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Vectors: A Component Architecture for Differential Programming

TETSURC UEDANH and YASUSHI KUNOt

This paper proposes a new component architecture which supports differential program-
ming at component composition level. Although the conventional differential Object-Oriented
Development techniques are based on subclassing at the source level which required both pro-
gramming language skills and detailed knowledge of library classes, our approach overperforms
the conventional ones in the sense that we can prepare special components: vectors, which can
be freely inserted into existing component structures and incrementally modify their target
(base) components. This is attained by the following reasons: we use tree-structured generic
component architecture: Nuts. In Nuts, a group of components substitutes other components
topologically similar. When a vector is inserted at the root of subtree, it is invisible from lower
(root-side) components, however freely intercept and modify messages to the subtree in order
to extend its behaviors. Vectors are quite effective in adding various functions to GUI-based
components. Thus, they are valuable tools to construct functional-rich component-based
programs through incremental development.
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\ 1 out lpi shell L]

// app.C

#include <NutsAll.h>
newNutsApp(app);
newNutsShell(app,shell);
newNutsStdout(app,out);

X2 HEoithe
Fig. 2 An example of coding.

DREFSERETD Y, PORBIHEIREN RE
v
o —BIKBEYV 7MY LT TR, IVE—FV
MEOEREBRIIEEICEAG->TEY, s
S ADYREY 2R =%+ BOKFEERT R
L&D, a-part-of D2 TIT 9 DIZEEE
ThH5.
ZHICRL, a2 R=32Y P OESEEIHT S
T =27 =27 (MVC 7L — A7 — 7 EHRLHE
B0 o8y —2 8 ZHETHILT, HED
RABL%ZBLTHIHENRD LD, ThodShN —35
DRFTAT S LDO—ETHY, Tus T aeEE—D
DTV — AT =7 DN THEET 5T LITH L.
T AL, “a-part-of”’, “a-kind-of” DFFEILFED
WEF LW, BRCRELLICLHENHY, F/2
Tur I ELELICHBEL ZTIERL RV
LB, VIAEFTISATIRRL, a¥—-LEE
CESCAT Yoy MEREE W 350, 2
FTV 7 NEREELTHLWAT Y 27 bR ERE
T B ESIELSIIC “a-kind-of”? IZHE T ADT, H
WBOREESHTITES.

3. NutsD7 —*%77F v

MEBCHPALLA 7 P2 gAY 0y 53071
B AMEEETERT A2HAL LT, EALVREL
fzav -2V b7 —F%7 7 F ¥ Nuts |22V THBN
A, Nuts Cix, 7I9AEN—REL7FTT =7 b
FMEEIC Lo T “akind-of” HIEHTOEFT TS T
IV DR MEFEL 0D, OV KR -5V ME
AFEOH—, BRI BIEREE “a-part-of” I
TOBRBESM/WEEEBO TS, :

Nuts DIV R=FV N7 —=F T 7 F ¥ T2 TiL
19) ICEEL VWS, BB E L, avF—F» ok
SERBIUBEFREY, FNEFN Nuts DEET
WV/RIEET IV E L CUTFICHET 5.

3.1 BEEFIL

Nuts TlZ a2 Y R—42 > FEOBHREHRL RO X

X 8 Nuts/Builder O#fiE (JeASV— 1)
Fig. 3 The structure of Nuts/Builder.

INETMALT 5.

o IVR—R Y MNEOSBEERL BT LB ELRO M
DR ZRICBRET 5.

o HaVR—FVMNIE—0HE, Yol loF
RO (SEEEIIREEL ).

o HTHMROBEONHZIEIVF—-2L DI TR
WEoTETY, BEFCHENIIRESNS.

o TRTCHOAVR—FV MEIv—b (BRichHsbra
VR=AV DY) RBBTES,

o TRTDIAVE—AY MIBFLEFED.

Nuts 7 1227 7 AL, FlIEH2 EoBEIT
LT, M2TFoXH (#7924 (HBnEE4,
HEDOEAEL); ] (EEICIE C++D< 7 TIFUHL)
EVARRREFIET LI L TEETESL, KBELS
07555 T_CIOWBOBEFEBOFIEIT T
HTELD, 7075 ADEMHEE (“a-part-of”
) #BRSIIBETE %, B2, Nuts/Builder i,
GUI LT /a2 F{AETAZEICLD, M2LE
F%0lk% £ERKTE %Y — )V Th 5. Nuts/Builder
BRI, Nuts 2V R—3% v b 381 P LHHEINT
BY, ZOBRTFHEHRSICRTIIKAryF—F22 D
AfgEe L CHENCEETE 3.

3.2 HiEEFN

Nuts Ti, BIBOAREE B> TAYE—TV R
Wb LT, BELTWRVIVE-FY FEO
MEER (XAvEe—VEE) 2WiEcL 5. B
Iz, BFRHEO 450 (K4) ~OFERICE DB
EHFLRETE L. BREOFE (Bix) &LTiR



Vol. 40 No.SIG7(PRO 4)

child

siblingj— -1 sibling
e

I ' l
parent
B4 AvE—TVHEERFNE
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MyWindow: :notify(XEvent *e){
int x = e~>xbutton.x;
int y = e->xbutton.y;
if(_rectX < x && x < _rectX+_rectWidth
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fprintf(stdout,"clicked.\n");
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Fig. 10 The source with a vector component.
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#include <NutsHorizontalScroller.h>

void NutsHorizontalScroller::
motion{(NutsWindow *child,XEvent x*e)
{

if (! _dragged(child))return;

int dx,x,width,w,h; Window wind;

dx = e->xbutton.x - _xpos(child);
W = _width(child);

h = _height(child);

wind = _wind(child);

width = w - abs(dx);

if(dx > 0)x = 0;

else x = -dx;

XCopyArea(display(),wind,wind, _gc
,X,0,width,h,x+dx,0);

if(dx > 0)
XClearArea(display(),wind,0,0,dx,h,False);
else
XClearArea(display(),wind,w+dx,0,-dx,h,False);
_xbase(child) -= dx;

_refresh(child);

_xpos(child) = e->xbutton.x;

13 NutsHorizontalScroller
Fig. 13 NutsHorizontalScroller.
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