
  

Cours IUT CSID – January 2012

Introduction to
Java Annotations

Sample Library Usages

Arnaud Nauwynck

This document: 
http://arnaud.nauwynck.chez-alice.fr/devPerso/Pres/Intro-Java-Annotations.pdf

http://arnaud.nauwynck.chez-alice.fr/devPerso/Pres/Intro-Java-Annotations.pdf


  

Table Of Content

● Introduction 
● java.lang.reflect Introspection
● Annotation goals

● Syntax Declaration and Reference
● Samples

● Spring, Junit
● Jaxb, Jaxws
● JPA



  

Annotation History

● Literate Programming
● Inspired by D.E. Knuth ...~ 1970 (!)

● Principle : 1 Program => 2 Outputs
● Code  (tangle)  => compile + run-it
● Doc Comment (weave) => extract TeX + print it

● Java …. JavaDoc   /**  @Author … */
● Xdoclet  … compiler for some JavaDoc @Tags
● Then Java 5 … Spring, Apt, AspectJ, Lombok...



  

Introspection API

Object

Class

getClass()

Member

Field Method Constructor

Annotation

getSuperclass()
getAnnotations()

get(obj)
set(obj,  v)

invoke(obj,args)

newInstance()

getDeclaredFields()
                 Methods/...



  

Sample Introspection Usage

● Serializing Objects
● ObjectOutputStream.writeObject(obj)
● Obj = ObjectInputStream.readObject()

● Used in Rmi  (Marshall / Unmarshall)
● JMX : expose object attributes + methods
● Spring : instanciate + configure objects as Xml
● Hibernate : mapping Java – Jdbc 

(1 class = 1 table.... 1 field = 1 column)

● ...



  

Sample Introspection Code

● Object to XML recursive dump



  

Java and Introspection

● Introspection is a fundamental feature of Java

… missing in C++ (!!) … success of java 

Lot of Frameworks use it

● configuration possibilities:
● NOT configurable 

    (example RMI) … but magic enough
● Configurable   

– with external Xml/Prop Files 
  (example: old Hibernate, old spring...)

– with @Annotations



  

Sample Code Customization Goal

● Problem:
● How to configure name mappings and converters...

● Whish list:

Implicit XML Mapping

Customized XML Mapping

RENAME

REFORMAT

SUPPRESS

Java Code



  

Adding / Mixing Extra Configurations

● Annotations do not interfere with code: 
● code ignore them !
● read on demand

● like JavaDoc .. but typed & present
● Like external files External Files

INFO 

Annoted
INFO 

For JAXB

user-defined

For Spring



  

Syntax & Reference



  

Reading Annotation Values 
From Introspection



  

Syntax

declare use



  

Annotation of Annotation...
@Target(ElementType)

Samples : 



  

Annotation of Annotation...
@Rentention(RetentionPolicy)



  

Sample Libraries Usages



  

SpringFramework



  

SpringFramework IOC

● @Component   … Spring calls “new ()”
● @Injected         … Spring calls “set()”
● @Value

● Now Standards (EJB3, Java6):
● @Stateless, @Service, @Local, @Remote …
● @Resource, @EJB



  

SpringFramework Sample

Scan + instanciate + Dependency injection (IOC) 



  

Spring Web MVC



  

Spring Web – MVC Controler
@Controler, @ContextPath ...



  

Spring MVC Configuration



  

Junit 4



  

Junit Annotations
● Before E.Gamma & K. Bent EPOCH ... no tests?
● Junit 3: A simple piece as small as revolutionnary....

● Junit 4: Simpler that simple...



  

Junit4 : @RunWith(... )
(+ Spring @ContextConfiguration )

● @RunWith() = customize Junit4 runner
● With Spring runner + @ContextConfiguration(...)
● Or others    (MockitoRunner.class, etc.)



  

Mockito



  

Mockito (Mock for JUnit)

● @Mock to instanciate mock proxy on interfaces
● @InjectMock to inject dependency into object



  

Lombok



  

Lombok Sample

You write .java file
You get in
compiled .class 



  

never write Getter-Setter anymore
Because Small is Beautifull  

(http://projectlombok.org)



  

JAXB, JAX-WS



  

JAXB = Xml Binding 

Java2Xsd
Xsd2Java

JaxbContext
marshal() / unmarshal()



  

JAX-WS = Java Web Service

Java2wsdl    (jaxws:wsgen)
Wsdl2Java   (jaxws:wsimport)



  

Sample wsgen  
(Java → Wsdl + Port classes)

WSDL



  

JPA = Java Persistence API



  

JPA Sample Entity Annotations



  

minimal @Entity : @Id + @Version

● Minimal mapping : @Entity
● Need to specify a @Id   !!  

(object is an entity If-and-Only-If it has a unique Id)
● Better with @Version … for optimisitc-lock / cache...

● By default, 
● Table name = shortname of class
● All fields are persistent... 

column name = name of field



  

Entity Custom mapping

● Override Table name or entity-table mapping...

optionnal   @Table()

● Override field mapping
optionall   @Column()

● Override Id generation

@GeneratedValue   

@SequenceGenerator



  

Relation @ManyToOne
+ optional @JoinColumn

(= Pointer / Foreign Key to PK)

Emp

Department
deptId

id

id
0..1



  

@OneToMany
(= List / where Foreign Key=PK)

Emp

EmpInfo

Id
user_id

id

0..*
1



  

@Inheritance, @DiscriminatorValue
@DiscriminatorColumn

EmpInfo

PhoneEmpInfo KeyValueEmpInfo



  

Questions ? 

Alors TP ! …
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