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Abstract

Constraints in dialog is a very important part of GUIL But there are many problems to write con-
straints with visual programming. We find constraints have graphical chracteristics by the constraints
object oriented model. Our goal is to describe constraints in dialog with visual programming. As first
step to our goal, we tried to write three kind of constrains in dialog with Prolog, and show them as
graphical relationships. All of constrains are written with Prolog, and two of them are transrated to
graphical relationships.
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1 RUBIC

V7 by a7 ORERGCE b Evfinedna—
FAVI 72— ABROLNTETND, 574
Hva—FAL 7§72 (GUI) i, REKHEXS
NDTHhhheTVEEDLI, ALY 7+ 72TK
FHLRLEILOTWAE, BETHE, GUIOT TS 5 A
WP TVr—var7/arss aekon s50% 28
252 bbdB. GUIOTES S ARAROEEL VA
X, GUIDTUr S a%xELELTT, GUI 2
BEBHICTEDPHDROBWVWETHS, MEEL
72 GUIANTEZdoBEIE, BUGUI o5
FENES 2T IR LR, Znzb, GUI 25
POREOERTELITEIROLNATV D,

devGuide #® Interface Builder, 4 2*B& L /-
Preface[d) ¥ iV 2 &, Y—NAAEF N 3] D7
VEVF—Ya vBERERC, ¥4 sbvwza
Eb—va v cRifcd s, S5, GUID
V—Aa—-F bEHEMICERTES, ThiZkD,
A—HFA VI T 2= AT VEYF—T a VEEIRH
EHIITUSTIVSTED,

LaLads, Theny—2HAnTY, GUI
DFTRTHEBRTE L bIF TR, GUIDHlH®
Bl oW TREBFEOFETIUS SISk LR
Rz O, Mg, +7 Y= M
BThh, ¥ vH—FlicgH+sZLidflHcdh
5. %/, VARSI VDL, ZODRF VAT
RHEICONKZLDbHBD—2THL, TNk
CHMIE GULICBWTEETHh, GUIoHIKIC
BT R biTebh T3, :

Thinglab[1] T, FREHE LOREOHEKTHRE
BICBRETED, flxid, 2%A=ARD 201%%
LwinwiHliwrERLECHENICERTE S, £
7z, EFVO#EEOHK T MBEOMRRL LTESE
L, HEMICHEBTELIIRLEERVD S, 6
2, EF VO LTRFEL REOAREED ETRR
ELTHERL, WP TED [2).

ZOEIETVEYTF—Va vERET VO
PHREMCESRTAZLICELTIRETHEED
KWL 2PDFHERRENT TS, LAPL, 547
u—S O ERENERT L LT L, il
T U—FHRA ST B, BAFHICHRII SN
TWB W iw, ELX, FA47a-7 0HE
PHENCERTAZLRRAADLILITLE.

Pk, @i e BTENEE IOV TR,
HEEHTHOEREN CERT A HEOT S0~ F
EXBETHHIICOVTHEND, EHEGT, H=
HTRRMY L REREECRAL, EHETH
HOBERFRICOVTRR, BERICTLDESHE
DBBEERND,

2 HoRAEaeE

BFei}, 2—HF A8 72— ADEE 47 V=
s EERLD.

E#H 1 CEfF) SEZLEM, P(z,y)(z,y€ S) kabdE L
THLER, zeSIKMHLTzDEFU(z,P) 8L
TOEICEHETS:

U(z,P)={y|y €S, P(z,y)}

TIZT Pz, z) RN L, I Pz, y) Tt
y(# o) BB Eb—2FETHODET B,

T 2 GER) 2 e ST 2EHR V() ¥ BT
DL YIHET 5!

1. U(z,P) € V(z) 2 S € V().

2.U€V(E)TUCU (U € B(S) 251,
U e V(z). 7272, B(S) ik SoRFRAENE
kEeEy.

8. U e V(:B), Uy € V(.'B) &B‘f, UinU, € V(z:)

4. V(z) DCWBT 3T U261, £
yeEUKRXMLTU e V(y).

ZOBRBEFR V() TAT V=7 bR SIKAHEY
A% (7). Richl#r 2&T 5.

EBE3IWE) A7V 2 bk z ObDEE
U(z,P) KBRT247 V=4 b EDBMICKD LD
Bk PEHIMEHE LR, 77V b 2 DEBL
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fgr7o=s bEREFVME, LROL D 2
HZERETCHT Vs MEREZEFMELZb DT
5.

—106—



EHE 1 SOETLRVEHITES OVRESTHE D
DPE+SEEE, ONEENE z 1L T, 0 e
DEBLEE-TVEIETHA.

COEBERfHo T orHERTA LS.

Bl 1 BAOICS VK5 vEEF VL L Z2EHbBRE
KoWwTHZXS. ZH S ={a,bc,d}&L,aldec
EddtrhEnPMbThrEeELD. Thdb,
TRy oLbt5.

P(a,a), P(a,b), P(b,a), P(bb),

Q(e,¢), Qle,d), Q(d,¢), Q(d, d).
THE, BATV20 P ORFBRIUTOL )T,
U(a, P) = U(b, P) = {a,b},

U(e,@)=U(d,Q) = {e,d}.
Thhb, EEREEHETHEROBENBOLNS.

Vig)= V()=
{{a, b}, {a,b,c},{a,b,d},{a,b,c,d}}
Viey= V(d)=

{{c,d},{a,c,d},{b,c,d}, {a,b,c,d}}
Zhib, SOBREREI

{0, {a,},{c,d}, S}

THY, BESVRAESOHESTHIZ P, B
BEER
{0, {a,b},{c,d}, S}

THD ThEINFEFPB LI, Sik {qa,b} &
{c,d} CHESILLoTHETE LD THLETEL,
$hTERTO L. TOFERIZ 2o0HRL 25
WM 2 RO L@ e MEICELTVWS. Thbb, &
HEThRWEWHIZERF T V27 b ORFEWLVE
S BRLAHEER>TWBIEERLTWEL, Ty
T2V LA T Vs b PEE LRI
FROTERRLTVBLEEZONS.

B2 )by —neeFsfbLicfleErs. %=
WS ={abcdl &L, ad®TV VXSV b%T
Yy bFa— ckdWT4—NFETD.

P(a,a), P(a,b), P(b,a), P(b,b),

Q(a’ a)) Q(axc)) Q(a,d), Q(c»a)) .
Q(c,¢), Q(d,a), Q(d,d).

ToL W, BRI ETR S &, SAEET
TRt EMEon. BETHEILLDE
THOFT V22 hHBEVICEELEY, 1 T2V
TEinF TV b REELHESEELTY
AZERRLTWS,

Bl 3 22 S ={a,b} L, a & bichlBMEIEDD
LB, IOk E S, BEEMICRS. Thih,
ETOF7 V27 PHEBEVICEELEY, FERHIC
BE LGB FEET A L bd 5.

il 4 Z2H S = {a,b,c} L L, ENThDOFT V=¥
FOMICHRLZ BHHMBYEDHLETE. 0L E
Sid, MBAHEEMIc2S. Thih, ETOFT
Vx s b HBEVCHEERIZLADT, BRI
LKA ELEZwI LIKES, Shid, a DE
12 —E) LTHSEE~RBRERDZLERLT
Wi kEbhD.

R 0@, MHAZMONORAHEEREE LS
N P VEREE 2T 2o Tk,

Wt 7 V=2 bEEEFAMCR, MR THEE
FETD. AV y FOEFCHEREIR MLz
(2 EECETERLET MV E, AV YF
DEFTEZLELZ2VEHVHBTHS. HBuil# T,
Hls Rl Sk 2B L IRRBEELE ¥,
HWEHERLEEE L) CTE. HHF T V=2
MERKCBYAF T Vs i, -V EFE
2B L bWk [6).

3 FROBEIEICCTT

EETR, ¥ 47 a7 ofEBEENCERT S
b7 Tu—F iR ETIHBII OV TRNS,

3.1 #HHORME~AOTFTIO-F

R TBRL LI, 7 V27 HoKiEE
BT TEs,. $4bh, HPIRERKRTHS,
oIS, WA Vs M EEMEFNMERAVE LR
FERI BN R 2R, Lo T, REIEST
FHHELRHDL, RENCERTE SRR,
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22T, ¥V, Beild, WA RBEEEE Prolog
THEL, ZOHEBEREMICRATLIZ LRAL S,
B, MEH SOy S I vy EEeERL, B
MERENCRELT, RES 9 7 A0HEET
o, : :

3.2 ERUR

AL T, 3EHEOMYW, SVFESY, TV
Vh¥a~—, TUVIESVIIoWT, REREE
TORBLZORENLEBEALL. 2o Ol
B, Y47 0SS BEDRAHBTHS.

S VAR v oMEHMiii b 5. T V4K
yvi, 2HMOFEY Y TCHEEN, FhEhit20
DEZIAEM RS, K7 v FEVCRE RN
L s ElRETHL. —HOEIVOR
WA T DS L HHOBESET Y, FORS v
OEBMEEEIMMSEEL RIS,

TV Fa—id, BE1OFa—LtFa—0DA
HOEOMKTHS, * 21—t Empty & notEmpty
DE%E L EBHERFDL, Fa—DANK on & off
DiE%: & ZRBELRO. HBHERGR, a2 -0BHE
fHA% empty 2 SITAN DEHEL on DRBTH
Y, ¥a—0BHEMHEA notEmpty 22 & Fa2—DAN
DEEMEIXf THE, F2—DBHEA empty
S notEmpty &b 2 L, FIMOBHEICLD Fa2—
DAFIDBEYAEIL on 5 off 125, Hb KT
b3,

TV IRV, ZoDANT4—VF EDM
KHET S, TV EFES Y RZonEMa, b %
BH, 5bbon, off DER LS. 74 —VFIE%E
n#N empty & notEmpty D% & A EM L.
WHDANT 14—V F OfEH notEmpty % & 1XEH
a, FREbLPOLLELP—HMonDERESL. S
b off DfE%R L 3.

4 HI¥OD Prolog I & 3 &tk

AE TR, FH TR T REYMSE Pro-
log # BVWTRBT 5.
4.1 STFKRKH>

FSVFRY VEHETAHZODFRI Yha bl
A, BRI VOEFMICEBVT, button 47 V=2

FEERREER ORI S,

button(a, on).

button(b, off).

Ky ¥ a, bnEickdHMEIDFROBRERET, =
o@ﬁ?iéh@

relationship(a, b).
relationship(b, a).

R v 0L oMKE,

init(X, Y) :- relationship(X, Y)',
button(X, on),
batton(Y, off).

init(a, b). '

Thh.
FlBET Oy s 813, ¥V a, bOHTHEER
BT HZETHD,

change(X, Y) :- relationship(X, Y),
retract(button(X, V)),
retract(button(Y, W)),
assert(button(X, W)),
assert(button(Y, V)).

LB,

4.2 TV hxa~

TV RSV, 7YV Fa—-%kbbT5.
TR, SV Fa—-kEhERREY
—ofFL, AfiEIon & empty TH 5.

button(a, on).
queue(b, empty).

FUVERSVETY Y Fa—iE, REEOH
PRHHDT, —oORNTRHRRTES,

relationship(a, b).
relationship(b, a).

MRBE, DTo k) ciBTEs.

init(X, Y) :- relationship(X, Y),
button(X, on),
queue(Y, empty).

init(a,b).

—108—



fll#J constraints I

constraints(X, on) :-
relationship(X, Y),
queus(Y, empty).

constraints(X, off) :-
relationship(X, Y),
queue(Y, notEmpty).

Thas.

Wy v EN-L E0HBBE T ar 5o
down THhH, Fa—Aempty Kok XD
MW7 T 5 LM finish TH 5.

down(X, on) :-
relationship(X, Y),
retract(queue(Y, empty)),
assert(queue(Y, notEmpty)),
constraints(X, V),
retract(button(X, off)),
assert(button(X, V)).

finish(X, off) :-
relationship(X, Y),
retract(queue(Y, notEmpty)),
assert(queue(Y, enmpty)),
constraints(X, V),
retract(button(X, on)),
assert(button(X, V)).

43 TYLhRHE

TIVINEI VR kL, T4—NMFEREAER
bc&Td. TUVIES VIIEME oKL, £
RERDPHERR off & of CTHD, 74— NVFiEE
NENEWEE b HAHIMHEIR empty TH S,

button(a, off, off).
field(b, empty).
tield(c, empty).

TYY PRI ET4—VF b, c Lid—FEDYE
% relationship % b, ¥/, 74— VF b, c i
RRF DM family 25 5. Ky v abkT74—N
F b, c DRI group DMFRMH 5.

relationship(a, b).
relationship(a, c¢).

family(b, c).

family(c, b).

group(X, Y. Z) :- family(Y, Z),
relationship(X, Y),
relationship(X, Z).

TY b KREVa, 74—WF b, cD3EDAT
Yz 7 b Ofl# constraints i, BLTD 420X T
ity (-0
constraints(X, off, off) :-
group(X, Y, 2),
field(Y, empty).
constraints(X, off, off) :-—

group(X, Y, 2),
field(Z, empty).
constraints(X, on, off) :-
group(X, Y, Z),
field(Y, notEmpty),
field(Z, notEmpty).
constraints(X, off, on) :-
group(X, Y, 2),
field(Y, notEmpty),
field(Z, notEmpty).

H#mErassal, 7, ETTRELHEN,
“HBoRMERET S, KICZHFH O BHMEA on
o, ZHXBORHMEEZ on TELAKKZEFHD
BEZ of ItL T3,

change(X) :- group(X, Y, Z),
constraints(X, off , V),
retract(button(X, off, _)),
assert(button(X, off, V)),
button(X, off, on),
retract(button(X, A, B)),

assert(button(X, B, A)),.

5 #FDFRERER

AH T, Prolog ¥ AV TR L 7-H# ¥ 3B
KEHAT 5.
51 ZVFKa

RV, A7V B0 ELTE LD
IICEATEL, Boxi, BEOFRER

—109—



LTV %, B4R relationship ik, 20 Lk H et
P x 7 b HIK relationship D ¥ 7" DOV TET.
relationship iR FH VBB TH L0 T, ZF0OHKT
EHIND.

L# L, init, change DHHEHEHICOV TR
HHeth s,

button

“on

X 1: button

relationship

relationship

B 2: relationship

52 TULREq—

relationship
a b
relationship
pbutton Qqueue
on constraints o empty

X 3: constraints

TV IRV, Fa—-0R, VIR LI
BRORVWZATITHLENT, AHIcHETES, &
%12, relationship i, T ¥4 K ¥ ¥ ® relationship
EE&{FAULIKKRHETE S, constraints iX, BiEOH
e LTHRHAL, BITRT, 272L, ToREAZL
TRTOFHBHEG L ARCRRT A LRTER Y

finish, down OHIFMRE 7 1 s J A EBHEMICE
Ry rhR4%oRETHS.

button

I

off

off

4: print button

53 TULMREL

TUVERY VR, BHEEFPZORBE4N LI
RHEIND, 74—NVF i, V4RSS VLB,
¥ 7z, [A4% relationship, family $ 3 V4 K5 v o
relationship & FkICEHTE S, LA L, Hl# con-
straints, M change B & UF group DRB K&
BEROBRETH S, ‘

6 TELHESHRDRE

GUIDFATu—7of#»s, 3EBEDH,
SVARS Y, TYVFFa—, TUYVLEI V%
RERRIFEE Prolog TR L, %512, Prolog THE
SN ERENCEELT 5 FEIC OV TR

IT, HRE L IEEoMKE, Y b REA
B Prolog ¥ TR T & 4. MENLEH IS
Wi, HADFT V2o bR 200F T V= s b
MoMRICOVWTRERTEL., LAL, 3L
A7 Vs MHORKRLHY, WY as T A
PREMGCHEFTE TR, TR ESHE
DEIFETHS. :

FA 7=k, 0 3FEUSIC b AR L i
PhHD. Lo OHIC b RENLRAOTREY, £
LICHENII Uy S I vy TLMER RS L E
Ui, BEN L RATFROEBE LTI TETH S,
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