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What is JDO?
+ Java Data Objects

< interface-based definition of object persistence

+ describes
@ storage
# querying
@& retrieval

+ transparent features
& mapping of JDO instances to data storage
@ transparent to Java objects being persisted
@ independent to storage type

<+ implicit updates of persisted object states
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Persistency of an application using a relational DBMS
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Persistency of an application using JDO
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Benefits

+ Reduced modeling efforts
& focus on domain specific aspects
@ transparent persistence by automated enhancement

@& exploit object-oriented capabilities of Java without any
limitation

<+ Abstraction of specific data storage
& exchange of data storage without recompile
@& accessing persistent data with object model information only

& no knowledge of SQL, JDBC or underlying data store
necessary

+ Useable in co-operation with other J2EE technologies
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Non-Managed and Managed Environments

+ Non-Managed Environment
# typical two-tier application
# direct connection to resources

# developer responsible for interactions with persistence
services
m configuring
m invoking

<+ Managed Environment
a typical J2EE-based multi-tier application
# J2EE container responsible
m pooling of the persistence service
m fransactions
m configuration done declaratively
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The Class Enhancement

Java
Java Source Bytecode
Java Files JDO Files
Compiler Enhancer
A
o

Java Bytecode
Files

before .-° : x ’ d #jdoSIateManager:SlateManager
- . , #jdoFlags:Byte

<<interface>>
PersistentCapable

Order Order s +jdoCopyFields(o:Object, i:int[ ])
+jdoGetObjectld():Object
afterwards +jdolsDirty():Boolean

-items:Collection -items:Collection +jdolsTransactional():Boolean
#date:Date #date:Date +jdolsNew():Boo\ean.
+getDate():Date +getDate():Date

+setDate(Date):void +setDate(value:Date):void

#jdoGetDate(0:Order):Date
#jdoSetDate(0:Order, v:Date)
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The Class Enhancement

+ JDO implementation provides enhancer tool
# modifies data classes
& metadata identifies data classes
@& describes managed fields

+ Effects of Enhancement
a PersistenceCapable interface added
& afew methods and fields
& new Getter and Setter for managed fields
# access to managed fields changed to Getter/Setter usage
& don’t use added interface, methods, and fields

+ Enhancement Metadata
& XML-Files
a identifies and describes the application data classes
& used by enhancer and JDO runtime
m don‘t change after enhancement, behavior unspecified
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Data access with JDO
+ working with persistent objects
& Persistence Manager
& Transactions R ®
. . Ov v
& Object Identities
& Object Lifecycle Application
Agent
< access persistent objects
# JDO-QL

JDO implementation |
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Persistence Manager

+ main interface for application developer

<<interface>>
PersistenceManager

+ for handling PersistenceCapable objects

close()
a added to pers istent classes by currentTransaction():Tr_ansaction
enhancement GeletspersistentAl(pes Calecton)
I N I
evict(pc:Object)
+ state management methods evictAll)
H getExtent(pcc:Class, sub:boolean):Extent
b make Persi sFe nt () ! getObjectByld(oid:Object, val:boolean):Object
deletePersistent(), getObjectid(pc:Object) Object
- - getObjectldClass(cls:Class):Class
makeT ransient () , eVl Ct() ’ getPersistenceManagerFactory():
refresh(), etc. PersistenceManagerFactory

L. i getTransactionalObjectld(pc:Object):Object
+ obtaining Query, Extent, and Transaction isClosed():boolean
. makeNontransactional(pc:Object)
o bJ ects makeNontransactionalAll(pcs:Collection)
makePersistent(pc:Object)
makePersistentAll(pcs:Collection)

+ get from PersistenceManagerFactory by | makeTransactional(pc:Object

JDOHelper, INDI, .. e ol
= makeTransientAll(pcs:Collection)
L JDOHe I per -CreatePersistence newObjectldinstance(pcc:Class, str:String):Object
I newQuery():Query
Manag_]erFactory(Propertles P) e
# PersistenceManager refreshAll)
- retrieve(pc:Object)
getPersistenceManager() retrieveAll(pcs:Collection)
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Transactions
+ ACID, atomic, ...
+ not rely on isolation level greater than Read Committed
+ at most one per PersistenceManager
+ pooling used in J2EE environments
<<interface>>
Transaction
<+ Transaction Strategies begin()
. . . commit()
& Pessimistic rollback()
m default isActive():boolean
m suitable for short-living transactions getNontransactionalRead():boolean
getNon_tra_m§act|onaIWnte() boolean
m exclude other transactions g::gg:g::gaﬁ:;gro_
from accessing data PersistenceManager
. . . getRestoreValues():boolean
- OptImIStIC getRetainValues():boolean
getSynchronization():
m for |0ng-|iving transactions javax.transaction.Synchronization
setNontransactionalRead(v:boolean)
. - tNont ti IWrite(v:bool )
+ obtained from PersistenceManager seOptimistictv.boolean)
- - setRestoreValues(v:boolean)
& Transaction currentTransaction() |setRetainvalues(vboolean)
setSynchronization (sync:javax.
- beg in (), commi t(), roll back() transaction.Synchronization)
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Object Identities
<+ Java: identity vs. equality

<+ Datastore Identity
# default, nature internal by JDO implementation
# corresponds to primary-key in RDBS
# unique id internally handled by JDO

+ Application Identity
& handled by application, simple or compound primary-key
& own Key-Class necessary
& mentioned in JDO Metadata

+ Non-durable JDO Identity
@ for objects without own identity necessary
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Object Lifecycle
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Object Lifecycle

<+ Transient
# created with new(), without identity and not persisted
# Nno transactional behavior
+ Persistent-New
@& object made persistent during transaction
m saves persistent and transac. non-pers. field values for rollback
m assigns a JDO identity
+ Persistent-New-Deleted
# made persistent and be deleted within current transaction
+ Hollow
@ persistent object, id loaded, data not accessed
+ Persistent-Clean
# dataread, but not altered
-+ Persistent-Dirty
& data changed or call to makeDirty() of JDOHelper
+ Persistent-Deleted, deleted in current transaction
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Extents

+ represents complete set of all persistent instances of a class

+ method of PersistenceManager

a public Extent getExtent(Class c, boolean
getSubclasses)

< provides an Iterator
@ dataretrieval process started on first next()
a no filtering, only decision whether Subclasses or not

<<interface>>

<+ primary purpose Extent
e provide candidate collection close(i:Iterator)
of objects to a query closeAll()

getCandidateClass():Class

& query uses extents getPersistenceManager():

m to produce an equivalent query PersistenceManager
in native datastore language hasSubclasses():boolean
m apply filter iterator():lterator
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JDO-Query Language

+ abstracts from datastore language

+ capable of optimizations to underlying technology

-+ obtained from PersistenceManager

& Query newQuery(Extent cln, String filter)

m new query with the candidate class
from Extent

<+ Filter
# “attrName == \"string\"*
# Supported Operators:

1,&&, 11, <, >, ==, ...

& Methods: iseEmpty(),
contains(Object o),
startsWith(String s),
endsWith(String s)

<+ Ordering by setOrdering(String s)
+ JDO-QL limited to basics in JDO 1.0.1

<<interface>>

Query
close(qr:Object)
closeAll()
compile()

declarelmports(imports:String)
declareParameters(paras:String)
declareVariables(variables:String)
execute(): Object
getignoreCache():boolean
getPersistenceManager()
PersistenceManager
setCandidates(pcs:Collection)
setCandidates(pcs:Extent)
setClass(cls:Class)
setFilter(filter: String)
setlgnoreCache(v:boolean)
setOrdering(ordering:String)
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Summary and outlook on JDO 2.0

+ interface-based definition of object persistence

reduced modeling efforts

A 4
< abstraction of specific data storage
>
-

transparency by code enhancement

+

JDO Metadata in XML-files

¢

+ JDO 2.0

accessing persistent data with object model information only

PersistenceManager, Transaction, Extent, Query

& compatible with JDO 1.0, still binary compatible

& enhanced JDO-QL, projections, aggregates, simplified
programming of queries, paging of results

# standardized mapping to relational databases
# detached objects, for multi-tier application programming
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