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Abstract

As the mobile devices are developed vigoreusly 1n recent years, they have all kinds of
variety. Therefore, many mobile “applications are coded by many different programming
languages. For example, WAP mobile-applications and J2ME MIDP mobile applications
can be run on various mobile devices. According to diversity of mobile devices, diverse
specifications and computing capability of mobile devices are individually developed.
Therefore, mobile applications have various presentations of user interfaces and
computational performance on different mobile devices.

As a result of previous facts, programmers have following trouble. If they want to run
mobile applications with same function on various mobile execution environments, then
they have to code various versions of program by using different programming languages.
Therefore, this thesis proposes XML-based Mobile Application Development Kit to reduce
the cost of coding and maintaining mobile applications and solve the problem with
different points of view.
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Chapter 2  Background and Related Works
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2.1.3 J2ME (Java 2 Platform, Micro Edition)
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2.1.4 XML (Extensible Markup Language)

XMLsopkl— (e » IR0 S SR ELREIY i I%?ﬁﬁ(meta language) » ' JfE1 &
(tag)fi 7=V i 7 “ﬂﬁﬁi I bﬂl—zj{ ﬁ'FﬁEha@ﬁﬂ(metada‘ca) FRIETERLT |
S SRR TR T EL”ﬁ E,Wﬂ@ NIRRT B pIgt > AR Y
25 ﬁj_%pj ﬁ E};{v [ J’F Ju ]E[ JF‘;‘T)’%&‘EL S [ B -

[RIED XML AL RS RFERTR, - G U RR [ QIEH PpORTs o & % 50 SR
O] < 3505 F) L% XML R | - 4] 0 XSLT » MathML ~ XPath ~ SOAP
WML...... 55

2.1.5 XSLT / XPath
(Extensible Stylesheet Language for Transformation / XML Path
Language)
XSLTpoy411kl XSL(eXtensible Style Language)iVE [~ fli>3 3« XSL ¢ | )
J\EJF 19 Ol 3 XML A (PP IR A BRLR - ) XML
R FIRYAAS o PR — [aig Il XML fF - XSL E'JF [ [l = fel
F[ Fﬁ[ [y -
1. a set of formatting objects
F“}H— 77 XML ¥ Hcri%ﬁl_gu[ FL i - [F' (CIEERIEE % LI O 1FF
[ﬂﬁ [y B H e (B SXSEHY XSL-FO(XSL Formatting Objects) °
2. transformation language
fi=hf~ B3 XML (ERCE POTTRRRE » EPmsaloh ) i = 1 flpo
bl= 5 XML ¥ i - iF%— f[ﬁ'ﬁ [y~ BT ‘16 s F £ XSLT(eXten51ble
Stylesheet Language for Transformation) °

XSLT &2 g s :

- XSLT i B SO 5 0f S omplst) » TR
‘Zit) XPath(eXtensible Path Language)an F£/F1 4 IV XML ¥ [$7&H -

- PTEERUR Y XML Y (P& elements ~ attributes  text ~ processing
instructions ! comments o ' I') 7 F I {5 I%?ﬁﬁ’?ﬁjﬁglﬂﬁ/ EJ"EJ"FI’[ o

- [EHIEYED  XSLT ¥ [l Lol [l & ﬁ‘,(a set of transformation rules)
AL AP P ETRIRD S | LR ] (import) -

e XSUT ORI » 1R ) AP e s
B if-else #5571 o

- ﬁ:%ﬁilﬁl " it (variable) 5 3 ffy(parameter) - 2257’ (119} %[ST;EE'J@;U o

- FESUECE XML Y [ JFLI;EF,)F% @[L'—["'“F[U%%[}T’; .

- ﬁ:%@&};ﬁﬁﬁfﬁfﬁ“ﬁﬁ * B T s R



2.2 HHIFRL R
2.2.1 XUL (XML User-interface Language)
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2.2.3 XForms
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[q\?ﬁ' 2-4  XForms Model]



2.2.4 JavaML
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2.2.5 Adaptive User Interface for Mobile Devices
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2.2.6 Developing Adaptable User Interfaces for

Component-based Systems 3
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AP RAT e 2 22 I« Ry [l S
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2.2.7 Mobile Adaptive Application for Ubiquitous Collaboration
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I XML pty w8 551 f IEIfJ%EfF'I' fé,‘rﬁ[‘?ﬁ:&’ﬁ“éﬁﬁ%“i (device-specific) °
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[q\%\' 2-5 User interface data flow (top row) and application data flow (bottom

Application

row) result in the application. ]
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Chapter 3  XML-based Mobile Application
Development Kit

3.1 I%’?[‘E’ A
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Mobile Application
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[ 3-1 XML-based Mobile Application Development Kit /£ [f]
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Chapter4 PGML / PUML
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4.2 PGML - Pervasive loGic Markup Language

4.2.1 PGML {H /1

PGML - Pervasive loGic Markup Language > fl— f[ﬁfE'J"\M‘F'-ﬁﬁ%_@Ei{E_fﬁ EI@?FJF[
F;' P IR R R RTROAG Al o I PGML R~
W) XML £5L#EXML-based 55243 7 + 71 | PGML 1<) XML v
FE A SR T XML R | fﬁj M o

PGML = €| i IOP2 (15 4. : 75— [ PGML ¥ [Ffl1» &I i, 21"

OIS TO methods » [~ () PGML ¥ ff 07 7 ﬁww»ﬁ%#
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U A P 2 PITR S R R OR  H0  e fE S EURIRE,
PGML - T lfiUkL - PGML L XML-based [543k » fl- 70 XML ¥ [
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Rl |+ S E A XML oA [RIE=0 F e AT mr ok (0 E w%gﬂuﬂr
TALE HEET R
— 7 PGML ¥ [l XSLT El%ﬁ}:;‘ii[z%%ﬁ‘ﬂ*[ I R oAl Flfﬁﬁ S
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® i;’r %E#t’ﬁfﬂ(ﬂow control) » {F[J[1 : for IS o
® TR 2% WD if-else #5% o

® [ AEREEES
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(2)JFFEZ§1(T » int (3)3",EM » String s

C e
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Z¥(function) » = FIFHE > {IFERRSF FIPVERE R - S RIFVEUEE T XSLT
fi Ji@?z\ﬁ&ﬁfﬂ F,JEI}H PRI ERY XSLT style sheet £+ - ASSETEELS
ﬁﬂi@% Vi i gdi@%ﬁ Q*E'l PP R R J%Eﬂn:ﬁrl °

4.2.3 PGML H E’?F , JEIfJ elements

T 'ﬁé fi9 PGML Fra4 18! ffORE T o 1) 857 [ 2] PGML fio7d
u%dr ] > fjed SRR CE PGML fiVR J_Fj;t F71°] PGML 9 elements $2 '] -
Jﬂ%’ AHT lnfliiﬁjﬁ[ FAHR e N UK ERE Y elements 53 2RI (F 4-1) -

[ 4-1 PGML A& I f* elements FI[H]

Element

Description

Core elements

<object>

=)~ {77 PGML ¥ {f}¥ root element
(document element) ° %ﬁ'ﬂiﬁﬂ— {7y
fm - {4+ (object)iy PGML ¥
[+ - <object>[1 element content [[fL
HE i 5 T (logic

computing) °

<method>

PGML: {& = fIfY element > & ffd
<method>["J element content {“ZJY
R PR 1

5 0 — [EEI B Y<method>Hik
FEVHEES PGML 39— {1 > 41

H— it E'l(interface) o

<variable>

i POML [[1¥| i @il
B (R g i element o

<operand>

@ PGML 1> 3 AL ELEI 1A
element o foIffi™'] ﬁ'JQV‘F/ ff0 = |y
]‘E;I;]E\Lﬁﬂﬁ{ element 3 o KLREEH 1
FELA USRS ,’Jciﬁfj'gi’m%@
B

Common elements in many places

<declaration>

E'Ji‘;ﬁh’f, global variable ! local
variable [IV element ° <declaration>"J
element content J[[fL<variable>fVE
f{ ° fi" Kb <object> [y <method> fI{

child element -
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<test>

<test> element content F {1y uﬂﬁL
ol SHEE 2B T > <test>fiy
element content FIV5HfN [ F [
True FY False - fi’ Ki<for> » <if>gY

<while>}*J child element ©

<action>

<action>f element content (A%
?ﬁﬂﬁtfg: ?s(gw BT ET p Eh<for>
<if> ~ <while>#{I<method>}" child
element o I HiERLEE > T Yﬁ%ﬂﬁjﬂﬁ .
ST 2B P method
Eﬁ » B g = ﬁﬂﬂ<action>pfj

element content V'] & -

Flow control elements

<while>

Y it flow control [ element > ;:%
LA L
while-loop statement o eI 5t 5% AR
flf= [ i fld<test>Fl<action>

27 ¢hild elements ©

<for>

[ it flow control fiJ element - ;j%
il ﬁlﬁ'}jf{\‘ A = ?ﬁ?[ f* for-loop
statement ° fol b 7Y i A $4 ﬁj[jpfjj =
A ?E%Ekinip ~ <test>~ <step>!"] ¥

<action>=" child elements °

<init>

<for> element [ child element °
<init>f* element content 735_5?31" il
Fl 3% i for-loop ! er Naid [@
o

<step>

<for> element f child element -

<step>fJ element content 735_5%:1" F

Akl o35 fig— % for-loop V &pY
R TE -

Condition control elements

<if>

[ # fit" condition control Y

element ° ELT‘E[E — JERHAEE
fY if-else statement o I F Y [E ﬁf PL
ﬁi” F [ ,ijﬁ ficl<test>7#I<action>
iﬁf““ﬁ child elements » Y[ ﬁ:ﬁl fY

FF 4 2F ?*I fic! <else> 15 ’*H [t child
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element o

<else>

B > <else>f1 element
content J[[F - FJ i ﬁ L ﬁ'J PUfEfF
Eﬁ » ({19 <else> [IY element content

HIFREAEE ETH -

Mathematic operation elements

<add>

[ IR element o S FIEIE |
child elements - &%ﬁlf?’ﬂ RS
x5 {lit child elements M1 -

<sub>

ok Y element = 4 F1fo! €] iy
child elements ° &%ﬁlf?’ﬂ RS
1 [ [l child elements {1 ©

<mult>

[’jv‘?‘&/@iﬁ f% element o EEJFZ}[fJF‘J il
child elements > &?ﬁﬁlff\'ﬂ RS
15[ (it child elements #f15k -

<div>

PO 19 element = 4 11 E |y
child elements » 7 ?ﬁﬁl AN A
iF%ExJ it child elements A{[}%= 1 % FV AR
MR B -

<mod>

[ modulus I element * 4 FIfIE|
[ [Jf child elements > 7};:%7‘%{153[[”43
%ﬁfj’iﬁﬁtj flif child elements A} 1 i
VAT BB -

Logic comparison elements

<greater-than>

RIS 1= LR A O
element o 4 Zf1 fol [ [ child
elements > 7+ ?—‘Eﬁlj—ﬁﬂi{%ﬁi{?\[ 357
— {[& child element *#* 57~ {f#f child

element °

<lesser-than>

[’—Q ?‘w %ﬁéé_@ [{—‘Lﬂ I:I[ , » ,J\ jj-/\ 2 F[(—J
element o 4 Zf1 fol [ [ child
elements > 7+ ?—‘Eﬁlj—ﬁﬂi{%ﬁi{?\[ 357
— (i child element /[ #7573~ {[# child

element °

<equal-to>

RIS 1N S IR A
element o * BIE | Exj (i child
clements » % 57} H1_EA(HRLEHRL 1y 2T
— i child element =%~ {f# child
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element o

<not-equal>

R [ ] S
element o "El i "E ™ {li child
elements » 5 &L E[[iFﬂ F VY
— fl# child element 174537 ffq
child element °

<greater-or-equal>

RES L A IR R S
element o * ’f1 I ”E ) ff#  child
elements > 7+ 5 i i tl[iFﬂ 7 1
— | child element J\F/\ng‘/—u JB"\B'L
[ child element ©

<lesser-or-equal>

[Y AR P pl 1 7 TS SRRy
clement o 5El fol ”E ) ff#  child
elements > 57 #i_FH] iFﬁﬁ HaT
— | child element | 11‘/}[‘/_4 g r)J
fdt child element °

Logic operation elements

<and>

Uk SR EH{E,T fITAY and” pi
element - B Rl F) (W child
elements > rjaﬁﬁg Al fq—_ﬂﬂ]ﬁidf il
child ‘element *=' 3%*1] ELETZ [ child

element °

<or>

[ SR BT 10 Y element o

LEIRIE |l child elements ?jggﬁ
%,jd—flﬂii_iﬁﬂj FL3T— fi child element
ﬁ‘}ifxﬂ] ELETZ ([ child element °

<not>

P e B8 3 T 19 not” [
element - [l ﬂ: )~ & child
elements > 7t ?ﬁ?‘g{l A i{}{ij’ child
element FVEEIEARY o [FI[1 2 True
7gY False » }{ﬁ’ False &% True °

Method-call and Library- function-call elements

<call-method>

I A BRI 4 2 method 9

element °

<lib>

Bk iffl 7] library BIPFIAYS.

function [V element -

Other elements

<in>

Fi<method>1" child element- "' | 4
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i il method FEU S L child

element Ei<variable> °

<return>

ke <action> HY <else> i element
content [If element > ﬁ'?ﬁ’ﬁ? T
<method>fi"J element content V[ -
El[ method ﬁ%l[ﬂ'@ﬁ\lﬁ“lﬁﬁ T
<action>f5<else>flY element content
fit return U o

<assign>

<assign>*J element content % =- }H Y
(S T ASABE AVl assign ?F[ - g
-

4.2.4 PGML B¥EFH =Ry

ik ﬁ’[J”JL PGML Elfiﬁ‘?ﬁ:b_‘?]:“ P1(PGML Standard Library) - > | IfjikLéf5] =

 String) e flIiE - = LA RIHHBET 2 S EIIE
:ﬂ“ﬂf&ﬁ FUIE e 5 PR I (AR O3 RS = N (1)
(2) String (3) Boelean -

FlE]fE (boolean
ENIHT e (functlons)

Integer

= [y

J’EIF

i g‘i{%{ﬂ@ﬁj ot BRSSO R RL I o B S
[T e bRy I o S =t AT s XSLT
style sheet £ {4+ ﬁilﬁ}ﬁﬂﬁkﬁfﬂﬁ%y & o e iﬂ’ﬁ:%tuf,%ﬁﬁ M SR

FRT R PRSPV

7 4-2 £ PGML pufgi =0 B (PGML Standard Library)fuiezg! -

[#4-2  PGML i piRp]

Function Description

Interger

toString R Rl LB 55 AR s 3 fl‘l > [
1234 > “1234” -

Abs TV BEReAs AL -

Max 00 T O -

Min VR R g o] -

maxInt TV R PRPVRERE N

minlnt TV R PRPVRER R ] i

String

parselnt SR] 3 fly g g 5 A S P R T o 3]

22




Ui 12347 > 1234

charAt T F[ H[Jcr (it 15 fﬁll’ F[UEF IR (_&
PGML f1> #lgﬂ PR ’glﬂﬂ, £, 1 F'w”ﬂﬁ
Bit) -

compare ﬁﬁfl— HEA = :IFIFHQRH ﬁwﬁj e 4
Ryl -

Length TR -

substring I

Trim PRSIV pO A 1 o

coneat IR LGRRILE T daal UGS

Booelan

tostring RIS RIS - 100 e
- “true” - false >”false” -

4.2.5 PGML #afj]

A. PGML :v/:;f;ﬁﬁ“—

A R [ P ﬁ*ﬁ* 3 'F'F”ﬁ BHEH PGML ¥ 7
HE, T P I %fi_ ELFL bl B o PRIERH ,i {AELSE BTN A, > PGML FIE
INZEE n, P e el - 1B fppii [~£% PGML RLI'| XML 3 5L#E
(XML- based)ﬂ R T R EPGML S R R - [P R
R XML [ | R XMLERT 4 g
¢ = PEAAERErul A U SRR SR I R N TR

Il

e U 1T PGML < PR L~ (1 (object) > [Rag it T
HRLH methods {17 ] o 1y IOREAELR T method RIPRACHFICANE -
SUHERLE o ST PUML(Pervaswe User-interface Markup Language » 'H‘ Tﬁl_
I U b R R R A e DR R s R Y T L IFfF’JFF
(1] PGML ¥ ()T £1 149 methods(FS R £ /7 21 » lnterface)t'ﬂ i

FI o fTE/ A Y PGML ¥ Phafg o «

PGML [V root element (document element) £} <object> > <object> &y FA,[?TJ*EE child
element > 77 || f<declaration>#{'<method> - 7 <object>fi"J element content [[I
B 2 F ﬂ" |~ [l <declaration> » & 'p— f{lif<method> - [fij ¥l {31/ ﬁ'J APy
elements H[[}Lhp 7 <declaration>#<method>fI"J element content [[I » i 3&EEI 3T
F;};} TRHIEY o 578 elements FW%%’%EIE' 13 RS ﬁ%iﬁi% 4-1 #It F::rfﬁw FITpS
_[C
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V)™ 85 PGML ¥ (s o T 4-1) -

<?xml version="1.0"?>

<object name="..." version="1.0"
xmins="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<declaration>

<declaration>

<method name="..." return-type="...">
</method>
<method name="...">
</method>
</object>

[ff 4-1  PGML < [tk = i)

B. [FHIRE)
H] PGML i flo Tt S pr > 9 ([ 4-2)

<?xml version="1.0"?>

<object name=“Increase5" version="1.0"
xmins="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<declaration>
<variable type=‘“int” name=“result” value=“0"/>

<declaration>

<method name=“incFive" visibility=“public” return-type=“int">
<in>
<variable type=“int” name=“num”/>
</in>

<action>
<add result=“result”>
<operand type=“int” value=“5"/>
<operand select=“num”/>
</add>

<return select=“result”/>
</action>
</method>
</object>

[ 4-2  PGML iy ify]

SRS i}‘”{ M- fl6t £15% Increase5 FUPsF > HEH '~ & method — incFive o
EF[LI)‘FFI[_{ method [/ |/L ’ IE[ ﬁ%}{j ]_ﬁpl Iﬁj Jl:[*r N |/L [:[:[[]H‘l o ﬁla:j‘réﬂ\J J2ME 1@_‘&

U ( 4-3) ¢

public class Increase5{
int result = 0;

_-EH

public int IncFive(int num){
result =5 + num;
return this.result;

H

[ 4-3  PGML [T Ikt 5 i J2ME A5V
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C. HEGIEET]

(U™ PGML fl= {fal =9 B SRR FT AR © g i =" (41
PGML i $R VK (U] Java Bean fi9 {3 @ 7 — [ fi Erf'[ O
properties([iy {[i! = Is7@htji) — userName #{! userPassword e S A (il set
methods [/ {[i get methods > 73 [kl setUserName( ) - setUserPassword( )
getUserName( )!'] ¥ getUserPassword( )[I{fs! methods °

<?xml version="1.0"?>
<object name="UserInfo" version="1.0"
xmlns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/" >
<declaration>
<variable type="String" name="userName" value=""/>
<variable type="String" name="userPassword" value=""/>
</declaration>
<method name="setUserName" visibility="public" return-type="void">
<in>
<variable type="String" name="user_name"/>
</in>
<action>
<assign argl="userName" arg2="user_name"/>
</action>
</method>
<method name="setUserPassword" visibility="public" return-type="void">
<in>
<variable type="String" name="passwd" />
</in>
<action>
<assign argl="userPassword" arg2="passwd" />
</action>
</method>
<method name="getUserName" visibility="public" return-type="String">
<action>
<return select="userName" />
</action>
</method>
<method name="getUserPassword" visibility="public" return-type="String">
<action>
<return select="userPassword" />
</action>
</method>
</object>

[l 4-4  PGML HIF0 ()]
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gt PGML G 13E3E XSLT [Bipslimin b i » Fvid & (19 J2ME A
(! 4-5)| »» WMLScript FH= 5 (! 4-6) 57 B

/*3J2ME "import" declarations*/
public class UserInfo {
/ *global varibales' declaration*/

private String userName="";
private String userPassword="";
/ *constructor*/

public UserInfo(){}

/ *all methods are here...*/
public void setUserName( String user_name ){
/ *local variables' declaration*/

this.userName=user_name;

>

public void setUserPassword( String passwd ){
/ *local variables' declaration*/

this.userPassword=passwd;

>

public String getUserName( ){
/ *local variables' declaration*/

return this.userName;

>

public String getUserPassword( )<{
/ *local variables' declaration*/

return this.userPassword;
>
¥

[ 4-5 (sl g & 9 J2ME F S GE SRR

/*some pragma are declared here...*/

/*WMLScript interface to set declared global variables*/

extern function globalVarDeclaration() {
/ *setting all global varibales in this logic object*/
WMLBrowser.setVar("UserInfo_userName", "");
WMLBrowser.setVar("UserInfo_userPassword"”, "");

>

/ *all methods are here...*/
extern function setUserName (user_name){
WMLBrowser.setVar("UserInfo_userName", user_name ); T

extern function setUserPassword (passwd){
WMLBrowser.setVar("UserInfo_userPassword"”, passwd ); >

extern function getUserName (){
return WMLBrowser.getVar("UserInfo_userName"); >

extern function getUserPassword (){
return WMLBrowser.getVar("UserInfo_userPassword"); >

/*WMLScript interface to change value of UI component on some WML card*/
extern function change(component, newValue, callMethod){

if(callMethod == ""){
WMLBrowser.setVar(component, newValue); }
else{
if(callMethod == "getUserName"){
WMLBrowser.setVar(component, getUserName()); >
if(callMethod == "getUserPassword"){
WMLBrowser.setVar(component, getUserPassword()); T
b

[l 4-6  fEg 1 i Fk o (i WMLScript A = fRGESEFHS)]
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4.3 PUML - Pervasive User-interface Markup Language

4.3.1 PUML [E /i

PUML kL Feiaffi ] /7 1(User Interface > i UI)Egﬁif‘:ﬁflfi o IiERL
Y 7 TR PR s M A ) R SR IR 5 - PUML kL
EIF TR 2 7 Epg o

PUML fL- 781') XML 55 #(XML-based)iuffi | ¥ /i E'lﬁgﬁi?ﬁf o Bl
PUML * FIE S XML fURve 41 o 2 3gpn” XML 5t | o 14 - PUML
FLIEXUL ~ UIML ') WML 2l VB % - {EE5 2 fj PUML Rl (3207 |
“ l;gﬂ};;g?,' o RS R i LI ] RS 150 (abstract level) » [*%% G
E ] EERG IR AR SRR e ) PUML R RS
VR gt Fie Ipfjl%?r%ﬁ R T RS A

- 19 PUML & (3230 XSLT (Ui ilY & » (I 1S (7 & pli
FRUPL ) PR, gofflih: WML ~ J2ME 9 MIDP..... 3737 < *
WRLF - T PUML Ao s | 0 o 1 23 O f S e Pt AL
E'F‘f’%@ﬂﬁﬁp ’ E‘}’iﬁﬂfiﬂiﬁiﬁf [, W 1 EE R S I’E“ﬁ?
7+ PUML ¥ FFHIF"'T?[/J@E'@@E'J ’/?E"F[@E?Ftﬁj?“ .

4.3.2 PUML EIfJF%%f, A

A. 7EXUL ~ UIML /'] % WML f//)%_;gﬁf‘,@'
ri%’:f PUML Vijij » 25 {4 AL | XML SRR XML-based)fYffli ™|
i plﬁuf,p , cu?g XUL » UIML ['| WML » 732l ~ pﬂwﬁ_;&,
TR i SR NR I s ﬂ*‘flﬂj[fkiPUML MLl
o element%‘(ﬁl AERE R o
® clement 7 - %Lﬁlff’épjfl i *Jﬁnl—:%@i [Iﬁjﬁlﬁ%‘éﬂum Ay
EJ%EJI’ > SR BN
[ iRl E @E}ﬂvarlable)ﬂ YIS T [EFH%‘« (e G0 = 1586 /T pl > = ff
. PO tate) i PR T
® IR H (R (event-driven) D, o ') fﬁlﬁ%ﬁ%{{ﬂmﬂ (73 fifr
Bt o
® [HET il?‘ﬂf;@#?{pu@” %ﬁ;r‘p’[guﬁi;ﬁ? TR R A
% (VL R
® FRHKIT WML 1 card Fufsa.(EfFE -+ 7% PUML fl1ffi ™| board [y
@ﬂuﬂr%i IV EATIRPD VA RS RECT RE -
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B. =PRI S ﬁ/ﬁ/ﬁ/ﬂ%ﬁ‘
i+ PUML EIUF%%%@HI » pl- [HET &#ﬁﬁ[ﬁ A [EERE gy gt
RIS+ TP H A

- I'[E{%’erﬁfﬁ' B TERLE 2 7 f#(component)ﬁ’?fﬁ’?‘}ﬂg ’ iﬁﬁfﬁ FFATRL
fj ™ 16 /7 17 1 (UT component) » [y~ Brfelaghoo i > AL
fi F[%% §(UI container)  ““ERLEE - fo15055 R 8 /7 Pipofeid > frkdlve fjli =]
H 1 E‘I”F'}’%E'(UI container)f| I » ?Jj"?f"i*ﬁ#gfﬂﬁl HIE Ao fF o o D
FFFE I 2 O Java,... 5755 ﬁﬁg& BT ) XML £ RL RS g
AR XUL - UML . 573). fﬁ%***"ﬁlﬁﬁﬁiw“’
SPhL gt 1 s - 10 s e -
il %Ejﬁ\[ SISO 8 /7 i o

iy PUML Fefi 2 = SISO ES R 2 | /7 et o Rl T 7o S Ut pv i
IRV & o SRl o (X0~ FERLNH S T R AR S
Pramfi ™| TSR R ARSTESE  (RRR PR PR
BERHD T OIS Gty g -

(| SR o ;rph?ﬁﬁﬁlwm

®  PUML foE~ i S i b B O 1 /o g
# S B AT D 5 SR B‘f%ﬂi
i

° [jm PUML & 4 % i XSLT Ol - ﬁﬁiﬁ*}f‘fﬁﬁ M
*Jiﬂl‘f%ﬁﬁfiﬂﬁﬁﬁﬁ “?ﬁ}, i xﬂﬂ*ﬂéf 5 [FIF’?F ST A
TPV HFER S AIE] Bl R | AR [EIF' H /T FrAdtE R PUML >
TR ph R B SEA 1 "f“*ﬂ%@?\fﬁﬁ@ SRR
}“{L(target UT description) - ¥ kL PUML ~“¢ & HLNIV il E‘J fi E'lﬁﬂéﬁ?ﬁ%ﬁfj
ﬁ}* Brrfpale e R = o 7 U rf’* LRI > B > = UK ROV |5
i RS T [l F RS P f -] w piﬁiﬁf TSRS i TSR PEURL
ju’;l’?mitﬁfmlﬁlﬂ ﬁ_p’l?ﬁjﬁ(UI seman‘uc)j pJ[ErFi]}J ﬁ“-k-kf”ﬂ‘@ Tl o
SRS A e (R PP iﬂj%“g% i }bﬁwh&,lﬂj

4.3.3 PUML EII?FA', E[[V elements

pwgwﬁ L PUML Frsa 7R s [’fF FEL 1 @q’ﬂj 1% © element F72 - [RUFE] BT

f“ﬁ"ﬁ‘ﬁfﬁﬂﬁﬁf//ﬂﬁ ’f%’%ﬁﬂfé‘fﬁ%’ “ﬂ:/wﬁ/fe o H TR b

(#1781 element [14 £78 > 55l %ﬁglga;rgu—ga M [P#Q,[t B
FE A R JEIUTEJ HH S RS R R R 5T S A
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i ff%'% FOfE 1 7 I 1 - [RFET PUML 19 clement 4 1/ I Sl e
f[ 7El Iﬁ%#knﬂrﬁ”lﬁl ﬂ)fPD‘“[f{?

CONE I%@r PUML [1¥ element [ RRL - (1)52%“'?%? PIee = Elh = 2L
*?‘:LF E=T JIE““EIMI(WAP Personal Java - J2ME ~ CLI)fv4 fﬁ PSRN
7 (Z)JLHLHE#?,EL [P ™ I /7 o (0 48~ (abstraction) » 55 £ PUML

f* elements °

P F5 IV NSRRI 1 /7 s (7% 2 UL container ~ image -~ label »
text field ~ choice group(or list)!"] = <Lt {4 EJ%}}EEWF%TE;JEIU button [y command ° |
s ORLIGFE IR 7 P P 4812 S s
SEPEER Y il PO

o VPRI AT PR S ORI © 3M Post-it) » F5
AP R 2 =% AT beu% ik AL YR A%
i ] o] Mf;ﬁ 7} A ;g R R RS R R ,ﬁFq‘FH@; =
= ’lﬁﬁ& RN rﬁzﬁ Y S R ;rp[pa;cﬁ;j,a[g; G
PRSP o R R A 2 S P H S AR R Ul
container » 2 "'} 7 = - IEF L 5 (label) » {1 {5 A% (text note) 7Y i1 4
(picture) » 41" ') & F 2% Hi(check list paper). - ‘#[J#iﬁlrk 3 ORI ~
Ho~ ZEHIRE S I'E'TEIIE SRR U5 (OB o I [P A
SR O N PR

Tt PUML f[1 > il g f“‘%@ﬁ@ﬁq?{éﬁ@ elements "EJ . <board> ~ <picture> >
<label> ~ <textnote> - <listpaper>!"| & <item> o ﬁﬁf element [4AFUAHETHT
B

B <board> > FEISEPERS T ﬁ;ﬁ A]] UI container

B <picture> > fESEPERT T '? ﬁ;ﬁ FEJE»FJ{H > =[] ﬁ?ﬁ[’fﬁﬁ » image

o oclabel> > R ORI S (ER)

B <textnote> > FfIEPEF rﬁ ﬁ;ﬁ U RIERT - ] text filed
(i ARiEED)

B <listpaper> > fIEPE T R 2 7t > J]] choice group

B <item> > ﬁl‘éﬁf”# Bl 205 E Wt FROECE > O[] choice group FY

(2 T FELAfO elements U9t 5 PUML =4 2 Ll 2 3 /7 oo
%J%%E"/fg*ﬂﬁu elements » [F[Y[I : <user-interface> ~ <1ayout> » 'l PUML
Fl1o ’:'Frfﬁ (L0 B V2] B S T ﬁ']?f%ﬁl@ elements > {§]J[1: <logic-objects>+ <object> °

29



I sl EJE@EW%%EIU elements » 4|1 : <action> + <use-object> ~ <param>
<change> - <nextboard> ° F:*—F',%E[EIU elements ?ﬁﬂﬂﬁ?%*ﬁ-ﬁ 4-3 -

[# 4-3  PUML 7% | elements [IU32]]

Element

Description

Core Ul Related Elements

<user-interface>

=)~ ;7 PUML ¥ [f}Y root element
(document element) > ?ﬁ'ﬂﬂiﬁﬂ— l'ﬁﬁ? I
T /T Pi(user interface)fy PUML
Vi -

<layout>

PUML document fiV metadata » ]
[ﬁj — {5} PUML document F[I[y 5T
<board>s I #AY  PI0T) fi
1% {* (adaptation) V 2 | » I TEE 1L E

i ] -

<board>

PUML f| -~ [ element » [S# 42 £l 4
[ I container Ff o

<picture>

B R o R e B A
[14.element - FH{ET window i -pY

Image -

<label>

R o (07 1 B 2
f*-element ° T‘E[Ef{?ﬁ?‘ window Jij! IE'i,Tj—EIfJ
Label -

<textnote>

AT o [P R
J 3"?@? ARy element ﬁ'}l!}‘ﬁf\ window
Jip Ei?fj—ﬁl@ TextField °

<listpaper>

AT R R 1 S
FlIFfY element e ﬁ[%if,’iif‘ window i ?i?f
_FfJ Choice Group 5 Choice List ©

<item>

PR T A B
A 1ZEZEIY element o

Logic Object Related Elements

<logic-objects>

<logic-objects>["/ element content > L |
RS frf’[ 7 PUML 1A 2 | osieeti
[ (logic object) © @*ﬂﬁﬁ[’f WERRNTIE
P ) 2 0 B 1 g7
(global logic object #I local logic

object) © child element | !F|<object>—
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&1 o

<object>

I ER LR 7Y logic: object(CITRL
1 PGML Al Ut 1) -
parent element £}<logic-objects> °

Event Driven Related Elements

<action>

| = 78 KB AV child elements :
<use-object> ~ <change> ~ <nextboard> °
it <action>flV element content |1 > = 7&
FEEIAY child element f’ [’ZFE:FJ{FI’?%E}IF[?J
REFENET R F LI [ AT e
sy A AR

<acti0n>§§[’l§{ element » ﬂ}{ﬁj’ PUML A
PGML fiadi& s E@ﬁﬁ% o }I%]’El’?? | Fs
EEETLT A ifli<use-object>F{I<param> >
ﬁu“F[ PGML [ 1fY method s it 7 fjli =]
Bt 1 RO 40 5 2] Button HY
Command [P o

<use-object>

B A ATl P logic object 7
if E Rl E] Fgf/ logic object [IY [ f
method ¢

[' F[f7E parent element i7" f<

<action>py<change> °

~param> SRS © G U
method ﬁ’?%?%}lpfjifg\(r o SHEE ETYHS
R ER T AP PGML ¥ {1 -

<change> Bl RO R H A A [ (UL
component)[*fZ[iY element o fFJ[1 =
ol fd SR ﬁ’%ff J—F[szj»' H | l,@

<nextboard> B[ 7 PUML fl1 » boards =1

H] F‘Ui_ﬁ:‘%%% it o Iageflaf element 3255
(87 P B IRE

31




4.3.4 PUML #55]

A PUML % [

URE P PUML ¥ (R4 B - PUML (RS SRt e 2 fpoggng
Mg S U R for i 2+ My IR LA « “iRLal - 2 foris
"ﬂﬁ;ﬁfﬂﬁﬂ%ﬂkﬁ Elfiﬁ:jﬂ » Jif Lol A <board>fiJ element content [[ I"[I_F<picture>1]]
o R 2 "ﬁﬁﬁfE[ﬁf@%Eﬁlﬁ:jﬂ » JikF I 7E <board>[1Y element content |
I E<label>2[i* > ETF91 | PG o = FRUHD ™ [REAERET R S5 S5 o Epu
ElfJﬁ:jF, » JiE|fol 7t <board>fi element content [[ ™[I -<logic-objects> » i+
<logic-objects>fi"J element content f[ 1 » {fi* |[<object>"f TF[ Efol {jrH [P et e
¥ (logic object » “JiERL PGML % ()21 « ¥ MU IR A1 (1) a7 ez
Elfi:jﬂ » i:<board>fi" element content [ 1[1_F<action>> R 7 <action>fi*J element
content F[1 » AUECfEHR ~ puEI S o ST [ )1 - <use-object> » <change> -

<nextboard>A[[fi" - ﬁ[?l@[?ﬁ °

“UHERLS T PUML Fl1o {f ™ |5 /7 E'l?}’%’é’ (UI container)#iiffL.<board> element -
7t <board>f) element content, f[Ifit}] bt * <label> - <textnote> - <logic
-objects> ~ <action>...... 35 I Y elements ¢« PUML Elfﬁﬁ?clz%}?rﬂﬂ&??rfﬁl H]
B E‘IE\JJT » 1] board ELEL £ Ht A= ﬂé?’%f??*ﬁ%ﬂﬁﬁ?m[ﬁ?éjﬁ —ﬁ:yr,;ﬁpg
O e

I /A ™ PUMERK{ A g -

PUML fi* root element(document element) Fi<user-interface> » <user-interface>
& FA'[_: & child element > 5 || ¥ <layout> - <logic-objects>#[I<board> - 7
<user-interface> [¥ element content [[If& % | H: |~ [ <layout> - [
<logic-objects>f& %+ F,lﬁ:? |= &> bI9t <board>[[[H P fi® |- (it - <board>
&) £3 7375 7 child element > 55 || E<picture>~ <label>~ <textnote> - <listpaper> >
I'} % <logic-objects> I <action> - [ 7 <board> f[I f& % | H: E | - ([t
<logic-objects> - <listpaper>f*J child element £i<item>> <logic-objects>fi* child
element Eh<object> - <action>fV child element L}<use-object> ~ <change>F¥
<nextboard> - =) 7€ elements Elfiﬁ:“fﬁ\E'E'Hiﬁ EALEE ﬁ%‘%%‘,wﬂ% FT]'%UQ’ FHfY
iy -
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V)™ 85 PUML ¥ (i o TR 4-7) -

<?xml version="1.0"?>

<user-interface name=“...I" version="1.2"
xmins="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PUML/">
<layout>...</layout>

<logic-objects>

</logic-objects>

<board name=“..." title=“..." seqNO=*“...">

</board>

<board>..

</user-interface>

<object name=*“...” source=“...”/>

<picture/>
<label/>
<textnote/>
<listpaper>
<item/>

</listpaper>

<action name=“..." showText=“...">
<use-object name=“...” method=*“...”>
<param/>

</use-object>

<change container=“..." component=“..." update=“...">
</change>
<nextboard goto=*“..."/>
</action>
.</board>

[q‘%)' 4-7 PUML

Y #ﬂ\?ﬁ Lq‘%ﬂl]

B. [FHEIFIET]
" PUML i [ i 0 A it S 3 S 4-8)

<user-interface name="Loginlnput” version="1.2"
xmlins="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PUML/">
<logic-objects>
</logic-objects>

<board name="loginBoard" title="login page" seqNO="0">

</board>

<board name="mainBoard" title="main page">

</board>
</user-interface>

<object name="login" source="Login.pgml"/>

<label name="showMsg1" showText="input your name: "/>
<textnote type="text"” name="UserName"/>
<label name="showMsg2" showText="select your sex: "/>
<listpaper iname="isex" mode="single">

<item showText="Boy"/>

<item showText="Girl"/>
</listpaper>

<action name="enter"” showText="ENTER">
<use-object name="login"” method="verify">
<param select="UserName"/>
<param select="isex"/>
<param type="String"” value="Location-NCTU"/>
</use-object>

<nextboard goto="mainBoard"/>
</action>

<!--content-->

[q‘%)' 4-8 PUML

FTHIAS ]

gfa‘]’ 1 R T ORI e P T 1 F'

E

ﬁ?‘i I g ] - 7#& T H [ A ["&(H_'\ button F% command

Vi) PR R A PR SR AR LT
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LT » SRS e U Y (o m 18 f -

HISEPEHS J2ME AR (B 4-9 ~ [B1 4-10 ~ [gfl 4-11) -
(H & % = ffif class : BMngr Loginlnput ~ B loginBoard ~ B_mainBoard)

import javax.microedition.midlet.*; import javax.microedition.lcdui.*;

interface BMngr_Interface {
public void changeBoard(String boardName);
public Displayable getBoard(String boardName);
}

public class BMngr_LoginInput extends MIDlet implements BMngr_Interface{
public static BMngr_LoginInput instance; private Display display;
/*global logic objects*/
public Login 1gObj_login = new Login();
/*all displayables corresponding to boards' declaration*/
private B_loginBoard loginBoard = new B_loginBoard(); private B_mainBoard mainBoard = new B_mainBoard();
/*Constructor*/
public BMngr Loginlnput(){ instance = this; }
/*Main method*/
public void startApp(){ display = Display.getDisplay(this); display.setCurrent(loginBoard); }
/*Handle pausing the MIDlet*/
public void pauseApp(){ }
/*Handle destroying the MIDlet*/
public void destroyApp(boolean unconditional){ }
/*Quit the MIDlet*/
public static void quitApp(){ instance.destroyApp(true); instance.notifyDestroyed(); instance=null; }
/*change Ul presentation®/
public void changeBoard(String boardName){
if(boardName.compareTo("loginBoard") == 0){ display.setCurrent(loginBoard); }
if(hoardName.compareTo("'mainBoard") == 0){ display.setCurrent(mainBoard); }
}
/*get particular UI container*/
public Displayable getBoard(String boardName){
Displayable displayable = null;
if(boardName.compareTo("loginBoard") == 0){ displayable = loginBoard; }
if(boardName.compareTo("'mainBoard") == 0){ displayable = mainBoard; }
return displayable;

[q\%ﬂ 4-9 class : BMngr Loginlnput]
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class B_loginBoard extends Form implements CommandListener {
/*1ocal logic objects*/
/*UI components*/
public Stringltem showMsgl; public TextField UserName; public Stringltem showMsg2; public ChoiceGroup isex;
/*commands*/
private Command enter = new Command("ENTER", Command.SCREEN, 1);
/*Constructor*/
public B_loginBoard() {
/* initialize UI component */
super("login page'); showMsgl = new StringItem("input your name: ", "");
UserName = new TextField("", """, 50, TextField.ANY);
showMsg2 = new StringItem("select your sex: ", "");
isex = new ChoiceGroup("", ChoiceGroup.EXCLUSIVE);
isex.append("Boy", null); isex.append("Girl", null);

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
this.append(showMsgl); this.append(UserName); this.append(showMsg2); this.append(isex);

/* add commands */
this.addCommand(enter);

}

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null; String oldPath = null; String newPath = null; String align = null;

if(command == enter){
BMngr_LoginInput.instance.lgObj_login.
verify(UserName.getString(), isex.getSelectedIndex()+1, "Location-NCTU");
BMngr_LoginInput.instance.changeBoard(""mainBoard");

}

[q\%ﬂ 4-10 class : B loginBoard]

class B_mainBoard extends Form implements CommandListener {
/*1ocal logic objects*/
/*UI components*/
/*commands®*/
/*Constructor®/
public B_mainBoard() {
/* initialize UI component */
super("'main page");

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
/* add commands */

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null; String oldPath = null; String newPath = null; String align = null;

}

[q\%ﬂ 4-11 class : B_mainBoard]
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C. HRGf]
0™ PUML fif [ S HIFSIO ™ 8 7 i« Ssg bl flee flm Ipa
<board> " Ff3r Pl i 1 £ [ o PR 1 IR P TORL o R EE
PUML {15 it e o ffli 2 8 pm [ o

93— {f<board>= fo15 = PUML FIJ,"H‘F*[EQ%W RIS
r—m ERREN Y ﬂi‘jfﬁﬁ' B [R5 AR R

/i o flH ?1}{1 Al sys |ﬁ<board>ﬂ?ﬁ1_ﬁu@“ AP ufﬁﬁ\ fi~
E}*[

A1 ffi<board>= iy & PUML Rl v puff ™ [ /1 il i) s ™~
’15“']@“ BHAE i [FpeAg (= B ’H[E'H W BT f[ﬁifﬁlg'ﬁﬁ”?lf“ﬁ’?ﬁ“
FORSRT ERIP 4 s (EET R ORI 1
(R il R PO R 2 rir‘ﬂ[*lﬁl” H ARl i) Jzﬁl{—}q*l*?@%
Fu =i button i command) - %h% CEY (RS ST A

93~ f<board>= fol's 1 PUML (U 4F i HTE AN (1932 Hi (single-selection
choice group ﬁ‘/ single-selection choice list) > j’»FIJ I }{ij’ fpj B s S B
I i i AT

S E<board>= fols A PUME #9H i f}ﬁl_ LT E 1E‘ﬁ'(multi-selection
choice group FY multi-selection:choice list)» ™" i'I'] }H 0 P B N B
O R A

I

PUSRTIAHSTIORG - SRR PUML T (FH - ]33 XSLT #
P > TR 9 J2ME AR WML A0 » J960 % appendix fl1 -
AN SRS T lﬂ*“irﬁ 't 7.2 BP9 Examplel {12 JREHE A 4 BIRES o
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Chapter 5 Comparison

5.1 R 1H /Pl P

T‘iiF% ATF 1> 21 PUML A e R | XML SRR 5 2 et EZ | A
F“}Flf_n}?}. S N igh ERF SRR L['JlﬁﬁiigﬁFIF'JlfsW :Er:s'ua% F%UF“
i o

T

A. XUL (XML User-interface Language)

[ @E#‘

S| @ R ORI R SRR S )
= A mm#uimmpﬁiﬁmmﬁmeminoﬁﬁﬁgm
U= /o P pvEES (layout) » +9E |AEISEPERY element s o [RIF= XUL
[ e HJEﬁ T R R -

() %;{Ei!r

iﬂlrlf%ﬁ PC l—gu;fﬁl?i,”%ﬁﬂ PR ATl | ﬁplﬁéﬁ vk > E element Y
[ﬁ“ﬁglﬁhﬁffﬂ@‘kﬁu@“iﬁ;lpwvﬁ‘nﬂi’@j1<wmdmm> <menu> -
<deck>...... Z%" [*“F“’ i3 EXUL A 2B 1 - 2 l#f’ﬁ”}’ﬁiﬁéﬁf A
=t I—F[J]E[[F' HAE jﬁfl PRIET, .’%gﬁ #fﬁh YRR ,@;’@Fuﬁﬁ];@ f=py
UHTH e

—m

B. UIML (User Interface Markup Language)
o @Eﬁ
it UIML f[1> fiFEILJ??fﬁ‘JIEﬁ”%’%Z }lﬁ]’fﬁ[“ T g S (layout) » '] &
[P 8T o o B B T RIS R
B PP 5 05 5 o pflE 2 Hiattribute/ parameter) » 7Y
Ht [ R f%’éﬁ’?ﬁli%{qui@ﬁiﬁmf R ﬁiﬁ:ﬁ‘ H[J['Eﬁ?ﬁ?&ﬁ o MIERLEEL
UIML A~ (8 RS S8 A S T Ry s ooty
JAE 2 SHCP 0 FIB R0 7 ORI 6
(0 F 138 7 oo [ e pfi J%’xﬁ“ﬁ%'}?lf(layout structure) ~ ff1 ™[5 /1 |}|7m (e
[ g~ (0P H A RS20 B9 UIML R ) R
- FE#E ST "‘,ﬁ‘)%{f%,’ﬁ’?r%%ﬁb O Jﬂ“ﬂi" PC - ﬁglﬁ%& ['p‘/i_ﬂ i
pJ TH ﬁ‘gﬁg
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° t—;a%!,—

1. 7 UIML f[1> fli= ] /7 plqﬂﬁ(layout structure)[iV FEE > [ I i b
SO 18 0 e IO R Phﬁﬁ‘” o
é}fﬁ[ﬁ' e L PO - Pﬂ%[%ﬁﬁ}zﬂfﬂf‘miﬂﬁl fr iR

> STERIH R SR b PR T SR = S P
b gy

2. UIML & [ty & » S ulisi i (render) i i) ™ 8 /1 P ot -
ISR > SR e UIML 2 (IR > g 2 i i o
P Ao (RO E(mapping) WY - FIFFY UIML 7 RLSRRYT
FEAHA render fif L Sl g -

3. B FERUPTE S R A render"ﬁ"ﬁ’%%ﬁrender
LSS o TR BB H A P ORT S A5t
PR H T PP BTSSR > fel - UIML G pLERpueyle x> 2 iﬁ'
A5 UIML [0 {3 i fRfer SR A S render -

C. WML (Wireless Markup Language)

() 'QE#I—

aF'Htu’wﬂf;%fg.*%:fﬁmw e Al )
(E Fﬁlﬂl X1 card pufiss. = WML F F’?‘F’JLFIJ element [iH1F % H:fzﬁlﬁﬁ
IR R L T T -

) %g{%!l—

(88 PRI 3 AT RIS 70 PP R
F ‘?ﬁpuﬁl [ g WMLiE[ FA WAP lFHun THI(ED
iﬂrf%ﬁﬁpm WV =PI A g & WML SR R ﬁ; Sy o Y [FEJ%T
fel [kl flf LI ] 60441 44 76t (abstract level) ~ [Y 5 T AT E| F PP RS
Fl» PO BSR4 PUML 2 S8 oot

M_”R

D. XForms

° EH:

FEAFEI T B “Form” HLH W RIEHFVEIH S (o

2. IR T AT i PRI PR BT e R e 0 = ﬁjﬁﬁmm

3. AM] XML Tf*“ﬁf%ﬁ'ﬁfrﬁ?“ PR o R 1 FUE*?HT?*

4, % ﬁ”ﬁ?ﬁ? FUEYER| iR ST |FPpE R UREIEET » fl =71 client ITHEI i
PSRBT P E@?Fﬁ"ﬁ =] serverff‘f*rﬁ'

TR AR ﬁlﬁfai fio S e T > RIS -

“+ client ¥ J|EI i E’ﬁ,%'iﬁ? IPL’T%'LYIE fol 7t server ff}&aff;'ﬁu EEERETET > BT

[um—

> W
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TR D server FiErE R ETH B USROS
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o

ﬁkgui,‘}i{z—‘ﬁ@i (B PR o e RS b Lo 32 E

E N E@Vgﬂj%@*k E Jz‘ F:T; T‘i

P TR A PR B R D

S EINES

[F5-1 FEfrH A p[}“[LDHFIpJPqI]
PUML | XUL UIML | WML XForms
Element fUgiyEl | D 4, 7 T T
Pl B | TSP | FORRES  | BUEREY D | T P | R
HATHIEL | JPIHF | PUH S R AR | A
Fraffy | A il PEEE | A
?E'I I E3 7 A | Bl g z 5
= 55 W o
RElCEAE
£
LERIR 5 . m T
B3 5% e g
c%@%aﬁﬁ
%E'j F'F VI AL i K 2 [
Y RETH T @ fi%
i g

Pi9t - & PUML A1 UIML i gt fE T AR I ]

ik (e 5-2) ¢

[#<5-2 PUML ! UIML [i95=4if]

TR

PUML UIML
o= % 1 E[El‘lgﬁl}z";ﬁ‘;ﬁ’ﬂ ffli™] XSLT (FIGECE S (render)
=1 A pl#ﬁﬁfﬁ%ﬁ LIV | [ ]
5%
B RO £ R | % 2
fitt
G R e
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5.2 SRR UL

PGB JavaML 5L¢fj&%¢ﬁ~ PR PRI A R e S R ) 5
ﬂ%”J‘H‘*{L Java F uf[f[ B e ’é (it i Pl [P = Py [y Kﬁ[ﬁm it
i Piﬁﬂlﬂ Jb‘géﬁfiwmﬁﬂ % TE'Q:’E'— (= B A BT 3k o 1) -
ﬁﬁukﬁ_ﬁiﬁﬁ B 4 1 JavaML guﬁ_r , J’H zmﬁu ,ﬁl’g P S
o H =g Jl?ﬁ SUTERSPIRE R G (R T FRH] JavaML » & fi§)
][F =t PGML AR RL T
- %vaML;a = &%) Java 22 ”F‘F l’?r%;ﬁ‘ g GNP iPRIE “ﬁ'ﬁﬁ’?ﬂ%’ T
&7
- AEY ljFrmEI/ Af TRy ,i?})ﬁ’»‘}[fj’ﬂ%ﬁﬁﬁfj.‘?gw%ﬂj%gﬂ‘ ) u};;i;;&;ﬁfgg[
p ﬁﬁ}ﬂ ViIE AN R o P e A I JJFFWE“"‘E‘”J*E?“FW%_%%ET
?F[ BISEIE aﬁr:,  HEEE f;lﬁllgl > 191 : J2ME #1 WMLScript ©
piF= s ™) JavaML lé’rtHﬁﬁ%_%{g_f;rﬁﬁmgaﬁmijg F'@?ﬁ s
7= Java HI WMLScript — & oz g {4 %’?fﬁj tHH] JavaML ﬁ’ﬁ‘ﬁﬁﬁl f
WFEEET 'LﬁiT“'&ﬁ?“EU WMLSeript =V » (EL WMLScript
%E?“ﬁ%f\iﬁﬁ?ﬁﬁ Mg shl T VECA T Java HIT T JHE BA fieE]OR=
Jae I Java it IE:I Pzl Array) o = i FEIRERECET > {E WMLScript
TRE | /]J(Array)p VBES s fE F@‘ﬁl & MRS ﬁ&iuf, (

_FE[\J%FT
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Chapter 6 Mobile Application Transformation

6.1 YE{ i FUR R s

HiFII"'| PUML / PGML 8ty [ (A G0 et 5 e R 0 e o Rhird
[f0 2 | XSLT B¢ A Fogigg bl » K5 vt = By (RS > g g e i o
RO R RS o T R U 1 R PR
TR R o [ S LR -

o [T > ) F e PR I R - T PRLER IR XSLT style
sheet @p}‘qﬁfk% E#— {,j ﬂjp[i F{IPF];%{)‘HWEJH Ui i = E iR | AR

FTRIRE 2 [ o e S AR T FRL XSLT style sheet F”f‘%ﬁ SRR
WW%w%r ﬂ%ﬂ£WW@%$H A R S R
AR RE PO o PRI e SRS o S i T T TR S TPTHEST
= IR IR 25 PO G A i bR AR 7R LR (pattern) -

6.2 7A16.3 ajfl }Hﬁ"hﬂjﬁﬁ%ﬁ‘i’ RHRMLEIE PR E - el
fr =t (transformatlon pattern) ».5i {lERL WAP Transformation Pattern {1 J2ME
Transformation Pattern ° lj:;LH[ W FEBE S ?FB | ﬁl?i‘ﬁ#}%ﬂv@@iﬂ =%l
o N AL e 0 5 B (PR e B AT S B R PR
P IVET

6.2 WAP Transformation Pattern

i AR RIRPIFURL R PUML ¥ (g WML A= pRpvisls gl ]
Il b}{ﬁj’ PGML ¥ [ iHidgin% WMLScript %?“ﬁ%ﬁ@ﬂ@ﬁitﬁ Bl e
I} Ry £ fﬁﬁ WAP Transformation Pattern °

0] PUML / PGML Sl = gh/isR [0 Aty ieifgany WML / WMLScript A
?Qﬁﬁj/ % 5’??]3@?515 Ve owml A Lwmls A 0 Eﬁl%p@@lﬁ@;ﬁm’ﬁi [ﬁj_ (e
R e

A. 7+ PUML/PGML HI;’E"[’—F[ VARGl » E gEE TV B s Fﬁ] R H|l
Tt WAP ]I A7 | PR ALY e il (i WMLBrowser context Hi o Bl o

41



B HER [fIJ‘ (77 PUML ¥ [F[1> ;jzj frl |f* board [ It ,}‘;Iﬁl[ﬂ (R E, F[\/

Rl TS PGML % (1 e A €780 = i o | fﬁiﬁﬂ*ﬁﬁ"‘ i
[HJ CPERVRRLE & WAP A ﬁ“jﬁ [RERH - '”fIJ‘ [77 WMLBrowser context >
Hrl) HJ h’ﬁ'@ S ‘E@HDH LT L*FEF[J %ﬁ/ o F s %[T%é:[iﬁml GRYGL 5 il FJF‘§
) I[_'E”JJV'} WMLBrowser context [| FSR@Er €7 » 4 FIRLE- 2 7 A9« 1
U

({557 PUML [l 7, fO@gt1

it PUML ¥ (Ff1> @@w J?}%[?F'J [m&. o — FEIfL %_@Ei?afiﬁl%glsjﬁgg@, 7
;H<object>1F¢[[—‘ element IY attribute — name it ik iﬁ?@iﬁﬁlfﬁgﬁﬁé REX
ol 2 1Y WMLScript ##(fTiF%PEEpY PGML [’ﬁﬁ_g}; ESERGNE Fﬁ,@g’vgu
WMLBrowser context f[1 » [P %89 [éﬁg@(m & AUREZE! o

bl FERIRAURBE > e PRSI 1 /o [ (U component)ElfJ;Eh'f E U
JRLE o 7 PUML It I s i ﬁﬂ@[%f’ﬁﬁ;@ attribute —
name FY iname - ;Eh'f U'FETE’*%J" ['E:I BT RS ﬁﬁ@@(ﬁﬂﬁ?ﬂzﬁ?
%] WMLBrowser context f[1 - "TT FI]W@EIF i) FIFECE

BT Fy o PO A A PR el L By £ 6

Board name_ UI component name_UI component attribute

Board name }:L" [ Z2f - F RS H [ H AT [ ORBEhL o H P <board>
[y element content [ 1°UI component hame 2| RLE0H] | [F17% [ iV attribute —
name [y iname FUEIE (i o 7 PUML 1o f0 58 /7 170 (FAY element [ 1) F|
@7 i1 (attribute) » A T A E Rt i 2 e RS R A R T
7% WMLBrowser context f[1 > 57l |t F]_}"[EIUFAI?J FREH] *ﬁ@l UI component
attribute 1 (P LA E AT ﬁ'lﬁﬁaﬁ”p[ FIE R e (R T i
7+ WMLBrowser context [| Iy £, ?E?Tﬁﬂ%— F o

PPSERFIE
fi¥]H /TE1 | <picture name="demo" source="demo.jpg"
7 [Fp Jfl i altText="Demo Image" align=""center"/>
fi [ B/ <board name="welcomeBoard"> [/ element content]
Lt AN N
& 4 pURg
¢78
Eayi=aN] <img src="demo.wbmp" alt=""Demo Image"
WML A= | align="middle"/>
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[NELTE WML 1> <img>fiV attribute — sre lFH[ attribute fi
Tl (i 3k P AR TV Y SRS

<img src=”$(1mgSrc)”>iT’uj N Bl =R S |
PRZOF ] P PR E R SR T 5 PR R G T Rl
I il A i PO RPN S g S TR el
e

HEH A
T ﬁ‘- E[fj ;EI‘ I’—FI

<label name="hintMsg" showText="input bellow

informaions: "'/>

ﬁ?{fﬁ [ B <board name="welcomeBoard"> [/ element content]
g BT | welcomeBoard_hintMsg_showText

& & pURgr

1%

Eayi=aN] <b>$(welcomeBoard_hintMsg_showText)</b>

WML 3&@3“‘135

ﬁFJﬁgl: [ﬂt b<label>7 fjl M |8 /7 1 FRUAZ > - F e Y

P | r“[tﬁFfE[{JF‘%FIJ@“W{j?ﬁLﬁﬂEJFE,J ) H“mﬁ'&fﬁﬁmﬁe&
'E'fg{ﬁﬁ 4 EI:ISFJEI %ET% b IEIEIJ;%)I E'IJ‘EI'UTP 3
& R R P s i <label>[iY attribute — show Text
R

fOEIH AT
R E

<textnote name=""userName' type="'text" title='""name:
H/>

T’F“[ﬁ [ B <board name="welcomeBoard"> [/ element content]

YV X5 | 1. welcomeBoard_userName

&4 AV | 2. welcomeBoard_userName_title

%3

RSN <p>$( welcomeBoard_userName_title)<input

WML =5 | name="welcomeBoard_userName" type="text"/></p>

ﬁﬁjﬁéf I 8 1 Elf‘@} & R o BT fﬁ%@mﬁﬁl}%f
(IS WML FIIES J<1nput>pj attribute — name [ > “J’a“}%
FL7 WML {1 E'H\'\r‘%léﬁiﬁlE'J%‘{ﬁ‘ TR U -
IFSU P 8 /7 oo (0 1o attribute — fitle o 7 fjU M

NI i b 'FQT'EI BIH o PRS- BT
ﬁi?" & DE PR o PR ER “ lﬂifj;a o B %—ﬂ:
%wmglafujm@géﬁ BRI P T RRL R
F= 7 Hivs WMLBrowser context {1 > 57| & % 57 FEjiig
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R e8> B {7 <textnote>l attribute — title IV g% il -

fﬁl B E'l
T ﬁ‘- EIfJ ;EI‘ I’—FI
T

<listpaper title=""select one fruit:" iname=""iFruit"
mode=""single'">
<item showText="apple' />
</listpaper>
[ B <board name="fruitBoard"> [/ element content]

g B | 1. fruitBoard_iFruit

&2 PR | 2. fruitBoard iFruit_title

1% 3. fruitBoard_iFruit_iteml1

Eayi=aN] <p>$( fruitBoard_iFruit_title)

WML A=V | <select iname="fruitBoard_iFruit" multiple="false">

<option>$(fruitBoard_iFruit_item1)</option>

</select></p>

ﬁFJFE-E TP H o 7 Elllﬁifgéf = FERSEl o BT @ﬁ@@?ﬁ*ﬁﬁl}%ﬁ

FLTHH [ WML fifi<select>fV attribute — iname f[1 > ¥iF
AL WML [ SR | 42 P oy

'HFU“ H B R B i attribute — title 7 (17
i P B ORI 16 /s s -
S 3 U RO TERI i o ?—Przpﬁj sy
S0 TR s R o5 o PRIy LT R A
[i&5 bt WMLBrowser context {1 > 7" & & 577 FEipvkg
o7 B s i <listpaper>fiY attribute — title PO ©

I’—“{EI HUH AT e P e E'IEI'\’JJE;‘IF' o kLI’
SRS« e R - 4
S LR YOS+ I I S

Bl & 57 = FERSE F A o rj<hstpaper>Hlp‘H»ﬁ £ %

<item> - Fvl"] &) {i<item>H SRR gl ?,Vﬁﬂ’ﬁl{lf?@

R FINET- (F<item>SPEpvARyy T EG

xxx_xxx_iteml » 277 {[A£L xxx_xxx_item2 > I'JIFREHE o

B PGML [l i ) Foh]

B TR T T Il EJPGML‘\D (I AT €7 2 g & > 5 WAP
PO PR BRI @ieﬁn IR > B3 L L B
Sk - AR £ o
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% POML ¥ i1+ [ 2 BRSO €7 - LY sy 0k FlS

Logic object name_ global variable name

Logic object name {9 f 15" PGML ¥ ]'#EIfJ<object>iF%|'[*{ root element HIEIU
attribute — name > *' | #&K A 5 F/— = WAk g i i PGML ¥ [ > ~ifikhLl? s
F F:ﬂ,’(;f AR L ) R P [ - global variable name fl.¥s F A% HE{F
7Y = IAdEefiu<variable>[" attribute — name - ﬁlﬁ}xﬁﬁ?ﬂﬁ FAH B =
' IR & WMLBrowser context [l 1FVA#E ﬁﬁﬁﬂféj%- FY o

BRI
BEEPF (PGML ¥ [F)[[1F = i87@g | APy WMLScript gy £/78
UserInfo.pgml [|Ifi) userName UserInfo_userName
UserInfo.pgml [[ [/ userPassword UserInfo_userPassword
FruitInfo.pgml [[ 1V choosed FruitInfo_choosed

B. PUML {55 WML fOgets4 f||
B Al R pu 2 s G PUMI B WML frogeiga i) -

PUML ¥ (i AP WML iR 5 - 5 WML ARl 7
PPFELPUML (i i EFE ity i £ 1. puml &5 wml «
I+ demo.puml = demoswml

R iy WML RS ] 'lfl' ffl E'J<template>iF§F it element » sk
-5 it WML card fl1E1% ~ AEIIfEeE > AY RIS 1Y FEG e LS
(et I,EB P [ ﬁm‘i PUML fJ<board> element content F‘I [ij[j}*F"‘[i 0

g i i WML %?Cﬁ%H 1> =] flit card f| Iﬁlﬁ tlﬁfj<prev/> ([l == 1)
iﬁ[’[ﬁ' task < [N EL T PUML fl1 > il E'J<nextboard>§§ i element W\ELTT‘JU E jfklﬂ
I ORI « 7 WML TR - 2 7 <go>
(it element A AR il ™ /7

pRIg= > =475 tlﬁ*éjj‘;j\ <template>& 4
<template>
<do type=""prev' name="UlBack'><prev/></do>
</template>
B TR 1 VR - EROS RL F p
=t F[fj]'E[[ FH {?E-ﬁgﬂgﬁﬁ?ﬁﬁlﬁfj o
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TV Py WML B E g (4 1Y <card> element
attribute — id FIVgf{% {55 f][RL -
- (@user-interfaceName_index -
(@user-interfaceName  fl ?F”[ M EF Y PUML ¥ [F (i
<user-interface>fi"J attribute — name g} < )

- preSetting °

R/

s DemoULpuml (£ root element [[}:L<user-interface name="DemoUI">)
q@ﬁi"_fif DemoUlLwml % > WML %E}kﬁ%“[g &) FA,[F]XJ I'[E{ card °

- flithl<card id=" DemoUI index™> > ;- ffitfl<card id=" preSetting”> °

attribute — id ['gH{% i i @user-interfaceName_index [1Y card > 557 ffif
MBIRY card o R wml #1137 (RS card F"[EFFJ F%”JL PUML ¥
FEFI T Bie | 2 PRSP [F (global FiY local fys J‘E@E{?J|5Ff]_§%l)ﬂj S Sﬁg B
@"@r

> F|H |5 e S5 WML Script 1Y global VarDeclaration( )
function > %tﬁm@fﬁﬂ (Fy 2 gy -
> o (R P flﬂqéj‘ [P inner card o F[[*' [ iET_IfHEIU inner card
e T | R P R = ﬁ@%‘ﬁl@l%%:' (chain of inner cards) °

v ]

a) = [ RLEE Py |5F (logic object) fﬂ — (WA %Y inner card > H
attribute — id [ JW FAHES

- ¥, 7 PUML f[1 > £} global logic object ¥ » £l S5][ESfY inner card
E Y attribute — id [INg]*% il inner_@user-interfaceName_@name-
- ¥, 7 PUML f[1 > £% local logic object ¥ » £ S5[i5fY inner card fi%
attribute — id FgH]% [ffi £ inner_@boardName_@name -
( @boardName ﬂr?f/ local logic object i+ fir/<board>fiy
attribute — name FUEHE [ - @name L[S AFEHP [FiU<object>
HY attribute — name g% )

b) e py WML AR 1 > inner card (1 J’E SUE IR
REEHPIF > 3 PUML Py - e j‘F:F IE_PEMEJ inner
card > [AHENTZRVE e - — S > [N Pg‘i— IELF A% inner card
£% chain of inner cards -

c) attribute — id FVRJIE fif El @user-interfaceName_index fIV card, J27F|

onenterforward event, ([ | ontimer event (timer=1) e
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LA AN

- ¥ |#] inner card g H[l ontimer event M3 & > [PIfRE] 57—
inner card S HEi= o

- ¥4 inner card F'fj:jfl » [l ontimer event 3% & o {fIfIRE]
attribute — id Fg]*% ifi £ preSetting AV card s o

d) & {f inner card ﬁ[ﬁ Tff I {E event :

-~ {[#£% onenterforward event o [F=event BT /% > Foldh AFIENERY
REE P [ pUAEISEPEE WMLScript 4[] 1f% global VarDeclaration( )

- — {f#£% ontimer event * [ event #3T % > [ fz"*Eﬁ"'EEf‘»ﬁn =N =
inner card - ¥ — {fil inner card Eﬁ%ﬁ » HIfel = attribute — id
Y% i £ preSetting fiY card (timer= 1)

attribute — id g fifi 7 preSetting fIY card 3537 {fil “RIfY card o F[[iy

il event : onenterforward event #! ontimer event :

a) 7+ onenterforward event BT & > FIffTIVE I ES I%KJEH 7k PUML
I FEE R E TR (UL component)ElfJﬁ[F%J%%'@? °

b) 7t ontimer event B3 % > TIERT PUML ¥ (] lﬂﬁ*ﬁ%@@ > 33— i
fol B SRV R A |8 7 e e IR card -

fEig Y WML / WMLScript #= 8 S B [R>S i o 7 ] F"Iiﬁ i~ ﬁfj‘“ H
U T TR 197 cads K -
cards FIVELEH L Dattribute=id g T L @user-interfaceName _index
[ card = chain of inner cards - attribute — id [IV'g}{% {ffi £} preSetting [IY
card > PUML ¥ (% H[F%i{gpfja‘j— (et fot B SR G0 2 8 77 o AR

card °

PUML ¥ [Ff[1 > <action> element content [[I[iV= —~ ([l child element ﬁ[ﬁrrff
EPEZ]- (W temp card » FEZ temp card fiJ attribute — id [EFE fifi £
@boardName_@actionName_temp|[child position]

( @actionName £L7F child element 77t f<action>[" attribute — name [V
FFIEFT o [child position] [V fifi » < FIFT ]?f/ child element W <action>f"

element content [[ 11 RV A o)

a) LT Y WML RS temp card (1R ERUET AEISER R
[ child element > {TiZh 7 <action>[ element content f[If/"FI™—
= Jiﬁ— iE,IPEMElfJ temp card IF'T]Z"* HE DRI e~ — T
Pdﬁ?ﬁp\—’iﬁ— iE_IPEII[EI@ temp card £% chain of temp cards -

b) FlI<nextboard>3fJEfiY temp card > [E ﬁﬁ@gﬁj— (i@ onenterforward
evente M} [FEREID > (7 KF'T Eh F::yj<nextboard>ﬁlfj attribute — goto
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d)

[ R IO o S card ¢
FlI<use-object> ~ <change>%{"[&5fi* temp card > ﬁ%gﬁjﬁxj (i event :

Tt

onenterforward event #[lontimer evente =' timer value £% 1 (timer=1)e°

§I<use-object>;:fj’j:%lﬂ temp card IV onenterforward event FLEEEY
Eﬁ ) fﬁlﬁfi?%%<use-object>ﬁ@ attribute — name FV'gf1% il > _M*/::U;\F%
(RS P S O AEISER TS WML Seript f> SR B
attribute — method [V (il » A FREI ™| F:ﬂj( WMLScript fp[Hf
(i function » Y[HN 5% Fﬂ’ function %El I ‘J*EWILJ:' FIl IJEIIF

<use-object>[*J child element <param>ﬂJ attrlbute — select [Mgf|%

i SRR AR -

"é’[’<use-obj ect>%]EfY temp card IV ontimer event W‘E@Eﬁiﬁ ’ F{Iﬁ
P 1Y chain of temp cards 3= "F:» (AT — il temp
card °
’é <change>%fJEf1™ temp card IV onenterforward event H‘E@F‘}Jﬁ
Ff Iﬂ&j%gﬁg}‘<change>ﬂ ¥ child element 7 [fi] > 1] it [l IR
child element £i<use= ob]ect>ﬁ£
i F:j<use-object>F ’%ﬁ s J\E@tir’fif}ﬂ (Y WMLScript 1
fi chsnge( )-function= {Ffunction %{EZI: W= 57— (Wi
(component)fy 22§yl > Ei<change>fi") = {[il attribute — container -
component~ pdate AN I /7 ﬁ? TSR £ A
(PR JW EPRHI %& 2HOA [ a) - 917 [P (newValue)
i %2 Bl £ 4 FH Y = [l 22 g (callMethod) Y= Bl o £
<use-object>f*J attribute — method ERA ECUE
child element £ text child EJ‘E
Fh+ 37— ({7 PUML ¥ #HI "ZF [ global logic object FiTs5 Y
WMLScrlpt fY change( ) funtion » ¥ global logic object fiY
» IR 27— e PUML ¥ {F pl1ieHZH Y local loglc object AT
a:TV B WMLScript ff{fiV change( ) function - ¥ 7 = [V logic
object FUF‘T HIff0 "] PGMLchange. wmls({E{81 2R e T % [y
WMLScript #{)f[1fi* change( ) function -

| function %’TEI_: =g 57— (W32 Ey(component)fu 32 Ly -

Ei<change>f" = ([ attribute — container ~ component ~ update ™
FEFO R O i ﬁl%@ﬁwﬁ@rﬁfz(ﬁ@m S G
Bl e ﬁ%‘if%‘ A [ ) 237 (=B (newValue) iy 2 gyl - J[| K} text
child Frr = Elfii‘l"ﬂll ° E)J_: [ 52 Bl (callMethod) ™ 5 By fifi £ 2

i <
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f) YN 7% chain of temp cards [[1 > f& &~ ([ child element FrffEEfY
temp card > T fLf! I<nextboard>Fr5{ T[] _"F‘F'fjﬁjf Hl[Hek i~ {fd temp
card 7 Fljﬁg ontimer event [T > [HITUFET child element Hr: v
<board> element content i "Tﬁ;_ PR 8 7 e FRELEsY card -

) PR Y WML éﬁw’iﬁﬁfﬂ WML 1.3 i % » Bl ) (= [F{F’
(U Z]F [ gy whmp ’Fﬁ?ﬁ(-wbmp Fi)

hy R EORG o FTIEE L0 WML A#T ) R WMLScript
e AT R

i) PUML [r<picture>fi*J attribute — align 3PEZ] WML pU<img>fiy
attribute — align - g% oS A RL -
(left, center, right) €< —>(top, middle, bottom)

P WML A= Ji@%ﬁ b7 o FIASE WML fi93 Fii > Bt PUML
[ element SRR AVES > 1152 appendix {11y PUML pJTa’UQF,
s > 1o FHEgEALT e iy WML A

C. PGML #8l5% WMLScript priEzes Hjf
B R FE PGML 055 - WMLScript frgEdga I -

5 WMLSeriptof[ 32 F @‘%@m Uff 4. (global variable) > {EI7E
PGML = [ fl1 Il J‘Hﬁl—{ﬁh FI2 SR U n] o P i
WMLScript 7 & » {fi#{:WMLBrowser.setVar( )*! WMLBrowser.getVar( )
_‘Mﬁ/ PGML pl1FF{fli = v = I8AeaElyh o] WMLBrowser context [ 1 A RLIE-
WMLBrowser context [[15V{ N0 ] |p% = RS> AT TV 2 i
pRIFsRl -

= fl §Ei4g3 1 B9 WMLScript fﬁéafﬂ{%l )~ (W79t B BRY function —
globalVarDeclaration( ) ° T}}E[’ﬁ function P oI iU E o [LRLF] R
WMLBrowser.setVar( ) }H?lfﬁaaﬂ;épj PGML #F’?ﬁLFh SEEREE]
B %0 E] WMLBrowser context [ 1> 555 = IASE JI%JL (PGML ¥
[P = Ao > fE@l5Y WMLBrowser context [IELJ%“EIWJ i) FHH ﬁ%
=Y A [

) s fEds s iy WMLSeript fﬁé’a‘fﬂ%l"ﬁ ~ (W9 B RCRY function —
change(component, newValue, callMethod) ° 1H[ function L5 |~ *c[VﬂEjT"[Ej
PUH o [Py o PIPEE S sl 9T (W32 B (component)
RO RLR LSRR o [ BT l["‘xgly(new\/alue)ig%f‘r%
E@‘”E‘Jﬂa‘l B R AR R RO 2T 2
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He(callMethod)hLZiii 5 By > e dpelifel fjll ™ | 104 = WMLScript A~
PRt function » i H@Fﬁ’ function i Jﬁh;'ﬁt%\'ﬂ“ﬁi@ P TR PR
AR o [T [RFIET= (s B RPN > AU EPERY PUML

g J<change> element [I9ff 5 GHpd s eyt > E H“ﬁ’ SRSl
F[fj@”r«a H Ijs¥ B | ETTFIJ;I—IH

PO 5, function IR A B ARLI P Eﬁl’#ﬁfﬁ@?
Nl

R @Egﬁ:‘—f » U IPT LAY function » A4 ST (X [P SRR
£%5J it function i FE‘—;’:EJI R4 T U deE'[p [ﬂL BT I%L?Jrﬂé'
fl > 7+ change( ) functlon H Jr%?“f o |Er [EI H = {5 = Hr(component

newValue -~ callMethod) » | &9t {jln H] 1 2 glofe A A r p U Yy
function U3 I'] ™ Fj[[tT change( ) function ﬁwwﬂﬁ q\%\'(gﬂ 6-1) :

extern function change(component, newValue, callMethod){
if(callMethod == """){
WMLBrowser.setVar(component, newValue);
}
else{
if(callMethod == "method1"){
WMLBrowser.setVar(component, method1());

zf(callMethod == "method2"){
WMLBrowser.setVar(component, method2());
}
Mo
}

H

[H‘?\' 6-1 change() function i’,ﬁ#ﬁ [}gﬁ[]

]EIF' | PUML / PGML F’?}‘"[LEJI#FI*J#@F'J%E#“ ’ 1f@i@M@ WML /
WMLScript .V % » A EJE% e o wml A Lwmls ;0 ) bﬁ[%%ﬁ'lfiq%ﬂﬁ?
ﬁﬂifr& fﬁJ— ekl ™ o HI9 5 fﬁJ— [EiCy S AR AN
& 4~ (i WMLScript ffi — PGMLchange.wmls > F:frﬁi’iﬁiﬁﬁﬁlﬁj— il
change( ) function » #{%* J”’Fkli/p‘k (Ell 6-2) :

extern function change(component, newValue, nouse){
WMLBrowser.setvVar(component, newValue);

3
[q‘%\' 6-2 PGMLchange.wmls]

FRER T FL‘H Fl s 572 22 Bi(nouse) f i< & [ﬁ:F' A S il
B ] R

& PGML ¥ IR RSP 58 BTy > 3 2] 07 1 3 = SRR R
<variable> > FY LI " |+ <call-method> - <1ib>pﬁﬁ' s T WMLScript
D o R SRR > P E Lang.parselnt( )iﬁf[ﬁ' WMLScript
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[ library function FVp=[IL] » fEe s 1 i OBy fI L -

® I s WMLScript ﬁ@*ﬁ?p JH;EZLP;\?Z[ (7 » A WMLScript FIJ EAE hﬂlﬁ
# PGML Y element fit 24T SEAVIELE > ' 52 appendix [ I"’l’ﬂ?[fp ¥ PGML
[RUERE » 1) E T e i WML Seript #HZ4E -

6.3 J2ME Transformation Pattern

7t 4 RS (transformation pattern)f| 1 > RIFIFARUAL 1 ¥ PUML ¥ {Ffiginy
J2ME MIDP A= RO » 12 PGML ¥ [ {#iiny J2ME MIDP =49
BRI o 1] RePEEs i | Fﬁ';ﬁ J2ME Transformation Pattern -

ffli*] PUML / PGML ’:’l’?}‘lﬁ“[ﬁﬁlﬁ (= EOER [ ?;xf_}ﬁl}zﬁ*f J2ME MIDP IE?“TEE;V
o BT L ficlass » H A4V  package ™ CIIZE [ VRN ) -

A. PUML 55 J2ME MIDP fssa |
BN IR0 HE s )1 PUMLE RS J2ME MIDP g «

® [ PUML ¥ [t fHSA{fY JAMBMIDP 1 i » (7 % % [P o
class » I'] ¥~ ([l interface o §Et —.—n&’ill?& %4 — ([ interface —
BMngr_Interface ° <user—1nterface>r€|l EEZ - ({7 E<f1 MIDlet pY
class > ' [F=class ~FIE{{E4EIE: = 3AHME: & 1Y BMngr_Interface interface
(extends MIDlet implements BMngr Interface) o =J f[ﬁ'<b0ard>ﬁ§ff’ﬁ"§§ﬂ‘
7% A<F | Form ™%/ fit" CommandListener interface [I¥ class (extends

Form implements CommandListener) ©

® BMngr_Interface interface [ fil method %TE)IW?( fit(implementation) °
~ (&L changeBoard(String boardName) method > ;ﬁ;ﬁyﬁé‘%ﬂiﬁ J ?F'[H',
ol MBS i 2 [ ST 20T I method Bl Vi > FE JEL’?[JEI’?%’F',
O

bl= (kL getBoard(String boardName) method - 373l S Ly €% - ij[H',EI’?
Fel 2V AR 5 /7 1> 207 I method LR 1 i > T TPV [Jv?ir?)}[ﬁl
O RO T SHPBE E Y: S 6 Pl
SR 5 PR -

interface BMngr Interface {

public void changeBoard(String boardName);
public Displayable getBoard(String boardName);

3
[q\%\' 6-3 BMngr Interface interface]
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- 63 PUML & (LY i B %~ 3 java it - I 80 3 e

[ class(9} 1 BFHEEIIYRYE class) » I') > BMngr_Interface 55

interface "r‘iiF;pl'ﬁ-jaVa Fepl T

a) <user-interface>FT¥IERY class(J[[# = MIDlet [IY class) -
class °

b) main class “ i}l public class » F 5[V class ~ interface T {ji*'| public
SRS o IR > [l () java ETIEOATE) class [ (&
- |F class fl public > °' interface 1=kl public -

¢) Jjava MRl £, =l main class [I¥ class name — 5 °

e

S E1EY main

THIEIRY J2ME MIDP A=A % > <user-interface™> element rﬁéﬁ’ﬁé?ﬂ-
[E7& 2=f | MIDlet fi*J class> ' F:ﬂj( class Hf [HE £ % 4 pu— [l interface —
BMngr_Interface - <user-interface> fm %f & Z[| iU class ¢, 1 £}
BMngr_@user-interfaceName - Sﬁ?ﬂ f* @user-interfaceName ?‘F’I pY L.
<user-interface>fi"J attribute — name /g% fifi -

TR J2ME MIDP AU » <board> element %’T?TTL‘E?U‘ [EENES
[ Form [ class > ' Fgf{ class #f {=~ [jil interface — CommandListener °

<board> Hr ] & £ Y class - &) #i % < B_@boardName - ;,F% Rl pY
@boardName ?‘F’I ffl<board>[il attribute - name [IVEf{*E il -

it BMngr_@user-interfaceName class |1 :

a) 7 PUML ¥ {Ff] I}‘ﬁiﬁif /[ global logic object A1V class > Tt §El
i %% J2ME MIDP A OfE Yok o & F g i
BMngr_@user-interfaceName class |1 — F'EJZ!F",B”#JFJ;;E[TLI R EECIES
TR mow SEIAED) 22 SRR pubte SR
Ty o FTEEEH P (logic object)SfEfY class » ﬁﬁ?}%—f (constructor)
P %%Ix;eg( Bl i 2 Pty JIH%EH[ P %“ﬁ???h;[ o

[7791]

7t PUML ¥ [F[IF]~ % global logic object ! J}“{LE{ B
<object name="userInfo" source=""UserInfo. pgml"/> °

SE IR e i

public UserInfo IgObj_userInfo = new UserInfo();

b) logic object (YR ¢ 1fel 1 “lgObj_" gl #r(prefix) » *[
o PR FY AR~ [ logic object © I IgObj_@objectName i
HIf@objectName i RLAE iU <object>Y attribute — name [V}
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d)

[ fifr -

T PUML < [’%JEHI?}éﬁﬁElfJ<board>’fl’?§q”E§EfJ class » T jEBIAY J2ME
MIDP ?E:“ﬁF*V % > ST BMngr_@user-interfaceName class
W’—Jpﬁﬂﬁ[géi%ﬁ”?mW'mw:ﬁ%%JMEﬁ
ARV (M private 1'5[[4%%%4 ) o fiFT<board>%fEfY class > E
K+ (constructor) 1 o1 U 1 [ 7% % PO PRI > TR
= EIG -

[7791]

7 PUML ¥ {f[1F|~ f[ﬁ'<board>ﬁlflﬁf[ﬁ?3 "

<board name="welcomeBoard" title=""Simple Demo'> -
B SR T ¢

private B_welcomeBoard welcomeBoard = new B_welcomeBoard();

7 BMngr_@user-interfaceName class [ 1> foI | ™ ¥[[f@E ] {E‘I (P

public static BMngr_ @user-interfaceName instance;
private Display display;

(@user-interfaceName £ g<user-1nterface>ElfJ attribute — name [Igf 1% fifi)
Frie PUML PR i il ogs - 1) 5% [ <board>Hrf i
class » EIIETI— (e ™ 1580 A P 3 o g5 J2ME MIDP A=A i
Il display.setCurrent( );ﬁ[[ﬁ' method _‘]élz%i‘:fﬁ— (et £ SRS {2 5 7

| o

il Tl

#7 '=BMngr_Interface interface [y changeBoard(String boardName )
method » Hf [EH R

PR ™ o gefil > SR F[F JdisplaysetCurrent()iF%[’[" method =
AL RS (R DA A el f}HFFrE [<board>FH7t
TR = 1 fﬂﬁﬂ“ J2ME MIDP fi J%Eﬂ w1 N ERL J2ME
MIDP #5594 F([ 6-4) *

public void changeBoard(String boardName){
if(boardName.compareTo(""welcomeBoard') == 0){
display.setCurrent(welcomeBoard);

H

if(boardName.compareTo("infoBoard") == 0){
display.setCurrent(infoBoard);
}

if(boardName.compareTo("'fruitBoard') == 0){
display.setCurrent(fruitBoard);
3

if(boardName.compareTo('' colorsBoard') == 0){
display.setCurrent(colorsBoard);
H

[q\%ﬂ 6-4  changeBoard( ) method [V J2ME MIDP & ['ﬂ%?“ﬁ%kﬁ 23|

g) # [= BMngr_Interface interface [V getBoard(String boardName)
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method » Hf [EH R

Pl oS gl o IR p! i R T EpV i v
(data type £} displayable) o 7 fHHBGHA 1 %’7 }[ﬁj”"’? E|fiu<board>H¥}
TR /e HSI Y J2ME MIDP A et 7 [iRL J2ME
MIDP A= E5i44 F ([ 6-5) :

public Displayable getBoard(String boardName){
Displayable displayable = null;

if(boardName.compareTo(""welcomeBoard') == 0){
displayable = welcomeBoard;

3

if(boardName.compareTo("infoBoard") == 0){
displayable = infoBoard;
H

if(boardName.compareTo("'fruitBoard") == 0){
displayable = fruitBoard;
b

if(boardName.compareTo("'colorsBoard') == 0){
displayable = colorsBoard;
H

return displayable;

[q\%ﬂ 6-5  getBoard( ) method iV J2ME MIDP #i fy[*d =4 A ]

7t B_@boardName class |1 :
a) H1§ " (constructor) T 37% Hire
b) 7t PUML ¥ [} H@“{Lﬁl [ local logic object FT¥:f/jEiiY class » 7 il

d)

iry J2ME MIDP ?E‘“ﬁ? iy s M= B_@boardName class [|1

~ BRI AP (0] new iﬁl’[ﬁﬁ{%ﬁ%ﬂ“) A
kUl private iﬁ[’ﬁ?fjﬁéﬂ") o I EEE P (logic object) S 1Y
class » El &F‘ =" (constructor) T ﬁ{%l‘%%‘? s BT TRk A P [’frpfjiﬁﬁgl
H[ ) 7 %“ﬁ%’?)i[ﬁl’qgj 0

[5791]

7t PUML ¥ {f[]~ [ local logic object |1 J?F”[;_F‘[ ik B
<object name—"frultlnfo" source=""FruitInfo.pgml"/> -
SIS T D

private FruitInfo 1gObj_fruitInfo = new FruitInfo();

logic object Vg £ f [ “1gObj_" ;ﬁ '”F[é?&_(preﬁx) B
FA [P Y AU kL [ logic object © J[] 1gObj_@objectName > ;ﬁ
HlIpu@objectName }L‘F’[ pRLATSEPEERU<object>fY attribute — name FYU'gf
B -

# PUML ¥ ([l P 8 /7 it 1 @8 J2ME MIDP 7
;vﬁgj/ % 0 M M B_@boardName class 10 — Fﬁjﬁf}i{j‘ﬁ?ﬁ@h’fl ,

54



2 £ S PCP) public i {5 -

[(57911]

P PUML ¥ I ({71 7 Pt ss -
<label name="helloMsg" showText="Hello, "/> -
B SR T ¢

public Stringltem helloMsg;

“ PUML ¥ ff [l 11 fiu<action> element » 7 {15155 J2ME MIDP A
AfRY B o M P B_@boardName class f[1 > — Fﬁjﬁf}iﬂtﬁﬁfl’f [
PR mew SR o (HT S RIBV(H S private
iﬁ[’[ﬁ'%ﬁ%ﬂ“) o <action>%'fEh* Command $4{% » =' command type fi
"] Command.SCREEN - [ priority F@*E’y 1o

[57791]

t PUML ¥ (%~ [0 ;’TE'IEIU}‘%*[;EE@ :

<action name=""'singleFruit'" showText=""Choose a Fruit"> -
ST S e A i

private Command singleFruit =

new Command("'Choose a Fruit", Command.SCREEN, 1);

 HAE " (constructor)fl 4 AYEE) -
- W R
- I%F{g Command Listener
(Command Listener J[[RL74 £ B_@boardName class > <55 [F
class €7 {=1" CommandListener interface)
- R AR ] e
- TR H I et B REE s i Command

[7791]
i PUML < ({11 15 3 [l B -
<board name="infoBoard" title=""User Information">
<label name="helloMsg" showText=""Hello, "/>
<action name=""singleFruit" showText=""Choose a Fruit'>
...... </action>

</board>

SR B AR AP S
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public B_infoBoard( ) {
/* initialize Ul component */
super(" User Information');
helloMsg = new Stringltem(" Hello, ", "");
/* set up listeners */
this.setCommandListener(this);
/* append Ul component */
this.append(helloMsg);
/* add commands */

this.addCommand(singleFruit);

PUML ¥ ] ifit<textnote> » 7t 155 J2ME MIDP A= - SPE(po
L TextField class « 7% £ {1519 TextField 914 + S 4 107
TR O 2R S0

FE A 10 ™ RIS HRHRSELY pog 5= (png ) -

T iEI Y J2ME MIDP %?“ﬁ%ﬁﬂj 3 E}l [E:I Bl PUML ¥ [F# » El’ﬁﬁ}iﬁfjél ([t
o8 o RS - R I 8 A R RS
class > FEIPFIFY method JI&H" 7 EAEI [El H [*%E)*[EI R T Ry
Y (P LM e YRR -

it PUML ¥ {1 > Fl‘ Fj:ﬁiﬁiﬁ}<action> element content ElfJﬁﬁ ) ‘I»}{ﬁ‘[’
<listpaper>r{~ A [ [ /T P17 (F PR 'F‘ PUML ¥ [FF l”"ﬁf’F’,
EVRERE P (e R o [ R T N (R PLIF?( R P AR class
H1AY method » {2 /7 17 (F AUTREE il [’El?ﬂz?}’ﬁ‘}é@(f’ fiy Féz method
Ve lﬂlﬁﬁﬂjlx’ LIRS T R REL TR e T AR R
- .g“ <listpaper>f*J attribute — mode [V'gf[*: {fi £} “single” E%(Ef
]E{ o] <listpaper> #f! ¥} & fY ChoiceGroup class [ FIJ
getSelectedIndex( ) method » S FVH {7 | /7 215+ FFRUTEE( -
7S PGML < fFF"Tﬁl_L ClpREE P > E“Ezﬂ<listpaper>’f’?
ﬁ%ﬂw@“ﬂw&ﬁ#ﬁ’ﬁF F S IfOAIBRL Y | B
[ J2ME MIDP {1 S FRRSERLE- 0 B - 77 A7 Frrgrﬁ u
fY method s VHRFE il & > ~HF -1 “J'F"?E*Néﬁ&{f{’dﬁc
P RS RO -
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- .g“ <listpaper>fi"J attribute — mode [V'gF®: (i £ “multi” Eif( Z3E)
Elj{j<llstpaper>r’?rﬂf§IJIEIF' A7 (TR 3}@;‘[ “y—
CEETY Vi ?H“*'F‘%_@EWJHE?IW@HEEETW G
T S SR H A TR 4
oz F'E”?EFF'”F” - WL IV Sy
IR RO IEY 120 3 4 PCfIE T HIR S 2 A
PRl “152;3:47 o

NI ST RS R i R T T S o i
SO (i 6-6)

selectedStr =""; //selectedStrfLString
for(int i=0; i < iColors.size(); i++){ //iColorsfLChoiceGroup
if(iColors.isSelected(i)){
if(selectedStr !=""){
selectedStr = selectedStr + "';" + Integer.toString(i+1);
}
else{
selectedStr = selectedStr + Integer.toString(i+1);

}

}
[ 66 %3 fyiomIR e

[l > FFT PGMLEA 5 ’ﬁ?‘l LRIt > T A <listpaper>TT
SRR ™ 18 /7 [P R i PR ORRRL O 1 BRI - [ J2ME
MIDP {1 > S FIRSFRL A0 B - k] | Ffrifﬁ,uﬁu method 3V HR7E
[V B> MR 1o ) o R P (e S iy -

E {5 J2ME MIDP %E;Cﬁ%ﬁ%@?ziﬁﬂ 7 » PP I2ME MIDP Eﬁ%ﬁ )
I PUML [V element fif U SEpYiEs: » F' 2% appendix f[1Ffif[AY
PUML ['RUff > 1) 2 e sy J2ME MIDP A=

B. PGML §#i55 J2ME MIDP Fsistf ]
BN IR O HE s S0 PGML fish J2ME MIDP fofiga )] «

= {fi PGML < [ A ORE P o 7 5055 J2ME MIDP 1 > @)}
E~ TWEIIE BT class ("] public sg i ﬁ%@ ) [y class 9 ¢76
8% PGML ¥ {f [ <object>fi"J attribute — name [INg}] ﬂ:@ ° lﬂ[[_{ class
E\J#?Fﬁ‘—i (constructor) | ﬁl: ([P 225

SEH R R » S RO IR - HIEUSIME MIDP
B Fji ,ffﬁfﬁy PGML ¥ element i iﬁﬁgﬁp | < i 2% appendix
IS PGML PO/RUfE » 1) B e i J2ME MIDP AU «
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Chapter 7  Mobile Application Examples

7.1 R B ER A RS

TEffiH] PUML / PGML e §2 i i s PRSP » [ 1) (PP M et A=
R SRR ) T e
S -

FHA OIS niqﬁdéffp'ﬁ% ot [ o T ‘F[/JEEI";E*JE%E'J@?CEWTEI St
i{lE[LJ]'E[I H A2k (user experience) > BT ] T 1] /TEIEILJ%E{’ "Enj\culﬁﬁ‘lﬁ%ﬂ
P E RN SRR S RIRLY ‘E%*?P BECTR %ﬁ”l* PR
-y SRV TDig o T L T R S R SR
[Efi Jﬁ%’é HERL © (HE A pl%-[r[ VA=Y $TS (UT-oriented programming) -

EIFI ﬁf‘rlg[ﬂ F]J;‘@:&ﬁ F[ J\Trﬂ»;?y AR

LoF — BARPRNE i S RUIA R = ot o = =
o f?;]j*—ﬁﬁﬁ'ﬁ%n |’}'Ir@lFf'EﬁlJEFJ[TﬁFJEHﬁ+(7Ji/[I (U1 7 Ry
}IIEIFT»)

2. 937 FEiJ ]ﬁ[ﬁ[ B E IHI EJPBBE“@ HH E-ﬁm fﬁFF["JﬁkﬁE(ﬁﬂ/[l : fﬁ[
B H g o Fl,)%ﬁlkﬁz RE] e R A 0 R -

3. w/i% o E%ﬁ%%{fﬁ*ﬁﬁ?u#(loglc object > H|] PGML & F"T}ﬁ?jﬁﬂ?ﬂﬁf Ell
PGML ¥ [ ) e Sl ) CH AR T ol BB 1 7 L)
| PGML i st ) <

I_JI[_{ PUML/PGML = }J’_%F' ?E LIE[JWTJ_J

SRR [EEERF]H ] PUML / PGML 5 R po (= ish [ =C pu = o

_-Ellll

FEs Slmple Demo U= Fl1 > 7 555 F’\ PUML #[I PGML ﬁIJH Ju o = ]ﬁ%}:f ESL
A0 FLEHYHG PUML ;.D PGML ik SHRCEIPYE o Rl [FYSEE Y [F;F[ SEN ﬁlfﬁF{*ﬂ_‘%
PR o Eg R P PUML > 2 RLRLEE & il P 18 /7 > Ristf
P FRETREE R [0 R T 7&’/:”@51;%@%%1?!(*’@1{@ P TED o T
PGML 1 > FI[RLAE SR e BT o
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7} Calculator ff5]="fl1 > = ¢ ui— ,4 J ;rﬁgf 1 Eh R R iﬁf[ﬁﬁﬁ—ﬂﬁ

I R R S T I#rip + % ~ mod » %) M+~ MC » MR ~
MS -~ C~=>I]k+- (I#F"I?Fﬁ%)?ﬁifu ° %JH Hill ™ SRR > o H S
KU H AR L (=BT T S REReZ fr] fTs” -

PPN oy flet = p s (R e T U S RV o ST R[IRLER S WAP
TR =N (ffl1 "] Nokia Mobile Browser Simulator 4.0 > NMBS 4.0) » I'| = ¥:% J2ME
MIDP 7" [ (i1 7| Java Wireless TooKit 2.0 [ Ifi hgl%‘ﬁiﬁ%ﬁ )Ef VRS e [
[t Fy iR [AE = ORI (PUML / PGML)$SHV S Appendix f[1 > I'JHE{H 2274 -

A. Example 1 — Simple Demo
% 7-1 » it 7 Simple Demo iﬁ[’ﬁ FIE[*JF‘Y’EE'J A=V Fﬁ ; fﬁlﬂﬁfﬁl[ﬁjﬂfjgﬁ [
AR 0 o RIS R R PR L s A

[# 7-1 Examplel 5 #H HHAYE 2 ((WML/WMLScript #{1 2ME MIDP)]

WML / WMLScript J2MEMIDP TP
Famtl ‘ B JJ’_AEHJ —‘\4 iﬂl—iﬁﬁlﬂ <J
Simple Demo
F Jﬁpg. G R

D amo }, P [)
input bellow informaions:
name:

) + cornfirm
Faull AEC B ﬁg’?ﬂ —;ﬁ[o_[ o

Simple Demo

i S

input bellow informaions: o Ut h “ .nf P e
name mnp Elow InTormanons:
[JESSWUI’DI@ name:

dcslab

password:

****31

g Confirm
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Browser

B4 Push Inbox
Main Menu

Famnil AELC Y
Simple Demo

input bellow informaions:

name:

doslak

password:

*****1

Féiliﬁﬁﬁ 3 FILJ?WH °
(37 [Confirm] )

Canfirm
S —
T 1 | . i YRS
U=zer Information :J H J J F T\E
User Information -_:'\ LLI ll_.\k °
o Hello,
dcslah «
your passwnrﬂ'& deslab —

dcslab

navigating following pages
to choose your favorite
fruit or colors...

your password is:
deslab €
navigating following pages to

choose your favorite fruit or
colors...

ey

Browser
Choose a Fruit
Choose Calors
Go to Start

B4 Push Inbox
Main Menu

[F il ‘ ED
|User Information

Hello,
decslab

Menu

i Choo=e a Fruit

2 Choosze Colars

navigs n 4 Start
choo

your
decsls

color

henu

R
GE 1 Choose a Fruit)

Choosing A Fruit
decslab
likes

select one fruit:

Fanil B
Chuusing A Fruit

decslab

likes

select one fruit:
IE:'ap:uphe
Clhanana
Clyvatermelon
Cletnan

Dstrawberry
]

+ henu

=JH1%]] Choosing a Fruit
Fm@ EIJ:E,{ ﬁE'[ o
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Fautl 1] g%_@‘# g‘ﬁ]fpfg\l °

Chnnsing A Fruit

dcslab

likes

O strawbeny select one fruit:
O mango @apple
C‘banana
I:::'\.wasutermnalu:ur1
'::'Iemu:un

Dstrawberr':.-'
™

+ henu

Faall ED | E 7 U (mango) °
Choosging A Fruit

Choosing A Fruit
dcslab

likes IikES

select one fruit =elect one fruit:

@] apple
'hanana
Chwatermelan
Cleman

o strawhberry
@ TIRNC0

+

herL

Famtll D ’F]’;”—\L_f:j Ed f (mango) °
Choo=sing A Fruit

L]

Select OK -

Go to Back likes
Push Inbox I
Main Menu seley Menu

i seicctok |
]

haly Goto Back
DWE

IDlen
Ds:tr

-
hder

Foal BD| | L R o
Choosing A Fruit

Choosing A Fruit

. deslab

likes

A likes

select one fruit

v

ranae T} mango
select one fruit:
8] apple
Chanana
Ceatermelan
Zlleman

+ MerL
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F il

B | =J5i%] Choosing Colors
Choosing Colors o .
: I~J IEI }/? =
___Choosing Colors |
dCSlﬁ(l:]h i deslab F [E Jﬂ I:L
likes
select colors: IikES
reo a7 select colors:
HiRed
FELe
Gresn
Yellowe
Wyhite
+ Mty
F il ) ié%gﬁ ﬁ’ﬁlfj f J EL"I .

Choosing Colors

likes

select colors:
Red
FEe
Green
Elvellow
i

Elack

+

henu

Choosing Colors
decslab
likes
Blue, Yellow, White, , , ,
selectcolors:

pus.ver "]

I:FuI‘Il

Choosing Colors

deslab

likes
Blue, Yellow, White,

select colors:
Fed

Hlgiue

Zreen
Fvellow

=i

—

Menu
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B. Example 2 — Calculator
0 7-2» P Caloulator i Pl RSB » ({07 AR RIOE (v,
,l&J s "E[: T\ [F[ F[J = FI*J%# I ;%ii?ﬁ_[—‘g?y ’;‘;L[L [—gk F[fjﬁig' }:D}kgrﬁ\[ .

[# 7-2 Example2 i+ Y] Ve [ 1I(WML/WMLScript 71 J2ME MIDP)]

WML / WMLScript J2ME MIDP TR
Famil By }JJ_‘EFIJ%E hiﬂl—;
Cute Calculator
alculator [ j IE t[/ [ F)

Funcliz::e;ﬂlail:m Functions Detail: Ejjl;_{ F IEI I:L ( ’

[ =1-» computation resutt - ! -

i [ = 1 -» computation result i ]EI I P )

i [ C1-= cancel result

[ MS ]-> memory saved

[ MC |-» memory conceled [ +J- ]-:“ invert Sign

[ M+ ]-= memory added
[ MR ]-> memory record

[ M5 ]-= memory saved

+ FRun Calculstor

Fonll BB | Calculator fIffi ™ |
Cute Calculator

ag=f
Cute Calculator = J! I:‘:[ o
Computation Result Computation Result:
(1]

* e

- ZIRELTE RS
Cute Calculator e g
s | ®. IE'*%'*%FT’ fen
L2 HAHRFEL
ox (
Oy
O %

ERROGR: empty input!

\J/'
e
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Funl (R B | 5243 Fm;;[fﬂ °
Cute Calculator
CuteCalculator |
Computation Result:
! 2
2
O/
El (:' H]
:t:I:gR:emmyinpm! D w
S
K"
H e
Faull ::3] I jj;ﬁtii_?_]aﬁ Fl s
Cute Calculator e
Browser & | Mo ____ :?.:j jj“‘ ( = ) °
+-
M+ 2
MR Menu
B ®
e o. »
C
Exit Cute Calculator D = 2 +lr-
B4 Push Inbox D .Il 3 M+
Main Menu D % 4 MR
El
6 MC
+ henu
[F il B | S5 0 (243 Fm;;f
Cute Calculator
Cute Calculator - ‘F}T;QEE‘E\[ )
Computation Result: Cﬂmputﬂtlﬂn RESU“::
5
5
5
O/
B
O x
By
+ Menu
F il EE }IEJ’ 5 t—}»ﬁ’yﬁﬂ
Cute Calculator e s e
Browter Calculator fIv ?"[‘EL?E
Computation Result: . F
- Hie ( # MS)
Menu
MC s 1 =
Exit Cute Calculator 2 +IL
&4 Push Inhox @ + |3 M+
Main Menu I::] = 4 MH
O x s CEN
Sy T
+ fenu
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Pl B | Calculator [, i
Cute Calculator - e
Cute Calculator j?ni'l M ’ ?iﬂ‘ Ftl‘[‘;%jfﬁg
Computation Result: NN e
o, I ] e
@... o
0 x
8 F
O
state: M|+
* fler
Famil BN _2 X 2 = _4
Cute Calculator
Cute Calculator Cute Calculator B8 | 0 oo
Computation Result: Computation Result:
4 _2
e BN Menu
o
® x (2
O3
O ol
EH
b
+ herl
Faml ) ;[ﬁj’ -4 ]|
| 'Cute Calculator ety e
= Calculator IV :,tl'[‘,%:l\?g
= Computation Result: . l:
— -4 Hie ($#7 M+)
M
mg D " enu
MC '::] = 1 =
ECx\t Cute Calculator @ x
Main Menu D %
+ fleru
Tl : ED | #1¢) Calculator [
o Cute Calculator a[‘[%:lﬁgfll , E 'ﬁfjﬁfj
== T PR
;’; PR AN o
M -
op ($7 MR)
MC . [18E
ECxll Cute Calculator @ x 2 +IL
B4 Push Inbox D ! 3 M+
O «¢ LN
":5 hi=
& MC
+ fleri
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Cute Calculator

Computation Result:

Fanil EEr

Cute Calculator

Computation Result:

* fenu

?“[ﬁ?ﬁﬂ PR 5
BEL T o

Browser

Push Inhox
Ilain Wenu

Fumil By

Cute Calculator

Computation Result:

g

Menu

4 MR
5 MZ
O e lg Mo
O [P

OB W Exit Cute Calculator

Oy

* Menu

HERE Calculator ©
( ¥ Exit Cute

Calculator )

Exit Cute Calculator

Thanks your using!

If you have any comment,
email to:
cuteCalculator@dcslab.ci
s.nctu.edutw

F il ‘ )

Exit Cute Calculator

Thanks your using!!

If you have any comment,
email to:

cuteCalculatori@dcslab.cig.nctu
edutw

= T

[
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Chapter 8  Conclusion and Future Work

8.1 %F"%

8.1.1 SEE] I PR A - REE

HWHMLﬁHMLJWﬁmeE%ﬁﬂ HE| N S
Bi % T 7 R O

ffi™ | PUML 1 PGML 7t 144 gta¥ |1 (abstract level) » 73 H[J?ﬁli’f“f (w7~ E iR R
SO 1 R T » AR R 0 e
ﬁﬁx&m@@@ww’@@%ﬁﬁﬁﬂaﬁﬁﬁﬁﬁﬁwﬁsmﬁﬂf
A= FE I'E'ﬁjfgfi = o ,*‘E‘fﬁhjﬁﬁﬁf R AV E S o (7
¢ ’E”&Tud’ Hl I r (R Ry WML/WMLSCrlpt A= &@?5%[' J2ME MIDP %ﬂﬁ?ﬁ
- )

8.1.2 Y& D S EYE [PEF RS AES R TVEY 4

PR PR B SRR T S S D RUNE T - KRN XSLT ol
BB P THRLRLY - (W JE0 5 P P e R i)

l. fiEIXSLT EI‘JEII}@;&&‘%%U

PRIES, XSLT@}Z&%TI“UEJ[@HJ [Elfﬁ |:f§l}ﬂ_éﬂﬁﬁ k‘[&lﬁ:?gqﬁi—‘ TR 'E[ I 'ifl
FE T R R R - ks R RS J%Eﬂ%ﬁaf*@j Fl %ﬂ;[ F‘T

[l - prrh BUR - B T[S (- ﬁlrﬁm@FEI*JE%E'J%E,:W : «w@ﬁ
1 0 R A R RS ’?l’?ﬁ‘TEIUE\ﬂj il

2. TR AR P R TR )
PELH R PR R D0 6 - e e A RO
PREESH B PR A SRR LR R A
EIIFWEWE‘[HF ’ EI%%—%%B@EU%?C?%EW ) E‘[E[Ef/L‘ﬁ{‘\%‘—@gﬁwﬁﬁ@%ﬁﬂ”
i« e ARG » (VS e b RS - 1)
RS PP o -

OS] BT RS TES ROTET » E 14 R Th EB5 FESY - g i
PP = g PR PO g - A Fﬁjggarr?ﬁ,gﬁgj - I
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l—:‘ﬁfg’:'J%*kF[ UnidiE F%}’:‘{‘E[ Jl:lflu?‘lk'% ANE ,ijlﬁ%_'ﬂpﬁrépq%g \F‘FJP[ s [RES
i I:EﬁNFU“%I U RAERRIE T B - ATHaERS 4 -

8.1.3 PUML/ PGML & "~ [y [

I. PUML pl- ffil 5% 5 O en [P0 f 5 (O M 77 gt g

[l PUML Efjﬁ%@f% A FJEH1 > PUML B30 XUL ~ UIML 1 WML {8}
R 2052 o7 XUL ATUIML 1 &7 s 2 tﬁ/f‘rjfi#?ﬁr%ﬁp Ry
U B O e iﬁ{;" P'fﬁﬁﬂ Y A 7y kS ]
SR FEES R PRI T E ’J'."—‘:E‘ﬁ%{fﬁi A P
i JB‘LﬁE“ o 5rl'] » PUML fl— I[_{—Tf £, 1 B iR RSN F@ﬁfﬂj[ﬁl Bl P []"H[j_

IFi e

U

0
-7

2. PGML Rl [RE% s [ [y 2 Bsser et T g

e 5 EBE R 4 == Tof Jﬁiﬁu  flp B CPUF o~ -
t@%ﬁﬁ@rgﬂ ETED AR }.—:g*ﬂ%” MR S PR sunE .—:jr{?g;@;u@é
EERETET o Ty PGML S {H fiosgieathipiss » fﬂilrfﬁﬁéﬁpf@% “Vie” l‘ﬂfﬁﬂ&[ i)
P = PO ET BT > 0373 PGML Standard Library s it %]~ =Tk by
HEFEEET > [0y &' PGML Standard Eibrary s = ifFJ?‘E% ,uF{fj’ﬁ] T IR kLA e
AN < 7 R R AR (R R EiE ) - ) PGML
o (W 5. P P = s o717 -

8.1.4 FEMEISEST (transformation pattern)fl— [FH{p J?F@“‘Jé‘l‘

3753t XSLT fﬁﬁ@ﬁiﬁﬁ J ﬁ?f}f’ﬁﬁlfﬂiﬁiﬁiﬁ = (transformation pattern) » ")
S PO  ALH PRI » L (s
& o 1A ﬁﬁd/ FE AR EE A=Y — WAP Transformation Pattern #{1 J2ME
Transformation Pattern [i'I'] £ ¢1} » iFuw L AL =52 “fﬂt'"‘ ﬁ"?[%%% ERLEAT
Pt » 1 e et o it i e (R - 2 Siov APV 1 s 23
T CREE T

e L e L e L

(debug)F » RS SRS - T R
Bl - S o AR o 1 P f;lﬁ%ﬁj ML [t B
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8.2 F 5
8.2.1 [FEESH

EIETREb I o LB J’JI”JU ’”:ﬁ?(ia:f “E5I(transformation) ” ﬁ&i S
(adaptation) ” i@[ﬁ'%ﬁ%ﬁ‘ﬁ, I (A AT ) A o R
R LA Fklpjﬁ[fkl 7) > IOV HTML S F1Eg5 S WML I EI e fiyqL
XHTML fUEIEE[RE - JpJﬁJI“J“ﬂJ;Ju— e ij[l]ﬁ}H’[ﬁE[[ FLF ey opl L
EARNN AN Belrl ?iﬁﬂqi 4 pjlf:gw};[;tfﬁ,' o F VP Elljiflf:,g’gfv
it Elﬁnr‘@f' R RO IR T PR s 1 (00 R ok
l"‘—fEfJﬁ:jH » ' HTML fu]=4 (455 web-based [IUEH [F=Y > [ 7 PC FEILJFF[
PIIFeViEsH A=V EEERY Java Piss R o

[ R P T Fﬁﬂ ViEgs *ﬁ (73 ﬂfﬁug&ﬁfwﬁ PC 7
[Gig F’S‘:’Tf—“éﬂ% fr‘E'FTlepﬂrziu%glﬁ Pro TR S AORE o S
i) pC F CER ,’“J F I IV > (EAE O R S
S FTAB LI AR £ ] /a B ZARE [ 0 2 IR R [
fHl ) W B

8.2.2 BANH

N F:rﬁii/ il iy XML-based Mobile Application Development Kit 54 = e 5ty
= ﬁlﬁg’ﬁ”j‘* @FUE,}&E’H 7;/7 LL,\ ,* = EHE T,?E{*JF‘EF' *L;CE I %‘EIJFLJI—‘E!—*U

| (EHRFRLBFFO RARE » BTRPRBEIRE AT ) (17T ) F V)
EI'S‘E% ' % XML-based Mobile Application Development Kit P 1[I Jrﬁ o

® [{i"|IDE /i ipufHsE T S PUML / PGML » s#Een o g £ 5 XML
Vi

o U f;"gz'%" » T I JEET ~ 1% PUML / PGML l1fY elements
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Appendix

Example 1 — Simple Demo

[ Source PUML Code — DemoUl.puml]

<?xml version="1.0"?>
<user-interface name="DemoUI" version="1.2" xmlns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PUML/">

<logic-objects>
<object name="userInfo" source="UserInfo.pgml"/>
</logic-objects>

<board name="welcomeBoard" title="Simple Demo">
<picture name="demo" source="demo.jpg" altText="Demo Image" align="center"/>
<label name="hintMsg" showText="input bellow informaions: "/>
<textnote name="userName" type="text" title="name: "/>
<textnote name="userPassword" type="password" title="password: "/>

<action name="enter" showText="Confirm">
<use-object name="userInfo" method="setUserName">
<param select="userName"/>
</use-object>
<use-object name="userInfo" method="setUserPassword">
<param select="userPassword"/>
</use-object>

<change container="infoBoard" component="showName" update="showText">
<use-object name="userInfo'.method="getUserName"/>

</change>

<change container="infoBoard" component="showPasswd" update="showText">
<use-object name="userInfo" method="getUsetrPassword"/>

</change>

<nextboard goto="infoBoard"/>
</action>
</board>

<board name="infoBoard" title="User Information">

<label name="helloMsg" showText="Hello, "/>

<label name="showName" showText=""/>

<label name="passwdMsg" showText="your password is: "/>

<label name="showPasswd" showText=""/>

<label name="infoMsg" showText="navigating following pages to choose your favorite fruit or colors..."/>
<action name="singleFruit" showText="Choose a Fruit">

<change container="fruitBoard" component="showName" update="showText">

<use-object name="userInfo" method="getUserName"/>
</change>

<nextboard goto="fruitBoard"/>
</action>
<action name="multiColors" showText="Choose Colors">
<change container="colorsBoard" component="showName" update="showText">
<use-object name="userInfo" method="getUserName"/>
</change>

<nextboard goto="colorsBoard"/>

</action>

<action name="backWelcome" showText="Go to Start">
<nextboard goto="welcomeBoard"/>
</action>
</board>



<board name="fruitBoard" title="Choosing A Fruit">
<logic-objects>
<object name="fruitInfo" source="FruitInfo.pgml"/>
</logic-objects>

<label name="showName" showText=""/>
<label name="msg1" showText="likes"/>
<label name="fruitMsg" showText=""/>
<listpaper title="select one fruit:" iname="iFruit" mode="single">
<item showText="apple"/>
<item showText="banana"/>
<item showText="watermelon"/>
<item showText="lemon"/>
<item showText="strawberry"/>
<item showText="mango"/>
</listpaper>

<action name="fruitOK" showText="Select OK">
<use-object name="fruitInfo" method="setChoosing">
<param select="iFruit"/>
</use-object>

<change container="fruitBoard" component="fruitMsg" update="showText">
<use-object name="fruitInfo" method="getChoosingInfo"/>
</change>

<nextboard goto="fruitBoard"/>
</action>

<action name="backInfo" showText="Go to Back">
<nextboard goto="infoBoard"/>
</action>

</board>

<board name="colorsBoard" title="Choosing Colors">
<logic-objects>
<object name="colorsInfo" source=""ColorsInfo.pgml"/>
</logic-objects>
<label name="showName" showText=""/>
<label name="msg1" showText="likes"/>
<label name="colorsMsg" showText=""/>
<listpaper title="select colors:" iname="iColors" mode="multi" default="1;2">
<item showText="Red"/>
<item showText="Blue"/>
<item showText="Green"/>
<item showText="Yellow"/>
<item showText="White"/>
<item showText="Black"/>
</listpaper>

<action name="colorsOK" showText="Select OK">
<use-object name="colorsInfo" method="setChoosing">
<param select="iColors"/>
</use-object>

<change container="colorsBoard" component="colorsMsg" update="showText">
<use-object name="colorsInfo" method="getChoosingInfo"/>
</change>

<nextboard goto="colorsBoard"/>

</action>

<action name="backInfo" showText="Go to Back">
<nextboard goto="infoBoard"/>
</action>
</board>
</user-interface>



[Source PGML Code — UserInfo.pgml ]

<?xml version="1.0"?>
<object name="UserInfo" version="1.0" xmlns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<declaration>
<variable type="String" name="userName" value=""/>
<variable type="String" name="userPassword" value=""/>
</declaration>

"

) —n —"

<method name="setUserName" visibility="public" return-type="void">
<in>
<variable type="String" name="user_name"/>
</in>

<action>
<assign argl="userName" arg2="user name"/>
</action>
</method>

<method name="setUserPassword" visibility="public" return-type="void">
<in>
<variable type="String" name="passwd"/>
</in>

<action>
<assign argl="userPassword" arg2="passwd"/>
</action>
</method>

<method name="getUserName" visibility="public" return-type="String">
<action>
<return select="userName"/>
</action>
</method>

<method name="getUserPassword" visibility="public! return-type="String">
<action>
<return select="userPassword"/>
</action>
</method>
</object>

[Source PGML Code — FruitInfo.pgml]

<?xml version="1.0"?>
<object name="FruitInfo" version="1.0" xmlns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<declaration>
<variable type="int" name="choosed" value="-1"/>
</declaration>

<method name="setChoosing" visibility="public" return-type="void">
<in>
<variable type
</in>

—"; "

int" name="index"/>

<action>
<assign argl="choosed" arg2="index"/>
</action>
</method>

<method name="getChoosingInfo" visibility="public" return-type="String">
<action>
<if>
<test>
<equal-to>
<operand select="choosed"/>
<operand type="int" value="1"/>
</equal-to>
</test>



<action>

<return type="String" value

—"

apple"/>

</action>

<else>
<if>

<test>

<equal-to>

<operand select="choosed"/>
<operand type="int" value="2"/>
</equal-to>

</test>

<action>
<return type="String" value="banana"/>
</action>

<else>

<if>
<test>
<equal-to>
<operand select="choosed"/>
<operand type="int" value="3"/>
</equal-to>
</test>

<action>
<return type="String" value="watermelon"/>
</action>

<else>
<if>
<test>
<equal-te>
<operand select="choosed"/>
<operand type="int" value="4"/>
</equal-t6>
</test> |

<action>
<return type="String" value="lemon"/>
</action>

<else>

<if>
<test>
<equal-to>
<operand select="choosed"/>
<operand type="int" value="5"/>
</equal-to>
</test>

<action>
<return type="String" value
</action>

—"

strawberry"/>

<else>

<if>
<test>
<equal-to>
<operand select="choosed"/>
<operand type="int" value="6"/>
</equal-to>
</test>

<action>
<return type="String" value="mango"/>
</action>

<else>
<return type="String" value=""/>
</else>

</if>

</else>



</if>
</else>
</if>
</else>
</if>
</else>
</if>
</else>
</if>
</action>
</method>
</object>

[Source PGML Code — ColorsInfo.pgml ]

<?xml version="1.0"?>
<object name="ColorsInfo" version="1.0" xmlns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<declaration>
<variable type="String" name="choosed" value=""/>
</declaration>

<method name="setChoosing" visibility="public" return-type="void">
<in>
<variable type="String" name="selectionList"/>
</in>

<action>
<assign argl="choosed">
<operand type="String" value=""/>
</assign>

<for>
<init>
<variable type="int" name="index" value="0"/> ‘
</init>

<test>

<lesser-or-equal>
<operand select="index"/>
<lib call="pgml.String.length">

<operand select="selectionList"/>

</lib>

</lesser-or-equal>

</test>

<step>
<add result="index">
<operand select="index"/>
<operand type="int" value="2"/>
</add>
</step>

<action>
<assign argl="choosed">
<lib call="pgml.String.concat">
<operand select="choosed"/>
<call-method name="getColor">
<lib call="pgml.String.parselnt">
<lib call="pgml.String.charAt">
<operand select="selectionList"/>
<operand select="index"/>
</lib>
</lib>
</call-method>
</lib>
</assign>

<assign argl="choosed">
<lib call="pgml.String.concat">
<operand select="choosed"/>



<operand type="String" value=", "/>
</lib>
</assign>
</action>
</for>
</action>
</method>
<method name="
<action>
<return select="choosed"/>
</action>
</method>

getChoosingInfo"  visibility="public" return-type="String">

<method name="getColor" visibility="private" return-type="String">

<in>
<variable type="int" name="colorIndex"/>
</in>
<action>
<if>
<test>
<equal-to>

<operand select="colorIndex"/>
<operand type="int" value="1"/>
</equal-to>

</test>

<action>
<return type="String" value="Red"/>
</action>

<else>
<if>
<test>
<equal-to>
<operand select="colorlndex"/>
<operand type="int" value="2"/>
</equal-to> ]
</test> j

<action>
<return type="String" value="Blue"/>
</action>

<else>

<if>
<test>
<equal-to>
<operand select="colorIndex"/>
<operand type="int" value="3"/>
</equal-to>
</test>

<action>
<return type="String" value="Green"/>
</action>

<else>

<if>
<test>
<equal-to>
<operand select="colorIndex"/>
<operand type="int" value="4"/>
</equal-to>
</test>

<action>
<return type="String" value="Yellow"/>
</action>

<else>

<if>
<test>
<equal-to>



<operand select="colorIndex"/>
<operand type="int" value="5"/>
</equal-to>

</test>

<action>
<return type="String" value="White"/>
</action>

<else>

<if>
<test>
<equal-to>
<operand select="colorIndex"/>
<operand type="int" value="6"/>
</equal-to>
</test>

<action>
<return type="String" value="Black"/>
</action>

<else>
<return type="String" value=""/>
</else>
</if>
</else>
</if>
</else>
</if>
</else>
</if>
</else>
</if>
</else>
</if>
</action>
</method>
</object> ]

[ Transformed WAP Code — DemoUI.wml (indented) ]

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE wml PUBLIC "-/WAPFORUM//DTD WML 1.3//EN" "http://www.wapforum.org/DTD/wml13.dtd">

<wml>

<card id="DemoUI index" ontimer="#inner DemoUI userInfo">
<timer value="1"/>

</card>

<card id="inner DemoUI userInfo" onenterforward="UserInfo.wmls#globalVarDeclaration()" ontimer="#inner_fruitBoard_fruitInfo">
<timer value="1"/>
</card>

<card id="inner_fruitBoard_fruitInfo" onenterforward="FruitInfo.wmls#globalVarDeclaration()" ontimer="#inner colorsBoard_colorsInfo">
<timer value="1"/>
</card>

<card id="inner_colorsBoard_colorsInfo" onenterforward="ColorsInfo.wmls#globalVarDeclaration()" ontimer="#preSetting">
<timer value="1"/>
</card>

<card id="preSetting" ontimer="#welcomeBoard">

<onevent type="onenterforward">

<refresh>
<setvar name="welcomeBoard hintMsg_showText" value="input bellow informaions: "/>
<setvar name="welcomeBoard_userName title" value="name: "/>
<setvar name="welcomeBoard_userPassword_title" value="password: "/>
<setvar name="infoBoard helloMsg_showText" value="Hello, "/>
<setvar name="infoBoard_showName showText" value=""/>
<setvar name="infoBoard passwdMsg_showText" value="your password is: "/>
<setvar name="infoBoard showPasswd_showText" value=""/>



<setvar name="infoBoard infoMsg_showText" value="navigating following pages to choose your favorite fruit or colors..."/>
<setvar name="fruitBoard_showName_showText" value=""/>
<setvar name="fruitBoard msgl showText" value="likes"/>
<setvar name="fruitBoard fruitMsg_showText" value=""/>
<setvar name="fruitBoard_iFruit title" value="select one fruit:"/>
<setvar name="fruitBoard_iFruit item1" value="apple"/>
<setvar name="fruitBoard iFruit_item2" value="banana"/>
<setvar name="fruitBoard_iFruit item3" value="watermelon"/>
<setvar name="fruitBoard_iFruit item4" value="lemon"/>
<setvar name="fruitBoard iFruit item5" value="strawberry"/>
<setvar name="fruitBoard_iFruit_item6" value="mango"/>
<setvar name="colorsBoard_showName showText" value=""/>
<setvar name="colorsBoard _msgl showText" value="likes"/>
<setvar name="colorsBoard_colorsMsg_showText" value=""/>
<setvar name="colorsBoard_iColors_title" value="select colors:"/>
<setvar name="colorsBoard_iColors_item1" value="Red"/>
<setvar name="colorsBoard_iColors_item2" value="Blue"/>
<setvar name="colorsBoard_iColors_item3" value="Green"/>
<setvar name="colorsBoard_iColors_item4" value="Yellow"/>
<setvar name="colorsBoard_iColors_item5" value="White"/>
<setvar name="colorsBoard_iColors_item6" value="Black"/>

</refresh>

</onevent>

<timer value="1"/>

</card>

<card id="welcomeBoard" title="Simple Demo">
<p><img src="demo.wbmp" alt="Demo Image" align="middle"/></p>
<p><b>$(welcomeBoard_hintMsg_showText)</b></p>
<p>name: <input name="welcomeBoard userName" type="text"/></p>
<p>password: <input name="welcomeBoard_userPassword" type="password"/></p>
<do type="enter" label="Confirm">

<go href="#welcomeBoard_enter_templ"/>

</do>

</card>

<card id="welcomeBoard _enter temp1" onenterforward="UserInfo.wmls#setUserName('$(welcomeBoard userName)')"
ontimer="#welcomeBoard_enter temp2"> ]

<timer value="1"/>
</card>

<card id="welcomeBoard_enter temp2" onenterforward="Userlnfo.wmls#setUserPassword('$(welcomeBoard userPassword)")"
ontimer="#welcomeBoard_enter_temp3">

<timer value="1"/>
</card>

<card id="welcomeBoard_enter_temp3" onenterforward="UserInfo.wmls#change('infoBoard showName_ showText', ", 'getUserName')"
ontimer="#welcomeBoard_enter_temp4">

<timer value="1"/>
</card>

<card id="welcomeBoard_enter temp4" onenterforward="UserInfo.wmls#change('infoBoard showPasswd_showText', ", 'getUserPassword')"
ontimer="#welcomeBoard_enter temp5">

<timer value="1"/>
</card>

<card id="welcomeBoard_enter temp5" onenterforward="#infoBoard"/>

<card id="infoBoard" title="User Information">
<p><b>$(infoBoard_helloMsg_showText)</b></p>
<p><b>$(infoBoard_showName_showText)</b></p>
<p><b>$(infoBoard_passwdMsg_showText)</b></p>
<p><b>$(infoBoard_showPasswd_showText)</b></p>
<p><b>$(infoBoard_infoMsg_showText)</b></p>

<do type="singleFruit" label="Choose a Fruit">
<go href="#infoBoard_singleFruit_temp1"/>

</do>

<do type="multiColors" label="Choose Colors">
<go href="#infoBoard_multiColors_temp1"/>

</do>

<do type="backWelcome" label="Go to Start">



<go href="#infoBoard backWelcome templ"/>
</do>
</card>
<card id="infoBoard_singleFruit_templ" onenterforward="UserInfo.wmls#change('fruitBoard_showName showText', ", 'getUserName')"
ontimer="#infoBoard_singleFruit_temp2">
<timer value="1"/>
</card>

<card id="infoBoard_singleFruit temp2" onenterforward="#fruitBoard"/>

<card id="infoBoard multiColors_temp1" onenterforward="UserInfo.wmls#change('colorsBoard showName showText', ", 'getUserName')"
ontimer="#infoBoard multiColors_temp2">

<timer value="1"/>
</card>

<card id="infoBoard multiColors_temp2" onenterforward="#colorsBoard"/>

"

<card id="infoBoard backWelcome_templ" onenterforward="#welcomeBoard"/>

<card id="fruitBoard" title="Choosing A Fruit">

<p><b>$(fruitBoard showName showText)</b></p>

<p><b>$(fruitBoard_msgl_showText)</b></p>

<p><b>$(fruitBoard_fruitMsg_showText)</b></p>

<p>select one fruit:<select iname="fruitBoard_iFruit" multiple="false">
<option>$(fruitBoard_iFruit_item1)</option>
<option>$(fruitBoard_iFruit_item2)</option>
<option>$(fruitBoard_iFruit_item3)</option>
<option>$(fruitBoard_iFruit_item4)</option>
<option>$(fruitBoard_iFruit_itemS5)</option>
<option>$(fruitBoard_iFruit_item6)</option>

</select>

</p>

<do type="fruitOK" label="Select OK">
<go href="#fruitBoard fruitOK temp1"/>
</do>

<do type="backInfo" label="Go to Back"> ]
<go href="#fruitBoard_backInfo templ"/>
</do>
</card>

<card id="fruitBoard_fruitOK_temp1" onenterforward="FruitInfo.wmls#setChoosing('$(fruitBoard_iFruit)')" ontimer="#fruitBoard_fruitOK_temp2">
<timer value="1"/>
</card>
<card id="fruitBoard_fruitOK temp2" onenterforward="FruitInfo.wmls#change('fruitBoard_fruitMsg_showText', ", 'getChoosingInfo')"
ontimer="#fruitBoard_fruitOK_temp3">
<timer value="1"/>
</card>

<card id="fruitBoard_fruitOK_temp3" onenterforward="#fruitBoard"/>
<card id="fruitBoard backInfo templ" onenterforward="#infoBoard"/>

<card id="colorsBoard" title="Choosing Colors">

<p><b>$(colorsBoard_showName showText)</b></p>

<p><b>$(colorsBoard_msgl_showText)</b></p>

<p><b>$(colorsBoard_colorsMsg_showText)</b></p>

<p>select colors:<select iname="colorsBoard_iColors" ivalue="1;2" multiple="true">
<option>$(colorsBoard_iColors_item1)</option>
<option>$(colorsBoard_iColors_item2)</option>
<option>$(colorsBoard_iColors_item3)</option>
<option>$(colorsBoard_iColors_item4)</option>
<option>$(colorsBoard_iColors_item5)</option>
<option>$(colorsBoard_iColors_item6)</option>

</select>

</p>

<do type="colorsOK" label="Select OK">
<go href="#colorsBoard_colorsOK_temp1"/>

</do>

<do type="backInfo" label="Go to Back">



<go href="#colorsBoard_backInfo temp1"/>
</do>
</card>

<card id="colorsBoard_colorsOK_temp!l" onenterforward="ColorsInfo.wmls#setChoosing('$(colorsBoard iColors)")"
ontimer="#colorsBoard_colorsOK_temp2">

<timer value="1"/>
</card>

<card id="colorsBoard_colorsOK_temp2" onenterforward="ColorsInfo.wmls#change('colorsBoard_colorsMsg_showText', ", 'getChoosingInfo')"
ontimer="#colorsBoard_colorsOK_temp3">

<timer value="1"/>
</card>

<card id="colorsBoard_colorsOK_temp3" onenterforward="#colorsBoard"/>

<card id="colorsBoard_backInfo_temp1" onenterforward="#infoBoard"/>
</wml>

[Transformed WAP Code — UserInfo.wmls (indented) ]

/*some pragma are declared here...*/

/*WMLScript interface to set declared global variables*/
extern function globalVarDeclaration() {
/*setting all global varibales in this logic object*/
WMLBrowser.setVar("UserInfo_userName", "");
WMLBrowser.setVar("UserInfo_userPassword", "");

/*all methods are here...*/

extern function setUserName (user_name){
WMLBrowser.setVar("UserInfo_userName", user name);

}

extern function setUserPassword (passwd){
WMLBrowser.setVar("UserInfo_userPassword", passwd );

!

extern function getUserName () {
return WMLBrowser.getVar("UserInfo_userName");
}

extern function getUserPassword (){
return WMLBrowser.getVar("Userlnfo_userPassword");
H

/*WMLScript interface to change value of Ul component on some WML card*/
extern function change(component, new Value, callMethod){
if(callMethod == ""){
WMLBrowser.setVar(component, new Value);

}
else{
if(callMethod == "getUserName"){
WMLBrowser.setVar(component, getUserName());
}
if(callMethod == "getUserPassword"){
WMLBrowser.setVar(component, getUserPassword());
}
}

[Transformed WAP Code — FruitInfo.wmls (indented) ]

/*some pragma are declared here...*/

/*WMLScript interface to set declared global variables*/
extern function globalVarDeclaration() {
/*setting all global varibales in this logic object*/



WMLBrowser.setVar("FruitInfo_choosed", -1);

/*all methods are here...*/

extern function setChoosing (index) {
WMLBrowser.setVar("FruitInfo_choosed", index );

}

extern function getChoosingInfo (){
if(WMLBrowser.getVar("FruitInfo_choosed")==1){

return "apple";
¥
else{
if(WMLBrowser.getVar("FruitInfo_choosed")==2){
return "banana";
else{
if(WMLBrowser.getVar("FruitInfo_choosed")==3){
return "watermelon";
else{
if(WMLBrowser.getVar("FruitInfo_choosed")==4){
return "lemon";
else{
if(WMLBrowser.getVar("FruitInfo_choosed")==5){
return "strawberry";
}
else{
if(WMLBrowser.getVar("FruitInfo_choosed")==6){
return "mango";
}
else{
return ""';
}
¥
}
}
}
}

/*WMLSecript interface to change value of Ul component on some WML card*/
extern function change(component, newValue, callMethod) {
if(callMethod == ""){
WMLBrowser.setVar(component, new Value);
}
else{
if(callMethod == "getChoosingInfo"){
WMLBrowser.setVar(component, getChoosingInfo());

!

[Transformed WAP Code — ColorsInfo.wmls (indented) ]

/*some pragma are declared here...*/

/*WMLScript interface to set declared global variables*/
extern function globalVarDeclaration() {
/*setting all global varibales in this logic object*/
WMLBrowser.setVar("ColorsInfo_choosed", "");

/*all methods are here...*/
extern function setChoosing (selectionList){
WMLBrowser.setVar("ColorsInfo_choosed", "");

for(var index=0; index<=String.length(selectionList); index=( Lang.parselnt(index) + 2 )){



WMLBrowser.setVar("ColorsInfo_choosed", WMLBrowser.getVar("ColorsInfo choosed") +
getColor(Lang.parselnt(String.charAt(selectionList, index))));
WMLBrowser.setVar("ColorsInfo_choosed", WMLBrowser.getVar("ColorsInfo_choosed") +", ");
}

}

extern function getChoosingInfo (){
return WMLBrowser.getVar("ColorsInfo_choosed");
}

function getColor (colorIndex){
if(colorIndex==1){

return "Red";
}
else{
if(colorIndex==2){
return "Blue";
}
else{
if(colorIndex==3){
return "Green";
}
else{
if(colorIndex==4){
return "Yellow";
else{
if(colorIndex==5){
return "White";
else{
if(colorIndex==6){
return "Black";
else{
return '\
}
¥
}
}
¥
}

-

/*WMLScript interface to change value of UI component on some WML card*/
extern function change(component, newValue, callMethod) {
if(callMethod == ""){
WMLBrowser.setVar(component, new Value);
}
else{
if(callMethod == "getChoosingInfo"){
WMLBrowser.setVar(component, getChoosingInfo());
}

-

[ Created WAP Code — PGMLchange.wmls |

extern function change(component, new Value, nouse){
WMLBrowser.setVar(component, new Value);
H



[Transformed J2ME Code — BMngr_DemoUljava (indented)]

package simpledemo;
import javax.microedition.midlet.*;
import javax.microedition.lcdui.*;

interface BMngr_Interface {
public void changeBoard(String boardName);
public Displayable getBoard(String boardName);

public class BMngr DemoUI extends MIDlet implements BMngr Interface{
public static BMngr DemoUI instance;
private Display display;

/*global logic objects*/
public UserInfo 1gObj_userInfo = new UserInfo();

/*all displayables corresponding to boards' declaration*/

private B_welcomeBoard welcomeBoard = new B_welcomeBoard();
private B_infoBoard infoBoard = new B_infoBoard();

private B_fruitBoard fruitBoard = new B_fruitBoard();

private B_colorsBoard colorsBoard = new B_colorsBoard();

/*Constructor®/
public BMngr DemoUI(){
instance = this;

!

/*Main method*/

public void startApp(){
display = Display.getDisplay(this);
display.setCurrent(welcomeBoard);

}

/*Handle pausing the MIDlet*/
public void pauseApp(){
}

/*Handle destroying the MIDlet*/
public void destroyApp(boolean unconditional){

H

/*Quit the MIDlet*/

public static void quitApp(){
instance.destroy App(true);

instance.notifyDestroyed();

instance = null;

}

/*change UI presentation*/
public void changeBoard(String boardName){
if(boardName.compareTo("welcomeBoard") == 0){
display.setCurrent(welcomeBoard);
}
if(boardName.compareTo("infoBoard") == 0){
display.setCurrent(infoBoard);

if(boardName.compareTo("fruitBoard") == 0){
display.setCurrent(fruitBoard);

if(boardName.compareTo("colorsBoard") == 0){
display.setCurrent(colorsBoard);
}

!

/*get particular UI container®/
public Displayable getBoard(String boardName){
Displayable displayable = null;

if(boardName.compareTo("welcomeBoard") == 0){
displayable = welcomeBoard;

}



if(boardName.compareTo("infoBoard") == 0){
displayable = infoBoard;

}
if(boardName.compareTo("fruitBoard") == 0){
displayable = fruitBoard,;

if(boardName.compareTo("colorsBoard") == 0){
displayable = colorsBoard;
}

return displayable;

class B_welcomeBoard extends Form implements CommandListener {
/*1ocal logic objects*/

/*UI components*/

public Imageltem demo;
public Stringltem hintMsg;
public TextField userName;
public TextField userPassword,

/*commands*/
private Command enter = new Command("Confirm", Command.SCREEN, 1);

/*Constructor*/
public B_welcomeBoard() {
/* initialize UI component */
super("Simple Demo");
try{
demo = new Imageltem("", Image.createlmage("/demo.png"), Imageltem. LAYOUT _CENTER, "Demo Image");
}catch(Exception e){e.printStackTrace();}
hintMsg = new Stringltem("input bellow informaions: ", "");
userName = new TextField("name: ", "", 50, TextField.- ANY);
userPassword = new TextField("password: ", """, 50, TextField.PASSWORD);

/* set up listeners */ 1
this.setCommandListener(this);

/* append UI component */
this.append(demo);
this.append(hintMsg);
this.append(userName);
this.append(userPassword);

/* add commands */
this.addCommand(enter);

!

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null;
String oldPath = null;
String newPath = null;
String align = null;

if(command == enter) {
BMngr DemoUl.instance.lgObj_userInfo.setUserName(userName.getString());
BMngr DemoULinstance.lgObj _userInfo.setUserPassword(userPassword.getString());
((B_infoBoard)BMngr DemoUlL.instance.getBoard("infoBoard")).showName.
setLabel(BMngr DemoUI.instance.lgObj_userInfo.getUserName());
((B_infoBoard)BMngr DemoUl.instance.getBoard("infoBoard")).showPasswd.
setLabel(BMngr_DemoUl.instance.lgObj_userInfo.getUserPassword());
BMngr DemoUl.instance.changeBoard("infoBoard");

class B_infoBoard extends Form implements CommandListener {
/*1ocal logic objects*/

/*UI components™*/



public Stringltem helloMsg;
public Stringltem showName;
public Stringltem passwdMsg;
public Stringltem showPasswd;
public Stringltem infoMsg;

/*commands*/

private Command singleFruit = new Command("Choose a Fruit", Command.SCREEN, 1);
private Command multiColors = new Command("Choose Colors", Command.SCREEN, 1);
private Command backWelcome = new Command("Go to Start", Command.SCREEN, 1);

/*Constructor*/
public B_infoBoard() {
/* initialize UI component */
super("User Information");
helloMsg = new Stringltem("Hello, ", "");

showName = new Stringltem("", "");

passwdMsg = new Stringltem("your password is: ", "");

showPasswd = new Stringltem("", "");

infoMsg = new Stringltem("navigating following pages to choose your favorite fruit or colors...", "");

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
this.append(helloMsg);
this.append(showName);
this.append(passwdMsg);
this.append(showPasswd);
this.append(infoMsg);

/* add commands */
this.addCommand(singleFruit);
this.addCommand(multiColors);
this.addCommand(backWelcome);

H

/*Handle command events*/
public void commandAction(Command command,:Displayable displayable) {
String selectedStr = null;
String oldPath = null;
String newPath = null;
String align = null;

if(command == singleFruit){
((B_fruitBoard)BMngr DemoUTL.instance.getBoard("fruitBoard")).showName.
setLabel(BMngr DemoUl.instance.lgObj_userInfo.getUserName());
BMngr DemoUl.instance.changeBoard("fruitBoard");
}
if(command == multiColors){
((B_colorsBoard)BMngr DemoUl.instance.getBoard("colorsBoard")).showName.
setLabel(BMngr DemoULinstance.lgObj_userInfo.getUserName());
BMngr DemoUl.instance.changeBoard("colorsBoard");

if(command == backWelcome){
BMngr DemoUl.instance.changeBoard("welcomeBoard");

H

-

class B_fruitBoard extends Form implements CommandListener {
/*local logic objects*/
private FruitInfo 1gObj_fruitInfo = new FruitInfo();

/*UI components™*/

public Stringltem showName;
public Stringltem msgl;
public Stringltem fruitMsg;
public ChoiceGroup iFruit;

/*commands*/
private Command fruitOK = new Command("Select OK", Command.SCREEN, 1);
private Command backInfo = new Command("Go to Back", Command.SCREEN, 1);



/*Constructor*/

public B_fruitBoard() {
/* initialize UI component */
super("Choosing A Fruit");
showName = new Stringltem("", "");
msgl = new Stringltem("likes", "");
fruitMsg = new Stringltem("", "");
iFruit = new ChoiceGroup("select one fruit:", ChoiceGroup.EXCLUSIVE);
iFruit.append("apple", null);
iFruit.append("banana", null);
iFruit.append("watermelon", null);
iFruit.append("lemon", null);
iFruit.append("strawberry", null);
iFruit.append("mango", null);

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
this.append(showName);
this.append(msg1);
this.append(fruitMsg);
this.append(iFruit);

/* add commands */
this.addCommand(fruitOK);
this.addCommand(backInfo);

}

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null;
String oldPath = null;
String newPath = null;
String align = null;

if(command == fruitOK){
1gObj_fruitInfo.setChoosing(iFruit.getSelectedIndex()+1);
((B_fruitBoard)BMngr_DemoUL instance.getBoard("fruitBoard")). frultMsg
setLabel(IgObj_fruitInfo.getChoosingInfo());
BMngr DemoUl.instance.changeBoard("'fruitBoard");

if(command == backInfo){
BMngr DemoUl.instance.changeBoard("infoBeard");
}

-

class B_colorsBoard extends Form implements CommandListener {
/*local logic objects*/
private ColorsInfo 1gObj_colorsInfo = new ColorsInfo();

/*UI components™*/

public Stringltem showName;
public Stringltem msgl;
public Stringltem colorsMsg;
public ChoiceGroup iColors;

/*commands*/
private Command colorsOK = new Command("Select OK", Command.SCREEN, 1);
private Command backInfo = new Command("Go to Back", Command.SCREEN, 1);

/*Constructor*/

public B_colorsBoard() {
/* initialize UI component */
super("Choosing Colors");
showName = new Stringltem("", "");
msgl = new Stringltem("likes", "");
colorsMsg = new Stringltem("", "");
iColors = new ChoiceGroup("select colors:", ChoiceGroup.MULTIPLE);
iColors.append("Red", null);
iColors.append("Blue", null);
iColors.append("Green", null);
iColors.append("Yellow", null);



iColors.append("White", null);
iColors.append("Black", null);

String defaultSelected = "1;2";

for(int index=0; index <= defaultSelected.length(); index=index+2){
String str = String.valueOf(defaultSelected.charAt(index));
iColors.setSelectedIndex(Integer.parselnt(str)-1, true);

}

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
this.append(showName);
this.append(msg1);
this.append(colorsMsg);
this.append(iColors);

/* add commands */
this.addCommand(colorsOK);
this.addCommand(backInfo);

}

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null;
String oldPath = null;
String newPath = null;
String align = null;

if(command == colorsOK){
selectedStr="";
for(int i=0; i < iColors.size(); i++){
if(iColors.isSelected(i)){
if(selectedStr !=""){
selectedStr = selectedStr +";" + Integer.toString(i+1);
}
else{
selectedStr = selectedStr + Integer.toString(i+1);
}

}

1gObj_colorsInfo.setChoosing(selectedStr); ((Bt colorsBoard)BMngr DemoUl.instance.getBoard("colorsBoard")).colorsMsg.
setLabel(1gObj_colorsInfo.getChoosingInfo());
BMngr DemoULinstance.changeBoard("colorsBoard");

!

if(command == backInfo){
BMngr DemoUlL.instance.changeBoard("infoBoard");

H

[Transformed J2ME Code — UserInfo.java (indented)]

package simpledemo;
/*J2ME "import" declarations*/

public class UserInfo {
/*global varibales' declaration*/
private String userName="";
private String userPassword="";

/*constructor®/
public UserInfo(){}

/*all methods are here...*/
public void setUserName( String user_name ){

/*local variables' declaration*/

this.userName=user name;



}

public void setUserPassword( String passwd ){
/*1ocal variables' declaration*/

this.userPassword=passwd;

}

public String getUserName( ){
/*local variables' declaration*/

return this.userName;

}

public String getUserPassword( ){
/*local variables' declaration*/

return this.userPassword;

}

[Transformed J2ME Code — FruitIlnfo.java (indented)]

package simpledemo;
/*J2ME "import" declarations*/

public class FruitInfo {
/*global varibales' declaration*/
private int choosed=-1;

/*constructor®/
public FruitInfo(){}

/*all methods are here...*/
public void setChoosing( int index ){
/*local variables' declaration*/

this.choosed=index;

}

public String getChoosingInfo( ){
/*local variables' declaration*/

if(this.choosed==1){
return "apple";

else{
if(this.choosed==2){
return "banana";
H

else{
if(this.choosed==3){
return "watermelon";
}
else{
if(this.choosed==4){
return "lemon";

}

else{
if(this.choosed==5){
return "strawberry";
H
else{
if(this.choosed==6) {
return "mango";
}
else{
return "";
}

-



[Transformed J2ME Code — ColorsInfo.java (indented)]

package simpledemo;
/*J2ME "import" declarations*/

public class ColorsInfo {
/*global varibales' declaration*/
private String choosed=""};

/*constructor*/
public ColorsInfo(){}

/*all methods are here...*/
public void setChoosing( String selectionList ){
/*local variables' declaration*/

this.choosed="";
for(int index=0; index<=selectionList.length(); index=( index + 2 )){
this.choosed=this.choosed.concat(getColor(java.lang.Integer.
parselnt(String.valueOf{(selectionList.charAt(index)))));
this.choosed=this.choosed.concat(", ");

i

public String getChoosingInfo( ){
/*local variables' declaration*/

return this.choosed;

i

private String getColor( int colorIndex ){
/*local variables' declaration*/

if(colorIndex==1){
return "Red";

else{
if(colorIndex==2){
return "Blue";
}
else{
if(colorIndex==3){
return "Green";
}
else{
if(colorIndex==4){
return "Yellow";
}
else{
if(colorIndex==5){
return "White";
}
else{
if(colorIndex==6){
return "Black";
}
else{
return "";
¥
}
}
}
}
}



Appendix

Example 2 — Calculator

[ Source PUML Code — CalculatorULpuml ]

<?xml version="1.0"?>
<user-interface name="CalculatorUI" version="1.2" xmlns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PUML/">

<logic-objects>
<object name="memoryCal" source="MemoryCal.pgml"/>
</logic-objects>

<board name="welcomeBoard" title="Cute Calculator">
<label name="msg1" showText="Functions Detail: "/>
<label name="msg2" showText="[ = ] -> computation result"/>
<label name="msg3" showText="[ C ] -> cancel result"/>
<label name="msg4" showText="[ +/- ]-> invert sign"/>
<label name="msg5" showText="[ M+ ]-> memory added"/>
<label name="msg6" showText="[ MR ]-> memory record"/>
<label name="msg7" showText="[ MS ]-> memory saved"/>
<label name="msg8" showText="[ MC ]-> memory conceled"/>

<action name="runCal" showText="Run Calculator">
<nextboard goto="calculatorBoard"/>
</action>
</board>

<board name="calculatorBoard" title="Cute Calculator">
<logic-objects>
<object name="generalCal" source="GeneralCal.pgml"/>
</logic-objects>

<label name="resultMsg" showText="Computation Result:"/>
<label name="calResult" showText="0"/>
<label name="lineMsg" showText="--------------- ">

<textnote name="operand1" type="text"/>
<listpaper iname="iOP" mode="single" default="1">
<item showText="+"/>
<item showText="-"/>
<item showText="x "/>
<item showText="/"/>
<item showText=" % "/>
</listpaper>
<textnote name="operand2" type="text"/>
<label name="stateMsg" showText="state: "/>
<label name="errorMsg" showText=""/>
<action name="equalCal" showText="=">
<use-object name="generalCal" method="doOP">
<param select="operand1"/>
<param select="iOP"/>
<param select="operand2"/>
</use-object>

<change container="calculatorBoard" component="calResult" update="showText">
<use-object name="generalCal" method="getCalResult"/>
</change>

<change container="calculatorBoard" component="operand1" update="value">
<use-object name="generalCal" method="getCalResult"/>
</change>

<change container="calculatorBoard" component="operand2" update="value"/>

<change container="calculatorBoard" component="errorMsg" update="showText">
<use-object name="generalCal" method="getErrorMsg"/>



</change>

<nextboard goto="calculatorBoard"/>

</action>

<action name="invertCal" showText=" +/- ">
<use-object name="generalCal" method="dolInvert">
<param select="operand1"/>

</use-object>

<change container="calculatorBoard" component="calResult" update="showText">
<use-object name="generalCal" method="getCalResult"/>
</change>

<change container="calculatorBoard" component="operand1" update="value">
<use-object name="generalCal" method="getCalResult"/>
</change>

<change container="calculatorBoard" component=

operand2" update="value"/>

<change container="calculatorBoard" component="errorMsg" update="showText">
<use-object name="generalCal" method="getErrorMsg"/>
</change>
<nextboard goto="calculatorBoard"/>
</action>
<action name="mplusCal" showText=" M+ ">
<use-object name="memoryCal" method="doMplus">
<param select="calResult"/>
</use-object>

<change container="calculatorBoard" componeiit="calResult" update="showText">
<use-object name="generalCal" method="doCancel"/>
</change>

<change container="calculatorBoard" component="operand1" update="value"/>

)

<change container="calculatorBoard" component="0perand2" update="value"/>

<change container="calculatorBoard" . compenent="stateMsg" update="showText">
<use-object name="memoryCal",method="getMState"/>
</change>

<nextboard goto="calculatorBoard"/>
</action>

<action name="mrCal" showText=" MR ">
<change container="calculatorBoard" component="calResult" update="showText">
<use-object name="memoryCal" method="doMR"/>
</change>

<change container="calculatorBoard" component="operand1" update="value"/>

) —"

<change container="calculatorBoard" component="operand2" update="value"/>

<change container="calculatorBoard" component="stateMsg" update="showText">
<use-object name="memoryCal" method="getMState"/>

</change>

<nextboard goto="calculatorBoard"/>

</action>

<action name="msCal" showText=" MS ">
<use-object name="memoryCal" method="doMS">
<param select="calResult"/>
</use-object>

<change container="calculatorBoard" component="calResult" update="showText">
<use-object name="generalCal" method="doCancel"/>
</change>

) —"

<change container="calculatorBoard" component="operand1" update="value"/>

<change container="calculatorBoard" component="operand2" update="value"/>



<change container="calculatorBoard" component="stateMsg" update="showText">
<use-object name="memoryCal" method="getMState"/>
</change>

<nextboard goto="calculatorBoard"/>

</action>

"

<action name="mcCal" showText=" MC ">

"

<use-object name="memoryCal" method="doMC"/>

<change container="calculatorBoard" component="stateMsg" update="showText">
<use-object name="memoryCal" method="getMState"/>
</change>
<nextboard goto="calculatorBoard"/>
</action>
<action name="cCal" showText=" C ">
<change container="calculatorBoard" component="calResult" update="showText">
<use-object name="generalCal" method="doCancel"/>
</change>

<change container="calculatorBoard" component="operand1" update="value"/>

<change container="calculatorBoard" component="operand2" update="value"/>

<change container="calculatorBoard" component="errorMsg" update="showText">
<use-object name="generalCal" method="getErrorMsg"/>

</change>

<nextboard goto="calculatorBoard"/>
</action>

<action name="exitCal" showText="Exit Cute:Calculator!’>
<nextboard goto="endBoard"/>
</action>
</board>

<board name="endBoard" title="Exit Cute Calculator">
<label name="endMsg1" showText="Thanks your using!!"/>
<label name="blankMsg" showText=""/>
<label name="endMsg2" showText="1If you have any eomment, email to:"/>
<label name="endMsg3" showText="cuteCalculator@dcslab.cis.nctu.edu.tw"/>
</board>
</user-interface>

[ Source PGML Code — GeneralCal.pgml ]

<?xml version="1.0"?>
<object name="GeneralCal" version="1.0" xmlIns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<declaration>
<variable type="int" name="calResult" value="0"/>
<variable type="String" name="errorMsg" value=""/>
</declaration>

<method name="doOP" visibility="public" return-type="void">
<in>
<variable type="String" name="operand1"/>
<variable type="int" name="opIndex"/>
<variable type="String" name="operand2"/>
</in>

—n"

<declaration>
<variable type="int" name="opd1" value="0"/>
<variable type="int" name="opd2" value="0"/>
</declaration>

<action>
<if>



</if>

<if>

</if>

<if>

<test>

<not>
<equal-to>
<lib call="pgml.String.compare">
<operand select="operand1"/>
<operand type="String" value=""/>
</lib>
<operand type="int" value="0"/>
</equal-to>
</not>
</test>
<action>
<assign argl="opd1">
<lib call="pgml.String.parselnt">
<operand select="operand1"/>
</lib>
</assign>
<assign argl="errorMsg">
<operand type="String" value=""/>
</assign>
</action>
<else>
<assign argl="errorMsg">
<operand type="String" value="ERROR: empty input!"/>
</assign>
</else>
<test>
<not>
<equal-to>
<lib call="pgml.String.compare">
<operand select="operand2"/>
<operand type="String" value=""/>
</lib> !
<operand type="int" value="0"/> ‘
</equal-to>
</not>
</test>
<action>
<assign argl="opd2">
<lib call="pgml.String.parselnt">
<operand select="operand2"/>
</lib>
</assign>
<assign argl="errorMsg">
<operand type="String" value=""/>
</assign>
</action>
<else>
<assign argl="errorMsg">
<operand type="String" value="ERROR: empty input!"/>
</assign>
</else>
<test>
<equal-to>

<lib call="pgml.String.compare">
<operand select="errorMsg"/>
<operand type="String" value=""/>

</lib>

<operand type="int" value="0"/>

</equal-to>

</test>

<action>



<if>

<test>

<equal-to>

<operand select="opIndex"/>
<operand type="int" value="1"/>
</equal-to>

</test>

<action>

<add result="calResult">
<operand select="opd1"/>
<operand select="opd2"/>

</add>

</action>

<else>

<if>
<test>
<equal-to>
<operand select="opIndex"/>
<operand type="int" value="2"/>
</equal-to>
</test>

<action>

<sub result="calResult">
<operand select="opd1"/>
<operand select="opd2"/>

</sub>

</action>

<else>
<if>
<test>
<equal-to>
<operand select="oplndex!"/>>
<operand type="int" value="3"/>
</equal-to>
</test> ]

<action>

<mult result="calResult">
<operand select="opd1"/>
<operand select="opd2"/>

</mult>

</action>

<else>

<if>
<test>
<equal-to>
<operand select="opIndex"/>
<operand type="int" value="4"/>
</equal-to>
</test>

)

<action>

<div result="calResult">
<operand select="opd1"/>
<operand select="opd2"/>

</div>

</action>

<else>

<if>
<test>
<equal-to>
<operand select="opIndex"/>
<operand type="int" value="5"/>
</equal-to>
</test>

<action>
<mod result="calResult">
<operand select="opd1"/>



<operand select="opd2"/>
</mod>
</action>

<else>
<assign argl="calResult">

—"

<operand type="int" value="0"/>

</assign>
</else>
</if>
</else>
</if>
</else>
</if>
</else>
</if>
</else>
</if>
</action>
</if>
</action>
</method>

<method name="doCancel" visibility="public" return-type="String">
<action>
<assign argl="calResult">
<operand type="int" value="0"/>
</assign>

<assign argl="errorMsg">
<operand type="String" value=""/>
</assign>

<return type="String" value="0"/>
</action>

</method>

<method name="dolnvert" visibility="public" return-type="void">

<in> ]
<variable type="String" name="invertee"/>
</in>
<action>
<if>

<test>

<not>

<equal-to>

<lib call="pgml.String.compare">
<operand select="invertee"/>
<operand type="String" value=""/>
</lib>
<operand type="int" value="0"/>
</equal-to>
</not>
</test>

<action>
<assign argl="calResult">
<lib call="pgml.String.parselnt">
<operand select="invertee"/>
</lib>
</assign>

<assign argl="errorMsg">
<operand type="String" value=""/>
</assign>
</action>

<else>
<assign argl="errorMsg">
<operand type="String" value="ERROR: empty input!"/>
</assign>
</else>
</if>



<if>

<test>
<and>
<equal-to>
<lib call="pgml.String.compare">
<operand select="errorMsg"/>
<operand type="String" value=""/>
</lib>
<operand type="int" value="0"/>
</equal-to>
<not-equal>
<operand select="calResult"/>
<operand type="int" value="0"/>
</not-equal>
</and>
</test>
<action>
<mult result="calResult">
<operand type="int" value="-1"/>
<operand select="calResult"/>
</mult>
</action>
</if>
</action>
</method>

<method name="getCalResult" visibility="public" return-type="=String">
<action>
<return>
<lib call="pgml.Integer.toString">
<operand select="calResult"/>
</lib>
</return>
</action>
</method>

<method name="getErrorMsg" visibility="public!* return-type="String"> ]
<action>
<return select="errorMsg"/>
</action>
</method>
</object>

[ Source PGML Code — MemoryCal.pgml ]

<?xml version="1.0"?>
<object name="MemoryCal" version="1.0" xmlns="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<declaration>
<variable type="int" name="calMemory" value="0"/>
<variable type="String" name="mState" value="state: "/>
</declaration>
<method name="setMState" visibility="private" return-type="void">
<in>
<variable type="String" name="memoryState"/>
</in>

<action>
<assign argl="mState" arg2="memoryState"/>
</action>
</method>

<method name="getMState" visibility="public" return-type="String">
<action>
<return select="mState"/>
</action>
</method>



<method name="doMplus" visibility="public" return-type="void">
<in>
<variable type="String" name="tempOperand"/>
</in>

<action>
<add result="calMemory">
<operand select="calMemory"/>
<lib call="pgml.String.parselnt">
<operand select="tempOperand"/>
</lib>
</add>

<call-method name="setMState">
<operand type="String" value="state: M"/>
</call-method>
</action>
</method>

<method name="doMR" visibility="public" return-type="String">
<action>
<return>
<lib call="pgml.Integer.toString">
<operand select="calMemory"/>
</lib>
</return>
</action>
</method>

<method name="doMS" visibility="public" return-type="void">
<in>
<variable type="String" name="tempOperand"/>
</in>

<action>
<assign argl="calMemory">
<lib call="pgml.String.parselnt'>
<operand select="tempOperand"/>
</lib>
</assign>

<call-method name="setMState">
<operand type="String" value="state: M"/>
</call-method>
</action>
</method>

<method name="doMC" visibility="public" return-type="void">
<action>
<assign argl="calMemory">
<operand type="int" value="0"/>
</assign>

<call-method name="setMState">
<operand type="String" value="state: "/>
</call-method>
</action>
</method>
</object>

[ Transformed WAP Code — CalculatorUIL.wml (indented)]

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.3//EN" "http://www.wapforum.org/DTD/wml13.dtd">

<wml>

<card id="CalculatorUI_index" ontimer="#inner CalculatorUl memoryCal">
<timer value="1"/>

</card>

<card id="inner_CalculatorUI memoryCal" onenterforward="MemoryCal.wmls#globalVarDeclaration()"
ontimer="#inner calculatorBoard generalCal">



<timer value="1"/>
</card>

<card id="inner_calculatorBoard generalCal" onenterforward="GeneralCal.wmls#globalVarDeclaration()" ontimer="#preSetting">
<timer value="1"/>
</card>

<card id="preSetting" ontimer="#welcomeBoard">
<onevent type="onenterforward">
<refresh>
<setvar name="welcomeBoard_msgl showText" value="Functions Detail: "/>
<setvar name="welcomeBoard_msg2 showText" value="[ = ] -&gt; computation result"/>
<setvar name="welcomeBoard msg3 showText" value="[ C ] -&gt; cancel result"/>
<setvar name="welcomeBoard_msg4 showText" value="[ +/- ]-&gt; invert sign"/>
<setvar name="welcomeBoard msg5 showText" value="[ M+ ]-&gt; memory added"/>
<setvar name="welcomeBoard_msg6 showText" value="[ MR ]-&gt; memory record"/>
<setvar name="welcomeBoard_msg7_ showText" value="[ MS ]-&gt; memory saved"/>
<setvar name="welcomeBoard msg8 showText" value="[ MC ]-&gt; memory conceled"/>
calculatorBoard resultMsg showText" value="Computation Result:"/>

<setvar name="
<setvar name="calculatorBoard calResult showText" value="0"/>

<setvar name="calculatorBoard_lineMsg_showText" value="--------------- ">
<setvar name="calculatorBoard iOP_item!" value="+"/>
<setvar name="calculatorBoard iOP_item2" value=" - "/>

<setvar name="calculatorBoard iOP_item3" value="x "/>
<setvar name="calculatorBoard iOP_item4" value="/"/>
<setvar name="calculatorBoard iOP_item5" value=" % "/>
<setvar name="calculatorBoard_stateMsg_showText" value="state: "/>
<setvar name="calculatorBoard_errorMsg_showText" value=""/>
<setvar name="endBoard_endMsgl showText" value="Thanks your using!!"/>
<setvar name="endBoard blankMsg showText" value=""/>
<setvar name="endBoard_endMsg2 showText" value="If you have any comment, email to:"/>
<setvar name="endBoard_endMsg3 showText" value="cuteCalculator@dcslab.cis.nctu.edu.tw"/>
</refresh>
</onevent>
<timer value="1"/>

</card>

<card id="welcomeBoard" title="Cute Calculator">
<p><b>$(welcomeBoard_msgl_showText)</b></p> ]
<p><b>$(welcomeBoard_msg2 showText)</b></p>
<p><b>$(welcomeBoard_msg3_showText)</b></p>.
<p><b>$(welcomeBoard_msgd showText)</b></p>
<p><b>$(welcomeBoard_msg5 showText)</b></p>
<p><b>$(welcomeBoard_msg6_showText)</b></p>
<p><b>$(welcomeBoard_msg7 showText)</b></p>
<p><b>$(welcomeBoard_msg8 showText)</b></p>

<do type="runCal" label="Run Calculator">
<go href="#welcomeBoard_runCal templ"/>
</do>
</card>

<card id="welcomeBoard_runCal_templ" onenterforward="#calculatorBoard"/>

<card id="calculatorBoard" title="Cute Calculator">

<p><b>$(calculatorBoard_resultMsg_showText)</b></p>

<p><b>$(calculatorBoard_calResult_showText)</b></p>

<p><b>$(calculatorBoard_lineMsg_showText)</b></p>

<p><input name="calculatorBoard_operand1" type="text"/></p>

<p>

<select iname="calculatorBoard_iOP" ivalue="1" multiple="false">
<option>$(calculatorBoard_iOP_item1)</option>
<option>$(calculatorBoard_iOP_item2)</option>
<option>$(calculatorBoard_iOP_item3)</option>
<option>$(calculatorBoard_iOP_item4)</option>
<option>$(calculatorBoard_iOP_item5)</option>

</select>

</p>

<p><input name="calculatorBoard operand2" type="text"/></p>

<p><b>$(calculatorBoard_stateMsg_showText)</b></p>

<p><b>$(calculatorBoard_errorMsg_showText)</b></p>

<do type="equalCal" label=" = ">
<go href="#calculatorBoard_equalCal_templ"/>
</do>



<do type="invertCal" label="+/- ">
<go href="#calculatorBoard_invertCal_templ"/>
</do>

<do type="mplusCal" label=" M+ ">
<go href="#calculatorBoard mplusCal templ"/>
</do>

<do type="mrCal" label=" MR ">
<go href="#calculatorBoard mrCal templ"/>
</do>

<do type="msCal" label=" MS ">
<go href="#calculatorBoard msCal_temp1"/>
</do>

<do type="mcCal" label=" MC ">
<go href="#calculatorBoard mcCal templ"/>
</do>

<do type="cCal" label=" C ">
<go href="#calculatorBoard cCal templ"/>
</do>

<do type="exitCal" label="Exit Cute Calculator">
<go href="#calculatorBoard_exitCal templ"/>
</do>
</card>

<card id="calculatorBoard_equalCal_temp1" onenterforward="GeneralCal.wmls#doOP('$(calculatorBoard_operandl), '$(calculatorBoard iOP)',
'$(calculatorBoard_operand2)')" ontimer="#calculatorBoard_equalCal_temp2">

<timer value="1"/>
</card>

<card id="calculatorBoard_equalCal_temp2" onenterforward="GeneralCaliwmls#change('calculatorBoard_calResult_showText', ", 'getCalResult')"
ontimer="#calculatorBoard_equalCal_temp3">

<timer value="1"/>
</card> w

<card id="calculatorBoard equalCal_temp3" onenterforward="GeneralCal.wmls#change('calculatorBoard_operandl', ", 'getCalResult')"
ontimer="#calculatorBoard equalCal_temp4">

<timer value="1"/>
</card>

<card id="calculatorBoard_equalCal_temp4" onenterforward="PGMLchange.wmls#change('calculatorBoard_operand2', ", )"
ontimer="#calculatorBoard _equalCal_temp5">

<timer value="1"/>
</card>

<card id="calculatorBoard equalCal_temp5" onenterforward="GeneralCal.wmls#change('calculatorBoard errorMsg_showText', ", 'getErrorMsg')"
ontimer="#calculatorBoard_equalCal temp6">

<timer value="1"/>
</card>

<card id="calculatorBoard_equalCal_temp6" onenterforward="#calculatorBoard"/>

<card id="calculatorBoard_invertCal_temp!" onenterforward="GeneralCal.wmls#dolInvert('$(calculatorBoard_operandl)")"
ontimer="#calculatorBoard_invertCal temp2'">

<timer value="1"/>
</card>

<card id="calculatorBoard_invertCal_temp2" onenterforward="GeneralCal.wmls#change('calculatorBoard calResult showText', ", 'getCalResult')"
ontimer="#calculatorBoard_invertCal temp3">

<timer value="1"/>
</card>
<card id="calculatorBoard_invertCal_temp3" onenterforward="GeneralCal.wmls#change('calculatorBoard_operandl', ", 'getCalResult')"
ontimer="#calculatorBoard_invertCal_temp4">

<timer value="1"/>
</card>

<card id="calculatorBoard_invertCal temp4" onenterforward="PGMLchange.wmls#change('calculatorBoard operand2',",")"
ontimer="#calculatorBoard_invertCal temp5">
<timer value="1"/>



</card>

<card id="calculatorBoard_invertCal_temp5" onenterforward="GeneralCal.wmls#change('calculatorBoard_errorMsg_showText', ", 'getErrorMsg")"
ontimer="#calculatorBoard invertCal temp6">

<timer value="1"/>
</card>

<card id="calculatorBoard_invertCal temp6" onenterforward="¢#calculatorBoard"/>

<card id="calculatorBoard mplusCal templ" onenterforward="MemoryCal.wmls#doMplus('$(calculatorBoard calResult showText)")"
ontimer="#calculatorBoard mplusCal_temp2">

<timer value="1"/>
</card>
<card id="calculatorBoard mplusCal_temp2" onenterforward="GeneralCal.wmls#change('calculatorBoard calResult_showText', ", 'doCancel')"
ontimer="#calculatorBoard mplusCal_temp3">

<timer value="1"/>
</card>

<card id="calculatorBoard mplusCal_temp3" onenterforward="PGMLchange.wmls#change('calculatorBoard_operandl', ", ")"
ontimer="#calculatorBoard mplusCal_temp4">

<timer value="1"/>
</card>

<card id="calculatorBoard mplusCal_temp4" onenterforward="PGMLchange.wmls#change('calculatorBoard_operand2',", ")"
ontimer="#calculatorBoard mplusCal_temp5">

<timer value="1"/>
</card>

<card id="calculatorBoard mplusCal_temp5" onenterforward="MemoryCal.wmls#change('calculatorBoard stateMsg_ showText', ", 'getMState")"
ontimer="#calculatorBoard mplusCal_temp6">

<timer value="1"/>
</card>

<card id="calculatorBoard mplusCal_temp6" onenterforward="#calculatorBoard"/>

<card id="calculatorBoard mrCal_temp!" onenterforward="MemoryCal.wmls#change('calculatorBoard_calResult showText', ", 'doMR")"
ontimer="#calculatorBoard mrCal temp2"> ]

<timer value="1"/> w
</card>

<card id="calculatorBoard_mrCal_temp2" onenterforward="PGMLchange.wmls#change('calculatorBoard_operand1', ", ")"
ontimer="#calculatorBoard mrCal temp3">

<timer value="1"/>
</card>

<card id="calculatorBoard mrCal_temp3" onenterforward="PGMLchange.wmls#change('calculatorBoard operand2', ", ")"
ontimer="#calculatorBoard mrCal_temp4">

<timer value="1"/>
</card>

<card id="calculatorBoard mrCal_temp4" onenterforward="MemoryCal.wmls#change('calculatorBoard_stateMsg_showText', ", 'getMState')"
ontimer="#calculatorBoard mrCal temp5">

<timer value="1"/>
</card>

<card id="calculatorBoard mrCal_temp5" onenterforward="#calculatorBoard"/>

<card id="calculatorBoard msCal_temp1" onenterforward="MemoryCal.wmls#doMS('$(calculatorBoard calResult showText)')"
ontimer="#calculatorBoard msCal temp2">

<timer value="1"/>
</card>
<card id="calculatorBoard_msCal temp2" onenterforward="GeneralCal.wmls#change('calculatorBoard calResult_showText', ", 'doCancel')"
ontimer="#calculatorBoard msCal temp3">

<timer value="1"/>
</card>

<card id="calculatorBoard msCal temp3" onenterforward="PGMLchange.wmls#change('calculatorBoard operandl',",")"
ontimer="#calculatorBoard_msCal temp4">

<timer value="1"/>
</card>

<card id="calculatorBoard_msCal temp4" onenterforward="PGMLchange.wmls#change('calculatorBoard operand2',",")"
ontimer="#calculatorBoard msCal temp5">



<timer value="1"/>
</card>
<card id="calculatorBoard msCal temp5" onenterforward="MemoryCal.wmls#change('calculatorBoard_stateMsg_showText', ", 'getMState')"
ontimer="#calculatorBoard msCal temp6">
<timer value="1"/>
</card>

<card id="calculatorBoard msCal temp6" onenterforward="#calculatorBoard"/>

<card id="calculatorBoard mcCal templ" onenterforward="MemoryCal.wmls#doMC()" ontimer="#calculatorBoard mcCal temp2'">
<timer value="1"/>
</card>
<card id="calculatorBoard mcCal_temp2" onenterforward="MemoryCal.wmls#change('calculatorBoard stateMsg showText', ", 'getMState")"
ontimer="#calculatorBoard_mcCal_temp3">
<timer value="1"/>
</card>

<card id="calculatorBoard mcCal temp3" onenterforward="#calculatorBoard"/>
<card id="calculatorBoard cCal templ" onenterforward="GeneralCal.wmls#change('calculatorBoard_calResult showText', ", 'doCancel')"
ontimer="#calculatorBoard cCal temp2">
<timer value="1"/>
</card>

<card id="calculatorBoard cCal_temp2" onenterforward="PGMLchange.wmls#change('calculatorBoard operandl', ", ")"
ontimer="#calculatorBoard_cCal temp3">

<timer value="1"/>
</card>

<card id="calculatorBoard cCal temp3" onenterforward="PGMLchange.wmls#change('calculatorBoard_operand2', ", ")"
ontimer="#calculatorBoard cCal_temp4">

<timer value="1"/>
</card>

<card id="calculatorBoard cCal temp4" onenterforward="GeneralCal.wmls#change(‘calculatorBoard_errorMsg_showText', ", 'getErrorMsg')"
ontimer="#calculatorBoard cCal temp5">

<timer value="1"/>
</card>

<card id="calculatorBoard_cCal_temp5" onenterforward="#calculatorBoard"/>
<card id="calculatorBoard_exitCal templ" onenterforward="#endBoard"/>

<card id="endBoard" title="Exit Cute Calculator">
<p><b>$(endBoard_endMsgl_showText)</b></p>
<p><b>$(endBoard_blankMsg_showText)</b></p>
<p><b>$(endBoard_endMsg2_showText)</b></p>
<p><b>$(endBoard_endMsg3_showText)</b></p>

</card>

</wml>

[ Transformed WAP Code — GeneralCal.wmls (indented)]

/*some pragma are declared here...*/

/*WMLScript interface to set declared global variables*/
extern function globalVarDeclaration() {
/*setting all global varibales in this logic object*/
WMLBrowser.setVar("GeneralCal_calResult", 0);
WMLBrowser.setVar("GeneralCal_errorMsg", "");
}

/*all methods are here...*/
extern function doOP (operandl, opIndex, operand2){
var opd1=0; var opd2=0;

if(!(String.compare(operandl, "")==0)){
opd1l=Lang.parselnt(operandl);
WMLBrowser.setVar("GeneralCal errorMsg", "");



else{

}

WMLBrowser.setVar("GeneralCal_errorMsg", "ERROR: empty input!");

if(!(String.compare(operand2, "")==0)){
opd2=Lang.parselnt(operand2);
WMLBrowser.setVar("GeneralCal _errorMsg", "");

else{
}
if(String.compare(WMLBrowser.getVar("GeneralCal_errorMsg"), "")==0){

if(opIndex==1){
WMLBrowser.setVar("GeneralCal_calResult", ( Lang.parselnt(opdl) + Lang.parselnt(opd2) ));

WMLBrowser.setVar("GeneralCal_errorMsg", "ERROR: empty input!");

}
else{
if(opIndex==2){
WMLBrowser.setVar("GeneralCal_calResult", ( Lang.parselnt(opdl) - Lang.parselnt(opd2) ));
}
else{
if(opIndex==3){
WMLBrowser.setVar("GeneralCal_calResult", Lang.parselnt(opdl) * Lang.parselnt(opd2) );
}
else{
if(opIndex==4){
WMLBrowser.setVar("GeneralCal calResult", Lang.parselnt(opdl)/Lang.parselnt(opd2) );
}
else{
if(opIndex==>5){
WMLBrowser.setVar("GeneralCal_calResult", Lang.parselnt(opdl) % Lang.parselnt(opd2)
}
else{
WMLBroewser.setVar('GeneralCal .calResult", 0);
}
}
}
}

-

1

extern function doCancel (){
WMLBrowser.setVar("GeneralCal_calResult", 0);
WMLBrowser.setVar("GeneralCal_errorMsg", "");

return "0";
}

extern function dolnvert (invertee){
if(!(String.compare(invertee, "")==0) ) {
WMLBrowser.setVar("GeneralCal_calResult", Lang.parselnt(invertee));

WMLBrowser.setVar("GeneralCal_errorMsg", "");

1

else{

}

WMLBrowser.setVar("GeneralCal_errorMsg", "ERROR: empty input!");

if((String.compare(WMLBrowser.getVar("GeneralCal_errorMsg"), "")==0 && WMLBrowser.getVar("GeneralCal_calResult")!=0) ){
WMLBrowser.setVar("GeneralCal_calResult", -1* Lang.parseInt(WMLBrowser.getVar("GeneralCal calResult")));

H
H

extern function getCalResult (){
return String.toString(WMLBrowser.getVar("GeneralCal_calResult"));
}

extern function getErrorMsg (){
return WMLBrowser.getVar("GeneralCal_errorMsg");

}

/*WMLScript interface to change value of UI component on some WML card*/
extern function change(component, new Value, callMethod){

);



if(callMethod == ""){
WMLBrowser.setVar(component, new Value);

else{
if(callMethod == "doCancel"){
WMLBrowser.setVar(component, doCancel());

}
if(callMethod == "getCalResult"){
WMLBrowser.setVar(component, getCalResult());

¥
if(callMethod == "getErrorMsg"){
WMLBrowser.setVar(component, getErrorMsg());

}

[ Transformed WAP Code — MemoryCal.wmls (indented)]

/*some pragma are declared here...*/

/*WMLScript interface to set declared global variables*/
extern function globalVarDeclaration() {
/*setting all global varibales in this logic object*/
WMLBrowser.setVar("MemoryCal calMemory", 0);
WMLBrowser.setVar("MemoryCal mState", "state: ");

/*all methods are here...*/

function setMState (memoryState) {
WMLBrowser.setVar("MemoryCal mState", memoryStatg.);

}

extern function getMState (){
return WMLBrowser.getVar("MemoryCal mState");

!

extern function doMplus (tempOperand) {
WMLBrowser.setVar("MemoryCal_calMemory", (Lanig.parseInt(WMLBrowsér.getVar("MemoryCal_calMemory"))
+ Lang.parselnt(Lang.parselnt(tempOperand))));
setMState("state: M");

H

extern function doMR (){

return String.toString(WMLBrowser.getVar("MemoryCal_calMemory"));
v
s

extern function doMS (tempOperand){
WMLBrowser.setVar("MemoryCal calMemory", Lang.parseInt(tempOperand));
setMState("state: M");

}

extern function doMC (){
WMLBrowser.setVar("MemoryCal_calMemory", 0);
setMState("state: ");

/*WMLScript interface to change value of Ul component on some WML card*/
extern function change(component, new Value, callMethod){
if(callMethod == ""){
WMLBrowser.setVar(component, new Value);
}
else{
if(callMethod == "getMState") {
WMLBrowser.setVar(component, getMState());
}
if(callMethod == "doMR"){
WMLBrowser.setVar(component, doMR());
v
s
if(callMethod == "doMC"){
WMLBrowser.setVar(component, doMC());



[ Transformed WAP Code — PGMLchange.wmls (indented)]

extern function change(component, new Value, nouse){
WMLBrowser.setVar(component, new Value);

}

[ Transformed J2ME Code — BMngr_CalculatorUl.java (indented) |

package calculator;
import javax.microedition.midlet.*;
import javax.microedition.lcdui.*;

interface BMngr_Interface {
public void changeBoard(String boardName);
public Displayable getBoard(String boardName);

public class BMngr CalculatorUI extends MIDlet implements BMngr Interface {
public static BMngr_CalculatorUI instance;
private Display display;

/*global logic objects*/
public MemoryCal 1gObj_memoryCal = new MemoryCal();

/*all displayables corresponding to boards' declaration*/

private B_welcomeBoard welcomeBoard = new B_welcomeBoard();
private B_calculatorBoard calculatorBoard = new B ¢calculatorBoard();
private B_endBoard endBoard = new B_endBoard();

/*Constructor*/
public BMngr CalculatorUI(){
instance = this;

!

/*Main method*/

public void startApp(){
display = Display.getDisplay(this);
display.setCurrent(welcomeBoard);

1

/*Handle pausing the MIDlet*/
public void pauseApp(){
}

/*Handle destroying the MIDlet*/

public void destroyApp(boolean unconditional){

}

/*Quit the MIDlet*/

public static void quitApp(){
instance.destroyApp(true);

instance.notifyDestroyed();

instance = null;

!

/*change UI presentation*/
public void changeBoard(String boardName){
if(boardName.compareTo("welcomeBoard") == 0){
display.setCurrent(welcomeBoard);

if(boardName.compareTo("calculatorBoard") == 0) {
display.setCurrent(calculatorBoard);

if(boardName.compareTo("endBoard") == 0){
display.setCurrent(endBoard);

!



/*get particular UI container*/
public Displayable getBoard(String boardName){
Displayable displayable = null;
if(boardName.compareTo("welcomeBoard") == 0){
displayable = welcomeBoard;

if(boardName.compareTo("calculatorBoard") == 0){
displayable = calculatorBoard;

}

if(boardName.compareTo("endBoard") == 0){
displayable = endBoard;

}

return displayable;

class B_welcomeBoard extends Form implements CommandListener {
/*local logic objects*/

/*UI components*/

public Stringltem msg1;
public Stringltem msg2;
public Stringltem msg3;
public Stringltem msg4;
public Stringltem msg5;
public Stringltem msg6;
public Stringltem msg7;
public Stringltem msg8;

/*commands*/

private Command runCal = new Command("Run Calculator", Command.SCREEN, 1);

/*Constructor*/
public B_welcomeBoard() {
/* initialize UI component */
super("Cute Calculator");
msgl = new Stringltem("Functions Detail: "3."");
msg2 = new Stringltem("[ = J'->computation result", "");
msg3 = new Stringltem("[ C ] ->.cancel result", "");
msg4 = new Stringltem("[ +/- ]->"nvertsign", "");
msg5 = new Stringltem("[ M+ ]-> memeory added", "");
msg6 = new Stringltem("[ MR ]-> memory record", "");
msg7 = new Stringltem("[ MS ]-> memory saved", "");
msg8 = new Stringltem("[ MC ]-> memory conceled", "");

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
this.append(msg1);
this.append(msg2);
this.append(msg3);
this.append(msg4);
this.append(msg5);
this.append(msg6);
this.append(msg7);
this.append(msg8);

/* add commands */
this.addCommand(runCal);
}

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null;
String oldPath = null;
String newPath = null;
String align = null;

if(command == runCal){
BMngr_CalculatorUlinstance.changeBoard("calculatorBoard");



class B_calculatorBoard extends Form implements CommandListener {
/*local logic objects*/
private GeneralCal 1gObj_generalCal = new GeneralCal();

/*UI components*/

public Stringltem resultMsg;
public Stringltem calResult;
public Stringltem lineMsg;
public TextField operandl;
public ChoiceGroup iOP;
public TextField operand2;
public Stringltem stateMsg;
public Stringltem errorMsg;

/*commands*/

private Command equalCal = new Command(" =", Command.SCREEN, 1);

private Command invertCal = new Command(" +/- ", Command.SCREEN, 1);

private Command mplusCal = new Command(" M+ ", Command.SCREEN, 1);

private Command mrCal = new Command(" MR ", Command.SCREEN, 1);

private Command msCal = new Command(" MS ", Command.SCREEN, 1);

private Command mcCal = new Command(" MC ", Command.SCREEN, 1);

private Command cCal = new Command(" C ", Command.SCREEN, 1);

private Command exitCal = new Command("Exit Cute Calculator", Command.SCREEN, 1);

/*Constructor*/

public B_calculatorBoard() {
/* initialize UI component */
super("Cute Calculator");
resultMsg = new Stringltem("Computation Result:"; "™");
calResult = new Stringltem("0", "");
lineMsg = new Stringltem("--------------- , ")
operandl = new TextField("", "", 50, TextFicld. ANY);
iOP = new ChoiceGroup("", ChoiceGroup.EXCLUSIVE);
iOP.append(" + ", null);
iOP.append(" - ", null);
iOP.append(" x ", null);
iOP.append(" / ", null);
iOP.append(" % ", null);
iOP.setSelectedIndex(1-1, true);

operand2 = new TextField("", "", 50, TextField. ANY);
stateMsg = new Stringltem("state: ", "");
errorMsg = new Stringltem("", "");

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
this.append(resultMsg);
this.append(calResult);
this.append(lineMsg);
this.append(operandl);
this.append(iOP);
this.append(operand2);
this.append(stateMsg);
this.append(errorMsg);

/* add commands */
this.addCommand(equalCal);
this.addCommand(invertCal);
this.addCommand(mplusCal);
this.addCommand(mrCal);
this.addCommand(msCal);
this.addCommand(mcCal);
this.addCommand(cCal);
this.addCommand(exitCal);

}

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null;



String oldPath = null;
String newPath = null;
String align = null;

if(command == equalCal){

1gObj_generalCal.doOP(operandl.getString(), iOP.getSelectedIndex()+1, operand2.getString());

((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).calResult.
setLabel(lgObj_generalCal.getCalResult());

((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand1.
setString(lgObj_generalCal.getCalResult());

((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand2.setString("");

((B_calculatorBoard)BMngr_CalculatorUlLinstance.getBoard("calculatorBoard")).errorMsg.

setLabel(lgObj_generalCal.getErrorMsg());
BMngr CalculatorULinstance.changeBoard("calculatorBoard");

H

if(command == invertCal){

1gObj_generalCal.doInvert(operand1.getString());

((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).calResult.
setLabel(lgObj_generalCal.getCalResult());

((B_calculatorBoard)BMngr CalculatorUI.instance.getBoard("calculatorBoard")).operand1.
setString(1gObj_generalCal.getCalResult());

((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand2.setString("");

((B_calculatorBoard)BMngr CalculatorUIinstance.getBoard("calculatorBoard")).errorMsg.
setLabel(lgObj_generalCal.getErrorMsg());

BMngr_CalculatorULinstance.changeBoard("calculatorBoard");

!

if(command == mplusCal){
BMngr CalculatorUlinstance.lgObj _memoryCal.doMplus(calResult.getLabel());
((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).calResult.
setLabel(lgObj_generalCal.doCancel());
((B_calculatorBoard)BMngr_CalculatorUl instance.getBoard("calculatorBoard")).operand1.setString("");
((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand2.setString("");
((B_calculatorBoard)BMngr_CalculatorUlLinstancesgetBoard("calculatorBoard")).stateMsg.
setlabel(BMngr CalculatorULinstance.lgObj_memoryCal.getMState());
BMngr CalculatorULinstance.changeBoard("calculatorBoard");

!

if(command == mrCal) {
((B_calculatorBoard)BMngr_CalculatorUl.instance.getBoard("calculatorBoard")).calResult.
setLabel(BMngr” CalculatorUlinstance.lg@bj_memoryCal.doMR());
((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand1.setString("");
((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand2.setString("");
((B_calculatorBoard)BMngr CalculatorUIinstance.getBoard("calculatorBoard")).stateMsg.
setLabel(BMngr CalculatorUILinstance.lgObj memoryCal.getMState());

BMngr_CalculatorULinstance.changeBoard("calculatorBoard");

H

if(command == msCal){
BMngr_CalculatorUIinstance.lgObj _memoryCal.doMS(calResult.getLabel());
((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).calResult.
setLabel(lgObj_generalCal.doCancel());
((B_calculatorBoard)BMngr_CalculatorUI.instance.getBoard("calculatorBoard")).operand1.setString("");
((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand2.setString("");
((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).stateMsg.
setLabel(BMngr_CalculatorUlinstance.lgObj _memoryCal.getMState());
BMngr CalculatorULinstance.changeBoard("calculatorBoard");

!

if(command == mcCal){
BMngr_CalculatorULinstance.lgObj_memoryCal.doMC();
((B_calculatorBoard)BMngr CalculatorUIinstance.getBoard("calculatorBoard")).stateMsg.
setLabel(BMngr_CalculatorUlLinstance.lgObj memoryCal.getMState());
BMngr_CalculatorULinstance.changeBoard("calculatorBoard");

H

if(command == cCal){

((B_calculatorBoard)BMngr CalculatorUI.instance.getBoard("calculatorBoard")).calResult.
setLabel(lgObj_generalCal.doCancel());

((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).operand1.setString("");

((B_calculatorBoard)BMngr_CalculatorUI.instance.getBoard("calculatorBoard")).operand2.setString("");

((B_calculatorBoard)BMngr_CalculatorULinstance.getBoard("calculatorBoard")).errorMsg.
setLabel(lgObj_generalCal.getErrorMsg());

BMngr_CalculatorUlinstance.changeBoard("calculatorBoard");



}

if(command == exitCal){
BMngr CalculatorUILinstance.changeBoard("endBoard");
}

class B_endBoard extends Form implements CommandListener {

-~

/*1ocal logic objects*/

/*UI components*/

public Stringltem endMsgl;
public Stringltem blankMsg;
public Stringltem endMsg2;
public Stringltem endMsg3;

/*commands*/

/*Constructor*/
public B_endBoard() {
/* initialize UI component */
super("Exit Cute Calculator");
endMsgl = new Stringltem("Thanks your using!!", "");
blankMsg = new Stringltem("", "");
endMsg2 = new Stringltem("If you have any comment, email to:", "");
endMsg3 = new Stringltem("cuteCalculator@dcslab.cis.nctu.edu.tw", "");

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
this.append(endMsg1);
this.append(blankMsg);
this.append(endMsg2);
this.append(endMsg3);

/* add commands */
v
s

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null;
String oldPath = null;
String newPath = null;
String align = null;

[ Transformed J2ME Code — GeneralCal.java (indented) ]

package calculator;
/*J2ME "import" declarations*/

public class GeneralCal {

/*global varibales' declaration*/
private int calResult=0; private String errorMsg="";

/*constructor*/
public GeneralCal(){}

/*all methods are here...*/
public void doOP( String operandl, int opIndex, String operand2 ){
/*local variables' declaration*/
int opd1=0;  int opd2=0;
if(!(operand1.compareTo("")==0) ){
opdl=java.lang.Integer.parselnt(operand1);

this.errorMsg="";

else{



this.errorMsg="ERROR: empty input!";
H

if(!(operand2.compareTo("")==0)){
opd2=java.lang.Integer.parselnt(operand2);
this.errorMsg="";

else{
this.errorMsg="ERROR: empty input!";
H

if(this.errorMsg.compareTo("")==0) {
if(opIndex==1){
this.calResult=( opd1 + opd2 );

}
else{
if(opIndex==2){
this.calResult=( opd1 - opd2 );
¥
else{
if(opIndex==3){
this.calResult=opd1*opd2;
H
else{
if(opIndex==4){
this.calResult=opd1/opd2;
}
else{
if(opIndex==5){
this.calResult=opd1%opd2;
¥
else{
this.calResult=0;
¥
H
}
¥
}

}

public String doCancel( ){
/*local variables' declaration*/

this.calResult=0;
this.errorMsg="";
return "0";

H

public void dolnvert( String invertee ){
/*local variables' declaration*/

if(!(invertee.compareTo("")==0) ){
this.calResult=java.lang.Integer.parselnt(invertee);
this.errorMsg="";

}

else{
this.errorMsg="ERROR: empty input!";

}
if((this.errorMsg.compareTo("")==0 && this.calResult!=0) ){

this.calResult=-1*
this.calResult;

!

public String getCalResult( ){
/*local variables' declaration*/

return java.lang.Integer.toString(this.calResult);

}

public String getErrorMsg(  ){
/*local variables' declaration*/



return this.errorMsg;

[ Transformed J2ME Code — MemoryCal.java (indented) |

package calculator;
/*J2ME "import" declarations*/

public class MemoryCal {
/*global varibales' declaration*/
private int calMemory=0;  private String mState="state: ";

/*constructor®/
public MemoryCal(){}

/*all methods are here...*/
private void setMState( String memoryState ){
/*local variables' declaration*/

this.mState=memoryState;

}

public String getMState(  ){
/*local variables' declaration*/

return this.mState;

}

public void doMplus( String tempOperand ){
/*local variables' declaration*/

this.calMemory=(
this.calMemory + java.lang.Integer.parselnt(tempOperand) );
setMState("state: M");

}

public String doMR( ){
/*local variables' declaration*/

return java.lang.Integer.toString(this.calMemory);

H

public void doMS( String tempOperand ){
/*local variables' declaration*/

this.calMemory=java.lang.Integer.parselnt(tempOperand);

setMState("state: M");
v
s

public void doMC( ){
/*local variables' declaration*/
this.calMemory=0;
setMState("state: ");

-~



Appendix

ALL XSLT Transformation Files

[ For PGML — PGML2MIDP.xsl (indented)]

<?xml version="1.0"?>

<!--this is an XSLT stylesheet of PGML 1.0 to transform PGML into J2ME MIDP without error control.-->

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"

xmlns:pgml="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<!--for PGML standard library-->
<xsl:import href="PGMLStdLib2MIDP.xsl"/>

<!--for package path information-->
<xsl:param name="packagePath"/>

<l--because MIDP is an text document-->
<xsl:output method="text"/>

<xsl:template match="/">
<xsl:if test="$packagePath">
package <xsl:value-of select="$packagePath!'/>;
</xsl:if>
<xslitext> </xsl:text>

<xsl:text>/*J2ME &quot;import&quot; declarations*/</xsk:text>

<xsl:itext> </xsl:text>

<xsl:apply-templates select="pgml:object"/>
</xsl:template>

<xsl:template match="pgml:object">
public class <xsl:value-of select="@name"/> {
/*global varibales' declaration*/
<xsl:apply-templates select="pgml:declaration"/>

/*constructor*/
public <xsl:value-of select="(@name"/>(){}

/*all methods are here...*/
<xsl:for-each select="pgml:method">
<xsl:apply-templates select="."/>

<xsl:text> </xsl:text>
</xsl:for-each>

</xsl:template>

_n

<xsl:template match="pgml:declaration">
<xsl:for-each select="pgml:variable">
<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:template>

<xsl:template match="pgml:method">



<xsl:value-of select="@uvisibility"/><xsl:text> </xsl:text><xsl:value-of select="@return-type"/><xsl:text> </xsl:text><xsl:value-of
select="(@name"/>( <xsl:apply-templates select="pgml:in"/>){
/*local variables' declaration®/
<xsl:apply-templates select="pgml:declaration"/>

<xsl:apply-templates select="pgml:action"/>

}

<xsl:text> </xsl:text>
</xsl:template>

<xsl:template match="pgml:variable">
<xsl:if test="name(../..)="object'">
<xsl:text>private </xsl:text>
</xsl:if>

<xsl:choose>

<xsl:when test="node()">
<xsl:value-of select="@type"/>
<xsl:text> </xsl:text>
<xsl:value-of select="@name"/>
<xsl:text>=</xsl:text>
<xsl:apply-templates/>

</xsl:when>

<xsl:otherwise>
<xsl:value-of select="@type"/>
<xsl:text> </xsl:text>

<xsl:value-of select="@name"/>

<xsl:if test="@value">
<xsl:text>=</xsl:text> ‘
<xsl:call-template name="process-type-value'"/>
</xsl:if>
</xsl:otherwise>
</xsl:choose>

<xsl:if test="not(name(..)="init' or name(..)=1n")">
<xsl:itext>; </xsl:text>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:operand">
<xsl:choose>
<xsl:when test="(@select">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="@select"/>
</xsl:call-template>
</xsl:when>

<xsl:otherwise>
<xsl:call-template name="process-type-value"/>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template name="get-local-or-global-variable">
<xsl:param name="varName">defaultVarName</xsl:param>

<xsl:choose>
<!--get local variable-->
<xsl:when test="ancestor::pgml:method/pgml:declaration/pgml:variable[@name=$varName]">
<xsl:value-of select="$varName"/>

</xsl:when>

<xsl:when test="ancestor::pgml:method/pgml:in/pgml:variable[@name=$varName]">
<xsl:value-of select="$varName"/>
</xsl:when>



<xsl:when test="ancestor::pgml:for/pgml:init/pgml:variable[ @name=$varName]">
<xsl:value-of select="$varName"/>
</xsl:when>

<!--get global variable-->
<xsl:otherwise>
this.<xsl:value-of select="$varName"/>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template name="process-type-value">
<xsl:choose>
<!--String is speial datatype, it need to be quoted-->
<xsl:when test="@type='String"">
<xsl:text>&quot;</xsl:text><xsl:value-of select="@value"/><xsl:text>&quot;</xsl:text>
</xsl:when>

<xsl:otherwise>
<xsl:value-of select="@value"/>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template match="pgml:in">
<xsl:for-each select="pgml:variable">
<xsl:apply-templates select="."/>

<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text>
</xsl:if>
</xsl:for-each>
</xsl:template>

<xsl:template match="pgml:action">
<xsl:for-each select="node()">
<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:template>

<xsl:template match="pgml:return">
<xsl:text> return </xsl:text>
<xsl:choose>
<xsl:when test="@*">
<xsl:choose>
<xsl:when test="@select">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="@select"/>
</xsl:call-template>
</xsl:when>

<xsl:otherwise>
<xsl:call-template name="process-type-value"/>
</xsl:otherwise>
</xsl:choose>
</xsl:when>

<xsl:otherwise>
<xsl:apply-templates/>
</xsl:otherwise>
</xsl:choose>
<xslitext>; </xsl:text>
</xsl:template>



—_n

<xsl:template match="pgml:for">
for(<xsl:apply-templates select="pgml:init"/>; <xsl:apply-templates select="pgml:test"/>; <xsl:apply-templates select="pgml:step"/>){
<xsl:apply-templates select="pgml:action"/>
}

<xsl:text> </xsl:text>
</xsl:template>

<xsl:template match="pgml:init">
<xsl:apply-templates/>
</xsl:template>

—_n

<xsl:template match="pgml:test">
<xsl:apply-templates/>
</xsl:template>

—_n

<xsl:template match="pgml:step">
<xsl:apply-templates/>
</xsl:template>

—_n

<xsl:template match="pgml:while">
while(<xsl:apply-templates select="pgml:test"/>){
<xsl:apply-templates select="pgml:action"/>
¥
<xsl:text> </xsl:text>
</xsl:template>

<xsl:template match="pgml:if">
if(<xsl:apply-templates select="pgml:test"/>){

<xsl:apply-templates select="pgml:action"/> w
v
s

<xsl:if test="pgml:else">
<xsl:apply-templates select="pgml:else"/>
</xsl:if>
</xsl:template>

"

<xsl:template match
else{
<xsl:for-each select="node()">
<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>
</xsl:for-each>

pgml:else">

}

<xsl:text> </xsl:text>
</xsl:template>

<!--check if a math-statement is end-->
<xsl:template name="math-statement-end">
<xsl:if test="not(name(..)="init' or name(..)='step' or name(..)="return' or name(..)="variable')">
<xsl:itext>; </xsl:text>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:add">
<xsl:if test="@result">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
<xsl:text>=</xsl:text>



</xsl:if>

<xsl:text>( </xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> + </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text> )</xsl:text>

<xsl:if test="@result">
<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

—n

<xsl:template match="pgml:sub">
<xsl:if test="@result">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
<xsl:text>=</xsl:text>

</xsl:if>

<xsl:text>( </xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> - </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text> )</xsl:text>

<xsl:if test="@result">
<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

—n

<xsl:template match="pgml:mult">
<xsl:if test="@result">
<xsl:call-template name="get-local-or-global-yariable">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template> :
<xsl:text>=</xsl:text>
</xsl:if>

<xsl:apply-templates select="*[1]"/>
<xsl:text>*</xsl:text>
<xsl:apply-templates select="*[2]"/>

<xsl:if test="@result">
<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:div">
<xsl:if test="@result">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="@result"/>
</xsl:call-template>
<xsl:text>=</xsl:text>
</xsl:if>

—"

<xsl:apply-templates select="*[1]"/>
<xsl:text>/</xsl:text>
<xsl:apply-templates select="*[2]"/>

<xsl:if test="@result">
<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:mod">



<xsl:if test="@result">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
<xsl:text>=</xsl:text>
</xsl:if>

<xsl:apply-templates select="*[1]"/>
<xsl:text>%</xsl:text>
<xsl:apply-templates select="*[2]"/>

<xsl:if test="@result">
<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

—_n

<xsl:template match="pgml:greater-than">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&gt;</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:lesser-than">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&lIt;</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:equal-to">
<xsl:apply-templates select="*[1]"/>
<xsl:text>==</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:not-equal">
<xsl:apply-templates select="*[1]"/>
<xsl:text>!=</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:greater-or-equal">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&gt;=</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:lesser-or-equal">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&lt;=</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:and">
<xsl:text> (</xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> &amp;&amp; </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text>) </xsl:text>
</xsl:template>



<xsl:template match="pgml:or">
<xsl:text> (</xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> || </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text>) </xsl:text>
</xsl:template>

"

<xsl:template match="pgml:not">
<xsl:text> !(</xsl:text>
<xsl:apply-templates/>
<xsl:text>) </xsl:text>
</xsl:template>

<xsl:template match="pgml:assign">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="@arg1"/>
</xsl:call-template>

<xsl:text>=</xsl:text>

<xsl:choose>
<xsl:when test="@arg2">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="(@arg2"/>
</xsl:call-template>
</xsl:when>

<xsl:otherwise>
<xsl:apply-templates/>
</xsl:otherwise>
</xsl:choose>

<xsl:if test="not(name(..)="init' or name(..)="step!)">
<xsl:text>; </xsl:itext>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:call-method">
<xsl:value-of select="(@name"/>
<xsl:text>(</xsl:text>

<xsl:for-each select="*">
<xsl:apply-templates select="."/>
<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text>
</xsl:if>
</xsl:for-each>

<xsl:text>)</xsl:text>

<xsl:if test="name(..)="action' or name(..)='else"">
<xsl:itext>; </xsl:text>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:lib">
<!--finding out corresponding method in J2ME-->
<xsl:apply-imports/>

<xsl:if test="name(..)="action' or name(..)='else"">
<xsl:itext>; </xsl:text>
</xsl:if>
</xsl:template>

</xsl:stylesheet>



[ For PGML — PGMLStdLib2MIDP.xsl (indented)]

<?xml version="1.0"?>

<!--
1. this is an XSLT stylesheet of PGML standard library 1.0
to transform PGML standard library into corresponding J2ME code.
2. PGMLStdLib2MIDP.xsl is imported by PGML2MIDP.xsl

-->

<xsl:stylesheet version="1.0" xmIns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:pgml="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<!--because MIDP is an text document-->
<xsl:output method="text"/>

—_n

<xsl:template match="pgml:lib">
<xsl:choose>
<xsl:when test="@call="pgml.Integer.toString'">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>java.lang.Integer.toString</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call='pgml.Integer.abs"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quet;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>java.lang. Math.abs</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.Integer.max"">

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have two parameters.
</xsl:message>

</xsl:if>

<xsl:text>java.lang.Math.max</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call='pgml.Integer.min"">

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have two parameters.
</xsl:message>

</xsl:if>

<xsl:text>java.lang.Math.min</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.Integer.maxInt"">
<xsl:if test="*">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,



&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have no any parameter.
</xsl:message>

</xsl:if>

<xsl:text>java.lang.Integer MAX VALUE</xsl:text>
</xsl:when>

<xsl:when test="@call="pgml.Integer.minInt"">

<xsl:if test="*">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have no any parameter.
</xsl:message>

</xsl:if>

<xsl:text>java.lang.Integer. MIN_VALUE</xsl:text>
</xsl:when>

<xsl:when test="@call='pgml.String.parselnt"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>java.lang.Integer.parselnt</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.String.charAt'">

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of'select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters! ]
&quot;<xsl:value-of select="@call"/>&quot; must have two parameters.
</xsl:message>

</xsl:if>

String.valueOf(<xsl:apply-templates select="*[1]"/>.charAt(<xsl:apply-templates select="*[2]"/>))
</xsl:when>
<xsl:when test="@call="pgml.String.compare'"'>

<xsl:if test="not(count(*)=2)">

<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have two parameters.
</xsl:message>
</xsl:if>

<xsl:apply-templates select="*[1]"/>.compareTo(<xsl:apply-templates select="*[2]"/>)
</xsl:when>
<xsl:when test="@call="pgml.String.length"">
<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have one parameter.
</xsl:message>
</xsl:if>

<xsl:apply-templates select="*[1]"/>length()
</xsl:when>

<xsl:when test="@call="pgml.String.subString'">
<xsl:if test="not(count(*)=3)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have three parameter.



</xsl:message>
</xsl:if>

<xsl:apply-templates select="*[1]"/>.subString(<xsl:apply-templates select="*[2]"/>, <xsl:apply-templates
select="*[2]"/>+<xsl:apply-templates select="*[3]"/>)
</xsl:when>

<xsl:when test="@call="pgml.String.trim"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:apply-templates select="*[1]"/>.trim()
</xsl:when>

<xsl:when test="@call="pgml.String.concat'">
<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have two parameter.
</xsl:message>

</xsl:if>

<xsl:apply-templates select="*[1]"/>.concat(<xsl:apply-templates select="*[2]"/>)
</xsl:when>

<xsl:when test="@call="pgml.Boolean.toString"">
<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes'"> :
in method named &quot;=xsl:value=ofselect="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrongsaumber of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message> ]

</xsl:if> ]

new Boolean(<xsl:apply-templates select="*[1]"/>).toString()
</xsl:when>

<xsl:otherwise>
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong library function call!
you use a non-existing PGML standard library : <xsl:value-of select="(@call"/>
</xsl:message>

</xsl:otherwise>

</xsl:choose>
</xsl:template>

<xsl:template name="tail-part">
<!--passing needed parameters into method-->
<xsl:text>(</xsl:text>

<xsl:for-each select="*">
<xsl:apply-templates select="."/>

<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text>
</xsl:if>
</xsl:for-each>

<xsl:text>)</xsl:text>
</xsl:template>

</xsl:stylesheet>



[ For PGML — PGML2WMLS.xsl (indented)]

<?xml version="1.0"?>
<!--this is an XSLT stylesheet of PGML 1.0 to transform PGML into WMLScript without error control.-->

<xsl:stylesheet version="1.0" xmlns:xs|="http://www.w3.0rg/1999/XSL/Transform"
xmlns:pgml="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<!--for PGML standard library-->
<xsl:import href="PGMLStdLib2WMLS xs1"/>

<!--because MIDP is an text document-->
<xsl:output method="text"/>

<xsl:template match="/">
<xsl:text>/*some pragma are declared here...*/</xsl:text>
<xsl:text> </xsl:text>

<xsl:apply-templates select="pgml:object"/>
</xsl:template>

<xsl:template match="pgml:object">
/*WMLScript interface to set declared global variables*/
extern function globalVarDeclaration() {
/*setting all global varibales in this logic object*/
<xsl:apply-templates select="pgml:declaration"/>

/*all methods are here...*/

<xsl:for-each select="pgml:method">
<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>

</xsl:for-each>

/*WMLScript interface to change value of UL compenent on some- WML card*/
<xsl:call-template name="change-fuction-interface"/>
</xsl:template>

<xsl:template match="pgml:declaration">
<xsl:choose>
<xsl:when test="name(..)="object'">
<xsl:call-template name="global-variables-setting"/>
</xsl:when>

<xsl:when test="name(..)="method"">
<xsl:for-each select="pgml:variable">
<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:when>
</xsl:choose>
</xsl:template>

<xsl:template match="pgml:method">
<xsl:choose>
<xsl:when test="@visibility="public"">
<xsl:text> extern function </xsl:text>
</xsl:when>
<xsl:when test="@pvisibility="private"">
<xsl:text> function </xsl:text>
</xsl:when>
</xsl:choose>



<xsl:value-of select="(@name"/> (<xsl:apply-templates select="pgml:in"/>){
<xsl:apply-templates select="pgml:declaration"/>

<xsl:apply-templates select="pgml:action"/>

}

<xsl:text> </xsl:text>
</xsl:template>

—"

<xsl:template name="global-variables-setting">
<xsl:for-each select="pgml:variable">
<xsl:choose>
<xsl:when test="node()">
WMLBrowser.setVar(&quot;<xsl:value-of select="/pgml:object/@name"/>_<xsl:value-of
select="@name"/>&quot;, <xsl:apply-templates/>);
</xsl:when>

<xsl:otherwise>
<xsl:choose>
<xsl:when test="@value">
WMLBrowser.setVar(&quot;<xsl:value-of select="/pgml:object/@name"/>_<xsl:value-of
select="(@name"/>&quot;, <xsl:call-template name="process-type-value"/>);
</xsl:when>

<xsl:otherwise>
WMLBrowser.setVar(&quot;<xsl:value-of select="/pgml:object/@name"/>_<xsl:value-of
select="(@name"/>&quot;, &quot;&quot;);
</xsl:otherwise>
</xsl:choose>
</xsl:otherwise>
</xsl:choose>

<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:template>

<xsl:template match="pgml:variable">
<xsl:choose>
<xsl:when test="name(..)="in"">
<xsl:value-of select="(@name"/>
</xsl:when>

<xsl:otherwise>
<xsl:text>var </xsl:text><xsl:value-of select="@name"/>

<xsl:choose>
<xsl:when test="node()">
<xsl:text>=</xsl:text>
<xsl:apply-templates/>
</xsl:when>

<xsl:otherwise>
<xsl:if test="@value">
<xsl:text>=</xsl:text>
<xsl:call-template name
</xsl:if>
</xsl:otherwise>
</xsl:choose>

"

process-type-value"/>

<xsl:if test="not(name(..)="init' or name(..)="in")">
<xsl:itext>; </xsl:text>
</xsl:if>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template match="pgml:operand">
<xsl:choose>
<xsl:when test="@select">
<xsl:if test="name(..)="add' or name(..)="sub' or name(..)="mult' or name(..)="div' or name(..)="mod"">



<xsl:text> Lang.parselnt(</xsl:text>
</xsl:if>
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="(@select"/>
</xsl:call-template>

<xsl:if test="name(..)="add' or name(..)="sub' or name(..)="mult' or name(..)='div' or name(..)='mod"">
<xsl:text>) </xsl:text>
</xsl:if>
</xsl:when>

<xsl:otherwise>
<xsl:call-template name="process-type-value"/>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template name="get-local-or-global-variable">

"

<xsl:param name="varName">defaultVarName</xsl:param>

<xsl:choose>
<!--get local variable-->
<xsl:when test="ancestor::pgml:method/pgml:declaration/pgml:variable[ @name=$varName]">
<xsl:value-of select="$varName"/>
</xsl:when>

<xsl:when test="ancestor::pgml:method/pgml:in/pgml:variable[@name=$varName]">
<xsl:value-of select="$varName"/>

</xsl:when>

<xsl:when test="ancestor::pgml:for/pgmkinit/pgml:variable[@name=$varName]">
<xsl:value-of select="$varName"/>

</xsl:when>

<!--get global variable-->
<xsl:otherwise> ‘

WMLBrowser.getVar(&quot;<xsl:value-of select="/pgml:object/@name"/>_<xsl:value-of select="$varName"/>&quot;)

</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template name="process-type-value">
<xsl:choose>
<!--String is speial datatype, it need to be quoted-->
<xsl:when test="@type='String"">
<xsl:text>&quot;</xsl:text><xsl:value-of select="@value"/><xsl:text>&quot;</xsl:text>
</xsl:when>

<xsl:otherwise>
<xsl:value-of select="@value"/>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template match="pgml:in">
<xsl:for-each select="pgml:variable">
<xsl:apply-templates select="."/>

<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text>
</xsl:if>
</xsl:for-each>
</xsl:template>

_n

<xsl:template match="pgml:action">
<xsl:for-each select="node()">



<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:template>

<xsl:template match="pgml:return">
<xsl:text> return </xsl:text>
<xsl:choose>
<xsl:when test="@*">
<xsl:choose>
<xsl:when test="(@select">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="@select"/>
</xsl:call-template>
</xsl:when>

<xsl:otherwise>
<xsl:call-template name="process-type-value"/>
</xsl:otherwise>
</xsl:choose>
</xsl:when>

<xsl:otherwise>
<xsl:apply-templates/>
</xsl:otherwise>
</xsl:choose>
<xsl:itext>; </xsl:text>
</xsl:template>

_n

<xsl:template match="pgml:for"> ‘
for(<xsl:apply-templates select="pgml:init"/>;<xsl:applystemplates select="pgml:test"/>; <xsl:apply-templates select="pgml:step"/>){
<xsl:apply-templates select="pgml:action"/>
¥
<xsl:text> </xsl:text>
</xsl:template> ]

<xsl:template match="pgml:init">
<xsl:apply-templates/>
</xsl:template>

"

<xsl:template match="pgml:test">
<xsl:apply-templates/>
</xsl:template>

<xsl:template match="pgml:step">
<xsl:apply-templates/>
</xsl:template>

"

<xsl:template match="pgml:while">
while(<xsl:apply-templates select="pgml:test"/>){
<xsl:apply-templates select="pgml:action"/>
}

<xsl:text> </xsl:text>
</xsl:template>

<xsl:template match="pgml:if">
if(<xsl:apply-templates select="pgml:test"/>){
<xsl:apply-templates select="pgml:action"/>
}

<xsl:if test="pgml:else">



<xsl:apply-templates select="pgml:else"/>
</xsl:if>
</xsl:template>

—_n

<xsl:template match="pgml:else">
else{
<xsl:for-each select="node()">
<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>
</xsl:for-each>
}
<xsl:text> </xsl:text>
</xsl:template>

<!--check if a math-statement is end-->
<xsl:template name="math-statement-end">
<xsl:if test="not(name(..)="init' or name(..)='step' or name(..)="return' or name(..)="variable')">
<xsl:itext>; </xsl:text>
</xsl:if>
</xsl:template>

—"

<xsl:template name="set-local-or-global-variable-head">
<xsl:param name="varName">defaultVarName</xsl:param>

<xsl:choose>
<!--local variable-->
<xsl:when test="ancestor::pgml:method/pgml:déclaration/pgml:variable[ @name=$varName]">
<xsl:value-of select="$varName"/> ‘
<xsl:text>=</xsl:text>
</xsl:when>

<xsl:when test="ancestor::pgml:method/pgml:in/pgm!:variable[(@name=$varName]">
<xsl:value-of select="$varName"/> w
<xsl:text>=</xsl:text> 3

</xsl:when>

<xsl:when test="ancestor::pgml:for/pgml‘init/pgml:variable[@name=$varName]">
<xsl:value-of select="$varName"/>
<xsl:text>=</xsl:text>

</xsl:when>

<!--global variable-->
<xsl:otherwise>
<xsl:text>WMLBrowser.setVar(&quot;</xsl:text><xsl:value-of select="/pgml:object/@name"/>_<xsl:value-of
select="$varName"/><xsl:text>&quot;, </xsl:text>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

"

<xsl:template name="set-local-or-global-variable-tail">
<xsl:param name="varName">defaultVarName</xsl:param>

<!--global variable-->
<xsl:if test="not(ancestor::pgml:method/pgml:declaration/pgml:variable[@name=$varName])">
<xsl:if test="not(ancestor::pgml:method/pgml:in/pgml:variable[ @name=$varName])">
<xsl:if test="not(ancestor::pgml:for/pgml:init/pgml:variable[ @name=$varName])">
<xsl:text> )</xsl:text>

</xsl:if>
</xsl:if>
</xsl:if>
</xsl:template>
<xsl:template match="pgml:add">

<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-head">



<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
</xsl:if>

<xsl:text>( </xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> + </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text> )</xsl:text>

<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-tail">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

—_n

<xsl:template match="pgml:sub">
<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-head">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>

</xsl:if>

<xsl:text>( </xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> - </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text> )</xsl:text>

<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-tail">

<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>

<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

"

<xsl:template match="pgml:mult">
<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-head">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
</xsl:if>

<xsl:apply-templates select="*[1]"/>
<xsl:text>*</xsl:text>
<xsl:apply-templates select="*[2]"/>

<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-tail">
<xsl:with-param name="varName" select="@result"/>
</xsl:call-template>

<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

_n

<xsl:template match="pgml:div">
<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-head">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
</xsl:if>

—"

<xsl:apply-templates select="*[1]"/>



<xsl:text>/</xsl:text>
<xsl:apply-templates select="*[2]"/>

<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-tail">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>

<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:mod">
<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-head">
<xsl:with-param name="varName" select="@result"/>
</xsl:call-template>
</xsl:if>

<xsl:apply-templates select="*[1]"/>
<xsl:text>%</xsl:text>
<xsl:apply-templates select="*[2]"/>

<xsl:if test="@result">
<xsl:call-template name="set-local-or-global-variable-tail">
<xsl:with-param name="varName" select="(@result"/>
</xsl:call-template>
<xsl:call-template name="math-statement-end"/>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:greater-than">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&gt;</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:lesser-than">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&lIt;</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:equal-to">
<xsl:apply-templates select="*[1]"/>
<xsl:text>==</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

—n

<xsl:template match="pgml:not-equal">
<xsl:apply-templates select="*[1]"/>
<xsl:text>!=</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:greater-or-equal">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&gt;=</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>



<xsl:template match="pgml:lesser-or-equal">
<xsl:apply-templates select="*[1]"/>
<xsl:text>&lt;=</xsl:text>
<xsl:apply-templates select="*[2]"/>
</xsl:template>

<xsl:template match="pgml:and">
<xsl:text> (</xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> &amp;&amp; </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text>) </xsl:text>
</xsl:template>

<xsl:template match="pgml:or">
<xsl:text> (</xsl:text>
<xsl:apply-templates select="*[1]"/>
<xsl:text> || </xsl:text>
<xsl:apply-templates select="*[2]"/>
<xsl:text>) </xsl:text>
</xsl:template>

<xsl:template match="pgml:not">
<xsl:text> !(</xsl:text>
<xsl:apply-templates/>
<xsl:text>) </xsl:text>
</xsl:template>

<xsl:template match="pgml:assign">
<xsl:call-template name="set-local-or-global-variable-head"> w
<xsl:with-param name="varName" seléct="@arg1"/> ‘
</xsl:call-template>

<xsl:choose>
<xsl:when test="@arg2">
<xsl:call-template name="get-local-or-global-variable">
<xsl:with-param name="varName" select="(@arg2"/>
</xsl:call-template>
</xsl:when>

<xsl:otherwise>
<xsl:apply-templates/>
</xsl:otherwise>
</xsl:choose>

<xsl:call-template name="set-local-or-global-variable-tail">
<xsl:with-param name="varName" select="(@arg1"/>
</xsl:call-template>

<xsl:if test="not(name(..)="init' or name(..)="step')">
<xsl:text>; </xsl:itext>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:call-method">
<xsl:if test="name(..)="add' or name(..)="sub' or name(..)="mult' or name(..)='div' or name(..)="mod"">
<xsl:text> Lang.parselnt(</xsl:text>
</xsl:if>

<xsl:value-of select="(@name"/>
<xsl:text>(</xsl:text>

<xsl:for-each select="*">



<xsl:apply-templates select="."/>
<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text>
</xsl:if>
</xsl:for-each>

<xsl:text>)</xsl:text>

<xsl:if test="name(..)="add' or name(..)="sub' or name(..)="mult' or name(..)='div' or name(..)='mod"">
<xsl:text>) </xsl:text>
</xsl:if>

<xsl:if test="name(..)="action' or name(..)="else'">
<xsl:text>; </xsl:itext>
</xsl:if>
</xsl:template>

<xsl:template match="pgml:lib">
<xsl:if test="name(..)="add' or name(..)="sub' or name(..)="mult' or name(..)='div' or name(..)='mod"">
<xsl:text> Lang.parselnt(</xsl:text>

</xsl:if>

<!--finding out corresponding standard library in WMLScript-->
<xsl:apply-imports/>

<xsl:if test="name(..)="add' or name(..)="sub' or name(..)="mult' or name(..)='div' or name(..)="mod"">
<xsl:text>) </xsl:text>
</xsl:if>

<xsl:if test="name(..)="action' or name(..)="else'">
<xsl:itext>; </xsl:text>
</xsl:if>
</xsl:template>

<xsl:template name="change-fuction-interface">
extern function change(component, new Value,"caliMethod){
if(callMethod == ""){
WMLBrowser.setVar(component, newValue);

}
else{
<xsl:for-each select="pgml:method">
<xsl:if test="not(pgml:in)">
if(callMethod == &quot;<xsl:value-of select="(@name"/>&quot;) {
WMLBrowser.setVar(component, <xsl:value-of select="@name"/>());
}
<xsl:text> </xsl:text>
</xsl:if>
</xsl:for-each>
}
}
<xsl:text> </xsl:text>

</xsl:template>

</xsl:stylesheet>



[ For PGML — PGMLStdLib2WMLS.xsl (indented)]

<?xml version="1.0"?>

<l--
1. this is an XSLT stylesheet of PGML standard library 1.0
to transform PGML standard library into corresponding WMLScript code.
2. PGMLStdLib2WMLS xsl is imported by PGML2WMLS .xsl

-->

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:pgml="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PGML/">

<!--because MIDP is an text document-->
<xsl:output method="text"/>

—_n

<xsl:template match="pgml:lib">
<xsl:choose>
<xsl:when test="@call="pgml.Integer.toString'">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>String.toString</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call='pgml.Integer.abs"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quet;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>Lang.abs</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.Integer.max"">

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have two parameters.
</xsl:message>

</xsl:if>

<xsl:text>Lang.max</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call='pgml.Integer.min"">

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have two parameters.
</xsl:message>

</xsl:if>

<xsl:text>Lang.min</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.Integer.maxInt"">
<xsl:if test="*">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,



&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have no any parameter.
</xsl:message>

</xsl:if>

<xsl:text>Lang.maxInt()</xsl:text>
</xsl:when>

<xsl:when test="@call="pgml.Integer.minInt"">

<xsl:if test="*">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have no any parameter.
</xsl:message>

</xsl:if>

<xsl:text>Lang.minlnt()</xsl:text>
</xsl:when>

<xsl:when test="@call='pgml.String.parselnt"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>Lang.parseInt</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.String.charAt'">

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of'select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters! ]
&quot;<xsl:value-of select="@call"/>&quot; must have two parameters.
</xsl:message>

</xsl:if>

<xsl:text>String.charAt</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.String.compare''>

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have two parameters.
</xsl:message>

</xsl:if>

<xsl:text>String.compare</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.String.length"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>String.length</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.String.subString'"">
<xsl:if test="not(count(*)=3)">
<xsl:message terminate="yes">



in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have three parameter.
</xsl:message>
</xsl:if>

<xsl:text>String.subString</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call="pgml.String.trim"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="(@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>String.trim</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:when test="@call='pgml.String.concat"">

<xsl:if test="not(count(*)=2)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number of parameters!
&quot;<xsl:value-of select="@call"/>&quot; must have two parameter.
</xsl:message>

</xsl:if>

<xsl:apply-templates select="*[1]"/> +<xsl:apply=templates select="*[2]"/>
</xsl:when> :

<xsl:when test="@call="pgml.Boolean.toString"">

<xsl:if test="not(count(*)=1)">
<xsl:message terminate="yes">
in method named &quot;<xsl:value-ofselect="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong number. of parameters! ‘
&quot;<xsl:value-of select="(@call"/>&quot; must have one parameter.
</xsl:message>

</xsl:if>

<xsl:text>String.toString</xsl:text>
<xsl:call-template name="tail-part"/>
</xsl:when>

<xsl:otherwise>
<xsl:message terminate="yes">
in method named &quot;<xsl:value-of select="ancestor::pgml:method/@name"/>&quot;,
&lt;lib&gt; has wrong library function call!
you use a non-existing PGML standard library : <xsl:value-of select="@call"/>
</xsl:message>

</xsl:otherwise>

</xsl:choose>
</xsl:template>

<xsl:template name="tail-part">
<!--passing needed parameters into method-->
<xsl:text>(</xsl:text>

<xsl:for-each select="*">
<xsl:apply-templates select="."/>

<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text>
</xsl:if>
</xsl:for-each>

<xsl:text>)</xsl:text>
</xsl:template>
</xsl:stylesheet>



[ For PUML — PUML2MIDP.xsl (indented)]

<?xml version="1.0"?>
<!--this is an XSLT stylesheet of PUML 1.2 to transform PUML into J2ME MIDP without error control.-->

<xsl:stylesheet version="1.0" xmlns:xs|="http://www.w3.0rg/1999/XSL/Transform"
axmlns:puml="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PUML/">

<!--for package path information-->
<xsl:param name="packagePath"/>

<!--because MIDP is an text document-->
<xsl:output method="text"/>

<xsl:template match="/">
<xsl:if test="$packagePath">
package <xsl:value-of select="$packagePath"/>;
</xsl:if>

<xsl:text> </xsl:text>

<xsl:text>import javax.microedition.midlet.*; </xsl:text>
<xsl:text>import javax.microedition.lcdui.*; </xsl:text>
<xsl:text> </xsl:text>

<xsl:itext> </xsl:text>

interface BMngr_Interface {
public void changeBoard(String boardName);
public Displayable getBoard(String boardName);

}

<xsl:itext> </xsl:text>

<xsl:text> </xsl:text>

<xsl:apply-templates select="puml:user-intenface"/>
</xsl:template>

<xsl:template match="puml:user-interface">
public class BMngr <xsl:value-of select="(@name"/> extends MIDlet.implements BMngr_Interface {
public static BMngr_<xsl:value-of select="(@name"/> instance;
private Display display;

/*global logic objects*/
<xsl:apply-templates select="puml:logic-objects"/>

/*all displayables corresponding to boards' declaration*/
<xsl:for-each select="puml:board">
private B_<xsl:value-of select="@name"/><xsl:text> </xsl:text><xsl:value-of select="@name"/> = new B_<xsl:value-of
select="(@name"/>();
<xsl:text> </xsl:text>
</xsl:for-each>

/*Constructor*/
public BMngr <xsl:value-of select="@name"/>(){
instance = this;

}
/*Main method*/
public void startApp(){
display = Display.getDisplay(this);
<xsl:call-template name="set-first-UI"/>
}

/*Handle pausing the MIDlet*/
public void pauseApp(){
}

/*Handle destroying the MIDlet*/
public void destroyApp(boolean unconditional){



}

/*Quit the MIDlet*/

public static void quitApp(){
instance.destroyApp(true);
instance.notifyDestroyed();
instance = null;

}

/*change UI presentation*/
public void changeBoard(String boardName){
<xsl:for-each select="puml:board">
if(boardName.compareTo(&quot;<xsl:value-of select="@name"/>&quot;) == 0){
display.setCurrent(<xsl:value-of select="(@name"/>);

}

</xsl:for-each>

/*get particular UI container®/
public Displayable getBoard(String boardName){
Displayable displayable = null;

<xsl:for-each select="puml:board">
if(boardName.compareTo(&quot;<xsl:value-of select="@name"/>&quot;) == 0){
displayable = <xsl:value-of select="(@name"/>;

}

</xsl:for-each>

return displayable;

}

<xsl:text> </xsl:text>
<xsl:text> </xsl:text>

<xsl:for-each select="puml:board"> ]
<xsl:apply-templates select="."/>
</xsl:for-each>
</xsl:template>

<xsl:template name="set-first-UI">
<xsl:choose>
<xsl:when test="board[@seqNO="'0"]">
display.setCurrent(<xsl:value-of select="puml:board[@seqNo='0"]/@name"/>);
</xsl:when>

<xsl:otherwise>
display.setCurrent(<xsl:value-of select="puml:board[1]/@name"/>);
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template match="puml:layout">
<!--be used for future-->
</xsl:template>

<xsl:template match="puml:logic-objects">
<!--global logic objects-->
<xsl:if test="name(..)="user-interface"">
<xsl:for-each select="puml:object">
public <xsl:apply-templates select="."/>
</xsl:for-each>
</xsl:if>

<!--local logic objects-->



<xsl:if test="name(..)='board"">
<xsl:for-each select="puml:object">
private <xsl:apply-templates select="."/>
</xsl:for-each>
</xsl:if>
</xsl:template>

—_n

<xsl:template match="puml:object">
<xsl:variable name="className" select="substring-before(@source, '.pgml')"/>
<xsl:value-of select="$className"/> 1gObj_<xsl:value-of select="@name"/> = new <xsl:value-of select="$className"/>();
<xsl:text> </xsl:text>

</xsl:template>

<xsl:template match="puml:board">
class B_<xsl:value-of select="(@name"/> extends Form implements CommandListener {
/*1ocal logic objects*/
<xsl:apply-templates select="puml:logic-objects"/>

/*UI components*/
<xsl:call-template name="UI-components-declaration"/>

/*commands*/
<xsl:for-each select="puml:action">
private Command <xsl:value-of select="(@name"/> = new Command(&quot;<xsl:value-of select="(@showText"/>&quot;,
Command.SCREEN, 1);
<xsl:text> </xsl:text>
</xsl:for-each>

/*Constructor*/

public B_<xsl:value-of select="(@name!"/>() {
/* initialize Ul component */
super(&quot;<xsl:value-of select="@title"/>&quot;);
<xsl:call-template name="UI-components-initialization"/>

/* set up listeners */
this.setCommandListener(this);

/* append UI component */
<xsl:call-template name="append-UI-components"/>

/* add commands */

<xsl:for-each select="puml:action">
this.addCommand(<xsl:value-of select="@name"/>);
<xsl:text> </xsl:text>

</xsl:for-each>

/*Handle command events*/
public void commandAction(Command command, Displayable displayable){
String selectedStr = null;
String oldPath = null;
String newPath = null;
String align = null;

<xsl:for-each select="puml:action">
<xsl:apply-templates select="."/>
</xsl:for-each>

!

<xsl:text> </xsl:text>
<xsl:text> </xsl:text>
</xsl:template>

<xsl:template name="UI-components-declaration">
<xsl:for-each select="node()">
<xsl:choose>



<xsl:when test="name(.)="picture'">
public Imageltem <xsl:value-of select="(@name"/>;
</xsl:when>

<xsl:when test="name(.)="label"">
public Stringltem <xsl:value-of select="(@name"/>;
</xsl:when>

<xsl:when test="name(.)="textnote"">
public TextField <xsl:value-of select="(@name"/>;
</xsl:when>

<xsl:when test="name(.)="listpaper'">
public ChoiceGroup <xsl:value-of select="@iname"/>;
</xsl:when>
</xsl:choose>

<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:template>

<xsl:template name="UI-components-initialization">
<xsl:for-each select="node()">
<xsl:choose>
<xsl:when test="name(.)="picture'">
try{
<xsl:value-of select="@name"/> = new Imageltem(&quot;&quot;,
Image.createImage(&quot;/<xsl:value-of select="substring-before(@source, '.")"/>.png&quot;),
<xsl:call-template name="picture-position-param"/>, &quot;<xsl:value-of select="@altText"/>&quot;);
}catch(Exception e){e.printStackTrace(); }
</xsl:when>

<xsl:when test="name(.)="label!!'> )
<xsl:value-of select="@name"/>= new -Stringltem(&quot;<xsl:value-of select="@showText"/>&quot;,
&quot;&quot;);
</xsl:when>

<xsl:when test="name(.)="textnote"">
<xsl:if test="@type="text"">
<xsl:value-of seleet="@name"/> = new TextField(&quot;<xsl:value-of select="@title"/>&quot;,
&quot;<xsl:value-ot select="@value"/>&quot;, 50, TextField. ANY);
</xsl:if>

<xsl:if test="@type="password"">
<xsl:value-of select="@name"/> = new TextField(&quot;<xsl:value-of select="@title"/>&quot;,
&quot;<xsl:value-of select="(@value"/>&quot;, 50, TextField. PASSWORD);
</xsl:if>
</xsl:when>

<xsl:when test="name(.)="listpaper'">
<xsl:choose>
<xsl:when test="@mode="single"">
<xsl:value-of select="(@iname"/> = new ChoiceGroup(&quot;<xsl:value-of
select="@title"/>&quot;, ChoiceGroup.EXCLUSIVE);
</xsl:when>

<xsl:when test="@mode="multi"">
<xsl:value-of select="@iname"/> = new ChoiceGroup(&quot;<xsl:value-of
select="@title"/>&quot;, ChoiceGroup.MULTIPLE);
</xsl:when>

<xsl:otherwise>
<xsl:value-of select="@iname"/> = new ChoiceGroup(&quot;<xsl:value-of
select="@title"/>&quot;, ChoiceGroup.EXCLUSIVE);
</xsl:otherwise>
</xsl:choose>

<xsl:for-each select="puml:item">
<xsl:value-of select="../@iname"/>.append(&quot;<xsl:value-of select="@showText"/>&quot;, null);
<xslitext> </xsl:text>

</xsl:for-each>

<xsl:if test="(@default">



<xsl:choose>
<xsl:when test="@mode="single"">
<xsl:value-of select="@iname"/>.setSelectedIndex(<xsl:value-of select="(@default"/>-1,
true);
</xsl:when>

<xsl:when test="@mode="multi"">
String defaultSelected = &quot;<xsl:value-of
select="(@default"/>&quot;<xsl:text>;</xsl:text>
for(int index=0; index &lt;= defaultSelected.length(); index=index+2){
String str = String.valueOf(defaultSelected.charAt(index));
<xsl:value-of select="@iname"/>.setSelectedIndex(Integer.parselnt(str)-1, true);

}

</xsl:when>

<xsl:otherwise>
<xsl:value-of select="@iname"/>.setSelectedIndex(<xsl:value-of select="(@default"/>-1,
true);
</xsl:otherwise>
</xsl:choose>
</xsl:if>
</xsl:when>
</xsl:choose>

<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:template>

"

<xsl:template name="picture-position-param">
<xsl:choose>
<xsl:when test="@align="left"">
Imageltem. LAYOUT LEFT
</xsl:when>

<xsl:when test="@align='center'">
Imageltem.LAYOUT CENTER
</xsl:when> w

<xsl:when test="@align="right"">
Imageltem. LAYOUT RIGHT
</xsl:when>

<xsl:otherwise>
Imageltem. LAYOUT DEFAULT
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template name="append-Ul-components">
<xsl:for-each select="node()">
<xsl:choose>
<xsl:when test="name(.)="picture'">
this.append(<xsl:value-of select="(@name"/>);
</xsl:when>

<xsl:when test="name(.)='label"">
this.append(<xsl:value-of select="(@name"/>);
</xsl:when>
<xsl:when test="name(.)="textnote"">
this.append(<xsl:value-of select="@name"/>);
</xsl:when>
<xsl:when test="name(.)="listpaper'">
this.append(<xsl:value-of select="@iname"/>);
</xsl:when>
</xsl:choose>
<xsl:text> </xsl:text>
</xsl:for-each>
</xsl:template>



"

<xsl:template match="puml:action">
if(command == <xsl:value-of select="@name"/>){
<xsl:for-each select="node()">
<xsl:apply-templates select="."/>
<xsl:text> </xsl:text>
</xsl:for-each>

</xsl:template>

<xsl:template match="puml:use-object">
<xsl:if test="name(..)="action"">
<xsl:call-template name="multi-selection-param-preprocessing"/>
</xsl:if>

—n

<xsl:variable name="objectName" select="(@name"/>

<xsl:choose>
<!--use local logic object-->
<xsl:when test="ancestor::puml:board/puml:logic-objects/puml:object[ @name=$objectName]">
1gObj_<xsl:value-of select="$objectName"/>.<xsl:value-of select="@method"/>
</xsl:when>

<!--use global logic object-->
<xsl:otherwise>
BMngr <xsl:value-of select="/puml:user-interface/@name"/>.instance.lgObj_<xsl:value-of
select="$objectName"/>.<xsl:value-of select="@method"/>
</xsl:otherwise>
</xsl:choose>

<xsl:text>(</xsl:text>
<xsl:for-each select="puml:param">
<xsl:apply-templates select="4"/>

<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text> ]
</xsl:if> 3
</xsl:for-each>
<xsl:text>)</xsl:text>

<xsl:if test="name(..)="action"">
<xsl:text>; </xsl:text>
</xsl:if>
</xsl:template>

<xsl:template match="puml:param">
<xsl:choose>
<xsl:when test="@select">
<xsl:call-template name="check-param-UI-component-type"/>
</xsl:when>

<xsl:otherwise>
<xsl:choose>
<xsl:when test="@type='String"">
&quot;<xsl:value-of select="(@value"/>&quot;
</xsl:when>

<xsl:otherwise>
<xsl:value-of select="@value"/>
</xsl:otherwise>
</xsl:choose>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

—n

<xsl:template name="multi-selection-param-preprocessing">
<xsl:for-each select="./puml:param">
<xsl:if test="./@select=ancestor::puml:board/puml:listpaper[ @mode="multi')/@iname">



selectedStr = &quot;&quot;<xsl:text>;</xsl:text>
for(int i=0; i &lt; <xsl:value-of select="@select"/>.size(); i++){
if(<xsl:value-of select="(@select"/>.isSelected(i)){
if(selectedStr 1= ""){
selectedStr = selectedStr +";" + Integer.toString(i+1);

}
else{
selectedStr = selectedStr + Integer.toString(i+1);
}
}
}
</xsl:if>
</xsl:for-each>
<xsl:text> </xsl:text>

</xsl:template>

<xsl:template name="check-param-Ul-component-type">
<xsl:choose>
<xsl:when test="./@select=ancestor::puml:board/puml:label/@name">
<xsl:value-of select="@select"/>.getLabel()
</xsl:when>

<xsl:when test="./@select=ancestor::puml:board/puml:textnote/@name">
<xsl:value-of select="@select"/>.getString()
</xsl:when>

<xsl:when test="./@select=ancestor::puml:board/puml:listpaper[@mode='single']/@iname">
<xsl:value-of select="@select"/>.getSelectedIndex()+1
</xsl:when>

<xsl:when test="./@select=ancestor::puml:board/puml:listpaperf@mode="multi'}/@iname">
selectedStr
</xsl:when>
</xsl:choose>
</xsl:template>

<xsl:template match="puml:change">
<xsl:for-each select="puml:use-object">
<xsl:call-template name="multi-selection-param-preprocessing"/>
</xsl:for-each>

<xsl:variable name="ContainerName" select="(@container"/>
<xsl:variable name="ComponentName" select="(@component"/>
<xsl:variable name="Update" select="(@update"/>
<xsl:variable name="ItemIndex" select="@jitemIndex"/>
<xsl:variable name="Child" select="node()"/>
<xsl:variable name="IFUseObject">

<xsl:choose>

<xsl:when test="puml:use-object">YES</xsl:when>

<xsl:otherwise>NO</xsl:otherwise>
</xsl:choose>
</xsl:variable>

<xsl:for-each select="/puml:user-interface/puml:board">
<xsl:if test="(@name=$ContainerName">
<xsl:for-each select="node()">
<xsl:if test="@name=$ComponentName">
<xsl:choose>
<xsl:when test="name(.)="picture'">
<xsl:call-template name="process-picture-update"/>
</xsl:when>

<xsl:when test="name(.)="label""™>
<xsl:call-template name="process-label-update">
<xsl:with-param name="container" select="$ContainerName"/>
<xsl:with-param name="component" select="$ComponentName"/>
<xsl:with-param name="update" select="$Update"/>

<xsl:with-param name="child" select="$Child"/>



<xsl:with-param name="ifUseObject" select="$IFUseObject"/>
</xsl:call-template>
</xsl:when>

<xsl:when test="name(.)="textnote'"">

<xsl:call-template name="process-textnote-update">
<xsl:with-param name="container" select="$ContainerName"/>
<xsl:with-param name="component" select="$ComponentName"/>
<xsl:with-param name="update" select="§Update"/>
<xsl:with-param name="child" select="$Child"/>
<xsl:with-param name="ifUseObject" select="$IFUseObject"/>

</xsl:call-template>

</xsl:when>

<xsl:when test="name(.)="listpaper'">
<xsl:call-template name="process-listpaper-update">
<xsl:with-param name="container" select="$ContainerName"/>
<xsl:with-param name="component" select="$ComponentName"/>
<xsl:with-param name="update" select="$Update"/>
<xsl:with-param name="itemIndex" select="$ItemIndex"/>
<xsl:with-param name="child" select="$Child"/>
<xsl:with-param name="ifUseObject" select="$IFUseObject"/>
</xsl:call-template>
</xsl:when>
</xsl:choose>
</xsl:if>
</xsl:for-each>
</xsl:if>
</xsl:for-each>
</xsl:template>

<xsl:template match="puml:nextboard">
BMngr <xsl:value-of select="/puml:user-interface/@name"/>:instance.changeBoard(&quot;<xsl:value-of select="@goto"/>&quot;);
<xsl:text> </xsl:text>

</xsl:template>

<l--
<xsl:template name="process-picture-update">

<xsl:param name="container"/>
<xsl:param name="component"/>
<xsl:param name="update"/>
<xsl:param name="child"/>
<xsl:param name="ifUseObject"/>
<xsl:variable name="BMngrName" select="/puml:user-interface/@name"/>

<xsl:choose>
<xsl:when test="$ifUseObject="YES"">
<xsl:if test="$update="source"">
try {
oldPath=<xsl:apply-templates select="$child"/>;
newPath=oldPath.substring(0,0ldPath.indexOf("."));
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setlmage(Image.createImage(newPath.concat(&quot;.png&quot;)));
}catch(Exception e){e.printStackTrace(); }
</xsl:if>

<xsl:if test="$update="altText"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setAltText(<xsl:apply-templates select="$child"/>);
</xsl:if>

<xsl:if test="$update="align"">
align=<xsl:apply-templates select="$child"/>;
if(align=="left"){
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLayout(Imageltem. LAYOUT LEFT);

if(align=="center"){
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of



select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLayout(Imageltem.LAYOUT CENTER);

}
if(align=="right"){
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLayout(Imageltem. LAYOUT RIGHT);

</xsl:if>
</xsl:when>

<xsl:otherwise>
<xsl:if test="$update='source"">
try{

((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setlmage(Image.createImage(&quot;<xsl:value-of select="substring-before($child,".")"/>.png&quot;));

}catch(Exception e){e.printStackTrace();}
</xsl:if>

<xsl:if test="$update="altText"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setAltText(&quot;<xsl:value-of select="$child"/>&quot;);
</xsl:if>

<xsl:if test="$update="align"">
<xsl:if test="string($child)="left"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLayout(Imageltem. LAYOUT LEFT);
</xsl:if>

<xsl:if test="string($child)='center"">
((B_<xsl:value-of select="$eontainer!/>)BMngr <xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLayout(Imageltem.LAYOUT CENTER);
</xsl:if>

<xsl:if test="string($child)='"right">
((B_<xsl:valuc-of select="$container"/>)BMngr <xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLayout(Imageltem. LAYOUT RIGHT);
</xsl:if>
</xsl:if>
</xsl:otherwise>
</xsl:choose>

<xsl:text> </xsl:text>
</xsl:template>
>

<xsl:template name="process-label-update">
<xsl:param name="container"/>
<xsl:param name="component"/>
<xsl:param name="update"/>
<xsl:param name="child"/>
<xsl:param name="ifUseObject"/>
<xsl:variable name="BMngrName" select="/puml:user-interface/@name"/>

<xsl:choose>
<xsl:when test="$ifUseObject="YES"">
<xsl:if test="$update="showText"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLabel(<xsl:apply-templates select="$child"/>);
</xsl:if>
</xsl:when>

<xsl:otherwise>
<xsl:if test="$update="showText"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLabel(&quot;<xsl:value-of select="$child"/>&quot;);



</xsl:if>
</xsl:otherwise>
</xsl:choose>

<xsl:text> </xsl:text>
</xsl:template>

—n

<xsl:template name="process-textnote-update">
<xsl:param name="container"/>
<xsl:param name="component"/>
<xsl:param name="update"/>
<xsl:param name="child"/>
<xsl:param name="ifUseObject"/>

<xsl:variable name="BMngrName" select="/puml:user-interface/@name"/>

<xsl:choose>
<xsl:when test="8ifUseObject="YES"">
<xsl:if test="$update="title"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLabel(<xsl:apply-templates select="$child"/>);
</xsl:if>

<xsl:if test="$update="value"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setString(<xsl:apply-templates select="$child"/>);
</xsl:if>
</xsl:when>

<xsl:otherwise>
<xsl:if test="$update="title"">
((B_<xsl:value-of select="$container'y>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLabel(&quot;<xsl:value-of select=""$child"/>&quot;);
</xsl:if>

<xsl:if test="$update="value"">
((B_<xsl:value-of select="$container'/>)BMngr <xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setString(&quot;<xsl:value-of select="$child"/>&quot;);
</xsl:if>
</xsl:otherwise>
</xsl:choose>

<xsl:text> </xsl:text>
</xsl:template>

<xsl:template name="process-listpaper-update">
<xsl:param name="container"/>
<xsl:param name="component"/>
<xsl:param name="update"/>
<xsl:param name="itemIndex"/>
<xsl:param name="child"/>
<xsl:param name="ifUseObject"/>
<xsl:variable name="BMngrName" select="/puml:user-interface/@name"/>

<xsl:choose>
<xsl:when test="$ifUseObject="YES"">
<xsl:if test="$update="title"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLabel(<xsl:apply-templates select="$child"/>);
</xsl:if>

<xsl:if test="$update="item"">
((B_<xsl:value-of select="$container"/>)BMngr_<xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.set(<xsl:value-of select="$itemIndex"/>-1, <xsl:apply-templates select="$child"/>, null);
</xsl:if>
</xsl:when>



<xsl:otherwise>
<xsl:if test="$update="title"">
((B_<xsl:value-of select="$container"/>)BMngr <xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>.setLabel(&quot;<xsl:value-of select="$child"/>&quot;);
</xsl:if>

<xsl:if test="$update="item"">
((B_<xsl:value-of select="$container"/>)BMngr <xsl:value-of
select="$BMngrName"/>.instance.getBoard(&quot;<xsl:value-of select="$container"/>&quot;)).<xsl:value-of
select="$component"/>set(<xsl:value-of select="$itemIndex"/>-1, <xsl:value-of select="$child"/>, null);
</xsl:if>
</xsl:otherwise>
</xsl:choose>

<xsl:text> </xsl:text>
</xsl:template>

</xsl:stylesheet>

[ For PUML — PUML2WML.xsl (indented)]

<?xml version="1.0"?>
<!--this is an XSLT stylesheet of PUML 1.2 to transform PUML into WML with error control.-->

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:puml="http://dcsw3.cis.nctu.edu.tw/Project/Pervasive/PUML/">

<xsl:namespace-alias stylesheet-prefix="puml" result-prefix="#default"/>

<!--because WML is an XML document-->
<xsl:output method="xml" indent="yes"
doctype-system="http://www.wapforum.org/DTD/wml13.dtd"

doctype-public="-//WAPFORUM//DTD WML 1.3//EN"/> !

<xsl:template match="/">

<xsl:element name="wml">
<!--no need 'prev' task in common template-->

<xsl:apply-templates select="puml:user-interface"/>
</xsl:element>
</xsl:template>

"

<xsl:template match="puml:user-interface">
<xsl:element name="card">
<xsl:attribute name="id"><xsl:value-of select="@name"/>_index</xsl:attribute>

<xsl:choose>
<!--no needing inner cards-->
<xsl:when test="not(./puml:logic-objects or ./puml:board/puml:logic-objects)">
<xsl:attribute name="ontimer">#preSetting</xsl:attribute>
</xsl:when>

<!--needing inner cards-->
<xsl:otherwise>
<xsl:call-template name
</xsl:otherwise>
</xsl:choose>

check-first-inner-card"/>

<xsl:element name="timer">
<xsl:attribute name="value">1</xsl:attribute>
</xsl:element>
</xsl:element>

<!--check if there is any inner card-->



<xsl:if test="./puml:logic-objects or ./puml:board/puml:logic-objects">
<xsl:call-template name="chain-of-inner-cards"/>
</xsl:if>

"

<xsl:call-template name="preSetting-card"/>

<xsl:for-each select="puml:board">
<xsl:apply-templates select="."/>
</xsl:for-each>
</xsl:template>

<xsl:template name="check-first-inner-card">
<xsl:variable name="board_inner cards" select="puml:board/puml:logic-objects"/>

<xsl:choose>
<xsl:when test="puml:logic-objects">
<xsl:attribute name="ontimer">#inner <xsl:value-of select="/puml:user-interface/@name"/> <xsl:value-of
select="puml:logic-objects/puml:object[ 1 ]/@name"/></xsl:attribute>
</xsl:when>

<xsl:otherwise>
<xsl:attribute name="ontimer">#inner_<xsl:value-of select="$board_inner_cards[1]/../@name"/>_<xsl:value-of
select="$board_inner_cards[1]/puml:object[1]/@name"/></xsl:attribute>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

—"

<xsl:template name="chain-of-inner-cards">
<xsl:variable name="user-interfaceName" select="(@name"/> ‘
<xsl:variable name="board_inner_cards" select="puml:board/puml:logic-objects"/>

<xsl:if test="puml:logic-objects">
<xsl:for-each select="puml:logic-objects/puml:object"> w
<xsl:element name="card"> 3
<xsl:attribute name="id">inner <xsl:value-of select="Suser-interfaceName"/>_<xsl:value-of
select="(@name"/></xsl:attribute>

<xsl:attribute name="onenterforward"><xsl:value-of select="substring-before(@source,
'.pgml")"/>wmls#global VarDeclaration()</xsl:attribute>

<xsl:choose>
<xsl:when test="position()=last()">
<xsl:choose>
<xsl:when test="$board_inner_cards">
<xsl:attribute name="ontimer">#inner <xsl:value-of
select="$board_inner cards[1]/../@name"/>_<xsl:value-of select="$board_inner_cards[1]/puml:object[1]/@name"/></xsl:attribute>
</xsl:when>

<xsl:otherwise>
<xsl:attribute name="ontimer">#preSetting</xsl:attribute>
</xsl:otherwise>
</xsl:choose>
</xsl:when>

<xsl:otherwise>
<xsl:attribute name="ontimer">#inner_<xsl:value-of
select="$user-interfaceName"/>_<xsl:value-of select="following-sibling::puml:object/@name"/></xsl:attribute>
</xsl:otherwise>
</xsl:choose>

<xsl:element name="timer">
<xsl:attribute name="value">1</xsl:attribute>
</xsl:element>
</xsl.element>
</xsl:for-each>

</xsl:if>

<xsl:if test="8board_inner_cards">
<xsl:for-each select="8board_inner_cards">



<xsl:choose>
<xsl:when test="position()=last()">
<xsl:call-template name="local_inner chain">
<xsl:with-param name="current-board" select="."/>
<xsl:with-param name="end-inner-chain" select=""YES"'/>
</xsl:call-template>

</xsl:when>

<xsl:otherwise>
<xsl:call-template name="local inner chain">
<xsl:with-param name="current-board" select="."/>
<xsl:with-param name="next-board"
select="$board inner cards[count(preceding-sibling::*)+2]"/>
<xsl:with-param name="end-inner-chain" select=""NO"'/>
</xsl:call-template>
</xsl:otherwise>
</xsl:choose>
</xsl:for-each>
</xsl:if>
</xsl:template>

<xsl:template name="local_inner chain">
<xsl:param name="current-board"/>
<xsl:param name="next-board"/>

<xsl:param name="end-inner-chain" select="NO"/>

<xsl:if test="$end-inner-chain="NO"">
<xsl:for-each select="$current-board/puml:object">
<xsl:element name="card">
<xsl:attribute name="id">innens Zxsl:value=of select="../../@name"/>_<xsl:value-of
select="(@name"/></xsl:attribute>

<xsl:attribute name="olentetforward><xsl: valuc-of select="substring-before(@source,
'.pgml")"/>wmls#global VarDeclaration()</xsl:attribute>

<xsl:choose> w
<xsl:when test="position()=last()">
<xsl:atfribute name="ontimer">#inner <xsl:value-of
select="$next-board/../@name"/>_<xsl:value-of select="$next-board/puml:object[ 1 J/@name"/></xsl:attribute>
</xsl:when>

<xsl:otherwise>
<xsl:attribute name
select="following-sibling::puml:object/@name"/></xsl:attribute>
</xsl:otherwise>
</xsl:choose>

ontimer">#inner_<xsl:value-of select="../../@name"/>_<xsl:value-of

<xsl:element name="timer">
<xsl:attribute name="value">1</xsl:attribute>
</xsl:element>
</xsl:element>
</xsl:for-each>
</xsl:if>

<xsl:if test="$end-inner-chain="YES"">
<xsl:for-each select="$current-board/puml:object">
<xsl:element name="card">
<xsl:attribute name="id">inner <xsl:value-of select="../../@name"/>_ <xsl:value-of

select="(@name"/></xsl:attribute>

<xsl:attribute name="onenterforward"><xsl:value-of select="substring-before(@source,
'.pgml")"/>wmls#global VarDeclaration()</xsl:attribute>

<xsl:choose>
<xsl:when test="position()=last()">
<xsl:attribute name="ontimer">#preSetting</xsl:attribute>
</xsl:when>

<xsl:otherwise>
<xsl:attribute name
select="following-sibling::puml:object/@name"/></xsl:attribute>
</xsl:otherwise>

ontimer">#inner_<xsl:value-of select="../../@name"/>_<xsl:value-of



</xsl:choose>

<xsl:element name="timer">
<xsl:attribute name="value">1</xsl:attribute>
</xsl:element>
</xsl.element>
</xsl:for-each>
</xsl:if>
</xsl:template>

<xsl:template name="preSetting-card">
<xsl:element name="card">
<xsl:attribute name="id">preSetting</xsl:attribute>
<xsl:call-template name="set-first-UI"/>

<xsl:element name="onevent">
<xsl:attribute name="type">onenterforward</xsl:attribute>

<xsl:element name="refresh">
<xsl:call-template name="set-needed-Ul-component-variables"/>
</xsl:element>
</xsl:element>

<xsl:element name="timer">
<xsl:attribute name="value">1</xsl:attribute>
</xsl:element>
</xsl:element>
</xsl:template>

<xsl:template name="set-first-Ul">
<xsl:choose>
<xsl:when test="puml:board[@seqNO='0"]"> ‘
<xsl:attribute name="ontimer!">#<xsl:value-of select=""pumkboard[ @seqNO="0"]/@name"/></xsl:attribute>
</xsl:when>

<xsl:otherwise> ]
<xsl:attribute name="ontimet">#<xskvalu¢-of select="puml:board[1]/@name"/></xsl:attribute>
</xsl:otherwise> :
</xsl:choose>
</xsl:template>

<xsl:template name="set-needed-Ul-component-variables">
<xsl:for-each select="puml:board">
<xsl:for-each select="node()">
<xsl:choose>
<!--at current, any variable about picture element is not needed--—>

<xsl:when test="name(.)="label"">
<xsl:element name="setvar">
<xsl:attribute name="name"><xsl:value-of select="ancestor::puml:board/@name"/> <xsl:value-of
select="(@name"/>_showText</xsl:attribute>

<xsl:attribute name="value"><xsl:value-of select="(@showText"/></xsl:attribute>
</xsl:element>
</xsl:when>

<xsl:when test="name(.)="textnote"">
<xsl:if test="@title">
<xsl:element name="setvar">
<xsl:attribute name="name"><xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="@name"/>_title</xsl:attribute>

"

<xsl:attribute name="value"><xsl:value-of select="(@title"/></xsl:attribute>
</xsl:element>
</xsl:if>
</xsl:when>

<xsl:when test="name(.)="listpaper"">
<xsl:if test="@title">
<xsl:element name="setvar">



<xsl:attribute name="name"><xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="(@iname"/>_title</xsl:attribute>

<xsl:attribute name="value"><xsl:value-of select="(@title"/></xsl:attribute>
</xsl:element>
</xsl:if>

<xsl:for-each select="puml:item">

<xsl:element name="setvar">

<xsl:attribute name="name"><xsl:value-of
select="ancestor::puml:board/@name"/>_ <xsl:value-of select="../@iname"/>_item<xsl:value-of select="position()"/></xsl:attribute>

<xsl:attribute name="value"><xsl:value-of select="(@showText"/></xsl:attribute>

</xsl:element>

</xsl:for-each>
</xsl:when>
</xsl:choose>
</xsl:for-each>
</xsl:for-each>
</xsl:template>

<xsl:template match="puml:layout">
<!--be used for future-->
</xsl:template>

<xsl:template match="puml:logic-objects">
<!--no use in here-->
</xsl:template>

<xsl:template match="puml:object">
<!--no use in here-->
</xsl:template>

<xsl:template match="puml:board">
<xsl:element name="card">
<xsl:attribute name="id"><xsl:value-of select=l(@name"/></xsl:attribute>
<xsl:if test="@title">
<xsl:attribute name="title"><xsl:value-of select="@title"/></xsl:attribute>
</xsl:if>

<xsl:for-each select="node()">
<xsl:choose>
<xsl:when test="name(.)="picture'">
<xsl:element name="p">
<xsl:element name="img">
<xsl:attribute name="src"><xsl:value-of select="substring-before(@source,
'.N"/>.wbmp</xsl:attribute>

<xsl:attribute name="alt"><xsl:value-of select="@altText"/></xsl:attribute>

<xsl:if test="@align">
<xsl:call-template name="picture-position-param"/>
</xsl:if>
</xsl:element>
</xsl:element>
</xsl:when>

<xsl:when test="name(.)='label"">
<xsl:element name="p">
<xsl:element name="b">$(<xsl:value-of select="ancestor::puml:board/@name"/>_<xsl:value-of
select="(@name"/>_showText)</xsl:element>
</xsl:element>
</xsl:when>
<xsl:when test="name(.)="textnote'"">
<xsl:element name="p">
<xsl:if test="@title">



<xsl:value-of select="(@title"/>
</xsl:if>

<xsl:element name="input">
<xsl:attribute name="name"><xsl:value-of select="ancestor::puml:board/@name"/> <xsl:value-of

select="(@name"/></xsl:attribute>
<xsl:attribute name="type"><xsl:value-of select="@type"/></xsl:attribute>

<xsl:if test="@value">
<xsl:attribute name="value"><xsl:value-of select="@value"/></xsl:attribute>
</xsl:if>
</xsl:element>
</xsl:element>
</xsl:when>

<xsl:when test="name(.)="listpaper'">
<xsl:element name="p">
<xsl:if test="@title">
<xsl:value-of select="(@title"/>
</xsl:if>

<xsl:element name="select">
<xsl:attribute name="iname"><xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="(@iname"/></xsl:attribute>

<xsl:if test="@default">
<xsl:attribute name="ivalue"><xsl:value-of select="(@default"/></xsl:attribute>
</xsl:if>

<xsl:choose>
<xsl:when test="@mode="single"">
<xSl:attributé' name="multiple">false</xsl:attribute>
</xsl:when>

<xsl:when test="(@mode="multi"">
<xsl:attribute.name="multiple">true</xsl:attribute>
</xsl:when> ]
<xsl:otherwise>
<xsl:attribufe.name="multiple">false</xsl:attribute>
<fxsl:otherwise>
</xsl:choose>

<xsl:for-each select="puml:item">
<xsl:element name="option">$(<xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="../@iname"/>_item<xsl:value-of select="position()"/>)</xsl:element>

</xsl:for-each>

</xsl:element>

</xsl:element>

</xsl:when>
</xsl:choose>
</xsl:for-each>

<xsl:for-each select="puml:action">
<xsl:apply-templates select="."/>
</xsl:for-each>
</xsl:element>

<xsl:for-each select="puml:action">
<xsl:call-template name="chain-of-temp-cards"/>
</xsl:for-each>
</xsl:template>

<xsl:template name="picture-position-param">
<xsl:choose>
<xsl:when test="@align="left"">
<xsl:attribute name="align">top</xsl:attribute>
</xsl:when>

<xsl:when test="(@align='center'">
<xsl:attribute name="align">middle</xsl:attribute>
</xsl:when>



<xsl:when test="@align="right"">
<xsl:attribute name="align">bottom</xsl:attribute>
</xsl:when>

<xsl:otherwise>
<xsl:attribute name="align">bottom</xsl:attribute>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template match="puml:action">
<xsl:element name="do">
<xsl:attribute name="type"><xsl:value-of select="@name"/></xsl:attribute>

<xsl:attribute name="label"><xsl:value-of select="@showText"/></xsl:attribute>

<xsl:element name="go">
<xsl:attribute name="href">#<xsl:value-of select="ancestor::puml:board/@name"/>_ <xsl:value-of
select="(@name"/>_temp1</xsl:attribute>
</xsl:element>
</xsl:element>
</xsl:template>

<xsl:template name="chain-of-temp-cards">
<xsl:for-each select="node()">
<xsl:apply-templates select="."/>
</xsl:for-each>
</xsl:template>

_n

<xsl:template match="puml:use-object">
<xsl:variable name="objectName" select="@name"/>
<xsl:variable name="
<xsl:choose>
<!--use local logic object-->
<xsl:when test="ancestor::puml:board/puml:logic-ebjects/puml:object[ @name=$objectName]">
<xsl:value-of select="ancestor::puml:board/puml:logic-objects/puml:object[ @name=$objectName]/@source"/>
</xsl:when>

scriptName">

<!--use global logic object-->
<xsl:otherwise>
<xsl:value-of select="/puml:user-interface/puml:logic-objects/puml:object] @name=$objectName]/@source"/>
</xsl:otherwise>
</xsl:choose>
</xsl:variable>

<xsl:element name="card">
<xsl:attribute name="id"><xsl:value-of select="ancestor::puml:board/@name"/> <xsl:value-of
select="../@name"/>_temp<xsl:value-of select="count(preceding-sibling::*)+1"/></xsl:attribute>

<xsl:attribute name="onenterforward">
<xsl:value-of select="substring-before($scriptName, '.pgml')"/>wmls#<xsl:value-of select="@method"/>
<xsl:text>(</xsl:text>
<xsl:for-each select="puml:param">
<xsl:apply-templates select="."/>

<xsl:if test="not(position()=last())">
<xsl:text>, </xsl:text>
</xsl:if>
</xsl:for-each>
<xsl:text>)</xsl:text>
</xsl:attribute>

<xsl:choose>
<xsl:when test="not(following-sibling::*)">

<xsl:attribute name="ontimer">#<xsl:value-of select="ancestor::puml:board/@name"/></xsl:attribute>
</xsl:when>



<xsl:otherwise>
<xsl:attribute name="ontimer">#<xsl:value-of select="ancestor::puml:board/@name"/>_<xsl:value-of
select="../@name"/>_temp<xsl:value-of select="count(preceding-sibling:: *)+2"/></xsl:attribute>
</xsl:otherwise>
</xsl:choose>

<xsl:element name="timer">
<xsl:attribute name="value">1</xsl:attribute>
</xsl:element>
</xsl.element>
</xsl:template>

<xsl:template match="puml:param">
<xsl:choose>
<xsl:when test="@select">

<xsl:call-template name="check-param-Ul-component-type"/>
</xsl:when>

<xsl:otherwise>
<xsl:choose>
<xsl:when test="@type='String'">
<xsl:text>&apos;</xsl:text>
<xsl:value-of select="@value"/>
<xsl:text>&apos;</xsl:text>
</xsl:when>

<xsl:otherwise>
<xsl:text>&apos;</xsl:text>
<xsl:value-of select="(@value"/>
<xsl:text>&apos;</xsl:text>

</xsl:otherwise>

</xsl:choose>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<xsl:template name="check-param-UI-component-type">
<xsl:choose>

<xsl:when test="./@select=ancestor::puml:board/puml:label/@name">&apos;$(<xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="(@select"/>_showText)&apos;</xsl:when>

<xsl:when test="./@select=ancestor::puml:board/puml:textnote/@name">&apos;$(<xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="(@select"/>)&apos;</xsl:when>

<xsl:when test="./@select=ancestor::puml:board/puml:listpaper[@mode="single'|/@iname">&apos;$(<xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="(@select"/>)&apos;</xsl:when>

<xsl:when test="./@select=ancestor::puml:board/puml:listpaper[@mode="multi']/@iname">&apos;$(<xsl:value-of
select="ancestor::puml:board/@name"/>_<xsl:value-of select="(@select"/>)&apos;</xsl:when>
</xsl:choose>
</xsl:template>

<xsl:template match="puml:change">
<xsl:variable name="objectName" select="puml:use-object/@name"/>

<xsl:variable name="scriptName">
<xsl:choose>
<xsl:when test="puml:use-object">
<xsl:choose>
<!--use local logic object-->
<xsl:when test="ancestor::puml:board/puml:logic-objects/puml:object[ @name=$objectName]">
<xsl:value-of
select="ancestor::puml:board/puml:logic-objects/puml:object[@name=$objectName]/@source"/>
</xsl:when>

<!--use global logic object-->
<xsl:otherwise>



<xsl:value-of
select="/puml:user-interface/puml:logic-objects/puml:object[@name=$objectName]/@source"/>
</xsl:otherwise>
</xsl:choose>
</xsl:when>

<xsl:otherwise>
<xsl:choose>
<xsl:when test="/puml:user-intefcae/puml:logic-objects">
<xsl:value-of select="/puml:user-intefcae/puml:logic-objects/puml:object[ 1]/@source"/>
</xsl:when>

<xsl:when test="/puml:user-intefcae/puml:board/puml:logic-objects">
<xsl:value-of
select="/puml:user-intefcae/puml:board/puml:logic-objects/puml:object[1]/@source"/>
</xsl:when>

<xsl:otherwise>
<xsl:text>PGMLchange.pgml</xsl:text>
</xsl:otherwise>
</xsl:choose>
</xsl:otherwise>
</xsl:choose>
</xsl:variable>

<xsl:element name="card">
<xsl:attribute name="id"><xsl:value-of select="ancestor::puml:board/@name"/>_ <xsl:value-of
select="../@name"/>_temp<xsl:value-of select="count(preceding-sibling::*)+1"/></xsl:attribute>
<xsl:attribute name="onenterforward">
<xsl:choose>
<xsl:when test="puml:use-objeet"><xsl:value-of select="substring-before($scriptName,
'.pgml')"/> wmls#change(&apos;<xsl:call-template name="chang-Ul-component-value"/>&apos;, &apos;&apos;, &apos;<xsl:value-of
select="puml:use-object/@method"/>&apos;)</xsl:when>

<xsl:otherwise><xsl:value-of select="substring-before($scriptName,
'.pgml")"/> wmls#change(&apos;<xsl:call-template name="chang-Ul-component-value"/>&apos;, &apos;<xsl:value-of select="text()"/>&apos;,
&apos;&apos;)</xsl:otherwise> ]
</xsl:choose>
</xsl:attribute>

<xsl:choose>
<xsl:when test="not(following-sibling®:#)"">
<xsl:attribute name="ontimer">#<xsl:value-of select="ancestor::puml:board/@name"/></xsl:attribute>
</xsl:when>

<xsl:otherwise>
<xsl:attribute name="ontimer">#<xsl:value-of select="ancestor::puml:board/@name"/> <xsl:value-of
select="../@name"/>_temp<xsl:value-of select="count(preceding-sibling::*)+2"/></xsl:attribute>
</xsl:otherwise>
</xsl:choose>

<xsl:element name="timer">
<xsl:attribute name="value">1</xsl:attribute>
</xsl:element>
</xsl:element>
</xsl:template>

<xsl:template name="chang-Ul-component-value">
<xsl:variable name="ContainerName" select="(@container"/>
<xsl:variable name="ComponentName" select="@component"/>
<xsl:variable name="Update" select="(@update"/>
<xsl:variable name="TtemIndex" select="@jitemIndex"/>

<xsl:for-each select="/puml:user-interface/puml:board">
<xsl:if test="(@name=$ContainerName">
<xsl:for-each select="node()">
<xsl:if test="@name=$ComponentName">
<xsl:choose>
<xsl:when test="name(.)="picture'">



<l--reserved for future-->
</xsl:when>

<xsl:when test="name(.)="label""™>
<xsl:if test="$Update="showText'"><xsl:value-of
select="$ContainerName"/>_<xsl:value-of select="$ComponentName"/>_ showText</xsl:if>
</xsl:when>

<xsl:when test="name(.)="textnote"">
<xsl:if test="$Update="title""><xsl:value-of select="$ContainerName"/> <xsl:value-of
select="$ComponentName"/>_title</xsl:if>

<xsl:if test="$Update="value""><xsl:value-of select="$ContainerName"/> <xsl:value-of
select="$ComponentName"/></xsl:if>
</xsl:when>

<xsl:when test="name(.)="listpaper'">
<xsl:if test="$Update="title""><xsl:value-of select="$ContainerName"/> <xsl:value-of
select="$ComponentName"/>_title</xsl:if>

<xsl:if test="$Update="item""><xsl:value-of select="$ContainerName"/> <xsl:value-of
select="$ComponentName"/>_item<xsl:value-of select="$ItemIndex"/></xsl:if>
</xsl:when>
</xsl:choose>

</xsl:if>

</xsl:for-each>
</xsl:if>
</xsl:for-each>

</xsl:template>

<xsl:template match="puml:nextboard">
<xsl:element name="card"> ‘
<xsl:attribute name="id"><xsl:value-of select="ancestor::puml:board/@name"/> <xsl:value-of
select="../@name"/>_temp<xsl:value-of select="count(preceding-sibling;¥)+1"/></xsl:attribute>

<xsl:attribute name="onenterforward">#<xsl:value-of select="(@goto"/></xsl:attribute>

</xsl:element> ]
</xsl:template> ‘

<!--other templates-->

</xsl:stylesheet>



