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Introduction Why CSeR?
Example Scenario

With CSeR

What Is Missing In Current Copy-Paste Scenario?

Copy-Paste

Copy-Paste results in clones, Lack of tool support leads to
following problems

@ Implicit Relationship.
@ Implicit Detailed Differences.

= Time Consuming To Recover Detailed Differences Between
Clones.
= Guide For Similar Copy-Paste Operations in Future.
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Introduction

Why CSeR?
Example Scenario
With CSeR

GUI Comparison of SetFilterWizardPage &
ExclusionlnclusionDialog

[ p—— Inclusion and Exclusion Patterns
Inclusion and Exclusion Patterns . Inclusion and Exclusion Patterns
Add or remove inclusion and exclusion patterns to source folder Add or remove inclusion and exclusion patterns to source folder
Inclusi Inclusion patt
Add. Add,
Add Multiple. Add Multiple
el Edit
Rem Remove
Exclusion patt Exclusion patt
Add. Add.
Add Multiple. Add Multiple
el Edit
Rem Remove
® < Back Next > Cance Finish ® Cance Finish
4 4

Figure: SetFilterWizardPage & ExclusionInclusionDialog
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Introduction Why CSeR?

Example Scenario
With CSeR

Detailed Differences: SetFilterWizardPage &
ExclusionlnclusionDialog

Figure: SetFilterWizardPage & ExclusionInclusionDialog
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Introduction

Nhy CSeR?
Example Scenario
Nith CSeR

Source of ExclusionInclusionDialo

" public closs ExclusionnclusionDialag extends StotusDialog {
privote stotic closs ExclusionlnclusionLabelProvider extends LobelPraovider [
privote Tnage FElenortlsage;

public

abelProviderd descriptor)
Iangelescriptarfieglatry registrys .'ImaP\ugm ot Inapebescriztarfegistriy;
FElenent Laagen registry. get(descriptord;

X

public Tnage getinage(Object sloment) {
o FElenantInage;
¥

public String getfest(Object eloment)
eturn BasiCELesentLabels, GetF {ePattorsC{String) elanent);
¥

private ListBislogField FInclusionPotbernlist;
private ListBiologField fExclusianfotterlist
private CPListElement EurrElesent;

private TProjact fCurrPr

£
private IContainer f{urriourceFalder;

Brivate static Finel
private stotic fin
private static fin
private static fin

Lnt 0K REMOVER 4;

public Exclusiontnclusiondialog(shell parent, ChListélement entryTotdit, boolean focustnxcluded) {
3 super {parant
FCurrElamentetntryToRdit;
setTit - Excls

Figure: ExclusionInclusionDialog Source
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Introduction /hy CSeR?

Example Scenario
With CSeR

Tracking and Visualizing Differences

public class Excl xter n-gw ¢ |MewElementWizardPage

private static class E:tlusmnln(Iuhnnth!land!r extends LabelPraovider {

private Image flementInage;

public ExclusionInclusionlobelProvider(Imagelescriptor descriptor) {
ImageDescriptorRegistry registrys JavaPlugin. getlsogelescriptorRegistrn(};
fElomentImages registry.get{descriptor);

public Inage getlmage(Dbject element) |
return TElement Inage}

public String getText(Object element)
return BasicElementlobels.getFilefattern((String) clement);

[ private static final String PAGE Nike

iTterfizardPage";]
3
arivate ListdialegField flnclusionpatcernlishl]
private ListbialogField fExclusicaPatiorniis 1
private CPListElement flureEloment
private TProfect fCurrProject;

private IContainer fCurrSourceFalder;

private static Final int IBX_ABO= B;

private static Final int IDX_ABD_MYLTIFLEy 1;
private static final int I E5ITm 2

private static final int IPXREMGVE- B

a 3!

puslic Exclusionincfeiantialog(SHENY FERERE, CPListElenent encryTofdl,boolean FRFGENESENENGRE)

super(parent]
FCurrElomont= entryTocdit; 1
setTitlelHeni E i il g

Figure: SetFilterWizardPage & ExclusionlnclusionDialog Differences
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Requirements
Implementation
An Example

Design

Actions And Goals In Editing

@ Actions.
= Backspace, Select And Delete, Refactoring tools.

o Goals.
=- Renaming a variable,Inserting a field.
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Requirements
Implementation
An Example

Design

Usecases For CSeR

No Use Case ID Name

1 UCoo1 Consistent Tracking
2 UCo02 Simple Name

3 ucCoo3 Statements

4 UCoo4 Arguments

5 UC005 Parameters

6 UC006 Expressions

7 ucCoo7 Comments

8 ucCoo8 Keywords

9 ucCoo09 Fields

10 UCo010 Multiple Edit

11 uUcCo11 Delete Operation
11  UCo012 Conditional Statements

10/26



Requirements
Implementation
An Example

Design

Implementation Highlights

While Copy And Paste

@ Build AST 's.
@ Find Ranges of AST's.

@ Keep Correspondance Between Ranges.

While Editing

o Keep Track Of These Ranges.
@ Build ASTs, Calculate Changes By Comparing AST's.
@ Show Changes in Editor.

A
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Requirements
Implementation
An Example

Correspondance

e | [ A Iil5 ]
21.122) (92,49) (102,34) (121,12)
22,123) (93.50) (103.35) (122.13)

Checkpositions

[ CSeR Database |

Figure: Correspondance Between HelloWorldApp & TestWorldApp
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Requirements
Implementation
An Example

Design

Keeping Correspondance While Editing

Table: HelloWorldApp & TestWorldApp Ranges

No Range Description Orginal  Currrent Recent
1 Entire package name - package com. sample 0, 19 0, 19 0, 19

2 First part package - com 8,3 8,3 8,3

3 Second part package - sample 12,6 12,6 12,6

4 Class declaration - public class Hello.. 21,124 21,123 21,122
5 Class name - HelloWorldApp 34,13 34,12 34,12
6 Method declaration - public static voi.. 54,89 53,89 53, 88
7 Method name - main 73, 4 72, 4 72,4

8  Parameters - String|[] args 78,13 77,13 77,13
9 Parameter Type name - String 78, 6 77,6 77,6
10  Parameter name - args 87, 4 86, 4 86, 4
11 Method block - { System. out. println(.. 93,50 92, 50 92, 49
12 Expression statement - Syst..World"); 103, 34 102,34 102, 33
13 Method invocation - Syst..elloWorld") 103,33 102,33 102, 32
14 Simple name - System 103, 6 102, 6 102, 6
15  Simple name - out 110, 3 109, 3 109, 3
16  Simple name -println 114, 7 113, 7 113, 7
17 String literal - “Hello World" 122,13 121,13 121,12
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Requirements
Implementation
An Example

Design

Correspondance

! ' public static void main(String[] args) {

Systes,out.printin{ Test World™);
public stotic void main(String(] args) { Lt

Systes. out.printin{"Hells World™); )
3 privote stotic vold doald {

}

public static vold main(String[] orgs) {

Systes.out.printle("Test World");
HoACY;
3

—
privete stotic void doAl) {
I |

|

Figure: Three Type Of Comparisons
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Robustness
Comparison With Existing Tools

Validation Usefulness

Outline

© \alidation
@ Robustness
@ Comparison With Existing Tools
@ Usefulness
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Validation

Editing Scenarios

Robustness
G son With Existing Tools

No Type Goal Description Action Description Implemented
1 Creating a name Paste or Type Vv
2 Replacing part Paste or Type v
3 Correcting typos Backspace and Type Vv
Names .
4 Replacing name Bacspace, Type or Paste Vv
5 Removing name Backspace,Delete or Type Vv
6 Splitting a name Type in between v
7 Renaming Using tools X
8 Creating a new list Type or Paste N
9 Inserting a new element Type or Paste v
10 Lists Removing an element Delete, Type or Backspace Vv
11 Moving an element Cut and Paste or Copy Paste and Delete Vv
12 Removing entire list Backspace or Delete Vv
13 Flattenging a list inside a list Backspace or Delete N
14 Inserting a new expression Type or Paste Vv
15 Expressions Updating an expression Type or Paste Vv
16 Removing an expression Delete, Type or Backspace Vv
17 Moving an expression Cut and Paste or Copy Paste and Delete Vv
18 Comment code Type Line or Block comment N
Comments . .
19 Creating annotations X
20 Inside expressions Type Block comments v
21 Insert keyword X
22 Keywords Update keyword X
23 modify keyword X
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Robustness
Comparison With Existing Tools

Validation Usefulness

Popular Source Comparison Tools

@ Text-based.
@ AST-based.
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Robustness
Comparison With Existing Tools

Validation Usefulness

Text Based Tools

Popular Tools
o diff.
@ CompareEditor In Eclipse.

@ Version Editor.

In Comparison With CSeR.

@ Text based.

@ Unable To Distingush Code And Comments.
@ Unable To Find Moved Code.

@ Wrong Correspondances.
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Robust
Comparison With Existing Tools
Usefulness

Validation

Text Based Tools Example

PRIl chir geiORcterBRforastart() | Gublic Tosplatebutfar evalustelTamslats tossli
fnt start= getStart(); X TemplateTranslator tromslatsen nem Tesplal
Tesptatebuffer buffer= transiator.trenstal

try

e art -0 y Ty resalua uttar,

etocument (). geiCherstaet = 1) IPraferencasions prafi= Javedlugin. getlet

Figure: CompareEditor Showing Wrong Correspondances
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Robustness
Comparison With Existing Tools

Validation Usefulness

AST Based Tools

Popular Tools

@ Breakaway.
o Changedistiller.

Level Mismatch.

Batch Mode.

Breakaway - For Generalization Tasks

First Match Approach Based On Similarity Threshold.
UnOrdered & Ordered Mismatches.

Changedistiller - Comparing Version Of A Class

b o b I o o @

Limited move operations.

20/26



Robustness
Comparison With Existing Tools
Usefulness

Validation

AST Based Tools Example

rotected vold . Provected void ecoepturceMsthodl
pratected vaid ecceptSmurcitetia Miwé tows

ehar[] salicese,

char[1[] paremeterPockogenones,
chor[1[] peremeterTypenones
3

protected vold sedeptiourcamathed(
Type type,

#lecuer,
parons LarPockogenon
parans terTypedianes,

Figure: ChangeDistiller And CSeR
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Robustness
Comparison With Existing Tools

Validation Usefulness

Experiment Set Up

Experiment Goal

To recreate the scenario, the programmer went through while
creating the classes.

o Identify Clones. Say FileA, FileB Are Clones
@ Rename Second File, FileB — OrginalFileB

@ Copy And Paste First File With Second File Name, Copy
FileA & Paste As FileB

@ Make Changes In Pasted File To Make It SecondFile,
FileB=OrginalFileB
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Robustness
Comparison With E>

Validation Usefulness

Experiments Results Overview

Eclipse (19), JavaLobby Community Platform (27), Literature (10)

No  Type Overall Distribution (517) Description Internal Distribution
1 Variable Name (V) 50 %
2 Update (52 %, 268) Variable Type (V) 26 %
3 Literal (L) 9%
4 Method (M) 13 %
5 Other (O) <1%
6 Statement (S) 40 %
7 o Method Declaration (M) 30 %
g Delete (32 %, 165) Field Declaration (F) 0%
9 Expression (E) 8 %
10 Parameter (P) 2%
11 Class Declaration (C) <1%
12 Statement (S) 37 %
16 o Field Declaration (F) 37 %
15 Insert (14,72 %) Method Declaration (M) 16 %
13 Expression (E) 4%
14 Parameter (P) 4%
17 Class Declaration (C) 2%
18 Method Declaration (M) 58 %
19 o Statement (S) 33 %
20 Move (2 %, 12) Class Declaration (C) 8 %
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Conclusion & Future Work

Outline
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Conclusion

Conclusion & Future Work

Conclusion & Future Work

Conclusion

@ Code Editor For Tracking And Visualizing Changes
Continously.

@ Different From Existing Tools.
@ Useful, Robust And Unique.

Possible Extensions In CSeR

@ Clone Groups.

@ Tracking Code And ldentifying Templates.

@ Version Control Integration.
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Conclusion

Conclusion & Future Work

Thank You

Questions ?
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