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A Method Variable is developed with Java. The Method Variable can store
reference to any object method. Method Variable does not consider a class of object.
But it considers the type of parameters of that method. The referenced method can be
invoked passing a function of method variable. So the method invocation will be more
flexibility. A programmer can use method variable to implement the event handling and
component composition in the. component model. This research presents the method
variable technique for Java programming to support single method variable, multiple
method variable, storing method variable in file and using method variable for object in
an Object Orient Database.

This research constructs an Application Development Framework for Java by
using method variable. This framework includes tool for construct a class of method
variable, group of method variable classes for event handling and group of component
classes. In the same application domain of the experiments, the source codes created

by method variable technique are shorter than standard Java 1.1.
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2.1.1 “GaFWIAGW” (Function Pointer)
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1 dl I 6 o/ [ a a % & o/ dl o cor o
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Type CompareFunction =function (p1,p2 :Pointer) :Integer;

Var funcl: CompareFunction;

o 1 b4 a oo ° o = = ¥ s
"ﬂ’]ﬂ[ﬁl’)’ﬂﬁl’]\‘iL‘fluﬂqﬁ?@?qﬂ‘ﬁuﬂﬁﬁﬂ‘ﬁu@qﬂﬁﬂﬂq?L‘]J?‘F;I‘]_ILV]FLI‘].I‘LI@N‘]@ W HEP I e

a '8 o A 1 | o ¥ o aglj 6o 4 o o a dll [ ai
ARaT 2 A1 LAy AUANTUAILAT m?’lmmmmﬁmmmmmmumuﬂﬂumfauj LEIATN

'
= 1

=3 o A 1 o o ° 6o Y o
Lﬂ‘]_lsLuﬁ]fJLLﬂ?ﬂ@W@ﬂuiuﬂuQﬂﬂ')’]u@’]‘ll@\‘iﬁ\‘lﬂ?]u ﬂqﬁ‘ﬂ’]ﬂuﬂﬁx‘mﬁjuiﬂﬂqLLﬂ?@ﬁﬂuﬂﬁl?fJ@@@U

L4 J r&l A o a o dl
mmgﬂmaﬂu%mwmmaﬂwa FawlauiunimIadattinaassaislszinnau tae



1
o & o o %

co A ° XY v v = < o X @ o
UK umzmuumi‘wmuﬂﬂmmmmwLeﬁum\mu WaZANTNINTUIIA N T AT LTI UAD

uilsvizadadlunisNinasuasiaridulng ler

procedure Sort (var items: Array of Pointer; c: CompareFunction);
var i, n1,n2 :integer;
Begin

If c(items[nl], items[n2]) <0 Then
/Inl<n2

else
/I n2>=nl1

End;
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Type Student = Record
ID :String[10];
Name :String[40];
Majar :String[20];
End;
PStudent = AStudent; // Student Pointer
Var StudentData :Array[0..100] of PStudent;

#F19iaridunaFauauTasin@e

Function. StdNameCompare(S1,S2 :Pointer) :Integer;
Begin
If Student(S1).Name < Student(S2).Name then Result :=-1
else If Student(S1).Name > Student(S2).Name then Result :=1

else Result ;= 0;
End;

ng3anldilaridy Sort
Sort (StudentData , StdNameCompare);
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Type TNotifyEvent = Procedure (sender :TObject) of Object;

o

nsdsenAtinuessadiunanaziitlszlan of Object WWeaLanddufTWeSTU1D

& o dl o 1 Y o a 43 v v rdld
ARULIA R LLﬂzﬁﬂﬂﬁuVI@tﬂ’]Muﬂﬂ’lsLMGIQLL‘]_Iﬁ‘ﬂ]uﬂuLLﬂ muﬂummmm@@mmmm‘wqa‘ﬁ
a o v [ v 1 :J/

Amafidnnulewing
var onClick : TNotifyEvent;
Begin
onClick := form1.0OkButtonClick;
End;
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2.3.2 “Delegate” lululasranyviaziaiatiasdu 6.0
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Class

getM am e() : Siring

getClassLoader() : ClassLoader

getClasses( : Class[]

getFields( : Field[]

getM ethods () : M ethod[]

getConstructors() : Constructor(

getField(argld : String): Field

geth ethod(argl : String, arg1 : Class[]) : M ethod

getR esourcefargl : String) : URL
getPrimitive Class(arg0 : String) : Class
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agfluniagAnuan
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2. Swizzle
m Paintars
“'“‘“x_‘_‘_ Application
3.Access Memory
s f (o0 -\
4. Revert to Disk
Form and Copy Clack

/ Drisk
1.Page Storage

Riead

-

g‘ﬂﬂ 2.7 WANA Pointer Swizzle

WU LAZ AN AN D LI NEBLIAARNTANTIINY a9 FanlduaaLAAsT)

deldag lunagmanan szupdfusiasinisnsaae uanuzaeseaiansneu gl

wianininisinanesuapmivaIngudeyadguiianinualnadnlud® Aeiu eeuiansd

A VoA A4, , ° RN 1y s o v ad
DNITTHNAL 2 LN AR Wﬂ%IuﬂuQﬂﬂqu@qLL@ZﬁW@%Iuﬂqum@H@ ARULAALLLAINSAILAIDINN

%
o a

ag lddiu mallawes ‘Pointer Swizzling’ [11][12] dduiuulassendnanag lumiazagian
waziaglugaudeys inlineeuasianansnnLlfmleniannnegUumon ANET
Aeiii n1safeiaudsiunendiiteesiansinifslugnuieyadeinguiuanilusies

seilmredlunisldanunarazdasinainlun1snmaaa udn UL LA NU099a LR AR DT

1 %
o

ey NaLiuviegredeatiaadiazfednisiuiegieuumie s uaz ugudeyadae
d’l Y o % Y o :J/ 6 a & dJ o

uananuns ol sunenazhesdINsn MiuiseaUaadUnfAuareaULAARN19T T947

usiesiinalnlunisnsageusiinreseauiansisng inatlesiudetdanan waznalnnig

¥ 1
191UsNe°) widnlazsesdeunaadudenlinaly eldaunsnri g lfde



UNN 3

pauilsiunaniiianu

¥

a o/ v d? dl 13 o ¥ a dl v

wIARATaIAqLLsunanaF s TuN e Ll uATwnan Ao Inglimaiianadng
U “Delegate” Tu Microsoft Visual J++ 6.0 wa luanuddaiaz1435n1500nuuuazidiay
Tsunsuiisinseanly uazAnedanisldiaulsumaenlugluuusine fissaudsuneauuy
4 dy a a o . dy vy e
pegNtNnanine FaulsunennuualgAuaundnaameatiane lanFaniu

= 1% 1 o/ I o [~3 = vy o

nanenen N133en M Munend usaklse alukuuA19] Msdniuwazizanlileyasn

wtlsimenlulng uaznsldmulsumentuesuiandniaslugiudeyaideing

[ - # o
HTER A S nEaA HEInLaE
o £ 5 Poject R ™
Method 0] Methad

9117 3.1 i hressaulsuman

3.1 AUEIN NneINU AU unan

“Sautlsiunan” (Method Variable) Aa Fatilsuuusnausuinnnilaianuisaifuda

[ %

£)
Ay = o ~ o Ay = o
HANAWOUNNAAABIIFL) AT @1N1?ﬂL?Hﬂ1ﬂLNV}ﬂﬂﬂJﬂﬂ AONa

Yo o
mmwwmuim NUNeFaLLle

¥ 1
1%

a a o 1A = A a dl 2 =) ] a dl

1iail faulsiunanazlinaisanianaavrasiinasingnanans uiazNaisanigluu

NIFIRADSUDINN DAY T PUNDARLAINIIRBNIDUNNDAUDIDALLAAANHNNT

o a rndl v [ % v 1 ?.’/ o/ a o dy L o 1 ;’5

AuuaNIISRasId Tl wint Aoutlsman lusruaasd 14 s H1n11919 19715
‘aa1afau1/7unan” (Method Variable Class) @8 AAIENALUNAANIANNAAE

)\ s y )4
“com.wiv.MethodVar” #41T11AA1 23 NUANARIAF AL TLNNAATINUN A TITUATAINNDA LAY

AuaNTFA 1L snenazgnituua luAa gLl siumen n1sadepanafauLlsiy

1
1% =

NOAAZABINIANAN UL IATITNIUALY uaz FaulsneniinadngaiaauaInAang

¥
=

U
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3.2 ASlEuUALUsINNantliaIny

Tudnuiiazadunannsuaassaulsiunananeienig Mausanlsune s luiliessiu
1 é o % U =K a U o o d' | 1
Aa a9azni lianisadnlanereazaenazdanivuaaadfwlaunannaznan luumsae
TlgdneEetis nrsldausalaunanazi 4 Tuna tewn

1. n13a519pananaLLsiunan(Declaration)

2. N2d59FaLlsinan (Instantiation)

3. nINvUANNen lNUFawLs (Assignation)

4. nnsFanMwnantinudauils (Invocation)

3.2.1 mMeasNARIgAIuLSINNEA

o dl o o % dl p 2 1 =3 .
Mian R uaNtiRIeals et lauLn aeduimman(Method Signature)
A a 9 tzll o =3 4 1 . . A dla/
wra gUlunuwis e freaunannfaulsiunenaziiuls mu (int, int) Ae WNaANITLNIT
AT AAAINUIULAN 2 A9
v o 2 A -ai o U v A

1945 19AAAUAIA UL IUNAAAZARIAUNAANIAINARIAN U UA T LA AD

com.wtv.MethodVar & 15uaeulaAslng was com.wtv.0SMethodVar &1151 aa1La@6

L% % dl o 9/4J = o/ % o ?:/ dl v v
0117 Iﬁﬂm@ﬂ@ﬁﬁﬂﬂ@ﬁ@ﬁﬁ&lgﬂLL‘LI‘]_IVlﬂ”H/Tu@VLQGﬁ\‘lﬁJWJWNSIJU‘I]@MW@@NWJ? patiunaliadng

b4
a o tzlll?/

ﬂf\]’]@‘ﬂ@\iﬁﬁLLﬂ?LNW@ﬂ1§@$W)ﬂ Tusnadsildairenminas Lﬂ?ﬂﬂﬁ@éﬂﬁ%ﬂﬁﬁl’mﬁ@'ﬁﬂ

. X
PDIALUFHND AU

packadge Com. WL
[ IntHMethod]
£ Sample Integer method variahle
rvoid imvoke
int a
int I

[FtringMethod]
ivoild inwvoke
Itring =

717 3.2 Fae e Wd Henupanavessiaulsiunan

annfnatnaiunistiainaaadonlaunen 2 Aananae IntMethod H3tluuinng
{waf (int a, int b) WAz StringMethod H31luULWI3H LA (String s) deaielndieny
pangaesiaulunen udal¥ Fan1dlsunsy “Method Variable Builder” & 9wt a1fly 2
TdsunsuAe “MVBuilder” a1ufuaaLianfUng uwaz “OSMVBuUilder” &1uiLeaLanfnn9g

ianan g lduaanaluni®ia197
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[ Method Declaration File 1 Method Variable Classes

v ]

MY Builder —

31I7 3.3 nsa¥panasaulsumnan

FaaznanIgiFen >
MVBuilder -c sample.def

anfaednegtd 3.2 Weaksaanaudaaldlidiavsn 4 aldun
- IntMethod.java ua® StringMethod.java ihilngn1mnanandidildnes lne
- IntMethod.class uag StringMethod.class Fhilndnenlngud

o

Tugalauszressnudsiuneadadaladnisaiwearasassaulsunandmiuldine

'
=

af1ampnisni(Event) Namsgaulduda dananluidesnisaiaamnnisalluindlzduuyves

wrAmassisaanil Aludatlusesadrsratgfaud sunantunnlu

3.2.2 MeAsNAuLsINNan

Haldnanadaulsmune andamuanifinInuuuiidenisude fainisnaiiemaudls
anAaatiuls wileunisaisaulsainaaiaauineiall deaidadn
IntMethod im = new IntMethod()

StringMethod sm = new StringMethod ()

3.2.3 MsAmuATayaINNaa luiuauLls

AamFunasnanuaiunaabitusauwdstiurinldlaa@ean ity -set deligunussil
boolean set (Object obj , String methodname)
obj Aa dagiinvane
methodname A8 TauauHNaATIFBINg TWiausumendsll
N19N9ueIieidu “set” azldtawnanlinisAuninegaasmunean ludagilinune
dj ¥ Y o a o ?:/ ¥ A 1 ¥ ¥ o 4
fetirvnnasthunnadiiusiavesiouwd suneatuldazhue true dadniulals as

AuALTl false
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ARReN9NIF I

Class Test {
void show(int x,int y) {
System.out.println (x+y) ;

}

void print(String s) ;

}

IntMethod 1im = new IntMethod() ;
Test tl = new Test();

im.set (t1l,”show”) ; // return true
im.set (tl,”print”); // return false

dj (=3 1 dl o Y o % y A I a 1
TIALLAUIN Wan1uua t1.show AL Aol im azAuATNaT 1Ng1291 Wnan

= a o @ n . = Y o Y o a 'y
show Hgtluuuwisdwmasiidu (int x int y) avarnasadniulaiu stuuuwisdinasanas
IntMethod Wl Wan e tlprint Wausauls im azldnadnsiduiia uaz im azldifiy

t1.print 13 twe1z print Hgtutuwsndmasiilu (String s) ldaunsadnfugduninng

ee

'
%

v v 1
Fnasuad IntMethod 18 AIUUNAANTATNAIFII 2 LT A Az LNELUNAA show WU

=

gnuivl3lusiauls im

3.2.4 nsssanldinnanci1unanils

nsBnldiunemaziiniunasieidu invoke” 1eafauLlsinantiy %qgﬂ WULNNS
3¢n “invoke” azgnnivua 4 luaana

Fntine : a1 3.2.3 faim iudeyasnsasldaunnen (1 .show

im.invoke(5,3); // t1.show(5,3) azgnizen uaz Az lanadnsilu 8

TnaagUnsldausoudsimnand 4 fupeuiaiing1aun dmsunmisaulnementy
lilunnsaiensAaURNmRANIsal (Event) axniian Fupaud 1 nsaiieranasauls WNeM,
Funewi 2 nsaiisdauaunen uaz Ju7 4 nsBenidiulaanen %Qﬂlﬂu%umum?
aanuuLAaN WL Lﬂu%umauﬁémammuiwLuuﬁﬁmﬁﬂ@ dougfldeunaninuniacls

> Y oA ° ! % o e A A
1“]]\7f]uL"a,Wf]:ﬁsLu°l|uV] 3 ﬂﬂﬂq?ﬂqﬂuﬂﬂqLNVI@@LﬂqﬁﬂqﬂlﬁﬂULﬁﬂﬂq?mrwfﬂLmﬂuLNW@ﬂﬂQU

' '
a 4

ANWANIIIMNTIU AaiuAang IdaenTnuwiseadnlamne Jignianilalupeninmusiting

a Q

Y A a e 1 = v o ~ «
Lmzmrf;mamuuugﬂ LLUUW’]?’]QJLW@?@HW\‘IVL? LW@@$1®ﬂWMu®LNW@®LW@@QU@NLV]E}H’]?Q&

C Cuy Y
mmuuim@mmnmm



UNN 4

nsaauuuualnlsiunan

WUIAALBIFILLTINNEANIAINNITNEEINUIA TN TN T WU AR AR T IIN B A
(Function Method) AM%5LN1%14197 TFRTNNBANNNT I UIAE ] A1EdU TNAANAR
& dl = Y o d’l a dl v 6 o = o
waz aaulaAfl1daA1a T9Rn 3 M F T INnan g Ridsunsuinead1eWenduzannay
(CallBack-Function) uazlunnailiaulilsunsunaupuinnnisalluesasiaimuntlsunss
ave vy
= a o 6 o 1 dl [~ 1 d} [ % o :j/ o/
ns@auldsunsnidsingilanduaret lugtluaaunansaiudiuniianasing Aeiusn
wlswnansasatuayuanarifaeunanfanLuAneallsunNT$ing N1sFannen

o o o ]

dunssaulsumesaeiluwiiaunisdsinaans lgedng sautlswmaninuirniduddeing

AN9UTRAINANNITNINETUNAZHAY Taenvieiiu LAz faslianlusiaadanudniusiuun

U o/ 1 % % ¥ o = A ] ¥
naw N1gaantuu [5]’3LLﬂ‘JLNV]@ﬂ@ZH\‘ILuulﬁ@’]m’]ﬁ‘ﬂi‘ﬁ\‘i’]uiﬂ\i’]ﬂLL@&N mmmmﬂumﬂm

UGS

4.1 puduRIaIRLlTIInan

Tuanentinudil IAnavualisaudlsiunanlinmaniimnsssielyd

]
=

4.1.1 awnsanvuagiiasesEneniaziubd tnassyliluaatasesoulsumen Tnadedh
FAsuaFreriauadunan lwin aHaNIRARasN I lWNI7TEN LAZTRANAANS Faudl oy
% = o dld a a '8 o dl ¥ o Y o dlo v

NaAATENI7081909 lsunanRiainrasni s Rmasuazuaang ndndwldtunniuuala

Wi

4.1.2 gowlsmenilusauianfnasnainaataoulaune auazdarunsaiudeyalunis

danaumnanzasesians ta’ g luiaularaiavizeaunesing (nterface) Inagulaianis
o dld a o -dl o 9 tal -dl o 1 Y o

ANEILTUAANNAARNENAR A URAMUARNNYS 4.1.1 TagRaR 1 lsnsnmue A s

= s dl dl U v &

INDA A2 AALRAK LAY TAUBILNNAATNFAINIT AL

4.1.3 g1unnEanlfiunancnusaulsiuls Iaa@anuiuieridu “invoke” IneRan1s4s

wrmasazidlullmiunniuualdluda 4.1.1 @esoulsunanazdesanis@danii T w

¥

NAAURIDALIAAAN AU FNANRIDG LAY AUANAANSNAUNNEINFeN TnedmTuds

u

v
4.1.4 AIN1T0ATINRAUADIULLALANTAUNALDIFALLTINNDATZUIN95Y Aasalili]

4.1.4.1 fowlsvaniideyadnais esuanduaziumenlaviels
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4.1.4.2 gilpaasdaudaunen Hun sfinesnnsiens uas alaNadng
4.1.5 anansodaifudeyaresiaununenadlulils 2915un fayadreienaniand uay
nesmiulusudsuazannsndudeyasaulsunesanndindenlurnsiullsunss
4.1.6 fautlsnandmiugudeyadeingaunsnfivuarFanldiumenteeeuiaafuuy

0197 lugudeyaideing

4.2 dszinnaaanaundsiunan

4.2.1 uuamisnislgens Teun

4.2.1.1 satlsmandniuldnueeuiaafluLilng aganiyluniaamanian

4.2.1.2 faudnanendanstlinuesuiansiuuunins lugaudeyaidaing

s In Datakase ¥

Client _C:}___
I

d‘ o o 8 4
gﬂ‘w 4.1 ﬁ]qLL‘]J‘?J‘LN'V]@ﬂﬂu@‘ﬂﬂﬁﬂﬁm’ni‘luﬂ’]u‘ﬂﬂ@ﬂ@

4.2.2 WNANRIUILINNaaRdIN1saunU e laun

4.2.2.1 FuldsiunenuuuLAen (Single Method Variable)
A o PR Y = v = =
ARFMLLTINAAN AN 70819 IWnaatanannelsnaailaananlunan
= o 16) ¥ o % | = o Y a
weg nsnuuawnaatafans s inusauds azidlunismawiudeyains

a & = LY o %

nMrFaNALUslnaALULLARId 1130 I AUA RAANS L6

4.2.2.2 AlLuneaLLLUMa18a 11K (Multiple Method Variable)
! % tﬂ' 9 =® 9 v o dl
AasLLslneANd1N1Te 19NN nanl a1 AN annsaniL e
nuuananataraneliiusouls aziflunisindeyanisdnedslildaumen

o 1 =

Tnsisng Tnedayanistnaiaunanndagfiueqag n1sEanlifaulaumen

u u

o = :% 9:/ dl o 1% =X o = o
NNUAZHRA IUNDATIUNAN A LLIENDNNNY N19EaNFALLTINNaALLIL

o I A o v
naNeaUIUAL AN TN ALUAAWE L6
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Targetl

_~

Client _C:)% Targetx
Mg |

g

917 4.2 dautlsmenuuunangauIy

4.2.3 wieuglunummiives(@afusman) un

4.2.3.1 Faurlsiumanuuugilien (Single Signature)

A o

AosaulsveandzliULIINn smas ieegLluuikiag 1 (Object , int)

dl o [~3 v ¥ = a 6 | . . A o
wnasisdaulsausatiulfasfasinisadmasidlu (Object,int) WHaLUNU

[Nt egerM etthioc

Send er f———Minvoke (Ohject sender,int wvalue | o [ TarCet

9117 4.3 Fhatrsaulsunangilinen

[Nt ecier ethiod
Sendet T Minvoke (Obdject sender,int valus | - Target
[
P|in1.r|:|}-:e2 [int value,bject =sender ) l_p

3117 4.4 FratinsFulsumnannusanegl

o

4.2.3.2 fudsiunanuuunane gl (Multiple Signature)

A o aid o a % !
Pasmulaunennin1snnuuaglutuaaswnFwaesliunnngt 1 sduuy tne
foutlaunanuuunaiaglazfesdgluuunasmiwmefudnuseglunuilng

A o o = = o QI v A
wideunuiawlsmengildns waz anneadl glunudisee Wy lian aegl
wuudnsaailugtuuunwnamiimasninistisnuinaiia Inafianudaanisa¥ng

dadd 1% o o A y da A :
wnaanNTelddiuuuLuan Wetenliunentaten1eninisdmesling
AugtluuumdnanunsndgUuuudnseslunismensials wu luglh 4.4
invoke (Object , int) ugtluuuman

invoke? (int, Object) tHlugtluuudnses
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Tnantsfisnngduuudnsestiv azsesnvunlinisminesueagiuudses
aunInFunimefangluuunantisag uas arduraswnnesazses
Tddaurugluuundn Waiuununentlananiudosoulsunanaziaen
a rtﬂl o Aﬂl o Y a K dl 4 !
suuunasimainmuizaniuwnenlataniandudnaaens iwalinisds
n1Hmasin lfetnagnaes aanisansaetianisaienaafaulsiunen
wuusanagdlilu nnanwan a
nasisaulsumnanaiuindsdununisiwesldvanaglunuazsials
. Y )| y X
foutlsiunenainisndensanymnantlatan1eldnanagluuuninau nns
= Y] o ] % v = 1
Fanliunentlaranianieuliuiawlsiunena e et un1egluuy
wan elnfazienaldlummen invoke() kaz N1eluunan invoke aziinaln

d‘ ! ! a o/ o dl o
LNBAN l?]@W’\?”IZJLIﬂ@ﬂ‘]JENgﬂ ULLANINNNNZaNTUINNanlananig

4.3 TaNINUARINSUNITASAAFaUTRAURIALSINNan

AANATB9AUTINaRa TN N uLILN I Ras1a9MNa AT Fa LU s IManll

3
o

o Y

% !
azdnnsndneield Wdetlandlunisimuanginuasidiviunsmaaeuatinresunennaud

aziny luFaLL g

NYUA b

Class mtTypes[] \urinsasiaulsimentaiuazisdaastianislmes Ty

NEN ANNTRALEINIIIRIABSAS T B LIRARTNINIAINAATE “Class”

Class targetTypes[] \luazisdaianisfnasaes wneadinuuiansaenigiiu

Tusauilsunan

size(mtTypes) Luaruaunislinesresinnaulsiunas
size(targetTypes) l{HAWINNIINIRBSTIASUNamLTINMNel
Class mtResult {utinUasnaans 1a9Faudauven

Class targetResult 1JuTHinvadNaansragmnaniiniung

A5N19RMaaaUTiAATH 2 35A8 N19ATIAAAURLLANLEAI (Full Type Checking) WaY

v
nsmasadauTiALULLN9dau (Partial Type Checking) Taglunnsmsaageuaesiadesiaay

é{ o o 1 = = A %
uiulszinnaassulsiunendiiglinaavranategy Inananisnmagaufaulsiunanay

< ¥ v = 4 dl &l dl o ¥ [ a
ATNTDNULDHARWOINNDA LﬁmmﬂmLwﬂN@uhmmuumnﬂmmﬂu%q
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4.3.1 Reulannsnsaagerais wuyanysad (Full Type Checking)
1. size(mtTypes) = size(targetTypes)
2. targetTypes[n] = mtTypes[n] Lfllﬂ n=0109 size(mtTypes)-1
uiazananlu targetTypes|] ANTagN AvuaAlfa1n anndnaes mtTypes|]
Tumnumdainaniiy
a® b (a awnsagninuuadiann b ) e pseiudeuladeladenis
2.1 b flupanaineniu a
2.2 b {lupanagnaed a
2.3 a\flu Interface ety b 9138 b ifluranad Implement a
2.4 b i1 Primitive type U int, long, short, char, boolean, byte, float,
double U9 a L AAIAAL8 b LW int AU Integer, char AU
Charecter
3. mtResult & targetResult 1 mtResult {1t void (in1sARANAANE)
AvFusulsunasiuiatganauas lin19ALANAANS IAaInIIadaLtin

HAAWSURINNAALTINNN

4.3.2 Raulaninagay w1949y (Partial Type Checking)

HudeulaRiasdviugaudsimaniaenld nifinesaesunaniinnunad
suautaendn Suunasiinesisuualufaulsimnen
1. size(mtTypes) 2 size(targetTypes)
2. targetTypes[n] = mtTypes[n] Lﬁlﬂ n = 0 04 size(targetTypes)-1
wsiazaNnTn Ly targetTypes[] a131909n NmnaA1lFaIN axnEnues mtTypes(]
Tumunramenii
a & b (2 #7%2709nRIUBAAIRIND ) e masturiewladeladanii
21, b fluaaraneail a
2.2. b luranagnaes a
2.3. a iy Interface Waqiy b vi5a b L‘ﬂuﬂm@‘ﬁl Implement a
2.4. b 1fu Primitive type L1 int, long, short, char, boolean, byte, float,
double &2 a 1 AATAARY b LU int AL Integer, long AL

Long, char Afy Charector
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3. mtResult & targetResult &1 mtResult 1114 void (RnsAUAILAANE)
ANVFUAILL NN ALLLNANEANIUAL IR NI AUAAANT IHFABIATIAZaLTRA

HAAWSURUNNAALT NN

2 1
% aa

esaulsmneaLuUgliBeaNEnIsHnes 1 Ly LLZW[?T’JLLﬂ?LN%@ﬁLLUUM@WﬂgﬂﬁIﬁ
stuuunadmesuInndn 1 uuy azldnsiansnamaseuiteulamiiouiu udazsnedif
wlswnanuuunanagiazi gﬂLLUUWW‘mﬁLmﬁmuzﬁﬁi@uﬁmmmﬂLﬁuﬁgmmuuﬁmﬂm
stluuaen Tnegluuudisesazealugiuesaasd (List) 289 Class mtTypesl] Seulanis
mqammm@mLﬂwmmzéfmL%"]ﬁugmmqumﬁmmﬂmﬂmmwﬁq lnennsmedaday
aziuangUluuuvan neudkiasnsndiiuguuuvaninmaseuiugluundrsesudan
fiazgUuuy laundnasnuguiiud manzan daldfigluunlamanzamaefldudsdeia
WaNA LaneIngluLLINIIdRefasmnanti uNie a1 sndnAuresdoutlsmenld

foutsmnenfazliauisiudayatasdannantiule

A2RENINITATIAEAL
1. mudsiunanuuugiingg
Lﬁi'a mtTypes[] = [ int, Object], mtResult = int
TUANI9T 4.1 azudndFaetnneARENN s mtTypes 1&ilavnisasiaany
THARLILANY TS d2uM3797 4.2 azinsFataENeaRENnsad L miTypes 141ile

NNN19ATIARDLTRA LU AU

A1519% 4. 1 fradananal nanENEIuNITATIARDLRLLIRNY TR

TargetTypes targetResult

[ Lﬂ‘ i
FuLINNeALLLILALY int
[int,Object] Integer

[Integer,Object]

AN DALLILIVAIEIA I
[int,Object] any type
[Integer,Object]




A9 4. 2 AN NAALLNUNIENEIUNITATIAFDULULLNNEIU

TargetTypes

targetResult

FLNBAULILILAE
[int,Object]

[int]
[Integer,Object]
[Integer]

[

int

Integer

ALTINNAAULILIVAIEA 1141
[int,Object]

[int]

[Integer,Object]

[Integer]

[

any type

2. mudsiunaniuunaiagi

mtTypes = { [int, Object ], [Object,int] } , mtResult = int

27

Avdusoulsmmesuuunanagy mtTypes ardasndguuulaninnda 1 stluuy Tupnened

4.3 upy 4.4 azuaaaunananuiandiugluunly mtTypes Tnannsnsaaaeuaiauuy

ANYTDT WAY WULLNFIUATNAIAL

A1519% 4. 3 wnasihunngNEIUNIsATIAFaLLLLANYTIE AUSUsa

wilstunanuuunaleg
TargetTypes targetResult
[int,Object] int
[Integer,Object] Integer

[Object,int]
[Object,Integer]

ANSN 4. 4 LANAALLNUNIENEHIUNITATIAFDUBLULNGEIN A1USLA

wilstananuuuvanagil
TargetTypes targetResult
[int,Object] Int
[Integer,Object] Integer

[Object,int]
[Object,Integer]
[int]

[Integer]
[Object]

[
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ANFaLN9aTNLLn Fanlsiunanunuanglazansadansa lidemmaniin

> ' vl | A o
unneldguuuninngn waz n9ldasamaaeLuLLLNAATINNA N UL MNann
wnenansndfudoulsmanuinay winasldaanmaseuuuuudouazliainism
dulalfdnmmantaranisianusaiiuiiunneiuiaze nsasageuwuuanysniifzay

o A 1

Iiiunisdmaengiudnazfiasiuynetinangdeli daunuuusdauiiuaruisaideniudaya

U 9

= ! d‘ 1 f/ dl L] ! a I o o all Yo ¥
LWHQUWQ@’)MW@HSL@%JLV]’]MH ‘Emﬂmmwzmwwﬁmmﬂﬂmmummummmmmi

4.4 daninunAfInsudeNAaIFRLlsINNan

e liannsna¥eaatamautlsiunen ldazaanludna finudiasldeanuuunim
AuFunistisnnaaiasaudamnen uay aiaasasieduiuulastieyanistianuaanasn
wtsinen Tidunuiaienlaadn il Tannsiiazaduayunisfiaupaasulaunen

Uszinnsinge) mnviadied 4.2

4.4.1 gtluuyrasnim

IaeaFrevasneniannazutiady 5 dauldun

1. dayadauiiaana (Global Header) agjuugaaadlng wsnzaunsafianusaulsi

v
Y v o Y

% [ % o o 1 QQIJ o al v
naanae] paranFeniululdineaiula deiudeyaludiutiazgniirll@euls
Tudiudsunentesuiaznang d9lnfdouilddeua4 import, package
s

2. Fapaasaulsmnan (Method Variable Class Name) n13scyaianasnangas sl

UL [ClassName] i [IntMethod] TapanaaziilusinszyqnEusudeyaiieusi
uwislnenusarAaig

3. dquiianizaana (Class Header) Adnaiudaui 1 uwsiazgninllasululidaeg

ARIALAL YN

d‘ a ° o ° dl dl k74 a o
4. BRNAAILYTUA (Type Name) &1viun1vunzaiinaninaz iiuatinsessiouls

wnan Tudaudswmesuuunanagtansnsoivatsdeld Inseusnaziilu wnan
wan guuuuldiasesunng Ut densesnisumu invoke T9luinednusias
Auaameafidugtuuundnaaslddadn invoke talidnalunisanan usdld

AduNTnAsTaINnaauaniuTaauls Insunanuanaziuunannlsennaldidl
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v
o

FUAULIN AUTULLUNAARFUAR IAaz T UNNaAF1784 TIN1THITDLNNAATIIUNA

Tupangdipeniuazfasluldaagiiu

5.918N13W13181R8S (Parameters List) A milszTauazatinaasnisdinas 41uiu
o dld a o v ac
Faulsuwnanninaagliuy sen1snniineslugluuudisesasfiesszy 38013
a rdl [ % U U dl 1 % 1
ulasnnsdimasnunanngtduuuuansae tneldiezesunnawiniy (=) u
. dl [~y =Y o [
int value = e.getValue() 1@ value WunnsTmeFluinendnsed was e wWuni

FADFUHNDANAN

AIRENY (FaLa A LANTNE LAAINNNELATEQL)

(1) // Method Varible class for AWT Event Model
package com.wtv.method
import java.awt.*
import java.awt.event.*
(2) [TadjustmentEvent]
// TadjustmentEvent for Scrollbar component
// onValueChanged, onValueChanged, onUnitIncrement
// onUnitDecrement, onBlockIncrement, onBlockDecrement, onTrack;
(4) :void invoke
(5) AdjustmentEvent e
(4) :void invokel
(5) int value = e.getValue()
int type = e.getAdjustmentType ()
Adjustable sender = e.getAdjustable ()
(4) :void invoke2
Adjustable sender = e.getAdjustable ()
int value = e.getValue ()
int type = e.getAdjustmentType ()
(2) [TItemEvent]
(3) // TItemEvent for List component
// onChanged
(4) :void invoke
(5) ItemEvent e
(4) :void invokel
(5) Object item = e.getItem()
int state = e.getStateChange ()
Object sender = e.getSource ()
(4) :void invoke2
(5) Object item = e.getItem()
Object sender = e.getSource()
int state = e.getStateChange ()
(4) :void invoke3
(5) int' state = e.getStateChange()
Object item = e.getItem()
Object sender = e.getSource ()

anaAlet9lnsleNAanasaLlunen 2 AanaAe TAdjustmentEvent Wa TltemEvent
Wathlddszananaazlang 2 lnldAe TAdjustmentEvent java waz TitemEvent.java
ANUFLANES
:void invokel
int value e.getValue ()

int type e.getAdjustmentType ()
Adjustable sender = e.getAdjustable ()
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azgzlimeudn invoke Wugtuuudnses Fonsflmesues invoke LYNAINIAINNITT
Himofra931UUUUAN (invoke) L1 value 194 invoke1 A8 e.getValue() 784 invoke feaziin
Isaulsmmanuuunaiagilaiunsndssianisiinasiaatnegnsies duiudoatinqlvg
ﬁmuﬁmummﬁmmm@imummmmﬂ 1.

v

Tusinating AUFUAAA TadjustmentEvent AXHUULLINIHWaTINA 3 sluuLAe

void invoke (AdjustmentEvent e);
void invokel (int value,int type,Adjustable sender) ;
void invoke2 (Adjustable sender,int value, int type);

yyva ¥

ﬂ’]?lﬁfﬂﬂﬁlﬁwL?ﬂﬂ@ﬁimﬂx‘ilﬁ‘ﬂﬂﬂhuﬂ’NLNVI‘ﬂﬂ invoke LL@ﬁﬂﬂiﬂﬂqﬂﬁlu invoke aziilusn

a

A 1

wandnazdssaniimesliulananiesaasiuunle wu ae v AdjustmentEvent
fi3en  ae.invoke(e) wha wmentlanamisilgluunmnsdwesiilv (intint, Object)
LAY ae.invokel(e.getValue(),e.getAdjustmentType(),e.getAdjustable())

= 2 o ! dl a @ ! o ¥ 1 ¥
azgnizanliineusie il Ganandmesiazgndslidaumaniaamisliatnegnsias

nstignugluuudnsesdiesssingyalunianinueasnisul aannsdimesainiuen
o 4 dl ¥ o Y o a o ' o o 4 | a rd‘d =

uan A lEnus liiunasdmesuiazsa lugluuudisesardeaduiinaininnsaau
FINUANNENA191 Nadniaantnusiuazsiauiludeyagianaoiuaiaveanisdimnes o
Annsniuuaiie WetnldaFeaanadaudswneadulia java fazldanunrninldrenlng

161 1 faatinanisdszniAstuniinend e n[e

1 :void invokel

2 int value

3 int type

4 Adjustable sender

e.getValue (
@
e.getAdjustable () ;

UTIAN 2 RALWIIZLATEIMMNLNLA L HATY
o dl a I [ . =X 1 1 %
ugsian 3 Ranay e liladeyaunn intasliamnsounuanls

o o o o |
UTTNAN 4 NANLATANUNNE ; (simicolon)
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NSNRIUIALLSINNAR

5.1. TASIHS19UDITL LU

5.1.1 dautlsenay

ethod Variable Type
Definition Files

WethodvarBuilder

Tool Compaonents
-
Lzer-Defined wWethody ar
Classes
Y e
Wt ethod ar MethodTypeTable

9171 5.1 uuLRIaessautlssmen

nsldewiulswnenazlidaudssneunsgli 5.1 llsunsndssynsuasaaniniuud
(Component) arldaupautsimnenlunisaiosdandanismaniant Inasesiinisaianana
Faudsiunen (User-Defined MethodVar Class) iasfiad@uynansnann Aang “MethodVar”
d@l o = oo 1 ° [ ¥ o 14 d} 2 Y o o
feazdneranieidy uas dayadrnivldaudaudamnenld uasialiszuuidanaaiasia

k24

wilsimanny daielu Aanatuazfesgnasneidanlily “MethodType Table” d9unns

fenusaulsmen glaanusoied B lulddlaaudaudsumanmnugiluuuluund 4. uay

Ha3aaiagFr9faud sunan (MethodVar Builder) tiaziailuaandfaud siunan

5.1.2 WAUWNINWARAIE (Class Diagram)

nsnneuessulssmanusiaily 2 dow 1un
1. doudanisdaya uAudnansdmiudnwrasdeyauasfaridunisiieuing
Aannsteyananadauilsumen uay alLALLNNIINUTIRIAIUN 2

2. dounalnfaulsmnas azifludaun1 M UEaIFAI Ll FNNAALARZFD



32

Class
|Ifrom by |
+typeClass
Iethod Typeliata Aethod Var SonDetughg StringEvent
MethodTypeData) +methodTypeTable  ooicrunen
gethlatchType) gethlatchilethodT el i
ishatchMsthod) |, savelethodVar) [~ invoke()
b atchPrimitiveg)| O L | loadMethodV ar)
, detmghlsgl)
+methodTypes
n.*
Ivlethod U zer Define Methad Variahle
{from reflect)

a

917 5.2 UNuN AR ATBIFILLITINaAdIUAAN 0 YA

5.1.2.1 daudpnistiaya A wdunisasmziisuaanasoulsmumen(regisType) 40

mﬁmﬂ@mmmﬁmﬂﬂmm AFARAALTUANDINNAA LAAITANANAIAUD

N13M191U (Debug) dszneunieaaigsa Uil

1.) MethodVar nsnnenudassiiazitiuuy Static

® static public void regisType(MethodVar aMethodVar)

o o = o dl b3 % %
AMTUAIMNZITUUAAGAQLLINNEA ﬂ@’]@‘l’l@ﬁ?l‘ﬁﬂ’ﬁﬂ@@iﬁm@\‘]@\‘]

= 1 % o v 1 dl a s
NSUEUNBU ﬂﬂNﬂ@ﬁ]QLLﬂ?LNVI@ﬂiﬂLLﬂ TAANNEA LA gﬂ SENEN AR PNIN O )

azaFaduaeuianfresnang MethodTypeData waativldlu

methodTypeTable

® static public Method getMatchMethodType(MethodVar

aMethodVar, Method withMethod)azAuaTHiavadswlsinan

(aMethodVar) N&1N1TENALWNEA (withMethod) AAWLA L3 L6

® static public void saveMethodVar (Container root, String filename)

static public void loadMethodVar (Container root,String filename)

Amduiiudeya uavaudays nasensesassoulaunenlu aau

1wAd root TulnWa
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® static public void debugMsg(String s,int level)liduiuuansdaya
n1sAtTN (Debug) LfllﬂGHHI%LMW@@ﬁ@tLﬁﬂLM@ﬂ’WﬂI onDebugMsg
afiaLili StringEvent Sandesnnsls debugMsg dadaannu 1
nan’la fanusanuuali onDebugMsg Flfmenthild
2.) MethodTypeData ifudeyariinvasiaudsunenasiidayaidnaild
ARNAAIULITINNAA (typeClass) LAz TayaTiinuadiunen methodTypes oR
dufludaudswneauuunanggaanasoulsiumenaiunsoivaneatin e
® public Method getMatchType (Method m,int typeMode)
I msrasaudniiumaaiisue i Ausnamenthldviels uavas

A1 Method daifluafinmnaniidniile

+ohyect

NEthadl )
F Chject

&Enahle ‘bookan = tre
Svmee thodlode -iug= 0 | FEEMTIES o g

%hlethod Var)

*find)
S e L))
& mw f)
et are
g etDe Bl arareten) Method
get&rgm’rents{} trrethnd |from refect | |

‘ass%r&d{}
%0 anmokel)
"vumke(} TTezdFwe:t

set{]l
%z etlTateh e fhod() el Typab Ve

] Tpelates)  Sting[]
*EEtEEﬁ“HTFFEI‘h“E'D irrrokgsender: Chject, text : String) :woid
getT;r}:eNaImsﬂ Sirmrokelitext - Sting, serder: Chiect) : vorl
g et Vales trng () Patatin)

e

717 5.3 unuNNAAIATRIFIULTINanduNa InfauLUsnen

5.1.2.2 daunalnsiaulsumaen Wudaudeyauwaznisinanuaesdautlsumenusiazso

Tnemzatlunarameniudoun 1 uidoun 1 azfluumeauuy aiia (Static)

= I o = ¢ o o P My o a w
FUTUARIRLUNEA FIUN 2 AZNWNIUNDALLAAR Mmmmmuﬂmm NUUR
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g =2 = o O o o o = ¥
ARNDNLNNAALAENTY mﬁmmummumuummauum n3iFenlfiunan

=)

AN NMsiunanazes lupana MethodVar kazpanasauLlsiunenay

FavALNanNIAINAANAT daya object, method TddNsDaNnaALaNIg &9

gnAmmuaNiannsEanldiunen set(object,'methodname”)

3 . o A o o =
arguments \uaziagaas Object MiiWaduiuiTanunanlaianig
methodType Wlugiluuuunann lfssaiumnaniiiuug was
[ 73 dl v o [ o dl % [ a s
nextprev tludeyanldduiuiumanuuurataauou ieaiauaas
1RNFLLLTNNEA
lupana MethodVar azliunanfiganAnyasia il

® public MethodVar find(Object obj,String methodname) 41451159

wlsiunanuuvafea Wl AunId lUAAE diunanlaIaallansi
=3 v A 1 F N g dl dl

EpAll dul3vize obj,methodname A2 AALLAARLLAETALNNDAN

% = 1 [ & | o dl [~1

ABNNIFADUNIN LAY AXAUATNAANS LTI LG L THNDANLALLNNE A

1a990LARAD N IUARH ey AUATTIY NULL d1ludwy

® public void removeAll() AMFuALdBYAINNBALAZAALIARFTIIUNAT

U luAaLLsInan

® public void remove()

public void remove(Object obj, String methodname)

dmiuaudegamnaniazaatianfninizii obj uaz

methodname tiliszyazauianizdeyariiulusnilaqiii

® public String getinvokeName() 415U 98 1 14Ta891MNaA Invoke

[ %

. v 4Q o - o .

naslfimessantmnantaiany Wesqudamnanduuiuaisgy

dl a dl v o a 'S 1

TANNITARNER Invoke NlFMUUAZULLLNNIIRIRB TR UANELN
o :I/ 6 o/ aslj 1 v 1 allal

NAA AIUUANATIRAZ g 8Uan NT LI Lnaa Invoke INNNIF

APATATNNLLNNAAL AN

® public Class[] getParams() AXAUANTRAURINITIHIADFUBILNNAAT

U ludaulaunan Inanasnsiiluasisauay Class

® public Object[] getArguments() a115U 1485190z 1selua900 LA LNE

Tganadwmasilivunanilatenie gsatienisldludunaunis

Fanld wnanluwinda 5.2.3



35

® public void init() 1flumnannaF1ellddmin aanadautlsumenued

1 annnsnlauadanseanisiignEendiasulsumnaen Fuinanu

® public boolean assigned() fn3aaaudnfanlsunangnituuael
wdnvizald avAuAnadngiu 33 (true) ¥za LI (false)

® public boolan caninvoke() MATIA80LADULIN FaLLTNNaANGaN

= v O A o 1A o v
@ZQﬂL?ﬂﬂiﬂwqﬁﬁuﬂiﬂﬂﬂ Iﬂﬂ@@qﬂ’ﬁﬂﬂ’]ﬁ‘ﬂﬁﬁuﬂLNW@@H@’]EWH\‘IIM

waaizald uaz WA Enable 1{luasa

® public Object vinvoke(Object argvl]) tuunann lddmusuloiweridu

invoke TuAaaasauLlsunennasi lddenndina fuiacenldauim
nanLanenIg wN7ed vinvoke AZNNNNIATIAAALANYNEDITD
WIARADT LAZAINNTRNLRIALLTLUNEA LAININTAIFARNITT

Fpasllamnanlaanissall

I
6o db‘L”

® public boolean set(Object obj, String methodname) ilwAariedn

ANrFunvuaAEnenlatanelinuaanlswnas nadeanuans
(obj) WAy TRYDILUNDA (methodname) Harffutlasnin1msagauie
HATDILNNBANEIGINT g NFRUAZINI e Id AU LW
a 'S o G 1 9N ¥ [ ¥ A 1 [ % i v
Fpasuassnilaunaniizald gdnnulsazauatlu true a1 luleAw

ATl false

® public Method[] getMatchMethod(Object fromObj) MAn5URTIA

aaudnfunanlatinglueauaas fromObj Nau1snTaNsaiuFaL s
dl A 1 v & & Cs 9;/ . dlal
WNan MazAUAINAaNS I uazisduamunanisnuali fromObj Nil

a erdl Y o e v
NANHARINLINNUAMLTINNA E’ﬂﬂ

® public String getDefaultTypeName() l#lunnsituuatiagiluuunis,

a e o dJ a dl ' .
Wraiuan sednAada “invoke”

® public String[] getTypeNames() T¥dniLn1uATaL07ULLLNN

a ¢ o dll = nl/ = a e
EN Lﬁl‘ﬂﬁ‘@’]ﬁ‘@ﬂ@u“‘] TunseiauLsiuneatngn Lﬁ]‘ﬂﬁ“ﬂ@’]ﬁlgﬂ b

5.2 Mevinurassulsananuuugilingg

X = o o X Ay e o
@Quu@:ﬁlﬁuﬂqﬂmﬂ\??qﬂlﬂzLﬂﬂﬂﬂqﬁ'VIfo]uﬂlﬂ\imqLLﬂﬁ‘LNVI@ﬂLLUUWHﬂ’]uVIiNsﬁﬁJSﬁ@u

=

AaNgtuLLNHmesiAL waziilufaulsuneauuuaIuuALY INNURUBaLAAFRLY

o

1 o v Y ] = o o dl ¥ QI dgg
NUILAITHAN Glummfamiﬂfw%mmm@mmummmLL‘]Jﬁ‘Lml@mWﬁusﬁ@ummwu
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5.2.1 MSASNUAINUTaYARA IR ILTINNEA

mmmﬁmﬂ@mmm%gﬂmmﬁﬂﬂﬂu mteyaTiiniunan (MethodTypeTable)

ariniaussgiuaasilsunsusaliil

public class TTextEvent extends Methodvar ({
// Regis Invoke method
static {
MethodVar.regisType (new TTextEvent());

}

Ardansamziounataazgniaiauldlu wnen static 1e9usaTAaNE TazgniEan

o [ %

Tinnulasdnluimilananagninandiu lumisaanuan ndsantiudeyaaes

A ¢ o

aanaazgnifiv 13l methodTypeTable Ingldfiananailups dedouaasldsunsuan

el

static public void regisType (MethodVar aMethodvVar) {
String key=aMethodVar.getClass () .getName () ;
if (methodTypeTable.get (key)==null)
methodTypeTable.put (key,new MethodTypeData (aMethodVar)) ;
else
System.out.println(" Method type aready registered.");

]
[ % 1

X v ¥ dl = % o/ o o
Gﬁﬂﬂﬂmﬂﬂﬂﬂﬂ@ﬁ’)'ﬂ?&ﬁ,]ﬂiﬂjLN@Nﬂ’]?’&?’]\?IﬂQLL‘]J?LSJ‘V]@@ ﬂﬂiﬂﬁluﬁ]’JLLﬂﬁ‘LNVlﬂW‘ﬂﬂﬁVﬁﬂ’]?

dudayananaiunen1eanuan methodTypeTable wiatin |l uludusialyl A

doulilsunsusialdil

public MethodVar (int typeMode, int methodMode) {
fMethodTypeData = (MethodTypeData)
methodTypeTable.get (getClass () .getName () ) ;

5.2.2 MSAMUUAANNNDALASNITATIAAD Uﬂ?ﬁﬂgﬂﬁly@\‘i

HaNNINIUALNNan lAUFLLE AAZNINNTAIIRARLINNNAAFINAINANNITOLAL
Tusqulstilavizall n12aT9aaaUTHALNNAARIYUA M IULNT 4 TIETN1IN191W6

douaaalilsunsusalilil

public boolean set (Object object, String methodName)

{

fMethodType.getParameterTypes () ;
fMethodType.getReturnType () ;

Class paramTypes []
Class returnType

try{
Method method = Object.getClass () .getMethod (methodName, paramTypes) ;
if ((returnType == Void.TYPE ) ||
(returnType.isAssignableFrom(method.getReturnType ()))) {

fMethod = method;
fObject = object;
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return true;
}
else
debugMsg ("Incorrect Return Type. Can't set this method.",0);
} catch (Exception e) {
debugMsg (" Incorrect Params Type. Can't set this method.",0);

}

return false;

}
= ¥ ] o dl Y v % dl ] ¥
n9Ean I EuNen set axd9RALILRARLAZTALNNAA ANUDHAYNADN INNDANAINLUN

a '8 A o o dl [ Y & = 1 a
AUSUMULNITIRRES LAy NTAUNAANS AuAN1UalSls AazAaal a34(true) waz

a

azifindayadeiaumanlu Method uag fobject wstnivlaliazauen wia (false)

5.2.3 n1sisanldmiunaanaienglunauils

v 1 1 v
M lataaEenldunen invoke(...) 1asdansmnantiu (a1aaziflutiedui i Tuas
AuN19iany) W m.invoke(target,”Hello”) aanHLuNen invoke AazAaININ13&5a
w1 RwmasllAwneniavung nsn1aaunIs N ma s Al uasesT uandasall

# method vinvoke(..) B9az3anse liwnaniiivsnasall sesaasinalilsunss

public void invoke (Object sender,String text) {
Object arg[] = getArguments () ;
arg[0] = sender;
arg[l] = text;
super.vinvoke (arg) ;

vinvoke Wluiunaanldlunisdeanisiinassa lddauunannfouilsanans dalu

vinvoke aziinsmsnadasdayawazaniuzaesiulsunaniiailasiudatianain

%

| = o dl 1 o 1 v A =
U N9ETENFLL TN aAUILN miuum@muummﬂu TR LWNNBAUNIT setEnable

1
=

(false) MAaedaudsmanazlsiniannazliizan wsigldfiamnsansaasuaniuzaas
Faudsiunan leainiandiy

public boolean canlnvoke()

o

A a v 2’/ v =l = 1 =3 b2 v
ArAuAT(true) DFuLsNnentiunTaNgniTen wazAuAIAa(false) DNERNTaNYN

Fendefaridu vinvoke aziinnsdgusssinatinellsunsusalili

public Object vinvoke (Object argsl(])

Object result = null;
if ((args == null)&&(arguments == null)) return null;
if (invokeDelay < 0) {

setDefaultParameter (args) ;

return null;
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}

if( ! canInvoke())return null;

try {
int n =fMethodgetParameterTypes(.length;

Object xArgll-new Objectn];
if (args ==null)
for(dnt i =o0;i < n;i+y)xArgiil=arguments(ii;
else
fordnt i =0;i < n;i+n{
xArg[il=argsiil;
debugMsg(Argument r+i+='+args(i], DEBUG_MULTIPLE);

}

if (invokeDelay > 0 ||methodMode ==MULTIPLE THREAD) {
MethodThread mt =new
MethodThread(fObject, fMethod, xArg, invokeDelay);
mt.start(;

} else {
result =fMethod.invoke(fObject ,xArg); <4

}

} catch (Exception e){
debugMsg(Exception can not invoke method "+£Object+'+fMethod,0);
eprintStackTrace(debugStream);

}

return result;

AR result = fMethod.invoke(fObject xArg) tlupdsn ldmaniunanngnanenali
11971 Tag fMethod axdneliaumnen waz fobject AzEN9N9ALIAAFTIANIBLNNA AL 491
xArg \luanfomusnazgndsly fsnagdwaiiasnazgnifuldlu xarg Gaduevisdaas

AAULAAR LHALNNAANIIBIAGALAIALAUNAANSNAUNIN result

5.3. n1gYnUALUsIINanLLLUANE gL

be

o

] dij | = o o dl ¥ A A

dauilaziflunisudassnegaziaaanimnavaesiud siuneandudeutu AslzLuuy
Widmasunndn 1 gluuy widuiludbulsuneauiiuauIuaaninuiueaULa A
UUNIEAINAT

5.3.1 MsASNUAIILTaYARAIasIkLTINNEn

Auiusaulsunasuuuraisglazizluuunisidweslauinnd 1 uuussiuly
panasaulswunanazfiasuanliszuunsudnfiunenlarinen ldiaugluuunindimes

Tmad@auldluwnen getTypeNames Aasaaeing

public String[] getTypeNames () {
String tname[] = new Stringl[2];
tname [0] ="invokel";
tname[1l] ="invoke2";
return tname;
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|}

dlzz [ oy a ¢ o
%Qﬂ@ﬁ@ﬂﬂﬂ@WQ@$Qﬂ1%1uﬂ7?@ﬂWZUJHM%@H@gﬂLﬂﬂJWW?WNLm@iﬁﬂ@quﬂﬂﬂ

¥
I a
Tilsunsusialili
String typeNames[] = aMethodVar.getTypeNames () ;
Method ml[] = typeClass.getMethods() ;

for (int i=0;i<ml.length;i++)
for (int j=0;j<typeNames.length;j++) {
if (ml[i] .getName () .compareTo (typeNames [j])==0) {
if (methodTypes.indexOf (ml[i])<0)
methodTypes.addElement (ml[i]) ;

}
}

o 1 dl t:ll ya 6o Y _ ©°
ﬂﬁ?%qﬁquﬁzﬂquﬁﬁﬂﬁENNﬂﬂﬂW1muﬂqﬂgﬂuUUiuWﬁﬂﬁL!geﬂypeNanKBu@QWWﬂW?

1 ¥ :J/ o aidnﬂ[ 1 dl 3 a &
ﬂquﬂQH@uW@ﬂWﬂﬁNﬂ%@ﬂﬂ@qﬁﬂﬂuﬂﬂm%ﬂﬂﬂﬁﬁ@@%%ﬁﬁﬂm@Lﬂﬂ@$hm@m

methodTypes

5.3.2 ﬂ’lﬁ‘f;’l‘Vi‘lJﬂF’)")LJJVI@ﬁ)LLﬂa‘Jﬂ’I?EI?’JGJﬂ@Uﬂ’)’)ﬂgﬂﬁly@\‘l

N19A9IAABLAIINDNFEILUNNDALULINAIE LA RN ANA NINe ARLLZL RN
Tneazfasmmaaouguuunnndn 1wy sauiamzianlilu 3.1 Talinnmneuasdou

aaglilaunsnsalilil

public Method getMatchType (Method m, int typeMode) {
// Type Checking for defaultType.
Class fParamTypesl|];
Class fReturnType;

Method mth;
for (int i=0;i<methodTypes.size () ;i++) {
mth = (Method)methodTypes.elementAt (i) ;

fParamTypes = mth.getParameterTypes () ;
fReturnType = mth.getReturnType() ;
if (isMatchMethod (fParamTypes, fReturnType, m, typeMode) )
return mth;
}

return null;

}

TuiridutlazhualuninsEpastessowlsunaniaenasediu m lae
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5.3.3 n1sisanldiunancirunauils
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public void invoke (Object sender,String text) {
if (getInvokeName () .compareTo ("invokel")==0) {
invokel (text, sender) ;
}

else{
Object arg[] = getArguments() ;
arg[0] = sender;
arg[l] = text;

super.vinvoke (arg) ;

}
}

public void invokel (String text,Object sender) {

Object argl[] = getArguments() ;
arg[0] = text;
arg[l] = sender;

super.vinvoke (arg) ;

}

foutlsiumenaunsnnieaaeusluuunnigeldfinsdeiummentiuungain
\unan getinvokeName taai1venlalideinisdinedsellfategnsias
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5.4.1 m?ﬁ'mu&m”uun@mummmm'qmumwgnm”m

o dl [ o v o 4

oL ne AN A T ULLLNAIEAUIUAZFBIN1UUA 191
methodMode = MULTIPLE 38 MULTIPLE_THREAD T9Na 2 Uuy azuAnsngluds
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if (methodMode!=SINGLE && assigned()) {
if (next!=null)
return next.set (object, methodName) ;
else {
try {
MethodVar newMV = (MethodVar) (getClass () .newInstance()) ;
newMV.methodMode = methodMode;
next = newMV;
newMV.prev = this;
return newMV.set (object, methodName) ;
} catch (Exception ex) {
return false;

5.4.2 nsssanldiunanc1uanils
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5.5.1 giluvving dsaasivnisialilil

#Method Variable Data File
[startButton]
OnAction=stopButton.enable
OnAction=startButton.disable
OnAction=timerl.enable
[stopButton]
OnAction=stopButton.disable
OnAction=startButton.enable
OnAction=timerl.disable
[timerl]
OnAction=.stepImage

stluuuresIngazimdendulia INI Tudulned doaanunds # uunieme
dayamnnisninesaaninuniusasiuaniuaeeganau i luATauue [ ]
ANEIaENT OnAction 1WiRAM30f1e9 startButton WUAAMLTIHNAALLILINANIRTUIT

ALANIUNNDANTANTU 3 LUNDA

5.5.2 maiAutayasuilsiunan

aunsam ialaeFanldiunes MethodVar.saveMethodVar(...) A4F28E19
MethodVar.saveMethodVar(applet1, “c:\applet1.event”);

¥ rz’/ dl 1 = r-dl
dayasnisniisnunietlu applett azgnidisuasulndnsey

5.5.3 nMsaudayaniusinnen

o o

gnunsannlalaeFanlfiunen MethodVar.loadMethodVar(...) Aasaasing

MethodVar.loadMethodVar(applet1, “c:\applet1.event”);
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5.6 ﬁqttﬂituwamm%ﬁ’uaauLfaﬂﬁlugmﬁ"agaL%q%’mq (OODBMS)

1
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grudeyadaingnldluaud §uilAa Object Store: Personal Storage Edition
(PSE)/PSE Pro Release 6.0 for Java mm%mfauwﬂﬁ‘fﬁ%mmimﬁﬂugm%mﬂ@ SEGN
Huaeuaasaainaaning (Persistence-Capable) Fanem I aanai A uaun oy
aLaAR71E axdasldiriaaile Class File Postprocesser (CFP) Wautlaspanaviuriou
FaatinaAnds
c:\>o0sjcfp -dest . -inplace Person.class
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Faagnuladsiag CFP Liuf ez e anazifulusaulsldasdiadnglids aatiaasfu
D97 ULAEY
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AauLlsiuneand iy Object Store avgnad1suaniduiiAEa Al siunantni wi
= o dl v 1% = 1 (=3 b3 £ = o/
#nalnnisineunadnaiu iieausnisiudegatasunaniinuigazfiasiinnsdanig
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com.wtv.odi.OSMethodVar n13igNunduLA s fudaLlsunandns win1saanlnday
piaaldl1lsunsn OSMVBUIlder A9RQaEINg

>java com.wtv.util. OSMVBuilder —c method.def

Tsunsuaznanisadalnla java-uag aaxlnaidu class Wdaizen CFP nnn1sulas
AAAlHILANALAILNYT TenFanfiasiinanmi Object Store 139U AangfauLLTIINERA
azfasaamnzidanliy-com.wiv.odi.MethodVar ﬁfmﬂoﬁﬁ;\‘l regisType(..)

com.wtv.odi.MethodVar.regisType(new PIntEvent());
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if (object != null && object instanceof IPersistent) {
ptargetObject = (IPersistent)object;
targetMethodName = methodName;

}

fnfueeuiansniasasinnisiudeyaifinifaie
IPersistent ptargetObiject;
String targetMethodName;
LW?’]ZLfII@l?TQ LLﬂ?LNWﬂmQﬂLﬁumg’m%ﬂuﬂ@ ptargetObject LAY targetMethod-Name

azgniiuldtnadnTuds d1 ptargetObject dvAveatansn lildaauiansininsiaziin

v
Y o o KR Y

ERROR 312 Object Store lugnunsativeautansmiuls Auiuasiainsiadautinue

AALLAARNAUNNINNLAAT T ptargetObject

5.6.3 n1sisanldiunanciiuaauils
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public boolean assigned () {

if ( ptargetObject != null &&
ptargetObject = fObject &&
targetMethodName != null) {

set (ptargetObject, targetMethodName) ;

}

return (fMethodType != null)&&
(fMethod != null ) &&
(fObject != null) ;
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// Method Varible Define File
package com.wtv.method

import java.awt.*

import java.awt.event.*
[TtextEvent]

:void invoke
Object sender
String text

:void invokel
String text
Object sender

text
sender

FILE : TTextEvent.Java
/**********************************************
Method Variable Class

Class Name : TTextEvent

Generate by : Method Builder 1.0

Wachirawut Tamviset
**********************************************/
package com.wtv.method;
import java.awt.*;
import java.awt.event.*;
public class TTextEvent extends MethodvVar {

// Regis Invoke method

static {

MethodVar.regisType (new TTextEvent()) ;
}

// override getTypeNames for regis mutiple type invoke method
public String[] getTypeNames () {
String tname[] = new Stringl[l];
tname [0] ="invokel";
return tname;
}
public void invoke (Object sender,String text) {
if (getInvokeName () .compareTo ("invokel")==0) {
invokel (text, sender) ;
}

else{
Object argl[] = getArguments () ;
arg[0] = sender;
arg[l] = text;

super.vinvoke (arg) ;

}

if (getMethodMode () ! =SINGLE && next != null){
( (TTextEvent)next) .invoke (sender, text) ;
}
}

public void invokel (String text,Object sender) {

Object arg[] = getArguments();
arg[0] = text;
arg[l] = sender;

super.vinvoke (arg) ;

} // end of TTextEvent

317 5.5 Fativpanadaulsnendmiueauansiiall
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5.7.2 A1USUADLLAAANIIT
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// Method Variable Define File for ObjectStore
package com.wtv.odi
[PintEvent]
:void invoke
Object sender
int value
:void invokel
int value = value
Object sender = sender

FILE : PIntEvent.java
/**********************************************
Method Variable Class for Object Store
Class Name : PIntEvent
Generate by : Method Builder 1.0
Wachirawut Tamviset
)('*)('*)('*)('*)('*)('*)('*)('*)('*)('***************************/
package com.wtv.odi;
import com.odi.*;
public class PIntEvent extends OSMethodvar ({
// Regis Invoke method
static {
OSMethodVar.regisType (new PIntEvent()) ;
}

public PIntEvent () {super();}
// override getTypeNames for regis mutiple type invoke method
public String[] getTypeNames () {
String tname[] = new Stringf{l];
tname [0] ="invokel";
return tname;
}
public void invoke (Object sender,int value){
if(getInvokeName().compareTo("invokel")::O){
invokel (value, sender) ;
}

else{
Object arg[] = getArguments() ;
arg[0] = sender;
arg[l] = new Integer (value);

super.vinvoke (arg) ;

}

if (getMethodMode () | =SINGLE && next != null) {
( (PIntEvent)next) .invoke (sender, value) ;
}

}

public void invokel (int value,Object sender){

Object arg[] = getArguments() ;
arg[0] = new Integer (value);
arg[l] = sender;

super.vinvoke (arg) ;

}

} // end of PIntEvent

717 5.6 fivatepanasdauLsumanduiueaLanfnigg
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+method

TActionEvent
Component F
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HandleEventievent) -
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onAction.invokefevent)
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A2EN9 1 ABNIWLLA Timer

Tusinadnilaziilunisafreaaulniuud Timer ailupaniniunidiniudunan
Timer az{L1)N1901 onAction TeazgNiFENYNT saLVEIANN UMY NualH Timer &
saunisduaaiu 1 3unniazinlififinmeni9ad onAction 10 1 3% N19ad1e Timer ag

EAn1ua187170989 Thread 11annn saldsunsusalydd

public class Timer extends Thread {
private int interval=1000;
private boolean flag=false;
public TNotifyEvent onAction = new TNotifyEvent () ;
public void run()
flag = true;
while (flag) {
try(
sleep (interval) ;
if (onAction != null) onAction.invoke (this) ;
}catch (Exception E) {
E.printStackTrace (MethodVar .debugStream) ;

}

}
}

public int getInterval (){ return interval; }
public void setInterval (int v) {
interval = v;

}

public stop(){ flag = false; }

=

Tuwnen run’ aziflunisaugiliaunds Timer azgndslif stop lunnsaunismnauasd

dlo

v ! 1
NNIFAATAIAIE sleep IaTNAINNMLATIAT interval LAouazeaN190] onAction §
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v
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public class Test({

public void start({
Timer t = new Timer () ;

t.setInterval (500) ; // 500 milisecond
t.onAction.set (this, ”doTimer”) ;
t.start () ;

}

public void doTimer () {
System.out.println(“*Do Timer”) ;

}

Weaduldsunsu Timer azM191uLA9N7 ATIIUIN (500 milisecond) Az WNWA191 “Do
Timer” a1nf2as19% Timer 41819011 111914178519 Tdsunsuunuunispaanlng

v
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1% Timer1.onAction @7 wnan show() 189NN Timer2.onAction W7 wnan hide() e
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6.2.1 1Az ulaus15 AWT (Abstract Window Toolkit)
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Componentlistener
| ___ CamponentEv ent
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6.2.2 3En1saanisiuansalnlzskLsinnanluaaniwiuuy AWT

Button
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public class TButton extends Button
implements TMouseEnable, TComponentEnable,
TKeyEnable, TActionEnable {
public TButton (String label) {
super (label) ;
new TComponentAdapter (this) ;
new TMouseAdaptex (this) ;
new TKeyAdapter (this) ;
new TActionAdapter (this) ;

}
\HanaulaAR1a9 TButton gnadesiuazinnisaiwaauanfazinilines & udumenisnd

5197 LTUAAE TActionAdapter 115U L ActionEvent navainiusaesuiaasiazinll
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nawmnnisadiuAan Wity Ungnnaszinliiunen actionPerformed 2@49011aA5

azwihnes azgniEunliineu dedouzasidsunsy

public class TActionAdapter implements ActionListener

public TActionEnable target;

public TActionAdapter (TActionEnable aTarget) {
target = aTarget;
target.addActionListener (this) ;

}

public void actionPerformed (ActionEvent e) {
if (target.getOnAction() !=null)

target.getOnAction () .invoke (target) ;
}

}

Tuunan actionPerformed a=911N13638iN target.getOnAction().invoke 818N13ANUALN

naaflmuna iy onAction wantumestvisnafiazgnEan i
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2.) NMINAABLNITNIIULBG T TN TN
® AN1TNBUBAL5UTIuNTNAN9 (Java Virtual Maching) N13895UN159
guaaaeidu 1.1 auld Fodultsunssananinageylaud
- Tlswnss JAVA.EXE 11 Sun Java Runtime Environment 1.1
- Tsunss JVIEW.EXE 11 Microsoft Java Virtual Machine
o o dl [~] [~3 dJ 6 O
o Ausuldsunsuniiduuweiwasn (Apple TeuaANNAa LRI LLTLTa5NIN1g
NARALALNILLINIEIAT 1WA

- uwatnamianes (Appletviewer) tanisnagasldfitloymn
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- luimssenyiaumesunidndnanaisas(Microsoft Internet Explorer) 1 i
4.0 waz 5.0 wanmaaau lidoym
- wnawnrdiiinmas (Netscape Navigator) 118591 4.07 HaN1INARAL
a0 uls widiloynnisuanana uaz nsanudayaannlng
3) gﬁu%@ﬁﬁmqﬁﬁmmu
aaLLaARARNaT (Object Store) 1115UANN 1A5TU 6.0
;’u “Personal Storage Edition (PSE)/PSE Pro Release 6.0 for Java”
4) ixuuﬂﬁﬁﬁm?ﬁﬁmmu
Tulnssanyfulnad 95/98 uaz NT 4.0

Auiusy uuﬂgumm:‘@ummuumuumfnmimmiwm@u

6.3.2 n1saslisunsunaud
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Haviflunimeday a5aldsunsnaininsedeimunllsnusanan wazilFauauiunnig
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717 6.6 nthaallsunsuunud

Tsunsusdnatinaildnagay Aaldsunsuuauunanad (Color Panel) Inaluuiinas

Tsunsuazilsznausiog wniaay (Scollbar) 3 fatNaldlun A InuArRIaILNE 3 A Meun &
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RGB UazH1a4n1LA30usne (Check Box) 3 dulaldmuanunuiaaud uazuansasiniae
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Azinnauny saldsunsusaliil

import java.awt.*;
import java.awt.event.*;
import java.applet.*;
import com.wtv.*;

import com.wtv.awt.*;

public class ColorTest extends Applet {
TPanel colorPanel = new TPanel(;

TScrollbar redBar = new TScrollbar(ScrollbarHORIZONTAL,0,0,0,256);
TScrollbar greenBar -new TScrollbar(ScrollbarHORIZONTAL,0,0,0,256);
TScrollbar blueBar =new TScrollbar(ScrollbarHORIZONTAL,0,0,0,256);
TCheckbox rCheck =new TCheckbox(Ro0', true);
TCheckbox gCheck =new TCheckbox(G:o', true);
TCheckbox bCheck =new TCheckbox(B.0', true);

/Initialize the applet
public void inito {

try |
setForeground(Colorblack);

setBackground(Color.lightGray);
setLayout@mull);
colorPanel.setBackground(Color.black);
redBar.setBackground(Colorblack);
greenBar.setBackground(Colorblack);
blueBar.setBackground(Colorblack);
add(colorPanel);
add(redBar);

add(greenBar);
add(dlueBar);
add(xCheck);
add(gCheck);
add®dCheck);
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colorPanel.reshape(io, 115, 350, 75) ;
redBar.reshape(10, 25, 330, 25) ;
greenBar.reshape(i0, 55, 330, 25) ;
blueBar.reshape(io, 85,330, 25);
rCheck.reshape(34s, 25, 80, 25) ;
gCheck.reshape(s4s, 55, 80, 25) ;
bCheck.reshape(sss, 85, 80, 25) ;

event Init(;

}

catchException e) {
eprintStackTrace(;

}
}

private void event Init({
}
} 1

] ] = o g = « en =<
dousialiiflunnsd@aullsunsndnnasiunnisnl azi@suluimumen “event_Init” &9 giuuunng

1UEIUIRILARZATALLANFANIAL

6.3.2.1 m’éwﬁqﬁ%mmmmgm Tusasinafiazldaarania’lu (Inner Class) [7] Tunn3

ai pangeziatlined Tufludsninsgiueedannn azlanslysunsusielyil

1. private void event Init() throws Exception {

2 redBar.addAdjustmentListener (new java.awt.event.AdjustmentListener () {
3 public void adjustmentValueChanged (AdjustmentEvent e) {

4. redBar_ adjustmentValueChanged (e) ;

5 Phs

6. greenBar.addAdjustmentlListener (new java.awt.event.AdjustmentListener () {
7. public void adjustmentValueChanged (AdjustmentEvent e) {

8. greenBar adjustmentValueChanged (e) ;

9. I3

10. blueBar.addAdjustmentListener (new java.awt.event.AdjustmentListener () {
11. public void adjustmentValueChanged (AdjustmentEvent e)

12. blueBar adjustmentValueChanged (e) ;

13. Ph

14. rCheck.addItemListener (new java.awt.event.ItemListener () {

15. public void itemStateChanged(ItemEvent e) {

16. redBar.setEnabled (rCheck.getState()) ;

17.  }h;

18. gCheck.addItemListener (new java.awt.event.ItemListener () ({

19. public wvoid itemStateChanged (ItemEvent e) {

20. greenBar.setEnabled (gCheck.getState()) ;

21.  }h;

22. bCheck.addItemListener (new java.awt.event.ItemListener () {

23. public void itemStateChanged(ItemEvent e)

24 . blueBar.setEnabled (gCheck.getState()) ;

25.  }h);

26.} // end of initialization Event

27.void redBar adjustmentValueChanged (AdjustmentEvent e) {

28. int v = e.getValue() ;

29. rCheck.setLabel ("Red: "+Integer.toString(v)) ;
30. redBar.setColorRed (V) ;

31. colorPanel.setColorRed (V) ;

32. }
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33. void greenBar adjustmentValueChanged(AdjustmentEvent e) {
34. int v = e.getValue() ;

35. gCheck.setLabel ("Green: "+Integer.toString(v)) ;
36. greenBar.setColorGreen (v) ;

37. colorPanel.setColorGreen (v) ;

38. }

39. void blueBar adjustmentValueChanged (AdjustmentEvent e) {
40. int v = e.getValue() ;

41 . bCheck.setLabel ("Blue: "+Integer.toString (v)) ;
42, blueBar.setColorBlue (v) ;

43, colorPanel.setColorBlue (v) ;

44.}
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1
ca ¥ <
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deuldsunsuacupuisnisaiacinatas 6 winnisal i liiRnAaaazinilines 6 Aana
Savinnnseenlng a2l indanasssielilil

ColorTest.class, ColorTest$1.class, ColorTest$2.class, ColorTest$3.class,

ColorTest$4.class, ColorTest$5.class haz ColorTest$6.class 393 7 W&

faunmsuiuiaun 6,867 T

UNELUB : ColorTest$1-$6 wlupananielys (Inner Class)

6.3.2.2 @31942205U0FNMIIUNAALLITILALIILAZATIAADUTHAULITIANTIOT

// Event Connection

1. private void event Init() throws Exception {
2. MethodVar.defaultMode = MethodVar.SINGLE;

3. MethodVar.typeMode = MethodVar.FULL TYPE;

4. redBar.setOnValueChanged (this, "redBar adjustmentValueChanged") ;
5. greenBar.setOnValueChanged (this, "greenBar adjustmentValueChanged") ;
6. blueBar.setOnValueChanged(this, "blueBar adjustmentValueChanged ") ;

7. rCheck.setOnChanged (this, "rCheck Changed") ;

8. gCheck.setOnChanged (this, "gCheck Changed") ;

9. DbCheck.setOnChanged(this, "bCheck Changed") ;

10. }

11. publicvoid redBar adjustmentValueChanged(AdjustmentEvent e) {
12.int v = e.getValue();

13. rCheck.setLabel ("Red: "+Integer.toString(v)) ;

14. redBar.setColorRed (V) ;

15. colorPanel .setColorRed (v) ;

16. }

17. publicvoid greenBar adjustmentValueChanged (AdjustmentEvent e) {
18.int v = e.getValue();

19. gCheck.setLabel ("Green: "+Integer.toString (v)) ;

20. greenBar.setColorGreen (v) ;

21. colorPanel.setColorGreen (V) ;

22.}

23. publicvoid blueBar_ adjustmentValueChanged (AdjustmentEvent e) {
24.int v = e.getValue() ;



25.

26
27

30

32.
33.
34.

35

bCheck.setLabel ("Blue: "+Integer.toString (v)) ;

. blueBar.setColorBlue (V) ;

. colorPanel .setColorBlue (V) ;
28.
29.

}

public void rCheckBox Changed(Object sender, boolean state){

. redBar.setEnabled (state) ;
31.

}

public void gCheckBox Changed (Object sender, boolean state){
greenBar.setEnabled(state) ;

}

. publicvoid bCheckBox_ Changed (Object sender, boolean state) {
36.
37.

blueBar.setEnabled(state) ;

}
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1“4u@Zﬂqﬁlmeuﬂﬁu$ﬂﬂﬂuUU@WMﬁLﬂ@ﬂ@uuWWIﬁ%N@WNW?ﬂﬂqﬁuﬂLﬂﬂﬂﬂﬂﬂqﬂmqﬁiﬁﬂu

winn1sinanewnanwieniy waz e ldianisnaseuuuuanysaiia b wnnisniain

paNINLWYIR WIS Y AN aninIslaauAIaes redBar laiaannsnidiansialiea wnan

we9pau TN nuIeEl 1unan setColorRed 11 colorPanel 1ATatnge wsnzgluuy

w1 Rmasldnseaiu a1 1iAe @ anlilsunsy redear adjustmentvalueChanged N8BT

1BN190ANN redBar uavdIA1Avsie lNtivan setColorRed T colorPanel

wWaninzeanlng azlalnapnanasesalilii ColorTest.class R0 3,093 s

6.3.2.3 A¥194083 810950 LNNDALLLMAIRVIWIULAZATINEALILLILILNN AR

1
o o 1

[ 30

// Event Connection

N

(S0

[oo)

10.
11.

12

13.
14.
15.
16.
17.
18.

private void event Init() throws Exception {
MethodVar. typeMode = MethodVar.PARTIAL TYPE;
MethodVar.defaultMode = MethodVar.MULTIPLE;

redBar.setOnValueChanged (this, "doScroll") ;
redBar.setOnValueChanged (colorPanel, "setColorRed") ;
redBar. setOnValueChanged (redBar, "setColorRed" ) ;

greenBar.setOnValueChanged (colorPanel, "setColorGreen") ;
greenBar.setOnValueChanged (greenBar, "setColorGreen") ;
greenBar.setOnValueChanged (this, "doScroll") ;

blueBar.setOnValueChanged (colorPanel, "setColorBlue") ;
blueBar.setOnValueChanged (blueBar, "setColorBlue") ;

. blueBar.setOnValueChanged (this, "doScroll") ;

rCheck.setOnChanged (redBar, "setEnabled") ;
gCheck.setOnChanged (greenBar, "setEnabled") ;
bCheck.setOnChanged (blueBar, "setEnabled") ;

}

public void doScroll (Object sender, int value) {

if (sender==redBar) rCheck.setLabel ("R:"+Integer.toString (value)) ;
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19. else if (sender==greenBar) gCheck.setLabel ("G:"+Integer.toString(value))
20. else if (sender==blueBar) bCheck.setLabel ("B:"+Integer.toString(value))
21.}

I
7

N9 MRa LU slnaaLUUANgR uauTuIN AN s N muamnealatan19 T
- o dll vaa] 1 [~ o £ s
wpN1sainFaniunatemnen uaz 1aldian1snmasauuuueduAasna i wsnninl
AnAaN MWW WAN1sninTIAsuAIT84 redBar Annsniensalifauuman
2a3naN Wil nuney wnen setColorRed 1u colorPanel litagiasa wsnzgiluniy
wisdeefraanansnd uazinantaanisliandudesnseiuiaoun awinTildeandu
Fa9lG8U redBar_adjustmentvValueChanged L831111AN1904A1N redBar A a w190
= 4
ann@aultlsunsslunisasuaumenisnlls

wWaninreaning azlglindnanasssialilil ColorTest.class Huuim 2,671 Kb

6.3.2.4 afefqeRnrasauniammnan Inta1udaganismandamsniaiann g

private void event Init() throws Exception {
colorPanel.setName ("colorPanel") ;
redBar.setName ("redBaxr") ;

greenBar.setName ("greenBar") ;
blueBar.setName ("blueBar") ;

rCheck.setName ("rCheck") ;

gCheck.setName ("gCheck") ;

bCheck.setName ("bCheck") ;

OO0 UT D WN R

9. MethodVar.typeMode
10. MethodVar.defaultMode

MethodVar.PARTIAL TYPE;
MethodVar .MULTIPLE;

11. try{

12. InputStream evstream = getClass () .getResourceAsStream("ColorTest.event") ;
13. MethodVar.loadMethodVar (this, evstream) ;

14. }catch(Exception E) {

15. E.printStackTrace (MethodVar.debugStream) ;

16. }

17.}

18. public void doScroll (Object sender,int value) {

19. 1if (sender==redBar) rCheck.setLabel ("R:"+Integer.toString(value)) ;

20. else if (sender==greenBar)gCheck.setLabel ("G:"+Integer.toString(value)
21. else if (sender==blueBar) bCheck.setLabel ("B:"+Integer.toString(value)
22.}

)i
) I

¥
Az WA colorTest event 1WA 414 UK axdiayasssialili

[redBar]
OnValueChanged=.doScroll
OnValueChanged=colorPanel.setColorRed
OnValueChanged=redBar.setColorRed
[greenBar]
OnValueChanged=.doScroll;colorPanel.setColorGreen;greenBar.setColorGreen
[blueBar]
OnValueChanged=.doScroll;colorPanel.setColorBlue;blueBar.setColorBlue
[rCheck]
OnChanged=redBar.setEnabled
[gCheck]
OnChanged=greenBar.setEnabled
[bCheck]
OnChanged=blueBar.setEnabled
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waninisranIng azlalwananasasialiil ColorTest.class HU11A 2,824 Kb
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e colorTest.event Tne/lsidaspalngllsinsulva dwsulisunsulusesneg 1 391493
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TuainanTusunsudld Faudsmmantlszanns 4 flalus Asmn919 6.1

A1599 6.1 Wreumeunslenldsunsunaedasiae

339 AU uauldndanng e aTw
11999 @ paNlng (lush)
1. 21U 44 7 6,867
2. fallsiunan Single Mode, FullType 37 1 3,246
3. Fulsunan Multiple Mode, PartialType 21 1 2,671
4. Fiaudsiunen Multiple Mode, PartialType, 81148 22 2 3,238
yawpnsnianing

6.3.3 nARAUNITITAMLSINAALUTINTDYALTIIAY

CEMethody ar
Person [‘ﬁ
E}na‘ne : Tring +onichangesoge PINLE vent
&wage : nt b
*nvoke(ssnder @ Object, age : nt)
Ssetagelage : ink) $nvokel{age @k, sender i Object)

7171 6.7 Fretenismeasusaulsinaniugudeyadeing
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A ngid 6.7 lunismaassairspanasauilsiunaen PintEvent Wwwumeauuumany
stluarditinisnsagaualaulLLNgdou LazAUNanaInAana OSMethodVar LA AANA
Person 14 PintEvent Tun1sa319mmn190] onChangeAge @vinsliauiEanldinusisdon

Tulsunsuselyis

public void setAge (int a) {
age = a;
if (onChangeAge != null)onChangeAge.invoke (this, age) ;

}

dll = Y & a c o—é'
WHALNNEA setAge QﬂLﬁ‘EIﬂsLeﬂ NAZNALNRNITE onChangeAge LNV]@@ELULMQHW?MH

azaniEanlsinieu dauaadllsunsusalilazidun1meaasasieaatiansin1suan

k1l

1 v
IS o A

LIBNLURANITIUANY

Person jan = new Person ("JAN",30) ;
Person jim = new Person ("JIM",b30) ;
jim.setOnChangeAge (jan, "setAge") ;
db.createRoot ("JIM",jim) ;
db.createRoot ("JAN", jan) ;

arnTsunsnafag Jan was Jim N@a9l01gLMATuAS 30 L9 UA T
onChangeAge 184 jim 81904 lgaiunan setAge 189 jan azn 19 WalFen jim.setAge(..)
&9 jan.setAge(...) azgniFandne aannuiinIaivas tiaafnvaesaslugudaya daya

o s

194 onChangeAge azgniiulilnadniusis 71317 6.8

U

Jat1

Load{Tim

717 6.8 fivatanaivsaulaumenlugiudeya

o

a < ~ o .. A o X
SLu@ﬂIﬂ?LLﬂﬁ'Nﬁu\TV]m@'ﬂUﬂqﬁ‘Lﬁ‘ﬂﬂIﬂNqu@'ﬂULQﬂm Jim Wﬂ%iuﬂquﬂl'ﬂﬂuﬂ AN

Person jim = (Person) db.getRoot ("JIM") ;
jim.setAge (50) ;
Person jan = (Person) db.getRoot ("JAN") ;

System.out.println("->"+jim) ;
System.out.println("->"+jan) ;
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NARNAN LA AD
> jim 50
->jan 50

a ¥ . A 1 f—‘ll o v .. v a
A nAndeyared jan A age = 30 wilaiuldsunsn a¥19eauiand jim LAqiEan
jim.setAge(50) Ayl jan gninantuniang uteyalnedntuds uas jan.setAge azgn
Fansaavinli age 184 jan 1l 50 Aogl Az 6.9

Tim setd ge(50)
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7.3 daannaadnnlsiunan
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lasAnas s18n15INA

com\wtv\ MethodVar. java
MethodVarFilter.java

Wulndpanasoulswnan

com\wtv\util\ MVBuilder . java
VulsunsuipTeasiiaaina | OSMVBUIlder. java

AANAAILLTINNAA

com\wtv\awt\ awtevent .def

A ndnan it TScrollbar.Jjava
TCheckbox.java

TDialog. java
TFrame.java

TLabel. java

TList.java

TMenu. java
TMenultem.java

TPanel. java

TButton. java
TTextField.java
TWindow.java
TAdjustmentEvent . java
TWindowEnable.java
TActionEnable.java
TAdjustmentAdapter. java
TAdjustmentEnable. java
TComponentAdapter. java
TComponentEnable. java
TInputMethodAdapter.java
TInputMethodEnable. java
TItemAdapter.java
TItemEnable.java
TKeyAdapter.java
TKeyEnable.java
TMouseAdapter. java
TMouseEnable. java
TPropertyChangeAdapter.java
TPropertyChangeEnable.java
TStateAdapter. java
TStateEnable.java
TTextAdapter.java
TTextEnable.java
TWindowAdapter. java
TActionAdapter.java
TItemEvent.java
TKeyEvent . java
TMouseEvent . java
TNotifyEvent.java
TPropertyChangeEvent.java
TStateEvent.java
TTextEvent.java
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com\wtv\odi\ OSMethodVar.java
Vulndsaulsiunandnsy | cdievent.def

11493
a9 Q

o

LENIFIT) PStateEvent.java

PNotifyEvent.java

a

PTextEvent.java
PIntEvent.java

#5191

o ] = v

danndnuanaiiulaseaiierasnataaslssasraliil nanatanindulinanaian

o

= Ao =
Q@ﬂl&@Quﬂ@ﬂ@@uﬁjuﬂ@Wﬂiui@U?W?NWﬂ?ﬂquﬂﬂﬁﬂﬁqq

Hierarchy For All Packages

Package Hierarchies:

com.wtv, com.wtv.awt, com.wtv.odi, com.wtwv.util

Class Hierarchy

e class java.lang.Object

class java.awt.Component

class java.awt.Button

e class com.wtv.awt.TButton (implements
com.wtv.awt .TActionEnable, com.wtv.awt.TComponentEnable,
com.wtv.awt.TKeyEnable, com.wtv.awt.TMouseEnable)

class java.awt.Checkbox

e class com.wtv.awt.TCheckbox (implements
com.wtv.awt.TComponentEnable, com.wtv.awt.TKeyEnable,
com.wtv.awt .TMouseEnable, com.wtv.awt.TStateEnable)

class java.awt.Choice

e class com.wtv.awt.TChoice (implements
com.wtv.awt.TComponentEnable, com.wtv.awt.TItemEnable,
com.wtv.awt.TKeyEnable, com.wtv.awt.TMouseEnable)

class java.awt.Label

e class com.wtv.awt.TLabel (implements
com.wtv.awt.TComponentEnable, com.wtv.awt.TKeyEnable,
com.wtv.awt .TMouseEnable)

class java.awt.List

) class com.wtv.awt.TList (implements com.wtv.awt.TActionEnable,
com.wtv.awt .TComponentEnable, com.wtv.awt.TItemEnable,
com.wtv.awt.TKeyEnable, com.wtv.awt.TMouseEnable)

class java.awt.Scrollbar

e class com.wtv.awt.TScrollbar (implements
com.wtv.awt . TAdjustmentEnable, com.wtv.awt.TComponentEnable,
com.wtv.awt.TKeyEnable, com.wtv.awt.TMouseEnable)

class java.awt.TextComponent
e class java.awt.TextField
e class com.wtv.awt.TTextField (implements
com.wtv.awt .TActionEnable, com.wtv.awt.TComponentEnable,
com.wtv.awt.TKeyEnable, com.wtv.awt.TMouseEnable,
com.wtv.awt.TTextEnable)

class java.awt.MenuComponent
[ class java.awt.Menultem
e class java.awt.Menu (implements java.awt.MenuContainer)
e class com.wtv.awt.TMenu (implements
com.wtv.awt.TActionEnable)
e class com.wtv.awt.TMenuItem (implements
com.wtv.awt.TActionEnable)

class java.awt.Container
e class java.awt.Panel
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e class com.wtv.awt.TPanel (implements
com.wtv.awt.TComponentEnable, com.wtv.awt.TKeyEnable,
com.wtv.awt .TMouseEnable)

e class java.awt.Window
e class java.awt.Dialog

e class com.wtv.awt.TDialog (implements
com.wtv.awt.TComponentEnable, com.wtv.awt.TKeyEnable,
com.wtv.awt.TMouseEnable, com.wtv.awt.TWindowEnable)

e class java.awt.Frame

e class com.wtv.awt.TFrame (implements
com.wtv.awt.TComponentEnable, com.wtv.awt.TKeyEnable,
com.wtv.awt.TMouseEnable, com.wtv.awt.TWindowEnable)

. class com.wtv.awt.TWindow (implements
com.wtv.awt.TComponentEnable, com.wtv.awt.TKeyEnable,
com.wtv.awt .TMouseEnable)

° class com.wtv.MethodVar (implements java.io.Serializable)
e class com.wtv.awt.TAdjustmentEvent
. class com.wtv.awt.TItemEvent

[ class com.wtv.awt.TKeyEvent

[ class com.wtv.awt.TMouseEvent

. class com.wtv.awt.TNotifyEvent

o class com.wtv.awt.TPropertyChangeEvent
[ class com.wtv.awt.TStateEvent

[ class com.wtv.awt.TTextEvent
. class com.wtv.odi.MethodVar
e class com.wtv.odi.OSMethodVar
e class com.wtv.odi.PIntEvent
e class com.wtv.odi.PNotifyEvent
e class com.wtv.odi.PStateEvent
e class com.wtv.odi.PTextEvent
e class com.wtv.MethodVarFilter
e class com.wtv.util.MVBuilder
e class com.wtv.util.OSMVBuilder
e class com.wtv.awt.TActionAdapter (implements
java.awt.event.ActionListener)
e class com.wtv.awt.TAdjustmentAdapter (implements
java.awt.event.AdjustmentListener)
° class com.wtv.awt.TComponentAdapter (implements
java.awt.event .ComponentListener, java.awt.event.FocusListener)
e class java.lang.Thread (implements java.lang.Runnable)
e class com.wtv.TTimer
° class com.wtv.awt.TInputMethodAdapter (implements
java.awt.event.InputMethodListener)
e class com.wtv.awt.TItemAdapter (implements
java.awt.event.ItemListener)
e class com.wtv.awt.TKeyAdapter (implements java.awt.event.KeyListener)
e class com.wtv.awt.TMouseAdapter (implements
java.awt.event.MouselListener, java.awt.event.MouseMotionListener)
. class com.wtv.awt.TPropertyChangeAdapter (implements
java.beans.PropertyChangeListener)
e class com.wtv.awt.TStateAdapter (implements
java.awt.event.ItemListener)
. class com.wtv.awt.TTextAdapter (implements
java.awt.event.TextListener)
e class com.wtv.awt.TWindowAdapter (implements
java.awt.event.WindowListener)

Interface Hierarchy
e interface java.awt.Adjustable

. interface com.wtv.awt.TAdjustmentEnable
. interface com.wtv.awt.TActionEnable




interface
interface
interface
interface
interface
interface
interface
interface
interface

com.
com.
com.

com

com.
com.
com.
com.

com

wtv.
wtv.
wtv.
.wtv.
wtv.
wtv.
wtv.
wtv.
.wtv.

awt
awt

awt.
.TKeyEnable
.TMouseEnable

awt
awt

awt .
.TStateEnable
.TTextEnable

awt
awt

awt.
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. TComponentEnable
.TInputMethodEnable

TItemEnable

TPropertyChangeEnable

TWindowEnable

A19199 N. 2 AN TNl com.wtv.awt

AAE

=
TaasLaen

1. TButton

AmFuaiaguA49
wisnIsasialuaunlann TMouseEnable, TComponentEnable,

TKeyEnable, TActionEnable

2. TCheckbox

W Huorizontal scroll bar
W Wertical ool bar

WAANTRANIN LAY A5 19TRIANNTLINLATAIUNNE]
WA amadLauwldln TMouseEnable, TComponentEnable,

TKeyEnable, TStateEnable

3. TChoice

When selected

M esver
| Alays

[+]

LAAINAANTAAIIN NIANFAIADN
mammﬁmﬁhmuuﬁm TMouseEnable, TComponentEnable,

TKeyEnable, TitemEnable

Forms

Control Toolbox
All Commands
M acros

Fonts

AutaT ext

Styles

Evilt-in Menus

e bMenu it

4. TDialog aframtihsnsuuulaezien
m&;mmﬁmﬁumﬂﬁlﬁ TMouseEnable, TComponentEnable,
TKeyEnable, TWindowEnable

5. TFrame A5V AL N TN
wpmanfaiuayuldud TMouseEnable, TComponentEnable,
TKeyEnable, TWindowEnable

6. TlLabel Hunnvuansdamain
Lwﬁ;ﬂ’lifﬂﬁaﬁumgﬂﬁm TMouseEnable, TComponentEnable,
TKeyEnable

7. TList NARYTIEN1IAMTLAF9FLREN

Wil Merge =

winnsaimaiuauuléun TMouseEnable, TComponentEnable,

TKeyEnable, TltemEnable, TActionEnable
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8. TMenu Wulyuan
wipnsaffigriuayulun TActionEnable
9. TMenultem \usnenIs89LNY
wipnsnifiaviuayuldun TActionEnable
10. TPanel LﬂuLLfﬁiuﬁﬁﬁﬁﬁJQNﬂﬂuiwLuuﬁ%‘u‘"]

winnsniaiuauuldun TMouseEnable, TComponentEnable,

TKeyEnable, TWindowEnable

11. TScrollbar

™

[ d‘ dl A 1
duwnuiaau ieldaenan
winn1sninatilauulann TMouseEnable, TComponentEnable,

TKeyEnable, TAdjustmentEnable

12. TTextField

IEDIT

\{ugesdnnduus ludamnany
wisnsaiaiuanuldin TMouseEnable, TComponentEnable,

TKeyEnable, TTextEnable, TActionEnable

13. TWindow

AFNUTFANNLULLNR
maminﬁmﬁumuﬁm TMouseEnable, TComponentEnable,

TKeyEnable, TWindowEnable

P8AIREATDUUANNIIIMATIAYUUAAZ UL LaASTWA96 11T

A1579% N. 3 WANTIUAIUIU TAdjustmentEnable

WRN130d

ARNA P HLEGHT,

1. OnBlockDecrement

TAdjustmentEvent | Watluiaau gnainas (vzaludnudne)

3

2. OnBlocklncrement

TAdjustmentEvent - | ila1lui@den gninaway (vee hldauman)

q

3. OnMaximum TNotifyEvent IHAUDLDNIABUAUEIAR

4. OnMinimum TNotifyEvent Lﬁmmugmﬁﬂumwﬁmm

5. OnTrack TAdjustmentEvent | ifleldiundaniitfuiden

6. OnUnitDecrement TAdjustmentEvent | iedld navjufignesdnuans vite Audne
7. OnUnitincrement TAdjustmentEvent | wiedfld navjufignesdiuy vide F1uaan
8. OnValueChanged TAdjustmentEvent HedinsAsuuas

ARNAN TR TScrollbar




A5 N. 4 WRAN19d&UTU TComponentEnable

75

wsNIed AAIA PURZIDYA
1. OnGotFocus TNotifyEvent Lﬁ’amﬂNTWLuuVIﬂlﬁﬁmﬂ’m‘mU@m
2. OnHide TNotifyEvent Henauiniuuites
3. OnLostFocus TNotifyEvent Lﬁ'@mﬂmuuﬁﬁﬂmimuam
4. OnMoved TNotifyEvent FlenauTnuignénasiums
OnResized TNotifyEvent Lﬁ@mﬂuiwLuuﬁﬁma‘m?q'ﬂummm
6. OnShow TNotifyEvent Lﬁﬂﬂfam‘ﬂwmuﬁﬂmﬂgﬁq

Aa@n g leun TDialog,

TLabel, TPanel, TWindow, TTextField,

TFrame, TCheckbox, TList, TButton, TScrollbar, TChoice

A19199 N. 5 WwAN1d 11T TitemEnable

WRN130d

AANA

=
TIERZLAEA

1. OnChanged

TltemEvent

Wag 1 asudaiaan

ARNAN 1T LeA TChoice, TList

A159% N. 6 WANIIIAUTU TKeyEnable

w19l AR B EHGHD)
1. OnKeyDown TKeyEvent Lfiﬂﬁ rgﬂﬂm
2. OnKeyTyped TKeyEvent e AeTRasiflus s
3. OnKeyUp TKeyEvent Wantgnilaas

Aaa® 14 Ld wa TButton, TGheckbox, TChoice, TDialog, TFrame, TLabel, TList,

TPanel, TScrollbar, TTextField, TWindow

A19199 N, 7 WAN13aldnsL TMouseEnable

winn1sed ARTE INEAZIBEN
1. OnMouseClicked TMouseEvent Lﬁﬂﬂmmﬁﬁgﬂﬂéﬂ (NAWAZLARTLN)
2. OnMouseDblClicked TMouseEvent LﬁﬂﬂﬂLNﬂﬁQﬂﬂ%ﬂ%ﬁZﬂ%ﬁ Ansiaii
3. OnMouseDrag TMouseEvent Lﬁﬂﬂmﬂﬁ\lm’lzﬂlﬁ'z@’m
4. OnMouseEntered TMouseEvent Lﬁ@ggﬂmmmmeﬂ%’mﬂuﬁmmﬂﬂmmLuuﬁ
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5. OnMouseExited TMouseEvent Flegnastasiundeanainuionimen i
6. OnMouseMove TMousekvent Lﬁﬂ@ﬂﬁ?mﬂdLuﬂﬁﬁﬂﬁiLﬂﬁﬂuﬁ

7. OnMousePressed TMouseEvent Lﬁlfaﬂmmﬁgﬂﬂm

8. OnMouseReleased TMouseEvent Lﬁﬂﬂmmﬁgﬂﬁ@iﬂﬂ

Aana® b4 l& wn TButton, TCheckbox, TChoice, TDialog, TFrame, TLabel, TList,

TPanel, TScrollbar, TTextField, TWindow

A19799 N. 8 WAN1UdMTL TStateEnable

WANNIO] AANA IEAzIBLA
1. OnChanged TStateEvent LﬁfaﬁiwmLm"}'fﬂmmﬂuﬁmgﬂLﬂﬁﬂu
2. OnDeselected TStateEvent Lﬁ@iﬁigmaﬂﬂ (RATRIMINEARNAAN)
3. OnSelected TStateEvent Lﬁﬂgmﬁ@ﬂ (M1 ireevaneaanluted)

ARNAN 1T ALA TCheckBox

A159% N. 9 WANIIIAIUTU TTextEnable

wRnsed AR B EHGHD)
1. OnValueChanged TTextEvent %’@mmgmuﬂm
AT ldun TTextField
m’lﬁ"Nﬁ n. 10 memia?mﬁ*u TWindowEnable
wNIed AAIA e EHGHD)
1. OnWindowActivated TNotifyEvent wasgnEen N
2. OnWindowClosed TNotifyEvent M‘i’h[ﬁhx‘lgﬂﬂm
3. OnWindowClosing TNotifyEvent NEFNNNASTA
4. OnWindowDeactivated | TNotifyEvent Sensinsugng liwtinsngay
OnWindowDeiconified TNotifyEvent Mﬁ’lrﬁi’lﬁgﬂ‘umm’mi@ﬂﬂu
6. OnWindowlconified TNotifyEvent wiisinegnealindulanau
7. OnWindowOpened TNotifyEvent wiihsegnitle

Aa&7 M Laun TDialog, TFrame
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A5197 N. 11 UARIIEIAZIBEANIT M UANUTUARNAFALLTINNAALARZARNA

ARTARALLTINNeA

=
TEATIALA

TAdjustmentEvent

LW java.awt.event. AdjustmentEvent

g ufuimmniand

onValueChanged, onUnitincrement

onUnitDecrement, onBlockincrement, onBlockDecrement,
onTrack

TupanInwwst TScrollbar

TltemEvent

LN java.awt.event.ltemEvent
& usummn13nd onChanged

TuspanTniwwd TList

TKeyEvent

N java.awt.event.KeyEvent
A nFLnnITd
onKeyUp, onKeyDown, onKeyTyped

lunnman g

TMouseEvent

LNl java.awt.event.MouseEvent

duiumnniand

onMouseClicked, onMouseDblClicked, onMouseEntered,
onMouseExited, onMousePressed, onMouseReleased
onMouseDrag, onMouseMove

Tunnean i

TNotifyEvent

donfuiumniand
onGotFocus, onlostFocus, onShow, onHide, onMoved,
onResized

Tunneanlnwu

TPropertyChangeEvent

N java.bean.PropertyChangeEvent

TStateEvent

WU StateEvent 419154 mammf onChanged, onSelected,

onDeselected M4 Checkbox

TTextEvent

dwFudamsnisnidenny
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1. ladayaiennmudsiunandmsuiuanisaily AWT

File : awtevent.def

// Method Varible class for AWT Event Model
package com.wtv.method

import java.awt.*

import java.awt.event.*

[TAdjustmentEvent]
// TAdjustmentEvent for Scrollbar component
// onValueChanged, onValueChanged, onUnitIncrement
// onUnitDecrement, onBlockIncrement, onBlockDecrement,

:void invoke
AdjustmentEvent e
:void invokel

int value = e.getValue ()

int type = e.getAdjustmentType ()
Adjustable sender = e.getAdjustable ()

:void invoke2

Adjustable sender = e.getAdjustable ()

int value = e.getValue ()

int type = e.getAdjustmentType ()

[TItemEvent]

// TItemEvent for List component
// onChanged
:void invoke
ItemEvent e
:void invokel

Object item = e.getItem()

int state = e.getStateChange ()

Object sender = e.getSource ()
:void invoke2

Object item = e.getItem()

Object sender = e.getSource ()

int state = e.getStateChange ()
:void invoke3

int state = e.getStateChange ()

Object item = e.getItem()

Object sender = e.getSource ()

[TKeyEvent]

import java.lang.*
// TKeyEvent for all components
// onKeyUp, ~onKeyDown, onKeyTyped
:void invoke
KeyEvent e
:void invokel

Object. sender = e.getSource ()

int id = e.getID()

long when = e.getWhen ()

int modifiers = e.getModifiers()

int keyCode = e.getKeyCode ()

char keyChar = e.getKeyChar ()
:void invoke2

int keyCode = e.getKeyCode ()

long when = e.getWhen()

int modifiers = e.getModifiers()

int id = e.getID()

char keyChar = e.getKeyChar ()

Object sender = e.getSource ()
:void invoke3

char keyChar = e.getKeyChar ()

long when = e.getWhen ()

int modifiers = e.getModifiers()

onTrack;
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int id = e.getID()
int keyCode = e.getKeyCode ()
Object sender = e.getSource ()
[TMouseEvent]
// TMouseEvent for all components
// onMouseClicked, onMouseDblClicked, onMouseEntered
// onMouseExited, onMousePressed, onMouseReleased
// onMouseDrag, onMouseMove;
:void invoke
MouseEvent e
:void invokel
Object sender = e.getSource ()
int x = e.getX()
int y = e.getY()
int modifiers = e.getModifiers()
int clickCount = e.getClickCount ()
boolean popupTrigger = e.isPopupTrigger ()
long when = e.getWhen()
:void invoke2
int x = e.getX()
int y = e.getY()
int modifiers = e.getModifiers()
int clickCount = e.getClickCount ()
boolean popupTrigger = e.isPopupTrigger ()
long when = e.getWhen ()
Object sender = e.getSource ()
[TNotifyEvent]
// TNotifyEvent for all components
// onGotFocus, onLostFocus, onShow
// onHide, onMoved, onResized

:void invoke
Object sender
[TPropertyChangeEvent]
import java.beans.PropertyChangeEvent
:void invoke
PropertyChangeEvent e
:void invokel

Object source = e.getSource ()
String propertyName = e.getPropertyName ()
Object oldvalue = e.getOldvalue ()
Object newValue = e.getNewValue ()
:void invoke2

String propertyName = e.getPropertyName ()
Object oldvalue = e.getOldvalue ()
Object newValue = e.getNewValue ()
Object source = e.getSource ()

[TStateEvent]
// TStateEvent for Checkbox component
// onChanged, onSelected, onDeselected
:void invoke
Object sender
boolean state
:void invokel

boolean state = state
Object sender = sender
[TTextEvent]

:void invoke
Object sender
String text

:void invokel
String text
Object sender

text
sender

d o @
ﬂqiﬂ@N1WﬂﬂQﬂﬂqﬁQ

c:\> java com.wtv.uti. MVBuilder —c awtevent.def
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2. paasalna TAdjustmentEvent.java

98519370 com.wtv.util. MVBuilder

/**********************************************
Method Variable Class

Class Name : TAdjustmentEvent

Generate by :Method Builder 10

Wachirawut Tamviset

/

/Method Varible class for AWT Event Model;
package comwtv.awt;

import comwtvMethodVar;

import javaawt.’;

import javaawt.event:;

/TAdjustmentEvent for Scrollbar component;

/- onValueChanged, onValueChanged, onUnitIncrement;

/ onUnitDecrement, onBlockIncrement, onBlockDecrement, onTrack;;

public ¢
/Regils Invoke method
static {

}

Meth

lass TAdjustmentEvent extends MethodVar ({

odVar.regisTypemew TAdjustmentEvent();

/override getTypeNames for regis mutiple type invoke method

public StringlgetTypeNames({

}

String tname[l-new String[];

tname[0]="invoke1;

tname[1]="invoke?2';

retu

rn tname;

public void invoke@djustmentEvent e){

}

if(get InvokeName(.compareTo(invokei)==0){

}

else

invokei(e.getValue(, egetAdjustmentType(, egetAdjustable();

if(getInvokeName(.compareTo(invoke2)==0){

else
Ob

invokeze.getAdjustable(, egetValue(, egetAdjustmentType();

{

ject argl=getArguments(;

argo=e;

super.vinvoke@rg);

}

ifgetMethodMode('=SINGLE && next !'=null){

(TAdjustmentEvent)next)invoke(e);

}

public void invokeidnt value,int type,Adjustable sender){

}

Ob

ject argl=getArguments(;

arglol=new Integer(value);

arg(il=new Integer(type);

arg[2]= sender;

super.vinvoke@rg);

public void invokezAdjustable sender,int value,int type){

}

Ob

ject argl=getArguments();

arglo]l= sender;

arglil=new Integer(value);

arglzl=new Integer(type);

super.vinvoke@rg);

} 7end of TAdjustmentEvent
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3. AradNlAnlUsunsNIaIAaNIN LU NI g UA2LEAILLSIINan

TButton l#unu java.awt.Button IAeIN13NANN13AANTIMANTIARE UL TN A

package com.wtv.awt;

import java.awt.*;
import java.awt.event.*;
import com.wtv.*;
public class TButton extends Button
implements TMouseEnable, TComponentEnable, TKeyEnable, TActionEnable {
public TButton 0 {
thism;

}

public TButton (String label) {
super(label);
new TComponentAdapter(this);
new TMouseAdapter(this);
new TKeyAdapter(this);
new TActionAdapter(this);

}

Set Color Method
public void setColorRed(int v){
Color c =getBackground(;
setBackgroundmew Color(v, c.getGreen(, cgetBlue();

}

public void setColorGreen(int wv){
Color c¢ =getBackground(;
setBackgroundmew Color(c.getRed(,v,cgetBlue());

}

public void setColorBlue(int w){
Color c =getBackground(;
setBackgroundmew Color(c.getRed(, cgetGreen(,V));

}

~Event Define *

TNotifyEvent onAction;
TMouseEvent onMouseClicked;
TMouseEvent onMouseDblClicked;
TMouseEvent onMouseEntered;
TMouseEvent onMouseExited;
TMouseEvent onMousePressed;
TMouseEvent onMouseReleased;

TMouseEvent
TMouseEvent
TNotifyEvent
TNotifyEvent
TNotifyEvent
TNotifyEvent
TNotifyEvent
TNotifyEvent
TKeyEvent
TKeyEvent
TKeyEvent

onMouseDrag;
onMouseMove;
onGotFocus;
onLostFocus;
onShow;
onHide;
onMoved;
onResized;
onKeyUp;
onKeyDown ;
onKeyTyped;

~End Event Define *

*<Bvent Set&Get Methods>

public TNotifyEvent getOnAction({return onAction;};
public boolean setOnActionObject obj,String methodname){
if(©bj==null || methodname=="){
onAction=null;
return true;

}

if(onAction==null)jonAction =new TNotifyEvent(;



return onActionset(obj,methodname);

}

public TMouseEvent getOnMouseClickedo{return onMouseClicked;};
public boolean setOnMouseClicked©Object obj,String methodname){
if(obj==null || methodname=="){
onMouseClicked=null;
return true;

}

if(onMouseClicked==null)onMouseClicked =new TMouseEvent(;
return onMouseClicked.set(obj,methodname);

}

public TMouseEvent getOnMouseDblClickedo{return onMouseDblClicked;};
public boolean setOnMouseDblClicked©Object obj,String methodname){
if(©bj==null || methodname=="){
onMouseDblClicked=null;
return true;

}

ifonMouseDblClicked==null)onMouseDblClicked -new TMouseEvent();
return onMouseDblClicked.set(obj,methodname);

}

public TMouseEvent getOnMouseEntered({return onMouseEntered;};
public boolean setOnMouseEntered©Object obj,String methodname){
if(obj==null || methodname=="){
onMouseEntered=null;

return true;

}

if(onMouseEntered==null)onMouseEntered -new TMouseEvent(;
return onMouseEnteredset(obj,methodname);

}

public TMouseEvent getOnMouseExitedo{return onMouseExited;};
public boolean setOnMouseExitedObject obj,String methodname){
if(obj==null || methodname=="){
onMouseExited=-null;
return true;

}

if(onMouseExited==null)onMouseExited =new TMouseEvent(;
return onMouseExited.set(obj, methodname);

}

public TMouseEvent getOnMousePressedo{return onMousePressed;};
public boolean setOnMousePressed©Object obj,String methodname){
if(©bj==null || methodname=="){
onMousePressed-null;
return true;

}

ifonMousePressed-=nulljonMousePressed =new TMouseEvent(;
return onMousePressed.set(obj, methodname);

}

public TMouseEvent getOnMouseReleasedo{return onMouseReleased;};
public boolean setOnMouseReleasedObject obj,String methodname){
if(©bj==null || methodname=="){
onMouseReleased=null;
return true;

}

if(onMouseReleased==null)onMouseReleased =new TMouseEvent(;
return onMouseReleasedset(obj, methodname);

}

public TMouseEvent getOnMouseDrag({return onMouseDrag;};
public boolean setOnMouseDrag(Object obj,String methodname){
if(©bj==null || methodname=="){
onMouseDrag-null;
return true;
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}

if(onMouseDrag=-null)onMouseDrag=new TMouseEvent();
return onMouseDrag.set(obj,methodname);

}

public TMouseEvent getOnMouseMoveo{return onMouseMove;};
public boolean setOnMouseMove(Object obj,String methodname){
if(©bj==null || methodname=="){
onMouseMove=null;
return true;

}

if(onMouseMove==null)onMouseMove =new TMouseEvent();
return onMouseMove.set(obj,methodname);

}

public TNotifyEvent getOnGotFocus({return onGotFocus;};
public boolean setOnGotFocus(Object obj,String methodname){
if(obj==null || methodname=="){

onGotFocus=null;

return true;

}

if(onGotFocus=-nulljonGotFocus -new TNotifyEvent(;
return onGotFocus.set(obj,methodname);

}

public TNotifyEvent getOnLostFocuso{return onLostFocus;};
public boolean setOnLostFocusObject obj,String methodname){
if(©bj==null || methodname=="){
onLostFocus=null;
return true;

}

if(onLostFocus=-nulljonLostFocus =-new TNotifyEvent(;
return onLostFocus.set(obj,methodname);

}

public TNotifyEvent getOnShow({return onShow;};
public boolean setOnShow(Object obj,String methodname){
if(©bj==null || methodname=="){
onShow=null;

return true;

}

ifonShow==null)onShow =new TNotifyEvent(;
return onShow.set(obj,methodname);

}

public TNotifyEvent getOnHide({return onHide;};
public boolean setOnHide(Object obj,String methodname){
if(©bj==null | | -methodname=="){
onHide=null;
return true;

}

if(onHide=-null)onHide =new TNotifyEvent(;
return onHide.set(obj, methodname);

}

public TNotifyEvent getOnMoved({return onMoved;};
public boolean setOnMoved©Object obj,String methodname){
if(©bj==null || methodname=="){
onMoved-null;
return true;

}

if(onMoved==nulljonMoved =new TNotifyEvent(;
return onMoved.set(obj, methodname);

}

public TNotifyEvent getOnResized({return onResized;};
public boolean setOnResizedObject obj,String methodname){
if(©bj==null || methodname=="){
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onResized=null;

return true;

}

if(onResized==null)onResized =new TNotifyEvent(;
return onResizedset(obj,methodname);

}

public TKeyEvent getOnKeyUp({return onKeyUp;};
public boolean setOnKeyUpObject obj,String methodname){
if(©bj==null || methodname=="){
onKeyUp-null;
return true;

}

if(onKeyUp==null)onKeyUp =-new TKeyEvent();
return onKeyUp.set(obj, methodname);

}

public TKeyEvent getOnKeyDowno{return onKeyDown;};
public boolean setOnKeyDownObject obj,String methodname){
if(obj==null || methodname-="){
onKeyDown-null;
return true;

}

if(onKeyDown--null)onKeyDown =new TKeyEvent(;
return onKeyDown.set(obj,methodname);

}

public TKeyEvent getOnKeyTyped({return onKeyTyped;};
public boolean setOnKeyTyped(©Object obj,String methodname){
if(obj==null || methodname=="){
onKeyTyped=null;
return true;

}

if(onKeyTyped==null)onKeyTyped =-new TKeyEvent(;
return onKeyTyped.set(obj,methodname);

}

“<End Event Set&Get Methods>
} #End of TButton.java
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