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Goal: Given a version-controlled software history,
identify code changes related to a particular high-level functionality.

Uses:
 Assist in transferring functionalities across branches
 Produce focused pull-requests
 Locate features [SPLC’17]

 Etc.

Semantic History Slice: A (minimal) sub-sequence of a change history that 
preserves the functionality of interest as defined by a set of test cases.

H

[ASE’15, ASE’16, TSE’17]

https://github.com/Chenguang-Zhu/DoSC
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 Need a significant number of well-documented functionalities
 Functionalities should be accompanied by test cases
 Need ground truth

Contribution of this work:
 98 items of semantic change data, collected from 10 open-source Java projects.

Difficult to obtain!

https://github.com/Chenguang-Zhu/DoSC

Time consuming

https://github.com/Chenguang-Zhu/DoSC


 Chose well-documenting projects
 10 Apache Java projects, using JIRA for issue tracking

 Chose projects with test cases 
 Functionalities committed together with a test suite

 Obtained ground truth 
 Ran a delta debugging-style partitioning algorithm, to produce 1-minimal slices
 1-minimal – removing a single commit makes the result invalid

https://github.com/Chenguang-Zhu/DoSC
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Meta-data: YAML

Example: CALCITE-1168

https://github.com/Chenguang-Zhu/DoSC
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1. Pick a functionality (e.g., CALCITE-1168), view the meta-data.

2. Clone the project repository to the local machine.

3. Extract all test cases defining the functionality.

F1

TestA
TestB.testf()
TestC.testg()
…

https://github.com/Chenguang-Zhu/DoSC
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4. Extract the starting point and the ending point of the history segment 
(SHA-1-expressed commit number)

Release

Release

5. Using the selected test cases (Step 3) and history segment (Step 4) as input, run the 
history slicing/feature location tool to be evaluated

https://github.com/Chenguang-Zhu/DoSC

Presenter
Presentation Notes
Commit number (unique identifier created by Github for each commit)SHA-1
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6. Compare the obtained result with ground truth we provide

1) Semantic History Slicing:

2) Feature location:

User’s result

User’s result

Compare

Compare

https://github.com/Chenguang-Zhu/DoSC
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Presenter
Presentation Notes
Average number of commits per featureWe determine the number of features from JIRA feature tracking system
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Contents
• Meta-data template 
• 98 pieces of data
• Our tool for obtaining 1-minimal history slice

Easy to extend
• … e.g., by including more repositories
• … or by adding histories containing bugs and failed test cases – for fault localization

WE LOOK FORWARD TO YOUR USES AND EXTENSIONS!!!!!
Thank you!

https://github.com/Chenguang-Zhu/DoSC

URL: https://github.com/Chenguang-Zhu/DoSC
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