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Ecore Model Adaptation
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Instance Migration
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Automated Instance Migration
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Migration Definition
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Automated Instance Migration
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Record the Coupled Evolution
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Divide & Conquer
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Specify only the Difference
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Reuse recurring Coupled Operations
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Ecore Model History

B
#| library.ecore &2

a | platform:/resource/library_echipselMagazin/model/library.ecore
4 i} library

4 | Library
> = books: Book
+ 53 writers : Writer

4 [ Book
> O title : EString
> O pages: Elnt

T

T category : BookCategory
S+ author : Writer
BookCategory
= GuideBook=10
= SpecialistBook = 1
4 [ Writer

> name: EString

1Y
g =

Ecore model

a ﬂ plattorm resource NBrary_eclipseliagazing model o rary nistory
4 ﬂ History
> [] Releaze (04.12.2010 14:55:45)
4 [H] Release w2 (0412.201015:03:17)

- & Operation "Delete Feature" has been executed (feature = {name})

» &f& Custom Migration has been attached
= nsURI of {library} has been changed from "http://librarg~1" to "httpe/Slibraryv2”
[1] Release (not yet released)

> &1 Operation "Sub Classes to Enumeration” has been executed (contextClass = {Book], attributeMame = "category”, ePackage = {library}, enl

History

[l i
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Operation Browser

#] library.ecore 52

Operation Browser

|| platforrn:/resource/library_eclipseMagazin/model/library.ecore
# library
E Library
=t books : Book
= writers - Writer
Book
2 title : EString
T pages: Ent
T category : BookCategory
=+ guthor : Writer
BookCategory
= GuideBook=10
= SpecialistBook =1
H Writer

2 name: EString

> 60 Reusable
Coupled Operations

[[k:4

fll platform:/resource/library_eclipseMagazin/model/library.history
ﬂ History

[] Releaze (04.12.2010 14:55:46)
[] Release w2 (04.12.201015:03:17)

£ Operation "Delete Feature" has been executed (feature = {name})

£ Operation "Sub Classes to Enumeration” has been executed (contextClass = {Bool
&l Custom Migration has been attached

nsURI of {likrary} has been changed from "http:/library/ V1" to "hitp/Slibraryv2"
] Release (not yet released)

{11

£ Operation Browser - library.ecore &%

T

Create History  Run Script  Import Migrator

| Release Converge

Applicable Operations:

5% Move Classifier
83 Remove Super Type

8% Rernove Superfluous Super Type
:é83 Rename j
#8 Replace Class

£8% Specialize Super Type

€83 Sub Classes to Enumeration

AP

i

PR T

Parameters:

Mame Yalue

Eﬂi*-] element = Library
£7] name Ba Library

Violated constraints;

3 The name must not be already defined by the

1|

i} |

k

Execute
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Mlgratlon Editor .

Migration Editor

EJ ibraryecore 35 .

4 [ Book ’
T title: EString s
T pages: Elnt 4
7 category: BookCategory 7
5+ author: Writer ,/
BookCategory /’
= GuideBook =10 /
~ SpecialistBook =1,/
4 [ Writer /’

2 name : EString

1Y
g =

4 [ pIatFn:rrr‘n:frescrurcefut{rar_-.r_ecll'pseMagazntmn:ndel,"ll'brar_l,.r.his
4 [ History //
[l Release f04.12.2010 14:55:46)
4 [H] RE|E;5/E vz (04.12.2010 15:03:17)

> E/Gperatmn "Delete Feature” has been executed (fez =

Operation "Sub Classes to Enumeration” has been

4 [ Custom Migration has been attached |

I+ & Cperation "Create Class" has been executed (e

i & Operation "Create Reference” has been execut
E| {name} has been moved from {Book} to {Write

+ ¥ Operation "Rename” has been executed (elem

b i Operation "Create Reference” has been execut

E‘sHﬂLnthrar_-.r} has been changed from "hitp://]
EI Release (not yet releasedil- -

] —

_4! I |

[€] Migration Change &1 T i
newtClass{library, "Writexr™, [], false) - '
newReference {library.Library, "writer=z", libra

[Y TS B % Y |

.

e, =2}
[T T S R e BT e O -

writerClass = library.Writer
authorhttribute = library.Book.author
writerClass.eS5tructuralFeatures.add (anthorittr

rename {library . Writer.anthor, Tname™)
newReference (1ibrary.Book, "author", library.W
/S model migration
for{book in library.Book.allInstances) {
def author = book.unset (authorAttribute)
def 1ib: = book.container
def writer.= lib.writers.] {W —%» W.name
if(writer — null)} {
writer = library.Writer.newInstance ()
writer.name = author

lib.writers.add (writer)
H
book.author = writer

Groovy

Custom Coupled Operation

4 | mn | F
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Migrator Generation

i_'] library.ecore Eﬁ\ = O|| [# Package Explorer &3 - = | ¢ ~ — 0O
4 ._. platform:frescurce/library_eclipseMagazin/model/library.ecore :L.Tﬁ filesystem [EMF/COPEMrunk/examples/filesysterm] =
4 @ library :L;ﬁ filesystem.migrator [EMF/COPE/trunk/examples/Tile
4 [ Library = idtest
I* & books: Book 1= javatest
[+ &= writers : Writer :[%IJ- lambda_ttc2010 [EMF/COPE trunk/examples/lambd
4 [ Book 'p,',_—ﬂ- library_eclipseMagazin
[+ 3 title: EString TL:_'—ﬂ- library_eclipseMagazin.migrator
T pages: Elnt = JRE System Library [jdkl.6.0_21] i
T category : BookCategory = Plug-in Dependencies
[+ 5* author: Writer = META-INF
4 ¥ BookCategory = rnigrator

m

= GuideBook =0 e

~ SpecialistBook = 1 Genef al
4 [ Writer

2 name: EString

[ releasel
@) releasel.ecore
[£] stepl.groovy
[£] step2.groowvy

4 [ platform:/resource/li ipseMagazin/model/library. history [£] step3.groovy =
« [F History | (€ stepdgroovy
", [ Release (04.12.2010 14:55:46) it build.properties Mi g rator
4 [) Releasew2 (0412.2010 15:03:17) &t pluginaml
b & Operation "Delete Feature” has been executed (feature = {name}) e ErlnecemTernre

i & Operation "Sub Classes to Enumeration” has been executed (contextClas:

[+ && Custom Migration has been attached ] Can b e em bed d ed I n

:= nsURI of {library} has been changed from "http://library/v1" to "hitp://liE yo ur ap p | I Cat I on
I : o o EE )

H] Release (not yet released)

)

< i ; r__‘| ] [ k




Technische Universitat Minchen m

Inspecting the Coupled Evolution

e Reconstruction:
restore earlier Ecore model versions

e Integrity Check:
identify problems in the recorded history

« History-based Comparison:
more accurate than EMF Compare

« Ildentify Breaking Changes:
changes that need a migration attached
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Refactoring the Coupled Evolution

 Undoing Changes:
revert operations that prove to be wrong

 Replace Changes with Operation:
use a reusable coupled operation even though the
changes have already been recorded

 Reordering Changes:
put changes together that need a common migration
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Recovering the Coupled Evolution

[ren ¥ E o | !
# ]| *releasel.ecore i3 8

|| platforr:/resource/library_eclipseMagazin.migrator/mi
# library
E Library
T name: EString
= books: Book
H Book
2 title : EString
T pages: Ent
T author: EString
H GuideBook -> Book
E SpecialistBook -> Book
] platform:/resource/library_eclipseMagazin.migrator/mi
il History
[l Release (03.03.2011 15:08:19)
[] Release (not yet released)

T Convergence View i3

[
1}
[}

4 Tg 11 change(s) in model
4 @ 11 change(s) in library
a 3 2 change(s) in Library

4 3 4 change(s) in Book

&7 author: EString has been

g Writer has been added

4| T |

& name; EString has been n
gt writers : Writer has been a

Ei_i'_ﬂ! Attribute abstract : IE-E‘;DG_E_E

gt author: Writer has been a
g category: BoockCategory |

g% BookCategory has been adde
& GuideBook -> Book has been
&7 SpecialistBook -» Book has b

# library
E Book
=+ author : Writer
T category : BookCategory
2 pages: Elnt
2 title : EString
BookCategory
— GuideBook =10
= SpecialistBook =1
E Library
=t books: Book
5= writers : Writer
B Writer

2 name: EString

1%

Property Value :_ Property Value =
Attribute = abstract : EB... Abstract i false ‘
Conflicting Ik false Default Value =
Is Hidden By - ESuper Types 3
Kind . Insta ‘
Source e DIFf mta | arget L
. - Remote i false Interface I false
4 0 | [ T P TR PV B | T = 0ol -
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Case Studies

TTC
2010

Transformation Tool Contest
2nd place (of 9)

\ GRAPHICAL

MODELING
! FRAMEWORK

Graphical Modeling Framework
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Projects using Edapt / COPE

Quamoco
The Benchmark for Software Quality G e n
Quality Modeling and Controling g

GMF model generator

MARINTEK

Norwegian Marine Technology
Unicase Research Institute

EMFStore
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Summary and Future Work

Benefits of Edapt / COPE
e Automates migration as far as possible

* Preserves intended migration when adapting the Ecore
model

Next Steps
 Complete Transition of COPE to Edapt

 Replace Groovy by Java to define migrations
(thanks to Marintek for the support)




