retrig#

without affecting the main Final State
transaction. (Transaction Succeeded)
,?

il

If all goes well, commit transaction

begin transaction
g Transaction

Occeurring

Iniital State
[No Transaction Occurring)
If prablem occurs, abort transaction

\\‘;ﬁ.

Perform one or more Final State
smaller-grained transactions (Transaction Rolled Back)

< > Nested Transaction
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bridge -
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EJB
&5 Begin Commit Abort . Abort RollBa
ck
&5 (boundary)
WHO : ?
WHO : Commit Abort ?
When : ?
e EB

Programmatically : EJB

Declaratively : EJB
Deployment Descriptor

&5 “Programmatically VS Declaratively” EJB

- Programmatically
a.
EJB

EJB

Commit, Abort

b. JTA(Java Transaction API)

c. Programmatical EJB

Cliarn Code

E18 ComanenSarer

N

1: call meshod

Toirr EIH
Diyesct

£ delegabe
\'.

Taflar Bean

L)

2 call hegind)

& call commiif) or abort]

Transaction
Serice

.
4: parform busness operancrs

< > programmatic
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Declaratively
a.
EJB Deployer Deployment Descriptor
EJB Commit, Abort
EJB

b. Deployment Descriptor EJB

c. attribute -based programming

d. Declarative EJB

EJB EJB
Clieri Coe E.B Cortanari3erver
T,
S
1 call medieed > oal bagini]
-, B
g .
*an| TelwrEJB TArBact on
Chjmct B il comimitl) ar abor) Sarvice
kY
3. delagats
W
R Tedler Biman
[ \
% 5
4 periore Dusress OPErales
< > declarative
e. 5.1 EJB Deploy
Pl
olm|o| 9|o] «@d
Froleels Al warais
R iicer (51 @ ratisis
Flisi | L[] 2o
sarunk | o
= Mt e saction & £ [ oean
[ halo
Wethiod P chang
# Qanz
B Helodhmiess P
ik rofe |
e e e |
BB rafunmas
ChukAng
aptmennes -
[Em
b S =i

Warmages |PRblams=] Consale

JSTORM <13/76>



Enterprise Java Beans 5
Revision: <1.0>

Issued by: <

, >
<2000/9/1>

EJB

EJB
EJB ( )
EJB

.6

Not Supported : EJB
Required : EJB
Supports : EJB
RequiresNew : EJB
Mandatory : EJB

Never :

EJB javax.ejb.SessionSynchronization

1

Required, RequiresNew, Mandatory
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Declarative
EJB EB Deploy
EJB
EJB
&5 Not Supported
EJB
EJB .
“ (Not Supported)”
EJB
(suspend)
EJB EJB
(Transaction Context)
-bagin e L
e | [0 gepos = eoun
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(TransactionRequiredException)
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Client  3-commit
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< > Mandatory EJB
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<16/76>

JSTORM



Enterprise Java Beans 5 Issued by: < , , >
Revision: <1.0> <2000/9/1>
&5 RequiresNew
EJB EJB
Commit
, (RequiresNew)” EJB
EJB
(suspend)
1-badgr I ar
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Client carmmit
< > RequiresNew EJB
&e Never
“ (Never)” .
EJB
java..rmi.RemoteException
“ NotSupport’
6
EJB
NotSupported .
T1 . .
Required . T2 T2
T1 T1 T1
Supports . . .
T1 T1 T1
RequiresNew . T2 T2
T1 T2 T2
Mandatory . N/A(Not Available)
T1 T1 T1
Never . . .
T1 N/A
T1:
T2 : EJB
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& Deployment Descriptor

Deployment Descriptor 6 EJB

<ejb-jar>

<assembly-descriptor>

<container-transaction>
<method>
<ejb-name>EmployeeRecord</ejb-name>
<method-name>*</method -name>
</method>
<trans-attribute>Required</trans-attribute>

</container-transaction>

<container-transaction>

<method>

<ejb-name>EmployeeRecord</ejb-name>
<method-name>updatePhoneNumber</method-name>
</method>
<trans-attribute>Mandatory</trans-attribute>

</container-transaction>

<container-transaction>

<method>
<ejb-name>AardvarkPayroll</ejb-name>
<method-name>*</method -name>

</method>
<trans-attribute>RequiresNew</trans-attribute>

</container-transaction>

</assembly-descriptor>

</ejbqjar>
& Deployment GUI
EJB Deployment

EJB
“11.3
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Voatot

public class M/Sessi onEJB inpl ements Sessi onBean {
EJBCont ext ej bCont ext ;
public void sonmeMet hod(...) {

java. sqgl . Connecti on conl;

java. sqgl . Connecti on con2;

java.sqgl . Statenent stntl;

java. sqgl . Statenent stnt2;

/1 obtain conl and con2 connection objects
conl = ...;

con2 = ...,

stm 1l = conl.createStatenent();

stm?2 = con2.createStat enent();

/*
Per f orm some updates on conl and con2. The Cont ai ner
automatically enlists conl and con2 with the contai ner -

managed transacti on.
*/

st 1. executeQuery(...);
stnt 1. executeUpdate(...);
st 2. execut eQuery(...);
stnt 2. execut eUpdate(. . .)
stnt 1. execut eUpdate(...);
stnt 2. executeUpdate(...)

/1 rel ease connections
conl. cl ose();
con2. cl ose();

}

javax.ejb.SessionSynchronization

javax.ejb.EJBContext.setRollbackOnly()

Commit
exception rollback
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rollback
javax.ejb.EJBContext.getRollbackOnly()

setRollbackOnly() rollback
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Programmatic
EB EJB
EJB (bean-managed TX)
ze EB
. Entity EJB

&5 JTA(Java Transaction API)
javax.transaction.UserTransaction

UserTransaction.begin() UserTransaction.commit()

java.sgl.Connection commit(), rollback()

UserTransaction

==|nterface==
LserTransaction

hedind

commitd

rollbac k()
setRollbackOnly
getStatus)
setfTransactionTimeout()

,Commit, rollback

commit

(timeout)

JTS , JNDI javax.jts.UserTransaction

- context.lookup(“ javax.jts.UserTransaction” );
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e VS

EJB Commit

public class MySessionEJB implements SessionBean {
EJBContext ejbContext;

InitialCont ext initCtx;

public void method1(...) {
java.sgl.Statement stmt;
// obtain user transaction interface
ut = ejbContext.getUserTransaction();
// start a transaction

ut.begin();

public void method2(...) {
javax.sgl.DataSource ds;
java.sqgl.Connection con;
java.sql.Statement stmt;
// open connection
ds = (javax.sql.DataSource)
initCtx.lookup(“java:comp/env/jdbcDatabase”);
con = ds.getConnection();
// make some updates on con
stmt = con.createStatement();
stmt.executeUpdate(..);
stmt.executeUpdate(...);
// close the connection
stmt.close();

con.close();

public void method3(...) {
// obtain user transaction interface
ut = ejbContext.getUserTransaction();
// commit the transaction

ut.commit();

JSTORM <23/76>
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EJB

public class MySessionEJB implements SessionBean {

EJBContext ejbContext;
public void someMethod(...) {

javax.transaction.UserTransaction ut;
javax.sgl.DataSource ds1;

javax.sql.DataSource ds2;

java.sgl.Connection conl;

java.sgl.Connection con2;

java.sgl.Statement stmtl;

java.sgl.Statement stmt2;

InitialContext initCtx = new InitialContext();

// obtain conl object and set it up for transactions
dsl = (javax.sql.DataSource)
initCtx.lookup(“java:comp/env/jdbcDatabasel”);
conl = dsl.getConnection();

stmtl = conl.createStatement();

// obtain con2 object and set it up for transactions
ds2 = (javax.sql.DataSource)
initCtx.lookup(“java:comp/env/jdbcDatabase2”);
con2 = ds2.getConnection();

stmt2 = con2.createStatement();

// Now do a transaction that involves conl and con2.

ut = ejbContext.getUserTransaction();

// start the transaction
ut.begin();
stmtl.executeQuery(...);
stmtl.executeUpdate(...);
stmt2.executeQuery(...);
stmt2.executeUpdate(...);
stmtl.executeUpdate(...);
stmt2.executeUpdate(...);

Commit

JSTORM
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// commit the transaction
ut.commit();

// release connections
stmtl.close();
stmt2.close();
conl.close();

con2.close();

}
< > Commit
EJBContext getRollbackOnly() setRollbackOnly()
5 (Stateful Session Bean) SessionSynchronization

begin, commit, rollback

SessionSynchronization

afterBegin() :
beforeComletion() :

afterCompletion(boolean b) :
commit, rollback

JSTORM

<25/76>



Enterprise Java Beans 5
Revision: <1.0>

Issued by: < ,

>

<2000/9/1>

createfares)

'

1. mewlInsianced)
1. seiSessionC omieadtisc)
3. bl reabe{args) +

nom-Ix method

I mielinad

#[//

aflerBeging)

s

-\H-'\

instance throws system
I: b T3l exeeption from any method
ekl

h S

Ty
\\-\_\_\_\-‘-\-\-\-\-\-

el ) —

Limeout

chosen as LRLU victim
Femovel), *

o el

L ehfasstvated )

miethod r._-:ulj':\L__'.l ™ massive
ikx c|h-¥1|t‘utt{] A
COM ik nretfrod

Y

I. beforeCompletion()  afierCompletions falsc)
1, afterCompletion| )

-

P

-

e

-
A metbod fiff hhad

e methid _|:|1|.'! o -Lr o alfferent br metion
M ERROR

crieafel) action initiated by clico

meaTrstamds action mitated by contamer

JSTORM

<26/76>



Enterprise Java Beans 5 Issued by: < , , , >
Revision: <1.0> <2000/9/1>

count() Deployment Descriptor transaction

public class CountBean implements SessionBean, essionSynchronization {

private SessionContext ctx;

public int val;

public void ejbCreate(int val) throws CreateException {
this.val = val;

}

public int count() {

return ++val;

}

public void afterCompletion(boolean b) {
if (b == false) --val;

}

public void afterBegin() {}

public void beforeCompletion() {}

public void ejbRemove() {}

public void ejbActivate() {}

public void ejbPassivate() {}

public void setSessionContext(SessionContext ctx) {}

}
< > CountBean.java
2.
&& INDI
JNDI JTA (javax.transaction.*)
Vet
JNDI
try {
r*

* 1: Set environment up. You must set the JNDI Initial
* Context factory, the Provider URL, and any login

* names or passwords necessary to access JNDI. See

JSTORM <27/76>
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* your application server product's documentation for
* details on their particular JNDI settings.
*/

java.util.Properties env = ...

Vi
* 2: Get the JNDI initial context
*/

Context ctx = new InitialContext(env);

Vid

* 3: Look up the JTA UserTransaction interface
* via JNDI

*/

userTran = (javax.transaction.UserTransaction)

ctx.lookup("javax.transaction.UserTransaction");

V4d
* 4: Execute the transaction
*/

userTran.begin();

// perform business operations

userTran.commit();

}

catch (Exception e) {
// deal with any exceptions, including ones

// indicating an abort.

< > JNDI

JSTORM
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Isolation Locking

I solation
e
e
Dirty Read
A B Commit
B rollback A

Repeatable Read

Phantom Read

EJB Isolation

e EB Resource Manager . Resource
Manager Isolation
locking Isolatin

&5z Deployment Descriptor 6 EB

#e JDBC isolation EJB Isolation

Isolation

TRANSACTION_READ_UNCOMMITEED | Commit
TRANSACTION_READ_COMMITTED Commit
TRANSACTION_REPEATABLE_READ

TRANSACTION_SERIALZABLE

£

Isolation Dirty UnReapeatable Phantom Reads?
Reads? Reads?

TRANSACTION_READ_UNCOMMITEED

TRANSACTION_READ_COMMITTED

TRANSACTION_REPEATABLE_READ

TRANSACTION_SERIALZABLE
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EJB

Vot
RMI

e ,

rollback

rollback

Method condition

Method exception

Container’s action

Client’s view

Bean method muns in the
context of the caller’s
transaction [Note A].
This case may happen
with Required, Man-
datory, and Sup-
ports attnbutes.

AppException

Re-throw AppException

Receives AppException.

Can attempt to continue
computation in the trans-
action, and eventually
commit the transaction
(the commit would fail if
the mstance called set-
RollbackOnly (}).

all other exceptions and
errors

Log the exception or
error [Note B].

Mark the transaction for
rollback.

Discard instance

[Naote C].

Throw Transaction-
Relle ckException to
the client.

Receives Transaction-
RolledBackException.

Continuing transaction is
fruitless.

Bean method runs in the
context of a transaction
that the Container started
immediately before dis-
patching the business
method.

This case may happen
with Required and
Regui resNew
attributes.

AppException

If the instance called set-
RollbackOnly(), then
rollback the transaction,
and re-throw AppExcep-
tion.

Otherwise, attempt to
commit the transaction,
ang then re-throw
AppException.

Receives AppException.
If the client executes in a
transaction, the chent’s
transaction is not marked
for rollback, and client
can continue its work.

all other exceptions

Log the exception or
EITOT.

Rollback the con-

Discard instance.

tainer-started transaction.

Throw RemcteException.

Receives remor oExcep-

ticn.,

If the client executes ina
transaction, the chent’s
transaction 1s not marked
for rollback, and client
can continue its work.

Method eondition

Method exception

Container’s action

Client’s view

Bean method runs with
an unspecified transac-
tion context.

This case may happen
with the NotSup -
ported, Never, and
Supports attnibutes.

AppException

Re-throw AppException.

Receives AppException.

If the client executes in a
transaction, the client’s
transaction is not marked
for rollback, and client
can continue its work.

all other exceptions

Log the exception or
ITOr.

Discard instance.

Throw remcteException.

Receives Remotekxce -
cion.

If the client executes in a
transaction, the client’s
transaction is not marked
for rollback, and client
can continue its work.
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EJB
Bean method condition Bean method exception | Container action Client receives
AppException Re-throw AppException Receives AppException.
all other exceptions Log the exception or ep-
IO,
Bean is stateful or state- Mark for rollback a
less Sassion. transaction that has been
started, but not yet com-
pleted, by the instance.
Discard mstance.
Throw remcteException.
rollback
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EJB

Vot
Bank.java, BankClient.java, BankEJB.java, BankHome.java,

createTable.sql, InsufficientBalanceException.java

& bank.java:

import javax.ejb.EJBObject;

import java.rmi.RemoteException;

public interface Bank extends EJBObject {

public void transferToSaving(double amount)

throws RemoteException;

public double getCheckingBalance()

throws RemoteException;

public double getSavingBalance()

throws RemoteException;

< > Bank.java

#= BankEJB.java: EBB
import java.util.*;
import javax.ejb.*;
import java.sql.*;
import javax.sql.*;

import javax.naming.*;

public class BankEJB implements SessionBean, SessionSynchronization {

private String customerid;

JSTORM
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private double checkingBalance;
private double savingBalance;
private SessionContext context;
private Connection con;

private String dbName = "java:comp/env/jdbc/BankDB";

public void transferToSaving(double amount) throws

InsufficientBalanceException {

checkingBalance -= amount;

savingBalance += amount;

try {
updateChecking(checkingBalance);

if (checkingBalance < 0.00) {
context.setRollbackOnly();

throw new InsufficientBalanceException();

}

updateSaving(savingBalance);
} catch (SQLException ex) {
throw new EJBException
("Transaction failed due to SQLException: "

+ ex.getMessage());

public double getCheckingBalance() {

return checkingBalance;

public double getSavingBalance() {

return savingBalance;

public void ejbCreate(String id) throws CreateException {

customerld = id;

JSTORM
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try {
makeConnection();

checkingBalance = selectChecking();
savingBalance = selectSaving();
} catch (Exception ex) {

throw new CreateException(ex.getMessage());

public void ejbRemove() {

try {
con.close();

} catch (SQLException ex) {

throw new EJBException("ejpRemove SQLException: " +
ex.getMessage());

}

public void ejbActivate() {

try {
makeConnection();
} catch (Exception ex) {

throw new EJBException("ejbActivate Exception: " + ex.getMessage());

public void ejbPassivate() {

try {
con.close();

} catch (SQLException ex) {

throw new EJBException("ejbPassivate Exception: " + ex.getMessage());
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public void setSessionContext(SessionContext context) {

this.context = context;

public void afterBegin() {

System.out.printin("afterBegin()");

try {
checkingBalance = selectChecking();
savingBalance = selectSaving();

} catch (SQLException ex) {

throw new EJBException("afterBegin Exception: " + ex.getMessage());

public void beforeCompletion() {

System.out.printin("beforeCompletion()");

public void afterCompletion(boolean committed) {

System.out.printin("afterCompletion: " + committed);
if (committed == false) {
try {
checkingBalance = selectChecking();
savingBalance = selectSaving();
} catch (SQLException ex) {
throw new EJBException("afterCompletion SQLException: " +

ex.getMessage());

public BankEJB() {}

JSTORM
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/****************** Database Routines *kkk*k * ** * /

private void updateChecking(double amount) throws SQLException {

String updateStatement =
"update checking set balance = ?" +

"where id = ?";

PreparedStatement prepStmt =

con.prepareStatement(updateStatement);

prepStmt.setDouble(1, amount);
prepStmt.setString(2, customerld);
prepStmt.executeUpdate();
prepStmt.close();

private void updateSaving(double amount) throws SQLException {

String updateStatement =
"update saving set balance = ?" +
"where id = ?";

PreparedStatement prepStmt =

con.prepareStatement(updateStatement);

prepStmt.setDouble(1, amount);
prepStmt.setString(2, customerlid);
prepStmt.executeUpdate();
prepStmt.close();

private double selectChecking() throws SQLException {

String selectStatement =

"select balance " +

"from checking where id = ? ";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);
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prepStmt.setString(1, customerld);

ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
double result = rs.getDouble(1);
prepStmt.close();
return result;
}
else {
prepStmt.dose();
throw new EJBException

("Row for id " + customerld + " not found.");

private double selectSaving() throws SQLException {

String selectStatement =

"select balance " +

“from saving where id = ? ",
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setString(1, customerid);

ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
double result = rs.getDouble(1);
prepStmt.close();
return result;
}
else {
prepStmt.close();
throw new EJBException

("Row for id " + customerld + " not found.");
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private void makeConnection()

throws NamingException, SQLException {
InitialContext ic = new InitialContext();

DataSource ds = (DataSource) ic.lookup(dbName);

con = ds.getConnection();

} // BankEJB

< > BankEJB.java

. BankHome.java

import java.rmi.RemoteException;

import javax.ejb.*;

public interface BankHome extends EJBHome {

public Bank create(String id)

throws RemoteException, CreateException;

< > BankHome.java

&5 |InsufficientBalanceException.java

public class InsufficientBalanceException extends Exception {
public InsufficientBalanceException() { }
public InsufficientBalanceException(String msg) {

super(msg);

< > InsufficientBalanceException.java
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&5e5 createTable.sql

drop table checking;

create table checking

(id varchar(3) constraint pk_checking primary key, balance decimal(10,2));

insert into checking values ('123', 100.00);

drop table saving;

create table saving (id varchar(3) constraint pk_saving primary key, balance
decimal(10,2));

insert into saving values (123", 500.00);

exit;

&z BankClient.java:

import java.util.*;

import javax.naming.Context;
import javax.naming.InitialContext;

import javax.rmi.PortableRemoteObject;

public class BankClient {

public static void main(String[] args) {

try {
Context initial = new InitialContext();
Object objref = initial.lookup("MyBank");
BankHome home =

(BankHome)PortableRemoteObject.narrow(obijref,
BankHome.class);

Bank duke = home.create("123");
duke.transferToSaving(40.00);

System.out.printin(“checking: " + duke.getCheckingBalance());
System.out.printin("saving: " + duke.getSavingBalance());

duke.remove();
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} catch (Exception ex) {
System.err.printin("Caught an exception.");

ex.printStackTrace();

< > BankClient.java

EJB JDBC

Yot st

&5z Warehouse.java, WarehouseClient.java, WarehouseEJB .java, WarehouseHome.ja
va, createT able.sql

&z Warehouse.java :

import java.rmi.RemoteException;

import javax.ejb.*;

public interface WarehouseHome extends EJBHome {

public Warehouse create()

throws RemoteException, CreateException;

< > Warehouse.java

& WarehouseEJB.java: EJB

import java.util.*;
import javax.ejb.*;
import java.sql.*;
import javax.sql.*;

import javax.naming.*;
public class WarehouseEJB implements SessionBean {
private SessionContext context;

private Connection con;

private String dbName = "java:comp/env/jdbc/WarehouseDB";
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public void ship (String productld, String orderld, int quantity) {

try {
con.setAutoCommit(false);
updateOrderltem(productld, orderld);
updatelnventory(productld, quantity);

con.commit();
} catch (Exception ex) {
try {
con.rollback();
throw new EJBException("Transaction failed: " + ex.getMessage());
} catch (SQLException sgx) {
throw new EJBException("Rollback failed: " + sgx.getMessage());

public String getStatus(String productld, String orderld) {

try {
return selectStatus(productld, orderld);
} catch (SQLException ex) {
throw new EJBException
("Unable to fetch status due to SQLException: "

+ ex.getMessage());

public void ejbCreate() throws CreateException {

try {
makeConnection();
} catch (Exception ex) {

throw new CreateException(ex.getMessage());
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public void ejbRemove() {

try {
con.close();
} catch (SQLException ex) {

throw new EJBException(ex.getMessage());

public void ejbActivate() {
try {
makeConnection();

} catch (Exception ex) {

throw new EJBException(ex.getMessage());

public void ejbPassivate() {

try {
con.close();

} catch (SQLException ex) {

throw new EJBException(ex.getMessage());

public void setSessionContext(SessionContext context) {

this.context = context;

public WarehouseEJB() {}

/ Database Routines /

private String selectStatus(String productld, String orderld)
throws SQLException {
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String result;

String selectStatement =
"select status " +
“from order_item where product_id = ? " +
"and order_id = ?";

PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setString(1, productld);
prepStmt.setString(2, orderld);

ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {

result = rs.getString(1);
}
else {

result = "No rows found.";

prepStmt.close();

return result;

throws SQLException {

String updateStatement =
"update order_item set status = ‘'shipped' " +
"where product_id =?" +

"and order_id = ?";

PreparedStatement prepStmt =

con.prepareStatement(updateStatement);

prepStmt.setString(1, productld);
prepStmt.setString(2, orderld);
prepStmt.executeUpdate();

private void updateOrderltem(String productld, String orderld)
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prepStmt.close();

private void updatelnventory(String productid, int quantity)
throws SQLException {

String updateStatement =
"update inventory " +
"set quantity = quantity - ? " +

"where product_id = ?";

PreparedStatement prepStmt =

con.prepareStatement(updateStatement);

prepStmt.setint(1, quantity);
prepStmt.setString(2, productld);
prepStmt.executeUpdate();
prepStmt.close();

private void makeConnection()

throws NamingException, SQLException {

InitialContext ic = new InitialContext();
DataSource ds = (DataSource) ic.lookup(dbName);

con = ds.getConnection();

} // WarehouseEJB;
< > WarehouseEJB.java
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#e WarehouseHome.java

import java.rmi.RemoteException;

import javax.ejb.*;

public interface WarehouseHome extends EJBHome {

public Warehouse create()

throws RemoteException, CreateException;

< > WareHouseHome.java

&5 createTable.sqgl

drop table inventory;

create table inventory (product_id varchar(3), quantity decimal(10));

insert into inventory values ('123', 100);

drop table order_item;

create table order_item

(order_id varchar(3), product_id varchar(3), status varchar(8));
insert into order_item values ('456', '123', 'open’);

exit;

#e WareHouseClient.java:

import java.util.*;

import javax.naming.Context;

import javax.naming.InitialContext;

import javax.rmi.PortableRemoteObject;

public class WarehouseClient {

public static void main(String[] args) {
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try {
Context initial = new InitialContext();

Object objref = initial.lookup("MyWarehouse");

WarehouseHome home =
(WarehouseHome)PortableRemoteObject.narrow(objref,

WarehouseHome.class);
Warehouse duke = home.create();
duke.ship("123", "456", 8);
System.out.printin("status =" + duke.getStatus("123", "456"));
duke.remove();
} catch (Exception ex) {

System.err.printin("Caught an exception." );

ex.printStackTrace();

< > WarehouseClient.java

EJB JTA

e ATM
&es Tellerjava, TellerClient.java, TellerEJB.java, TellerHomejava, createTable.sql

&5 Tellerjava:

import javax.ejb.EJBObject;

import java.rmi.RemoteException;
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public interface Teller extends EJBObject {

public void withdrawCash(double amount)

throws RemoteException;

public double getCheckingBalance()

throws RemoteException;

< > Teller.java
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= TelerEIB.java: EIB

import java.util.*;
import javax.ejb.*;
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

import javax.transaction.*;

public class TellerEJB implements SessionBean {

private String customerld;
private double machineBalance;
private SessionContext context;
private Connection con;

private String dbName = "java:comp/env/jdbc/TellerDB";

public void withdrawCash(double amount) {

UserTransaction ut = context.getUserTransaction();

try {
ut.begin();
updateChecking(amount);
machineBalance -= amount;
insertMachine(machineBalance);
ut.commit();
} catch (Exception ex) {
try {
ut.rollback();
} catch (SystemException syex) {
throw new EJBException
("Rollback failed: " + syex.getMessage());
}
throw new EJBException

("Transaction failed: " + ex.getMessage());
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public double getCheckingBalance() {

try {
return selectChecking();
} catch (SQLException ex) {
throw new EJBException
("Unable to get balance: "

+ ex.getMessage());

public void ejbCreate(String id) throws CreateException {

customerld = id;

try {
makeConnection();
machineBalance = selectMachine();
} catch (Exception ex) {

throw new CreateException(ex.getMessage());

public void ejpbRemove() {

try {
con.close();

} catch (SQLException ex) {

throw new EJBException(ex.getMessage());

public void ejbActivate() {

try {
makeConnection();

} catch (Exception ex) {

throw new EJBException(ex.getMessage());
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public void ejbPassivate() {

try {
con.close();
} catch (SQLException ex) {

throw new EJBException(ex.getMessage());

public void setSessionContext(SessionContext context) {

this.context = context;

public TellerEJB() {}

[*** * * * Database Routines ****

private void makeConnection()

throws NamingException, SQLException {

InitialContext ic = new InitialContext();
DataSource ds = (DataSource) ic.lookup(dbName);

con = ds.getConnection();
private void updateChecking(double amount)
throws SQLException {
String updateStatement =
"update checking set balance = balance -? " +

"where id = ?";

PreparedStatement prepStmt =

con.prepareStatement(updateStatement);

prepStmt.setDouble(1, amount);
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prepStmt.setString(2, customerld);
prepStmt.executeUpdate();
prepStmt.close();

private void insertMachine(double amount)

throws SQLException {

String insertStatement =
"insert into cash_in_machine values " +

"(?, current_date )";

PreparedStatement prepStmt =

con.prepareStatement(insertStatement);

prepStmt.setDouble(1, amount);
prepStmt.executeUpdate();
prepStmt.close();

private double selectMachine() throws SQLException {

String selectStatement =

"select amount " +

“from cash_in_machine " +

"where time_stamp =" +

"(select max(time_stamp) from cash_in_machine)";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
double result = rs.getDouble(1);
prepStmt.close();

return result;

}

else {

prepStmt.close();
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throw new EJBException

("Row for id " + customerld + " not found.");

private double selectChecking() throws SQLException {

String selectStatement =

"select balance " +

“from checking " +

"where id = ?";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setString(1, customerlid);
ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
double result = rs.getDouble(1);
prepStmt.close();
return result;
}
else {
prepStmt.close();
throw new EJBException

("Row for id " + customerld + " not found.");

} 7/ TellerEJB
< > TellerEJB.java

&z Telle'Homejava

import java.rmi.RemoteException;

import javax.ejb.*;

public interface TellerHome extends EJBHome {
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public Teller create(String id)

throws RemoteException, CreateException;

< > TellerHome.java

&5 createTable.sql

drop table checking;

create table checking

(id varchar(3) constraint pk_checking primary key, balance decimal(10,2));

insert into checking values (123", 500.00);

drop table cash_in_machine;

create table cash_in_machine (amount decimal(10,2), time_stamp date);

insert into cash_in_machine values (10000.00, current_date);

exit;

&5 TellerClientjava:

import java.util.*;

import javax.naming.Context;

import javax.naming.InitialContext;

import javax.rmi.PortableRemoteObject;

public class TellerClient {

public static void main(String[] args) {

try {
Context initial = new InitialContext();

Object objref = initial.lookup("MyTeller");

TellerHome home =

(TellerHome)PortableRemoteObject.narrow(obijref,
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TellerHome.class);

Teller duke = home.create("123");

System.out.printin(“‘checking = " + duke.getCheckingBalance());
duke.withdrawCash(60.00);

System.out.printin(“‘checking = " + duke.getCheckingBalance());

duke.remove();
} catch (Exception ex) {

System.err.printin("Caught an exception." );

ex.printStackTrace();

< > TellerClient.java
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=

Chapter 13

Descriptor

(Deployment Descriptor)

go-jar

gb-jar
gb-jar

(unit)
. J2EE ghb-jar

go-jar

at-at

gb-jar
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&5 gb-jar

gb-jar
gbar enterprise-
beans
vt
ejb—jar
JNDI API
ejb-name
v
ejb-class
&5
home
&5
remote
&5
session entity

&5 (Re-entrancy indication)
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Yeatat

session-type

Yeatat

persistence-type

Yot st

prim-key class

atat

cmp-
fields

&5 (Environment entries)

&5 (Resource manager connection factory r
eferences)

=z EB

&5 (Security role references)

XML
DTD
DTD

<IDOCTYPE ejb-jar PUBLIC “//Sun Microsystems, Inc.//DTD Enterprise
JavaBeans 1.1//EN" "http://java.sun.com/j2ee/dtds/ejb-jar_1_1.dtd">
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ghbjar . gb-jar
gb-jar : gb-jar
gb-jar : gb-jar
w5
ejb-name
&5 (Vaues of environment entries)
&5 (Description fields)
description
gb-jar
( )
v (Binding of enterprise bean refrences)
ejb-jar
ejb-link
5 (Security roles)
(recommended)

security -role

&5 (Method permissions)

method—-permission

oy (Linking of security role references)
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role-link

&5 (Transaction attributes)

Container

(demarcation)
container-transaction

gb-jar
gb-jar -
gb-jar

XML )
DTD . DTD

DTD

<IDOCTYPE ejb-jar PUBLIC -//Sun Microsystems, Inc.//DTD Enterprise
JavaBeans 1.1//EN" "http://java.sun.com/j2ee/dtds/ejb-jar_1_1.dtd">

rs XML
(import)
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DTD

EB 11 XML DTD . DTD
DTD

XML

<reentrant>True</reentrant>

<reentrant>true</reentrant>

gb-jar DOCTYPE

<IDOCTYPE ejb-jar PUBLIC “//Sun Microsystems, Inc.//DTD Enterprise
JavaBeans 1.1//EN" "http://java.sun.com/j2ee/dtds/ejb-jar_1_1.dtd">

<IELEMENT assembly-descriptor (security-role*, method-permission*,
container-transaction*)>

assembly -descriptor

ejb-jar assembly -descriptor

ejb-jar

<IELEMENT cmp-fidd (description?, field-name)>

cmp-field

entity

<IELEMENT container-transaction (description?, method+, trans-
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attribute)>

£5e5 container-transaction
(scope)

assembly -descriptor

<IELEMENT description (#PCDATA)>
description
ejb-jar
cmp-field, container-transaction, ejb—-jar, entity, env-entry, ejb-ref, method,

method-permission, resource —ref, secu-rity +ole, security -role -ref,
session

<IELEMENT display-name (#PCDATA)>
display-name

ejb—-jar, session, entity

<IELEMENT ¢jb-class (#PCDATA)>
ejb-class

entity  session

<IELEMENT gjb-clientjar (#PCDATA)>

ejb-client-jar ejbar
JAR
ejb-client JAR (class-
loader)

ejb-jar

. <ejb-client-jar>employee_service_client.jar</ejb—-client-jar>

<IELEMENT gjb-jar (description?, display-name?, small-icon?, large-icon?,
enter prise-beans, assembly-descriptor?, gb-client-jar?)>

e ejb—jar EJB (root)

<IELEMENT gjb-link ({°CDATA)>

ejb-link ejbqar EJB
ejb-ref
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ejb-link J2EE
ejbar ejb—jar
ejb-ref

. <ejb-link>EmployeeRecord</ejb-link>

<IELEMENT gjb-name (#PCDATA)>

ejb-name

ejbqar

ejb-name

NMTOKEN

entity, method, session

. <ejb-name>EmployeeService</ejb-name>

<IELEMENT e¢jb-ref (description?, e€b-ref-name,
remote, gb-link?)>

ejb-ref

ejb-link
ejb—jar

entity  session

<IELEMENT gjb-ref-name (#°PCDATA)>

ejb-ref-name EJB

ejb-ref

. <ejb-ref-name>ejb/Payroll</ejb-ref-name>

<IELEMENT ¢gjb-ref-type (#PCDATA)>
ejb-ref-type
ejb-ref-type

ejb-name

ejb—jar
ejb-jar

JNDI

gb-ref-type, home,

‘ ejbs’
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<ejb-ref-type>Entity</ejb-reftype>
<ejb-ref-type>Session</ejb-ref-type>
ejb-ref
<IELEMENT enterprise-beans (session | entity)+>

enterprise-beans ,

<IELEMENT entity (description?, display-name?, small-icon?, large-icon?,
gb-name, home, remote, egjb-class, persistence-type, prim-key-class,
reentrant, cmp-field*, primkey-field?, env-entry*, gb-ref*, security-role-
ref*, resour ce-ref*)>

entity . primkey —field
persistency-type Container

persistence-type Container cmp-field

persistence-type
Bean cmp-field

enterprise-beans

<IELEMENT env-entry (description?, env-entry-name, env-entry-type,
env-entry-value?)>
env-entry

entity  session

<I[ELEMENT env-entry-name (#PCDATA)>
env-entry-name

env-entry

: <env-entry-name>minAmount</env-entry -name>

<IELEMENT env-entry-type (#PCDATA)>

env-entry -type

env-entry

. <env-entry-type>java.lang.Boolean</env-entry-type>
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<IELEMENT env-entry-value (#PCDATA)>
env-entry -value

env-entry

. <env-entry-value>100.00</env-entry -value>

<IELEMENT field-name (#PCDATA)>

field-name
public

cmp-field

: <field-name>firstName</field-Name>

<!ELEMENT home (#PCDATA)>
home
ejb-ref, entity, session

: <home>com.aardvark.payroll.PayrollHome</home>

<IELEMENT large-icon (#PCDATA)>
large-icon (32x32)
ejb—jar
JPEG GIF ©.jpg’
.gif

: <large-icon>employee-service-icon32x32.jpg</large-icon>

<IELEMENT method (description?, g b-name, method-intf?, method-name,
method-params?)>

method

. ejb-name

method

¥ at st

<method>
<ejb-name>EJBNAME</ejb-name>
<method-name>*</method -name>

</method>
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Yoatoat

<method>
<ejb-name>EJBNAME</ejb-name>
<method-name>METHOD</method-name>
</method>

7
. PARAM-1 PARAM-n
array

method-permission  container-transaction

method EmployeeService

<method>
<ejb-name>EmployeeService</ejb-name>
<method-name>*</method -name>

</method>

method EmployeeService

<method>
<ejb-name>EmployeeService</ejb-name>
<method-name>create</method -name>

</method>

method EmployeeService
create(String firstName, String LastName)
<method>
<ejb-name>EmployeeService</ejb-name>
<method-name>create</method -name>
<method-params>
<method-param>java.lang.String</method -param>
<method-param=>java.lang.String</method -param>

</method-params>

create
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</method>

<IELEMENT method-intf (#PCDATA)>

method-intf
method

method-intf
<method-intf>Home</method -intf>
<method-intf>Remote</method-intf>

method

<IELEMENT method-name (#PCDATA)>

method-param
(asterisk : *)

method

<IELEMENT method-param (#PCDATA)>
method-param

method-params

<IELEMENT method-params (method-param*)>

method-params

method

<IELEMENT method-permission (description?, role-name+, method+)>

method-permission

. method-permission

security -role

assembly -descriptor
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<IELEMENT persistence-type (#PCDATA)>
persistence-type
persistence-type
<persistence -type>Bean</persistence-type>
<persistence -type>Container</persistence-type>

entity

<IELEMENT prim-key-class (#PCDATA)>

prim-key-class

prim—key -class

java.lang.Object

entity

<prim-key-class>java.lang.String</prim-key-class>
<prim-key-class>com.wombat.empl.EmployeelD</prim-key-class>

<prim-key-class>java.lang.Object</prim-key-class>

<IELEMENT primkey-field (#PCDATA)>
primkey —field

primkey —field cmp-field

entity

: <primkey —field>Employeeld</primkey —field>

<IELEMENT reentrant (#PCDATA)>
reentrant

reentrant

<reentrant>True</reentrant>
<reentrant>False</reentrant>

entity
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<I[ELEMENT remote (#PCDATA)>
remote

ejb-ref, entity, session

<IELEMENT res-auth (#PCDATA)>

res-auth

<res-auth>Application</res-auth>
<res-auth>Container</res-auth>

resource —ref

<IELEMENT res-ref-name (#PCDATA)>

res-ref-name
manager connection factory reference)

resource —ref

<IELEMENT res-type (#°CDATA)>

res-type

resource —ref

<IELEMENT resourceref (description?, restef-name,

auth)>

resource —ref

entity  session

<resource-ref>
<res-ref-name>EmployeeAppDB</res-ref-name>
<res-type>javax.sql.DataSource</res-type>
<res-auth>Container</resauth>

</resource-ref>

<IELEMENT role-link (#PCDATA)>

(resource

restype, res-
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role-link
role-link security -role
security -role-ref
<IELEMENT role-name (#PCDATA)>
role-name NMTOKEN
(lexical rules)
method-permission, security +ole, security -role -ref
<IELEMENT security-role (description?, role-name)>
security -role
assembly -descriptor
<security-role>
<description>
This role includes all employees who are authorized
to access the employee service application.
</description>
<role-name>employee</role-name>
</security-role>
<IELEMENT security-role-ref (description?, role-name, role-link?)>
security -role-ref
role-name EJBContext.isCallerinRole(String roleName)
String . role-link
security -role
entity  session
<IELEMENT session-type (#PCDATA)>
session -type
session -type
<session-type>Stateful</session-type>
<session-type>Stateless</session-type>
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<IELEMENT session (description?, display-name?, small-icon?, large-
icon?, € b-name, home, remote, gjb-class, session-type, transaction-type,
env-entry*, gfb-ref*, security-role-ref*, resour ce-ref*)>

session

enterprise-beans

<IELEMENT small-icon (#PCDATA)>

small-icon (16 x 16)
ejb-jar

JPEG GIF Cipg f g

: <small-icon>employee-service -icon16x16.jpg</small -icon>

<IELEMENT transactiontype (#PCDATA)>
transaction-type

transaction-type

<transaction-type>Bean</transaction-type>

<transaction-type>Container</transaction-type>

<IELEMENT trans-attribute (#PCDATA)>

trans —attribute

trans —attribute

<trans-attribute>NotSupported</trans-attribute>
<trans-attribute>Supports</trans-attribute>
<trans-attribute>Required</trans-attribute>
<trans-attribute>RequiresNew</trans-attribute>
<trans-attribute>Mandatory</trans-attribute>

<trans-attribute>Never</trans-attribute>

container-transaction
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e 1D

EJB EJB

<IATTLIST assembly-descriptor id ID #IMPLIED>
<IATTLIST cmp-field id ID #IMPLIED>
<IATTLIST container-transaction id ID #IMPLIED>
<IATTLIST description id ID #IMPLIED>
<IATTLIST display-name id ID #IMPLIED>
<IATTLIST ejb-class id ID #IMPLIED>
<IATTLIST ejb-client-jar id ID #IMPLIED>
<IATTLIST ejb-jar id ID #IMPLIED>
<IATTLIST ejb-link id ID #IMPLIED>
<IATTLIST ejb-name id ID #IMPLIED>
<IATTLIST ejb-ref id ID #IMPLIED>
<IATTLIST ejb-refname id ID #IMPLIED>
<IATTLIST ejb-ref-type id ID #IMPLIED>
<IATTLIST enterprise-beans id ID #IMPLIED>
<IATTLIST entity id ID #IMPLIED>

<IATTLIST env-entry id ID #IMPLIED>
<IATTLIST env-entry-name id ID #IMPLIED>
<IATTLIST env-entry-type id ID #IMPLIED>
<IATTLIST env-entry-value id ID #IMPLIED>
<IATTLIST field-name id ID #IMPLIED>
<!ATTLIST home id ID #IMPLIED>

<IATTLIST large-icon id ID #IMPLIED>
<!ATTLIST method id ID #IMPLIED>
<IATTLIST method -intf id ID #IMPLIED>
<IATTLIST method-name id ID #IMPLIED>
<IATTLIST method -param id ID #IMPLIED>
<IATTLIST method -params id ID #IMPLIED>
<IATTLIST method -permission id 1D #IMPLIED>
<IATTLIST persistence-type id ID #IMPLIED>
<IATTLIST prim-key-class id ID #IMPLIED>
<IATTLIST primkey-field id ID #IMPLIED>
<IATTLIST reentrant id ID #IMPLIED>
<IATTLIST remote id ID #IMPLIED>
<IATTLIST res-auth id ID #IMPLIED>
<!IATTLIST res-ref-name id ID #IMPLIED>
<IATTLIST res-type id ID #IMPLIED>
<IATTLIST resource-ref id ID #IMPLIED>

JSTORM

<71/76>



Enterprise Java Beans 5
Revision: <1.0>

Issued by: <

1

, >
<2000/9/1>

<IATTLIST role-link id ID #IMPLIED>
<IATTLIST role-name id ID #IMPLIED>
<IATTLIST security-role id ID #IMPLIED>
<IATTLIST security-role-ref id ID #IMPLIED>
<IATTLIST session-type id ID #IMPLIED>
<IATTLIST session id ID #IMPLIED>
<IATTLIST small-icon id ID #IMPLIED>
<IATTLIST transaction-type id ID #IMPLIED>
<IATTLIST trans-attribute id ID #IMPLIED>

Descriptor

DTD

#5E
import javax.ejb.*;
import java.rmi.*;

import java.util.*;

public interface EmpContainerHome extends EJBHome

{

public EmpContainer create(int empno, String ename,

String job, int mgr, Date hiredate,
int sal, int comm, int deptno)

throws CreateException, RemoteException;

public EmpContainer findByPrimaryKey(Integer empno)

throws FinderException, RemoteException;
public Enumeration findByDeptno(int deptno)

throws FinderException, RemoteException;

}

< > EmpContainerHome.java

Voot ot

import javax.ejb.*;
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import java.rmi.*;

public interface EmpContainer extends EJBObject

{

public String getEname() throws RemoteException;

public int getEmpno() throws RemoteException;
public String getJob() throws RemoteException;
public int getMgr() throws RemoteException;

public java.util.Date getHiredate() throws RemoteException;

public int getSal() throws RemoteException;
public int getComm() throws RemoteException;

public int getDeptno() throws RemoteException;

< > EmpContainer.java

Voatt

import javax.ejb.*;

public class EmpContainerBean implements EntityBean

{

public String ename;

public int  empno;

public String job;

public int  mgr;

public java.sqgl.Date hiredate;
public int  sal;

public int  comm;

public int  deptno;

EntityContext ctx;

public void ejbActivate() {}

public void ejbPassivate() {}

public void ejpbRemove() {}

public void setEntityContext(EntityContext ctx)
this.ctx = ctx;

}

public void ejbLoad() {}
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public void ejbStore() {}
public void unsetEntityContext() {}

public Integer ejbCreate(int empno, String ename, String job,
int mgr, java.util.Date hiredate, int sal,
int comm, int deptno) {
this.empno = empno;
this.ename = ename;
this.job = job;
this.mgr = mgr;
this.hiredate = new java.sgl.Date(hiredate.getTime());
this.sal = sal;
this.comm = comm;
this.deptno = deptno;
return null;
}
public void ejbPostCreate(int empno, String ename,
String job, int mgr,
java.util.Date hiredate, int sal,
int comm, int deptno) {}
public String getEname()
{
return ename;
}
public int getEmpno()
{
return empno;
}
public String getJob()
{
+ return job;
}
public int getMgr()
{
return mgr;
}
public java.util.Date getHiredate()
{

return new java.util.Date(hiredate.getTime());
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}
public int getSal()

{
return sal;
}
public int getComm()
{
return comm,;
}
public int getDeptno()
{

return deptno;

< > EmpContainerBean.java

Voatst

EmpContainer

<?xml version="1.0"?>

<IDOCTYPE ejb-jar PUBLIC -//Sun Microsystems, Inc.//DTD Enterprise
JavaBeans 1.1//EN' ‘http://java.sun.com/j2ee/dtds/ejb-jar_1_1.dtd'>

<ejb-jar>
<enterprise-beans>
<entity>
<ejb-name>EmpContainer</ejb -name>
<home>EmpContainerHome</home>
<remote>EmpContainer</remote>
<ejb-class>EmpContainerBean</ejb-class>
<persistence-type>Container</persistence -type>
<prim-key-class>EmpPK</prim-key-class>
<reentrant>False</reentrant>
<cmp -field>
<field-name>deptno</field-name>
</cmp-field>

<cmp -field>
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<field-name>mgr</field-name>
</cmp-field>
<cmp -field>
<field-name>comm</field-name>
</cmp-field>
<cmp -field>
<field-name>hiredate</field-name>
</cmp-field>
<cmp -field>
<field-name>job</field-name>
</cmp-field>
<cmp -field>
<field-name>empno</field-name>
</cmp-field>
<cmp -field>
<field-name>sal</field-name>
</cmp-field>
<cmp -field>
<field-name>ename</field-name>
</cmp-field>
</entity>
</enterprise-beans>
<assembly-descriptor>
<container-transaction>
<method>
<ejb-name>EmpContainer</ejb-name>
<method -intf>Remote</method-intf>
<method -name>*</method-name>
</method>
<trans-attribute>Required</trans-attribute>
</container-transaction>
</assembly-descriptor>
</ejbqjar>
< > ejb-jar.xml
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