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Applet FSML

Applet FSML
[1..1] name (String)
I[1..1] extendsApplet
[0..1] extendsJApplet
[0..x] registersKeyListener

K1-1)
[0..1] asThis
[o..1] asAField
[1..1] listenerField (String)
[1..1] typedKeyListener
[1..1] initialized
[1..1] deregisters

[0..*] showsStatus
[1..1] message (String)
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..1] asAField
[1..1] listenerField (String)
[1..1] typedKeyListener
[1..1] initialized
[1..1] deregisters

o

=

[0..*] showsStatus
[1..1] message (String)

class name

extends Applet
extends JApplet

calls addKeyListener(...)

parameter is a field
field name
typed KeyListener(...)
assigned an object
calls removeKeyListener(...)

calls showsStatus(...)
parameter value

Mining framework concepts from application code

5/22



Outline Introduction Mining for Framework Concepts Conclusions

Forward & Reverse

Model Code

Applet Instance
name < ""HelloApplet"
extendsApplet — v
extendsJApplet — x
registersKeyListener < x

(group)
asThis «— x

asAField «— x
listenerField (String) < x
typedKeyListener < x
initialized — x
deregisters «— x
showsStatus «— v/
message < ""Hello, world!"
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Model Code

Applet Instance public class HelloApplet extends Applet {
name < ""HelloApplet"
extendsApplet — v
extendsJApplet — x

registersKeyListener < x public void init() {
(group) showStatus("Hello, world!");
asThis — x
}

asAField «— x
listenerField (String) < x
typedKeyListener < x
initialized — x
deregisters «— x }
showsStatus «— v/
message < ""Hello, world!"
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Applet Instance public class HelloApplet extends Applet {

name < ""HelloApplet"

extendsApplet — v KeyListener keylList ;
extendsJApplet — x

registersKeyListener < x public void init() {
(group) showStatus("Hello, world!");
asThis «— x addKeyListener(keyList);

}

asAField «— v
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Forward & Reverse

Model Code

Applet Instance public class HelloApplet extends Applet {
name < ""HelloApplet"
extendsApplet — v KeyListener keyList = new KeyListener() { .. };
extendsJApplet — x
registersKeyListener < x public void init() {
(group) showStatus("Hello, world!");
asThis «— x addKeyListener(keyList);
}
asAField «— v
listenerField (String) — ... public void destroy() {
typedKeylistener — v removeKeylListener(keyList);
initialized — v’ ¥
deregisters «— v }

showsStatus «— v/
message < ""Hello, world!"
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Tool Support: Forward Eng.

public wvoid
super.ini

:rth:rnqutan(AppIFt Applet)
howsStatus(Applet, Applet)
gleTaskThread(Applet, Applet)
AFSML: Thread(Applet, Applet)
ABORT int - ImageObs
Press "Ctrl+Space' to show Template Proposals

OH. M. Lee. Model-guided Code Assistance for Framework Application Development.
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Tool Support: Forward Eng. (cont.)

OH. M. Lee. Model-guided Code Assistance for Framework Application Development.
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Tool Support: Forward Eng. (cont.

implements

public void

OH. M. Lee. Model-guided Code Assistance for Framework Application Development.
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Tool Support: Reverse Engineering

Model-Code Synchronization

<5 (update) Action Decl /addAccount
v- X (update) Forward 1 fail
& (update) name (fail)
< (update) path (/addAccount.jsp)
update) Local Action Impl AddAccountAc
- X, (update) F ard Impl fail
v-Xs (update) Forward
(update) localForward (ca.uwaterloo.gp.struts.impl.ForwardDeclimpl@e07ad7 (nar
X, (update) name (fail)

OH. M. Lee. Model-guided Code Assistance for Framework Application Development.

Steven She Mining framework concepts from application code

10/22



Outline Introduction Mining for Framework Concepts Conclusions

Constructing FSMLs

FSMLs are great!
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Constructing FSMLs

FSMLs are great!

But, how are they constructed?

Creator must have an in-depth understanding of the
framework.

Examine tutorials and documentation.
Examine boiler-plate code and example applications.

...currently an entirely manual process.
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Constructing FSMLs

Examine boiler-plate code and example applications.
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Mining for Framework Concepts

Steven She

Query

Slicing

Y

Data Mining

y

Probabilistic Model

Provide hints for finding
concept statements.

Find related statements.

Find usage patterns among
multiple examples.

Output a probabilistic model
describing usage.
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Input Query

public class HelloWorldPresentation extends JApplet {

public HeLLoHorldPreaen‘rarlon|J {
Container contentPane = ge
JLabel hwLabel = new JLabeLuHELLD WORLD)

StringBuilder builder = new :,‘rrlngBu_llder (HELLO_WORLD) ;
Formatter fmt = new Formatter(builder);

fmt. format , HELLO WORLD, HELLO _WORLD);
contentPane.add (hwLabel);

User selects lines of code in a framework application.
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Concept Slicing

Reduce an example to a minimal set of statements that retains
the specified behaviour.

Source code
with Query
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Source code
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Concept Slicing

Reduce an example to a minimal set of statements that retains
the specified behaviour.

B-&-+4

So'urce code Program Slicer Relevant
with Query Statements
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Concept Slicing

public class HelloApplet extends JApplet {

Image smiley;

public void init() {
smiley = getImage(getCodeBase(), "images/smile.gif");
showStatus("Hello, world!");
addKeyListener(keyList);
play(getCodeBase(), "audio/woohoo.wav");

}

public void destroy() {
removeKeyListener(keyList);

}
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Concept Slicing

public class HelloApplet extends JApplet {
Image smiley;
public void init() {
smiley = getImage(getCodeBase(), "images/smile.gif");
showStatus("Hello, world!");

play(getCodeBase(), "audio/woohoo.wav");

public void destroy() {

}
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Sliced Statements

Example Location  Statement

HelloApplet Class field:keyList (KeyListener)
HelloApplet initializer assigns:keylist = new KeyListener()
HelloApplet init() calls:addKeyListener(keyList)

HelloApplet destroy() calls:removeKeylistener(keyList)
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Finding Related Usages

File Edit Source Refactor Navigate Search Project Run Window Help

1| HelloWorld2java | [1] HelloWoridAssignment

public class Test extends JApplet{
Overri

public void init() {

ImageIcon icon =

Jlabel 11 = new JLabel("Imag

JLabel 12 = new JLabel("Tex

JLabel 13 = new JLabel (icon);

icalTextPosition (JLabel.BOTTOM) ;
setHorizontal TextPosition (JLabel. CENTER) ;

new ImageIcon (*im middle.gif*, .
e and Text", icon, Jlabel.CENTER);

add(13);

Declaration | €] Error Log |~ Slice View 23

Location

21 Problems | ¢

Feature
Call: cp2.add(hw)

Call: add(1)
Call g ane().add(abel)
Call: contentPane.add(hwLabel

> World!))

Call: add(3)
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Reverse-Engineering the Model

* EVENTS,

* EVENTS,
+ EVENTS;

+ EVENTS,

Sliced Events
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Reverse-Engineering the Model

<4 EvEnTs,

+ EVENTS,

4 EvenTsg » »

* EVENTS,

Sliced Events Data Miner Probabilistic

Model
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Feature Model Mining

Mine for probabilistic expressions from slices
gathered from multiple applications.

k. Czarnecki, A. Wasowski, S. She.
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Feature Model Mining

Mine for probabilistic expressions from slices
gathered from multiple applications.

Association Rule

conf

KeyListener = asThis \V asAField
asAField = — asThis

KeyListener = asAField

KeyListener = asThis

k. Czarnecki, A. Wasowski, S. She.
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Feature Model Mining

Mine for probabilistic expressions from slices
gathered from multiple applications.

Association Rule conf
KeyListener = asThis \V asAField 100%
asAField = — asThis 100%
KeyListener = asAField 70%
KeyListener = asThis 30%
100%

asAField < new KeyListener()

k. Czarnecki, A. Wasowski, S. She.
19/22
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Mined Feature Model

KeyListener

’ asThis 34| | asAField ;g4 ’ calls:addKeyListener(...) ‘

’ calls:removeKeyListnry(...) goy

’ new KeyListener() ‘ N

| field oy

’ this 309

| this s | field sy
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Conclusions
Query
w Constructs a recipe from a set of
Concept Slicing examples.

Slicing finds related statements

A given a query.

Data Mining

Data mining finds patterns in sliced
statements to form a probabilistic
model.

A

Probabilistic Model
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