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Why do we need this meta-model?

Tracing Changes

Mining

various Rinds of software entities:

Annotations

Distilling

iisiing source code

bug reports
configuration files
versioning information
changes

Change-aware
transformations

Meta Muty/

Program
Transformations

Analyzing Repeating
Changes Changes



Cha-Q meta-model

first interconnected representation of:

v state & evolution of the different entities of a software system
v each change to an entity that results in a new entity state

v’ system snapshots in a version control system



Cha-Q meta-model

Component SetDependerciesP
et & idetiher - C de=ti! ChangeSet P
o1 + &non Snagehoe
Rebeate “v“ + tarpet - Snapence GargeOeserdence P l l
P I———— " o amemtT
Sranch T o Trarsa bon alDepesdenty I
identfer B anchidentifier hangesSed>
L * Settelsans a C o . prededessorns ChasgeDependency — - -
) « from  Ohange = H
o« | Modificaiontepen | " — Snapthen » 10 - Change B
PR et e | ."-‘“" — DA+ timestamg | Tinwizarg B I
& lnesAdded  int . 1Sernf) I * Comg o e .
* Inellemoved - Int ‘ NargeOe oy N
* lookoy ° < > L_,
+ dependertCranges [
— WicckupOfiderstion anged. crggred. deleted r~—r . ['MI
' Time T—
e — el R
+ entingSe. + author - Person .
Person 1 1 0. - * performd - voud
+ wdentfer  Personigennfier . pe b x Unieyidentsfier * wndod - Change
¢ name - String e L - o loskupts  Srapihot)  EatryState
+ omal  Stringl”) o idernhier [rotyidertitur 'T—‘mYEImc - hey
« owner - Enmtysdentifier -
2 peperesripinn | ProperyDescrgnod’] - + hanges
« | creanon - TimeStamp 0. oroserty valve B o s
» ) creanor - Person
« geeOwner() - Enteyitate -
« geFirustate() - EntayState ® . wdOha: Amomk(hange ransactonalChange
. o QU OO THD  PropertyOeIiptor] Entaybdent fies resvltinginutySeate opl ~ — :
e « geilocasoninOwner) - PropertyOescriptor 1 RecemChanged A £ ved : Changel
« getApphedChangesD - Changel'] - f]\
® ¥ I Nail l CreasonChange PropertyChange

+ Mertifier  haseldernfier
erl* resclution - Rewdution

* e IsseeState

+ sevenity  HaseSeverity

+ dncription © InuueDeicription
* Lo Corrpo 4
+ revuen Revsoridennfier
* platform  Patform

.

Qiocks, depends on

]

state & evolution

change

« createdintey  EronyStne
« kind - Class<EmtnyState>

+ modfiedintity : EntityState
+ property  PropertyDescripaor

+ deletedinmey  [rondune

T

[

Eatn ProperyChange UrplePropertyChange CranyListPropertyChange
* cidadue - EntinyScane « oidValee - Object + okdValues - LntitySeate(”]
* newialee  EntinySace « newValee  Object ?
Insertisnt maylistProapertyOhange Kemevall nimyUstPrepernyOhange Usdatel nimtniPrepertyChamge

* pasnon  EatadiviPostion
« irserted | EstityState

+ posinos - EnanyUstPosinos
+ removed | Enttyldenti e

+ posmon  ErtinlistPestion

+ newValue - ErttyState

versioning




How does it work?

time

S ————————

Snapshot 1 Snapshot 2  Snapshot 3  Snapshot 4

€) E7 created €) E4 deleted €) E2 modified



Implementation highlight: scalability
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evolution of Exapus project
single revision: 194149 nodes, 223979 properties, and 194147 relationships of 32 distinct types
on average: 22,5 files per revision changed



Cha-Q model browser: importing a project
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Cha-Q model browser: CompilationUnit entities
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Cha-Q model browser: Inheritance entities
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Cha-Q meta-model applications

analysing changes
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Conclusion

defines the first interconnected representation of:

v state & evolution of the different entities of a software system
v each change to an entity that results in a new entity state

¥’ system snapshots in a version control system

implementation highlights:

v memory-efficient

v familiar OO API for tool builders



