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Programming Graphical Interfaces by Visual Examples

Ken Miyashita Satoshi Matsuoka Shin Takahashi  Akinori Yonezawa

Dept. of Information Science, Faculty of Science, University of Tokyo

The “semantic gap” between the textual application data and its visual representation makes
the construction of graphical user interfaces (GUI) more difficult than that of text-based inter-
faces. To solve the problem, we propose a programming environment based on the programming
by visual ezample (PBVE) scheme, which allows the GUI designers to “program” visual inter-
faces for their applications by “drawing” the example visualization of application data with
a direct manipulation interface. Our system, TRIP3, realizes this with (1) the bi-directional
translation model between the application data and the pictorial data of the GUI, and (2) the
ability to generate mapping rules for the translation by generalizing example application data
and its corresponding example visualization.
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Application’s Data Repr ion (AR)

* Hogan i1, Heinlein, Clarke, Herbert
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PIVr = alkiy * ‘ FIVr—2a L TRY
(" Abstract Structure Representation (ASR)

organization{hogan,
{heinlein,clarke, hexbert)).
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(thd Structure Representation (VSR)
horizontal ({hogan, heinlein], 20).
vertical([heinlein, clarke, hexbert],10).
connect ({hogan],

(heinlein, clarke, harbert]). J
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[ hogan_J—{ neiniein
[ clarke ]
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organization_rule :-
% (1) X EF, HIL] BWFOY X b
asr(organization(X, [HIL])),
% (2) X, H %6/ 20 TKFIcHE~S.
vsr(horizontal([X,H],20)),
% (3) TR, BEHKIHERS.
vsr(vertical([H|L],10)),
% (4) EFE, WTraHors.
vsr{connect ([X], [HIL])).
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rule :-
asr{organizstion (V1, [V2|V3])),
vsr (horizontal ([V1,V2],20)),
wsr({vertical ({V2|V3],10)),
var{connect ([V1], [V2]V3])}).
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select startObject;
unstableObjects = allObjects - {startObject};
/* ‘{}’ denotes a set. */
xStableGbjects = yStableObjects = {};
xyStableObjects = {startObject};
do{
loop = NO;
for each an0Object in stableObjects do
for each aRelation that includes anObject do
if([aRelation checkStableObjects:anObject])
loop = YES;
}vhile(loop);

X 9: ¥+ HRBOT AT Y X4

ROk, LA VSR (D% h £ hatid STHL)
KE>TRTOFT V= 7 + BRESESREEC AN
5 BB T A2 Y X L%k Objective-C D= — ¥
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[aRelation checkStableObjects:anObject] &2 %
Ao—U%ETHL. T T aRelation R H
7 VSR © 1D, ¥ 7 anObject X% VSR icBi&5 L
T3+ 7¥=2 bD1DTH3. checkStableObjects
tnd AV y Fit, 0L —%0 VSR (aRelation)
KEoTH7 Y =7 } (anObject) DEERED L 5 %
HREZD 3 00EW~, TORR, A7 V=7 tH
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A v ¥ checkStableObjects ‘TOMIEILE VSR @
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WiF 7 V27 + DY BREEET 50T, (horizontal
checkStableObjects:anObject] KL ¥ AICHLLT
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BB & LT x-center #E L TH 3 &, & ORI
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TR 5.

* b L x-center KB§5 L Tw3 anObject LI o+
TV =7 FHBELTHE xStablebbjects ¥ Atk
xyStableObjects KFEHh T2 A b:

- % L anObject 244 unstableObjects IK&¥
NTw30hb, TR % #HE xStablelbjects I
B,

- % L anObject #54{ yStableObjects iKF %L
TWwaDhb, ThiH#e xyStableObjects ICH
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Wi R RGERERREC AV I Y27 b BbBC
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Wwhnkie® X BEHEETH 5.

T CARIBR4DFADRE R L ¥, YDX5icL
THICAL b BREFEIBRY, cotIiLT 52
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RARPERICRT. ¥F, F¥4 -1 12, 130
LR, Mi12u, FRMABEERLTWS. O%
Y, AR CHiI>PN B ER COA—ATCERT IAE
BERBRYCEL T LERLTWS. B3, ¢
HREENEDISKKIDIRLTWE. TOBE,
J—F¥HEND L CHRARENKD. ReF¥HL F—
BHIEF 3 ASR o2 AJ13 5 (M 14). T T Treco,
recl KRB OHR/HLEHEEHE T AROEHFicHYT
3. BT oA— AR BAT R, B150X 5k
TDrecOd, rel DH - iBPTICH tree() L5 HFH
HHR< 3.
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visualize(tree(X,[HIL])) :~
recursive([HIL]), %(1)
vsr(box(X)), %(2)
vsr(horizontal ([HIL],10)), %(3)

vsr(x-center(X, [HIL])), %(4)

vsr(y-order([X,H],10)). %(5)
WK T A~
visualize(tree(X)) :-

vsr({box (X)), %(6)

11: Ki§EXA 7750+ 0—2

FHAF—RBnbDFE ANTEE, VA7 L0EHA
1Mok S A=y ErZr—rkERT3. ok
2y EV I A— A BEANERESCH T -2 2, K
WCHFT ZA—A LD 2008 LR 3. LIF, 877
DEHE ATV, 17ER, TorAr—AOFRNHEA
¥fThoTw3. 2f7H & 6 f7HIR ASR 7—% X kxf
BT IEABEER LT3, 3TFHIDL 5 17H &
HHEEZ LT3,

ZOAr—A BT B 150 ASR F— % 2R T
5t MI6DL 5 AARBELAT 75058005,
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12: oM er B (FiSD 13: Ao e B GIOR)

[node (a) . node(b). node{c).
[node () . node(s). node(f).
node (g) . node(h). node(i).
tree(a, [tres (b, [tres(c),
tree(d)]).
troa(s).
tree(f, [(tres(g).

tres(b),
tree(i}1)]

14: A##is ASR ¥l

15: A asr 7 — %

6 ED/DAI—T x4 XDERH

ML, RHE & A 7 7 5 sllbich, TRIP3 %fw
TETD &5 % GUI 4R ICEEIL T 3. (1) Sty
Fe=BER—2A2AF¥—<TH % ER ¥4 T 754D GUI,
(2) cons-cell ¥4 T 77 nRFAL.

17, 18 i, ER ¥4 77 5 LD %H® GUI o<
B3, CORBPOA—ARERT M, L XF AR
horizontal % ¥ ORMHIMITH AL, tReYhrk
H¥CH 2888 adjacent ZETLEXRH 5. 3 X119,
20 REWAER ¥4 T /5 b COAr—AIKKE>TH
Lz boThs. K20 OKEROMER COOL
HDYI7VATY b EPa—riC X - CHEBNICHRSE
Eh 3 [4). )

321, 22 & cons-cell ¥4 77T 3R FLD DD
A= AERED, BID ASR F— 2 L¥&TH 5. KHEHX
AT 75 s0k;EER, BROAHEERAROBHEIC
Lo CTHRHC T YA F -2 LERD S, At F
FTEHE L EQOFRNVEER L E > C» 3 KEoEHE
B 200BEREFIFAF—BIAr—¥ v Lk

SBIEDA v Y F v F— s vOR, BARHBIOHK FEa S ha
B OBEEEER LI KRS TwE. ko, F¥A +—1HK
BAAR A% FWCTHERNIC b N e SHAFRLRINT 3 085D 3.
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CrRFELCWE. COA—EVIRETESFRLEA
floBRAHRORC—EDOMBES L L2V AT 4
KCHREILEBZI LT, THAF—BERL Zer—
AMCXoT 2 00FRWHESREL S X 5 AR X
nacrxpPhvctwnsd. zor—Akkr-T, 230
ASRF— 2 240 X 5 ki@Hibih 3.

iffentity (obj0, entity0) .
ffentity(objl, entityl).
Effattr (obj3,attro).

icon{obj0,obj1).
icon{ob30,0p33) .

17! F—EAR—X X ¥ —
< DF

18: er ¥4 77 5 208

ntity(a,allce}.
entity{b,bob).

con(a.b). con(a,c).
lcon(a,al). con(a,al).
con (b, b1) .

joon (c,c1) .

Bl 19: F—sx—zzx%—~ B 20: ER ¥AT7 754

Jcell (obJ0).
ifllcel) (ob36) .
ificell (obis) .

t@cons (obj0,recl,recd).
kqcons (obJ6,rec?).
ifcons (ob39) .

22: Cons-Cell 47T

B4 21: cons.cen F— X OH 7 LOF|

7 BEERIZE

T TR~ OPFEICEET 3 S BohTd, i T§
Kk37w733iv” (PBE)J KIFEBLTH#3. GUI
DECco PBE oiEfKKE, KE L DT T2 2087
BRLNS. 1 2B GUIBER 5 v Fa—¥F—2<
7aktEfT50% PBE KXo THBLLS L5
h, b5 1o08%LE GUI oRE T2 v rIv—
*PBE LXoTHBLIS S LS H3DTHE. HaxD

call (a). cell(b). cell(e).
. cell{e). cell(f}.
« cell{h}. cell(l).

jcons (a, cons (b, cons(c) .,
cons(d)),
cons (s,
cons(f,cons(g)),
cons (h,cons (1),
cons{(31))).

EoEE

23: Cons-Cell ¥ —#4 24: Goms-cen AT T4

MR DS bEBCEN3.

MEORBCALTIRL LT, UT0X5Abon
¥yoh 5. Eager[l] X Macintosh @ Hypercard @
a—¥—-DBRELYBERLT, 2CroBVELTAbR
ZEWERRHELC~ 7 v EBERT 2V X 7FLTHD
Metamouse[7] Y AF LICEWTH, BRI EYV—21D
aA—F—BEEDFIRE L B L v X7 LBEOFFIIL
LCHVEER & 2 BHBER LTSN 5. Macro by
example[6] THk, 2—¥—HB & ¥ v — A OB/EIEH
Db 7 it LW EPWOIHLT S, ¥ X
7 AEFN AT T~ n kb T 3.

BECEINITRCRLUTOL 52 b0HH 3.
Peridot[9] 1, GUl 7 7 Fv—H A =2 —h ¥D GUI
DBBEVEIOEIBTEVRAFLTHE. TurST
< -G ON A EER eI E Y -2+ CHiE XD
BE DR ERTEDT, v RT7T AR ETERGRETE
1 %. ¥4 DEMO II[2] 4 EO L X7 4T, T uy
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define-asr-type{
name : string;

} worker;

define-mapping{
object :
box(bid, 20, 10);
word(1lid, name);
relation :
contain(bid, 1lid);
} worker;
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