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Abstract

In this research, we will talk about the component reuse and
technologies to development and reusable of embedded software systems;
As a result, we expect to keep the cost down and let our quality to be
better than before. Although there are many advantages on component
reuse and have been proven in previous researches, we still study and try
to find another ways which can render the software development process
more efficient. There is a question. ”Are there any ways can help
software developer to find out suitable components in the system that has
been ready done it? Can we reducing some of the components in
ready-made system and saving our development cost?” And then, we
have know it, there is much harder to retrieve suitable components. In this
research, we will describe how to efficiency using component reusable,
we will describe our solution to let the component reusable efficiently and
give some useful suggestion. At the end of this propose, we will contain
the software development experiences and related components. The
software development experiences will help to develop a well-designed
system and the related components may help to construct a complete
structure. The technique of components reusable and components
suggestible can reduce development time and decrease system cost.
Keywords: Embedded Component, Component Reuse, CBSD

(Component-based Software Development)
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Fl—’x

ST EEE LRI

253 XML 140 & 3

CSS(Cascading Style Sheets)[24] :
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HTML < & % & * CSS k€ ATT R Rt - fpk s » XML »

T rofe % CSS k % & XML &4t 88 7 5 58 o

XSL/XSLT(eXtensible Style sheet Language)[23] :

XSL 7= B3t N f25825 = o fe Hv v CSS #% &4 36 X chBg o 7 ap k

).

A XML 2 20 v i AR BB XML 2 24T g g

AT RS TR XML R E b XSLEG F - e i e
>~ o s ’T}“ &_ XSLT(eXtensible Style sheet Language
Transformation) > ¥ 12 &3 XML < £ v & * XPath(XML Path Language)

EXML % 29 BHFAHR > 7oy ie

_\:‘_8-

TR g -

2.6 JAVA API and C/C++ Standard Library

2.6.1 JAVA API(Application Programming Interface)[10]

Java ¥ &% 5= (Java Platform, Standard Edition ; Java SE » &4 &
J2SE) » i H T 5T L FepJava Btk SL o~ Applet A28 ehB g 1
EBREERE T 7 - mAFr R APl #g %] 0 3 Java B A B ot
LA TR RIRE PR e B INE Java B kAo REART
% * JAVARF = T I F IR AT TR 3 API(Application
Programming Interface) o iz APl 4F73 % #73) 2 2 (Package) ® I 1 4f

wl(Class) &« /i w (Interface) 7558 3 f > iz 8 % % 4 5 ¥ U AL AL Y
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(extend) & F 7 (implement) % F R $ 2 E 5 42 3% % 2 S K

(Encapsulation) » #-i (Inheritance) - % | (Polymorphism) & 3¢ o

JAVA APl B .4 B (Sun) = @ #r4) 70— £ & g fe B
ERR T L R o i KL R #u0 JAVA 0 API 3hde
fr CICH+end st fe s AR e ie- 25T HRFRFHF F 1 3 2t 2

oA R AFER RERYE BB TR R S A o
2.6.2 ANSI ISO/IEC 9899:1999 and ISO/IEC 14882:1998 [3][18]

ISO/IEC 9899:1999 i & ¥ d ISO/IEC 9899:1990 #i i % 7> ANSI
SR - 2 RESNENE o B HEE L 5 (ANSI 1SO) F =
ISO/IEC JTCL/SC22/WG14 1 i » k2 B ik ch CE 2 o i B4

ANSI &b F i3> B ¥ iE 7 ISO/IEC 9899:1990 -

B C F% I ANSIISO % C #F 7 chnezigs 35 ¢
1 M4 B e

2. FTeiEALAJIR e L BN
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te ANSI SR B FE R 18 C 3 3 g fo- BLRER R LG < s

2y ]
73

CH+iep o el itz 2 3FARY BT EHS -2 F & BIEES

34

217 1999 # ISO/IEC 9899:1999 g £ o v il # AL 5 C99 o

323 CH+renfE 8 5038 42 58 B ISO/IEC 14882:1998 - A 1998 & ™%
B e 5 (1SO) s # CH++ 42 5% K 3 3F 7 B % iE §F ISO/EC
14882:1998 - C++errik it £ d ANSI - ISO £ piEf7en> & B P_ﬁv i
1998 & & ;@ # 7 YL 5 ISO/IEC 14882:1998 1 C++4%- 2> 5 £ % 1SO
C++98 &8 C++98- & fr ;\ E § CH+{E B P 42 60— FRixH @ * £ 3 1/0 -~

28 B(FAH

i

W) E s B RN R E )RR G

AT P AR 7211}7%\ ISO/IEC 9899:1999 ¢¢ |ISO/IEC 14882:1998
ird] 2 e C 8 CHHR 8 SV 2V & 1%]'94mlfxifﬂln\zk\p’$ifif§
P CECHEZD AR FLIEF, v 8d B REFBA AR * 5N

bR A S Lk

2.7 Design Patterns

Design Patterns(® ~ ¥ 2 K 35438 ~ W HF AR H4)[6] 0
Gamma ~ Helm ~ Johnson 14 % Vlissides w A @ 38& < » & Pw A2 HH L

2 4 ¥ (Gang of Four, Gof) » &3 V2 sr U X P { A enE 4R 0 ¥ s §_3
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L enr g o B SR EGY RO A L - BN (Pattern) ELd = BNyt
ALY 0 A W) E iR R B TR (Context) F R Bl s — B R RE LR -

Bz % T4 197 RPRIHE e Br7 &8 mrg o

# 1 Design Patterns e i & & 7K A 3 5

T o it

Pattern Name( & %) | T& - BRI WS > A M APz o BAP

LR R IR G

Problem(F® 4%) b P PET O B BRI o
Solution(f# i) PRE B R OF T BIZ - i Uk

#ﬁﬁ%ﬁ:;\ ’ ‘J ol }‘%% ,&.] P\;"Tg’_ﬁ(contEXt)LT °

Consequences(i& %) | B * & BRI H N2 % > BB AR N Y 3

FIEH S FEFRF A REFI UL ML F -

B JRA AR L BT kg F R EAF R @ % ok Patterns 0 RGN H
TS A N E A - B SR R R B e Biofe FEE -
R EWE M- B AR HFwhE R - A g ¥ as

kY ki@ B2k @ % Design Patterns o

R gt o KFHEFT i € 2% B Design Pattern &k § 1Tz % fuen

Whikgp o AR TN MEARN DI AREF G PFE F R X R R BR R
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ARy Y > RPEAERE 7 XML ke3> N T L e R ¥

% fi & (User Interface) & 3.4 % 75‘ o i o RPBNER Ty ¥ AL
R kb2 77 €% ohn i g (Identification) ~ B~ {7 (Extraction) ~ & 3

;% (Representation) ~ # % (Retrieval) - @ & A8 3 ¥ > ik Fieth g &

WA RSB F AR o

311 & imd

AFTF A B4 2 Three-tier(= FF & et 4 kA 3 ~ 2 ehd * 4
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(Reusability) > 4=~ B 8 #77r » £ 4 i & ik yx BOTS(Building Operate Transfer

System)[15];'éb§‘i MR RS G2 B o A TP T 2B G MKk

5\

1. Interface(/i &) @ Aid 2 & p cnE s~ 22 FFenBf B > ¥ ¥ 4
AT Ok MRRY X ALY PR RE A R W S R
HN R EFEESA a2 G gy < fles o

2. Component(=~ i#) : ~#31 & p RE KA R0 AFY RBET R
B e W iF HE # 3E av Java API(Application Programming
Interface) ~ C (ISO/IEC9899:1999) #% # 4% ;¢ E = C++ (ISO/IEC
14882:1998) 1% & f7 ;% & %+ [3][10][18]:& {7 & 2 » & ~ iz & = pF » U
AR Y R T LM F AR LY RREE LR TR
o AiEd o F R FIAAZBFNILIZE AR g aER
PEA R GRY o B A G ET R F A TR
Bl WU S

3. Attribute(% 1+)&Constraint(*24]) : fHE A & A 2R el F o

ﬁ@%*%’%£%§%»$ﬁ’ééiwﬁﬁ Sl o HT

T L TR AP

L\A \
T
E-)
W
[
It
i
[ 4
T
_\‘
Elx

ﬁ%&a%ﬁ@éﬁﬁﬂé?ﬁiﬁﬁﬁwaﬁanﬂ%@u

313 &P 54 o

29



Interface

=

Component
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[ |
Attribute Constraint

AR LRRER FA TR O LR B MF R R

FEPHNONFHALE kS Sd AFT P ERAL DT e 7 A
Aleh2 &> MBI E T AR K LT g;,,\ [P > B2 e d A
i b HF B AN a5 d XML Generator & 2 XML < 2 24548 B

Ao E il MA R XML Y - r ARREY SRR R AP RS

i XML zedc T kB TiE 24 % o

30



Relationship
= Document [ )
L e ‘hML Component XML Library
| Generator
Classification Conform \
—  Document [ XML
Embedded p Y Document 1
Software  |H—3 User | | e Formt checkes ML ot
; [nterface XML
Component Parameter Document D ‘3
== Document = [JCIII‘FICH‘-;
L e XML
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— [ocument [— Tjuju:::m 5
et Y

Gt AR Lk A AR By b e g o o SR

AN - R i s L

&0 B RS R R et h BRI A kSR G e &
2L P2 B BRI > TP R iedk AF Rt 2 E s 5o

2. Classification( 4~ #g) @ gt 3% & 40 311 & ¢ #7 3% I e~ i
(Component) » i & @& 45 F = #% # & ¢ i & &% 0 Java
API(Application Programming Interface) ~ C (ISO/IEC9899:1999) % %
7238 & fr C++ (ISO/IEC 14882:1998) 4% i 42 ;% B 4+ [3][10][18] & %
AR E BT AR 0 PR B RB TR EE S 2 APl B ERE 4
¥ A B RBATER R BTN o

3. Parameter(%#c) @ R ix4rk 3.1.1 & ¥ 7% 5| e 4 (Attribute) o
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1. A A2 6 B TRP S A ERBEFELE D
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Component Builder
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Y

Is Component Information
Documents Existed in Library |
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-

XML Generator

Component
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Component XML
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—

Bl 10 &5 % S AR

Step 1. Is Component Existed in Library ?
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Step 2. Upgrade Component ID ?

% - EREEE 5 ot Library ¢ OpF o 3R R Y F TP w R

SWe

2 XML % 50 p 50 § 2 A F (AT SANAAM A LT B

Step 3. Manual Input New Component or System and Component

Information Roles Identify

R F AR B AT R R

Step 4.1s Component Information Documents Existed in Library ?

- 44'7,5?:1 B % > gm,¢«\; e 5 A Fﬁ”\flﬁ_c‘]{&, &L.}.};lg?«g

Step 5. Component Information XML Structure Creation

pde gt XML AL » 1csip Bl T30 o

Step 6. Store
#3 XML < 2 & gicgg ~ i 3] Library ¢ o
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Retrieval

Retrieval
GUI et
-a—Display
User
Component )
Information Component
Component

Information

XML Parser

Conditions Component
Component Information Roles
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Roles Component
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Intformation 5:;1J-C[Ure

Structure arser

e F'y
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Component XML
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B 11 &% & 42

¥k % SUinARACT L

Step 1. Input Component Information Roles and Component Information

XML Structure
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CBSD(Component-based Software Development)=f# 4% = 3% » f = it 247 -
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Component Model ¥ XML tag ¥ &4-% 2> 4 7 &3 ORES(On-line
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# 2 Component Model ¥2 XML tag ¥ & %

Models Model Elements Model XML Element
Attribute
Component | Name <name>
Identification <id>
Relationship | Relationship Name <relationship name="">
Documents Necessity <relationship necessity="">
From <relationship fromsystem="">
System
Annotation | <relationship annotation="">
Classification | Classification Language <classification language=""">
Documents Reference <classification reference="">
Annotation | <classification annotation=""">
Parameter Parameter Name <parameter name="">
Documents Attribute <parameter attribute=""">
Content <parameter content=""">
Annotation | <parameter annotation=""">
Constraint Constraint Name <constraint name="">
Documents Attribute <constraint attribute="">
Annotation | <constraint annotation=""">
A & - ,@;ﬂ%\ﬁ%}%y} IR E ot

Component : 3z

Name :

+ 2 FS N
=

Identification : 3%

Bra R TR

Sl

BEE (R EmELE 7R

I4 Hb)




2 E e SRR o gebp 1l wg s ﬁﬁﬁfﬁhwﬁnmﬁi
FG o A R AR ok TR AT 0 PRS- HLG 120
Relationship Documents : # 7 Relationship p %
Relationship : — > BB~ 2 > Fite 70T o
Name : £ » ~ i 4p B 53 ~ 12 L AL
Necessity @ 4p B Bifz_ L 2 13 A0 A M2 L B M4 o
From System : =~ i+ #7J ef3 k 5L LA
ANnotation = Acif Ap b 75 7 i 22y » 7 2 B I ST
Classification Documents : # 7z Classification p %
Classification : — >~ #g~ 2 > Blre 3 1217F o
Language : BB~ 35 3 fr 4% ahfg sV o
Reference: i gt & ;% d-= i2 12 Java API(Application Programming
Interface) ~ C (ISO/IEC9899:1999)+% & #2 ;¢ & f= C++ (ISO/IEC
14882:1998) % & 42 ;% B % 5 A #[3][10][18] > r2 vt 4 & e
oo
Annotation : & Zg:1f% o
Parameter Documents : # 7 Parameter p %
Parameter : — > $fc> 2 > BlEe 30T o
Name : $-#c - 4 o

Attribute : 31%] IS /ﬁig?] RS ;<
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Content : %#p 7% -
Annotation : % #cirfz o
Constraint Documents : & 7 Constraint p %
Constraint : — 42 & > e 70T o

Name * 4] & f o

Attribute : $ic8/7 §8 34
Software : B 2 Pk Ld|(4c: B R* 1) 0S - B3 i@
P efe NS B R Y gl B) o
Hardware @ B 2 FF i 834 (5 B3 A2 pF > & & g 48
FURE N ARy EUHIE R L bde ! de R 80T
#+ SDRAM & 7f 3+ %+ 32KB > Rl Z#j ~ o4 - 5 0) -

Annotation : *IH|3LfZ o
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%3 HicrollBar i e i (=] 0,0
(5 Imagelist L ™ e — Oparity 100%
Padding 0,0,0,0
A Lebel i HBIE R Software Tools: BURERE T Other: RightToleft Mo
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4 2 bé f‘{ lFE] l}

AT G AR 4 %3 (LEGO) 2 7 44 B 4 ek 308 #07) LEGO
MINDSTORMS NXT #$ B A B & (= S EL9797) kR % S o j\%
512 LEGO MINDSTORMS NXT % - 2 BIA) 1 /i o i dfest » B A AL
# % RobotControl » i & FF[48 % 4 74 5¢ @ 355 5 2 [R5 JEH ~ w8~ {2
9 2l L R s BB B MR AR BN

PE - AR - B SR T I3 320 H Tk s AR

‘H;‘% k;fbpg j\/{ﬁ;i = /24‘: °

Stepl : Is Component Existed in Library ?
WA~ AT ?fiﬁt‘l’#ﬁ_’i"ii#ﬂiﬁ/\ SR e
2 R AR 3 lZiFf'%l)x FIARFRREZ? b TR 13 AR G AT
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EH AL AR

BRE #REE IRD AR
SERLIE

TLHEETE (Bt Left |

=i
TEEEFEZE CBtn Leftjava || #Ewe

Bl 13 ssaiaB(E 45)

Step2 : Upgrade Component ID ?

FRTAWEN > CIRHTHERFRA AT F R LR
WRoR e E T AR RAEER s 'ﬂz{?’ﬂ" CRERCA TR g

505 0 HA 2 B 7 L AT 40T B 14

o T — E@1
T

= E T AT

B 14 xsaha B(LETHR4A)

Step 3. Manual Input New Component or System and Component
Information Roles Identify
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%?J »~ Relationship Documents :

AR B & 230 & g RobotControl Jk seehA i o s H A

L

% chpd s £ %k p RobotControl i sto %47 & 3> 277 6| H
- 3 jBtn_Left ~ 2 & 7 BB E ¥ G0 SNHM A 2Rk Stendk (R

I #- ik e RobotControl % st~ i (hBf B 2ed4-T % > 4o T @ 15

[ EREAAT =03
BRE ®EE IAD NI

EETE TS RES
TeEEETE: iBtn_Left
TR 1- 1

TC AR

THETE LM BB REETE RA BT MR

1 [iBtn_stop | MlaE |RobotComml | [RobotContrli® lEhEz |

2 [iBm St | @B [RobotContol | RobotConmoBEERTHE |

3 [#Btn_Suspend | @a=e  [RobotContol | [RobotContm P HEEITIRE |

4 [{Bta_Bxit | M B [RobotContol |  RobotControlBHRE S THEE |

5 [iSlx_Speed | ®#Z# |RobotContol | RobotControliEHEERETHEE | vtaze

TR I

tERAEE T A FhB S FRBE T R
iLahel_Distance RobotControl A L RobotConteolJESER SIERIER:
iLahel_Value RobotControl S jLabel_Distance8HE
jLabel_CH RobotControl HEE FC#kiLabel Distance B
iBitn_Forward RobotControl B RobotContralgiE Thae
iBtn_Backward RobotControl HE RobotContrai&SEThEE
iBin_Right RobotZontrol B RobotContro B5E THES
iBtn_Stop RobotControl P RobotContralf% | ThiE
iBitn_Stat EobotControl e RobotContro FREEEEThEE
iBtn_Suspend RobotControl B RobotContro B S {EBIThEE
1Btn_Exit RobotControl E RobotContro BEREE =L IhEE
i8ldr_Speed RobotContol HE RobotControHESIER ThEE

B 15 i %/ % B](Relationship)
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jLabel_Distance

javax.swing.JLabel

jLabel Value javax.swing.JLabel #iciE
jLabel_CM javax.swing.JLabel A (H )
jBtn_Forward java.awt.event.ActionEvent T
JjBtn_Backward java.awt.event. ActionEvent (519
jBtn_Left java.awt.event.ActionEvent L
jBtn_Right java.awt.event.ActionEvent <
JBtn_Stop java.awt.event.ActionEvent %
JBtn_Start java.awt.event.ActionEvent B 4o 18 B
jBtn_Suspend java.awt.event.ActionEvent A Y
JBtn_EXxit java.awt.event.ActionEvent N
jSldr_Speed javax.swing.JSlider @ E% T

java.swing.event.ChangeEvent
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‘. ComponentEvent

Containerfdapter
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. Focuzhdapter
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HierarchyBound shd apter
HierarchyEvent
InputEvent

! Inputtdethod Event

InvocationBvent
TtemEvent

- Kevhdapter
. KeyEvent

Movsebdapter
MouseEvent
Mousebotionddapter

- Mouse WheelEvent

PaintEvent
TextEvent

o Windowe Adapter
o WindowEvent

java.awt.event. ActionEvent

22 B

=

!JavaTM 2 Platform Standand Ed. 5.0

TR

hnAFig

2ELHE

|'A

java.awtevent AotonEvent

FRBEFEES
TAVA

SEETERF
JavaTM 2 Flatform Standard Ed. 5.0

|/
|

ﬁ;f] » Parameter Documents :

Pgfce de TR 179 0 ALY

AT A

g~ e

A

Bl 16 % st/ 5 B (Classification)

A5 84 7= [icons/Left.gif ~ setBounds : 47 ] 25 2L ¥ Rectangle (16, 99, 63, 66)

f= addActionListener : %+ F ¢ (= #) & ;% Motor.Right.forward() -

b

f
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BRE K/EE ITAD HED
|EERE | AERAE | 2ERAER [RHRAE | IMLER)
ERTERE
TEAETE: B Left
TR 1|
LB
BT TN THSERRE
| | & | ]
| =1 | |
| | = | | | More..
sy EATE LT
[sstlcon | = [AoonsiLott.eit | [ERsEmonsLett cif
|setBounds | = [Rectangle (16, 99, 63, &6) | R ERARERectngl: (16, 99, 63, 66)
[sdd ActionL stener | = [ | |[Errs=Ee
iaddAcﬁonListener | = iMomr.B.forwaIrlO | |“¥”u@i‘ﬁm010r.8.f0rward0 More..
TR A3
fa e PN e farEsr
setleon L] licons(Left gif B E ficonsLeft gif
witBounds il Rectangle (16, 99, 63, 66) T B R4S Rectangle (16, 99, 63, 66)
add ActionListener B s BT (T
add ActionListener i Motor B forward () AN E T Motor B forwad
| @ | [ ms |

B 17 % %4 5 @) (Parameter)

%?J » Constraint Documents :

AR d ) AR R B 03] LEGO MINDSTORMS NXT 1% %
ABEEE(S P A SEK%E9797) ~ CPU: Intel Pentium % > 800MHz fv
Memory: 3 > 256MB = & §8'U4] o kB4 5 0 AT TR H
z_ 1% % 5 (0.S) &= Microsoft Windows > 3% 3 4 5 JAVA > 4-™ ] 18

PR RO RBE U 2o
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wEE REE I8D HAW
| B R | SR | 2emE | BAELE [ IMUER)
EETE TS InES
TEEETE: B Left
TR 1oL
g (] TERERR
EYEEMEE] Language: " 2 - i
i = B B nE By f#E
— ) . : :
ey [EREE AAA | [ R AILEGO MINDSIC) | | [ + | [LEGO MINDSTORMS NXT (2|
EPEEIE AL o 2 [CPU: Intel Pentivm | = v| [so0 | |MH ¥ | [CPU: Intel Pentivm > B00ME]
[Microsoft Windows ~| 3 [Memary | !=> v| 258 | [ME v | [Memory: E4> 256 MBELE |
f&EE [iEmMicrosot windows 0SFE& o | [ 2 ][ & |
EYEEREE]-Software Tools: 5 | | | v| | | | v|| |
| |
figzx |
& BEIR A Other Tools:
| |
figsk |
TAREITIE g
TLIFERAE FRIELE PR i EE
LEGO MINDSTORMS NYT(EEL4RER O707)  Hradware FBRSENS AL EGO MINDSTORMS NX THEEE A BIR E1th (2 Bl 2R 4RTR 0707) ..
CPTT: Intel Pentinm == 300 bHz Hardware CPU: Intel Pentinm F 4 S00MHz L E
Memory =» 256 MB Haurdware Memory: E4r 256 MBLA
Langnage: JAVA Software {EREEEILYL
0.8 Microsoft Windows Software {E A Microsaft Windows OSTF &
| @ | [ = |

[N
I

B 18 % %t/ & [B](Constraint)

Step 4. Is Component Information Documents Existed in Library ¢
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B & AT

TLEEFE: iBin_Left
TR 1o 1

B RS TSR
B BEIE B Language: ) )
|JAVA = Egﬁ%:gﬁ Lhiﬁf %i E‘fli ﬁ%EI
fazy [EREEAIAA | [FREs@RRILEGO MINDSIC| | v [ v | |LEGO MINDSTORMS NXT (|
B EEIEE0.5: 2 |CPU: Intel Pentinm | [= v |SDD | [mH: ] [CPU: Tntel Pentiorn E4> 800ME|
[Microsoft Windows v 3 [Memory | = | | [MB v | [Memory: B> 256 MBLLE |
&% [iEmMicrosoft windows 0SFE& 4 | | | | |
EYEEIEE:Software Tools: 5 [ vl |
| | AL B
fiizE THEFER S
& BEIE B Other Tools:
| | REER T
figzx |
TEAHESIFI L em | [ mm | AFIE
TLIFERAE TS FRHIE
LEGO MINDSTORMS NXTEER4RIRO707)  Hradware ORMS NETHEES MBI (L A A SREE 9797)...
CPTT: Tnte] Pentivm == 200 bHz Hardware CPTI: Inhel Pentinm 24 S00MHzLA £
Memory == 256 ME Hardweare Memory: B> 256 MBLLE
Langnage: JAVA Software {EREEELYL
0.8 Microsoft Windows Software {E A Microsoft Windows OSFFE &

Step 5. Component Information XML Structure Creation
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* @ - B LEGO MINDSTORMS NXT # % 4 B4 3 (2 7 2

w‘“

=S 55:9797) 5 RobotControl % ¢ 0 jBtn_Left <~ & B 4 T & 71 » 3Lp

Wb R R PR 0 S RT 0 E L e R ik 0 B e R B D

FEl o ROU BRI S T &

<7url version="1.0" encoding="utf-8" 7>
- <components
<name=jBtn_Left</name=
<id=1-1</fid>
- «relationshipdocuments>
<relationship name="jLabel_Distance" necessity="#2&" fromsystem="RobotControl" annotation="§ RobotControlfE a1 5 EHHE
H" />
<relationship name="jLabel_Value" necessity="#3" fromsystem="RobotControl" annotation="jLabel_Distance${f" />
<relationship name="jLabel_CM" necessity="#%" fromsystem="RobotControl" annotation="i4¥jLabel_Distance B " />
<relationship name="jBtn_Forward" necessity="#3" fromsystem="RobotControl" annotation="RobotControl@i#Eha:" />
<relationship name="jBtn_Backward" necessity="#%" fromsystem="RobotControl" annotation="RobotControlfEE " />
<relationship name="jBtn_Right" necessity="#Z&" fromsystem="RobotControl" annotation="RobotControld5#ha:" />
<relationship name="jBtn_Stop" necessity="#2" fromsystem="RobotControl" annotation="RobotControl{g - shE:" /=
<relationship name="jBtn_Start" necessity="#%" fromsystem="RobotControl" annotation="RobotControlbgkEEE:" />
<relationship name="jBtn_Suspend" necessity="&3" fromsystem="RobotCGontrol" annotation="RobotGontroPE & E" />
<relationship name="jBtn_Exit" necessity="#2" fromsystem="RobotControl" annotation="RobotControlSBE&EAha" /=
<relationship name="jSldr_Speed" necessity="#42" fromsystem="RobotControl" annotation="RobotContro&E#MEETE" />
</relationshipdocuments:
- «classificationdocuments:
<classification language="JAVA" reference="java.awt.event.ActionEvent" annotation="JavaTM 2 Platform Standard Ed. 5.0" />
</classificationdocuments=
- =parameterdocumentss>
<parameter name="setlcon" attribute="#&H" content="/icons/Left.gif" annotztion="ER & ficons /Left.gif" />
<parameter name="setBounds" attribute="&H" content="Rectangle {16, 99, 63, 66)" annotation="¥E; BBl Rectangle (16, 99,
63, 66" /=
<parameter name="addActionListener" attribute="#tH" content="/#" annotation="E@mRH ()" />
<parameter name="addActionListener" attribute="#iH" content="Motor.B.forward()" snnotation="E M EF,Motor.B.forward()" />
</parameterdocumentss
- «<constraintdocuments:=
<constraint name="LEGO MINDSTORMS NXT{fEMKIE:9707)" attribute="Hardware" annotation="{fEMRBFEX EGO MINDSTORMS
NATHREARSEH(AREMER 9797)BKERE" />
<constraint name="CPU: Intel Pentium =3 800 MHz" attribute="Hardware" annotation="CPU: Intel Pentium E4 800MHzpl k" />
<constraint name="Memory => 256 MB" atfribute="Hardware" annotation="Memory: Es> 256 MBE\ L" />
<constraint name="Language: JAYA" attribute="Software" annotation="FHES BIAVA" />
<constraint name="0.8: Microsoft Windows" attribute="Software" annotation="gHMicrosoft Windows 0S¥&" />
</constraintdocumentss
</component>

ot

& TERL o FevEn
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XML
<ol verson="10" encoding="utf-8" 7=
<components
<name={Bin_Left<fname=
<id»1-1<4d=
<relationshipd ocuments:
<relationship name="{Label Distance" necessity="42" fromsystem="Robot"ontrol" annotation="3E##RobotContro JERERT HEERIENER " >
<relationship name="jLabel_Value" necesity="4+2" fromsystemn="RobotControl" snnotatio abel_Distance@iE" 1
<relationship name="{Label CM" necessity="4F" fromsystern="RobotControl" annotation="523#iLabel DistanceBE{i" />
<relationship name="Btn_Forward " necessity="4422" fromsystem="RobotControl" annotation="RobotControlFTETHEE" /=
<relationship name="{Btn_Backward" necessity="428" fromsystem="RobotControl" snnotation="RobotContolfE 3B TIEE" />
<relationship name="{Btn_Right" necessity="44F" fromsvstem="FRobotContro]" annotation="RobotContra A I8 ThiEE" /=
<relationship name="{Btn_Stop" necessity="4E" fromsystem="FobotControl" snnotation="RobotControl/S 1k ThEE" /-
<relationship name="{Btn_Start" necessity="4F" fromsystem="RobotContm]" smmotation="FobotContro RSB ThEE" /-
<relationship name="{Btn_Suspend " necessity="42" fromsystem="RobotContral" annotation="RobotContro FE S 8IThEE" />
<relationship name="{Btn_Exit" necessity="428" fromsyrstemn="RobotControl” annotation="FobotContolBERETE ZiThEE" /-
<relationship name="i31dr_Speed" necessity="442" fromsystem="RobotControl" annotation="RobotConto{E=H SEETIRE" /-
+frelationshipd ocuments=
«classificationd ocumentss
<lassification language="TAVL" reference="java.awtevent AotionEvent" annotation="TavaTh 2 Platform Standard Ed. 5.0" /=
+fclassificationd ocuments>
<parameterd ocmments:
<parameter name="etleon” attribute="81H" content="ficons/Teft gif" annotation="BIRRETZE AeonsLeft gif" 1>
<parameter name="setBounds" attribute="81H" content="Rectangle (16, 99, 63, 66)" annotetion="FE 1 ER#R1E Rectangle (16, 99, 63, 66)" />
<parameter name="add ActionListener” attribute="8iH" content="7C#%" snnotation="RET5 5 (ZCE" /-
<parameter name="add LetionL istener” attribute="HIH " content="Motor B forward " annotation="0FA S = Motor B forward " 1>
«/parameterd ocuments:
<comnstraintd ocuments:
<constraint name="LEG0 MINDETORMS NE T(EESL4REE-0797)" attribute="Hard ware" annotation="{E#E$rEMERILFEGO MINDSTORMS NX THESE A BBREM LA
ESLARTE ATOTIE B R
<constraint name="CFU: Inte] Pentium == 800 MHz" attribute="Hardware" annotation="CPU: Intel Pentium 4> 800MHzLA E" 1=
<comstraint name="Memory == 256 MB" attribute="Hardwere" snnotation="tMemory; F4> 256 MBEL_E" /»
<comstraint name="Tangnage: TAVA" attribute="Software" annotation="{EFAE S BIATA" /»
<constraint name="0 8 Microsoft Windows" attribute="Software" snnotation="{FA Microsoft Windows OSTE&" #=
+feonstraintd ocuments:
«lcomponents

Bl 21 XML 6l (4 Sete i)

Step 6. Store
FUOEARM T AR TR PR RS 2

M RGBT 4T F 220
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#wEE REE IRD SHAm

EETE TS RE
THEEATE: iBtn_Left
TR 11

BRI TERRR

B ERPE S Language: B . “ )

|JAVA - Eﬁf]’%:&ﬁ bbiﬁf %E Eﬁi ﬁ%EI
sz RS AAA | [ SR AILEGO MINDSTC| | v [ +| [LEGO MINDSTORMS NI T(E:|
= HEE

%;%BE%U:O.S: 2 ICPU: Tinte] Pentinm | = | |SDD | MHz v |cpu; Tntel Pentinm B4 BDDMI—Z|

[Micwsott Windaws v 3 [Memory | = v [2s6 [ME | [Memory. B 256 MBELE |
fHEE [EmMicros oftwindows 0SF & 4 | | I—lv | |—|v. | |
EYEERE R Software Tools: 5 | | v v | |
| |

figaE |
B BEPR Bl Other Tools: EUSEMLBTAHE )
| | TibEH: Bt Left
TLIFREE:
=3 '
— 1
T HEEITIE S
TLEERAEE FRAIELE FRAIESE
LEGO MINDSTORMS NET(ES4SRE0797)  Hradware B EMERILEGO MINDSTORMS N THESE A SRSt (0 Rl 2 SLAREE 0707)...
CPU: Tntel Pentivan =» 800 MHz Hadware CPU: Intel Pentium 34 800MHzL)_E
Memnry =» 256 MB Haurdware Memory; E4» 256 MBLA
Language: JAVA Software {EFEESAIATL
0.8: Microsoft Windows Software {EFAMicrosoft Windows O3 &

WA SR 322 &9 > kiR B ke E TRk E 0 8
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e BREA B EATT R AER > k4% jBtn_Left & % o

WEILAA GRS
STHEETE ST
gEimag =
PSS : 28T
[rava v
2EME | |
21 e “ | -
%:BE‘ !]a\fa awt vl | v|
%Eﬁg‘ I]a\fa awtevent vl | vl Mare
BETIRE | = Loifanted e
EHPE | vl Iseﬂcon v|
= javaawtevent ~ !setBounds v|
ActionEvent il —
AdjustmentEvent |addﬁchonL1.s1zener e |
AW TEventl istenerP oy
Componentidapter | Vl More...
ComponentEvent
Comm:.nemdapter
v o
FocusEvent BYERIE A Language: ErEAIEEI0.8:
HierarchyBoundzbdapter
?imghyﬁtvem [tava ¥ Mo, |Microsatt Windows B Mo
npuivent
InputMethod Event - 0 1 o
b BUERPE#:Software Tools: BUERIRA:Other:
EeinEvent - | | Mo | | dore
Keuhdapter
EeyEvent
MonzeAdapter TSR
MouseEvent
- Mousebdotiond dapte: b
= ﬁ_:;;% - - HE B8 =i
= b v:t = tA T 1 [LEGO MINDSTORMS NET(EESRIEST9T) v v | | ~|
ava. awl. event. ACTIonE. Vel
] 2 |CPU-Intel Pentium v/ [= v| |[ao0 | [pHz v|
3 [Memory v = | [0 L ~|
4 3 | ¥ | | =
3 | B | #| | | | ¥
& HiEET More..
| m= | | #es7F |
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% 4 jBtn Left ~ it 45 % i¥ ¢

L sl 2, S
e oR RN

APl %4 %7 java.awt.event.ActionEvent

bl AR LEGO MINDSTORMS NXT(Z &%
5.:9797)
CPU: Intel Pentium % - 800MHz
v
Memory: I > 256 MB 1z F

LR E T Language: JAVA
O.S: Microsoft Windows

> Hc ﬁ-%] ~ % #c: setlcon ~ setBounds v

addActionListener

#ic

g1
e

3
9

setlcon : BB]A)§ i< /icons/Left.gif
setBounds : 47 ]2 # ¥ Rectangle

(16, 99, 63, 66)

addActionListener : 7+ F 8 (= #)

& & 3¢ Motor.Right.forward()
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Bin_Right 71 AL ML T 7 BATAREE .
B_Stop &1 LR ML E 7% BATHEEE .
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3 A o PR B

BWEL &EE ITRD SHAD

| tedeet | o | IMUSER | e | ;
XMLER,
<ol werson="1 0" encoding="utf-8"7>
=components
<name>jBtn_Left«/name>
<id=1-1<fid=
<relationshipd ocumentss:
<relationship name="jLabel_Distunce" necessi 2" fromsystemn="RobotControl" annotation=";23#RobotContro PERERT SISERIER:" =
«relationship name="jLabel_Value" necesity="d2" fromsyste i
<relationship neme="ilabel_CM" necessity="2042" fromsystem="RobotContral" annotetio:
<relatinnship name="Btn_Forward " necessity="443" fromsystem="RobotControl" annotation="FobotContro AT ThgE" />
«relationship name="jBtn_Backward" necessity="#28" fromsystem="RobotControl" annotation="RobotControli#3BEhEE"
<relatinnship name="Btn_Right" necessity="443" fromsystem="RobotControl" annotation="FobotContro R #ETEE" />
<relatinnship name="{Btn_Stop" necessity="442" fromsysterm="RobotContol" snnotation="RobotControliS ILThEE" /=
«relationship name="{Btn_Start" necessity="244F&" fromsystern="RobotControl” annotation="RobotContolFS4SEEEThEE" 1
<relationship name="{Bta_Suspend " necessity="2" fromsystern="RobotContol" anotation="FRobotContro BEHE{EBIThEE" 1=
«relationship name="{Btn_Exit" necesity="#F" fromsystem="RobotContral" annotation="RobotContro BERRIZ FThaE" =
<relationship neme="31r_Speed" necessity="HF" fromaystemn="RobotControl" snnotation="RobotContra HEHISE B THEE" /-
<frelationshipd ocuments=
<classificationd ooummentss
aclassification language="TA VA" reference="java awt event ActionEvent” annotation="lavaThd 2 Platform Standard Ed. 50" 1=
<tlamifivationdocuments:
<parametern] ocwments:
<parermeter name="setleon" atteibute="HIH" content="HconsLeft gif" conotation="BIFFIE{E fconaLeft gif" 1+
«parameter name="s{Bounds" attribute="HH" content="Fectangle (16, 99, 63, 66)" annotation="E7 B3R 5 Rectangle (16, 99, 63, 66)" />
«parameter name="add ActionListener” attibute="Fi " content="* 8 " annotation="RETF 8 (FT )" /-
«parameter name="add ActionListener” atteibute="8iH" content="Motor B forward " annotation="0FAl & i Motor B forward 0" /=
«fparamneterdocuments:
<eomstradntd ocumentss
<constraint name="LEGD MINDSTORMS NET{EMLIRTR:9707)" attribute="Hard ware" annotetion="82E 34 EMERILEGO MINDSTORMS NX TH#Eds ARTREHL RIERIR
BRI E R
<constraint name="CFU: Intel Pentium =» 800 MHz" attribute="Hardware" snnotation="CP1: Inte] Pentivm 4 S00MHz): E" /=
<comstraint name="bemory =» 256 MB" attribute="Hardware" annotation="Memnrw: F A 256 MBLL_E" /-
<comstraint name="Lenguage: JAVA" attribute="Software" annotation="{E FISE S BIATA" /=
<constraint name="0 5: Mictosoft Windows" attribute="Software" annotation="{EF Microsoft Windows O3FEE" >
<leomstraintd ocmmentss
<foomponents

[ #= | | me3m |
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©
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private JEutton getlBin_Left()
{
if (jBtn_Left=null)
i
iBtn_Left = new JButtond);
iBtn_Left setlconinew ImageleonipetClass)) getRemurce "iconsTeft gif "i);
iBtn_Left setBound sinew Rectangle(16, 99, 63, 66));
iBtn_LeftadddctionListener(new javaawtevent AetionListener()
i
public void actionPerformed (jave awt event ActonEvent )
{
Bstern.ont printn"FTIE";
Motor B forward {);
'
by
'
retum {Btn_Left;

B 26 kst B(R 4425 58)
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