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Empirical Software Evolution

• Software is an observable phenomenon


• like weather


• Empirical bottom-up:


• seek hypotheses


• Empirical top-down


• test hypotheses
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Mining Software Repositories…

• Developer effort


• Social network


• Change impact


• Hotspot analysis


• Defect prediction
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Mining Software Repositories

• Data retrieval


• source control, bug tracker, docs, emails, chats…


• Data modelling


• models, database


• Data analysis


• tools, panels
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Release History Database Model
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Software Evolution, Chapter 3
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Fig. 3.2. The RHDB data model

3.3.1 The RHDB Model

Figure 3.2 shows the core of the RHDB model.
In the model a CVS commit corresponds to a file version, having all the commit-

related information: Version associated to the commit, date, author, state (exp or
dead), lines added and removed with respect to the previous commit, branches asso-
ciated with the version and the comment written by the author. A file history, which
corresponds to the actual file in the file system, is composed of a sequence of file
versions, one per commit. It has a filename with (rcsfile) and without (workingfile)
the entire path name. A file history can be associated to many aliases, used for tag-
ging system releases. A project is composed of modules which contain directories
and file histories. A directory can contain sub-directories and file histories. Finally,
a file version can be associated to one or more bug reports. The relationship between
bug reports and file versions is “many to many”, meaning that a file version (and
therefore a file history) can be affected by many bugs and a bug can affect different
file versions and file histories.

3.3.2 Populating the RHDB

Figure 3.3 sketches the RHDB populating process. The user needs to enter the url
of the CVS repository and of the Bugzilla database, and then the populating task
(which depending on the size of the system can take several hours) is executed in
batch mode. The main steps of the process are:

1. The latest version of the system is retrieved by means of a CVS checkout com-
mand. Then, for each directory, the log file describing the history of the con-
tained files is retrieved and parsed.

2. For each file, the data about all its commits (its history) is stored in the database
as well as a link to the actual file.

3. Every time a reference to a bug is found in the commit message (the comment
written by the author at commit time), the corresponding bug report is retrieved
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Hipikat Model
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In the Hipikat model (see Figure 3.4), a message is a mail in the mail archive,
a file version corresponds to a CVS commit in the repository (a revision), a change
task is a Bugzilla problem report and a document is a design document retrieved, for
example, from the project web site.

In the softChange architecture (see Figure 3.5), we see two main components:
The Trail Extractor and the Fact Enhancer. The Trail Extractor retrieves the follow-
ing software trails: CVS logs, Bugzilla problem report, ChangeLogs and releases of
the system (tar files distributed by the software team). The Fact Enhancer uses the
retrieved software trails to generate/infer new facts. For example it reconstructs the
commit-set, since the commit operation in CVS is not atomic, it links CVS artifacts
with Bugzilla problem report or messages from the mail archives, etc.

The information stored by Hipikat forms an “implicit group memory” (where
group stands for group of developers) which is then used to facilitate the insertion of
newcomers in the group, by recommending relevant artifacts for specific tasks. The
data retrieved and processed by softChange is used for two types of software evolu-
tion analysis and visualization: (i) Statistics of the overall evolution of the project,
using histograms where the x axis usually represents the time dimension and (ii)
analysis of the relationships among files and authors, using graphs where authors
and/or files are represented as nodes and their relationships as edges.

Another approach similar to the RHDB is the Kenyon framework [58] by J. Be-
van et al. Kenyon provides an extensible infrastructure to retrieve the history of
a software project from a SCM repository or a set of releases and to process the
retrieved information. It also provides a common interface based on ORM (Object-
Relational Mapping) to access to processed data stored in a database.

Fig. 3.4. The Hipikat model [511] ©[2005] IEEE
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Questions Answered by MSR

• What kind of projects live longer?

• https://doi.org/10.1145/3379597.3387511


• Does copy&paste programming lead to license violations?

• https://doi.org/10.1145/3379597.3387455


• Do users leave projects where bugs don’t get fixed fast?

• https://doi.org/10.1145/3379597.3387456


• Is software just code with some extras?

• https://doi.org/10.1145/3379597.3387442 
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Conclusion

• MSR is a hot topic


• Good for comprehension and analytics


• Next: understanding and prediction


• Q&A Sessions @ Canvas


• => v.zaytsev@utwente.nl 


• => https://discord.gg/n7VQAPNBPD 
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