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Reuse Requirements

® Creating and maintaining a reuse repository
- takes commitment, effort and investment.

® Enabling software developers to build new
software systems with components from
the reuse repository.
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CodeBroker

delivers task relevant and personalised components...

responds to comments

Interface end e.g. /| generate random numbers

clues in method signatures
Back-end e.g. void randomNumberGenerator (int x)

search engine




CodeBroker
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UltiGPX

A tool for visualising GPS data collected by hikers
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UltiGPX
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Azureus

File Transfers View Tools Plugins Help
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Azureus

3 azureus
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Classic Code Searching
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Azureus

By manual inspection, user falls upon
SpeedGraphic class (322 LOC) in package
org.gudy.azureus2.ui.swt.components.graphics.




Azureus

By manual inspection, user falls upon
SpeedGraphic class (322 LOC) in package
org.gudy.azureus2.ui.swt.components.graphics.

|4 different types references by drawChart() (82 LOC).
/ were common to both, Azureus and UltiGPX.
Remaining 7 types need to be investigated carefully to identify

their dependencies.




What decisions were made!?
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Reuse Process

Delineation

Extraction



Gilligan

a tool to support software reuse...

THE ECLIPSE PROJECT

wopyright [BM Corp. and others, 2000, 2002, All rights resery --:| Jda r:| all Java- related
'rr :I--r artks and logos are trademarks or regis 'r--r--:l trademarks of Sun Hl [OEYstem s Ir .in the
U.5., other countriez, or both.
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Annotate structurally
Supports navigation dependent code fragments
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D Find project
V.
Select starting point

Gillian
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Abort Investigation |
> dependencies.

|. Investigate feature

: RSl ). Evaluate reuse plan.
\Z

Re-implement feature Perform reuse plan
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How does Gilligan work!?

Search for dependencies

@& Population size




How does Gilligan work!?
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How does Gilligan work!?

Starting point
(package, class or method)

A

v (h Yy

Relevant dependencies




Screenshot of Gilligan




Screenshot of Gilligan

« Gilligan Perspective - Eclipse SDK

File Edit MNavigate Search Project Bun  Window Help
9 - Save Giligan Session  Start Gilligan = Q- | & | &~ S a9 % | g &
gha Reuse Graph 2 53 - ‘& 7 T O || gf Giligan Exploratory View &3 ~ =0
Graphical exploration of azureus_2.4.0.2 for reuse in UIHGPX
| type filter text
- - Y @ getinstancey..)
tlj & ot @ drawCharty{..] - @ parameterChangedy..
- Hj components @ dispoze(..) \
-1-f4 graphics @ refreshi.)
2-® speedaraphic _ : & SpeedGrap..
@ <dinit=(..) @ computedverage..) @ <clinit=(..)
=init={.)
@ <init>(..) @ addints\Value(.) o -
@ addintvaluel..) @ addintValue(..)
@ addIntsvalue(..)
@ computeAverage(..)
- a . =l ﬁGSDUFEE"."iE'.-‘-.‘ xS Gilligan Task Summary View == — O
@ dispose(,.)
@ drawChart{..) »||[|prOCEected woid drawChart (boolean sizeChanged) Nl
tryi
== . 22 = = B/ -
L Properties 3 E & m this mon.enter():
Property | Value |
0: Mame drawChart(..) drawScale (sizeChanged) ;
1: Declared in org.gudy.azureus2.ui.swt.component...
2: State Mone Fectangle bounds = drawCanvas.getClienthAreal() : A
3: Comments This method will be important!
132Mef 21 (I | T
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Azureus Reuse Plan

(zraphical exploration of azureus_2.4.0.2 for reuse in UIHGPX
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Azureus Reuse Plan

Extraction and integration required 708 LOC (reused).
Within these, 2 methods and 5 LOC were commented.




Reuse in Industry - Survey

Question

Strongly Agree
Agree

Somewhat
Agree

Neutral

Somewhat
Disagree

Disagree

Strongly
Disagree

I have reused source code

10

0

0

0

I have reused whole classes

I have reused whole features

I would rather reimplement a
feature than reuse an existing one

I reuse code to save time

I reuse code to increase reliability

0
4
3
0
0

Keeping track of the relevant details
of a piece of source code while
navigating its text can be difficult

0

Understanding what dependencies a
feature has on its context is important
for me to determine whether I

should reuse it

My organization has a large amount of
code available to be reused

Portions of features I am developing
already exist




Evaluation - Case Study

From SWT framework (65 kloc in 458 classes),
extract...

BMP implementation PNG implementation
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Evaluation

e Started with
WinBMPFileFormat.

* Led him to
LEDatalnputStream and
ImageData.

e Reused 497 LOC.

e Of 14,08] nodes in SWVT,
only 60 visited.

e 38 accepted, |6 rejected,
remapped 2 and 4 already
provided.

BMP extraction

- Case Study

PNG extraction

o




Evaluation

e Started with
WinBMPFileFormat.

* Led him to
LEDatalnputStream and
ImageData.

e Reused 497 LOC.

e Of 14,08] nodes in SWVT,
only 60 visited.

e 38 accepted, |6 rejected,
remapped 2 and 4 already
provided.

BMP extraction

- Case Study

e Started with a 471 LOC
class.

e Of 92 nodes on screen,
20 were relevant to him.

* He marked 20 accepted,
2 rejected and |
remapped.

e Eventually he reused 23
classes (approx 3 kloc).

e Changed mind often!

PNG extraction
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" Cetting Started E,' Latest Headlines

Java™ Platform N
Standard Ed. 6

All Classes

Packages

|lava.applet

java.awt
java.awt.color

java.awt.datatransfer
java.awt.dnd

i ey rwiaek e i e +

IL 4| W

All Classes "

AbstractAction
AbstractAnnotationValueVisitorg
AbstractBorder

AbstractButton
AbstractCellEditor
AbstractCollection
AbstractColorChooserPane!
AbstractDocument
AbstractDocument Altribute Coni
AbstractDocument. Content
AbstractDocument.ElementEdit
AbstractElementVisitorg
AbstractExecutorService
AbstractinterruptibleChannel
AbstractLayvoutCache
AbstractLayoutCache.NodeDime
AbstractList

AbstractListModel

AbstractMap
AbstractMap.SimpleEntry
AbstractMap.SimplelmmutableE

Java 6 AP

[T Package Class Use Tree Deprecated Index Help

FRAMES NO FRAMES

PREY MEXT

Overview (Java Platform SE &)

‘f;g} &.hrrp:ffjauu.s.un.n:u:umfjawus.efE,‘dn:ucsfapi,‘

Java™ Platform
Standard Ed. 6

Java™ Platform, Standard Edition 6

API Specification

This document is the APT specification for version 6 of the Java™ Platform, Standard Edition.

See:
Description

Packages

Provides the classes necessary to create an applet and the classes an applet uses to

java.applet communicate with its applet context.
iava awt ?ﬂntams all of the classes for creating user interfaces and for painting graphics and
Javitapnd images.
java.awt.color Provides classes for color spaces.
. Provides interfaces and classes for transferring data between and within
L & L] L]
java.awt.datatransfer applications.
Drag and Drop is a direct manipulation gesture found in many Graphical User
java.awt.dnd Interface systems that provides a mechanism to transfer information between two
entities logically associated with presentation elements in the GUIL
. Provides interfaces and classes for dealing with different types of events fired by
- o
Javaawtevent AWT components.
java.awt.font Provides classes and interface relating to fonts.

AbstractMarshallerimpl
AbstractMethodError
AbstractOwnableSynchronizer
AbstractPreferences
AbstractProcessor
AbstractQueue
AbstractQueuedLongSynchroniz
AbstractUueuedSynchronizer
AbstractScriptEngine

[ 4|k

java.awt.geom

Provides the Java 2D classes for defining and performing operations on objects
related to two-dimensional geometry.

java.awtim

Provides classes and interfaces for the input method framework.

java.awt.im.spi

Provides interfaces that enable the development of input methods that can be used
with any Java runtime environment.

java.awt.image

Provides classes for creating and modifying images.

W
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Example Task

-

=Strathcona

ca.ucalgary.cpsc.strathcona. dient.ui  [ovs.cpsc.ucalgary.cal
ca.ucalgary.cpsc.strathcona. dient-feature  [cvs.cpsc.ucalgary.cal
=ca.ucalgary.cpsc.strathcona. dient-updateSite  [cvs.cpsc.ucalgary. ca]
ca.ucalgary.cpsc.strathcona.core  [cvs.cpsc.ucalgary.ca)l
ca.ucalgary.cpsc.strathcona.core.ui  [cvs.cpsc.ucalgary.ca)

ca. ucalgary cpsc.strathcona. eval . tsed7 [cvs CpsC. u::algar'gnr ca]

+
+
+
+
+
5
+
+

L_, .:fu:a.ux_ali_:lar?.a,cpsc.s’aahmna.e:«trmtnr.m [ ;E.u:ps-:.ucalgary.cn]
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4 items selected Status LI ne
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APl Documentation for IStatusLineManager
Method Summary

void setMessage (String message)

Sets the message text to be displaved on the status line.




Client: Determining
tructural Context

] *View.java 3

“public claszs View extends ViewPart

-

Ll

private void updateStatusMessage (String msg)

IStatusLineManager.setMessage (msqg) ; References

Declarations

: D Query Strathcona
Strathcona Example Navigator | P2 Strathcona Source Code 52




Client: Determining
Structural Context

TR Extract structuraf/contexts

“public class View extends ViewPart

PO

=
[urd

= private voild 'deatEEEat'gsI-Iessage(Etring msg)
IStatuslLineManager.setMessage (msqg);

References

‘ e | D_ Query Strathcona
Strathcona Example Navigator | P2 Strathcona Source Code 52




Client: Determining
Structural Context

Extract -structuraf contexts

ivate wvoid '_:pdateﬁtat'.zsﬁessage[51:" ng msg)
IStatusLineManager.setMessage
1!

Strathcona Example Navigator | P2 Strathcona Source Code 52

edeclaring type is View
edeclares method updateStatusMessage.java
*extends org.eclipse.ui.part.ViewPart




Server Repository

Conditions for addition

® Code must be parsable by Eclipse compiler.

® Code must represent good usage of API.

Structural contexts are stored in PostGRES tables.




Output Examples

ESh’aﬂwmna Example Navigator &% 7 50 ‘ o 5 ‘ ? ‘ ﬁ% l’% S|

© ResourceNavigator

@ updateStatusLine(..)

|

[® ViewPard [@ IStatusLineManager
@ setMessagef..)

Example & of 10

-~

<

Rationale Artifact

iClass Inherits From org.edipse.ui.part. ViewPart
Method Calls Method  org.edipse.jface.action.IStatusLineManager . setMessage(Ljava.lang. String;)
Method Uses Type org.edipse.jface.action.IStatusLineManager

Method Uses Type (S) java.lang.String

Cancel

Strathcona Example Mavigator ‘D Strathcona Source Code ©7

protected void updateStatusline(IbtructuredSelecticon selection) {
String msg = getStatuslineMessage(selection):

| getWViewlite() .gethoctionBars() .getStatuslineManager () .setMessage (msg) ;
. u
[£] |




Code Search Engines
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