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MEEE-EN RIS A0

T RBKZE KEPREE T2t BB RER
T 560-8531 KBRAF & HrifEse Ui 1-3
Phone: 06-6850-6606 FAX: 06-6850-6609

E-mail: {{y-katou,okano,taniguchi}@ics.es.osaka-u.ac.jp

HBSFEL AR/TIHFIT7A4INL—HFA 5 —T2—A(GUD) 7)) 5= a v OREEIAMEISLTH
79142, GUI flE 0 Ak 2 BRI ISR T 2 BMERET S, AFETIE, £ GUIEH (A 7V 22 1) &%
GUIT 7N r—2arTEFENDE YA BREAB LIV R—3 > bERL, BRI % &8 GUI H#IZ 0B E
R LBESRD 2 DDA S, ¥4 Ld— b b TEBENA GUI OL&EKEEL AL ATE LT 5. #
LT, ZOLBEBELE L SBHHEHLEREEF 7V s T OBEAMBEY BEBEE T 5. KFETOF
B, (a) BHEEHPRATEL L, (b) £FREHREEA TV 27 VT OBIEEBEBHO o BEHITH I LI
LY, FEHEOIREL, GULICHFELL 7V MERMTO Y 5 IV FILE B EENESHTHHI &, () GUI
FIEER A L CREel 2 COEBMRIEFTREL 252 L TH 5.

F—7—F GUIL #I#&, 8Kk, 1445 —- < b >

A Method for Describing Specification for GUI Controllers with

Timing Resrictions
Yuichiro KATO, Kozo OKANO', and Kenichi TANIGUCHI!

1 Department of Infomatics and Mathmatical Science, Graduate school of Engineering Science,
Osaka University
1-3 Machikaneyama-cho, Toyonaka, Osaka, 560-8531 Japan
Phone: +81-6-6850-6606 FAX: +81-6-6850-6609

E-mail: {{y-katou,okano,taniguchi}@ics.es.osaka-u.ac.jp

Abstract We propose a method for designing for GUI controllers in order to reduce total cost of the
development. In our method, we describe a behavioral description of GUI with timing restrictions (behav-
ior description) and decsribe GUI objects corresponding to widgets and tasks used in the GUI application
(component description). A whole specification (abstract level specificaition) of a GUI's controller is, then,
derived automatically as a timed automaton from these descriptions. The timed automaton is automat-
ically devided into a set of timed automata (low level specification), each of which expresses behavior. of
the GUI's object. Advantage of our method is following. (a) Timing restrictions such as time-out and so
on, can be presented. (b) The method derives two levels of specification. The abstract level specification
helps us to understand the whole behavior of the GUI applicaiton. The lower level specification helps us to’
implement the GUI application in the object oriented programming style. (¢) Verification some properties
of GUI controller, such as safety, can be performed automatically.

Key words GUI, controller, formal specificaiton, timed autumaton
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1 EU®IC

FEOKBEL 7S T4 ANI—HF AL v ¥ —Tx2—
A(GUID) 770 =2 a 2B, GUI Ol X
DM EmICHE. QUL T T r—2arDigIc
BWTIE, — %2V 7 by THRELIIELR Y, AF
X D Fb N BENS V. Lo L, 2 21E, GUIL T
T =T ay OMBIRES S BRI L TR WIREEN
LEBT DI LRV, EDavwy FYEFTATEER
REEIEBRT B I LW, 2 EDREMOREICD
W, BIEICIEZO GULI DTRTORELZ NS
VENH DD, AR X ARIEIIERICHETH Y,
HEHOBRNSEEINS.

ZFITERIETIE, SINLDI A MEREMIT/NELT
572912, GUI B0 4# 2 XA 5Lk § 2 44
ZIRETSH. INTTIZH GUI EOHAMITT T HHT
FEATF LI TV 5 2%, GUI ISRt ¥ 5 4L ikE
WWEBERFo-dDIXITEAE RV, FHLLIZ4. T
HRRD,

AREFFETIE, GUI 7 77— a YREHEIR, % GUI
R (A7V=227 M) & RCQUITT)r—YaryTE

FENDLIA7ZEIVR-F 2 PERELTRARL, &

TV by A7 OMTEGREB L UETHEEZ GUI
TNy —ayOBEERE LTRAT S, GUI TS
Yr—3 g VEREHEN, VAT LERDEMENETRT
AT AORIEEICEMTHL LEBbND. T2, ¥
A LT R EOBBMELZIRD) GUIT T -3
VOBEHERELTW A, 22 TERFETIE, BIEIZ
GUI 7 77— avORENLRIRSEV 2 REKK
AAT, 72k 20E, [—EER T, 60 HLELPIC pause
Ky AR NIUSERZBRT 5, T EE
BHRYICEE L BEETA] VI EMEDFIE LTERRET
5, LI BHTEZONLEERP L1 A4 —

M b rEFNV[ TRBSNALGUIT SV T~ 3
VOGBS EEERT S, ZOLFEIERE
B0 EODY A st — v b CRAINS, HEHE
NEF—r=br iy, GUIT TV r—vareh
DEWENE % EFEICIBEBT 2 Z EAREE 2 Y, T2
FNF XV IDFEFAVLIETREWZ EDE
BRI REL 2 5.

AFFETIE, S0, BREN/y A bF—bT by
o, BREEYA—-FIP R TV PTED
d— b b rEEHEBERT S, Dk, BHEAHOA -
2 N EEF TV PTEDA— b by (BEL

B) 2RO b OB T 5. BEEARIT

HEWIZHEEE ANy N EBWT, FOICE L2
5, GQUIT 7 =3 ayO&higriinlzy A
LA — b braEfT s KAFETIIHBRGHE —
DODF— v P IEHTHIEICEY, Lk, BREH]

HALBE L R TV 27 NI T AF - b h

TOY I Lk BENPOBEMIIERTAIEEED
2L Twa. : .

T O & 512 GUI IEER O & AREhEECE 2 b B B Y
HEgr 7Ty P TEOBEAME BBIELT AN
FEIREEOILW 2] TREL TS, ARTI, 2] T
BB T ot 722 PBEUTY A7 D
oI FE—Fy MERE LCEHETAIE, T2, 5
7N TY) ALEREICTAIET, A7V 22 MEA

TETIIVIIEIAEERBEZIILTWE I &, &8
Ml EOMEE T =i L7 GUI RIS O AL TH A
E, REDETIEREToTW A,

L%, 2. T3, GUI itk LTa sy R—3 v
FERB X UBMERR ORI L T DESR & 5eali iz
WTHkR2, 3. T, 4 oA — b P OEH, B
U, o0 BHEERICOWT, MEEHEL T VT
VAL%B2 5. 4. T, BENEE L UEB~DOLH
WKHETA2WLODDHEIIOWTHRTSH. 5. TF &
D5,

2  GUI HEEBD ECR
2.1 J2KR—3 > M

State Model Prescntation Model Task Modcl
[
(VopComainer) (corie 1
[
SubContainer ' Plavback
COPlayer  Butont-stan
lay
play 1 Button(Stop™) StopPlayback
pause
stop >—‘ Button(*Pause™)

—*I Ski;Fer\vard ]

Check Track

L skipForwardrrack
—| Button(“Backward”) _{Ski Backward
CheckTrack
SkipBackward Track

M

1:CD =¥ —arvFE—F MR

TVR—RY MERLIX, WRELBGUI T T T —
TaviMRTALI TV PREY R BERBL
bDTHB. FIELLTCD V=V —%EX 5.
113, CD 7’L—Y—DaryK—F v PEERLADD
THdH. AFTIE P Kb ETE, a3V F—F v %
3 DDET IV (State Model, Task Model, Presentation
Model) TERT %.

State Model i, GUI 7 7)) 7y — ¥ a Y H%% A 7 FEAT
BBORELZEBR LD DTHD. £FETIE, GUIT
TV —Ya vEBRTAA TV M LT
FhoEDARY FEFIBRLAY (E—F V) |, 5%
DFTV 27 MWL TZ—=FRoDAXRY M T3 —
HASE (74— A AHE) LOIZHAVSNSG. 7T A
Y EORBTHRENS. ©1 T, CDPlayer 7 5 A
PIT, play, pause, stop X CD 7L — ¥ —DIREZ E L
TERINTVS.

Task Model 13, GUI 7T 7V &y —2 a U BETT 55
A (task) ZARCaE TV 5. B 1 T, CDPlayer
13 Plavback, SkipFoward, SkipBackward D 3D% X%

LRI TS, F 7z, Playback 13 StartPlaback,

StopPlayback, PausePlayback @ 3 2D ¥ A 7 2> b i
MEINTV5.

Presentation Model (3, GUI 7 /) & —3 3 v %
KT AHAT T2 b (object) DB TRIREINS. %

NI | -El ectronic Library Service



FT7Vxy ML, v 1Yz b (widget) TdH B concrete
object (CO) & CO %ML L7z abstract object (AO)
D2ODLANLTERBENSL, AO FEFNEN, T—
S DORNINELNBEET inputter, T— 5 DI
b BIBE T displayer, T — % DAHTAEDNS
WA editor L TH.EEXTIBRICEI, ATV b
12 CO TR ENZIFNER LRVDT, A0 I35EE
BT QUIT ) r—a vERET IR Y A
7 LT AQO D CONDEIN HTHfTHbNAE K1 T
13, CD 7L—Y—=13COTH5s 52DF ¥~ (Start,
Stop, Pause, Forward, Backward) , ZDEI ) TH 5
SubContainer & b v 77 1 > FT# % TopContainer
POEREINTWAS, 72k 21E, TopContainer 137 L —
2, SubContainer 1333V & 7% 5,

3 7=, State Model ® % 7 7 A & Presentation Model
D% SubContainer % B#fF1T 5 Z & T, £ — ¥ Ll
27+ —h AFHEERTS. K1 T, CDPlayer 7
5 A TEHE & N 72 play, pause, stop DEHE%E AV T,
SubContainer ® AQ, 2F V), 5 2DKRF L DE—F N
HE % EET 5.

2.2 EpMEEBDELR
ARIGTIE, BEER% B = (Bpre, By) 2 EEL T 24
G LTRRTS.

o B, BIERY B; ORIRIKEE. & 2 THiIRIRREL
X, GUL 7 7)) 4 — 3 a v % By E4TRICH 2T
NERELTH 5.

¢ Bia—H¥LGUIT 7V r—2avDAv85y
$avDYANTHY, By = [, 1] THK

shs,
I = (8, T EB;, P;) 1%, DL TFOERIZ L K
S5,

- S;GUIT T r—avDy A DETE
BlERITA T Vs M, FRWEIRAST
AW AEHICET AR TH 5.

- 711 = [tﬂ,' ",t:,'m]ISf ﬁBZ_TZTZ) & % 2 GUI
TN —=3a v BREFTTEIRAID
JAMNTHA.

— EB; = (to,, ET,):—ERMEBLTH T3 »°
FEITE NG hol L &L, ZOFA LT b
BICEFENBGUIT ) r—=arny
AVBD)ANET, EFDF A LT M
B (to;) THAH. I; FI2 S, T; DELaA & b
WG UL, By BRHEOY A LT Y M
M (to;) &8 4 AT 7 MRIZETSILE GUI
FINr—3arDIA2%DY) AL (ET)
2ETOLOET L. B, BT, ETH0ER
FIIRIZDRD P T 5.

— PifRiBIREE. T2 THREBIREELIE, T, E17
BICQUIT Uy —3 a vl s 2
% 5% VIREEETH B,

CD 7L —Y— 0o —& %M 212k bT. M213
ROWBEHEFL TS, .
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\begin{behavior}
@*
:Button("play"),StartPlayback: >play
:Button("stop"),StopPlayback: >stop
@play
:Button("pause") ,PausePlayback: >pause
:Button("forward") ,CheckTrack:
: (trackNum < maxNum) ,SkipForwardTrack
;StartPlayback: >play
: (trackNum = maxNum) ,StartPlayback: >play
:Button("backward") ,CheckTrack:
: (trackNum > minNum) ,SkipBackwardTrack
;StartPlayback: >play
: (trackNum = minNum),StartPlayback: >play
@pause
:1(60sec) ,StartPlayback: >play
:Button("pause") ,StartPlayback: >play
:Button("forward"),CheckTrack:
: (trackNum < maxNum) ,SkipForwardTrack
;StartPlayback: >play
: (trackNum = maxNum) ,StartPlayback: >play
:Button("backward"),CheckTrack:
: (trackNum > minNum),SkipBackwardTrack
;StartPlayback: >play
: (trackNum = minNum) ,StartPlayback: >play
@stop _
:Button("pause") ,StartPlayback: >play
:Button("forward"),CheckTrack:
: (trackNum < maxNum) ,SkipForwardTrack
;StartPlayback: >play
: (trackNum = maxNum),StartPlayback: >play
:Button("backward") ,CheckTrack:
:(trackNum > minNum) ,SkipBackwardTrack
' ;StartPlayback: >play
: (trackNum = minNum) ,StartPlayback: >play
\end{behavior}

2: CD 7L — ¥ — B

pause R ¥ »H5HE 5 &, PausePlayback % E1T L,
Fo v OBEAEE—BELT S pause IRKEICER T 5.
F 7z, forward K& U8R E NS &, CheckTrack % E4T
LTI v o BB2aMTAH. 70 7FFHCD b
v 0RKELD H/SITIULE, SkipForwardTrack
#EATLTHE L 247V, £ L T, StartPlayback %3
7L, bI v 7 DBEZRIEY 5 play IKEEIEBER T 5.
—F, VI v IFEFENCD b v OBRMETHIUL,
FEH L 24745, StartPlayback #E4T7L, FT v 7D
BEZFET 5 play IREEIER T 5. backward K ¥
YICALTOREMTH S.

pause JREEIZ BT, IRREEHR %, 60 WL DR
v LR N TIUE, StartPlayback # E4TL, T v
7 OBEZREBRT A play IRKEEILERBT L.

E— SR 7 4 — 7 AR LTI, State Model
TRIBENZ T AOZRREIIH LT, BEMT S
SubContainer D) 6, EDF 7V = 7 M ASELTEHET
HENEBEERE & IR TS,

NI | -El ectronic Library Service
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TIT, kROF—F 4 F T L= —DFE— T Il
ri?.DBd%@Wﬁ%ﬁLLW7 LTORREILB

\begin{modal control}
©* :Button("forward") ;Button("backward")

@play  :Button("pause");Button("stop")
Cpause :* '
@stop  :Button("play")

\end{modal control}

X 3: &— ¥ LI

T, forward K ¥ ~ & backward K& Y BSERNTH 5.
p]a,y «lk%ﬁ‘t:ﬁ‘ﬂ T, pause ;-;F 57 v & StOp 7j< v 7b§€§%
TdH5h. pause IREEIZBWT, £TOKRY Y PEHTH
5. stop REEICBWT, play Ry Y EFRHTH 5.

3 EBHMEETINIUXL

31 ZALFA—bT b2

Alur ® % 4 L4 — b= M ¥ (timed automaton) [1]
XD, SEAR, BXU, BRGLERE & T
Jxr FOBEAMEERT S ALt — T b
2, FEOREZEBICBWTY) £y FURZARED
7 Uy 27 BT, BREEOREERIEATE

REEEBIEER (tlmed transition table) 13X 5 JHE
<23500E)f§ﬁén5 T, zm%m7w
77y b, SITIRREES, SoC S IR
uEWM®7D/7Ec5xszxfx®wni
KEEEBOEETH S, KEEH (s,5,0,),0) € E IF
KOBE®RZFED. 07| E@Téﬂ*ﬁs’ﬁl #6 Tz
TEEGNC, ADEE o IZH LT, K s HIKRE s 1528
BL,ATHEESN 70y 7?&”) oy PENS, BERE
ﬂ’lJ-f’]li r0y 7 EEBOKNE (L) BLIUENLLD

IR A TSNS,

YALF—-PT Py AWLSoTREENS timed
word (0,7) BANFELEF 0 = 01,0, LEERGY
T="T1, ", Tn DR D, B o BAHTENSEZ
LR BT A, F72, timed word (o, 7) (ZB1T HIREEE
BED runr (5,0) 1 FROERFEFIE LTERS NS,

*: (S0, o) o], (81,0 )(02772)7 (s2,v2) -+
”’C T'\L0)2>OL 2T, s € S,v; € [C—
R|(R: FEORK) Thh, ROWEL#:T.

° S()GSO »D FTRTDzeC IZ2WT y=0.

o TRTD i>0 120V, (31_1,81',01"/\7'.:521> &
VI IASFAET B, 22T, (i1 + 7 — 1) 3
& iz L, v (3 N TIRESNTIUL 042
oy P&, ) TR (vimy + 7 — 1) K
AN

F7-. H 5 run r OEFHRF

i) T,

(Si41,Vix1)  (Sitns Vin)

% 1 @ partial run & LTEET 5.

and Conmuni cati on Engi neers

3.2 EFEFELFROEE
MIEESE

IV R—A > MR EBERORR D, S & M\EM’FHT?
f%é&%Aﬁ—hvby®§ﬁﬁ%f£®lﬂ
#I5. »
A GULHIERD 2 > R — & >~ FERDEEE, BIEERD
Bl
HAh: —oDs 1 bht—Frv

T, AN Aot b riE, ADER
7‘:@‘})1’}3%50)233*%11%‘:}1 LT, TNPERTES
partial Tun %, 7% 1 L4 — b < FTRETER
{TlE% S tew

3.2.1

3.2.2 7iAIJUXL

BHT LT X LDV TE, H [4] 2H &K,
Fi, B L2z @b D0 B, kB R
BHLEI 40— b by EHATS.

e Input: R = (Byre, Br),
A¢—1=(Ez‘-1,5i—1,501‘—1, -1, Eic1)

° Output: Ai = <21S“SO'LC“E1_)

A; = Ay
Let s, be a state characterized by Bpre;
If ( no state in S; is identical to sp, )
S:,', = Sl U {Sp};
For each ( Bz(—": (Sz',Ti,EB,‘,P7‘>) in B] ) {
Let OP; be a set of operations in S; and T3;
If(P#0){
Let s be a state characterized by Fj;
If ( no state in S; is identical to sy )
Sz‘ = Si U {Sk};
}
Else {
Let NC; be conditions obtained by considering OF;
from s,
If there is no state s; characterized by NC;
creat Sg;

S = S;U{st};

}

If (EB; #0) {

Let c; be a clock constraint corresponding to to;;
If(ET: #0)

add expiry transitions corresponding to ET;;

add transition (sp, sx, OP;, A, 7)),
with A set of clocks variables reseted and v = ¢;
If(P#£0)

Sp 1= Ski

}

SHRBEHFOERT VT X4
R4 IEROABELELT VS,

NI | -El ectronic Library Service
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Stop,StopPlayback {)

(tackNum < maxNur

. SkipForward.reset(x)||  (trackNum < mpxium),SkipForward ||

Forward,CheckTrack ||
ward,CheckTrack

(tracANum < maxNum),SkipForward;
' ., StartPlayback ||
gorv;\\ard,glé(;c E‘_’c}‘ﬂ (trackNum = maxNum), StartPlayback ||
ackward,Ch rac (trackNum >minNum),SkipBackward;
StartPlayback ||
(trackNum = minNum),StartPlayback

Play,StartPlayback ||
Pause, StartPlayback ||
2(x=60sec),StartPlaybaq

Pause, PausePlayback:

Play,StartPlayback

Stop.StopPlayback

M5 M2 08ES»roER SN AL F— < by

ZEMERFI O DRIIRIREE B,re % partial run ORI
REX LT, GUITTYr—2arvDyRseEFh%
BlERI LA 7V bELEEBROMEEBD
SARNVELT, ¥4t — b2 b 2EalT 5. HEBIK
HE P, 23 b OICE LTI, IREEERE 2 BT
OO NBIREEL L, ZDIREL ROBIEO MBI
BRLLTYALF— b b 2AHKTA. T/, 9144
Ty RMIELTIR, F4 LT MEEES A LT MR
WWEFTENDIIRIDHEZBBDSNNVELT, 51 4
F—bFT U EAKTA.

FALF— P b OARBIE, Ag = 0O BIEL, T
NRTOBERZ AT ELTHRTTE. B, K2, BLU
B3 THELTRLECD =X =DV F—-F >

FEREBHMERZATIE L, 4T VT X% HNT
HEHULAYALF— b 2HS5ICKT

COTNIT)XLERVWTER SNy A L4 —}
< b, AT OEMERYI & &R b DTH B DIIHEK
DFENPLBELNTHE. CDFLLA— < b &2H
WAHZ LT, BMESRCEELAZGUI T T r—var
DA RIBAFNZI TR, GUIT ) r—ar
R LTOMENE*ESHICIEEBT 5 2 LWL
LBHLEZLND. $7, XW[5) T, ¥ aF -
TR ENERB S ATLINTAETIVF 2y
F U %ITH Y —NTdhAH UPPAAL[G) & AT, £
BUIRFFET % Audio/Video 7’1 b I W IZHF§ 5 FEHED
HER L URIEEDSBAEN TS, T2, XHL[7] T
3, F=9NA DX TF oI EEZTFHIFTI b
U— 0T AR R EL L URIEF VB SNT
Wb, AFETEREINLI A L4 - b2 P /IIHL
TH, EFNF v Fr FOFFEEFHVE I & T, GUI

RIS LTRER R EOBEBKRIEN TR TH S &
EZibh5.

3.3 EMfFtaREnEY
3.3.1 MfETHE

BE A EOEHMEY U TOL I ICEHRT L.
AR: 32 THMIL7zs Aot —he by
Hh: 837927 b4t — < b B
MR EZ 0BT 4 04— b b DM

T, HAnIT 4ot — < brOBIER 3.1 TF
FLAbDEL, 2DV A 24— 7 b OMFOBIE
ARV Mo e BRELIZEE, AJIOSY A4 4 —b< )
CERBTHANRIEE L, BEGRIE T T
BSlEMEST YA 63— b bR THID
T 5.

3.3.2 FiLdUXL

BeRROABTZRLTWVAS. ANIA Lt -+~
FoDbRl—FT7 Y27 MIHT2BBONEL LD
(replace). £ DEBBRFIVEF TV 27 bOF—
FOOBBERERD. BB, HEA TV POt -}
TRV DYWDE  BREBATVNLILYHE. T2
T, A7V b O;DF— M7 b v DEH (54,58 T;,)
DVT, AHF = PIY P IBWT, B2 B4 70
7 O; DEDFHRTYEIRRE s THEBEENTVBET
5. IDLE O, DF— MY VITIREE 5, 2 HIREE
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e Input: A= (%,5,50,C, E)

] Output: ‘41 = (Z,‘_,S«j.,SOg’_,Ej),
AT = (2T7 ST', SOT} CT7 ET)

Let a transition be (sq, s, T;,) in 4;
characterized by (sq, g, OF;, ),
OP;, be (OB;,T;,) in A;
Let a set of other transitions in A; be OT;;
replace(A;, OT;, €);
For each ( transition (sq, s, Ts,) in A; ) {
If ( (transition (s.,Sq,OP;)in A ) #0) {
add transition (s, sa, ?Mya) to A;,
Let (?M.,o) be the message M, reception event;
replace the transiton (sy,sq,T}j,) in A;
to the transition (s, Sa, Tj;; 1 Mya),
Let (!M,q) be the message M, transmission event;

}

}
For each ( A;)
simplify A;;

X 6: SfeEEOBRTILITY X 4

sa “DEBERT A v =Y My, DEEICL 588
<'S‘)'7 Sa;?]\”j—ya) MY A, T2, Oj DA—IrT IO
B (5,80, Ty)) AV E—T My DEEFEANY b T
U 722BH (s, 850, T3 1 Myo) ICEEHRB. ZLT,
BEANY PHBIMMENALELF T2 POF— Y
b O EFT S (Simplify).

T/, BERIRIOICBL T, 20y s k)Y MT B
hE%, BRI ZLEST S5 - bPT PANDBEEAN
v hEL, BRSBTS - b
PO DOBEANY MIBEIRZ S, REGIY L
BT at—bebr IiCBBL, ABDA— 1< b HTIEE
ENSzARYITrOv %)ty bL, BERHEIE
BTBLEIATANY FERESHE, KBRS
F N VR s

TN T XL DR G, BRI & A 5 A —
Fe b U ASERRIRIR A E PR ICE L, BRRISIICEET
HHEEIIEAL LRV, AJiAd— b= b ORI
BREEND. 2, £47 V20 bOF— IR MU E
BEANRY MG THOF TV DI - b
CHEAEEAIEIZEN, ANA - P EERTE
BT Ehs, St 3NE AN — P bd
Fv ROy 22500 BAF— b2 U TY
Foyv 2 EELRWIEDL, TLT) X LOEREDPS
FRHCREES N A, :

COTNITYALEBVTKE DA — b= b 20k
L7oEREFR 72011 ICRT. ZOfITIE, Play &%
AN =FReD A XY PHFEET B L, StartPlayback
% FEST, BEANY P mol #EEAESE, S IERT 5.
S1 TlZ, Pause F7 2 ml2 2 BAE ¥ D & S2 8
BL, $72. Stop FF H ml0 #HESEH L, SO
A, S2TIE, 2—FhLDANY MFERETD L,
StartPlaack % ZE4T, m21 #34E 3¢, S1ILERL, £

and Conmuni cati on Engi neers

72, Stop FY A m20 ZHEESEDLE, SONRS.

COTNITYALIZEY, BEFE—DDF— b7
FACEHNTAHEIET, Ui, &4 T2 FOA -}
T M UERRERBIIERTAILEPES LB DFY,
BF T2 PITLIA—FHoDA N POSEEL
To & B, BIRBEIZIE U7 A7 24T X HWERETN
&,

SEED
4 GEEm

4.1 FEEMRE

GUI BA%IR%E & L T, Model-Based User Interface
Development Environments (MB-UIDEs)(3, 8] 2@ 5.
I, =M =T —ADERLHE% com-
ponent model & LTEEA L, 22D EFNVH DR
FEBTEIETI—H A VI —T 2~ ADFEET 4T
ISBDTHAB. =W ¥ —7x—AZHFHITER
THIET, A=A ¥ —T72— ADRETREE)
BFHLY, TOIRVEBLTE A2 EDHEND
%. LAL, XK [3] ® GUI o Tld, GUI 7 7Y
F— a8y OFEELEHSBHEETE L, LiehoT,
TR EOBIEIE L TER S NS Tl %
WEEZ LD, T, FEM R ETRIE ORISR b HEET
HHEEZONS. RIS ED/-GUIHAREREL LT
GUISE[9] 7 3. =L, HHOBE 57T k& 4
TOVERE TOMFICERZH T, PGD 7V [10] K
EOWT, GUIOZREZEEFRIET LI LILDT
A P EOHIR, BRBHL» L 70 r 4 TOBEIER
ZfTH T EICEABTUTTIVIIBDEIRSETE S L

CWVWOREND B, L, 7T AHEE, 2 R—F U}

L% &, GULICEERF 7V 27 MEMET V.2 ERE
L7244 T 5 22 BEFET 2 <, BERISBIADICBE S B 80
BIURBIEEDfThNL TR, '

Z DAk 4 % GUI BISIRES & U GUI Hl#HE DI
BYAERREERIZ B A e T b LTV 527 (11, 12], W
TNHEMERICETARABBLC, GUIL 7 7Y 7 —
va Y OEREBEIIST ARIEIZIT LI T W2,

4.2 GUI kR DR
3K (9] Tid, RFEETHW TV S A RIREEEMIC

TWwa, 2F 0, GULSKBETH 354, BREN5
BB FE L OREZELIDIIRY &
72, GUI TIR—BIIZHF I A EDTE DL AN DOFEE
DBEL, BREDP S OBBENE 2b. 207D, B
#Z GUI ORI 2 FER ¥ 5 & T DB EAD K
), T2, MEER AT OB, TRTOIKEL ER
LOAELICHENS L0 FETIE, Wb 5 IRER
BARIY, RELEERTHRIEZITA 2T &Il 5.

L L, KFEFETIE, 90— 3 MERE B ILHE &
TR T4 Z & CIRBBREOMELITEL EED
NA. FThbb, arFE—32 MERT, P-4z b 72
F7V 27 MICELTE, BUHzFO L HERL.
F 7z, P REE T D OMBEMLEICE LTy, MU EE
DENEBRT S, LT, BESTTICE T 28)EL
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(x=602),!Time

PalIsc. PauscePlayback:reset(x) |f
(trackNum<maxNum),SkipForward;reset(x) ||
(trackNum=maxNum).reset(x)} ||
(trackNum>minNum).SkipBackward:reset{x) }
(rackNum=minNum),reset(x)

7. RGBS A4 - b by

m20

rtPlayback:!m0}
2
2mig

StartPlaybuck;!im21

B 8: Play K% v DF—Fr< b+

e StopPlayback;!m20

7m0l
?
StopPlayback hy

B 9: Stop K¥ > DF—hv b

m32

StartPlayback;!m21 ||
Time; StartPlaybuck

'm31

mit

B 11: Foward ;K% > OF—bv b >

Presentation Model . Task Model

'I‘o;Comaincr] - Calculator )
—" SubContainer(“integer™) ] N sellnteger ]

™ Buuon(™17) I LsetOne

[T Button(*2") 1 setTwo

L—LSuhConlairwr(“ngermor") ] "“L setOperator ]
 omaas
Lo Lo ]

12: BREOAARFR DO —H)

FRBTEOTIERL, THABICHET AR 21T . fI
LT, BEE R EZ2S. NI2BBEDI VFR—F U b
WThsH. BEMRIIBLTI}, BRFEF L TEICEFTEN

 BEPEMIB R EERTAOTIELR L, BA TV VD

CICETENIH task k508 T2, DX HIC, HE
L TBMEERZ 5T 5 2 & T, GUI KI#EBOB)E %
SALLETERT A DT Y, EHE NS
A bF— b=y HFECREBREZRED? L OEBBYK
bR TE, REBRELRITILIENTESL. LT,
TR S NBEERICT L TR e R EATHER SN
i, 0B FICHTAEMEDREU R E O TA I L
BTEBEEZOLNS, M1206TIR, &7 F—FK
o TI L THICLAENEy PENBZ L, BE
BERY EMPTZETHIEL/EENST) S LT L
TREWR EDHRTES,

F/,QUIT DT —2aviiBnT, —2o07 14>
FOREINEF TV 22 MHFEREICEVE FIREDR
LRBEFEIIGPDIL VT I r—arThsb
EEZDLILDTEDLLD, EODRWGUI 77 7 —
arvEZRT 4y Py TEIORESETERYT S & K
REREMLIC B TN B IR, BB L D ICRBER 25 &
RITHOERZEIIEIZOZVEEZLNS, L oT,
RKEFIZBOC, GUIT T r—ar Rt 2%
74 Y Ry B TOMMEEE£IT\, Z2OEARER T
EWZF ALt =7 b rEERTIUL, REBRILED
LA ENTESL.

4.3 BFEFINLIEOERE

BREBROLED S B, ¥4 477 MUERER 2B
IR EICET A RBOERFEO—D L LT, X
Ly FERWAREPGEZOLNS. ALy FEHWSZ
XD MRS S 70 ST ADETRIC R
5. Bl LT, CD FL—Y—D&IKEE (Bd - —E
kBl 272 A—3a v TERTAIEEE2 5.
D0 BAKETIE, HREHEEL D NMEETL,
—ERBMA LY FEEESE5, BEEBK, BUNEG
FMEERDUBYETTEH. JO—EONBE ELT
TAIETT oA~ a v A RRT 5. —BE L REET
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\begin{behavior}
©@x*
:Button("play"),StartPlayback
;Animation.start: >play
:Button("stop") ,StopPlayback
;Anime.stop
;DrawStopState: >play
@play '
:Button("pause") ,PausePlayBack
;Anime.stop: >pause
@pause
:Button("pause"),StartPlayback
;Anime.start: >play
\end{behavior}

\begin{thread}
Anime:sleep(0.01sec) ,DrawPlayState:
\end{thread}

B13: 7= X —% 3y % B5+ 5 BIERO—i

ALy F&EESE, BAEREBICLR 2 EBUER L
EEZHMBEETT A, FILERETIE, ALy FefF
L&, FIERELZERTEGEERRT 5.

M13id7= A= a Y OFRROUEZEML/2CD 7
L= — OEERO—ETdh 5. EfEERICIE, PIARLIE
D—EL LTETZREER - $23EFET2 ALy
FEREART LS. X 13 Tid, play K& s h s &
Anime AL v FEFEFTTH I L, stop R VS E N
BLEALYy FEELTAHAIENERINTVS, ZFL
TALY FIZETAREBIZOWTIE, FAL Yy FT¢
DOBMER BT S, K 13 T, Anime A L v F T,
DrawPlayState % 0.0lsec & & IZFETT 5 Z & &5k
LTw5. :

Anime start reset(x);DrawPlayState
Anime.stop 2(x=0.01sec)

14 ALy FEERR LIS L LF— b b

IOEIHEBREN/AL Y FIZH LT, K140k
ABTALF— b P TRBINZZETNVERRT
HBIENTESL., YoTALy FEHEWTCEEHIHZ
EFTTLHETHIRER L EOEBRITEIITETH S
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EERLOND. -

5 HEWE

AR TIL, GUI fIEROERFEE > S, GUI O &R
I E DEMEHBETH A A LF— b7 b U2 ER
T2 HECOWTBRA ., RFHRICE Y, SREEA
DIEBVBGHE AL, A7V 27 MER TR ST 3
VI XBEENESERLI L, KW EOBER
SENSHTREE B L EZ HNA.

ABOREY LT, BRSO, 77—
TaryOREMENA V-T2 - AR I NS H
Hr & GUIHIREOEEDER R, EHFIETAE
FHEOHNEFARD 72OI2, KR TR L8
LGUITZ 7V —2a v 2ERTAVATLDEREY
TFHZEedHiTons.
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