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About me  Java EE Architect, Developer and Trainer with over 15 years experience in Information Technology  Lecturer at Berne University of Applied Sciences  Java EE Architecture and Design  Java Persistence API  Architecture and Design of Distributed Systems  Database and Data Warehouse Systems  Contact  [email protected], www.simas.ch, simonmartinelli.blogspot.com, http://twitter.com/simas_ch
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Agenda  Introduction  New Features  JSF 2.0  EJB 3.1



 JPA 2.0  Code Examples https://code.google.com/p/javaee6examples/ 3



Java EE Past to Present
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Goals of Java EE 6  Flexible & Light-weight  Extensible  Embrace Open Source Frameworks



 Easier to use and to develop  Continue on path set by Java EE 5
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New Specifications  Bean Validation 1.0 (JSR 303)  Java API for RESTful Web Services (JSR 311)  Context and Dependency Injection for Java EE (JSR 299)  Dependency Injection for Java (JSR 330)
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Ease of Use  Continue advancements of Java EE 5  Primary focus: Web Tier  General principles  Annotation-based programming model  Reduce or eliminate need for Deployment Descriptor  Traditional API for advanced users
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Java EE 6 is Flexible  Decouple specs to allow more combinations  Pruning  Clean up  Current pruning list: JAX-RPC, EJB Entity Beans, JAXR, JSR-88



 Profiles  Targeted bundle of technologies  Defined through the JCP  Web Profile Defined  Defined by the Java EE 6 Expert Group 8



Java EE 6 is Extensible  Embrace open source frameworks  Wicket, Lift, Spring, Struts, ...



 Zero-configuration, drag-and-drop for web frameworks  Servlets, servlet filters, context listeners for a framework get discovered and registered automatically



 Plugin libraries using web fragments
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Example: Apache Wicket   wicket.helloworld  org.apache.wicket.protocol.http.WicketFilter   applicationClassName ...    wicket.helloworld /*  
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Java EE 6 Implementation  Specifications approved by the JCP  Java EE 6 compatible servers  Oracle GlassFish v3 (Reference implementation)  TMAX JEUS 7



 Beta releases of Java EE 6 implementations  RedHat JBoss 6.0  Apache Geronimo 3



11



New Features
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Java EE 6 Web Profile 1.0  Fully functional mid-sized profile  Actively discussed in the Java EE 6 Expert Group and outside it  Technologies  Servlets 3.0, JSP 2.2, EL 2.2, Debugging Support for Other Languages 1.0, JSTL 1.2, JSF 2.0, Common Annotations 1.1, EJB 3.1 Lite, JTA 1.1, JPA 2.0, Bean Validation 1.0, Managed Beans 1.0, Interceptors 1.1, Context & Dependency Injection 1.0, Dependency Injection for Java 1.0
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Servlet 3.0  Annotations to declare Servlets, Filters, Init param, ...  web.xml is optional in most of the cases @WebServlet(name=”MyServlet”, urlPattern=”/myApp/*”) public class MyServlet extends HttpServlet {



 Pluggable frameworks using web fragments  Async support, Programmatic authentication and logout, Default error page, File upload support 14



Servlet 3.0 Async    



Use cases: Comet, chat rooms, long waits @WebServlet(asyncSupport = true) ServletRequest.startAsync(…) AsyncContext API to control behvior  forward(String path)  start(Runnable action)  complete()
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JSF 2.0      



Annotations for beans, scopes, etc. New view scope Facelets as templating language for the page Custom components much easier to develop Ajax support integrated f:ajax faces-config.xml optional in common cases
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JSF 2.0 Example @ManagedBean @SessionScoped public class DemoBean { @ManagedProperty(„#{otherBean}“) private OtherBean otherBean; public String foo() { return „/foo.xhtml“; } }
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Bean Validation (JSR-303)  Tier-independent mechanism to define constraints for data validation  Represented by annotations  javax.validation.* package



 Integrated with JSF and JPA  JSF: f:validateRequired, f:validateRegexp  JPA: pre-persist, pre-update, and pre-remove



 @NotNull(message=”...”), @Max, @Min, @Size  Fully Extensible  @Email String recipient;
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EJB 3.1  @Singleton Beans  No interface view  Calendar timers  @Scheduler(dayOfWeek=„Mon“, hour=„3“)



 @Asynchronous business methods  Global JNDI name for a bean  java:global///#
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EJB 3.1 Lite  Simple, modern subset of EJB for use outside the full platform  Contents  Session beans (stateful, stateless, singletons)  Declarative transaction and security  Interceptors



 Embeddable container API  Bootstrap on Java SE 20



EJB Simplified Packaging
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EJB Testability EJBContainer container = EJBContainer.createEJBContainer(); Context context = container.getContext(); DemoService service = (DemoSerivce)context.lookup( "java:global/classes/DemoService");
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Removing Barriers  Easy to use EJB components in web applications  Context and Dependency injection JSR-299  Bridges JSF and EJB component models  Unified EL resolver to look up EJBs @Named(„demo“) @Stateless public class DemoService …
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Conclusion  Inspired by frameworks like Spring Java EE 5 was already a big step into the right direction  Java EE 6 reduces the need for 3rd party frameworks to a minimum  Thanks to the embeddable EJB container EJBs are unit testable and usable outside of the application server  Deployment descriptors are nearly obsolet
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References and Links  Beginning Java EE 6 Platform with GlassFish 3 Antonio Goncalves  First Edition ISBN-13: 978-1430219545  Second Edtion will be released by end of May 2010



 Java Community Process http://www.jcp.org/  GlassFish (Reference implmentation) https://glassfish.dev.java.net/ 25



JPA 2.0
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JPA 2.0 Goals          



Standardized properties Fill the gaps Enhance flexibility Add 2nd Level Cache Enhance locking facility Add new hooks for provider support Better API for tool support JPQL enhancements Java API based query language Integration of JSR-303 Bean Validation 27



Standardized Properties  Until JPA 1.0 properties were provider specific  Most used properties are defined in persistence.xml:    



javax.persistence.jdbc.driver javax.persistence.jdbc.url javax.persistence.jdbc.user javax.persistence.jdbc.password
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Unidirectional @OneToMany Mapping  In JPA 1.0 unidirectional one-to-many relationships with relation table = ManyToMany  With JPA 2.0 target foreign key can be defined using @JoinColumn @Entity public class Employee { ... @OneToMany @JoinColumn(name="employee_id") private List phones; ... }
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Collections of Non-Entites and Embeddables @Entity public class Employee { ... @ElementCollection @Column(name="SERVICE_DATE") private List serviceDates; ... } 30



Persistent Ordering  The order of a List can be manged by JPA @Entity public class Employee { ... @OneToMany @OrderColumn(name="PHONE_POS") List phones; ... } 31



Enhanced Map Support  Usage of Objects, Embedabbles and Entities as map key and value @Entity public class Vehicle { ... @OneToMany @MapKeyJoinColumn(name="PART_ID") Map suppliers; ... } 32



Enhanced Embeddables  Nested Embeddables and Embeddables may have relationships @Embeddable public class Assembly { ... @Embedded ShippingDetail shipDetails;



@ManyToOne Supplier supplier; ... }
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Access Typ Options  



Mixing Access Typ in a hierarchy Different access types in one class @Entity @Access(FIELD) public class Vehicle { ... @Transient double fuelEfficiency; @Access(PROPERTY) protected double getDbFuelEfficiency() { return convertToImperial(fuelEfficiency); } ... }
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Composite Primary Key With Relationships @Entity @IdClass(PartPK.class) public class Part { @Id int partNo; @Id @ManyToOne Supplier supplier; }



public class PartPK { int partNo; int supplier; } 35



2nd Level Cache  Cache used by all EntityManager in the same Persistence Unit  Access using EntityManagerFactory  Only basic functionality in JPA 2.0  Provider enhancment possible public interface Cache { boolean contains(Class cls, Object primaryKey); void evict(Class cls, Object primaryKey); void evict(Class cls); void evictAll(); }
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Enhanced Locking  JPA 1.0 only had support for optimistic locking with version field  @Version



 JPA 2.0 introduces new locking strategies:     



OPTIMISTIC ( = READ ) OPTIMISTIC_FORCE_INCREMENT ( = WRITE ) PESSIMISTIC_READ  Repeatable Read PESSIMISTIC_WRITE  Serialized PESSIMISTIC_FORCE_INCREMENT -> With version field



 Support for optimistic locking in pessimistic locking 37



Enhanced Locking  Example in EntityManager.refresh() public void applyCharges() { Account acct = em.find(Account.class, acctId); // calculate charges, etc. int charge = … ; if (charge > 0) { em.refresh(acct, PESSIMISTIC_WRITE); double balance = acct.getBalance(); acct.setBalance(balance - charge); } }
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API Enhancements  LockMode parameter with find, refresh methods  Properties parameter with find, refresh, lock  Additonal useful enhancements in EnttityManager  void detach(Object entity)  EntityMangerFactory getEntityManagerFactory()
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API Enhancements  Tools need access to meta data  Enhanced EntityManager:



 Set getSupportedProperties()  Map getProperties()  LockModeType getLockMode(Object entity)



 Enhanced query interfaces:      



int getFirstResult() int getMaxResults Map getHints() Set getSupportedHints() FlushModeType getFlushMode() Map getNamedParameters()
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JPQL  Timestamp SELECT t from BankTransaction t WHERE t.txTime > {ts ‘2008-06-01 10:00:01.0’}



 Non-polymorphic Queries SELECT e FROM Employee e WHERE TYPE(e) = FullTimeEmployee OR e.wage = "SALARY"  Collection Paramters in IN Expression SELECT emp FROM Employee emp WHERE emp.project.id IN [:projectIds]
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JPQL  Ordered List Index SELECT t FROM CreditCard c JOIN c.transactionHistory t WHERE INDEX(t) BETWEEN 0 AND 9  CASE Statement UPDATE Employee e SET e.salary = CASE e.rating WHEN 1 THEN e.salary * 1.1 WHEN 2 THEN e.salary * 1.05 ELSE e.salary * 1.01 END
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Criteria API  QueryBuilder  Factory for creation of CriteriaQuery objects  Definies several utility methods for comparation, creation of literals, collection operations, subqueries, boolean-, string-, Numeric-functions etc.



 CriteriaQuery  Contains the query  Central component of Query API  Conteinas one or more „Query Roots“ representing the domain typ  Provides functionality to define the selection criteria, sorting etc. 43



Example Model @Entity public class Customer { @Id int custId; String name; @OneToMany( mappedBy="customer") Set orders; }



@Entity public class LineItem { @Id int id; @ManyToOne Order order; @ManyToOne Product product; }



@Entity public class Order { @Id int orderId; @ManyToOne Customer customer; @OneToMany(mappedBy="order") Set items; }



@Entity public class Product { @Id int productId; String name; String productType; }
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Criteria API  Simple query CriteriaBuilder cb = em.getCriteriaBuilder(); CriteriaQuery q = cb.create(); Root customer = q.from(Customer.class); q.select(customer);  Is equivalent to SELECT c FROM Customer c; 45



Criteria API  Parameter CriteriaBuilder cb = em.getCriteriaBuilder(); CriteriaQuery q = qb.create(); Root c = q.from(Customer.class); Parameter param = qb.parameter(Integer.class); q.select(c).where( qb.equal(c.get("status"), param));  Is equivalent to SELECT c FROM Customer c WHERE c.status = :stat
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Metamodel API  Type safety through generated meta model @TypesafeMetamodel public class Customer_ { public static volatile public static volatile public static volatile } @TypesafeMetamodel public class Order_ { public static volatile public static volatile public static volatile }



Attribute custId; Attribute name; Set orders;



Attribute orderId; Attribute customer; Set items;
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Metamodel API  Cont. @TypesafeMetamodel public class LineItem_ { public static volatile public static volatile public static volatile } @TypesafeMetamodel public class Product_ { public static volatile public static volatile public static volatile }



Attribute id; Attribute order; Attribute product;



Attribute productId; Attribute name; Attribute productType;
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Criteria API + Metamodel API = Typ Safety 



New object oriented and typsafe way to create queries CriteriaBuilder cb = em.getCriteriaBuilder(); CriteriaQuery q = qb.create(); Root customer = q.from(Customer.class); Join item = customer.join(Customer_.orders).join(Order_.items); q.where( qb.equals(item.get(Item_.product) .get(Product_.productType), "printer")) .select(customer.get(Customer_.name));







Is equivalent to SELECT c.name FROM Customer c JOIN c.orders o JOIN o.items i WHERE i.product.productType = 'printer'
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Integration with JSR 303 Bean Validation  Validation and some DDL generation elements are replaced by JSR 303      



@NotNull instead of @Column(nullable=false) @Size.max instead of @Column.length @Digits instead of @Column.precision/.scale @Min / @Max for numeric types @Future / @Past for date/time types @Size for collections and arrays
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Conclusion  JPA 2.0 introduces several often requested enhancements  JPA is now 90 – 95% complete  JPA will never cover all features of Hibernate, EclipseLink etc.  But there are fewer reasons to use the proprietary API of your O/R-Mapper  Remark: Simply because a feature exists it doesn„t mean that you have to use it! 51



References and Links  Pro JPA 2: Mastering the Java Persistence API Mike Keith and Merrick Schincariol ISBN-13: 978-1-4302-1956-9



 Exercises to Pro JPA 2 Mike Keith and Simon Martinelli Comming soon   JSR 317: Java Persistence 2.0 www.jcp.org/en/jsr/detail?id=317  EclipseLink (Reference implementation) www.eclipse.org/eclipselink
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