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Constraint-based Programming in COOL
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Constraint-based problem solving approach has been applied to 2 wide variety of applications.
Additionally most systems are implemented by using procedural combination of ucmons on top of data-
oriented programming paradigm. However, the constraint-based ;aradigm is so useful that the
underlying programming tool should offer a standard mechianism for it. COOL is an chject-oriented
programming language which incorporates a constraint rropagator as the evaluaticii mechanism
for relation descriptions among objects. This report discusses hew the consiraint-based
programming, especially the constraint-device model programming, is realized by nsing COOL’s
constraint propagator and object/daemon definitions.
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UTCTIRIEI NEHDTHEH. TOLIBBE»S,
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B2, OBBEOEMBMEHNEILY 2EI, ZD
WHELHSEh TV EF—EYR2RITT 22, O
ZBEETITS. UkPoT, BREERT I EDK
i, (a) ®FEREABLIURHAE T —EY OGS
Btk 5% 2B%EF (def-relationic k3) &,
(b) MEREHEOERCE RS> TRBXN ST —
®UEE (def-daemonic k%) &2175.

ATV 27 FECHREFET 2D, DFWR
FEIRATYV Y POy PRI ELTH
REBRIGET 5. KAl EIIZITS R, XA
feEstil BRI L, varl/x &lX, ¥ varl B2
BIZATYV2 I POXxAAY D ETHS.

(AddNode “varl/x “var2/y var3/z)

2oL, =204 TV FER

EVWSEEFNRAKBENRES 2 5. E3EE, KK
%ER&IL (instantiate) UBED 4 A —YER
U, BAOY P BEEULTHA TV 27 b (B8R
TARUR) BIEEDRREERT.



<
.
l 4

*

var2

E3B BROERKIL

BitROFFHiRHE

COOL B 2 H=iBE#Y, BCP Bo
olean Constraint Propagator)[7I[111%#HIKRL =D
DT, BT SFEREET—~EYCITS2EN
AR > TV 5. YT, AHEESEL 7 —e
ERITRBE OV CHAT 5.

BCPTU, wHAREORMNTFIERRIU, K&
FRNY T P I I RITHET, PHELEHLE
S¢9%. UL, COOLDLSIZ, HEEDIE (
ATV x b)) 2HBEEEONE LT 31546, Th
OHPIEEREE LT Tk, HCBI3FE/ 460
HERITS ZEHNTCERY. RIETZA TV b
KT S EHER DT B WLV ABERITINE
BHB. ¥ZT, UTOLD>WEBCPR2EELTH
W3,

(1) & unknown/known/transient @V IhhHD
REEEMS. BEDOTMS TEAWE, unknown 1
OUTIZ, known X IN WxHsd %. Fk, transient
I IN THSD, FT—eYBEHIATLRVLIE
ERTBENRRELS DT .

(2) BIRST 3REGHELRT I 01— (disjunct
ive clause) THHT%. 7 O—IABELITNTO
wADWKEED known THDH, 71— XHEEX
nNBERES.

3 JO—XRHWEIBZEVS5H¥E, 2oy
—APECHHCE T &I &Y, HERICHREE
BRETE S [HMYEE] - ¥4a2b5, known OF
BEHIWU T, unknown O&ER transient WWEE
5. @R, RESELL 2HECFSETHATY
BF—CYREITR 2 —IlKWT 5.

) RHYEBEBSRT URKAT, F—EYE T2
—=PBIRCTF Y BMOHUT, $a—Urad
DORETRITT 3. TiTH, FOoREORBELE
BUT known 295,

BIHOHIC OV T, FHPUEERELAVEE
ROFMBEEHHET 5. HB, Ay bx, v,
ZRBHIEINEF TV P x+y =2z EVWSH
BBRELUTOT, X, v, zOBCER (3) of
FVEXERTOE. B, x = 10 TERETS.
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(assert x) L&Y, AHBOKBMAIL known 2
5. 22T, 8PS 2 =30 U, BHIHEELE
ZERTHEHICIEZ S LD, (assume 2) 2%
1IT9%. COHR, AX0y MIHIET 2 &BORK
BEfED known 725 . K2, BIFIZIBREHSIESIL
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(def-class (Connector) ((i-port :R)))
(def-method (start! Connector) (new-value)
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(assume i-port))
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DX, MEFNA A2ERERICK VEETS.
Z2o0K—ba, b, cBABMERNBERESS
¥ (Aoy b)) 288 5. BREHE AddNode O
FEEB T, F—E Y EMMEEOMSHEROEE
(add-known-daemon), #¥1% Fd 7 11— X DL
(add-clause), #175.

(def-reiation AddNode (a b c)
(add-known-daemon a 'c-b)
(add-known-daemon b ’c-a)
(add-known-daemon ¢ ’atb)

(add-clause (list a b ¢)))

(def-daemon c-b (a b ¢)

($i-port! self (— (value ¢) (value b))))
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($i-port! self (+ (value a) (value b))))

BT, PR URTOT S LARERT 5. 227
¥ eIy P REKRU, EROHBTNAAD
R— P BE—D i-port A0y p2H{EFFZIET
2w b I—DEEERES.

(setq ¢ (new Connector))
(setq w (new Connector))

(MultNode “c/i-port “w/i-port u/i-port)
(MultNode “v/i-port “x/i-port “u/i-port)
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TV M F-RUEBREEAB LRI TAERBL
RHTZIENTER. F-yEmOBELHRCS
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(2) data-driven computation,

(3) order independence,
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