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1. Introduction



Motivation

He wants to find the JAVA information from general search engine?
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He wants to find the JAVA information from general search engine?
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= (Code search engines

- Koders - Google code search
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DRE 2IE =200 820G SHD S8 ONE TAE LAY SANNE =D SEH [

O-Q-HAG Paakowm @ 25 E-UB LOK Q-0 HRAG Paadriw @ 3-5 6 -

hitp://weww koders.com/ Z4(0) $ hitp://google.com/codessarch ¥ Bos L

Black Duck

Koders.com & Googﬁ

code search

Type in your search terms to begi
e
Search public source code.
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Syntax and Examples (more about 12gexp syntax)

regesp Search for a regular expression
gal2igle hello weld int printk
“exact string” Search for exact sting
o e

class:regexp function:regexp - Search only in class and function names e~
158 f 1

Features Top Searches Survey Knowledge Center class hash. "maltimag functicn; “range

file-regexp Search only in files o directaries matching regexp
st filesing

Open Source RO Calculator ks i A8 Tell us about your interest in Case Studies,

A Code Search! ¢ “You sre not expected to undsrstand this.*
- ow
e c port package:regerp Search packages with names matching regexp.
oot Python (A package's name is & URL or CVS sener infomation)
company coud save o2 iz packae perl “13h o7 Frodo package linyx-2 6 inth prit
usi0g Open source
oon el nts D e Click here to take the lang regexp Search anly for prograrrs wiitten in languages matching regexp
e sl Code Search Survey. Jonglsp xol lang " e
P atcmadaliodic) Black Duck

license: regexp Search only for files with licenses matching regexp.
Q@pen Source st f g et

RESOURCE CENTER

Google Home - Google Code - Discuss - Terms of Senvice - Help - Subemit Your Code

€0010 Googe - Priacy

About Koders | Resources | Downloads | Support | Black Duck | Submit Project | Terms of Service | DMCA | Privacy Policy | Sits Mop| Contact Us
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= (Code search engines

1. Advantages

- Exemplifying the actual usage of the given method

- Expediting software development process

2. Problems

- Difficult to express a query

- Searching only source codes
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= Log from web search engine
» Log of User-click behavior

<query ID, query, , position of results page, time-stamp>

General search
engine logs
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Mining search categories

Topic Code

Dascription

Waords

Topic Code

Description

words

apache
audic
BIRT
calsched
Datastr
DateTime
db.DAD
db.simMo
DEF
Docs
Eclipse
files
fgn.i3D5fCon
gameMaob
GuI
hibernate
http
imaging
JAVA
jboss
jfreeC
Jhew

IMs
lsflgraph

IspServ

Terms from Apache
proiects

Working with audio and
sound

BIRT project from Eclipse
Calendar and scheduling
Data strutures

Date and Time

Data Access Objects,
Object Relational Mapping
Database

Queries with operators,
examples in Koders
Warious document formats
Eclipse project

Working with files

Mixed FQMN fragments
from sun, scurceforge,
Maobile games and GUIL
swing and AWT GUL
Hibermmate project

Http and URLs

Image proessing, image
file formats

java.lang.io, using 'java’
in query terms

Jboss project

JFreeChart charting library
Java Keywords

Java Message Service
JSF and Jgraph

JSP and Servlets

arg, apache, commons, ant, axis, stringutils,
poi, lang, tools, impl, beanutils, catalina,
compare, contrel, encode, audio, decode,
uuid, diff, sound, record, barcode, rectangle,
birt, ibm, matrix, page, report, group,
scanner, init, ws, a, width, decimalfarmat,
calendar, password, excel, quartz, sorting,
codehaus, xfire, none, gregeriancalendar,
list, object, arraylist, map, vector, hashmap,
array, set, add, iteratoer, hashtable, collection,
tree, date, time, format, btree, binary,
simpledateformat, b, timestamp, avl,

table, name, dao, base, getproperty,
stringtekenizer, column, persistence, ibatis,
sgl, jdbe, connection, database, mysqgl, oracle,
detasource, updste, tag, select, pool,

cdef, mdef, idef, insert, tree, mcall, compute,
account, getuserid, jme, ruby, controller, dir,
text, pdf, dom, document, print, node,
element, xpath, lowagie, w3c, jdom, itext,
edlipse, org, ui, swt, internal, core, jface, jdt,
rasources, widgets, wizard, osgi, gef,

flle, read, files, create, write, upload, csv,
directory, copy, Input, reader, cpen, save,
com, net, sun, util, sf, utils, tools, j3d,
sourceforge, internal, concurrent, bea, edu,
game, j2me, bluetooth, mobile, sms,
microedition, midlet, chess, canvas, polish,
swing, jrable, appler, awt, window, ment,
evenr, Jtree, snmp, frame, burten, dialog,
hibernate, session, address, property, query,
transaction, id, mapping, lookup, expression,
http, download, url, proxy, httpclient,
protocol, line, httpuriconnection, rss, ping,
image, color, jpeg, compression, LilT,
processing, jai, bufferedimage, ft, paint,
java, lang, io, koders, jav,
rnoclassdeffounderror, doctor, soapclient,
org, jboss, ejb, cache, resource, loader, jlee,
spi, sudoku, jmx, container, weblogic,

html, jfreechart, chart, jfree, dataset, data,
wicket, telnet, link, renderer, demo, dynamic,
dass, extends, public, key, implemants, gnu,
crypto, cipher, des, rsa, interface, void,
message, jms, listener, tostring, integer,
resocurcebundle, mcall, locale, xsd, datatype,
javax, graph, faces, component, medel, jsf,
wsdl, avent, portlet, jgraph, myfaces, help,
serviet, |sp, request, path, jJavax,
httpservietrequest, tomcat, multipart,

junit
log<j
lucene
M.GisThr
M.GwtSecAuth
M.rng

M. util
media

ML
Metbeans
Metwork
NL.apps
MNL.HUD
ML.SC
parsing
searchEng
secAuth
sort
Spring
streams
String
Struts
Ul

uz2

XKmiw s

Junit
Logging with log4j

Lucens, Infarmation
Retrieval
Mixed topics: Unknown

Mixed topics: Possibly
login/authentication
Randem numbers and
timing

Mixed topics: possibly
utilities

Multimedia

WEKA, Machine Learmning
Netbeans
Networking, FTP

Natural language queries
for projects/apps
Natural language,
to" type queries
Natural language queries
for "source code"

Parsers and Compilers

"How

Searching

Security and
Authentication

Sorting, Koder's example
terms

Spring Framewoaork

Working with streams
Working with Strings
Struts project

Random words, unknown
Topic

Unknown, possibly FQN

fragments
XML and web services

test, exception, junit, framework, queue,
testcase, font, start, assert, tapestry, antlr,
log, logger, log4j, configuration, logging,
config, common, logfactory, info, debug, util,
lucene, m hash, javascript, index, field,
count, function, displaytag, mozilla, analysis,
thread, Idap, geotools, manager, wrapper,
cvs, moniter, point, draw, polygon, lock, jndi,
google, login, user, gwt, example,
authentication, agent, grid, checkbox,

randem, number, calculator, zip, t‘lmcr,
generator, port, edu, serial, clock, packet, cs,
util, new, properties, pattern, load, enum,
regex, bufferedreader, constants, stringu
type, error, video, media, player, mp3,
template, serializable, change, classloader,

m, math, huffman, weka, attribute, instance,
call, language, linear, fibonacci, x, entry,

org, netbeans, editor, api, command,
modules, windows, lib, openide, console,
client, server, ftp, socket, iso, 3166, smtp,
chat, tep, jxta, udp, ftpclient, nio,

system, project, application, management,
koders, ¢, sip, h, projects, library, out, online,
and, using, from, data, the, get, how, with,
program, value, find, for, display, check, not
code, source, for, mail, algorithm, networlk,
email, send, sample, puyo, internet, codes,
parser, parse, basee4, compiler, parsing,
hrmiparser, funambol, xmiparser, uriiry,
search, engine, rmi, browser, method, first,
status, remote, reflect, desktop, invoke,
security, jar, service, jasper, ssl, auth, engine,
jasperreports, export, dori, signature,

sort, mds, card, merge, gquicksort, shell,
messenger, multi, poker, hello, selection, join,
org, web, springframework, spring, context,
factory, support, ajax, view, beans, services,
default, inputstream, process, size, content,
runtime, length, buffer, response,

string, convert, 1, byte, int, array, replace, O,
split, converter, 2, character, stringbuffer,
struts, fiter, action, form, validator, validation,
wvalidate, opensymphony, bean, actionform,
import, word, bouncycastle, header,
ioexception, provider, velocity, utils, location,
package, com, gui, plugin, task, all, v2,
xstream, basic, mchange, impl, c3p0,

xml, shopping, cart, Javax, soap, rpc, Sax,
bind, transform, webservice, schema, stream,
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= Mining search categories

Category

Topics under category

|Applications
Programming
Tasks

Form Centrlc
Java/JDK
Libraries
'Frameworks

calSched, gameMob, media, searchEng

audlo DataStr DateTlme db. DAQO, Doc:s Fles
http, M.rng, Network, parsing, secAuth, sort,
streams, String, XmIWS
DEF, fqn ]3DSfCon ka, NL. apps NL HUD NL SC,.....
db. SJMO GUI, lmagmg JAVA MS

Jsflgraph, JspSery, junit, log4j, lucene, ML,

|Netbeans, Spring, Struts

MGISThr MGWtSECAuth ) utll U1 ——

- Koders queries on Java were classified into categories
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3. Analysis



Analysis

= (Categorizing logs based on the categories

General search
engine logs -

-

<for loop java programming,
http://java.sun.com/docs/books/tutorial/java/nutsandbolts/for.html>

< free online java games, http://www.arcademachine.com/>
L]

<using java image effects, http://www.frontlook.com/jfx/jfxhelp/toc.htm>

=

Applications
Programming Tasks
Form Centric
Java/JDK Libraries
Frameworks

Unknown


http://java.sun.com/docs/books/tutorial/java/nutsandbolts/for.html

Analysis

Categorizing logs based on the categories

Category Koders | General
Applications 7.1% 34.9%
29.9% | 20.2%

Programming Tasks
Form Centric
Java/JDK Libraries

Frameworks

13.5% 20.2%
12.7% 5.4%
28.4% 15.4%

Topic frequency comparison of each category



Applications

Programming Tasks

Form Centric

Java/JDK Libraries

Frameworks

Analysis

Understanding search intents
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Analysis

= Understanding search intents

Category Navigational queries(%)
Programming Tasks 53.57%
Frameworks 17.86%
Applications 3.57%
Overall 8%

Navigational query ratio of dominant categories
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4. Approach
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Thank you!



