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Context

» Source-code annotations

public class AccessorExample {

public Integer my_field;

public Integer getMy_field() {
return my_field;

}

Co-evolving Annotations and Source Code through Smart Annotations 2

Thursday 18 March 2010



Context

» Source-code annotations

@Accessed(Class

public class AccessorExample {
‘ @AccessedField
4 public Integer my_field;
@Getter("my_field")

public Integer getMy_field() {
return my_field;

Annotations

}
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Use of annotations (1)

» Aspect-oriented programming

Software Implementation

£ Tight coupling

with structure
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Use of annotations (1)

» Aspect-oriented programming

Software Implementation

n terms of domain

Indirection layer
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Use of annotations (2)

» Frameworks (e.g. Hibernate)

Software Implementation
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Use of annotations (2)

» Frameworks (e.g. Hibernate)

Software Implementation

M -
@Table
@Column
@Entity
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Brittleness of annotations

public class AccessorExample {

public Integer my_field;
public Integer another_field;

@Getter("my_field")
public Integer getMy_field() {
return my_field;

}
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Brittleness of annotations

public class AccessorExample {

public Integer my_field;
public Integer another_field;

@Getter("my_field")
public Integer getMy_field() {
return my_field;

}

public Integer getAnother_field() {
return another_field;

}
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Brittleness of annotations

public class AccessorExample {

public Integer my_field;
public Integer another_field;

@Getter("my_field")
public Integer getMy_field() {
return my_field;

}

public Integer getAnother_field() {
return another_field;

}

@Getter("my_field")
public Integer getMy_field(Integer my_field)

1
¥

return my_field;
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Brittleness of annotations

public class AccessorExample {

public Integer my_field;
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¥
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Cause of brittleness

» Annotations not linked to code

» Implicit assumptions/rules about:

- Where annotation should apply

- Annotated location should follow
» E.gQ.

- “All methods returning a field should be annotated with @Getter”

- “If a method is annotated with @Getter, it should follow the Java
naming convention”
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Smart Annotations ¢

» Document assumptions/annotation constraints
- Logic program queries
» Verify with respect to source code

» Tool support
- Eclipse plugin
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Example of Smart Annotation

» Integration with Java annotations

@Target(ElementType.METHOD)

public @interface Getter {
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Example of Smart Annotation

» Integration with Java annotations

@Target(ElementType .METHOD)

@TargetVariable("method")
public @interface Getter {

@Necessary
public static final String NAMING_CONVENTION

= "?method methodDeclarationHasName: {get*}";

@Necessary
@Sufficient

public static final String STRUCTURAL =
"?method isMethodDeclaration, " +
"?class definesMethod: 7method, " +
"?class definesVariable: ?variable, " +

"?method returns: ?variable”;
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Example of Smart Annotation

» Integration with Java annotations

Target of
annotation @Target(ElementType .METHOD)
@TargetVariable("method")
public @interface Getter {
@Necessary
public static final String NAMING_CONVENTION
= "?method methodDeclarationHasName: {get*}"|
Embedded @Necessary
. @Sufficient
Annotation public static final String STRUCTURAL =
rules "?method isMethodDeclaration, " +
"?class definesMethod: 7method, " +
"?class definesVariable: ?variable, " +
"?method returns: ?variable";
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Expressing constraints

» Static fields in annotation

» Using logic program queries
- Smalltalk Open Unification Language (SOUL)

Naming convention

?method methodDeclarationHasName: {get*}

Prototypical implementation

?method 1sMethodDeclaration,
?class definesMethod: 7method,

?class definesVariable: ?variable,
?method returns: ?7variable
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Necessary vs. Sufficient

» @Necessary

- For all annotated locations the rule should hold

@Necessary

public static final String NAMING_CONVENTION
= "?method methodDeclarationHasName: {get*}";

» @Sufficient

- All locations where the rule matches should also be annotated

@Necessary
@Sufficient
public static final String STRUCTURAL =

"?method isMethodDeclaration, " +
"?class definesMethod: 7method "t
"?class definesVariable: ?variable,
"?method returns: ?variable”;
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Documenting exceptions

» Overly specific/generic rules

» Exceptions Iin source code

» Document using meta-annotations

- @DoesApply
- @DoesNotApply

( .class)
public Integer getAnother_field() {

return another_field;

h
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Tool support (1)

Java - Smart Annotations Getter Example/src/be/ac/vub/smart_annotations_example/AccessorExampl
& | QueryBrowser | & | % Q- @y B Gy (2@

P

[# Package E 82 T2 Hierarchy = O | J] AccessorExample.java 23

= {5 ~ package be.ac.vub.smart_annotations_example;

=/

¥-2 Smart Annotations Getter Exampl
Hsrc public class AccessorExample {

H be.ac.vub.smart_annotations
J| AccessedClass.java

. . public Integer my_field;
%:ccessedgleld.JTva. public Integer another_field;
.J| AccessorExample.java

J| Getter.java

J| Setter.java @Get f__r:-v("My_ﬁeld”) _
4 JRE System Library [JVM 1.6.0 p“bhCtlntegerrgegy—F‘eld() {
. Referenced Libraries return my-fietds

}

Annotation:Cetter Rule:STRUCTURAL Annotation missing
return another_field;
}

@Getter("My_field")

public Integer returnField2(Integer my_field)
{

return my_field;

}

[2( Problems &3 @ Javadoc [ Declaration

0 errors, 2 warnings, O others
Description

5 Warnings (2 items)

5 Annotation:Getter Rule:NAMING_CONVENTION AccessorExample.ja /Smart Annotations Gette line 20
%y Annotation:Getter Rule:STRUCTURAL Annotatio AccessorExample.ja /Smart Annotations Gette line 16

A Resource Path Location
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Tool support (2)

)| AccessorExample.java 23

package be.ac.vub.smart_annotations_example;
public class AccessorExample {

public Integer my_field;
public Integer another_field;

@Getter("My_field")
public Integer getMy_field() {
return my_field;

}

| public Integer getAnother_field() {
« Add the missing annotation Problem description: Annotation:Cetter
# Mark as exception Rule:STRUCTURAL Annotation missing

il

2t P

0 en ! Press "Tab' from proposal table or click for focus |
Description A Resource Path Location
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Example: Hibernate

» Persistence framework

» 60+ annotations

- @Table: annotated class maps onto a table

- @Entity: annotated class is persistent

» Multiple rules

» If violated, possible errors
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Example: Hibernate

» Persistence framework

» 60+ annotations

- @Table: annotated class maps onto a table

- @Entity: annotated class is persistent

» Multiple rules

» If violated, possible errors

@Entity

@Table(name="Shops™)
public class CandyStore {

public CandyStore(D{

¥

public void method(){
//Do something

¥
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Example: Hibernate

» Persistence framework

» 60+ annotations

- @Table: annotated class maps onto a table

- @Entity: annotated class is persistent

» Multiple rules

» If violated, possible errors

If @Table, also
@Entity
publL1c cldasssyCandyStore {
public CandyStore()¥ Class not final

: Public constructor

without arguments

public void method(J%

; No final methods
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Example: Hibernate (2)

@TargetVariable("class")
public @interface Entity {

@Necessary
public static final String NO_ARG_CONSTRUCTOR =

"?class definesConstructor: ?c," +

"?c methodDeclarationHasParameters: ?params,” +
"[?params size == 0]," +

"?c methodDeclarationHasModifiers: ?mods," +
"or(?mods 1isPublic, ?mods 1isProtected)";

Public constructor
without arguments

@Necessary
public static final String NO_FINAL_CLASS =

"?class classDeclarationHasModifiers: ?mods," + ClaSS nOt ﬁnal

"not(?mods 1isFinal)";

@Necessary
public static final String NO_FINAL_METHODS =
"forall(?class definesMethod: ?meth," +

"and(?meth methodDeclarationHasModifiers: ?mods,not(?mods isFinal)" NO ﬁnal methOdS
Il))ll;

@Sufficient
public static final String TABLE_REQUIRES_ENTITY= If @Table9 alSO
"?class classDeclarationHasAnnotation: ? named: {Table}"; @E o
ntity
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Conclusions & Future work

» Co-evolve annotations and source code

» Make assumptions explicit and verifiable
» Necessary and sufficient conditions

» Support for Exceptions

» Tool support
- Debugging support

- Externalizing the conditions

» Object annotations
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