Java-2

ANNOTATIONS IN COMPILE TIME







package com.example;
public class MyProcessor extends AbstractProcessor {

@Override
public synchronized void init(ProcessingEnvironment env){ }

@Override

public boolean process(Set<? extends TypeElement> annoations,
RoundEnvironment env) { }

@Override
public Set<String> getSupportedAnnotationTypes() { }

@Override
public SourceVersion getSupportedSourceVersion() { }



1Nnit

init(ProcessingEnvironment env):

* Y KOXKAOro annotation processor o643aH ObITb
NYyCTOM KOHCTPYKTOP.

* OAHOKO €CTb CMNELMAAbHbIM INit() METOA, KOTOPbIM
BbI3bIBOETCSA C ProcessingEnviroment B ka4yecTtse
NAPAMETPA.

» ProcessingEnviroment npeAOCTABAIET AOCTYM K
HEKOTOPbLIM YTMAUTAPHBLIM KAOQCCAM Elements, Types
1 Filer.



process

« process(Set<e extends TypeElement> annotations,
RoundEnvironment env):

* DTO CBOETO POAA METOA MAIN() KOXKAOTO
npoueccopda. 3AECH MULLETCH KOA AAS
CKOHMPOBAHMS, BbIYMCAEHMI M OOPADOTKM
OHHOTALMMU. A TOKXKE AAA TEHEPALMM [OVA GOAMAOB.
RoundEnviroment nepeAQBAEMbIM B KOYECTBE
NAPAMETPA MCMOAb3YETCH AAN NEPEYNCAEHUA BCEX
SAEMEHTOB MMEIOLLIMX OMPEAEAEHHYIO AHHOTALIMIO.




getSupported AnnotationTypes

- getSupportedAnnotationTypes|():

* 3AECb HEODXOAMMO NEPEYMCAMTLE AHHOTALMM, HO
KOTOPbIE «MOAMMCHIBAETCS) HALL MPOLECCOP.



getSupportedSourceVersion

» getSupportedSourceVersion():

* MICNOAB3YETCSd AAG OTIPEAEAEHUA MOAAEPLKMBAEMOMU
Bepcihm Java. OBObIHHO BO3BPALLLOETCH
SourceVersion.latestSupported(). Xotda MOXHO
BO3BPALLLATL, HaNpumep, SourceVersion.RELEASE_6



Java 8 style

@SupportedSourceVersion(SourceVersion.latestSupported())
@SupportedAnnotationTypes ({
// Set of full qullified annotation type names

1)

public class MyProcessor extends AbstractProcessor {

@Override
public synchronized void init(ProcessingEnvironment env){ }

@Override

public boolean process(Set<? extends TypeElement> annoations,
RoundEnvironment env) { }



171 paboTeI HEOOXOAMO cOOpaTs jar

MyProcessor.jar

- com
- example
- MyProcessor.class
- META-INF
- services
- jJavax.annotation.processing.Processor

(coaepxmmoe:
com.example.MyProcessor
com.foo.OtherProcessor
net.blabla.SpecialProcessor

)



[Ipnmep

FACTORY PATTERN




public

public

public

public

Pas3ammaabie BUABI TIUIIIHI

interface Meal {
public float getPrice();

class MargheritaPizza implements Meal {
public float getPrice() {

}

return 6.0f;

class CalzonePizza implements Meal {
public float getPrice() {

)

return 8.5f;

class Tiramisu implements Meal {
public float getPrice() {

}

return 4.5f;



Mara3smH OMIIIbl

public class PizzaStore {
public Meal order(String mealName) {

if (mealName == null) {
throw new IllegalArgumentException("Name of the meal is null!");

¥

if ("Margherita".equals(mealName)) {
return new MargheritaPizza();

¥

if ("Calzone".equals(mealName)) {
return new CalzonePizza();

¥

if ("Tiramisu".equals(mealName)) {
return new Tiramisu();

}

throw new IllegalArgumentException("Unknown meal '™ + mealName + "'");

}

public static void main(String[] args) throws IOException {
PizzaStore pizzaStore = new PizzaStore();
Meal meal = pizzaStore.order(readConsole());
System.out.println("Bill: $" + meal.getPrice());




BerHeceMm paOpmKy B OTHEITBHBIN KITACC

public class PizzaStore {
private MealFactory factory = new MealFactory();

public Meal order(String mealName) {
return factory.create(mealName);

public static void main(String[] args) throws IOException {
PizzaStore pizzaStore = new PizzaStore();
Meal meal = pizzaStore.order(readConsole());
System.out.println("Bill: $" + meal.getPrice());

}



MealFactory

public class MealFactory {

public Meal create(String id) {
if (id == null) {
throw new IllegalArgumentException("id is null!");

iy
if ("Calzone".equals(id)) {
return new CalzonePizza();

}

if ("Tiramisu".equals(id)) {
return new Tiramisu();

)

if ("Margherita”.equals(id)) {
return new MargheritaPizza();

}

throw new IllegalArgumentException("Unknown id = " + id);



@Factory

@Target(ElementType.TYPE)
@Retention(RetentionPolicy.CLASS)
public @interface Factory {
/>l<>|<
* The name of the factory
&/
Class type();
/**
* The identifier for determining which item should be instantiated
A
String id();



@Factory(
id = "Margherita”,
type = Meal.class
)
public class MargheritaPizza implements Meal {
@Override public float getPrice() {
return 6f;



Jlorosopmmcs o mmpasrIax

TOABKO KAQCCHI (HE MHTEPJOEMCHI M HE QDCTPAKTHbIE
KAQCCbI) MOTYT ObITb MPOOAHHOTMPOBAHbBI @FActory

KAQCChI MPOAHHOTUPOBAHHbLIE 3TOM AHHOTALMEN
AOAXHbI MMETb MYBAMYHbBIM KOHCTPYKTOP Oe3
NAPAMETPOB (MHAYE Mbl HE CMOXEM MX CO3AQBATH)

AOAXHC OblTb BO3MOXHOCTb MPUBECTMH
OHHOTMPOBAHHbBIE KAQCChI K «TUMY) YKO3OHHOMY B
NOPAMETPE AHHOTALMM

KAQcCCbl MPOAHHOTUMPOBAHHbIE @Factory ¢
OAMHAKOBBLIM Type BYAYT COOPAHbI B EAUHbBIM KAQCC-

APAbpUKY. Hanpumep, aAga type Meal byaeT CO3AQH
Kanacc MealFactory

ld — 310 CcTpOoKA. OHAO AOAXKHA ObITb YHUKAABHQO AAS
KAQCCOB C OAMHAKOBLIM type



[ Ipmcryriaem

@AutoService(Processor.class)
public class FactoryProcessor extends AbstractProcessor {
@Override
public Set<String> getSupportedAnnotationTypes() {
Set<String> annotataions = new LinkedHashSet<String>();
annotataions.add(Factory.class.getCanonicalName());
return annotataions;
}
@Override
public SourceVersion getSupportedSourceVersion() {
return SourceVersion.latestSupported();



@AutoService(Processor.class)

OTO CNEUMAAbHAA QHHOTALLMSA, KOTOP A4

OBTOMAOTHUYECKM TEHEPUPYET MAHMG

DS ClsC

DAUA




[ Ipmcryriaem

@AutoService(Processor.class)
public class FactoryProcessor extends AbstractProcessor {
private Types typeUtils; private Elements elementUtils;
private Filer filer; private Messager messager;
private Map<String, FactoryGroupedClasses> factoryClasses =
new LinkedHashMap<String, FactoryGroupedClasses>();
@Override
public synchronized void init(ProcessingEnvironment processingEnv) {
super.init(processingEnv);
typeUtils = processingEnv.getTypeUtils();
elementUtils = processingEnv.getElementUtils();
filer = processingEnv.getFiler();
messager = processingEnv.getMessager();
}
public Set<String> getSupportedAnnotationTypes() {...}
public SourceVersion getSupportedSourceVersion() {...}



Init

* B meTtoae init Mbl MOAY4OEM CChIAKM HQ:

« Elements — yTMAUTAPHbBIM KAQCC AAS PAOOTHI C KAOCCOMM
Element

* Type — YTMAUTAPHbIM KAOQCC AAG PAOOTHI C TypeMirror
* Filer — kAOGCC NO3BOAAOLLIMIM HOM YAODHO CO3AQBATH COAMADI.



Init

Annotation Processor CKOHMPYET MCXOAHbBIM KOA.
KaXKAQs 4HOCTb MCXOAHOTO KOAQ MPEACTABAAET M3 Ce0O4
KAOKOM-TO KOHKPETHbIM Element.



package com.example; //
public class Foo { //
private int a; //

private Foo other; //

public Foo () {} //

public void setA ( //

)bl

int newA//

PackageElement
TypeElement

VariableElement
VariableElement

ExecuteableElement

ExecuteableElement
TypeElement



Kak 00xoamTh 3/71eMeHTRI?

* Hanpumep:

TypeElement fooClass = ... ;

// 1iterate over children

for (Element e : fooClass.getEnclosedElements()){
// parent == fooClass
Element parent = e.getEnclosingElement();



* Element — 310 onMcaHme 3AeMEHTA MCXOAHOTO
KOAQ. T.e. UMed B pykax TypeElement mbl He
MOXEM, HAMPUMMEP, MOAYYUTb MHQOOPMALMIO O
POAMNTEABCKOM KAQCCE U T.A.

* AAS BCEro 3700 eCTb TypeMirror —T.e.
COMOCTOBAEHUNE DAEMEHTOB U PEAAbHbIX TUMOB

93bIKQ.
- element.asType()




[ lonick annoranmu @Factory

@AutoService(Processor.class)
public class FactoryProcessor extends AbstractProcessor {

@Override

public boolean process(Set<? extends TypeElement> annotations,
RoundEnvironment roundEnv) {

// Itearate over all @Factory annotated elements

for (Element annotatedElement :
roundEnv.getElementsAnnotatedWith(Factory.class)) {



[ IpoBepumM, 4TO aHHOTAIIMA TaM, I71e Hy>XKHO

@Override

public boolean process(Set<? extends TypeElement> annotations,
RoundEnvironment roundEnv) {

for (Element annotatedElement :
roundEnv.getElementsAnnotatedWith(Factory.class)) {

// Check if a class has been annotated with @Factory
if (annotatedElement.getKind() != ElementKind.CLASS) {



public boolean process(Set<? extends TypeElement> annotations,
RoundEnvironment roundEnv) {

for (Element annotatedElement :
roundEnv.getElementsAnnotatedWith(Factory.class)) {

// Check if a class has been annotated with @Factory
if (annotatedElement.getKind() != ElementKind.CLASS) {
error(annotatedElement, "Only classes can be annotated with @%s",
Factory.class.getSimpleName());
return true; // Exit processing

private void error(Element e, String msg, Object... args) {
messager.printMessage (
Diagnostic.Kind.ERROR, String.format(msg, args), e);



Jlupuyeckoe oTcTyIUICHME

FactoryAnnotatedClass

2OTO KAQCC OMUCHIBAKOLLIMM OAMH
NPOAHHOTUPOBAHHbIM KAQCC

FactoryGroupedClasses

OTO KAQCC OMUCHIBAOLLIMM HODOP
NPOAHHOTMPOBAHHbBIX KAQCCOB CrRYNrnMPOBAHHbIX
no type.



Jlupuyeckoe oTcTyIUICHME

public class FactoryAnnotatedClass {
private TypeElement annotatedClassElement; private String qualifiedSuperClassName;
private String simpleTypeName; private String id;
public FactoryAnnotatedClass(TypeElement classElement) throws IllegalArgumentException {
this.annotatedClassElement = classElement;
Factory annotation = classElement.getAnnotation(Factory.class);
id = annotation.id(); // Read the id value (like "Calzone" or "Tiramisu")

if (StringUtils.isEmpty(id)) {
throw new IllegalArgumentException(
String.format("id() in @%s for class %s is null or empty! that's not allowed",
Factory.class.getSimpleName(), classElement.getQualifiedName().toString()));

}
// Get the full QualifiedTypeName
try {

Class<?> clazz = annotation.type();
qualifiedSuperClassName = clazz.getCanonicalName();
simpleTypeName = clazz.getSimpleName();

} catch (MirroredTypeException mte) {
DeclaredType classTypeMirror = (DeclaredType) mte.getTypeMirror();
TypeElement classTypeElement = (TypeElement) classTypeMirror.asElement();
qualifiedSuperClassName = classTypeElement.getQualifiedName().toString();
simpleTypeName = classTypeElement.getSimpleName().toString();



Jlupuyeckoe oTcTyIUICHME

try {
Class<?> clazz = annotation.type();

qualifiedSuperClassName = clazz.getCanonicalName();
simpleTypeName = clazz.getSimpleName();
} catch (MirroredTypeException mte) {
DeclaredType classTypeMirror = (DeclaredType) mte.getTypeMirror();
TypeElement classTypeElement =
(TypeElement) classTypeMirror.asElement();

qualifiedSuperClassName =
classTypeElement.getQualifiedName().toString();

simpleTypeName = classTypeElement.getSimpleName().toString();

}

34ecb paccMaTpuBaWTCA ABa C/yYana:

Knacc Factory yxe oTkomnuauMpoBaH. Torga Moxem pobpaTbCA A0 HEro yxe
HanpAamy.

Knacc Factory ewe He oTKoMnuaupoBaH. Torga Heob6xoAUMO MCNOJb30BaTb
TypeMirror.



FactoryGroupedClasses

public class FactoryGroupedClasses {
private String qualifiedClassName;
private Map<String, FactoryAnnotatedClass> itemsMap =
new LinkedHashMap<String, FactoryAnnotatedClass>();
public FactoryGroupedClasses(String qualifiedClassName) {
this.qualifiedClassName = qualifiedClassName;
}
public void add(FactoryAnnotatedClass toInsert) throws IdAlreadyUsedException {
FactoryAnnotatedClass existing = itemsMap.get(toInsert.getId());
if (existing != null) {
throw new IdAlreadyUsedException(existing);
}
itemsMap.put(toInsert.getId(), toInsert);
}

public void generateCode(Elements elementUtils, Filer filer) throws IOException {



Bossparmaemcs Kk Processor

public class FactoryProcessor extends AbstractProcessor {
@Override
public boolean process(Set<? extends TypeElement> annotations, RoundEnvironment roundEnv) {
for (Element annotatedElement : roundEnv.getElementsAnnotatedWith(Factory.class)) {

// We can cast it, because we know that it of ElementKind.CLASS
TypeElement typeElement = (TypeElement) annotatedElement;

try {
FactoryAnnotatedClass annotatedClass =

new FactoryAnnotatedClass(typeElement); // throws IllegalArgumentException

if (lisvValidClass(annotatedClass)) {
return true; // Error message printed, exit processing
}

} catch (IllegalArgumentException e) {

// @Factory.id() is empty

error(typeElement, e.getMessage());

return true;

}



Kaxk nmpoBepsTh Kij1acc Ha BaJIMITHOCTD !

private boolean isValidClass(FactoryAnnotatedClass item) {
// Cast to TypeElement, has more type specific methods
TypeElement classElement = item.getTypeElement();

if (!classElement.getModifiers().contains(Modifier.PUBLIC)) {
error(classElement, "The class %s is not public.",
classElement.getQualifiedName().toString());
return false;

// Check if it's an abstract class
if (classElement.getModifiers().contains(Modifier .ABSTRACT)) {

error(classElement, "The class %s is abstract. You can't annotate
abstract classes with @%",

classElement.getQualifiedName().toString(),
Factory.class.getSimpleName());

return false;



Kaxk nmpoBepsTh Kij1acc Ha BaJIMITHOCTD !

// Check inheritance: Class must be childclass as specified in @Factory.type();

TypeElement superClassElement = elementUtils.getTypeElement(item.getQualifiedFactoryGroupName());
if (superClassElement.getKind() == ElementKind.INTERFACE) {
// Check interface implemented
if (!classElement.getInterfaces().contains(superClassElement.asType())) {
error(classElement, "The class %s annotated with @%s must implement the interface %s",
classElement.getQualifiedName().toString(), Factory.class.getSimpleName(),
item.getQualifiedFactoryGroupName());
return false;
}
} else {
TypeElement currentClass = classElement; // Check subclassing
while (true) {
TypeMirror superClassType = currentClass.getSuperclass();
if (superClassType.getKind() == TypeKind.NONE) {
// Basis class (java.lang.Object) reached, so exit
error(classkElement, "The class %s annotated with @%s must inherit from %s",
classElement.getQualifiedName().toString(), Factory.class.getSimpleName(),
item.getQualifiedFactoryGroupName());
return false;

}
if (superClassType.toString().equals(item.getQualifiedFactoryGroupName())) {
break; // Required super class found
¥
currentClass = (TypeElement) typeUtils.asElement(superClassType); // Moving up in inheritance tree

}



Kaxk nmpoBepsTh Kij1acc Ha BaJIMITHOCTD !

// Check if an empty public constructor is given
for (Element enclosed : classElement.getEnclosedElements()) {
if (enclosed.getKind() == ElementKind.CONSTRUCTOR) {
ExecutableElement constructorElement = (ExecutableElement) enclosed;

if (constructorElement.getParameters().size() == 0 &&
constructorElement.getModifiers().contains(Modifier.PUBLIC)) {

// Found an empty constructor
return true;

// No empty constructor found

error(classElement,
"The class %s must provide an public empty default constructor",

classElement.getQualifiedName().toString());
return false;



YTo MBI ITpOBEpsiem

Class must be public: classElement.getModifiers().contains(Modifier.PUBLIC)

Class can not be abstract:
classElement.getModifiers().contains(Modifier. ABSTRACT)

Class must be subclass or implement the Class as specified in @Factoy.type().
First we use elementUtils.getTypeElement(item.getQualifiedFactoryGroupName())
to create a Element of the passed Class (@Factoy.type()).
Yes you can create TypeElement (with TypeMirror) just by knowing the qualified
class name. Next we check if it's an interface or a class:
superClassElement.getKind() == ElementKind.INTERFACE.
So we have two cases:
If it's an interfaces then classElement.getinterfaces().contains(superClassElement.asType()).
If it's a class, then we have to scan the inheritance hierarchy with calling
currentClass.getSuperclass(). Note that this check could also be done with
typeUtils.isSubtype().
Class must have a public empty constructor:
So we iterate over all enclosed elements classElement.getEnclosedElements() and
check for ElementKind. CONSTRUCTOR, Modifier.PUBLIC and
constructorElement.getParameters().size() ==



I Ipomosokaem Processor

try {
FactoryAnnotatedClass annotatedClass = new FactoryAnnotatedClass (typeElement) ;

if (!'isValidClass (annotatedClass)) {
return true; // Error message printed, exit processing
}
// Everything is fine, so try to add
FactoryGroupedClasses factoryClass =
factoryClasses.get (annotatedClass.getQualifiedFactoryGroupName () ) ;
if (factoryClass == null) {
String qualifiedGroupName = annotatedClass.getQualifiedFactoryGroupName () ;
factoryClass = new FactoryGroupedClasses (qualifiedGroupName) ;
factoryClasses.put (qualifiedGroupName, factoryClass):;
}
factoryClass.add (annotatedClass) ;
} catch (IllegalArgumentException e) ({
// @QFactory.id() is empty --> printing error message
} catch (IdAlreadyUsedException e) {
// Already existing



Code generation

@Override
public boolean process(Set<? extends TypeElement> annotations, RoundEnvironment roundEnv) {

try {
for (FactoryGroupedClasses factoryClass : factoryClasses.values()) {

factoryClass.generateCode(elementUtils, filer);

}
} catch (IOException e) {

error(null, e.getMessage());

return true;



Kaxk renepmupoBaThb KO/ ?

public class FactoryGroupedClasses {
// Will be added to the name of the generated factory class
private static final String SUFFIX = "Factory";
private String qualifiedClassName;
private Map<String, FactoryAnnotatedClass> itemsMap =
new LinkedHashMap<String, FactoryAnnotatedClass>();

public void generateCode(Elements elementUtils, Filer filer) throws IOException {
TypeElement superClassName = elementUtils.getTypeElement(qualifiedClassName);
String factoryClassName = superClassName.getSimpleName() + SUFFIX;
JavaFileObject jfo = filer.createSourceFile(qualifiedClassName + SUFFIX);
Writer writer = jfo.openWriter();
JavaWriter jw = new JavaWriter(writer);

// Write package

PackageElement pkg = elementUtils.getPackageOf(superClassName);

if (!pkg.isUnnamed()) {
jw.emitPackage(pkg.getQualifiedName().toString());
jw.emitEmptyLine();

} else {
jw.emitPackage("");



jw.beginType(factoryClassName, "class", EnumSet.of(Modifier.PUBLIC));
jw.emitEmptyLine();
jw.beginMethod(qualifiedClassName, "create", EnumSet.of(Modifier.PUBLIC), "String", "id");

jw.beginControlFlow("if (id == null)");
jw.emitStatement("throw new IllegalArgumentException(\"id is null!\")");
jw.endControlFlow();

for (FactoryAnnotatedClass item : itemsMap.values()) {
jw.beginControlFlow("if (\"%s\".equals(id))", item.getId());
jw.emitStatement("return new %s()", item.getTypeElement().getQualifiedName().toString());
jw.endControlFlow();
jw.emitEmptyLine();
I

jw.emitStatement("throw new IllegalArgumentException(\"Unknown id = \" + id)");
jw.endMethod();

=

jw.endType();

=

jw.close();



Processing Rounds

Annotation processing happens in a sequence of
rounds. On each round, a processor may e asked 1o
process a subset of the annotations found on the
source and class files produced by a prior round. The
iINnputs to the first round of processing are the initial
inputs to a run of the tool; these initial inputs can be
regarded as the output of a virtual zeroth round of
processing.



Processing Rounds

OAMH PAYHA — BbI30B METOAQ process() y annotafion
processor.

[lon aTOM FactoryProcessor CoO3aQeTcd OAMH pPA3 (a He
KQXKAbIM PAYHA)!

A MoYemMy BOOOLLLE MOTYT BbI3bIBATh HALLI MPOLLECCOP
HECKOABKO Pa3¢% AEAO BCE B TOM, YTO B CTEHEPUPOBAHHOM
KOAE MOTYT ObITb KAQCChI MPOAHHOTUPOBAHHbIE @Factory!

HTOObI HE OBLIAO NPOBAEM HEODXOAMMO B KOHLLE KOXKAOTO
PAYHAQ YANCTUTb HEODXOAMMBIE ACHHbIE. B HOLLIEM CAYYQE
— 310 man factoryClasses.



