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Abstract

We developed a prototype of a deductive database system. In this prototype, we implemented several query processing
methods for deductive databases. We applied this prototype to retrieving complex configuration from actual engineeﬁng
data and evaluated the expressive power and efficiency of the prototype. The result shows that a deductive database
system can be put to practical use. In this paper, we describe the overview and evaluation of the prototype to discuss

the practicability of deductive database systems.
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ri: connect(X, Y) —joint(X, Y).

r2: connect(X, Y) —joint(X, Z), connect(Z, Y).

joint(a, b). joint(b, c). joint(c, d).

joint(d, e). joint(e, f). joint(f, g).
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connect(a, b). connect(b, c). connect(c, d).
connect(d, e). connect(e, f). connect(f, g).
connect(a, c). connect(b, d). connect(c, e).
connect(d, f). connect(e, g). connect(a, d).
connect(b, e). connect(c, f). connect(d; g).
connect(a, e). connect(b, f). connect(c, g).

connect(a, f). connect(b, g). connect(a, f).
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m_connect(d).

m_connect(Z) —m_connect(X), joint(X, Z).

connect(X, Y) —m_connect(X), joint(X, Y).

connect(X, Y) —m_connect(X), joint(X, Z),
connect(Z, Y).
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connect(d, e). connect(e, f). connect(f, g).
connect(d, f). connect(e, g). connect(d, g).
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m_connect(d).

m_connect(Z) —m_connect(X), joint(X, Z).
answers(Y) —m_connect(X), joint(X, Y).
connect(d, Y) —answers(Y).
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mc_connect(C, C)—t(C).
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cvunit(Cv, Node, Type, Name) :—
cvunitsub(Cv, Node),
node(Node, Code),
code(Code, Type),
keyz(Node, Name).
keyz(X, Y) —key(X, Y).
keyr(X, X) —node(X, Y).

cvunitsub(CvNode, Node) :—nexstcv(CvNode, Node).

cvunitsub(CuNode, Node) — ﬁeztlcv(CvNode, Node).
cvunitsub(CvNode, Node) —next2cv(CuNode, Node).
cvunitsub(CvNode, Node) —nezt3cv(CuNode, Node).
cvunitsub(CvNode, Node) :—neztjcv(CvNode, Node).
cvunitsub(CvNode, Node) — nest5cv(CvNode, Node).
cvunitsub(CuvNode, Node) :—next6cv(CuNode, Node).

negtcv(Cv,; N) —cvvalve(Cv),
jointz(Cv, N), pipe(N).
nesticy(Cv, N) —neztcv(Cv, N1),
jointz(N1, N), reducer(N).
nezt2cv(Cv, N) :—nezticv(Cv, N1),
jointz(N1, N), pipe(N).
next3cv(Cv, N) —nezt2ecv(Cv, N1),
jointz(N1, N), valve(N).
neztfco(Cv, N) —nezt3cv(Cv, N1),
jointz(N1, N), pipe(N),
jointz(N, N2), kubunten(N2).
nezt5cy(Cv, N) —neztfcy(Cyv, NI1),
jointz(N1, N2), kubunten(N2),
Jjointz(N2, N), pipe(N),
jointz(N, N3), valve(N3).
nextécv(Cv, N) —nezt5cu(Cv, N1),
jointz(N1, N), valve(N).



pipe(X) —node(X, c3000).

valve(X) —node(X, ¢1000).

reducer(X) ~node(X, c1001).

kubunten(X) —node(X, c9003).

cvvalve(X) —node(X, ¢1700).
‘|

~cuvunit(C, Node, Type, Name).
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dconn(Nodei, Namel, Node2, Name2) -~
key(Nodel, Namel),
joint(Nodel, Node2),
key(Node2, Name2).
joint(X, Y) —relate(conn(X, X1), conn(Y, Y1)).
B
~—dconn(Nodel, Namel, Node2, Name2).
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AL
conn(Nodel, Namel, Node2, Name2) —
key(Nodel, Namel),
joint(Nodel, Node2),
key(Node2, Name2).
joint(X, Y) ~flatrelate(X, X1, Y, Y1).
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ctovalve(X, Y) —jointz(X, Y), notvalve(X, Xz).
ctovalve(X, Y) —jointz(X, X1), '
notvalve(X, Xz), ctovalve(X1, Y).
=G|
—ctovalve(n100001, X).
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r—n
ctovalve(X, Y) —jointz(X, Y), notvalve(X, Xz).
ctovalve(X, Y) :—ctovalve(X, X1),
notvalve(X1, Xz), joint(X1, Y).
i
—ctovalve(n100001, X).
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conny(Name, Node, Code, Type) —

key(N1, Name),

connect(N1, Node),

\+ pipe(Node),

node(Node, Code),

code(Code, Type).

connect(X, Y) —jointz(X, Y).

connect(X, Y) —jointz(X, X1), connect(X1, Y).
B
v ~—conny(’D-801’, Node, Code, ‘Type).
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r—n

badcfpump(X) ~ centrifugalpump(X),

\+ connecttocheck(X).
connecttocheck(X) —jointz(X, Y), check(Y).
connecttocheck(X) —joint(X, Y),

\+ valve(X), connecttocheck(Y).
centrifugalpump(X) —node(X, ¢501).
centrifugalpump(X) —node(X, c502).
centrifugalpump(X) —node(X, ¢503).
check(X) —node(X, c1130).

HR

—badcfpump(X).

BiRET7 : BAERM .
DFor—r B, BROCERS L ZRE
(connecttosafety) 5EAEM & L TR 3. Thix. ®&Hh
BT RBE TS TRETAETH 3,
r—nr
instwithsafetyvalve(X) —instrument(X),
connecttosafety(X).
connecttosafety(X) —jointz(X, Y),
safetyvalve(Y).
connecttosafety(X) —jointz(X, Y),
‘\+ blockdevice(Y),
connecttosafety(Y).
blockdevice(X) ~instrument(X).
saefetyvalve(X) —valve(X),
jointz(X, Y), pipe(Y),
onlyjointto(X, Y).
onlyjointto(X, Y) :—\+ jointtoother(X, Y).
jointtoother(X, Y) —jointz(X, Y1),
\+ (Y = Y1)



B
—instwithsafetyvalve(X).
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6.3 Prolog & Dk
BietgthvHalcld. Polog ¥JHvT2 ot
MBLZBE. DEE2Av3 L) b EEiCUBCY 3
CeHEDHD, COBBBLUTOXS KCHATE 3,
Prolog MLBER 1t KD X 5 AfEE: o,
(p-1) BELABHOF v 7 %TbA v,
(p-2) —fic, 2 v~ 4 SuRFOHE—SIKICHT 54
YTy s v v X EfTARS -V EERT %0
(p-3) SICStus Prolog Version 0.7= ¥ »% 4 9 i,
MC68000 > J — X DERIBE R LR T 3,
chiexf L, DEE i,

(d-1) S _RToYHICHF 2 HBF = 7 21Tk 5,

(d-2) 77 7 b FRCOFBICHLTCA ¥ Fu 7o >

%7k 5.

(d-3) 4 v4—7V20TH 3,

DX 5 RBEE D, ' .
(p-3) & (d-3) DHLEER L, HE X FXARETH S

BA. Prolog D BX Y BHMICMERTER 5. ¥ &\
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