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ABSTRACT
The eROSE plugin for ECLIPSE uses version archives to guide pro-
grammers: You changed fKeys[] and eROSE suggests you to change
initDefaults(), because both items always have been changed to-
gether in the past. In addition, eROSE points out item coupling that
is undetectable by program analysis, for instance between fKeys[]
and a properties file. All eROSE needs is a CVS repository; we
designed eROSE to be as efficient and unobtrusive as possible.

Categories and Subject Descriptors
D.2.6 [Programming Environments]: Integrated environments;
D.2.7 [Distribution, Maintenance, and Enhancement]: Version
control; H.2.8 [Database Applications]: Data mining
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1. INTRODUCTION
Suppose you apply a change to a large software system. What else
do you have to change? Missing a required update results in bugs
that could easily be avoided.

Just like Amazon.com suggests related products after a purchase,
our eROSE plugin for Eclipse guides programmers based on the
system history. Suppose you changed an array fKeys[]. eROSE then
suggests to change the initDefaults() function—because in the past,
both items always have been changed together. If the programmer
misses to commit a related change, eROSE issues a warning.

All eROSE needs is a CVS repository; we designed eROSE to be
as efficient and unobtrusive as possible. In order to create precise
recommendations, eROSE applies efficient data mining techniques:
In the Eclipse project with more than 2.9 million lines of code and
300,000 changes, eROSE suggests related changes in less than a
second [3].

The benefit of eROSE is that it points out item coupling that is
undetectable by program analysis—such as between the fKeys[] ar-
ray and a properties file, or between an SQL query and an image file
that contains the database schema.

Copyright is held by the author/owner.
OOPSLA’05, October 16–20, 2005, San Diego, California, USA.
ACM 1-59593-193-7/05/0010.

Figure 2: eROSE points programmers to locations they have
likely missed.

2. EROSE IN A NUTSHELL
eROSE learns from the information stored in version archives to
make recommendations for programmers. These recommendations
are useful in two common scenarios:

The “Improve Navigation” scenario. The major application for
eROSE is to guide users through source code: The user chan-
ges some entity and eROSE automatically recommends re-
lated changes in a view.

Figure 1 shows our eROSE tool as a plug-in for the ECLIPSE
programming environment. The programmer is inserting a
new preference, and has added an element to the fKeys[] ar-
ray. eROSE now suggests to consider further changes, as
inferred from the version history. First come the locations
with the highest confidence—that is, the likelihood that fur-
ther changes be applied to the given location.

Position 3 on the list is an HTML documentation file with a
confidence of 0.727—suggesting that after adding the new
preference, the documentation should be updated, too. Such
a dependency is undetectable by program analysis.

The “Prevent Errors” scenario. Besides supporting navigation,
eROSE should also prevent errors. The scenario is that when
a user decides to commit changes to the version archive,
eROSE checks if there are related changes with a high confi-
dence that have not been changed yet.

If there are, like in Figure 1 the top two locations, eROSE
issues a pop-up window with a warning. It also suggests the
“missing” item that should be considered, as in Figure 2.
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B) ROSE suggests 
locations for further 
changes, e.g., the 
function initDefaults().

A) The user 
inserts a new 
preference into 
the field fKeys[].

Figure 1: After the programmer has made some changes to the source (above), eROSE suggests locations (below) where, in similar
transactions in the past, further changes were made.

In terms of architecture, eROSE consists of two parts:

Preprocessing takes a complete version archive as input. The ar-
chive is mirrored in a database (data collection), changes are
mapped to entities and transactions (data preparation), and
finally noise, caused by large transactions, is removed (data
cleaning). Preprocessing ensures a fast access to all neces-
sary information.

Mining creates association rules [1] from the preprocessed data.
Such rules describe implications between software entities,
e.g., “If fKeys[] is changed, then initDefaults() is changed,
too”. It is possible to mine for all rules, but typically eROSE
mines only for rules with a particular left-hand side. Thus,
mining is speeded up and rules are always up-to-date.

The preprocessing of eROSE is discussed in [2] and the mining is
explained and evaluated in detail in [3].

3. DOWNLOAD
eROSE is open source and available for download from:

http://www.st.cs.uni-sb.de/softevo/
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