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Abstract In this paper we propose a method for knowledge discovery from distributed data on distributed com-
puters. Each of the computers is assumed to have a knowledge discovery system which searches hypotheses from
general ones to specific ones. We also assume that each hypothesis can be represented as a logic program. Then
the discovery method is to correct hypotheses generated by the computers and then merge them. For the merge of
hypotheses we use the most general specialization of clauses. We also validate each clause in the merged hypotheses.
We implement our method on the EVLD system, which we developed previously, and call it Distributed EVLD
(Distributed EVLD). In the paper we report how our method works well with a well-known data set.
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1D class size color | animal

a | dangerous | small | black bear
b | dangerous | medium | black bear
¢ | dangerous | large black dog

d safe small | black cat

e safe medium | black | horse
f | dangerous | large black | horse
g | dangerous| large |brown | horse

1 BT 5886% R,

animal

ID class size color | animal

a | dangerous | small |black | bear

dangerous | medium | black | bear

¢ | dangerous | large | black dog
R’
1D class size color | animal
d safe small black cat’

safe medium | black | horse

dangerous | large black | horse

g |dangerous | large |brown | horse
R
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Input: HOHEH& H =
{D1,D2, ..., D}
Output: Hy, Hy #@& LZEOES H
Procedure ClauseCrossedSpecialization:
for 1£i<ndo
for 1< j<mdo
hC =: hd(C});
hD =: hd(Dj);
if p(hC) = p(hD) then
S := mygs(Ci, D;);
AddClause(H, C);
end if
end for
10 end for
11 return H.

{C1,C2;,..,Cn}
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end .
Subrutine AddClause(H,C):
12 for for each H IZ&EN D C) do

13 if ¢y 2 C 28T S then
14 return ;
15 end if

16 end for
17 H & C %BNT?;
18 return ;

end .

3 ZEERELE

H, = { dangerous(X) < horse(X),black(X) }

ThoBE, Thb A LR

H= dangerous(X) «
large(X), black(X), horse(X).

NELND.

3.3 HEROEMLLIEHEORE

EEHSEROEN S 72 55E bRRCHE TR THD. A
TREEETH - oOHXERREELTRET D,
[E# 8] “HORRAFIZER B, B OB N EHROH
MR DIREE Hy, Hy 75, EROBRERENELVHEC,
D % Hy, Hy ™HZRFIBIR L, mgs(C, D) THIHOES
BEBIIESWCIE L CELNRR H #8172 F R
HRERREELVD.

A LEO T A I Y XN 3 ITRT.
[ 2] BHE Ranimat 2>5 72 58 (Fanimat, Vanimat, 8) 123 L
<, X2 OBME Ri, R, CRBILZHEEEEXD. Bk R D
7254 HFP(F,V1,0), 8% R, 572 58 HFP(F>,V»,0)
DfEEFNEN Hi, Hy &7 5. B LIRS

dangerous(X) + bear(X).
dangerous(X) < black(X).
safe(X) + small(X).

o =

dangerous(X) + large(X).
dangerous(X) + black(X).
safe(X) + cat(X).

Hy =

TholHs, ndbERME L TR

dangerous(X) + bear(X),large(X)
dangerous(X) + black(X)
safe(X) «+ small(X), cat(X)

H =

BHELND.

HIZTSEATRLIE TS S NIRRT, BRFSEM R E I
LTV BT, BET IO RBIC A~ TREFRRERICZ D
BERRH 5.

4. Distributed EVLD

4.1 Distributed EVLD O

Distributed EVLD DO#k % X 4 12779, Distributed EVLD
3—>® EVLD $—\—RUEED EVLD 7 5147~ +2b
72%. EVLD #——8 L EVLD 7 74 7~ MI—8BD=
VEa—H LRBLTWA, FREFROEVLD 7 547 b
I X EVLD T 5 Z LD TELZHBER Y AT 2B LUTF —4
R—ZAREGENTNE. lHxDF—F_—RAZX EVLD 7 5
ATy NP EEET LT FOLEENTEY, $§TO
T R AONFIEE— TR,

EVLD #—/S—{Z EVLD 7 54 7 MIHEREH T2 b
o ORE| L 15 5 R & B R L AV TR E
BETARB RS, £, EVLD ¥ A—3FfAEICL - T
BEISNEBERETNTOEVLD 7 747 ¥ MI&ED. HRIC
EE, L, WEMROESEERT BOILERT —F N~
ANDTF =T NZBRNT 4 — R, (R ER S DA
RUATAREENS. EVLD 7 947 v MEREZED Z &
TIRRPERSNDD, BONIKFILEVLD 7 747 b®D
BIETHEEL, TR ENAERIERR >TSS, £ZTEVLD
P S T EIR BB AV CRAE A X8, FAE
BA SN EHEHSTD.

EVLD 7 54 7> hZ 2.1 i [I[C8H L7z EVLD &SR
HEONIEETT S . EVLD == bELNTEFERETIC
SQL &R LT, $%, i, HRMmB0EAEERTS. L
TEESNFHMBRRVATFLADAN 77—~y MIERL,
HMBFER VAT A EETTS. £ L THELhEHREZ EVLD ©
Ep74+—~<y NCHDHEICEREL, EVLD ¥— 13—k D,

4.2 BUMER

AR LIEE O TS E, BRI L/ LTIIEL Y
NEOEIC L o THBESNDBINT —F R THFE LRV
LHe B, RRIZE TNAEHENEVES, 0 LS BEIER
DR TN A FNEE LV, % Z T Distributed EVLD Tl
FMMREE (validation) Z AW CHB SN L FIT —F ~N— R
W, LEWEERREZ S2WER, Z08zae Lo RHR
NHERETS.

EVLD 2 547 v Mol E 2 b Bia BT 202825



EVLDH—/3—

4 Distributed EVLD O#%5%

HEESHEA TH B, OB SQL TF— % N—2 [Zf4
DEDZETERLTCNS. FIZIE Ronima 5 HEBNI{ED
dangerous(X) « large(X) THHATE 34l & F—F R—2|z
BENDOIN—HTHHBEEHAD SQL IBREL S LB
EERLT

SELECT count(*) FROM R WHERE
class = ‘dangerous’ AND size = ‘large’;

L3 Jl‘@'f). BT dangerous(X) « large(X) THB T 54

4‘w

SELECT count(x) FROM R WHERE

class | = ‘dangerous’ AND size = ‘large’;

LTS, EVLD 7 54 72 b SR I FIERITEH TH 5 0
T, B2 DEVLD 7 74 7 ¥ McRWSbETHLNLEEY
BSICEHT 2L T, F— o =R ROBET 2025
DITENTARETH .

4.3 EREOHZE

Distributed EVLD i% Java E8E2 AV THE IR TV 5,
T —FR—=Z2~DTF 7+ 2% JDBC ZFFAL T35, JDBC
EidJava BRELICB VT, i— L FETRAR A EROT —
FR—RAYP—NR— RN BY T35 L EFEEICTS API T
5. EVLD % —S— L EVLD 7 5347 v h L DOF— 2 DD
VRV Ty MEEEERALTTS. He0MBERS 2T A
i$ Java TRERB SN TV BUEIRL, AF TR /T 0L LTE
FENTH V. EB, C45 13 WEKA 72 0= 2 b [14] 105
W Java B35 TRB S 7 J4.8 6 LT 573, Progol 3
LU FOIL AT 2 /5 AL LTEFLTVS,

5 FFEER

EBMTRRLEFEOEDMEERT 20

{Z Mushroom

AN REENDHIL B L ARVEE R B SQL T

Database [3] & AV TEBR %1757, Mushroom Database i
HRPBRLE 22 OB L EELEZOHERE TN T
5. SEOER T C4.5, Progol, FOIL OMkFE R L 257 A
EEALT, T 52080 L, Z5%) S8 TER LIRS
ERE L TRONIRROERIC OO THE L (K 5).

CERENTEHE AR SNEER H 0FIcgEhcns
EORERT. DELRWTERShE RN ETHES 2
Ho, Ho CEENDEHD—2% Co & LIHA, Ho LHBELT,
SR AEE 1 H ROl LnEo, YaiET s Eie
X HFOET Co WaAELTWAEOMTH S, Wiz “aifx
NDEHE 13 Co 2RBTHHOKTHS. “BETNRVEL
HH CEENTVWT HZESARVEORERL, “Hifo
¥ X Ho CEERT HICETh3HoRTHS. @51
i$ Mushroom Database % H IZ& o C R MEREE L2 Y
Bl “FINETH L IR YMERIEOREE, H BSBHELE
BlOERT. —F, “BIBSETHIE 1T H B0 Lpn
Mushroom Database 128 £ 2 6] & —F&§, —EHES0E
HaShho ekt

Mushroom Database TR % £ L1 5HE, E0S5EHB
i(ﬁfﬂ%ﬂi%ﬁ‘?x?‘A'C“‘b%%?ﬁg%ﬁibiﬁﬁ‘ot. D= “fi
BRETHIE 1ITT0 Thok. HiREBELIELER L
B E, ERESNIARHRIE TH B HIOLEHE LTV i, %
THE SN B LETHEHAOI BT D, BRI MR
RYATF L OBMERBM LTS Z LR35 05. BT C45
THERSNEEHRRZ > TV THTRTCTF—2 DX I L
HFLOABBONS. LB LEERE LCHBEsHEL 5 L8
FET DD INT 5. :hBﬁﬁET%éT%ﬁﬁ&é@@
BRABDPOFECIILET B Z L TLOHEE LARVEDIC
DIFEZENTHETHS.



HEER | SF | ERSh | T | @ET | 8FSh | EEhl | TR0 | EThd BTHD

AT A ¥ | EE | DEE | DER | SE% | WEE | ER 12k %
FOIL 1 15 - - - - - 9884 0
FOIL 2 12 11 1 0 3 0 10040 0
FOIL 3 11 9 2 0 1 0 9428 0
Progol 1 33 - - - - B 16858 0
Progol | 2 60 6 55. 1 14 14 | 18514 0
Progol | 3 101 2 264 | 1 9 34 | 20163 0
C4.5 1 19 - - - - - 8124 0
C4.5 2 19 19 0 0 0 0 8124 0
C4.5 3 25 8 48 0 0 0 8124 0
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