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4.5 (Transaction)
.BJ
B
4.5.1 ?
1)
ACID(Atomicity, Consistency, Isolation, Durability)
.ACID
O Atomicity :
“All or Nothing”
O Consistency :
O Isolation:
(Seridlization)
O Durdhility : 2
“1

ACID
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113 (rollba:k)n 113 ” 113
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Alle Anderungen ]
sind dauerhaft commit()

method,() method,() method ()
S I
: i sl
Tm';:;kt'“" Arbeitsschritte
5 en £ z
({transaktionsgesichert) Alle Anderungen
werden zuriickgesetzt roliback()
S I
——
Transaktion
< 1> (Transaction starten— ,
Arbeitsschritte(...)—=> ->Transaction—> ,
Alle Anderungen sind dauerhaft-> ,
All Anderungen werden zur ...—> ,
In Ordnung—> ?,Ja—> , Nein—> )
TP (TP Monitor)
2) EJB
PEE COBA  OTS(Object Transaction Service)
JTS(Java Transaction Service)
OTS CORBA ,

- LY r

Transactional Server Recoverable Server

Trans?ctlonal Transactional Recoverable
Client

! Object
Resource
commit

rallback

Transaction
Context

Transaction Service

< 2> 0TS
OTS X/Open DTP JTS
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oTS (binding)

(Nested Transaction)
.BB11

(Flat Transaction)
1

bagln Transaklion Commmit

< 3> (transaktion—> )

begin ocommi
-

Untertransaktion

hegin

< 4> (Haupttransaction— , Untertransaktion—> )
100
H1->2->3->4>.. ->100" 9
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EB , ACID
EB
EB EJB JTS JTA(J
avaTransaction APl)  javax.transaction,UserTransaction
.EB EB
4.5.2 EJB
EJB
EB
client EIB Server
L i
database A database B database C
< 5>
EJB
EB
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PEE JINDI AP UserTransaction
E B Sereer

NS

datbase A
R ETR Server
‘\\.\H
Wy
LLL o
-
_____H.- %
éu -
tatbaze B

. EJB

JSTORM(www.jstorm.pe.kr) <9/61>



EJB Issued by: < >

Revision: <1.0> 2001-06-11
client EJIB Server
begin
-
comimit
database A database B
< 8> EJB
javax.transaction.UserTransaction
CORBA EB
(bridge) CORBA EB
EB
CORBA client EIB Server
OGO
bridge -
LU 6.2
database A database B
< o> EJB
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4.5.3 EJB

(begin) (Commit) (Rollback)

(who) (when)

boundary)

0{ 0{
}
} 0{
}
tx.begin; // tx.begin; //
0; 0;
tx.commit; // 0;
tx.commit; //
< 1>
EB
« )
EJB . “
(programmign transaction type)”, “ (declarative tran
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saction type)”

EJB
EJB
, , AP JTA(Java Transaction A
PI) 13 ”
EB
< 2>EJB
EJB “
EJB
EB “
4.5.4

javax.transaction.UserTransaction
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ainterfaces

UserTransaction
begin();
cammit])
getStatus()int
roflback();
salRollbackOnly(};
selTransactionTimoutint sec);

< 10> javax.transaction.UserTransaction

O , , .(begin(),commit(),rollback())

@) . (setRallbackOnly())

O . (getStatus())

O (timeout) . (setTransactionTimeout())

begin() , commit()
, rollback() . begin() commit()
java.sgl.Connection  commit(), roll
back() . JTA
UserTransaction JINDI

java.util.Properties env = ...

Context ctx = new InitialContext(env);
tx=(javax.transaction.UserTransaction)ctx.lookup(‘javax.transaction.UserTra
nsaction");

tx.begin(); 7/

bean.deposit(100); 7/
tx.commit(); tx.rollback(); 7/

< 1> « ”
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4.5.5

1)

EJB-Server

EJB-Server

< 11>

JDBC JTA
JTA

JDBC DBMS

ship ship()
JDBC .. con

java.sgl.Connection .

public void ship (String productld, String orderld, int quantity) {

try {
con.setAutoCommit(false); //

updateOrderltem(productld, orderld);
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updatelnventory(productid, 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());
}
}
}
< 2> JDBC
JDBC JTA (JTA 4.
34 ) context  SessionContext EBCo
ntext .context EJB setSes
sionContext(SessionContext a) EJB
SessionContext getUserTransaction() UserTransaction

public void withdrawCash(double amount) {

UserTransaction ut = context.getUserTransaction(); // UserTransaction

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

throw new EJBException
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(“Transaction failed: " + ex.getMessage());
}
}
< 3> JTA
JTA .cxt  SessionContext
UgerTransaction tx=otxt.getOserTrangaction();
tx.begin(};
I;;:cn.mi\'.t] i ¥
1
EJB-Server
< 12> JTA
2) VS
EB
“ ” EBContext getRollbackOnly() setR
ollbackOnly() . “ K
. meth
od1() method3()

public class MySessionEJB implements SessionBean {
EJBContext ejbContext;
InitialContext initCtx;

public void methodl(...) {
java.sqgl.Statement stmt;

// EJBContext UserTransaction
ut = ejbContext.getUserTransaction();

/

ut.begin();
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public void method2(...) {
javax.sgl.DataSource ds;
java.sgl.Connection con;
java.sgl.Statement stmt;
/
ds = (javax.sgl.DataSource)
initCtx.lookup(“java:comp/env/jdbcDatabase”);
con = ds.getConnection();
/
stmt = con.createStatement();
stmt.executeUpdate(...);
stmt.executeUpdate(...);
/
stmt.close();
con.close();

public void method3(...) {
// EJBContext UserTransaction

ut = ejbContext.getUserTransaction();
/
ut.commit();

, EB
(someMethod())

public class MySessionEJB implements SessionBean {
EJBContext ejbContext;

public void someMethod(...) {
javax.transaction.UserTransaction ut;
javax.sqgl.DataSource ds1;
javax.sql.DataSource ds2;
java.sgl.Connection conl;
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java.sgl.Connection con2;
java.sql.Statement stmt1;
java.sgl.Statement stmt2;

InitialContext initCtx = new InitialContext();

dsl = (javax.sqgl.DataSource)
initCtx.lookup(*“java:comp/env/jdbcDatabasel”);

conl = dsl.getConnection();

stmtl = conl.createStatement();

ds2 = (javax.sql.DataSource)
initCtx.lookup(“java:comp/env/jdbcDatabase2”);

con2 = ds2.getConnection();

stmt2 = con2.createStatement();

// UserTransaction
ut = ejbContext.getUserTransaction();

V/4
ut.begin();

stmtl.executeQuery(...);
stmtl.executeUpdate(...);
stmt2.executeQuery(...);
stmt2.executeUpdate(...);
stmtl.executeUpdate(...);
stmt2.executeUpdate(...);

V/4
ut.commit();

/
stmtl.close();
stmt2.close();
conl.close();
con2.close();

< 5>
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4.5.6

1

EB

EB

6 (NotSupported, Required, Suppotts,
RequiresNew, Mandatory, Never)

EJB ?
? EB .2
( :

, ) (implement)

. EB
(implement)

EB
EB
. EB
EJB ( : , )
EB
EJB
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LG e IR L GTRRIE CILI TR DO LATLL R N AN DR U R

Container Managed ESuppor ted

equired
Deployment Supports
Dascriptor RegquiresHew
Mandatory
Heve

EJB-Server
ex.beaginl);

Client Bean

Ex.commit{);

< 13>

O javasgl.Connection commit, setAutoCommit, rollback
O javax.gh.EBContext getUsaerTransaction
O javax.transaction.UserTransaction

. Not Supported
EB
Client Container
ff Eeine Transaktion akeiw
bean.deposit (1} e bean.deposit (1)
< 14>

“ (Not Supported)”

(suspend)
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Client Container
r utx.begin();
bé;n‘deposittll F p ubx.suspend();
| hs bean.depogit (1) ;;
L outx.oommit () ubx, resume () ;
< 15>
(Transaction Context)
deposit()
(
)
1-begin
/_Sillg- 00T deposit___>>{Aceount
Client 3-commit Bean
/_E ?_\ |0Cdeposk ~> CONMAINEr nOdepost>{Account
. Bean
Client
< 16> “Not Supported”
. Supports
Client Container
beém.dapnait[l] ¥ I bean.deposit{l);
< 17>
ort
" (Supp )n
<21/61>
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Client Container
rutx.begin(};
Ji bean.deposit (1) # bean.deposit(l);
8 u;_: commi k() ;
< 18>
' “Required”
“Not Support”
deposit()

1-begin
12

Client 3-commit

|0 depest > COMAINEr [ depost '

< 19> “Supports”

Client

“ Supports”

. Mandatory
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Client Container
rukx. . begin();
‘ﬁl bean.depogit(l); B bhean.deposit(l);
;I;;c.cnmiti] i
< 20>
, “ (Manda
tory)”
(TransactionRequiredException)
1-begin I .
Client 3-commit
UD Contai Accoun
. Bean
Client
< 21> “Mandatory”
“Mandatory”
. Required
EB
Client Container
bean.deposit (1) ; i tx.bagin(); l
bean.deposit (1) ; I
Ex.ocommit () /) tﬁllbaf_‘k[:l.-l
<23/61>
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< 22>

Client Container
[utx;hegiﬂ {hs

*-’; bean.depogit (1} p bean.depogit(l};

ubx, commi k() ;

< 23>

“ (Required)”

1-begin
12

101 deposimg
Client 3-commit

_ begin
|0Cdepast > Conainer g
Client _ commit

< 24> “Required’

“Required”

Atomicity

. RequiresNew
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Client Container

bean.deposit (1) 5

P ex.begin(); |
bean .deposit (1) ;-
tx.commit ()}

< 25>

, (RequiresNew)”

(suspend)

Client Container
utx.begin{} s

% bean.deposit (1)

P utx.guespend(); ']

! tx.begin(); ‘] |
“utx. commit () ; bean.deposit (1)1
tx.comnit () |
utx.resume|) ; .

< 26>

1-begin

! ' lCIlent

3-comm|t commit

gin
UD dewt . Container “
Client commit
< 27> “RequiresNew”
“RequiresNew’

“Required”

JSTORM(www.jstorm.pe.kr)

<25/61>



EJB Issued by: < >
Revision: <1.0> 2001-06-11
. Never
“ (Na/a.)n .
java.rmi.RemoteException
“NotSupport”
Container
}-:,é._;m.cepasiL[l] 1 I bean.deposit{l);
" Na/a,ﬂ
6 (T1:
, T2:EB )

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

3>6
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” . JDBC

2)

6 EJB

<enterprisebeans>...</enterprise-beans> Container
. “<enterprise-beans>...<session>...<transaction-
type>Container</transactiontype>...</session>...</enterprise-beans>"
<assembly-descriptor>. .. </assembly-descriptor>
<container-transaction>. .. </contai ner-transaction>
. “<container-
transacti on><method><gjb-name>EmployeeRecord</g b -name><method
name>updatePhoneNumber</method-name></method><trans-attribute>Mandatory</trans

attribute></container-transaction>" EmployeeRecord
updatePhoneNumber “Mandatory”
. EmployeeRecord
updatePhoneNumber “Mandatory”
<ejb-jar>

<enterprise-beans>
<session>

<transaction-type>Container</transaction-type>
</session>
;/enterpriseubeans>
<assembly-descriptor>

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

<container-transaction>

<method>

<gjb-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>
</ejb-jar>

< 6>

GUI

EJB

JPEE SDK
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< 30>

3)

. someMethod() )

public class MySessionEJB implements SessionBean {
SessionContext ejbContext;

/

public void someMethod(...) {
java.sgl.Connection conl;
java.sgl.Connection con2;
java.sqgl.Statement stmt1;
java.sqgl.Statement stmt2;

/4

conl=..

con2 = ..;

stmtl = conl.createStatement();
stmt2 = con2.createStatement();

r

*/

stmtl.executeQuery(...);
stmtl.executeUpdate(...);
stmt2.executeQuery(...);
stmt2.executeUpdate(...);
stmtl.executeUpdate(...);
stmt2.executeUpdate(...);

//
conl.close();
con2.close();
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}
}
< 7

SessionContext javax.gb.EBContext  setRollbackOnly()
javax.gb.EBBContext  getRollbackOnly() setRollbackOnl

y0

4) SessionSynchronization

SessionSynchronization

SessionSynchronization

. SessionSynchronization

“... implement javax.gjb.SessionSynchronization”
3

public void afterBegin()

public void beforeCompletion()

public void afterCompletion(boolean committed)
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< 4> javax.ejb.SessionSyncrhonization

mstance throws system
does not exception from any method

cXIst

create(args)

v

1. newlnstance()
2. setSessionContext{sc) *

elbRemove()

o timeout
3. ejbCreate(args)
chosen as LRU victim
removef), +

or timeout

ejbPassivate()

non-tx method

method ready passive

ejbActivate()

!

contmit  pollback method

' \

1. beforeCompletion()  afterCompletion(false)
2. afterCompletion(true)

ix method

afterBegin()

i stgthod ‘ non-ix ar different :‘;f:;i?;};’
create() action initiated by client
newlnstance action initiated by container
< 31>
SessionSynchronization
afterBegin() . diterBegi

n()

beforeCompletion()
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afterCompletion(true)
beforeCompletion() afterCompletion(fal se)
?
SessionSyncrhonization ?
. Count
1 . Count count()
“Required”
count() EJB
count() count()
afterBegin() . count
0 . “return ++va;” . count()
beforeCompletion() afterCompletion(true)
“if (b==fdse) .. .
count() , afterCompl
etion(false) . val 1 . count()
val 1
afterCompletion(false) 1

SessionSynchronization

public class CountBean implements SessionBean, SessionSynchronization {

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() {}

JSTORM(www.jstorm.pe.kr) <33/61>



EJB Issued by: < >
Revision: <1.0> 2001-06-11

public void beforeCompletion() {}

public void ejpRemove() {}

public void ejbActivate() { }

public void ejbPassivate() {}

public void setSessionContext(SessionContext ctx) {}

}

< 8> CountBean.java

4)

SessionContex
t setRollbackOnly
EJBEXception

setRollbackOnly

javax.gjb.EJBException

EJB CreateE
xception, ObjectNotFoundException, RemoveException . ebCreate(
) CreateException

InsufficientBal anceException

SessioContext setRollbackOnly .(context  Sess
ionContext ) )
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EJBExeption

public void transferToSaving(double amount) throws
InsufficientBalanceException {

checkingBalance -= amount; //
savingBalance += amount; //

try {
updateChecking(checkingBalance);
/4
if (checkingBalance < 0.00) {// 0
context.setRollbackOnly(); //
throw new InsufficientBalanceException(); //
}
updateSaving(savingBalance); // 0
} catch (SQLException ex) { // SQL ,
throw new EJBException
// EJBException
("Transaction failed due to SQLException: "
+ ex.getMessage());

}
}
< o> “ "
try {
/
if ( == true ) {
context.setRollbackOnly(); //
throw new 0;
}
/4
} catch( ){
throw new EJBException(); //
}
< 10>
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4.5.7
4.5.7.1
( , ) Bank
transferToSaving . BankBean

checkingBalance, savingBalance
SessionSynchronization

beforeCompletion(), afterCompletion()

1)
EJB
Bank.java, BankClient.java, BankEJB.java, BankHome.java, createTable.sql,
InsufficientBalanceException.java
2)

.Bank java:

import javax.ejb.EJBObject;
import java.rmi.RemoteException;

public interface Bank extends EJBObject {

/A “

public void transferToSaving(double amount) throws RemoteException;
V/4

public double getCheckingBalance() throws RemoteException;
//

public double getSavingBalance() throws RemoteException;

}
< > Bank.java
. BankEJB java:

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

public class BankEJB implements SessionBean, SessionSynchronization {

private String customerld;

private double checkingBalance;

private double savingBalance;

private SessionContext context;

private Connection con;

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

V/4
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;
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public void ejbCreate(String id) throws CreateException {
customerld = id;

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("ejbRemove 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;

/e ” (transferToSaving)
public void afterBegin() {
System.out.printin("afterBegin()");

try {

// checkingBalance
checkingBalance = selectChecking();
// savingBalance

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, savingBalance
/4 checkingBalance,
// savingBalance .
checkingBalance = selectChecking();
savingBalance = selectSaving();
} catch (SQLException ex) {
throw new EJBException("afterCompletion SQLException: " +
ex.getMessage());

public BankEJB() {}
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[k Ak ko kokkk f
/ checkingBalance .
private void updateChecking(double amount) throws SQLException {

String updateStatement =
"update checking set balance = ?" +
"‘where id = 7,

PreparedStatement prepStmt =
con.prepareStatement(updateStatement);

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

}

/ savingBalance

private void updateSaving(double amount) throws SQLException {
String updateStatement =
"update saving set balance = ?" +
"where id = 7"

PreparedStatement prepStmt =
con.prepareStatement(updateStatement);

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

/4 checkingBalance .
private double selectChecking() throws SQLEXxception {

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.close();
throw new EJBException
(‘Row for id " + customerld + " not found.");

// savingBalance .
private double selectSaving() throws SQLException {
String selectStatement =
"select balance " +
"from saving where id = ? ",
PreparedStatement prepStmt =
con.prepareStatement(selectStatement);

prepStmt.setString(1, customerld);
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

. InsufficientBalanceException.java :

public class InsufficientBalanceException extends Exception {

public InsufficientBalanceException() { } //

public InsufficientBalanceException(String msg) {
super(msg);

< > InsufficientBalanceException.java

. createTable.sql :

drop table checking;
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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;

. 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(objref,
BankHome.class);

Bank duke = home.create("123"); // 123
duke.transferToSaving(40.00); // 40.00
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System.out.printin(“‘checking: " + duke.getCheckingBalance());
System.out.printin("saving: " + duke.getSavingBalance());

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

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

}
}
}
< > BankClient.java
4.5.7.2 1 (JDBC )
« ) WareHouse
ship .JbBC
1)
EB
Warehouse.java, WarehouseClient.java, WarehouseEJB.java,
WarehouseHome.java, createTable.sql
2)
. Warehousejava:

import javax.ejb.EJBObject;
import java.rmi.RemoteException;
import java.sql.SQLEXxception;

public interface Warehouse extends EJBObject {
// .
public void ship(String productld, String orderld, int quantity)
throws RemoteException;
//
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public String getStatus(String productld, String orderld)
throws RemoteException;

< > Warehouse.java

. WarehouseEJB.java:

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

public class WarehouseEJB implements SessionBean {

private SessionContext context;
private Connection con;
private String dbName = "java:comp/env/jdbc/WarehouseDB";

public void ship (String productld, String orderld, int quantity) {

try {
con.setAutoCommit(false); //

updateOrderltem(productid, orderld);
updatelnventory(productid, quantity);
con.commit(); //
} catch (Exception ex) {
try {
con.rollback(); // .
throw new EJBException("Transaction failed: " + ex.getMessage());
} catch (SQLException sgx) {
throw new EJBException("Rollback failed: " + sqx.getMessage());

public String getStatus(String productld, String orderld) {

try {
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return selectStatus(productld, orderid);
} 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());

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) {
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throw new EJBException(ex.getMessage());

public void setSessionContext(SessionContext context) {

this.context = context;

public WarehouseEJB() {}

/ kkkkkhkkhhkkhkkkhkkkhkkhkkkik *kkkkkkhkkhhkkhkkhkhhkkhhkkhkkhkkik /

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

String result;

String selectStatement =
"select status " +
"from order_item where product id =?" +
"and order_id = ?";

PreparedStatement prepStmt =
con.prepareStatement(selectStatement);

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

ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
result = rs.getString(1);

}
else {
result = "No rows found.";

prepStmt.close();
return result;

private void updateOrderltem(String productld, String orderld)
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throws SQLException {

String updateStatement =
"update order_item set status = 'shipped’ " +
"where product_id=?"+
"and order_id = ?";

PreparedStatement prepStmt =
con.prepareStatement(updateStatement);

prepStmt.setString(1, productid);
prepStmt.setString(2, orderld);
prepStmt.executeUpdate();
prepStmt.close();

private vad updatelnventory(String productld, int quantity)
throws SQLEXxception {

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();

}
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} // WarehouseEJB;

. WarehouseHome java.:

> WarehouseEJB.java

import java.rmi.RemoteException;

import javax.ejb.*;

public interface WarehouseHome extends EJBHome {

public Warehouse create()

throws RemoteException, CreateException;

< > WareHouseHome.java

. createTable.sql :

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;
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. 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) {

try {
Context initial = new InitialContext();
Object objref = initial.lookup("MyWarehouse");

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

45.7.3 20TA )

ATM( , ) Teller
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ATM

withdrawCash . JDBC JTA

1)

EJB

Teller.java, TellerClient.java, TellerEJB.java, TellerHome.java, createTable.sql
2)

. Telerjava:

import javax.ejb.EJBObject;
import java.rmi.RemoteException;

public interface Teller extends EJBObject {
// ATM
public void withdrawCash(double amount)
throws RemoteException;

//
public double getCheckingBalance()
throws RemoteException;

< > Teller.java

. TdlerEB.java:

import java.util.*;

import javax.ejb.*;

import java.sql.*;

import javax.sql.*;

import javax.naming.*;
import javax.transaction.*;

public class TellerEJB implements SessionBean {
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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 .
UserTransaction ut = context.getUserTransaction();

try {
ut.begin(); //
updateChecking(amount);.
/ DB
machineBalance -= amount;
/
insertMachine(machineBalance);
V/4 DB

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());

public double getCheckingBalance() {

try {
return selectChecking();
} catch (SQLException ex) {
throw new EJBException
("Unable to get balance: "
+ ex.getMessage());
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public void ejbCreate(String id) throws CreateException {

customerld = id;

try {
makeConnection();

machineBalance = selectMachine();
} catch (Exception ex) {
throw new CreateException(ex.getMessage());

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 EJBEXxception(ex.getMessage());
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public void setSessionContext(SessionContext context) {
this.context = context;

public TellerEJB() {}

Y i Fkd kA H AT AT [

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 = 7"

PreparedStatement prepStmt =
con.prepareStatement(updateStatement);

prepStmt.setDouble(1, amount);
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 )";
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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();
throw new EJBException
('Row for id " + customerld + " not found.");

private double selectChecking() throws SQLException {

String selectStatement =
"select balance " +
"from checking " +
"where id = 7"
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.close();
throw new EJBException
("‘Row forid " + customerld + " not found.");

}// TellereJB

< > TellerEJB.java

. TdlerHomejava:

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

public interface TellerHome extends EJBHome {

public Teller create(String id)
throws RemoteException, CreateException;

< > TellerHome.java

. createTable.sql :
drop table checking;
create table checking

(id varchar(3) constraint pk_checking primary key,
balance decimal(10,2));
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insert into checking
values ('123', 500.00);

drop table cash_in_machine;

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

insert into cash_in_machine
values (10000.00, current_date);

exit;

. TellerClient.java:

import java.util.*;

import javax.naming.Context;

import javax.naming.InitialContext;
import javax.rmi.PortableRemoteObiject;

public class TellerClient {

public static void main(String[] args) {

try {
Context initial = new InitialContext();

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

TellerHome home =
(TellerHome)PortableRemoteObject.narrow(objref,
TellerHome.class);

Teller duke = home.create("123"); // 123
System.out.printin(“‘checking =" + duke.getCheckingBalance());
duke.withdrawCash(60.00); // 60

System.out.printin(“‘checking = " + duke.getCheckingBalance());
duke.remove();
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} catch (Exception ex) {
System.err.printin("Caught an exception." );
ex.printStackTrace();

< > TellerClient.java
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4.5.8 Isolation

45.8.1

“All or Nothing”

Isolation

a. Dirty Read

A B . B
A

b. Non-Repeatable Read

c. Phantom Read

. Dirty Read

T1 T2 .
T2 T1 T T1
T2 T1
Dirty Read
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T1 T2
] :E‘date Datenbank
read hhhl""‘""'--.-..... | |
o ....u-“% |
1] "™ rollback
< 32> Dirty Read (Datenbank —> )
. Non Repeatable Read
T1 T2
.T1 T2
Non-Repeatable Read
T T2
o "“""""---....,_,_.ffad Datenbank
update -hhh"'"""'---.-... | |
2]
o -.-m-l-l*ﬂ#:;:é.
< 33> Non Repeatable Read (Datenbank-> )
. Phantom Read
T1 “select * where (title=" EJB’)" T2
tite “EJB’ . select
T1 Phantom Read
T1 gelegt *,, where (title="EJB")
o o Datenbank
Elede ..
“l-h-'-‘"‘-h“_“ :
' TR
e LT T
ll-......‘h
ETE
o | selactd

34> Phantom Read (Datenbank—>
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JDBC java.sgl.Connection setTransaction
Isolation Isolation . Isolation

Isol ation

N
H

TRANSACTION_READ_UNCOMMITEED

TRANSACTION_READ_COMMITTED

TRANSACTION_REPEATABLE_READ

TRANSACTION_SERIALZABLE

< > |solation

Isolation Dirty Read, UnRepeatableRead, Phantom Read

Isolation Dirty UnRepeatable Phantom

Reads? Reads? Reads?

TRANSACTION_READ_UNCOMMITEED

TRANSACTION_READ_COMMITTED

TRANSACTION_REPEATABLE_READ
TRANSACTION_SERIALZABLE

< > |solation Dirty Read, UnRepeatble Read, Phantom Read

45.8.2 EJB Isolation

EB Isolation AM

(Resource Manager) .

DBMS Isolation locking Isolation
I solation
JBC javasgl.Connection setTransactionlsolation
Isolation . Isolation
Isolation

. Isolation

DBMS Isolation
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