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Reverse engineering for maintenance

*Often the only reliable information is embedded in code
*Analysis process to identify elements and create target’s
representations in another or at a higher level of abstraction
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[ASE’13] Automated Verification of Pattern-based Interaction Invariants in Ajax Applications

[ASE’14] Validating Ajax Applications Using a Delay-Based Mutation Technique
[CAISE’15] Interactive Recovery of Requirements Traceability Links Using User Feedback and Configuration Management Lo

[ICSME’15] Recovering Transitive Traceability Links among Software Artifacts




Facts of traceability links

Relationships among software artifacts
Key to ensure consistency among artifacts [Antoniol‘00]
Rarely established explicitly [Lucia’12]

Most of existing recovery techniques employing IR
approaches such as TF/IDF and Vector Space Model (VSM)

=> 1. Interactive and 2. Transitive Recovery
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1. Interactive recovery [CAISE’15]

Rank | Requirement Code file Score | Recommended | Correct
1 Recover link
2 Recover link
3 Recover link
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1. Interactive recovery [CAISE’15]

Rank | Requirement Code file Score | Recommended | Correct
1 Recover link | LinkRecover.java | 0.98 not yet v
2 Recover link | LinkPresenter.java | 0.65 not yet
3 Recover link ScoreCalc.java 0.30 not yet
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1. Interactive recovery [CAISE’15]

Rank | Requirement Code file Score | Recommended | Correct
1 Recover link | LinkRecover.java | 0.98 not yet v
2 Recover link ScoreCalc.java 0.30 | Recommended
3 Recover link | LinkPresenter.java | 0.65 not yet
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2. Configuration management log-
based recovery
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2. Transitive recovery [ICSME’15]

* Vector Space Model (VSM) for basic recovery
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<content>Class JGUIPrenotaVisita]Date:16/09/2003
version: 0 01 000
Description Make the mask on the management !
booking a visit !
Attributes !

Name Access Description !
Private btnAnnulla button that allows you to !
return implemented by the mask GUIPaziente
Private btnConfermaTipo button that allows you
to confirm type of access to reservation:
Private btnPrenota button that allows !
you to confirm Reservations !
Methods
Signature notificaSuccesso (O Public Access
Description Its tagk is to notify the success
0 1
Signature show O Public Access
Description View mask !
Signature visualizzaDataVisi Public Access
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<content>Test case reservation !
a visit Date:
C41 control preceded by 20/06/2003
another visit check !
Version: 0 02 000
Use Case Meets the request:

for a reservatios
UcPreVis service b Qutpatient ) ¢
patient !

Media Priorities !
Set up The last reservation is
06/10/2003 hours 12 00 '
Visit control
Description test !
Input type selected visit: Visit !
check |
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2. Experiment: EasyClinic

e Target link: 47 Java code < 63 test docs
e Supportive artifacts: 20 design docs or 30 use cases
e Effectiveness varies with supportive artifacts
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Open questions

* 0. More sophisticated NLP/IR approaches for basic

recovery and unstructured artifacts (such as LSA,
LDA, island parsing, ...)?

* 1. Can developers always evaluate correctness of
links? What if incorrect?

e 2. What kind of supportive artifacts are useful for
recovery/maintenance of other (missing) links?
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Related work and open questions

* Related work and possible extension

— Relevance feedback [Lucia’06], multi-faceted Interactive
exploration [Wanget’13]

— Recovery based on structural relationships in program
[Kagdi’07][CSIE’09][Ghabiand’12]

* Open questions

— 0. Sophisticated NLP/IR approaches for basic recovery and
unstructured artifacts (such as LSA, LDA, island parsing, ...)?

— 1. Can developers always evaluate correctness of links?

— 2. What kind of supportive artifacts are useful for
recovery/maintenance of other (missing) links?
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