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Agenda

e The Good

- Wow! Transparency!

e The Bad

— Not that transparent after all ...

e The Ugly

— JPA Deployment model and JavaEE
integration ...

e What's next?
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JPA 1.0 - Industry Standard Object Relational

Mapping framework
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JPA Key Concepts

EntityManagerFactory

configured by

PerdstenceUnit j

creates
I

V

EntityM anager

=

PersistenceContext
manages
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Key Concepts: Entity

EntityManagerFactory

creates
I

V

EntityM anager

5]

- Plain Old Java Object with persistent identity
- Declarative mapping between object and
database schema
-Queryable via Java Persistence Query
Language (JPQL)
- Managed at runtime via EntityManager

| PersistenceContext __

manages ':

—————————— > et
0..1 2 -
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Key Concepts: Entity Manager

EntityManagerFactory

creates
I

V

- API for managing entity lifecycle

- persisting, refreshing, merging and removing entities
- API for finding entities and create entity queries
- find, createQuery, createNamedQuery

EntityM anager

=

PersistenceContext
manages

—————————— >
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Key Concept: Persistence Context

- Runtime context for an Entity Manager
- Contains a set of “managed” entities
- Lifecycle may be managed
- by application or
| - by JavaEE container
| - Lifetime may be
| - Bound to Tx scope

Cfe?tes - “Extended”

|
|
V
E | PersistenceContext ‘_
EntityManager | _ _ Manages == DS
0..1 .

mm

EntityManagerFactory
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Application Managed Persistence Context

Entityl

- The application manages the Entity Manager, i.e. is responsible for
- Creating and closing the Entity Manager (and its
related Persistence Context)
- Demarcate transactions
- Propagate the Entity Manager to all interested parties
- May relate the lifecycle of the Entity Manager to transaction
boundaries, or extend it across TX boundaries
- Typically used in a Java SE 5.0 environment

V

/

EntityM anager

=

manages

PersistenceContext

—————————— >
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Container-Managed Persistence Context

- A JavaEkE container manages the Entity Manager and its related
Persistence Context
- Comes in two flavors
1. Transaction-Scoped Persistence Context
- Automatically created when a transaction is started
- Automatically propagated to all components that
participate in that transaction
- Automatically closed at transaction demarcation
2. Extended Persistence Context
- Governed by the lifecycle of a Stateful Session Bean
- May span multiple transactions

V /

{l | PersistenceContext

: manages !

EntityManager | ___ " "7 - > FS
0..1 5

2 years with JPA, Slide 9
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State Model for JPA Entities

new Entity

[ New Entity j

em.persist(e)

em.find(key)

em.close()

[Managed Entity ( )>[Detached Entityj
em.merge(e
<

em.remove(e)

Y

[Remov ed Entityj
2 years with JPA, Slide 10
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Key Concept: EntityManagerFactory

EntityManagerFactory

configured by PerdstenceUnit _j

_______________ >

creates
I

V

\

- Factory API for EntityManagers

- Configured at Bootstrap/Deployment time

EntityM anager

5]

| PersistenceContext |

manages ]

—————————— > >
0..1 " '
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Key Concept: PersistenceUnit

EntityManagerFactory _____EOEfi_gu_re_d_I:)y____;’ rersenceR —:]
|
|
|
creates
|
|
|
V | - Unit of Persistence Packaging and Deployment
E - Configuration for an EntityManagerFactory
EntityManager | __| - Object Relational Mapping Info

- Annotation-based or DD based
- Maps into a single database

2 years with JPA, Slide 12
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Example Entity

Order

- id: long
- price: double
- edimatedDelivery: Date

2 years with JPA, Slide 13
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Example EntityManager usage

@Stateless
public class OrderServicesBean

implements OrderServices {
@PersistenceContext(unitName = "OrderPU™)
private EntityManager entityManager;
public void processOrder(long orderld) {

Order o = entityManager.find(orderld,
Order.class);

o.setPrice(calculatePrice(o.getCustomer());
e.setEstimatedDelivery(erp.delivery);

«entity»

// No explicit call to save changes — Order

// happens automatically (eventually)

. _—«use»
-~
«control» |~
OrderService

2 years with JPA, Slide 14
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The Good: POJO based, transparent

persistence

«entity»
Order

’7
-
-
-—

-

-

-
— «use»

«control» |~
OrderService

N

|

I
«manage»

I

]

«interface»
EntityManager

|

+ find(): void
+ persist(): void
+ remove() : void

2. Non entity classes
uses the Entity Manager
to control persistency

A

1. Entities are unaware of their

/ Persistency —they are pure
POJO’s (Plain Old Java Objects)

3. The JPA provider keeps
the entities in
synch with the database

JPA Provider

2 years with JPA, Slide 15
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No more Embedded CRUD SQL ...

Connection con = datasource.getConnection();
PreparedStatement stmt = null;

try {
stmt = con.prepareStatement("'UPDATE products SET g#ffice = ?'");

gt.setint(l, 200);
stmtSgxecuteUpdate();

} finally
IT (stmt IQull) {
try {
stmt.closé
} catch (SQLExcep®agngs€x) {
logger.warn("'aitg not close statement™, ex);
+
+
try {

con g@fose();
} ce (SQLException ex) {
logger.warn(*'Could not close connection" , ™) ;

2 years with JPA, Slide 16
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No more DAOSs ...

public interface CustomerDao {
pub™Mg voild createCustomer(CustomerDTO customg

public CustegerDOT retrieveCustomer(Stp#fig ssn)
thrdws UnknownCustomerExgeption;

public CustomerDTO upsgteCuspaMmer (CustomerDTO customer)
throws UnknownsgstomerException;

public void deletegdstomer(Strivg, ssn)
thrgws UnknownCustomerEXsgption;

2 years with JPA, Slide 17
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No more DTOs ...

public class CustomerDTO {

privage String ssn;
privateNgtring name;

public String BESSNQO {
return ssn;

}
public void setSSN(Strind®dgsn) {

this.ssn = ssn;

}

public String geftName() {
return pdmne;

}

publ p# void setName(String name) {
this.name = name;

}years with JPA, Slide 18
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Managing Relationships

e Expressed in Mapping Metadata as well

o Allows object graphs to be navigated — much more convenient
than explicit Joins!

Order
Customer
— - id: long
id: Io.ng _ <>1 «| - price: double
name: String estimatedDelivery: Date

1

0.F

Orderltem

id: long
price: double
guantity: int

2 years with JPA, Slide 19
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Managing Relationships: Mapping

Order
Customer
- - id: long
- id: Io.ng _ <>1 x| - price: double
- hame: String - estimatedDelivery: Date

¢

@Entity 1
public class Customer implements Serializable {
0..*
@OneToMany(mappedBy = "‘customer™)
private List<Order> orders; Orderiten
¥ - id: long
- price: double
- quantity: int

2 years with JPA, Slide 20
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Managing Relationships: Mapping (contd)

Customer

Order

- id: long <>

- name: String

id: long
price: double

estimatedDelivery: Date

@Entity
public class Order implements Serializable {

@ManyToOne
private Customer customer;

@OneToMany(mappedBy = "‘order',
fetch = FetchType.EAGER)
private List<Orderltem> orderltems;

, .

2 years with JPA, Slide 21
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Managing Relationships: Mapping (contd)

Order
Customer
- - id: long
- id: Io.ng _ <>1 x| - price: double
- hame: String - estimatedDelivery: Date

¢

@Entity 1
public class Orderltem implements Serializable {
0..*
@ManyToOne
private Order order; Orderltern
¥ - id: long
- price: double
- quantity: int

2 years with JPA, Slide 22
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Relationships — Lazy and Eager loading

e Controlling when related entities are loaded
Only loaded when

navigated to

— Eager
Order
Load related entities when — | e
n ” . . - id: long *]| - : . doubl
the “parent” entity is loaded |- name: sting| ! | esimatedrelive RS
- Lazy «eager» 1
6 i
Load related entities if/when Orderiii
they are navigated to L orces
quantity: int

Loaded when its parent
Order is loaded

2 years with JPA, Slide 23
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Example Lazy Loading scenario

O EntityM anager

OrderSeniice

Fersistence Context

F— —

|
! find{orderld}

|
|
|
|
|
|
| O
aretrieven —_————— =
order «manage» Order -
Order | [~ "~~~ 77 : \
-:- getOrdero() : I Da'ta
e e -
| |
| : I
----- i otherinteractionlsi : :
|
: | |
getCustomer() |
| | ot
. | o
Loading of Customer | — Q
delayed until first requested [ ittt T——
| «manage Custorm er
: ‘Customer |
e ] |___Cudomer | 7] !
: getNlame() || :
D B N . ’ﬂ
| X
|
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Relationships — Lazy and Eager loading

Customer

id: long
name: String

<>

«lazy»

Order

Potential performance problem:
Too many small SQL statements

1

id: long
price: double
estimatedDelivery: Date

Potential performance problem:
Too large SQL statements

2 years with JPA, Slide 25
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1
«eager»

Orderltem

- id: long
- price: double
- quantity: int
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Static vs. Dynamic Lazy/Eager Loading

e Eager Loading is the default for OneToOne relations, whereas Lazy
Loading is the default for OneToMany and ManyToMany relations

e (Can be statically overridden using annotation attributes or DD
metadata:

@Entity
public class Order implements Serializable {

@ManyToOne
private Customer customer;

@OneToMany(mappedBy = "order™, fetch = FetchType.EAGER)
private List<Orderltem> orderltems;

e JPQL Queries can be used to dynamically change Lazy into Eager
loading:
SELECT o FROM Order o JOIN FETCH o.customer WHERE ...

2 years with JPA, Slide 26
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Experiences from the trenches

o Excellent developer productivity!

Order of magnitude more productive than JDBC

Much shorter start-up time compared to previous, model-based
code generation approach

Simpler, less error-prone development tools

Portability across JPA vendors and DB vendors

e Adequate expressive power and flexibility of Mapping mechanism

Handles most cases

e Performance equal to or better than previous JDBC-based
framework

Need to fine-tune balance between Lazy versus Eager loading

2 years with JPA, Slide 27
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The Bad — Not that transparent in reality ...

o Lifecycle of Persistence Context governs detachment, which in turn
affects

- lazy loading
- updates and merges

e Not that simple to foresee and comprehend!

2 years with JPA, Slide 28
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Lazy Loading and Detachment

e Lazy loaded relations are fetched transparently when needed, as
long as the entity is managed.

e When an entity has become detached, any lazy loaded relations
must not be accessed.

e A lazy load problem occurs when trying to retrieve a lazily loaded
related entity from a detached entity, i.e. when the persistence
context is already closed.

e Lazy load problems are highly elusive and difficult to guard
against!
- Experience from the trenches: >75% of reported JPA-related
defects due to Lazy Load problems

2 years with JPA, Slide 29
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Typical Web Request-Response sequence

e Scenario: Web application +
Container Managed and Transaction-Scoped Persistence Context

Order List

Order Details

Order Number

Customer Name

Field x

Field Y

Close

2 years with JPA, Slide 30
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Typical Web Request-Response sequence - Lazy

Loading

x 1O 1O

Actor Crderlig

dilsplayOrde
! L

I
I
)

L

O O

2 years wit*ﬁ’K,'S
© Copyright! 2008,
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EntityM anager|

aPerdgenceContext

CrderDetail Cirder Custamer CrderService
| | | | |
| | | | |
| | | | |
| | | | |
: getOrder(DrdelrId) : : I
T T T T I
: : : | |
| | | find{ordedd) H
| | |
| | |
| | |
| | |
: e
: I : “manages»
| | | Cirder
| Order | | S ————————
e ————————— F—————————— ———— F——— ———
I I I | | 'I'
digplayOrder{Crder : : : : |
[ ] I I I I
1 | . 0 0
getOnderhiumber(, ': Tb( Boundary This will result in a
| |
getCusomer() I ‘/r/ Lazy Load prOblem
B | |
| | |
! ! !
i ;{retn'eve» |
: : :
I}r‘ T manager |
| : |
fe— — —— — _{ __________ _:C_UED_mEr_ ______ :_ _________
Cusgamer I I :
B | | I
T I I :
getName()
t | |
————— e — ] | .[:] | |
e | | | :
| | | |
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Preparing for Detachment

e Since a Transaction-Scoped Persistence Context is automatically
closed at the transaction boundary, any entities that are passed
out of the transaction boundary must be prepared for detachment:

— All relations and/or attributes that is of interest to the
consumer of the entity must be already loaded.

e (Can be achieved by accessing the relation programmatically (i.e.
calling the getter):

public Order getOrder(long orderid) {

Order o = entityManager.find(orderlt,
Order.class);

o.getCustomer();
return o;

}

e Or by using a fetch join JPQL query

2 years with JPA, Slide 32
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Preparing for Detachment will most likely affect your
Service interface ...

public interface OrderServices {
public Order getOrder();
public Order getOrderWithCustomer();
public Order getOrderWithOrderltems();
public Order getOrderWithCustomerAndOrderltems();

public Order getOrderWithOrderltemsAndArticles();

2 years with JPA, Slide 33
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Detecting Lazy Load problems

e The JPA 1.0 specification does not clearly state how a lazy load
problem should be handled and signalled by the JPA
implementation

e Several different behavious have be observed between JPA
providers:

— No lazy problem occurs, because the JPA implementation
implements the lazy relationship eagerly

— No lazy problem occurs, because the JPA implementation
fetches the related entities from the database even though the
entity manager is closed

— A vendor-specific exception is thrown

2 years with JPA, Slide 34
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Updating Entities in a Stateless Web setting

e Scenario: Web application +
Container Managed and Transaction-Scoped Persistence Context

Update Order

OrderNo

Estimated Delivery

Update

Cancel

X

2 years with JPA, Slide 35
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Naive Approach: Merge “"new” entity

Q @ @ O EntityManager|
AN
Actor OrderList UpdateOrder Order3ervice
' [ [ I T
! [ [ [ [
showOlerForpdate) : Orerordena) : :
* ™ ge erorde N
: | ,
| - find(orderd) | PersistenceContext
| e
: Q «retrieves
| =TTttt BT A T
| Order Order
: : Order | [~~~ 7777
Order - I
. domomo SR e |
displayOrder(Order |
Py ¢ i getOrdemiof) : H | X
L | |
getEstim atedDelivery) ' | |
= ——— - ————————— I :
| |
T T | [
. . + HTTP Request/Response boundary
updateOrder() .‘-i : :
| | |
| O | |
N | > | |
: setOmlerho)  OM0Er : :
: setEtim atedDelivery() E'] : :
| ’ | |
| updateOrdenOrder) - |
| | rerge(Order) I PersgenceContext
! pd
S
|
|
| Q ——— b amerge»_
[ Order “maniier
' omer | ks
| et — ]

o

' [
2 years with' JPA, Slide 36
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Naive Approach: Sample code

Order o = new Order();
o.setOrderNo(orderNo)
o.setVersion(version);

boundary Application Logic / ?:setEstimatedDel ivery(delivery);

Transactional

\ (e.g. Web)

Business Logic

0 = service.updateOrder(o);

public Order updateOrder(Order o0) {
return em.merge(0);

}

— Requires setting of all attributes
— Poorly documented behavior in spec
— You're up for a nasty surprise!

2 years with JPA, Slide 37
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Remember the difference between New and
Detached Entities?

new Entity

[ New Entity j« #

em.persist(e)

em.find(key)

em.close()

[Managed Entity

em.remove(e)

[Remov ed Entityj
2 years with JPA, Slide 38
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A subtle difference between ...

«not yet loaded»
? :Customer

2 years with JPA, Slide 39
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... and

2 years with JPA, Slide 40
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Alternative #1: update and merge detached entity

x 1O

O

UpdateOmer

getOrder(orderld)

O

Orders ervice

Actor  Orderlist
' |
! I
1 .
showOrderForl pdate()
1 ’_I_
displayOrder(Order}
"é—_— - -

getOrdemog)

getE dimateuDel very) !

update Order()

<———~D<—

|
|
|
|
|
setOrdemd of) |

setE gimatedDeliverd) 1

updateOrderOrder)

Ll find{ordend)

2 years with JPA, Slide 41
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EntityM anager]

HTTP Req:uest/Responise boundary

L
|
|
|
|
|
|
|
|

merge(Order)

CMANANE
‘Order

———

PerdstenceContext

«retrigves

PersistenceContext

—————— =

X
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Alternative #1: Sample code

Transactional Order o = (grdez)sezsiog
.getAttribute('Order™);
boundary / getAtt C ;.
- : . o.setEstimatedDelivery(delivery);
Appllcatlon LOglC 0 = service.updateOrder(o);

\ (e.g. Web)

Business LOgIC \ public Order updateOrder(Order o) {

return em.merge(0);

}

Requires explicit use of the HTTP Session
— HTTP Session must be correctly initialized from the previous
page
— The detached entity must be removed explicit from the HTTP
Session

— How large can a serialized detached entity become?

2 years with JPA, Slide 42
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Alternative #2: Re-read and update

2 @ @ EntityManager,
AN

Actor  Orderlig Update Crder Orders ervice
] .

showOrderForUpdate() [ [ '
h i~ | :

|
| |
|
|

getOrderforderd)

find{orderd) FersistenceContext

|

|

|

1

|

| ——

| wretrieves

| B e e o ————
| Order emanage» ‘Order

| Omer | [E--—————-
| ‘Order : _________

(displayOrder(OrderL—f ___________ T T T T T T T T T T T ——— __________>|j
getOrdemiof) | | <<C|D|SE» |
|
etE stim ated Delivery() | | >l<
P | et | |
— | [ :
! | | |
updateOrder() |
: »L X | |
| | |
| | |
| it ! !
: stOdemof OrterdTo I :
| I | |
| setEstimatedDelivegi() | |
| | |
: HppateOrdenorden) >l findomend) | PersistenceContext
|
: O =
[
| | - ____«__rg_am;l:rae_»______mme»___fu
[ : Order = S |
| getOrdema()
| lﬁ‘ I :
: | | setOrderiag) : |
| : _
! getEstimatedDelivery() I I
I |J_‘|'< T | |
l | | setEstim atedDelivery() : :
| I :omer ! |
< S I i -
= | = «Cloge»
L] et | | [
|

T | ! l
2 years with JPA, Slide 43 '
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Alternative #2: Sample code

Transactional

bound
e Application Logic
\ (e.g. Web)

Business Logic

\

Order o = new Order();
o.setOrderNo(orderNo)
o.setEstimatedDelivery(delivery);

0 = service.updateOrder(o);

public Order updateOrder(Order o) {
Order o = service.find(o.getOrderNo(),

Order.class);
o.setEstimatedDelivery(delivery);
return o;

}

— Requires extra SQL SELECT round-trip

— Requires setting of all attributes in both application and

business logic

2 years with JPA, Slide 44
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The Ugly

e The rigid JPA Deployment and Packaging model prevents
testability

e Does not blend well with JavaEE Naming and separation of
concerns between Developer and Deployer

2 years with JPA, Slide 45
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Persistence Archives and Persistence Units

e Unit of Persistence Packaging and Deployment
e Configuration for an EntityManagerFactory
e Object Relational Mapping Info
— Annotation-based or Deployment Descriptor based

o Persistence ARchive: JAR archive containing a persistence.xml file
placed in the META-INF folder

) OrderEIB.jar
3 META-INF ‘= | persistence. xmi

-:'i:-

2 order _armn. sl

2 years with JPA, Slide 46
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Persistence.xml and Pluggability

e The persistence.xml deployment descriptor specifies physical
information, which cannot easily be changed in different contexts
(e.g. in Unit Tests)

2 years with JPA, Slide 47
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Custom Framework Solutions

e Gap filled by additional frameworks

— Spring provides a custom JPA bootstrapping mechanism to
allow configuration of Persistence Units

e Current project solution:

— Specify multiple PersistenceUnits, choose which one to use
based on runtime configuration

2 years with JPA, Slide 48
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What does <jta-datasource> mean?

e JINDI lookup string for Datasource?

e [t's not specified!

2 years with JPA, Slide 49
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Naming: JavaEE Component Scope

e JavaEE requires the app server to support a “logical” naming tree
visible to components of the same enterprise application

— Logical names are referenced through a standardized virtual
sub-context: "java:comp/Zenv”

e The deployer maps the logical name to an external name visible to
all clients of the network

‘ | ‘ | Javal |

M M comp ‘
<appserver adm> ‘
~| eny |
dbe \ M

jdbc ‘

db2_webshap ‘ I
type: javax.sql DataSaource

wehbshop
k—Itype Javax sql DataSource

~| UserTransaction |

Addimional, resonres-specifie propertiss

Factory: com./bm.gls cm.porfahility. PortableRataSourcaTmnl
Driver: gom.ibm. idbe. db2. app. JDBCDriver
Database: WEBSHOP
User: TEST
Ragsword

i KK KEOK

2 years with JPA, Slide 50
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Hence we should use a logical name in
persistence.xml as well?

<persistence-unit name="'PosPU" transaction-type="JTA">

<jta-data-source>java:comp/env/jdbc/PosDB</jta-data-source>

</persistence-unit>

e But where should we place the resource ref?

— The JPA entities are not JavaEE Components, hence they have
no associated Component Scope

— No standardized Application Scope exists (even though some
App Server vendors allow configuration of resources in their
proprietary deployment descriptors)

e On one of the components that uses the Persistence Unit?

2 years with JPA, Slide 51
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Using the @Resource attribute

2 years with JPA, Slide 52
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But what if ... ?

2 years with JPA, Slide 53
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Problems | Tasks | Properties | Dakabase Explorer | Snippets | Console | Progress | Search | JUnit B nrail:

Histary | Daka Qukpuk

C:\toolstglassfish-v2-b55g) domainsidamain 1 logsiserver . log

server.log
[#|2006-01-253T10:26:458.455+0100| TARNING| sun—-appserverd. 1| javax.enterprise.system.core.classloading| ThreadID=13; Threadiame=httpWor]
java. langy.PuntimeException: javax.nawing.NameNotFoundException: KL

at com.sun.enterprise.server.PersistencelnitInfolmpl. getJtalatadource (PersistencelnitInfolmpl.java:is3)

at Ccom.Suh.enterprise.server.PersistencelnitInfolmpl. <init> (PersistencelnitInfolmpl.jaws:116)
at com.sSuh.enterprise.server.PersistencelnitloaderImpl. load(PersistencelnitlogderImpl. javar121)
at com.sun.enterprise.server.PersistencelnitloaderImpl. load (PersistencelnitloaderImpl. java:S4)

at com.sun.enterprise.server.lbstractloader. loadPersistencelnits (Abstractloader. java:§95)

at com.sun.enterprise.server.ApplicationLloader..doload (dpplicationlboader. java: 184)

at cow.sun.enterprise.server. Tomcathpplicationloader . doload (Tomcatdpplicationloader . java: 126)

at Ccom.Suh.enterprise.server.ibstractloader. load (ibstractlosder. java244)

at com.sSuh.enterprise.server.ApplicationManager.applicationbeployed(iApplicationManacger. java336)

at com.sun.enterprise.server.ApplicationManager.applicationbeployed(ipplicationManager . jawva:210)

at com.sun.enterprise.server.ApplicationManager.applicationbeployed (ipplicationManager . java: 645)

at com.sun.enterprise.admin.event. AdminEventMulticaster. invokebpplicationleployEventListener (AdwminEventMulticaster. java:928)
at com.sun.enterprise.adwin.event., AdminEventMulticaster.handlebpplicationleployEvent (AdiminEventMulticaster. java:912)
at com.sun.enterprise.admin.event. dminEventMulticaster. processEvent (AdininEventMulticaster. javardel)

at com.suh.enterprise.admin.event. idminEventMulticaster.rmulticastEvent (AdminEventMulticaster. java176)

e Currently no portable way exist to use a logical JNDI name in
Persistence.xml

e Requires build-time manipulation of EAR and EJB-J]AR files to
provide physical details
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To conclude

e JPA’s Transparent Persistency is a giant step forward

— Powerful “

— Good productivity

e But as (probably) any abstraction, JPA tends to leak
— Understanding the Persistence Context is critical x

- May rapidly affect the productivity equation

e Still immature in some aspects
— Issues with configuration pluggability (e.g. for testing) x

- Issues with JavaEE integration

e Looking ahead ...
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JPA 2.0

e JSR 317 Expert Group formed in mid 2007 under the lead of
Linda DeMichiel

e First Public Review scheduled for Q2 2008

e Final Release scheduled for Q4 2008, with Reference
Implementation late Q2 2009
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JPA 2.0 Scope

e Expanded object/relational mapping functionality
e Additions to the Java Persistence query language
— An API for "criteria" queries

e Standardization of sets of "hints" for query configuration and for
entity manager configuration

e Standardization of additional metadata to support DDL generation

e Expanded pluggability contracts to support efficient passivation and
replication of extended persistence contexts in Java EE environments

e Standardization of additional contracts for entity detachment and
merge, and persistence context management

e Better support for validation
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Time (?) for Questions!
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