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Abstract—We demonstrate a tool for browsing large software repositories such as Github or SourceForge using all the
facilities one normally associates with an integrated development environment. The tool integrates code search engines
with the Code Bubbles development environment. It lets the
user perform and compare multiple searches, investigate and
explore the results that are returned, expand searches as necessary, and eventually export appropriate results.
Keywords—Code search; software repositories; integrated
development environments.

INTRODUCTION
An enormous amount of open source code is available
today. One of the advantages of having such repositories is
that, for almost any small coding problem you need to
solve, someone has probably solved the problem or one like
it in the past and their tested solution is in a repository.
Most current interfaces to these repositories are at best
primitive and at worst unusable. These interfaces provide
the set of files that “match” a given set of keywords. While
this type of interface works well for web-based information, it does not work as well for code since keywords are
not the best search interface for code. The immediate search
results are typically shown initially as code snippets containing the keywords along with links that provide one click
access to the file, to a list of files in the package, or to the
project root. The code snippets are rarely enough to tell
whether the returned code is appropriate or not, and the
files, presented as a whole and without supporting files or
other information, are difficult to navigate and investigate.
Using code from the repository is also problematic. The
programmer generally will want to extract a minimal
amount of code that can be used standalone.
The goal of our work is to develop a better user interface for exploring large software repositories with the goal
of finding and extracting code relevant to a particular task.
In doing so, we wanted to combine the results from multiple search requests; let searches be easily extended to
include other relevant files in a project; provide full navigation capabilities on the returned code; let the returned code
be compiled and edited; and export the resultant code. We
achieve these aims by combining an integrated development environment front end with a code search back end.
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Our demonstration will show how the system, REBUS (for
Repository Bubbles), works.
RELATED WORK
The various code repositories, for example GitHub and
SourceForge, provide simple mechanisms for browsing.
Where you are not certain what you are looking for, they
provide a search facility that can be used to find projects or
files that contain a given set of keywords. Code search
engines such as Ohloh provide a search interface over multiple repositories.
A wide range of code search tool have been developed,
mainly based on information retrieval techniques. Examples of recent systems include Sorcerer [2], Codifier [3],
Exemplar [6], S6 [11], and Portfolio [10]. While these
efforts concentrate improving the quality of search results,
most do not address the issues of displaying the results.
There are several efforts that go beyond simple search and
file display for browsing repositories. GrepCode provides a
more sophisticated interface, letting the user find definitions of a class or method from within the repository by
clicking on its name and letting the user compare multiple
versions of software [7]. Portfolio [10] displays a graph of
the search results showing their relationship and their relevance. Find-Concept [14] presents a ranked list of call
graphs from the results. S6 returns only code that compiles
and that passes a set of user-provided test cases [11].
Several of the search engines provide plug-ins to integrate search within a development environment such as
Eclipse. Ohloh’s Eclipse plug-in, for example, lets the user
search for a method given its name and signature. GrepCode’s plug-in will search for classes that Java lacks the
source for. Other search engines facilitate code search from
within the environment. For example [1,8,9,13] let the programmer define a dummy routine and test cases and search
for code that will pass the test cases. Microsoft recently
released Bing Code Search for C# as a plug-in for Visual
Studio that searches code blogs.
Code Bubbles [4,5] redesigns the user interface to programming, making the environment conform to the programmer’s working model. Code Bubbles presents software
fragments in fully manipulatable interface elements called
bubbles in order to provide an intuitive arrangement of
working sets. Code Bubbles includes features to simplify
and support navigation. It provides a fast search facility that

can be used to look at the code hierarchically or to quickly
find classes and methods. It supports popping up bubbles
for definitions and references by pointing at a name and
either hitting a function key. It provides typical environmental facilities to show errors and quickly navigate to them.
OUR SOLUTION
Our goal is to provide a better environment for the programmer to explore, identify, and extract relevant code for a
particular application from existing repositories. We wanted
to make all the navigation features offered by development
environments available while browsing repositories. We
also wanted to offer an environment that would provide the
feedback and editing necessary for the programmer to
extract and reuse code from the repository. We achieve these
goals by combining the Code Bubbles environment with a
back-end that accesses multiple search engines.
Code Bubbles typically runs as a separate tool on top of
Eclipse using a message-based plug-in mechanism [12]. It
includes a small Eclipse plug-in which connects to a
message bus that the main environment talks to. Integration
is achieved using command messages from Code Bubbles to
Eclipse and informational messages from Eclipse to Code
Bubbles. Code Bubbles uses Eclipse to handle file access
and editing, searching, compilation, and execution.
Our approach replaces Eclipse in Code Bubbles with a
repository browsing back end. This back end handles the
same basic set of commands that the Eclipse plug-in does
except for those related to debugging.
The back end supports a set of additional search-oriented commands including initiating a code search against a
set of repositories given a set of keywords; returning the
next set of results from a prior code search; augmenting an
existing file returned from code search by including other
files from same package or project that might be needed for
understanding or use of the code; searching for the definitions of a method or type within a given project; marking a
package, file, or section of a file as acceptable; and outputting all acceptable definitions to a given directory.
The back end uses a plug-in technology to support multiple search back ends, with the current set including Ohloh,
Github, and GrepCode. The interface takes a set of keywords and the page number (for looking at additional sets of
results), and uses the specific plug-in to initiate a search for
those keywords and that result page. When the result page
comes back, it uses the plug-in to extract the file URLs from
the resultant HTML. Then it requests those URLs and uses
the plug-in, if necessary, to extract the actual code from the
result. Searching for packages and systems is handled by
converting the request into an appropriate keyword request.
The architecture of the search interface makes it easy to add
additional search engine plug-ins. The GrepCode plug-in,
for example, was added in under two hours.

To extend search results byeond a single file, the back
end does a package search. It first finds the package name
from the file in question, and then starts a code search using
the search engine that originally returned the file looking for
other files in the same package using a search string based
on the package name. It goes through the results returned to
check if the new files are in the same package, and adds
them as active files if so. Multiple result pages are considered to ensure that all files are found. To extend the results
beyond the package, the back end does a search for other
files in the same project that have related package names
(i.e. share a common prefix), and adds those files to the
project by scanning the current files from a project to get a
list of packages that are either imported or used in qualified
names. For each package that is deemed related, all the files
from that package are added to the current project. This is
repeated until no new packages are added to the set.
The front end of the overall system is the Code Bubbles
environment with very minor modifications, most of which
are derived from using a separate set of resource files. The
modifications include dropping support for debugging, testing, and version management; additional buttons on the tool
bar and context menus to support browsing-specific commands; and a new bubble to support code search.
The current implementation is limited to Java files. This
is implicit both in the compilation technology incorporated
in the back end and in the formatting technology in Code
Bubbles. In both cases, the tools are designed so that other
languages can be supported and hence the overall browsing
environment could be adapted as well.
AN EXAMPLE
Our browsing environment is best illustrated by an
example of its potential use shown in Figures 1 and 2.
Suppose we were looking for a function that would take a
an English word and return the string representing the stem
or root of that word.
When we start up our browsing environment, we get a
search bubble where we enter the keywords “stemmer english” and select one or more of the available search engines.
The search can be done at either the file, package, or system
level. File-level searches return a single file; package level
searches return, for each file found by the underlying
search, all files in its package; system level searches additionally return all files from all related packages.
Once we start the search, the standard Code Bubbles
package explorer on the right of the window is populated
with the resultant packages. We can use this to look at some
of the packages and to select particular methods to view.
From the methods, we can used Code Bubbles navigation
techniques, for example selecting a call site name and using
F3 to bring up the definitions of all methods that could be
invoked from the site.

Figure 1. Result of expanding the first alternative and then investigating two of the potential stemmer classes using Code Bubbles
browsing technology. The bubble in the lower left is the search bubble where the user selects the keywords and the search engines to
be used. The bubble on the right of the display is the package explorer where the results of the search are displayed. The code bubble
in the upper left is abstract method that was chosen first. The three code bubbles to its right show the exploration of the
DictionaryStemmer class. The two code bubbles to the left and below show the exploration of the EnglishStemmer class.

Exploring the immediate returned results is generally the
first step in the process. The user might quickly determine
that some results are not relevant and that other results are
essentially duplicates. Our tool lets the user easily eliminate
any such results. If more results are desired, the user can
easily extend the search to the next set of results, can try the
same search against a different set of search engines, or can
initiate a new search using a different set of keywords. All
these actions will be immediately reflected in the set of
results shown in the package explorer.
The first result in this case is an abstract class representing a stemmer, which the user notices right away when displaying the stem method. In order to understand if the actual
implementation of the class might be appropriate, the user
requests the system expand the result to include all other
classes in the package. If necessary, these results could be
further expanded to include all related packages in the project. Doing the package expand in this case shows several
potential stemmers, including DictionaryStemmer and EnglishStemmer. Using the environment to explore these more,
shows that the first needs to read a data file which doesn’t
seem to be available. The second looks hopeful, however.
The result so far is illustrated in Figure 1.

Looking at the returned files in the package explorer,
shows another result that might be promising in that it
seems to be a complete stemmer implementation. The user
can bring up an overview window on the class to see the file
structure, read the comments, and see the primary methods
at a glance. This seems to indicate that the class doesn’t
need any outside classes and would be more suitable to
incorporation into their code. To check this, the user can
request compilation. This shows that there is a single error,
and the user can quickly find and bring up the method with
the error. A quick read of the code shows that the request
involves the use of an outside class to check for stop words,
but that the check is only for performance, ensuring that
these are not stemmed. This is shown in Figure 2.
At this point, the user edits the displayed code to remove
the external check, removing the error. Once satisfied, the
user marks the file as acceptable by right clicking in the
package explorer. This shown by a green mark on the file.
Finally, the user can use the tool bar on the upper left to
export the edited accepted solution for their use.
CONCLUSION
The tool in its current form serves as a front end for
browsing open source repositories where there is an avail-

Figure 2. A view while exploring the second alternative. Here we first brought up the overview bubble for the class in the upper left
and two code bubbles in the bottom center that show the basic stem method and one of the items it calls. Next we built this project,
resulting in the error flag in the package explorer. Clicking on that method brings up the code bubble at the top center showing the
error. The user can edit this file to remove the error, accept the resultant class using the package explorer and then use the export
button on the tool bar at the upper left to save the edited result for their use. The yellow window in the left center is a tool tip
showing the contents of a comment from the overview bubble.

able search engine. This tool is implemented as part of the
standard Code Bubbles environment. It is available in both
source and binary form from the Code Bubbles web site,
http://www.cs.brown.edu/people/spr/codebubbles. The tool
is run by starting Code Bubbles with the -rebus option. For
more information including a video, multiple figures from
the above example, installation and running instructions, see
http://www.cs.brown.edu/people/spr/codebubbles/rebus.html.
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