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uzing namespace System:

uzing namespace Systen Collections, | Generic,
woid main()

i

List<String”»” dinosaurs = gocnew List<String®s();

Console: :Writeline( "“nlapacity: {0}". dinosaurs—:Capacity):
dinosaurs—:Add( " Tyrannossurus"):

dinosaurs—:idd( "Anargasaurus" )

dinosaurs—r-add( "Hamenchisanrus" )|

dinosaurs—add( " Deinonvchus" ).

dinosaurs—:add( " Conpsognathus")

Console! |Writeline():

for each(String” dinossur in dinosaurs )

Console: (Uriteline{dinosaur)
1
£0}"; dinossurs-—:Capacity];
dinosaurs—:Count )

Conzole: :Writeline( " ~nCapacity:
Conzole: ;Writeline( "Count: {03".
Console|  WriteLine( " nContains("Deinonychuss") £0E".
dinoszaurs—>Contains{ "Deinonychus") ).

Console! (Writeline( " nlnsert(2. “"Compsognathus>"}"):
dinosaurs—:Insert(2, "Compsognathus")!
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A IE‘http://java.sun.comjjavase/ﬁ/‘docs/api,fjava/‘uti\jArrayList.html

7 - ||_CJ-|java doc J

Overview Package [dEEF]Use Tree Deprecated Index Help

PREV CLASS MEXTCLASS
SUMMARY: NESTED | FIELD | COMSTR | METHCD

java.util

Class Arraylist<F>

java, lang . Object
L java.util. AbstractCol lection<E>
L java.util. Abstractl ist<E>
L java.util.Arraylist<E>

All Implemented Interfaces:
Seriglizable, Cloneable, terable<E>, Collection<E>,

Direct Known Subclasses:
Attributel ist, Bolelist, Rolelnresolvedlist

public class Arraylist<E>
extends Abstractl ist<F>
implements List<E>», Bandoméccess, Cloneable, Seriali

Resizable-array implementation of the List interface. Imp
addition to implementing the List interface, this class pro
list, (This class is roughly equivalent to Yector, except thi

The size, isEmety, get, cet, iterator, and |istiterator
that is, adding n elements requires Oin) time. &l of the ot
compared to that for the Linkedl ist implementation.

Each Arrayvl ist instance has a capacif, The capacity is
large az the list size. As elements are added to an Arravl
specified beyond the fact that adding an element has cor

A application can increase the capacity of an Arraylist
operation. This may reduce the amount of incremental red

Mote that this implementation is not synchronized.
the threads modifies the list structurally, it muwsibe svnch

mhe or more slemeants or svnlicitlu resizes the hackino ar
EE

Java™ pPlatform
Standard Ed. 6§

No examples !l

FRAMES NO FRAMES All Classes

DETAIL- FIELD | CONSTR | METHOD

SOEE /D SSH

(R IE|http:,f,fjava.sun.comfjavasefﬁfducs,fanifiava,futilfArrayList‘htm\ P - ||Q_Jv‘Java 5 )_.

public boolean add(E e)

Appends the specified element to the end of this list,

Specified by:

add in interface Col lection<E>
Specified by:

add in interface List<E>
Overrides:

add in clags sbstractl ist<E>
Parameters:

e — element to be appended to this list
Returns:

true (as specified by Col lection.add(E))

add

public void addint index,
E element)

Inserts the specified element at the specified position in this list. Shifts the element currently at that position (if any) and any subsequent
elements to the right (adds one to their indices),

Specified by:
add in interface List<E>
Overrides:
add in clags Abstractl ist<E>
Parameters:
index — index at which the specified element iz 10 be inserted
element - element to be inzerted
Throws:
| neexutOf BoundsExcept ion — if the index is out of range (index < 0 || index > sizel))

remove

public E removel int index)

== |

o

[




Javadoc + Examples =
Example Oriented API documentation

Javadoc aw

public boolean add(E )

Appends the specified element to the end of this list,

Specified by:
add in interface Collect ion<E> Exa m p | es
Specified by:
add in interface List<E>
Overrides: e :
add in class Abstractl ist<E> SEELLG - DAy
Parameters: ArrayList acc = new ArrayList (headers.size()):
Ret e — element to be appendad to this list for (Iterator i = headers.iterator(}; i.hasHext():)
eturns: In rn E r h = (iIn T - e i.n § o=
true (as specified by Cal lect ion.add(E)) FRE-CIE NS anTbo [EaRO e R e
if (header.equals{name)} && header.line != nunll)
acc.add (header.getValuel() ) ;
add }

public void add(int index,
E element)

Inzerts the specified element at the specified position in this list. Shifts the
clerments to the right (adds one to their indices).

Specified by:
add in interface List<E>
Overrides:
add in class Abstractl ist<E>
Parameters:
index —index at which the specified element iz to be insered
element - element to be inzerted
Throws:



Good Examples

« Simplicity

public S5tring|] getHeader (String name)

ArraylList zcc = new Arraylist (headers.size()):
for (Iterator i = headers.iterator{); i.hasNext();)

InternetHeader header = (InternetHeader) i.next(): String name:

if (header.equals{name) && header.line != nnll) ZrraylList ace = new ArrayList (headers.size(]):

acc.add (header.getValue()); for {Iterator i = headers.iterator(}; i.hasWextc();)

) ' InternetHeader header = (InternetHeader) i.next():
r . _ . if (header.equals{name} && header.line '= null)
}Dt sze —AsEAtEed) acc.add (header.getValue ()}
if (size—= 0} F

retnrn nmll; F .
i' ¥
Stringf] h = new Stringfsize];
acc.tolrray(h);
return h;

H
.
* Various Usages
ArrayList list = new ArrayListi{):;

Lrrayli=st list = mew ArravyList{):
list.add ("one");

list.add{("ctwa™)
list.add{"three™) ;

for (int i = 0; i <« original.length; i++} {
if (l'originalfi].equals(element)) {
list.add{originali]):



Overview of eXoa

Summarization
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Using Source code repositories

koders &

powered by blackducksoftware™

Searching 2,117,335,531 lines of open source code.

Arraylist add Search

Query

|

Er—| EIETT ©

SortedList.java
s
' i Sax
s ‘J + Adds the specified object in proper location to keep list sorted,
@ Javadoc + Mparam elementToAdd the element to be added
+f
ArraylList class
boolean add(E e) 3
void add(int index, E element) SSLSDCkEt.]E'IUEI
boolean addAll(Collection ¢) import java. io.Printstrean;
boolean addAll(int index, Collection c) import java.math.Bialnteger:
void clear() import java.net. lnetAddress:
import java.net.Socket
J import java.net.SocketAddress.

TopologicalSorting.java

A4 We're guaranteed & single root by the above comstruction.
List rootList = new ArrayList().

rootlist addistartat):

Af Finally, perform the topological sort,



Summarization

Summarization

: :
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1: Type_] 1 : Formal-arguments

|

1 : Method

Method-based sliced code

public void test (ITestHarnes=s harness)
Character a = new Character('\uffda"):
Character b = new Character({'Z'}:
harness.check{a.hashCode (), &548B);
harness.check({b.hashCode (), 90):

1 : Formal-argument

2 : Local-variable | e

Abstract
Syntax Tree (AST)

[ ]
Java2XML

1: Type 2 : Type 2 : New 5 : Target 5 : Arguments
2 : Type 2 : Arguments 5 : Var-ref 5:Send 5 : Literal-number
2 : Literal-char 5: Target 5 : Arguments




Summarization

Intra
Analysis
Table
(IAT)

Summarization

1: Formal-argument

2 : Local- varlable

|
(o)

[ T ee ][ 2 e ]

[- 5: Send ]
[ 5: Target ] [ 5 : Arguments ]

[ 2 : Type ][ 2 : Arguments ]

[ 5: Var-ref ][ 5:Send ][ 5 : Literal-number

2 : Literal-char

[ 5: Target ][ 5: Arguments ]

Ul

a : Character : 2
b : Character : 3
harness : TestHarness : 1

harness : TestHarness : 1

hashCode

hashCode
check
check

int, int

int, int



Diversification

|_,@_,g * Similarity comparison
ot O — String-based matching

— Tree-based matching

— Characteristic vector-based matching
(Deckard, ICSEQ7)

> (1,001300,..,2 10 1)

[- 5: Send ]
I
[ 1: Type ] [ 2 : Type ][ 2 : New ] [ 5: Target ] [ 5 : Arguments ]
I
[ 2: Type ][ 2 : Arguments ] [ 5: Var-ref ][ 5: Send ][ 5 : Literal-number ]
[ 5: Target ][ 5 : Arguments ]




Diversification
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Ranking

-, ey L2 « The most representative example in
C¥— f »EEE - a cluster
3 - L&l * Measures

— Distance from centroid
— Conciseness
— Correctness

+ User Feedback
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Embedding
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Evaluation

« Comparison with Koders

— Accuracy
Relevant code  Relevant code  Unrelated code
and snippet
Koders DU, 89 0%
e XoaDocs 02% 69% 207,

Table 1
ToP-5 QUERY RESULTS COMPARISON BETWEEN KODERS AND
EX0ADOCS USING RANDOMLY SELECTED 100 APIs

— Diversification
« Koders : 30.8% are duplicated (among 22%)
« eXoa : only 8.7% are duplicated (among 92%)



« Productivity

Case

Group Tasky  Taske  Tasks & Tasky
eXoaDocs 3:53 23:34 30:32
JavaDocs 14:40  25:03 32:03

Table 11

AVERAGING THE CUMULATIVE COMPLETION TIME OF ONLY THOSE
WHO COMPLETED THE TASK (MIN:SEC).

Group Total Distinet Relevant E"Ieﬂ
1stinct

lookups  lookups lookups
cXoaDocs 5.67 3.25 2.33 0.72
JavaDocs 17.58 7.5 3.25 0.43

Table I11

THE AVERAGE NUMBER OF DOCUMENT LOOKUPS

Study

e Code o

uality

Group Tasky Tasks  Taska  Tasky
eXoaDocs 11 11 3 3
JavaDocs 10 8 4 1

Table IV

THE NUMBER OF SUBJECTS PASSING THE TEST SUITE FOR EACH TASK

« Cognitive load

Group Extremely Very Somewhat Not
useful useful  Useful useful useful
eXoaDocs 3 4 3 2 0
JavaDoes 1 2 5 2 2
Table V

POST-STUDY SURVEY RESULT



Developer Feedback

/Joel Spolsky: ‘1 think this is a fantastic
idea. Just yesterday, I was facing this exact
problem... the API documentation wasn't
good enough, and I would have killed for a
couple of examples. It sounds like a very
\smart idea..”

Developer 2: "Automatic example finding sounds really good. This would help developers
significantly. In fact, I was struggled many times to understand APIs without examples.”

Developer 3: "API documents that have code example is really helpful... Using these code
examples, I can reduce develop time significantly. However, JavaDocs provides very few
code examples, so I need to find additional code examples. I like MSDN because most
functions and methods contain code examples. For this reason, automatically finding and
adding code examples seems a wonderful idea..."



I

Javadoc

Improvements - 1

Summarization

Crawler

Embedding "N ENE
10213
112 |3

Summarized J__).
codes

Ranking

Diversification

=,
j Clusters
=



Improvements - 2

http://koders.com/default.aspx?s=ArrayList+add&btn=&la=Java

koders &5

y blackducksoftware™
Searchin g211? 3 531 lines of open source code.

Snippet / Login
ArrayList add Search e g

o =l[Aiicences =

Web services

—

GQQ SOURCEFORGE.NET®

Iabs

Arraylist add ---EE § The Open source
\ Apache Repositories

Software Foundation

http:f/www apache.org/




Improvements -

« Simplity examples on a method call

public String] getHeader (5tring name)
ArrayList acc = new ArraylList (headers.size(}):
for {(Iterator i = headers.iterator(}: i.hasNext(}:)

InternetHeader header =
if (header.equals (name)
acc.add(header.getValue() )
H
H
int =zize = acc.=size():
if (zize = 0)
retorn noll;
}
String[] h = new String[=ize]:

acc.toArray(h):
retorn h;

{IncernetHeader) i.next():

= nmll)

String name;

ArravList acc = new ArrayvList (headers.=zize()):

for (Iterator i = headers.iterator():; i.hasNext()}:;)} {
InternetHeader header = ([(InternetHeader) i.nexti():
if (header.equals{name) && header.line '= nmnll)

acc.add (header.getValue () ) ;



Improvements - 4

- - C =
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- - DD Clustering  [3 — DL_’I Ranking (=]
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- -
Example Usage Representative

source codes examples

To be continued in ‘Lightning talk'...
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Thank you for listening ...



