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Introduction  to  JPABruce   Campbell
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Notes
 • This   is   a   training   NOT   a   presenta4on• Please   ask   ques4ons• Prerequisites– Introduc4on   to   Spring– Introduc4on   to   Spring   MVC– Basic   understanding   of   SQL– A   worksta4on   running   Windows,   Linux,   or   Mac   OS– LDS   Tech   or   other   IDE   installed
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• Object   Rela4onal   Mapping• Intro   to   JPA• En4ty   Manager• Persistence   Context• En4ty   Rela4onships• JPA   and   Spring• Java   Stack   Config• Lab   1
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• Querying– JPQL– Lab   2– Na4ve   Query– Criteria   Query
 • Conclusion
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ORM
 • Database   normaliza4on   is   typically   op4mized   for   storage
 • OO   design   is   op4mized   for   readability   and   maintainability
 • Some4mes   the   two   conflict   resul4ng   in   object-‐rela4onal   impedance   mismatch...   makes   persistence   challenging
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ORM
 • Mismatches– Granularity:   more   or   less   classes   than   tables– Inheritance:   not   really   represented   well   in   a   db– Associa4ons:   unidirec4onal   in   Java,   foreign   keys   in   the   database
 –Mul4plicity   of   rela4onships:   not   specified   in   Java,   explicit   with   foreign   keys   in   a   database
 – Data   naviga4on:   walk   the   objects   in   java,   join   the   tables   in   a   database

Page 7
						

ORM
 USER
 ROLE
 USER_ROLE
 PRIVILEGE
 ROLE_PRIV
 User-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐Long   idgetPrivs()
 Privileges-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐String   name
 Databa
 se   M
 odel Object   Model
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What  is  JPA?
 • JPA   is   a   specifica4on   for   object/rela4onal   mapping   and   persistence   in   Java
 • Hibernate,   EclipseLink,   OpenJPA   and   others   provide   implementa4ons   of   the   JPA   specifica4on
 • Together   they   provide   a   framework   to   assist   in   mapping   the   object   world   to   the   rela4onal   world   a.k.a.   an   ORM   (Object   Rela4onal   Mapping)   tool
 • Uses   annota4ons   to   map   java   objects   and   fields   to   database   tables   and   columns
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Potential  Benefits  of  JPA
 • write   less   code• provides   a   consistent   model   for   database   interac4on• performance• vendor   independence   -‐   but   only   if   you   avoid   the   vendor   specific   features   (database   or   JPA   provider)
 • shields   you   from   having   to   know   SQL   -‐   NOPE,   SORRY!!
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Potential  Drawbacks
 • complexity   -‐   JPA   adds   a   layer   of   abstrac4on– harder   to   learn– harder   to   debug– performance   issues   creep   in   more   o]en
 • flexibility   -‐   lack   of– harder   to   leverage   db   specific   features– Spring   JDBC   is   closer   to   the   metal
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Example
 @Entity@Table(name="USER")public class User { @Id @SequenceGenerator(name="UserSequence", sequenceName="USER_PK", allocationSize=1) @GeneratedValue(strategy=GenerationType.SEQUENCE, generator="UserSequence") private Long id;
 @Column(name="USERNAME", nullable=false) private String name;
 @Column(name="FULL_NAME") private String fullName; ...}
 USER   TABLEUSER   TABLEUSER   TABLEUSER   TABLE
 ID USERNAME FULL_NAME ...
 1 eatrocks Bruce   Campbell
 2 mark Mark   Jones
 User-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐Long   idString   usernameString   fullName...
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Example
 ...public Example findExample(Long id) { return entityManager.find(Example.class, id);}
 @Transactionalpublic void createExample(Example example) { Validate.notNull(example, "Example must not be null"); entityManager.persist(example);} ...
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Entity  Manager
 • the   JPA   configura4on   applies   to   the   En4tyManagerFactory   with   which   you   create   En4tyManagers
 • The   En4tyManager   is   the   primary   interface   when   working   with   JPA
 ...EntityManager entityManager = entityManagerFactory.createEntityManager();Example example = entityManager.find(Example.class, 1L);entityManager.close();...
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Persistence  Context
 • En4tyManager   keeps   en44es   in   the   persistence   context   un4l   it   is   closed– checks   there   before   querying   the   database– places   en44es   into   the   persistence   context• a]er   querying   the   database• when   new   en44es   are   introduced
 ...EntityManager entityManager = entityManagerFactory.createEntityManager(); Example example1 = entityManager.find(Example.class, 1L);Example example2 = entityManager.find(Example.class, 1L);assert example1 == example2;entityManager.close();...
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Flush
 • En4tyManager   detects   dirty   en44es   and   saves,   or   “flushes”,   changes   to   the   database   on   close()
 • force   a   “flush”   by   calling   en4tyManager.flush()...EntityManager entityManager = entityManagerFactory.createEntityManager();EntityManager entityManager2 = entityManagerFactory.createEntityManager();
 Example example1 = entityManager.find(Example.class, 1L);example1.setData("hello world");entityManager.close();
 Example example2 = entityManager2.find(Example.class, 1L);assert example2.getData().equals("hello world");entityManager2.close();...
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Detached  Objects
 • when   the   en4tyManager   is   closed,   en44es   become   “detached”   and   must   be   merged   back   into   a   persistence   context   to   have   subsequent   changes   saved   to   the   database
 ...EntityManager entityManager = entityManagerFactory.createEntityManager(); Example example1 = entityManager.find(Example.class, 1L);entityManager.close();
 example1.setData("hello world");entityManager = entityManagerFactory.createEntityManager();entityManager.merge(example1);entityManager.close();...
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Relationships
 • mapped   with–@OneToOne–@OneToMany–@ManyToOne–@ManyToMany
 • See   the   docs   for   more   detail• but   let’s   look   at   @OneToMany   and   @ManyToOne   in   some   detail...
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Relationships
 • @OneToMany   and   @ManyToOne– One   side   is   the   owning   side– The   other   side   is   mapped   with   “mappedBy”   which   points   back   to   the   owning   side• 4es   the   two   together   and   • avoids   redundant   mapping   details
 – not   all   rela4onships   need   to   be   bidirec4onal,   if   you   know   you   only   need   to   traverse   one   direc4on   then   don’t   map   the   other   direc4on.
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Relationships
 ...@Entity @Table(name="ORDER")public class Order { ... @ManyToOne @JoinColumn(name=”CUSTOMER_ID”, referencedColumnName=”ID” private Customer customer; ...}
 ...@Entity @Table(name="CUSTOMER")public class Customer { ... @OneToMany(mappedBy=”customer”) private Set<Order> orders; ...}
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Fetch  Types
 • When   JPA   loads   (fetches)   an   en4ty   from   the   database   it   must   determine   whether   to   fetch   the   related   en44es   
 • Eager:   fetch   related   data   now,   is   the   default   for   @OneToOne   and   @ManyToOne   rela4onships   
 • Lazy:   fetch   related   data   if/when   it’s   accessed,   is   the   default   for   @OneToMany   and   @ManyToMany   rela4onships
 @OneToMany(mappedBy=”customer”, fetch=FetchType.EAGER) private Set<Order> orders;
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Lazy  Initialization  Error
 • If   the   related   data   is   not   loaded   and   you   try   to   access   it   a]er   the   en4ty   manager   is   closed   you’ll   get   a   lazy   ini4aliza4on   error
 • avoid   working   with   en44es   a]er   the   en4ty   manager   has   been   closed
 ... //WARNING: ANTI-PATERNEntityManager entityManager = entityManagerFactory.createEntityManager();//Assume the default fetch type of Lazy on the customer.orders mappingCustomer customer = entityManager.find(Customer.class, 1L);entityManager.close();Set<Order> orders = customer.getOrders();KABOOM!...
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JPA  and  Spring
 • the   Spring   OpenEn8tyManagerInViewFilter   servlet   filter– manages   and   closes   en4ty   managers   for   you   – keeps   the   en4ty   manager   open   through   the   end   of   the   request
 – so   that   data   can   be   “lazily”   loaded   during   view   genera4on
 <filter> <filter-name>OpenEntityManagerInViewFilter</filter-name> <filter-class>
 org.springframework.orm.jpa.support.OpenEntityManagerInViewFilter </filter-class></filter>
 web.xml
 http://web.xml
 http://web.xml
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JPA  and  Spring
 • Spring   can   also   proxy   the   En4tyManager– such   that   if   you   are   using   the   previously   men4oned   servlet   filter   the   en4ty   manager   is   request   scoped
 – otherwise,   if   a   transac4on   is   open   the   en4ty   manager   is   transac4on   scoped
 – finally,   the   en4ty   manager   is   scoped   to   each   individual   en4ty   manager   method   call
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Java  Stack  Config
 • the   stack-‐db:hibernate   namespace   configures   an   En4tyManagerFactory,   and   a   proxy   En4tyManager   instance
 ... <stack-db:hibernate persistence-unit-name="org.lds.stack.training.jpa-demo" validator-ref="validator" />...
 <?xml version="1.0" encoding="UTF-8"?><persistence xmlns="http://java.sun.com/xml/ns/persistence" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://java.sun.com/xml/ns/persistence http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd" version="2.0"> <persistence-unit name="org.lds.stack.training.jpa-demo" transaction-type="RESOURCE_LOCAL" /></persistence> persistence.xml
 applica8onContext.xml
 http://java.sun.com/xml/ns/persistence
 http://java.sun.com/xml/ns/persistence
 http://www.w3.org/2001/XMLSchema-instance
 http://www.w3.org/2001/XMLSchema-instance
 http://java.sun.com/xml/ns/persistence
 http://java.sun.com/xml/ns/persistence
 http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd
 http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd
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Lab  1
 • hcps://tech.lds.org/wiki/JPA#Lab_1• Summary– import   the   starter   project– complete   the   JPA   configura4on– finish   implemen4ng   createExample(..)– test   by   running   the   applica4on   and   crea4ng   a   record
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Lab   1   Solu4on
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Querying
 • Gefng   data   from   the   database   is   some4mes   more   complex   than   asking   the   en4ty   manager   to   find   an   object   by   ID– JPQL   (Java   Persistence   Query   Language)   -‐   high   level   query   language   that   works   against   en4ty   objects
 – NaOve   Query   -‐   runs   na4ve   SQL   queries– Criteria   Query   -‐   programa4c   OO   method   of   querying
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JPQL
 • Java   Persistence   Query   Language   (JPQL)– via   @NamedQuery   annota4on   or   en4ty   manager– Looks   a   lot   like   SQL   but   works   on   JPA   en44es– Select,   from,   where,   group   by,   order   by,   etc.– Java   OO   style   path   expressions   (e.name.last)– named   or   posi4onal   query   parameters   allowed– can   paginate   the   results– rich   and   powerful
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JPQL
 public User findUser(String username) { return entityManager.createQuery( "from User u where u.name = ?", User.class) .setParameter(1, username) .getSingleResult();}
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Lab  2
 • hcps://tech.lds.org/wiki/JPA#Lab_2• Summary– finish   implemen4ng   findExample(String   name)– using   a   JPQL   query   and– en4tyManager.createQuery(..)– test   by   running   the   ExampleIT   test
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Lab   2   Solu4on
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• JPQL   can’t   do   – intersec4ons   nor   unions   of   different   queries   – query   hints– other   database   specific   stuff   • like   recursion   with   “connect   by”   and   “start   with”
 • However   there   are   mechanisms   to   support   some   database   specific   features
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Native  Query
 • Na4ve   Queries– via   @NamedNa4veQuery   or   en4ty   manager– can   return   en4ty   objects,   scalars,   or   both– custom   result   set   mapping   via   @SqlResultSetMapping– allows   query   hints– can   s4ll   be   polymorphic– only   posi4onal   query   parameters   are   allowed

Page 34
						

Native  Query
 @Entity@Table(name="USER")@NamedNativeQuery( name="usersByRoleId", query="SELECT u.id, u.name FROM user u JOIN user_role ur on ... WHERE ur.id = ?", resultClass=User.class) public class User {...}
 Query query = em.createNamedQuery("usersByRoleId"); query.setParameter(1, roleId); List<User> roleUsers = query.getResultList();
 En8ty   Defini8on
 Service
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Criteria  Query
 • a   programa4c   and   object-‐based   way   to   construct   type-‐safe   queries
 • can   be   verified   at   compile   4me• not   prone   to   run4me   errors   of   string   based   queries
 CriteriaBuilder cb = entityManager.getCriteriaBuilder();CriteriaQuery<User> cq = cb.createQuery(User.class);Root<User> user = cq.from(User.class);cq.select(user);TypedQuery<User> typedQuery = entityManager.createQuery(cq);List<User> users = typedQuery.getResultList();
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Mixed  Bag
 • JPQL   and   Criteria   Query   can   co-‐exist   in   a   single   project
 • It’s   a   macer   of   preference   but...• Prefer   JPQL   unless   you   need   the   features   of   Criteria   Query
 • Fall   back   to   the   other   as   needed• Use   na4ve   SQL   queries   only   when   needed
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Conclusion
 • JPA   has   it’s   advantages   (and   drawbacks)• use   JPA   if   it’s   benefits   outweigh   the   drawbacks   on   your   project
 • We   barely   scratched   the   surface• the   JPA   learning   curve   is   steep• books,   docs,   and   more   training   are   appropriate

Page 38
						

Documentation/References
 • hcps://tech.lds.org/wiki/LDS_Java_Stack• hcp://docs.oracle.com/javaee/6/api/• hcp://hibernate.org/docs• hGps://tech.lds.org/wiki/JPA_Best_Prac8ces• hcp://www.amazon.com/gp/product/1432755854
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Please   fill   out   the   Survey
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Everyone   here   is   authorized   to   go   home   early!
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