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One of main directions of database research is extensions of relational model, such
as nested relational model, and another one is the use of deductive rules. It is very
important to integrate these two approaches. Kappa, which is under development at ICOT,
aimes at a deductive database system based on nested relations, using a logic programming
language called CRL. In this paper, we propose evaluation algorithms of queries written
in CBL.  Non-recursive queries are reduced into the expressions of nested relational
algebra using graph representations of terms. Recursive ones are optimized using magic

sets algorithm.
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(c) 25 K OIEEIRTRE, MM GSELLRER ZER K5
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parent/a
() xEETFIc L BIHDEES. 5 TNVERT
parent/a*children/c
) EAHEDER
parent/a%children/ {cl, ¢2}
(W) HEDOEBE(L BRAEE ) ic & 2 AW TFIBEDORS
parent/(father/amother/b)*children/c
(5)HOREEIL L REBRFiIc L 3R ANFHEEDER
parent/a*children/ {name/cl*hobbies/h1, name/c2*hobbies/h2}

1335, (3) Dchildren® & 5 I BMIEE £ A & 2 B2 LK LBFIEN, (5) Dchildren DX S ity vtk
BEMEE LTH BHEEEL 7V — TR &R,

2. 2 EFNV .

EFIE, BT A (partially tagged tree) 2X—2&ELTCTEX %0, M55 7R, BHED F AL v 2KH
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(1)parent/a*children/ {cl, c2}
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(2)parent/a*children/cl.
parent/a%children/c2.
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:~parent/X%children/ {cl, ¢3}.

parent/a*children/{cl, c2}.

parent/a¥children/ {c2, ¢3}.

parent/b¥children/ {c3, c4}.
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* 2 FBAGRARUR, BER L v — Tl 2 I EERBEROANTFIC L - TH T 4B, KappaTid. &b
ST, Kappaic#l L7-JEIFBBAGRREEEZA T Y. ToLE bR TH 20
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DEPT/ (AE/ (AN/10%AJD/W) ¥TE/ (TN/X4TJD/W)).
| ILIT{TN] o [AN=10] o [AJD=TJD] (AE X TE) JDEPT

DEPT
| ITLTN] o [AN=101 o [AJD=TJD] (AE XTE)
merlge

Agw: o [AN=10] o [AJD=w]AE+# ¢ TIEw: I [TN] o [TID=w]TE

[ AN=10 | wiasp=w [ w:TsD=w 1
AN AJD D N
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3. 1. 3 #EFE LR
Blagicit, Hih v TRYISAT, EEEOLNI I ENH 3, COLIWESIRE, UTokdicLTi
—DIECE LRI THOFRO TNV Y XA%2EHT 2, 7 HOHEET I v o2 icBEIRL, RiC, =h
S2EHDBE WS BRI S>IHOAEE L5 L S icd B, FIAIE, DEPT/ (AN/X¥AE/AID/W), PERSON/ (PN/W+P
A/Y). 13DB/ (DEPT/ (AN/X*AE/AJD/W) *PERSON/ (PN/W4PA/Y)). D Xk 5 It & ¢ %,
7 — FDBId§ikIR/ — FTHY, = — Y/ — FEBERILEIE 2T 20 =— Y/ — FCREBSERAI» ST
-7:55, DB/ — FTIAAIN» 55790 Chit, / — FIBOHNME Siclhd s — FOANIIES & &R0
BITTRETH B0 2% 0, BHENABIRRMETSERGARCHE Y X FRTHEDNIS CEBRVDT, il
ADNOBRARIDOBHZES R bBIMITdH 2487V, FIEORIBIB, — FToED L S icEliEh 3,
11 {AN] o [ o [AJD=w)AE+# ¢ IDEPT
11 [PA] & [PN=w]PERSON
====) [1 [AN, II [PA] o [AJD=AN(AE XPERSON)] DEPT
T, i-al lcl, c2) #b/XD & S it AHICREd 28N, ChEBSTII[bl (o [a={cl, c2)}Jab) EEHBRLTH
3 E LWV, IEIE S, KD BXidel, c2DEL SO E SEFAGITIFTNILIL STV STH 5o CRLO
SLDEH TR COBREERT 21DV R bT—E2— 2 [HEAEBA LT\ o F—F X—XBRFETIRHY
LREDMMRLT(DED, BHICHOH UH LR b —VELERT B) -a/cl#b/X, a/c2%b/X. DX S TH]LT
EITT 2 ENEEINTV S Yokota 87145, CD XS IIBE LAMECIRS CEBTE B,

3.1.4 7Fvss5 sk

Tuys A~OYERRUTOL IR 7EEE L EIRE>TIT o
Y, Tus5ALHEELOREERBLEBON -/ T—VAEES, 57D —TIEBN—N/
— FRFE:RHRT 75 7icBE&MA, V—78lor—nrs —Fik, F/ — F SO AN 0fEEE 1T 5/
~—F&d B0 T—N/ —FIRIB/ — FICB&HZ %0 COLIIRLTIER LAY S 7EFECOT VT Y XL %
o, FrA7 o FREMBLTW S &icky, Fuss soTENTEETH 5,
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F—VEIEARE LERET — 5 R— 2R 0BRESEFHEEI I, #i4 I hESIRE STV B [Baci thonsba
Jo CRLOBRBISEOFMmICIE, F—VvEiTREXNAT7TATY XLZIELCTHATION BOFEERT
To—FEEZIlo £ KappaF— 5 X—X LMD S, H &7 » THEESBE L TWBDIRESHT
B Do Bipli(naive) I8 F b A7 » THHEETI, ROBIESEF> C EMIEAh TV S,

(2) ROARRICRES LiIs W hERER & LTERT 3

(b) B CrpE R 2R LR T 5
(D IE2WTC, L DBBULFEBRBENTVASY, S TR~ ¥ v 7 B4 Bancilhon86c][Berri 87b] %~
—2 & UTCCRLOBBLFEEEE L 30 LL, v ¥ » 7BEEMSRLICHEBER 7T Y XA EEX2DIFTIR
134, BEOT7ATY XLA%CRLISEA L L S icRE4 2RESA L HEICE: 37000 &> DiklE LTH
WelRT &30 51, 7 ¥ v 7 BEELSOBBEFEEIEIL TS, CRLA DR & {kk, BESHZ AL L
T HBEDBS B0
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&, KFAT .y FEEEERA LT, BRIGEREREZETHETR, RO cEROAERICEIR LR WHEFEZEL
DHiF C &Ky, FEEBE V. 2T, ¥y 7REERMSLOHESIENEEEL, 55 LoiERich

_6_



B4 2HELRD AL, BVATNAEEECY » VBELIFY, ThERDE1DICHEBEI W REE <Y
v 7 MEE LIPS, LITIC, (Bancilhon 86c] THREEE e Y YF NI T AT Y XA %E{E - 1 EPIET T
[#I8] +—vEiick 37255 A[Yokota8T]

:~ancestor (betty, Y).

ancestor (X, Y) :-parent (X, Y).

ancestor (X, Y) :-parent (X, Z), ancestor (Z, Y). james an

parent (james, betty).
parent (an, betty).
parent (betty, john).
parent (betty, cathy).
parent (john, bob).
parent (kate, bob).

[ZEistk]

:-ancestor?f (betty, ). B2 ®—viickd S urs5a0vy Po8S
ancestorbf(x Y) :-parent (X, Y).
ancestor~ (X, Y% :-magic. ancestorb (X), parent (X, Z ancestorbf(l Y).
magic. ancestor (Z) :~parent (X, Z), magic. ancestor"" (X).
magic. ancestor” (betty).

4. 1 BERLBHEE~ORHA
BR UBHBEICH 22 Y v 7 BEEEERT 50 BBORIEERLTIORT 2 &, IFD L 312l 3,

(PIOICRLIC L BT 0 &5 A (k—vliick 37 v 7S5 AR &FUEEEED)
:~ad/(a/betty*d/Y).
ad/ (a/X#d/Y) :-pc/ (p/X%c/Y).
ad/(a/X#d/Y) :~pe/ (p/X%c/Z), ad/ (a/Z%b/Y).
pe/ (p/ {james, an} ¥c/betty).
pe/ (p/betty*e/ {john, cathy}).
pe/ (p/ {john, kate} ¥c/bob).

P& E O ~ad/ (a/bet tyd/Y). D X 5 iICBMIEDIBS I F — VEIOES EEI L7 AT Y X a5 B4
B ENBTRETH B0 B L, FEERIL, BEIC~7 F—FRENDZOTRILL, BHICBEZ 5h 3, LL,
WSS -ad/ (a/ (betty, kate} #d/Y) D & 5 ICBEAEDOBE I, BELEF>TWB VARV, 0%, =
Iy 7 BEEOYMAMES nagic. ad/ (a/ (betty, kate)). 1072 3728, ChAEZDE T 3HHF 5 Sbetty EkateDd &
EoDiBET 2 EENTRTESATLES (R8(a) o &C 505 KD BRI, betty EkateDILFEDSH
THBH7c®, magic. ad/ (a/ {bettyl). ®magic. ad/(a/ {kate}). Z¥HIEE L= AHBIET 2 HELE X /NS LH
VAU EDBTRETH 0 2T, EBMDL ST Y 7 REEEERL, bettyE kated EB Sic b5+ 3
g%%‘? D2 9 7%@?&.?—5 Z &ﬁiﬁi “Qn%o

(a): -ad/(ab/(betty,kate}*df/Y)

ad/(ab/X*df/Y) :-magic. ad/(a /X) pe/ (p/X%c/Y). james an
ad/ (aP/x#df /Y) -nagic. ad/ (a%/X), pe/ (p/Xxc/Z), ad/(a /Z*df/Y) L
magic. ad/(a /Z) :=pe/ (p/X*c/1), magic. ad/(ab/x)
magic. ad/(a /{betty.kate})

(b)magic. ad/(a /X) :-magic. adl/(a /X), magic. adZ(ab/X)
magic. adl/ (a%/7) : :-pc/ (p/X*c/Z), magic. adl/(ab/X)
magic. adZ/(ab/Z) :=pe/ (p/X*c/Z), magic. ad2/(a /X).
magic. adl/(a /betty)

nagic. ad2/ (a%/xate). K3 “&oRLBHEHICEELIIESED Y 788

(a)

CDEIIETLINMEC ZEHIL, CRLOV X b T— Wit d 3, 2% 0, ¥ » 7 BEERD ZHIERL, —B,
FrAT 9 THINCHBADHN, ER Py 759 OB EE Y2 I L— FLTOBIZE £ CRLOSLDEHTIZ,
MEHIESHEEEUEEL X P T VOERE WS BHIB &34 5, &35 k—VEERILTATY
XLTR Yy JREEEERTHE, COVR T — VN T EEAMBRELTLE 50 #-T, BALHOH
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ETEOHIER > CTPALEMEL, Thh RO & 5 TR L L -> THbNh 3, HEWNICWAIE, K3(b)
13:-ad/ (a/ {betty, kate) #d/Y). % :~ad/ (a/betty*d/Y), ad/ (a/kate+d/Y). D& HicFE L. ThThoOHICY]
LTh—vHio7TATY XAEBHAL, =99 7#BEERDTWS,

4. 2 BRL I NV—TRE~DOEH
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