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Motivation
Y

O Application Programming Interfaces (APIs)

B Pre-defined useful functions
Ex) System.out.print(“Hello world”) in Java: print “Hello world”

B We can use APIs without knowing the detailed background
information

[0 Developers usually use APIs when developing software

“(v APl Documents

Web-documents providing useful text
explanations related to the APIs
Ex) "MSDN” & “Java Documents (JavaDocs)”

”- (Code) Search Engines

Search Engines providing source codes
Ex) Koders.com & Google Code Search
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How can |
use the APIs?
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Goal

[0 To address this problem...

B Propose fully automated techniques that extract API usage
examples from Code Search Engines

B Embed them into API documents

APl Documents
(Code) Search Engines

Ex @)
A doc S
eXoaDocs

Programmer
Productivity

Useful
Explanatlon + Code
Examples
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Overall System Architecture

eXoa System
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An Overview of System Architecture
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Modules
Y

O Summarization

Abstract

Code
Example

Semantic
Analysis

Source
Code

Traverse

[0 Representation

B Approximate

semantic features Numeric Vector
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0 Organization
B Divide summarized code examples into clusters

B Compute score of each code example
O Score Functions
B Representativeness(Rp): Similarity to the center of cluster
B Conciseness(Cc): line of code
B Correctness(Cr): class and argument type checking

O Aggregated Score Function
F = Agg(Rp + Cc + Cr)
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Extend Organization Approaches

0 Clustering-based Approach (Previous approach)
B Cover diverse usage type but may include outlier types
[0 Ranking-based Approach
B Consider different probabilities of code intents but may return skewed
results
0 Hybrid Approach
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(a) eXoaCluster (b) eXoaRank (c) eXoaHybrid
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Extend Ranking Approaches

[0 Ranking-based Approach

Node: Code Example
Edge: Similarity

Graph
Structure

PageRank
Approach

Code
Examples

Top Code
Examples

Centrality
Score

Construct Compute

Select

0 Hybrid Approach
B Balance between Clustering-based and Ranking-based
[0 Score: p of cluster * p of code example

Clustering

Results » Select highest score

' Hybrid Results
0000
- Update p of selected
cluster (p is decreased)

Ranking

Results
Cluster

-
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Sample Result
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Adding Examples into API Documents, ASE 2009, Jinhan Kim, Sanghoon Lee, Seung-won Hwang, Sunghun Kim
Towards an Intelligent Code Search Engine, AAAI 2010, Jinhan Kim, Sanghoon Lee, Seung-won Hwang, Sunghun Kim
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End

Question??
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