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Extraction and Specification Technique of
Java Components for Reuse of Java Programs

Sung-Eun Lee'- Young-Ick Kim''- Sung-Yul Rhew!'!

ABSTRACT

An important technical issue in recent software development is to make needed software by the composition of components
that are assemblable, and configurable, and independently extracted. The main advantage of component-based software
development is reducing development time and cost. It is more cost-effective in development time to use components that
are already developed than developing from scratch.

There are two ways of component-based software development : one is to compose self-developed components, and the
other is to buy the components developed by third-parties and compose them. In the second case, existing non component
programs must can be used for reuse in the component development.

In this paper, we approach two methods for increase of reusability of Java program. First, we suggest the technique of
extracting the elements suitable for the Beans component model from Java program, and then we show a process and a guidline
of converting the extract elements into the Beans component model. Second, we suggest a technique of automatically extracting
component information from the Java Beans component, expressing them in XML, it is possible to reuse the efficient component
environment.
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IBM® Visual Age, Lotus®] BeanMachine, Sun®
BDK(Bean Development Kit)o]l £0+% BeanBox &
o EE& Ao YiEe TF ZEHE ERIQ
int, boolean, String, javaawt.Color & A3t 1
#u javautilLocale =& javanetURL &% #Z2& ¥
Yol NYPe FF37| o] HAHLR At ‘312‘ 7N
HAEL oY #F TRHE WS o] &d X2 TE
A gt o238 1859 dad o HyE Z}Q"‘—Z:
o] Z2HEE HAHA A& old olfE zut
z2aPdorRy ZRUEE Hdste AL oYy
#Aoitt, o] EAE Az A&l 2wk =9 Pro-
pertyEditor QB H o]~ AMEFTHIZ] o] B H &
£ java.beans 37]%(package) <t HA3 Ao, of
W ¥ Wy £9 Z2wE ANEYE BHE & A

Axel ZEwE H37]E BDKY BeanBox *#
IDESH ¥ X9 &4 ZTaye F43c AxwEs)
glohe wl A9 DE|A 9;‘7&‘2_} & 9E LeEE
AL5E SdL F8 PE 5 el §7) gEd
glo] of: IDEo] AAEFE ZRAVbe] Foff WA &1
AHgE 4 ES WY REE wuAse HAYE A
Faol dnh Axw ZzHE HIAVE HAAsEHA
PropertyEditor QEJ#o]l A8 FE& ok gl

BE Z2vy #yS Y8 Axy 229 H9317
2 452 95 gat gidh 2eu Asy Z2HE
HAY7|E HE2 BHEOR A g H
A g BAlsH oa [DES §A3 =S 5} A,

HZE o] WEHE HYS A% =7 ZAHE QA
o] gitt wiel Z2HEE HYsl7] 34 Proper-

tyEditor Q1E1#lo]2 2] getValue) HAE9 setValuel)
HAZE ALY ZzoE BIY7|AM TEE Folok
o} oj AL ¥l A E UE 2= A4 Fd
& StAF7] wEol PropertyEditord o3 wi:=g
dutdog vle AYsd 3 A2 Z2IE #37)
AME A&EA ARSI e E AE Aol e
9l 17 9] PropertyEditorSupport & =0]t},

(2% 2)9 (2% 3)& PropertyEditor 3B # o] 29}
PropertyEditorSupport 2~ oj-&3t:= Zzte) 3¢
oA W A& HAFTL

Public class MyPropertyEditor implements PropertyEditor {
Private MyProperty myprop;

Public void setValue(Object value) {
Myprop = (MyProperty)value;
// Handle the property change if nessary

)
public Object getValue() {

return myprop;
1

.}..

(32! 2) PropertyEditor QIE{H|O|
Z2HE| HEJ|

2 TS H2H

Import javamath.x;

Public class BighntegerEditor extends java.beans.PropertyEditorSupport {
Public String getAsText() {

return getValue().toString();
}

pubic void setAsText(String text) throws IlegalArgumentException {
SetValue(new Biglnteger(text));

}
}

(22! 3) PropertyEditorSupport®E Ar&sl= HAH =
2HE| HEY7|

o) L2WEE AP WHde daged o
HE, HEUE 941"& ‘%“%‘3, a8]2 FAE(enumera-
7b ok ey giEEe
W o9y EEE HA El ot ZEsiE fuY PP

AEst7] W] W ALy dER HEIEY
Aol 9% Z2IE HY 715 EFE
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2) oW ¥ o9] T4 glo] getAsText() oi=r} ut
#3te o" = PEY & F UEF setAs-
Text() MA=E HFE3HA oo} &),
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HAZE FHECEZA Alde HA4ANY £ A Fo.
oA L olg F WiAE oM PropertyChangeSupport
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3.4.1 WAIZ 22 ¥d

Au Nz FRaE QuA Aok FYas) FUY
728 etk Aw N2 ATUESVH 2 by
@ ek HEE AANE GBI Al Bhad A

Q12 HXFWE Y220 FRE o= Y
€ 2% a e Qut Au 22 A9 Uy A
ALE ol 83t Edx9 ARE dE F Atk Aw
Wz Edar I zjup FP2s FYsnz Yy
AAHE olg3te AR F&o| AABHy W= AL
Zre BAS AU 98 YR §F9E 0)8E =
FiR=

3411 W5 AALE o] 4% 3

ok Fehaeh Aup ME FPAGH W HAHre-
flection)& ©|&3 FRE 3T & Utk W& 7
A APIE At S92 Sl2RYH FQH Fd29
HiaE g TR ¢ £ UE Fd29 A
ojltt. £ =&ML o] 24E FoA class name,

super classes, interfaces, methods®Hg& ) & &},

3412 R 59E o848 32

Aep Wz gz dfHE Zul Nz §A
RES F O #2AF 7L /M R FY(ntro-
spection)& AHEE 4= Qi)

Load JavaBean
into builder tool
Load BeanInfo

Search for interface

BeanlInfo interface
BeanInfo loaded
successfully ?

yes

Use BeanlInfo
to learn about the Bean|

B Ay} HIZ22E A §

Use introspection
to learn about the Bean

4
08
a0
k=]
H1 ofo
T

Wi Fdoll A bl W= Zd 27} Beanlnfo S84
€ ZE 3%+ BeanlnfoE ] €39, Beanlnfo £
28 37 gt A4 iR HAS o) &9t).

3.4.2 DTD(Document Type Declaration) A<
XMLE Ayl W=z HEXIEE FHE olfE &
4-3e Aoz ABRdHEe A9 =88 1zd AR
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golote 71HE& XMLol AFsr] gEojth Hz o
23 71Y& DTD#a &9 =& TR dig A%
Ak Ao wei14].

ul Wz AFXVE YAiE XMLE BdHS o, 4
A FHE Aul Wz FHx FAH 8280 XML
FA e Ef&%t} olf ¥HE XML &7} FEFA
A HEol 7hesteE W DTDE 7FA o 3t
DTD7}+ %H% XML #de =gdez faste o
S /I EE A4 FHo =B Fda A
AZo| 7Hedltt. DTDE Ao HdMe %8
At 12 AXVE F4 8487 74 24859 #
AL ghetsor gt

DTDE XML 3+ o] Wi} ie] = 4% W
FEF U B =RdAE 3 Z98 DTD7 o
7 W5 "HAd Fgeo] ALH F glomz 9R
DTDE AYA AHgs7 2 g Aod DTDE (2
4 59 2}

o

<IELEMENT document (bean}>

<!ELEMENT bean {className super(lasses,interfaces properties methods events)>
<!ELEMENT className (fPCDATA)>

<'ELEMENT superClasses (superClass)s>

<IELEMENT superClass 4PCDATA)>

<'ELEMENT interfaces (interface)¢>

<|ELEMENT interface #PCDATA}>

<IELEMENT properties {property}+>

</ELEMENT property{property Type propertyName readMethod writeMethod)>
<IELEMENT property Type PCDATA)>

<IELEMENT propertyName (#PCDATAR>

<IELEMENT readMethod (4PCDATA)>

<'ELEMENT writeMethod (:PCDATA)>

<IELEMENT methods {method}x>

<IELEMENT method 4PCDATA)>

<'ELEMENT events (event)x>

<IELEMENT event (listenerType listenerMethods addListenerMethod removeListenerMethod) >
<IELEMENT listenerTvpe (#PCDATA)>

<TELEMENT listenerMethods (listenerMethod)+>

</ELEMENT listenerMethod (#PCDATA)>

</ELEMENT addListenerMethod (#PCDATA)>

<!ELEMENT removeListenerMethod PCDATA)>

(O& 5) Ajg}t HI= HZHE HMe| DTD

3.4.3 XSL A4

XSL& XML #A1¢ dlelele] ¥Uw HUE 7%
a7 A8l A 2 4JE Aof(Style sheet lan-
guage)°|th. A9 W& X FARE EYY FH

2 AFEE 2gd HEE XF3ElW E4E wE
I #eEe RE AXE 45 UL F2N
Z 4 dth XSL #deo] flo] XML #guts Hakg

A2 BA H9, dely B ohvet gazkA] BolA
gt kM Abgatel Al dahe A4 dolHwE AHA
g FE= AAst7] fejHE XSLE A 3teiof gt
(29 60 & =FAM A XSLe dH-golth

<?xml version="1.0" encoding="UTF-8"7>
<xsl:stylesheet
xmins:xsl="http://www.w3.org/TR/WD-xsl">
<xsltemplate match="/">

<html>

<head>

<title>JavaBeans XML Specification</title>
</head>

<body>

<div style="text~align:left">

</div>

<xsl:apply-templates select="/bean/className”/>
<h4><font color = "blue">Super classes</font></h4>

</xsl:template>
</xsl:stylesheet>

(32 6) At} HI= HEHE

HAHIE 212t xsL

3.4.4 Aul Mo HE Ao AR FF

Al Wz AEVEAA P ARE F23E= A
HA getBeanlnfo() Mazd & 7453 o] iz
= F 829 Beanlnfo A& WA ZAgo2H Bean-
Info A& wHET}H

o & E£o] JTablezh= Apu}b W= Fg 2o & JTable-
Beanlnfoet= |28 W& 4 9ot 181 Beanlnfo
of osf AFEHA ¥e FEE H8) UF FIE 88
o 2828 2% wef A FEE Beanlnfo 2~
7b vbd, getBeanlnfo() WA ZE oHE, WiAn £
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H3& By WY FYoE A48 4 ¢l ARE
W7 HALE o] &3t dAl drh

o,

d }-)'

3441 7 FGE ol &% YH HE FF
GES 2 dAEES G835t o g4 AR

® getBeanlnfo( ) Yla%: Fo7 zhul W& W F

oFatn Bl RE £4 wiAE o|HEZ zApsith
® getPropertyDescriptor( ) Hl4AE @ o] A== Hlo
T&83%l+= PropertyDescriptor ##129 wd< ¥

g},
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o getMethodDescriptors( ) Bl4X : o] wAZE Hio]
T8 MethodDesctiptor 2 wge o)
o] AEENE get/set &4 WA=9 add/remove
oHIE WiEE XL

e getEventSetDescriptors( ) WA Z @ o] WA=+ E-
ventSet A o] WA & JAgT) oWE AHL add/
remove 22U HAZe 1 oWIE F¥E HoF
€ b A8

3.4.2 UF ZHALE o] &% 34 AH F2

1) EH29 o]F & RE A FYP2Ee 3

9] o]§& zZr=t} getName() WIAZE o|-&3td

A8 ANzb FHoz AA9 oL dolg &

At

AR AT & 22 d2EAE UE

7] fsiME AR HAEE Aol #o
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Public class MyPropertyEditor implements PropertyEditor {
Private MyProperty myprop;

Public void setValue(Object value) {

Myprop = (MyProperty)value;

// Handle the property change if nessary . . .
)

public Object getValue() {
return myprop:

}

olg A ¥y ZaUE|ES Aupile] dA Y A
ARE AU FeHE HASRT HF getter(), setter()
Hiz=rt g@oh (29 8¢ F28 Au ZZIHAEH7}
Aupdlo) A o] @A ALREE=AE BRAF)

public class ColorFadeBar extends Applet implements Runnable
{

protected int _iHpoints = 200;
protected int _iVpoints = 30;
protected int _ix = 0;
protected int _dy = O;

protected int _iFadeDirection = LEFT;

protected int _iTextDirection = LEFT;

public void ColorFadeBar(} { }

public void init() {

int i

Dimension dimSize = getSize();

_iHpoints = iGetParameter("WIDTH", dimSize.width);
_iVpoints = iGetParameter("HEIGHT", dimSize.height);

public void setWidth(int iWidth) { _iHpoints = iWidth; }
public int getWidth() { return _iHpoints; }
public void setHeight(int iHeight) { _iVpoints = iHeight; }

public void setMessageFont(Font font) {
if (font == null) {

font = new Font("Helvetica”, Font BOLD, 16);
}
_messageFont = font:
}
public Font getMessageFont() {

if (_messageFont == null) {

return new Font("Sans-Serif”, Font. BOLD, 16);

}
return _messageFont,

}

(38 7) et HEt ofFE 24 IE

(E 2) O§E30| Exfshs UM

g o wu
_iHpoints o ZBle] X
_iVpoints o E3le Eo
_colorFrom wF el A% gk
_colorTo AN B gt
ColorText vehd gxeo A
SsTing VERE dAA " aE

_iFadeDirection | 847 4 9] A44F9 3} w8 (left, right, up, down)

_iTextDirection | &2 E A & (left, center, right)

_messageFont |HAE EE olE #Hay ZEQ| A7

ix HER mAHE R H2E F ¢ oA

_dy g92E 718 #O1ES0)

(E 3) dHE el Z2HE|

zzdg o& | Y y & of 7 4
Height Int | HERY Fo HEIGHT

Width Int |HgA & WIDTH

Message Sting | 242 wAA] TEXT
MessageFont | Font | #4141 ¢] EE FONT, FONTSIZE

TextDirection |Int | Hl2E #¥ TEXTDIR

MessageColor | Color | 12E9] 4 TEXTCOLOR

ColorFrom Color | M4 ¥i3t9) A% 4 | STARTCOLOR

ColorTo Color | A ws}e] w22} 4 | ENDCOLOR

FadeDirection |Int | A4ashe] ek FADEDIR

(32! 8) HE= Blol getter(), setter() HiA=

o]} 7o Hlo] Y& 7|5 S Vied FollE vl YR
o] S27t 73 58S 7o) sl WE T (reflec-
tion), W% #AHintrospection) 71%& 83+ Bean-
Info S A& APt

public class ColorFadeBeanBeaninfo extends SimpleBeanlnfo {
protected PropertyDescriptor prop(String sName_, String sDesc_, boolean isBound)
throws IntrospectionException {
PropertyDescriptor pd = new PropertyDescriptor{sName_, ColorFadeBean.class):
Pd.setShortDescription(sDesc_);
Pd.setBound(isBound_):
return pd;
}
protected PropertyDescriptor prop(String sName._, String sDesc_, boolean isBound_, Class
classEditor_) throws IntrospectionException {
System.out.printin("Set editor for property ” ~ sName_h
PropertyDescriptor pd = prop(sName_, sDesc_, isBound_):
pd.setPropertyEditorClass(classEditor_};
return pd:
'
public PropertyDescriptor(] getPropertyDescriptors() {
try {

PropertyDescriptor pdsl] = {
propé"Height”, “Height", false),
prop("Width”, "Width", false),
prop{“Message”, "The message to display”, false),

propi“FadeDirection”, "The direction in which color fades”,
true, FadeDirectionEditor class)
}
return pds:
) catch (IntrospectionException e) {
System.out.printin(“getPropertyDescriptors() Failed for * +
"ColorFadeBean: * + e.getMessage());

returmn null

(2l 9) MAE= "ol Beaninfo a2
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Wo oA EESE AFsE T2y APV
T 449 w9 Z2HElE HAHA WA + ¢
Wi A2y ZawE BAIYVE A48 A4dsa
A 3 ColorFadeBean®] #A2¥ Z2WE] HY7)E
Mol WalE WHs7) $3 FadeDirectionEditorsh
4229 28 W wFy] $% TextDirectionEdi-
tor ¥ 7H7F Aok o] ¥ (29 10)e] TextDirection-
EditorE B¢t}

Public class TextDirectionEditor extends java.beans.PropertyEditorSupport {
public String{] getTags() {
retun new String[] { "Left”, "Right”, “Center” };
b
public void setAsText(String sValue) throws IllegalArgumentException
{
if (sValue == "Left")
setValue(new Integer(ColorFadeBar.LEFT));
else if (sValue == "Right")

throw new IllegalArgumentException(sValue);
}
public String getAsText() {
int iValue = {(Integer)getValue()).intValue():
if (iValue == ColorFadeBar LEFT)
retum “Left";
else
return "lllegal value”;
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<7xm! version="10"7>

<?xml'stylesheet type="text/xsl” href="bean.xsl"?>
<!DOCTYPE bean SYSTEM "bean.dtd”>

<bean>

<className>Timer</className>

<properties><property >

<property Type>boolean</property Type>
<propertyName>oneShot</propertyName>

<readMethod>public boolean Timer.isOneShot()</readMethod>
<writeMethod>public void Timer.setOneShot(boolean)</writeMethod>
</property></properties>
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