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- EH B 7 CMP EntityBeanD{E Rk

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

import java.rmi.RemoteException; import java.util. Enumeration;

import javax.ejb.*; public interface CounterHome extends EJBHome {

public interface Counter extends EJBObject { Counter create(CounterKey key) throws CreateException, RemoteException;
int addValue() throws RemoteException; Counter findByPrimaryKey(CounterKey key) throws FinderException, RemoteException;
int getValue() throws RemoteException; } Enumeration findAllCounters() throws FinderException, RemoteException; }

import java.io.Serializable; Srimarn/k ey Clace
public class CounterKey implements Serializable { PrimaryKey Class
SIS Y EUET & C public interface CounterBeanFinderHelper {
public CounterKey() { this.counterKey_ = "Lab7CounterRecord"; } String findAllCountersQueryString =
public CounterKey(String argCounterKey ) { this.counterKey = argCounterKey;} " * )
public boolean equals(Object 0) { select * from ejb.counterbeantbl”; }
if(o instanceof CounterKey) {
CounterKey otherKey = (CounterKey) o;
return (((this.counterKey == otherKey.counterKey )));

}

else {
return false;

}
}
public int hashCode() {return ((new String(counterKey ).hashCode()));}
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import javax.ejb.*;
import java.rmi.RemoteException;
import com.ibm.ejs.ras.*;
public class CounterBean implements EntityBean {
private EntityContext ctx_;
/I For Tr

private static final TraceComponent tc =
Tr.register(CounterBean.class);

/I Container-managed state fields. They must be public.
public String  counterKey_ ;
public int theCount_;

public CounterBean() { Tr.event(tc, "called CounterBean() method"); }

public void setEntityContext(EntityContext argCtx) {
this.ctx_ = argCtx;
Tr.event(tc, "called setEntityContext() method "); }

public void unsetEntityContext() {
this.ctx_ = null;
Tr.event(tc, "called unsetEntityContext() method" }

public void ejbCreate(CounterKey argCounterKey) {
this.counterKey = argCounterKey.counterKey _;
this.theCount_ = 0;

Tr.event(tc, "called ejbCreate() method "); }

public void ejbPostCreate() {
Tr.event(tc, "called ejpbPostCreate() method "); }

public void ejbActivate() { Tr.event(tc, "called ejbActivate() method ); }
public void ejbLoad() { Tr.event(tc, "called ejbLoad() method "); }
public void ejbStore() { Tr.event(tc, "called ejbStore() method "); }
public void ejbPassivate() { Tr.event(tc, "called ejbPassivate() method "); }
public void ejpRemove() { Tr.event(tc, "called ejpRemove() method "); }
¢/~ __public int getvalue() throws RemoteException{
Tr.event(tc, "called getValue() method ");
return this.theCount_; }
public int addValue() throws RemoteException {
Tr.event(tc, "called addValue() method" );

this.theCount_++;
return this.theCount_ ; }
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1. d2000000000O0O0O0OERIS Server0 00 00OOOOODOO

2. CvPODBO O OO OOOCounterDBO O O O OO O
db2inst1@[/home/db2instl]db2 connect to counter
Database Connection Information
Database server DB2/6000 6.1.0
SQL authorization ID DB2INST1
Local database alias COUNTER

3. 0dopBR000000OD0O0O0D0O0OO00OD00O0DO0OOO0OOn
db2instl@[/home/db2instl]db2 list tables for schema EJB
Table/View Schema Type Creation time
COUNTERBEANTBL EJB T 2000-08-23-17.06.00.679296
1 record(s) selected.

4. JO0OSQLO OO0 00000 O0oOoO0ooobooooboooobodCounter00oonon
db2inst1@[/home/db2instl]db2 "select * from EJB.COUNTERBEANTBL"
THECOUNT _ COUNTERKEY _
801 Lab7CounterRecord
1 record(s) selected.
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unsetEntityContext()

finalize() 3. ejbFind<METHOD>()
3-1. ejbActivate()
3-2. ejbLoad()

3-3. ejbPassivate()

<EntitydDOOD0OO>

1. CounterBean() [00000000000000000]
2. setEntityContext() [0O0COO0C0O00O00O0D0O0OOOOO]

newlnstance()
setEntityContext(EntityContext)

ejbFindMETHOD>()

. ejbActivate()

. ejbLoad()
Business Method
. ejbStore()

0. ejbPassivate()
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ejbCreate(args)

ejbPostCreate(args) ejbActivate()) |ejbPassivate()  |ejpbRemove()

<EntityD JDODOOO>

. CounterBean() [0000000000000000]
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ejbLoad() readyiX . ejbCreate()
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CounterBean() method
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setEntityContext() method
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ejbLoad() method
ejbPassivate() method

addValue() method
ejbStore() method

ejbActivaie() method
ejbLoad() method
addValue() method
ejbStore() method
ejbPassivate() method

addValue() method
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ejbLoad() method
addValue() method
ejbStore() method
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1.
finderQUOOOODODOOO 1.7x BEGIN
DOoo0ooooooQg 2. FindByPrimaryKey()
3_S|eep 1.Tx ?EG'N )
2. 4. ejbActivate() 2. FindByPrimaryKey()
finderQUUOOODOOOOO 5. ejbLoad() 3.Sleep
OOobDOoO0ooOooogoon 6. addvalue(Q) 4. ejbActivate()
3 7.Tx COMMIT 5. ejbLoad()
ejbload)0O0O0O0O0OOO 8. ejbStore() 6. getvalue()
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E:\sw224>java prod.lab9.ClientA a-kenji Lab7CounterRecord

Transaction to begin
Get a read lock for findByPrimaryKey()
This thread sleeps for 30 sec. Please start ClientB threads!

Get a write lock for ejbLoad()/ejbStore()
Transaction to commit
The Counter is 768

Transaction to begin
Get a read lock for fin

Get Ite lock for ejbLoad()/ejbStore()

ception: CORBA TRANSACTION_ROLLEDBACK 0 No; “\,,/

nested exception is: DeadLogk!!
org.omg.CORBA.TRANSACTION_ROLLEDBACK: ~«, ’
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ClientA ClientB

findByPrimaryKey() -
SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x

- findByPrimaryKey()
SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x

ROW LOCK : NS

ROW LOCK : NS

ejbLoad() >

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x
FOR UPDATE

eibStore() -
UPDATE EJB.CounterBeanTbl SET theCount_ =y - eibLoadf )
WHERE counterKey_ = x SELECT * FROM EJB.CounterBeanTbl WHERE counterKey = x
FOR UPDATE

ROW LOCK WAIT :
J—X GConverting '

B i 8

A,‘f/‘ J’f/‘,if .

ROW LOCK'V
NS—U Converting
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E:\sw224>java prod.lab9.ClientA a-kenji Lab7CounterRecord

Transaction to begin
Get a read lock for findByPrimaryKey()
This thread sleeps for 30 sec. Please start ClientB threads!

Get a write lock for ejbLoad()/ejbStore()
Transaction to commit
The Counteris 770

"OODODOO0OO0O"OO0DOODOOOoO0OOo0o0oo0ooOO0DOO0oDOO0ooOO0DOOobOOooOoooooooag
ClientBO O ClientAD O OO OO OO findByPrimarykeyQU DO 0D 000D OO0OOOODODOODO

E:\sw224>java prod.lab9.ClientB a-kenji Lab7CounterRecord
Transaction to begin

Get a read lock for findByPrimaryKey()

<Lock Wait>

This thread sleeps for 30 sec.

Get a write lock for ejbLoad()/ejbStore()
Transaction to commit
The Counter is 770
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ClientA

mEmEE> findByPrimaryKey()

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x
FOR UPDATE

ejbLoad()

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x
FOR UPDATE

J

A Al .
ROW LOCK :

ejbStore()

UPDATE EJB.CounterBeanTbl SET theCount_ =y
WHERE counterKey_ = x

ROW LOCK : >

¢

L

(B HBDIREKIA T IVEE,

Y

Lf-i5&

ClientB

-

findByPrimaryKey() <

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x
FOR UPDATE

U ROW LOCK WAIT

g

waiting ...

BF ] &
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E:\sw224>java prod.lab9.ClientA a-kenji Lab7CounterRecord

Transaction to begin
Get a read lock for findByPrimaryKey()
This thread sleeps for 30 sec. Please start ClientB threads!

Get a write lock for ejbLoad()/ejbStore()
<Lock Wait>

Transaction t mmit

The Counter is 77

"000000"0000000000000000000000000000000000
ClientADOClientB0 00000000000 O000O00OO
E:\sw224>java prod.lab9.ClientB a-kenji Lab7CounterRecord
Transaction to begin

Get a read lock for findByPrimaryKey()
This thread sleeps for 30 sec.

Get a read lock for ejbLoad() only
Transaction to commit
The Counteris 773
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ClientA
findByPrimaryKey()

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x

ROW LOCK : NS

ejbLoad()

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x
FOR UPDATE

ROW LOCK : U

ejbStore()

UPDATE EJB.CounterBeanTbl SET theCount_=vy
WHERE counterKey_ = x

ALY G

o U—X Convertin
waiting ...

ClientB

- findByPrimaryKey()

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x

ROW LOCK : NS

- ejbLoad()

SELECT * FROM EJB.CounterBeanTbl WHERE counterKey_ = x

ROW LOCK :

| IO |




CMP EB Dirty Read <7+ 1)#
= CMP EBIZ# (T ADrity Read>FUAZIEHEALELLD,
1. X0 oo

2. 00viO OO (vi=1)
3. 0OviO OO (v1=1+1=2)

4. Tx2 begin
5. 00viO OO (vi=2)
6. XU OOOOOO

READ_UNCOMMITED

|| bodooodoodn
00Txl0000000000000
000000000000 000
‘u
000
Y 000000000000
00000000000

Dooooooobboooooad
READ_UNCOMMITEDL D DD O O O

| IO |



READ_UNCOMMITED T &j
E:\sw224>java prod.lab10.ClientA a-keniji rollback
Transaction to begin

Read the counter

The Counter is 775
Add the counter

The Counter is 776
This thread sleeps for

c. Please start a ClientB thread !
Transaction to rollback
The Counter is 775

E:\sw224>java prod.lab10.
Transaction to begin
Read the counter

The Counter is 775

Transaction to commit

The Counter is 775

lentB a-kenji

o
—
—
-—
]
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~
~ —

To: RIZFDEFRAN e T

EJB 2.0 spec describes the ambiguous invocation time of ejbStore()
and ejbLoad() at Container’s view on page170 as following.

* ejbStore()
This synchronization always happens at the end of a transaction. However, the container may also
invoke this method when it passivates the instance in the middle of a transaction, or when it
needs to transfer the most recent state of the entity object to another instance for the same
entity object in the same transaction.

* ejbLoad()

The exact times that the container invokes ejblLoad depend on the configuration of the
component and the container, and are not defined by the EJB architecture. Typically, the
container will call ejbLoad before the first business method within a transaction.

How do you interpret above the sentence, especially in blue line?
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[DirtyRead0 00 0 0] [0000000000]

1. X0 OO 1. Tx BEGIN
2. 00OviO OO (vi=1) 2. ejbActivate()
3. 0 OviO OO (vi=1+1=2) 3. ejbLoad()
. 4. addvalue() -
g' Exzm bi%‘% 0 (v1=2 *. [ ejbStore() J-— I ——— .
) v (v1=2) 5. Sleep B 1.Tx BEGIN Persistent
6. X1IOOOODOOO 6. Tx ROLLBACK 2. ejbActivate() DB
7. ejbPassivate() 3. ejbLoad()
4. getvValue()
5. Tx COMMT
6. ejbStore()
7. ejbPassivate()
Y Success

%

o

—
—
-—

]




READ COMMITED T E &jj

OO00000000ODOREAD COMITEDO O OO OO OOOODOO
E:\sw224>java prod.lab10.ClientA a-keniji rollback
Transaction to begin

Read the counter

The Counter is 775
Add the counter

The Counter is 776

This thread sleeps for 30 sec. P

Transaction to rollback

start a ClientB thread !
The Counter is 775

READ_ COMITEDU D OO UL UOOOouooobuooougad

E:\sw224>java prod.lab10.Clj
Transaction to begin
Read the counter
The Counter is 775
Transaction to commit
The Counter is 775

tB a-kenji

o
—
—
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= CMP EBIZ# [T HUnrepeatable Read> ) A (ZHITH5EFHEEELFELLD,

1. ™X1O0 oo

2. 00vi0 00O (vi=1)
3. Txeh O O
4. 00viD OO @' READ_ COMMITEDDIZ & . ER D L3512,
;e ClientADS B SR A A HE 1T (Stepb) &

6. 00vi0 00O (v1=2) - X AIEIERGDEZMIGT A EITES,

‘\/ 7
SRR
Y ClientADD 000000 DOOOOOODOOOOOOOOOQ

U 0O0O0O0OREPEATBLE READD D OO O OOOOUOonn

o

—
- e—
-—

]

I
(1]
.J“’

Jjn



READ_COMMITED T® & &
E:\sw224>java prod.lab11.ClientA a-kenji
Transaction to begin

Read the counter

First getValue() method returns 777
This thread sleeps for 30 sec. Pleas
Read the counter

tart a ClientB thread!
Second getValue() method returns 777
Transaction to commit

The Counter is 777 \
OOOREAD COMMITEDD DO O OCHentAD DD DO OOOOOOOOOOOODODOOO
O0000000000000

E:\sw224>java prod.labl11.ClientB a-keniji
Transaction to begin

addValue() method returns 778
Transaction to commit

Cli
The Counter is 778

o
—
—
-—
]
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READ_COMMITED (CS) REPEATABLE_READ (RS)

<
Tx BEGIN

ejbActivate()

ejbLoad() [SQL:select for update]

-
1.
2.
o
4. getvalue()
5.
6.
7.
\

UDB t LockLife

Tx COMMIT LockLife
ejbStore() [SQL:update]
ejbPassivate()

UDB
2 N

1.READ_COMMITTED(UDB®MCS)TIZ. ejbLoadDselect for update D E{THR R THHAUOYIMNEGFGSN ., NIBEFOUOYIIINNET,

2. 2N HREPEATABLE READ(UDBMRS)IZ/E A L. ejbLoadDselect for update TEBLI-UOYI A, FSH L3 MCOMMITEN A ETHEFINE T,

> SEID7—ATIL, EEELI-CMP EntityBeanDE PR XD T v(getValue)lF, EDRRAOTYIEITHITHRITE,
DT TIICEH SN TIEMEITEEAD VI THL, DFY.

[SELECTENT=$ER A . B EFH T HFIIHENCEFH NGNS
ELVSEEFHoT-ejbload (select for update)ZEHMEELFET . COXSIBEDRRODYIDIGE . REPEATABLE_ READ A WAZEEHYET,

* CDERIL, DBRUA —DEE(Oracle®Z E)IZHIKFLET , AEHHE. UDB V6 1ZEFALTERLTLVET,




REPEATABLE_READ (D & &
O0O0O0OO0O00000OOREPEATABLE READOD O O OO OOOOOOO
E:\sw224>java prod.labl1.ClientA a-keniji
Transaction to begin
Read the counter

First getValue() method returns 777

This thread sleeps for 30 sec. Please start a ClientB thread!
Read the counter

Second getValue() method returns 777
Transaction to commit

The Counter is 778 \

REPEATABLE_READL U U U U OUOODUOOOOUOOOLOOOoOn

E:\sw224>java prod.labl11.ClientB a-keniji
Transaction to begin
<LOCK WAIT>

addValue() method returns 778
Transaction to commit

The Counter is 778

o
—
—
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= CMP EB[Z#8(TBPhantom Read>FUAZEELELLD,

ClientA Time ClientB
1. ™X100 O o

2. findByAllCounters()U

50 O EJBObjectd [ [ 3. Tx20 00

4. home.create()U REPEATABLE READD D 0D OO OO OO
oo

e laln O000oooooo
5. OO O findByAlICounters()

oooooooedn
EJBObjectl] (I [

)

-

non @

ClientA®findByAllCounters) A/ vk DREYIEZER—IZF B[,
Y SERIALIZABLER BEL R IILELELHZYET,

o

—
—
-—

]
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E:\sw224>java prod.lab12.ClientA a-keniji
The number of records = 2
This thread sleeps for 30 sec. Please start ClientB threads!

The number of records = 3
Transaction to commit

ddddddddudoouuoubobub2tgdoduuuouuobooooasd
OO0O0O000O0ODbO0O0bOO0O0OPhantom ReadDd O OO OODOOODOOOOO

E:\sw224>java prod.lab12.ClientB a-kenji newrecordl
The number of records = 2 before inserting a new record
Insert the new record = newrecordl

The number of records =3

Transaction to commit

o
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- e—
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E:\sw224>java prod.lab12.ClientA a-keniji
The number of records = 3
This thread sleeps for 30 sec. Please start ClientB threads!

The number of records = 3
Transaction to commit

dddddoodouououoooooobbbbbobbooboouoo3sgbobooooboboooon
O0OPhantom ReadO O OO O OOOOOODOOO
0O

[0 ClientB[I O Insert] [0 (EJBHome.create() MethodO OO 0O )0 OO O O LockWait O O [

E:\sw224>java prod.lab12.ClientB a-kenji newrecordl
The number of records = 3 before inserting a new record
<Lock Wait>

Insert the new record = newrecordl

The number of records =4

Transaction to commit
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