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A Search Engine for Finding Highly-
Relevant Applications
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• Online repositories contain many millions of lines of code, but 
reusing them is a very difficult problem.

• The high-level descriptions of applications do not usually match its 
low-level implementation details.

• We present Exemplar, a source code search engine to bridge this 
mismatch by integrating API help documentation into the search 
process.

public static long mystery(long a, long b)
{

if (b==0)
return a;

else
return mystery(b, a % b);

} 

Compute the Greatest
Common Denominator



Example Programming Task

Write an application to record musical instrument data to a 
file in the MIDI file format.
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What programmers do

The programmer may check other applications for API calls from third-
party packages used to read data from a MIDI device and then print to a 
file.

List allInfos = new ArrayList();

List providers = getMidiDeviceProviders();  

...

MidiDevice.Info[] infosArray

= (MidiDevice.Info[]) allInfos.toArray(new MidiDevice.Info[0]);

for(int i = 0; i < infosArray.size(); i++) {

fileOutput.print(infosArray[i]);

...

8,000 Java projects that we extracted from SourceForge make over 
11,000,000 calls to the official Java API.
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Many search engines rely on words from 
applications.

keyword descriptions
of apps

Application 1
…

Application n
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keyword words from
source code

Application 1
…

Application n

Google Code Search

SourceForge

“midi” MidiQuickFix
“edit the events

in a Midi file”

“midi” MidiQuickFix
/* allows 16 

bytes of MIDI */



Our idea is to augment standard code 
search to include API documentation.

keyword descriptions
of API calls

API call 1
…

API call n

Application 1
…

Application n
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Exemplar

“midi” “Obtains a MIDI
IN receiver”

MidiDevice.getReciever() MidiQuickFix



Help
Pages

API call 
lookup

API calls Search
Engine Projects

Archive

Analyzer

Projects
Metadata

Candidate
Projects

Ranking
Engine

Relevant
Projects

Help Page
Processor

API calls
Dictionary
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… Obtains a MIDI IN receiver through which 
the MIDI device may receive MIDI data …

… scaling element (m11) of the 3x3 affine 
transformation matrix …

javax.sound.midi.MidiDevice.getReceiver()

java.awt.geom.AffineTransform.getScaleY()

Jazilla

Tritonus

AffineTransform.getScaleY()
AffineTransform.createInverse()

ShortMessage.ShortMessage()
MidiDevice.getReceiver()
MidiEvent.MidiEvent()

… Appends a complete image stream 
containing a single image …

javax.imageio.ImageWriter.write()

“record midi file”
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There are three components to compute 
scores in Exemplar’s ranking system.

Word Occurrences (WOS) Relevant API Calls (RAS) Dataflow Connections (DCS)

“midi”
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Exemplar ranks applications 
higher when their 
descriptions contain 
keywords from the query.

An application’s RAS score is 
raised if it makes more calls 
to relevant methods in the 
API.

If two relevant API calls 
share data in an application, 
Exemplar ranks that 
application higher.

“record midi file”

String dev = getDevice();
String buf[] = A.readMidi(msg);
B.write(buf);



Exemplar Demonstration

http://www.xemplar.org/
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http://www.xemplar.org/


The user enters a high-level query.

http://www.xemplar.org/
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http://www.xemplar.org/


The search returns a list of projects, 
their descriptions, and their scores.
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The programmer can view a list of API 
calls and their locations within projects.
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Exemplar: EXEcutable exaMPLes ARchive

For more details, please visit our technical paper presentation on Friday, 
May 7th at 2:00pm in room 1.4 (1/2):

M. Grechanik, C. Fu, Q. Xie, C. McMillan, D. Poshyvanyk, and C. Cumby, 
"A Search Engine For Finding Highly Relevant Applications," Proc. of 
32nd ACM/IEEE International Conference on Software Engineering, p. 10, 
May 2-8 2010.

http://www.xemplar.org/
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http://www.xemplar.org/

