5
SE B
23 B o
astg 8 a Anal zing5e
3 e N3
= S Doy w
a E b 20T €
v On O .
¢ Re eatmg e~ . transformations
traceabllltyF meta Change- Centrlc m B S :
SSfix 2 & $i5 O
p o3 2. 8 SEp = =
e a

Automating changes:
Cha-Q search-and-replace

Presenter: Coen De Roover

The ERekRo/X Program Transformation Tool -
Coen De Roover and Katsuro Inoue
14th IEEE International Worklng Conference on

Vrije Universiteit
Universiteit Antwerpen
Source Code Analysis and Manipulation (SCAM 2014) Srussel




Problem: automating changes within a program

A\

many

before public class BreakStatement extends Statement { > ] AbwraceTypeOnciaraton s

P J] Annotation, java
P J] AnnotationType Declaration. java

@EntityProperty(value = SimpleName.class) > [5) AnncotaionTypehdemberDeciuasion jove

private EntityIdentifier label; ) > D Ao
value of annotation |

public EntityIldentifier getlLabel() { > (D Asseretementjove

» 1] ArrayCreation java
¥ ] Assignment java

» J] Armayinitiakizer java
return label; g Yo
! > () odcomment e
» 1] BadyDeclaration. java
b J] BocleanLineral java
. . . . T
public void setLabel(EntityIdentifier label) { > ) Castopression e

» JJ) CatchClause java
. _ . » J) CharacterUteral java
t h 1. S . -I. Clbe -I. -_ .I. Clbe -I. ’ » 7] CassinstanceCreation java
» J) Comment java
} » 1] CompilationUnit, java
] Conditicnalixpression. java
1] Constructoninvocation Java
JJ] ContinueStatement. java
oJ] DeStatement java
J)] EmpoyStatement. java
JJ] EnhancedForStatement java
uJ) EnumConstamDeclaration java
uJ) EnumDeclaration java

[ [

J| Expression java

)] ExpressionStatement java
I PieddAccess java

] NeldDeclaration Java

after public class BreakStatement extends Statement {
@EntityProperty(value = SimpleName.class)
private Entityldentifier<SimpleName> label;

ForStatement java

| 1IDecElement java

| WStazerment. java

| impontDeciaration java
| InfixExpression java

| inmializer java

| InstanceofExpression java
| Javadoc java

| LabeledStatement java
| UneComment Java

| MarkerAnnotation Java
| MemberRef java

| MemberValoePair Java

| MethodDeclaration Java
| Methedinvecation java

= =T

2

(=

&

(=

I
(=

public EntityIdentifier<SimpleName> getLabel() {
return label;

ie
] -

2

2

)

-

}

[

public void setLabel(EntitylIdentifier<SimpleName> label) { ’
this.label = label;
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¥ to be used as type parameter




State of the art: two ext

sirelies on functions for progree somipuletion
jicon be invoked directly
Jifollowing fixes oll at once
for [[fleld fleldtype amnotype]
Jisubjects of change
ckeko [7field 7fieldtype Tammotype]
frosh [Tonme Toammotypelitercl)
(field-declorationlincorrect 7field
hos :type 7field 7fieldtype
fielddecloration-onmotation ?field Yonno
annotationlep-typeliteral 7onmo 7ommotypeliteral
has :type Tanmotypeliteral Tasmotype ]
Jroctual changes
let [fieldtype-copy (copy-astnode fieldtype
amnotype-copy | copy-astnode annotype
new-type (crecte-porameterized-type fieldtype-copy )
chonge-property-node field :type new-type

odd-mode (current-resrite-for-cu (.getRoot field) new-type :typeArgusents ommotype-copy 0

+ihave scheduled changes
s18¢il need to opply thea
apply-ond-reset-rewrites

remes

® ©° Find/Replace

Find: Entityldentifier

Replace with: | Entityldentifier<

Lol

Direction Scope

© Forwara [« N

_ Backward _ Selocted lines
Options

| Case sensitive [ Wrap search

| Regular expressions

_Replace A1 _

Close




Cha-Q search-and-replace

ypment - /Users/cderoove/git/damp ekeko.snippets/damp.ekeko.snippets.plugin.test/resources/EkekoX-Specifications/scam_d...

*7 0 q &' @'3 2 & ) ' X v X0 v Vi 4. a1 ‘G?Java «J= Plug-in Development

‘Iimﬂ demo0.ekx 23 | L _ |
private @EntityProp -
,_j search template:

only one match

=>
1
private @EntityProp

|l e

ate

p.j replacement template: temiate
replaces entire match Fs=—=

. Overview . Search Te|

| ) Console 23 |

Ekeko Console |
Cleaning the Ekeko model.
Populating Ekeko project models for queried projects.

Adding a new project to the Ekeko model: P/TestCase-TypeParameters
Populating JavaProjectModel for: TestCase-TypeParameters

Gathered information from JDT compilation units in 3@0ms

Adding a new project to the Ekeko model: P/TestCase-TypeParameters
Populating JavaProjectModel for: TestCase-TypeParameters

Gathered information from JDT compilation units in 18ms

Updating a project in the model: P/TestCase-TypeParameters
Processing Java Project Delta: Changed ICompilationUnit




@ ® Plug-in Development - /Users/cderoove/git/damp.ekeko.snippets/damp.ekeko.snippets.plugin.test/resources/EkekoX-Specific

[y I8 \#'0'%'%&‘6'@@?" = v o o '34. a1 a’Java <= Plug-in
\/t: P si'.‘q' P= B /’_;,.é scam_demo0.ekx M
B & < |@EntityProperty(value=?annoType.class) private Entityldentifier ...;

_; anymertnoa.eKt

_, chagdemo_annotatedfie
_, chagdemo_annotatedfie
./ chagdemo_typeparamet
./ chagdemo_typeparams¢
_..jchagdemo_typeparamsg
./ chagdemo_visitor.ekx
_, Chageko-test.ekt

=>

private @EntityProperty(value=Expression.class) Entityldentifier<Expression> array;

.1 Chageko-test2.
.1 Chageko-test3.
|, emptybody.ekt
|, invokedby.ekt
| invokes.ekt
ymi.ekt

|y m2.ekt

_, match-set.ekt
_, orimplicit.ekt
', orsimple.ekt
_, overrides.ekt
|, referredby.ekt
1, regexp_oneorm(
1, regexp.ekt

. /scam_demo1.ekx
~.»’scam_demo1chaq.ekx
. /scam_demo2.ekx
.»’scam_demo3_equivalen
. ;scam_demo3.ekx

|, setmatchedmodifiers.ek
| wildcard.ekt
'EkekoX-Specifications-Des
Foobar

HWV10

ICFGTest

“JavaBInAction [.lava8inAct

2 ST eMIO0. KX T BTy S TS O

1/ template = code + wildcards & vars

2/ directives for control over matching [~ =&

3/ directives for control over replacing

Table Columns Tree

?FieldDeclaration86202
a private @EntityProperty(value=Expression.class) Entityldentifier array;




®© @® Plug-in Development - /Users/cderoove/git/damp.ekeko.snippets/damp.ekeko.snippets.plugin.test/resources/EkekoX-Specifi

3 B R O QU EHFC OB

| 'S Package 23 i’ Plug-ins = 0

vl v il ,0* B &vava | g-Plug-in

-+ scam_demotchag.ekx | scam demo2chag.ekx 53

<

Sl

=
_, Chageko-test.ekt
.. Chageko-test2.ekx
.1 Chageko-test3.ekx
_, emptybody.ekt
_, invokedby.ekt
_, invokes.ekt
;m1.ekt

[@EntityProperty(value=7annoType.class) private]@[ ] Entityldentifier ...;

[<code>]@[<directive>]

=>

private @EntityProperty(value=Expression.class) Entityldentifier<Expression> array;

|y m2.ekt

|, match-set.ekt
~ orimplicit.ekt
|, orsimple.ekt
|, overrides.ekt
_, referredby.ekt
|, regexp_oneorm{
~, regexp.ekt
_.»'scam_demo0.e

_.»'scam_demo3_
_../scam_demo3.e
|, setmatchedmodifiers.ekt

~, wildcard.ekt
EkekoX-Specifications-DesignPatterns [dar
Foobar

HWV10

ICFGTest

Java8InAction [JavaBInAction master]
JavaTemplatesUnitTests

JEdit

JHotDraw51

juzu

LANSimulation_rev107

1/ template = code + wildcards & vars

2/ directives for control over matching

3/ directives for control over replacing  j—

Table Columns Tree

?annoType ?FieldDeclaration1
Type a @EntityProp...
Expression & @EntityProp...
Arraylnitializer 4 @EntityProp...
Expression 4 @EntityProp...
ArrayType 4 @EntityProp...
Name 4 @EntityProp...




lopment - /Users/cderoove/git/damp.ekeko.snippets/damp.ekeko.snippets.plugin.test/resources/EkekoX-Specifications/scam_demo2chaqgb.ekx - Eclipse Platform

it O QLGS A

v Ov i B 5 &’Java <=Plug-in Development

% Plug-insw = | K.G;} scam_demo2chaqga.ekx |,,,§ *scam_demo2chagb.ekx X8 =9 )

"' 2% < [@EntityProperty(value=7annoType.class) private]@[ ] [EntitylIdentifier]@[ ]
[Entityldentifier<?annoType>]@[ ]

1/ template = code + wildcards & vars

- 2/ directives for control over matching

oo e

3/ directives for control over replacing =

ons-DesignPatterns [dan

a8inAction master]
lests

107

ts

iCloa Columns  Tree

?FieldDeclaration1 ?fieldType ?annoType

4 @EntityProp... Entityldentifier Type

4 @EntityProp... Entityldentifier Expression

4 @EntityProp... Entityldentifier  Arraylinitializer

4 @EntityProp... Entityldentifier Expression

4 @EntityProp... Entityldentifier ArrayType

4 @EntityProp... Entitvidentifier  Name




@ Plug-in Development - /Users/cderoove/git/damp.ekeko.snippets/damp.ekeko.snippets.plugin.test/resources/EkekoX-Spec

v Y

Pack

Hsrc

b

J| BreakStatement.java

N O R HG @S A O S B &
52 \_ % Plug-i =RIP — <
=~ | soam demodeox 3t ) ArayCreation.ava 3¢
S 1 ?modLi ? | .
. lestGase-uui-Gompostevistor (| | (MOdLLSt class ZclassName { , package be.ac.chaq.model.ast. java;
| TestCase-TypeParameters Ekeko [ [@. : .(valug=. annoTypg.class) priy
public [EntityIdentifier]@[ import java.util.list;
» {#i be.ac.chag.change return [?returned]@[
v {13 be.ac.chaq.model.ast.java oo . . import be.ac.chaq.model.entity.EntityIdentifier;
Jj AbstractTypeDeclarationja| |  public void ?setterName( [Entity] import be.ac.chaq.model.entity.EntitylListProperty;
J} Annotation.java [?assignee]@[ ] . : . o
1) AnnotationTypeDeclaration ) import be.ac.chaq.model.entity.EntityProperty;
1} AnnotationTypeMemberDe . ) _
i,j AnonymousClassDeclaratic e[ 1} public class ArrayCreation extends Expression {
J} ArrayAccess.java ayType.class)
J| ArrayCreation.java e pe;
J| Arraylnitializer.java .
| ArrayType.java [Enti Expression.class)
J| AssertStatement.java er> dimensions:
p—— (Enti automated changes! ’
J) ASTIdentifier.java S
= , _ ayInitializer.class)
23 ASTNode jave [Ent1 itializer;
J Block.java ’
J] BlockComment.java
J} BodyDeclaration.java Type(Q) {
7} BooleanLiteral.java ¥ mem FEturn type,;

Yy V VvV vV Y VY Y Y Y Y Y VY Y Y Y Y Y Y VY Y Y Y Y YYYYY

J| CastExpression.java

J] CatchClause.java

J| CharacterLiteral.java

J/ ClassInstanceCreation.java
./ Comment.java

.J| CompilationUnit.java

J| ConditionalExpression.java
J} Constructorinvocation.java
J] ContinueStatement.java

J} DoStatement.java

J1 EmptyStatement.java

) Console £2 ™ Ekeko Query Results



Research on automating changes

Cha-Q search-and-replace

we are excited
I

Find:

truly template-driven

Replace:

p match control and data flow variants

we are looRing for cases

find and fix all evolve existing update existing co-maintain
occurrences of code to newer clients to new multiple system
the same bug Java versions version of API variants



