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|t)rpe filter text
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Concrete syntax

<?xml version="1.0" encoding="UTF-8"7>
<PacmanGo:Game xml:version="2.0" zmlns:xmi="
http:
http:
xmlns:PacmanGo="
http://www.zadahmad.org/dsmcompare/PacmanGo">

<gridnodes right="//@gridnodes.l" id="1"/>

<gridnodes left="//@gridnodes.0" id="5"/>

<gridnodes up="//@gridnodes.3" id="GridNode_ 3"/>

<gridnodes id="GridNode_ 4"/>

<scoreboard value="1" 1d="7"/>

<entities xsi:type="PacmanGo:Pacman"

on="//@gridnodes.0" id="2"/>

<entlitlies xsl:type="PacmanGo:Food"

on="//@gridnodes.0" id="3"/=>

<entities xsi:type="PacmanGo:Pacman"

on="//@gridnodes.1" id="4"/>

<entities xsi:type="PacmanGo:Food"

on="//@gridnodes.1" id="g"/>

—esiein: Sariglization

Www.omg.org/XMI" xmlns:xsi="

www.w3.0rg/2001/¥XML.Schema-instance"

on="//@gridnodes.2
</PacmanGo:Gams>




Text-based model comparison

 Relying on text-based
differencing

[V T R VR S

08 @

.. [ P T —— -1 ||l [ xmlns:PacmanGo="http://www.zadahmad.org/dsm:
_ M ay |ead to fa | se posltlves mpare/PacmanGo” mpare/PacmanGo”
7 xsi:schemalocation="http://www.zadahmad.org/d 7 xsi:schemalocation="http://www.zadahmad.org,
smcompare/PacmanGo ../../../../com.Zadahmad.DSEMF smcompare/PacmanGo ../../../../com.Zadahmad.DSE!
Compare/MetaModel/PacManGo.ecora™» Compare/MetaModel/PacManGo.ecora™»
— User has to manually find the 8 ceridnodes 8 ceridnodes
2] right="//@zgridnodes.1" 2] right="//@gridnodes.1"
. 16 id="1"/> 16 id="1"/>
Sema ntlcs Of Cha nges 11  <gridnodes 11  <gridnodes
12 left="//@gridnodes.8" 12 left="//@gridnodes.8®"
13 right="//@gridnodes.2" 13 right="//@gridnodes.2"
14 id="2"/>» 14 id="2"/>»
15 <gridnodes 15 <gridnodes
16 left="//@gridnodes.1" 16 left="//@gridnodes.1"
17 id="3"/» 17 id="3"/»
18  <scoreboard 18  <scoreboard
19 value="1% 19 value="2"
28 id="4"/> 28 id="4"/>
21 <entities 21 <entities
22 xs5i:type="PacmanGo:Pacman” 22 xs5i:type="PacmanGo:Pacman”
23 on="//@gridnodes._8"
] 24 id="5"/>
t 25 <entities
gl 26 xs5i:type="PacmanGo:Food"
27 an="//@egridnodes.1" 23 an="//@gridnodes.1"
28 1d="6"/> 24 1d="5"/5
29 <entities 25 <entities
38 xs5i:type="PacmanGo:Ghost" 26 xsi:type="PacmanGo:Ghost"
31 an="//@eridnodes.2" 27 an="//@eridnodes.2"
32 id="7"/> 238 id="7"/>
33 </PacmanGo:Game> 29 </PacmanGo:Game>

[Hunt, J. W., and Mcllroy, D. 1976. An algorithm for differential file comparison. Tech. Rep. 41, AT&T Bell Laboratories.]
[Lin, Y., Gray, J. and Jouault, F., 2007. DSMDiff: a differentiation tool for domain-specific models. European Journal of Information Systems, 16(4), pp.349-

Domain-specific model differencing in visual concrete syntax - Manouchehr Zadahmad Jafarlou, 2022



Model-based comparison » EMF

[&! Model differences (3 of 3 differences are not merged — 1 differences filtered from view)

« The most promising and used crAARR| AHARR|BE]F-3-|E
. w - > Game
model comparison approach v ¢ > Scoreboard T
[E® 1 [value changed]
« EMFCompare v & > Foodb

<& Food 6 [entities add]
w <= = Pacman’

- An example 48 Grid Mode 1 [on changed]

« Comprehension gap G 5

48 Model Compare (Containment Features)

« What the results means for user:

DI
1 n 777
on Changed te Local: fcom.Zadah...manEatFood/V1.xmi Local: fcom.Zadah...manEatFood/V2.xmi
« And sth happened for the “Food” v < Game v ¢ Game
in the Lower panel % Grid Node 4 Grid Node
< Grid Mode 2 < Grid Mode 2
« But user doesn't know OO 4 Grid Node 3 % Grid Node 3
princip|es I < Scoreboard 1 <4 Scorehoard 2
< Pacman 5 < Pacman 5
|"$" Food I'il , |
< Ghost7 4 Ghost7

[EMFCompare: Toulmé, A., & Inc, I. (2006, October). Presentation of EMF compare utility. In Eclipse Modeling Symposium (pp. 1-8).]
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What we want instead

1 | Score= 1 |

e [ Fine granular [ score= 1—= 2 Semantic Score= 1-=2
- Diff =2 Diff 7
4

. — o —
72 Score= 2 - — e ﬂ — fc ex ﬁ

+ * - s 1,,_... /‘_-' I ] ‘I"._______..-'
e m Pacman Mowves Pacman Eats

Right Food
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DSMCompare approach
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{' - '} > {I -T . >
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ngineer Diff environment ule environmen
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X D+ Concrete Syntax (SDRuleCS)
/ A ()\ ==~ Q
/ )
I 1 |
I ] \ Domain Specific Rules
,\ I \ Generate /
] ] \
1 ] \ \
I I \
1 ! . ) oY . . . I-l‘—"_ =j- =, I
il Model Version 2 Fine-grained Diffs N Fine-grained Diff_12 .% |I |
I \ i
DSL User —_—
Henshin Rules

]

N

— . A
m Differentiation
(EMF-Compare)

Transform

\ Model Version 1 Application of Multi-CDA
\ semantic rules
\ 1 L ________J
2 —h
3 ———
Semantic domain- specific Diff_12 Model Ordering /
Legends Conformance Transformation Input
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From DSL to DSL-Diff metamodel

Pacman example

)
[1..1] target E DiffPositicnableEntity_on [0..2] diffon | EE Positionoblebntity
[ B score ] o] 2 diff_kind : AscDiffKind = ADD <
L1Jup i
l O value : EInt I
H [1.1] on O )
[1..1] scoreboard v :
H GridNode [0..1] right |
e | [ H Pacman
[1..1] target
[ Boeme | E[ N L : ]
* J [0..1] left T [ B Diff_entities ]
1 = H ¥ ] i i =
[0..*] entities [0..1] bottom [ 5 DiffPacman = diff kind : AscDiffiind = ADD
) - H score ]
[ %5 PositionableEntity [0."T gridnodes ]/‘[0"1] up [ [ = diff_kind : ClassDiffKind = ADD A
l (1.1] on H GridNode z[ SRlTRET J ’ [0..*] diff_PositionableElementd
) [0..*] diffentities
[I}. S R [1..1] score
[ [ | | ]_T o[ B Game H
[ H Food ] [ H Ghost ] [ H Pacman] 0.1] left — J™ 10,17 right [ H biffscore ] B DomainSpecificDiﬁL
l J l J l J { & diff_kind : ClassDiffKind = ADD [0..*] demainspecificdiffs | T name : EString j:
o new_value : Elnt
THee ¢ T
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From DSL to DSL-Diff concrete syntax

Pacman example

=8 b
B Model Explorer 52 = (=] Ty SR
& < ] PacmanGo.od.. f] PacmanGoZe.. 2 % @ RA.. 2 .o Palette P F) pacman.odesign | [F) OSDeDiffMM.... 23] 7] OSDeDSDRuleM... & *new diagram... 7 @Riude. B 73 »s) Palette b
= = — - o B - ey
|typaﬁ|tertat | +& Sirius Specification Editor Ll‘/ [=N= i [:S G’l a [_1 - @ - D - & Sirius Specification Editor %8 & $§ v % G-l a {H © @ - )~ ﬁ I—_I;? -
v [£] platform:/resource/sample.Pacman(Go.design/desc A i w ] platform:/resource/MMtoDSDiff/OSDeDiffMM.odesign ~ =
> =, JRE System Library [jre1.2.0_121] A v £ Pacmanto \ 3~ v (% groupPacmanGoDiffMM . (= PacmanGoDSDiffMMPallete &%
» B Plug-in Dependencies v & PacmanGoVP w +& vpPacmanGoDiffM
v (= description v & PacmanDisgram (= DefaultPalette £ v & diagrmPacmanGoDifiMM E Create Score
B pacman.odesign w [ Default v [0 defaultlayer
B PacmanGo.odesign 5> [] PacrmanNode Create Score > Bl Sc.ure - U Create GridMode
%] PacmanGo2.odesign > L] GridNode
: > m FoodMode 3 L] Pacrman
B pacma.nJ.UdESIQﬂ » [ GridNode D Create GridMode > [,] Ghost Create Pacman
> (& iconArchive " » [ ScoreboardNode 3> [) Food c
2 iennBew 3 /[] GhostMade » [}] DiffScoreADD
< > C ] C Gh
3 3 OM c reate Pacrman 3 [] DiffGridNodeADD n reate ost
5z Outline 3% ® "0 | <N\ in . b > [}) DiffPacmanADD
~ [F] platform:/resource/sample.Pacman A n Create Ghost ig g:gs:;m]ﬂ[)[} 9 Create Food
"y 1 [] - O
v £ Pacmanto [ Properties 33] (2 Problems s} = » [] DiffScoreDELETE

42 Create Diff Pacrman ADDED

w +% PacmanGoVP
~ & PacrnanDiagram

» [}] DiffGridModeDELETE

L] GhostNode i
> ] DiffPacmanDELETE

@ Create Food

~ [ Default . . ~ [J] DiffGhostDELETE =W Create Diff Food ADDED
» [} PacmanNode General @ be © [EEEE \ Create On link 3 o Bordered DiffPositionsbleEntity onADD WE reate Lt Faa
Import . . .
> FoodMod > X > & Bordered DiffPositionableEntity onDELETE aa
> g Gcriw‘?:lNuTj: Documentation oY Cosmurc i ™, Create Left Link Workspace Image /sample PacmanGo.design/iconsi/ghost.png DELETEsvg ﬂ Create Diff Ghost ADDED
» m ScoreboardNode Behavior @ |feature:antit\'es GridNDdE to GridNDdE ig E:;Z::feﬁ;gi\‘ . C te GridMode ADDED
: j reate GridMode
; g gllllclstNUde Advanced \ Create Right Link > g g.:smmd;hggl[gv
" . . ¥ iffPacmanl
. R s < 5 GridMode to GridMode » ;) DiffGhostMODIFY Ty Create Diff Score MODIFIED
™, Create Up Link GridMode : g gf;:ﬁgiﬂ::;ﬁ _
to GridMode 3 On R‘ Create Diff Pacrman DELETED
™, Create Bottom Link > Lot = .
. . ] = ®ps Create Diff Food DELETED
GridNade to GridMade ] Tasks [0 Praperties 52 ot = @

k] DiffGhostDELETE

m Create Diff Ghost DELETED

e
General ld*:

(@ [ DiffGhostDELETE | Label: @ |

D Create GridMode DELETED

EI Create a Domain-specific diff

tax - Manouchehr
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O
"

n concrete Syntax

[ 1 ] w = = [ame

w ¢ > Scoreboard 1
=8 1 [value changed]
w = > FoodB

> E M F 48 Food 6 [entities add]

w < » Pacman g

4B Grid Mode 1 [on changed]

Tz ]
B Automatic

adaptation

o DSL-Dif

.N 1-=2
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From DSL-Diff to DSL-Diff-Rule metamodel

) Vv v r H Rul ] r H Ppattern_G *
[(1..1] target H DiffPositionableEntity_on [0..2] diffon | *H PositionableEntity us 1..1] pattern eSS0
o] D diff kind : AscDiffKind = ADD < ' name : EString T ID_Pattern : EInt
LAY L o 0
: 6% constraints : EString O filter : EBoolean = false

[1..1] score

H [1.1] on FIN g
SO T

i [0..*] gridnodes

3 B Gridhode | w.11right | ; . |
% Z [ H Pacman ] [1.1] target EE Pattern_PositionableEntity EE Pattern_GridNode [ E Pattern_Score ]
T \ ) |' 5 Diff_entities ] 2 ID_Pattern : EInt 7 ID_Pattern : EInt 2 ID_Pattern : EInt
0.1 teft - O filter : EBoolean = false O filter : EBoolean = false O filter : EBoolean = false
[0.1] bottom |' g oirp ] { T diff_kind : AscDiffKind = ADD - y
F /] aCman
Score ] ?
g [ D diff_kind : ClassDiffKind = ADDJ A . [1..1] target
(3] © velusEm 0. ifentitied 1 ff_PositionableElements B pattern_Pacman
..*] diffentitiesd]

|_—r T [1..1] score ’|' T | ﬁr | [0.#] diffon

B Ciffscore l - B DomainSpecificDiffL ) | H Pattern_DiffPositionableEntity_on
2 diff_kind : ClassDiffKind = ADD [0..#] domainspecificdiffs | ' name : EString H pattern_DiffPacman 2 ID_Pattern : EInt
| = new_value : Elnt

TEEY § 7 | O diff_kind : ClassDiffKind J = diff_kind : AscDiffKind
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From DSL-Diff to DSL-Diff-Rule concrete syntax

5% Palette >

] pacman.odesign ) OSDeDiffMM.... 2@] ] 0SDeDSDRuleM...

& *new diagram...

»
6

"': Sirius Specification Editor

BB

~ ] platform:/resource/MMtoDSDiff/OSDeDiffMM.odesign
v groupPacmanGoDiffiM
w % vpPacmanGoDiffMM
~ & diagramPacmanGoDiffMM
v defaultlayer
> | Scare
3 |yl GridNode
> |l Pacman
» |4l Ghost
> | Food
> [ DiffScoreADD
» |5l DiffGridNodeADD
> | DiftPacmanADD
3 |3l DiffGhostADD
> m DiffFood ADD
» byl DiffScoreDELETE
> m DiffGridNodeDELETE
> |3 DiffPacmanDELETE
w [,] DiffGhostDELETE
> ;55 Bordered DiffPositionableEntity_onADD
by ;rh Bordered DiffPositionableEntity_onDELETE
Workspace Image /sample.PacmanGo.design/iconsl/ghost.png_DELETE.svg

» |4l DiffFoodDELETE
> [ DifScoreMODIFY
» [ DiftGridNodeMODIFY
» |3l DiffPacmanMODIFY
> | DiftGhostMODIFY
3 |yl DiffFoodMODIFY
> [3] DomainSpecificDiff
> & On
> Left

~

=8

@R\ ude.. 2
OB $

a

J+ Tasks  [O] Properties 3%
L] DiffGhostDELETE

(%) | DiffGhostDELETE

General ld™: Label:

Domain-specific model differencing in visual concrete syntax - Manouchehr Zadahma

o v=a

@ |

5 Project Explorer 52 = B8
e |33|etter-1 . [ <}==-=> | E
,E@ Qil-B--#- 3 122 arduino.sample "~
= PacmanGoDSDiffMMPallete ¢ v &5 DSDIFFMMtoDSRuleMM

dsdiffmmTdsrulernm.asm
€ dsdiffmmTdsrulemm.atl
[£] 0SDeDSDRuleMM.odesign
i£] 0SDIDSDRuleMM.odesign
~ ] PacManGoRuleMM.ecore
v B org.eclipse.gmf.ecore.navigal

Create Score
B Create GridMode

c Create Pacman

n Create Ghost sy B org.eclipse.gmf.ecore.navi

» B org.eclipse.gmf.ecore.navi

ﬁ Create Food » H org.eclipse.gmf.ecore.navi

42 Create Diff Pacman ADDE > B org.eclipse.gmf.ecore.navi

3 B org.eclipse.gmf.ecore.navi

B9 Create Diff Food ADDED > B org.eclipse.gmf.ecore.navi

N ] s B org.eclipse.gmf.ecore.navi

n Create Diff Ghost ADDED 3 B org.eclipse.gmf.ecore.navi

org.eclipse.gmf.ecorenavi

7] Creste GridNode ADDED > B ergecipsag .

3 B org.eclipse.gmf.ecore.navi

nen Create Diff Score MODIFIED > B org.edlipse.gmf.ecore.navi

7 sy B org.eclipse.gmf.ecore.navi

%p Create Diff Pacman DELETED > B org.eclipse.gmf.ecorenavi

» H org.eclipse.gmf.ecore.navi

@ Create Diff Food DELETED > H org.eclipse.gmf.ecore.navi

5 3 B org.eclipse.gmf.ecore.navi

xﬂ Create Diff Ghost DELETED > H org.eclipse.gmf.ecore.navi
> B org.eclipsegmf.ecore.navi ,

D Create GridMode DELETED < - B i >

I:I Create a Domain-specific diff

rlou, 2022

] PacmanGo2.o... I£] OSDiDiffMM....

+Z Sirius Specification Editor

v ] platform:/resource/DSDIFFMMtoDSRulebM/ S
W &; PacmanGoRuleMM
~ +Z PacmanGoVPRuleMM
v £ PacmanGoDiagramRuleMM
v Default

» | PacmanNode
3 m FoodMode
» [ GridMode
» bl ScorehoardNode
b3 m GhostMode
3 m DiffPacmanMNodeADD
» [ DifffoodModeADD
» |l DiffGridModeADD
3 m DiffScoreboardModeADD
» [ DiffGhostNodeADD
» [ DiffPacmanModeDELETE
» |l DifffoodModeDELETE
» L] DiffGridModeDELETE
3 m DiffScoreboardModeDELETE
» |,] DiffGhostModeDELETE
b3 m DiffPacrmanModeMODIFY
» [ DiffFoodModeMODIFY
» [ DiffGridModeMODIFY
b Q DiffScoreboardModeMQDIFY
» L] DiffGhostModeMODIFY
» ] DomainSpecificDiff
» |] RuleMode

R8N -

(= PacmanGoRuleMMPallete
G Create a Rule Pattern

9 Create Food

n Create Ghost

Create Score
D Create GridMode

c Create Pacman
4‘3 Create Diff Pacrman ADDED

qg Create Diff Food ADDED

a Create Diff Ghost ADDED
:fj Create GridMode ADDED

';‘u y Create Diff Score MODIFIED
K‘e Create Diff Pacrnan DELETED
@ Create Diff Food DELETED
Kﬂ Create Diff Ghost DELETED

"I_—I Create GridMode DELETED

L




Semantic diff rule editor

Rule

PaonankEatsFood

PacmanEatsFood

Constraints = ["Item(3,"value™) < Item(3,"new value")"]
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2% Palette

P

FEEERET=E

= PacmanGoRuleMMPallete
G Create a Rule Pattern

ﬁ Create Food

n Create Ghost

Create Score
G Create GridMode

e Create Pacman
42 Create Diff Pacran ADDED

@ Create Diff Food ADDED
“ Create Diff Ghost ADDED

:fj Create GridMode ADDED
l?"u‘_"l? Create Diff Score MODIFIED
B& Create Oiff Pacrman DELETED

@ Create Diff Food DELETED

3—"‘ Create Diff Ghost DELETED

D Create GridMode DELETED

L




Applying semantic rules

Rule
vigvin+vMN~ gk 1R xIBI A" R|dDvY.Sv—"*N 8 > Palette

R dor
PacmanGoDSDiffMMPallete

G Create Score
00|

D Create GndNode
‘ Create Pacman
n Create Ghost

0 Create Food
2 Create Diff Pacman ADDED

PacmanEatsFood

PacmanEatsFood

e Constraints = ["TItem{3,"value") < Item(3,"new value"}"]

J Create Diff Food ADDED
PacmanMovesiight PacmantatsFood

\/ / / a Create Diff Ghost ADDED

b ] Create GridNode ADDED

-2
Mw Create Diff Score MODIFIED

20y

x‘ Create Diff Pacman DELETED

a Create Diff Food DELETED

(1 Properties RIE 3 ’ ( o= Outline 5

4+ Domain Specific Diff PacmanEatsFood O @ B
Semantic rule < proprin :

. Semantic
m t h d il Name: 7) PacmankatsFood
a C I n g a n ;::e‘“n“ Domain Specific Diff Gnd Node: 2

rewriting
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Validation
Research questions

RQ1. Can we extract semantic diffs from fine granular diffs?

RQ2. Are fine granular diffs more verbose than semantic diffs?

RQ3. Are semantic diffs recurring?
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Case study

Arduino Designer

History for arduino / examples / fr.obeo.dsl.arduinc.examples.fadelight / model.arduino

e Open-source electronics DSL
~ Configurations (Hardware) g
_ Programs (Sketch) Commits on Oct 10, 2013
Fadelight example
- Retrieved all versioned models (GitHub) Rl s conmion ooz

Applied DSMCompare on it Generat e

m mbats committed on 7 Oct 2013

Create variable, constant, math operator
m mbats committed on 7 Oct 2013

Commits on Oct 6, 2013

Sub instructions

m mbats committed on 6 Oct 2013

Commits on Oct 4, 2013

While
m mbats committed on 4 Oct 2013
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Example of DS-Diff
Without DSMCompare With DSMCompare

Diffs represented as hardware & sketch
Improves comprehension and productivity

« Diff reports many changes at AS level

- Developers have no notion of OO

# -18,12 +18,11 @ (brightnass<255)

nghtnewﬂ

cinstructions xsirtypes"arduing:Level™ <instructions xsirtype="arduino:level”

next="//@sketch/@instructions.1/@instructions.1" level="//fsketch/§instructions.8"> next="/sketch/§instructions.1/@instructions.1" level="//sketch/ginstructions. ">
<module xsi:type="arduino:Outputhodule” 1 «module xsi:type="arduing:OutputModule” 7@‘& 7@‘&
href="../../plugin/fr.obeo.ds].arduino.design/resources/ardublockkit. arduinof/ /@modules. href="../../plugin/fr.obeo dsl.arduino.design/resources/ardublockKit . arduinon//@nodules .
ey hee <
<finstructionss 1 </instructions>
= cinstructions xsirtypes="arduino:Variable” name="wari"/> fl;.J:: fz'-J:E ADD
</instructions» ki En ol + o
<instructions xsi:type="arduino:BeolesnCperator” left="//@sketch/@instructions.a” [W @ brightness < 255«' [Wh e brightness > 1 J
right="//@sketch/@instructions. &" operator="lower™/> right="//@sketch/@instructions.&"
<instructions xsi:type="arduino:NumericalOperator™ 21 cinstructions wsi:type="arduino:humericalOperator” LS“ brightness = (brightnewnj LSEt brightness = (brightnass- UJ
lefr="//@sketch/@instructions. @ right="//@sketch/ginstru laft="//@sketch/@instructions. 8" right="//@sketch/@instructions.4” operator="plus™/>
<instructions xsi:type="arduino:Constant” value="1"/> : cinstructions wsi:type="arduino:Constant” value="1"/»
- <instructions xsi:type="arduino:khile" next="/f@ckatch” 2 + <instructions xsi:type="arduinoikhile” next="//@sketch/@instructions.11” e )
condition="f/@sketch/@instructions.s"> condition="//@sketch/@instructions.6">
cinstructions xsirtypes"arduino:Set” <instructions xsirtype="arduino:set”

next="//@sketch/@instructions.5/@instructions.1" variable="//@sketch/@instructions.e" next="//@sketch /@instructions.5/@instructions.1" * [ f@sketch/@instructions. 8"
walue="/ /@sketch/@instructions.?"/> walue="/f@sketch/@instructions.?"/>
<instructions xsirtype="arduino:Level” <instructions xsi:type="arduino:level” anD
next="//@sketch/@instructions .5/ @instructions.2" level="//@sketch/@instructions.8"> next="//@sketch/@instructions.5/@instructions.2" level="//@sketch/@instructions. 8" !
<cmodule xsi:types"arduino:Outputhodule” 2 «module xsi:types"arduine:OutputModule™
href="../.. plugin/fr.cbec.dsl.arduino.design/rescurces/Ardublockit . arduinon/ /@modules. href="../../plugin/fr.cbec dsl.arduino.design/resources/ArdublockKit . arduinon//@nodules .

B> B

cinstructions xsi:type="arduino:kumericalopsrator”
minus"/> left="/@sketch/@instructions.8" right="//@sketch/@instructions.4" operator
557>

<instructions xsi:type="arduino:humericaloperator”
left="//@sketch/@instructions 0" right"//@sketch/@instructions.4" operato
arduino:Constant™ valu

cinstructions xsi:type="arduino:Constant” valu

<instructions xsi:type
arduino:Constant” value="8"/»

<instructions xsiztype="arduino:Constant” valu cinstructions xs
- <instructions xsi:type="arduino:While” condition="//@sketch/@instructions.117/> + cinstructions wsi:type="arduino:NumericalOperator”

left="//fsketch/dinstructions.8" right="//@sketch/@instructions.d" operator="plus"/>

- <instructions xsi:type="arduino:BoolsanDperator” left="//@sketch/@instructions.1a” + cinstructions xsi:type="arduino:Delay” next="//@sketch” value="26@"/>

right="//@sketch/@instructions.13"/>
s <instructions xsi:type="arduino:variable” name="varZ/s

5 <instructions xsi:type="arduino:Variable" name="var3"/>

- <instructions xsi:type="arduino:Booleanbperator”/s 1

«isketch> <fsketch>

<farduino:Projects <farduino:Projects
Refactor a While Loop [ Refactor a While Loop ] V
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Results

Project Version one Version two Fine Ditfs Semantic Diff Occurrences Semantic Fine Diffs
Class/Association Class/Association

Initialize Migrate alarmlight example to sirius 41/16 Refactor a Repeat Loop 3 1/11
i Increase Repeat iter: 2 1/0
/alarmlight Repeat Fix Generation For AlarmLight Exap RQZ 52/8 Refactor a Repeat 1 1/1
V Delete a Repeat Lo V 1 1/1
/fadelight While Sub instructions 20/22 Refactor a While Loop 2 1/2
£ Fadelight example Migrate alarmlight example to sirius 5/3 Incomplete While Loop Deleted 1 11
i N , . Add a function 1 1/0
/functions Initialize Add functions example 30/24 Eunction Call 5 11
. N . Servo Feature enabled 1 2/3
Jinfraredsensor Initialize Add servo 15/2 Support infrared connections 1 112
/morsecode Morse code Migrate morsecode example to sirius 2/0 - - -i-
Jreset Initialize Add reset example 6/0 Reset functionality enabled 1 1/2
/rotationsensor Initialize While &6/0 - - -i-
- . . . Servo Feature enabled 1 5
/servo Initialize Migrate morsecode example to sirius 14/2 Support infrared connections | 12
/simpleinput simpleinput Simple mmput example 30 - - -
. , , . Refactor a Repeat Loop 1 1/1
Jtigger.all Add Tigger example Update the tigger example 9936 Refactor to an if condition i 12
Retactor to an if condifion 1 172
. Initialize Add tigger bubble example 41/14 Refactor a Repeat Loop 1 111
/tigger.bubble Refactor a Bubble machine 1 9/9
Add tigeer bubble example Fix issue on bubble example 2/0 - - -/-
Refactor to an if condition 1 1/2
/tigger.necklace Initialize Add tigger necklace example 36/15 Refactor a Repeat Loop 1 1/1
A cat necklace added 1 o/9
- . . . Refactor to an if condition 1 1/2
Jtigger tail Initialize Update cat tail example to Add miaou sound 13/1 Add music player i 3/9
Add Tigger tail example Update tail example a2 - - -
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Future work

« Domain-specific Merge
« Controlled user study to evaluate the usefulness of DSMCompare

* Integrate in a model-based VCS
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Conclusion

What we want instead Semantic diff rule editor
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