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OWL Ak
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FK(T)referring T}
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class DBMetaData({
String dbName; //%04E 4
RelationMetaData [ | allRelations; //JFH X&)}
class RelationMetaData{
String relationName; //5& & %4
AttrMetaData [ ] attrInfo; //Frfa J&@ 1k
KeyMetaData [ ] keyInfo ; // Fif i
FKMetaData [ ] fkeyInfo ; // Fif #h5}
class FKMetaData {
// hhk 44
String [ | attrNames ; // ZMgt )@ vt (41D
String [ | refedTable ; // #M@5| A4 (4D
String [ ] refedAttributes ; // 5| AR JE (4 }
class AttrMetaData {
int attrID; // J& ¥ ID
String attrName ; // &4
// B R
Boolean attrUnique ; // H—PE 25
Boolean attrNotNull 5 // JEZS{H LR}
class KeyMetaData {
String keyName ; // 4
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String fkeyName ;

String attrType ;

String [ ] attrNames ;
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A e RBRFER S=(T.D.A.PK,FK.DOM,U,N)

it OWL A& O= (CIDo.DRIDo,OPIDo,DPIDo.Caxiom,Paxiom)

for G=0, i<|TI|, i++)
{if (|PK(THI=1//T, RET
(B — A AR o(T,) € CIDo;
B HEZE N Cowl: Class rdf: ID="¢(TH" >3}
}
for (i=0, i<|T|, i++)
{if {PK(TH|=1 //T. WET
{ for (j=0,;<<|ACT)H|.j++)

{ if (q;(T;) € FK (T,) where a;(T,) referring to T;)

(O BB B FR RS« 0(a, (T))) € OPIDo Ml ¢ (inv_a, (T})) € OPIDo ;
A 2 J& M S B . ObjectProperty(¢(a; (T,)) domain(class(T;)) range(class(T,)));
if (notnull(a; (T;)) =true) { minCardinality(¢(a; (T;))) =1}
if Cunique(a; (T;))=true) { maxCardinality(¢(a; (T:)))=1}
if (q; (TH)=PK(T,)) {BI#FEAH . class(T,) subclassof class(T,) }

}

else (@ —EHE S M AR IRAF o(a; (T))) € DPIDo;
1) 2 J& P A HL . DatatypeProperty(¢(a; (T;)) domain(class(T,)) range(dom(a;)))
if (a;(T,)€ PK(T;)) then {Cardinality(¢(a; (T;))) =1}
else {if (notnull(a; (T;)) =true) {minCardinality(¢(a; (T:)))=1}
if Cunique(a; (T;)) =true) {maxCardinality(¢(a; (T;))) =1}

}

}
}

else if ( |[PK(T,)|=2 and |FK(T;)|=2 and pkeyl(T;,) € FK (T;) where pkeyl(T;) referring to T, and

pkey2(T,) € FK(T;) where pkeyl(T;) referring to T,,)
// (T, IRT . T, 5 T, Fr&msmSk 2z m :

n KRR

(B8t 48 AR AT - (T € OPIDo il ¢ (inv_T,) € OP1Doj;
B 2 v B :ObjectProperty(o(T;) domain(class(T,)) range(class(T:)));
ObjectProperty(¢(inv_T;) domain(class(T;)) range(class(T,)) inverseofe(T;));

}

else
{//T, HEHIE
}

}
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Tab. 2 Performance comparison between this approach and existing approaches

Trik AL E BRI HdfE IR IR A S HAE S
3CHkL2.3] E BZ ES YL EN i B
SCHRL4.5] A Ly KRB oA —

SCHKL6] Ak Bz K F B X HOHE
SCHR[7~12] N LE4 oK 2 BB P B R s —
A3 N Bz R B 6 A B P Gt BT RE R 5D A B

4 N SEHI

IR A M 5t B A T2 T A RE AR a8k 1Al
RATAG A 50 A SCHE I 7k

AR 35t B BE AR G0 T [6] A Ml % T2 TN S A
U, FE AT 55 R AE S A RS Y T2 R L
B T T AR O A S B A N5 R
A HEF (CBR F1 RBR 454 i 7 20 bkt 52 41 s
SERE BT 2 I B R 25 10 TR, HL A AR 5 A 00
e st R UK RFIL LA MA KE i T
A 78 290 T AR UIATT S 45 A B0 T 3 1) 2 3L

IR LT A 1) e FLASE R b7 1 0 457) 21 R 0 R 00 R
P W8 B IS, B SQL Server 2000 %t
1 2 B 2 A =X X knowledge _ punching
die. sql. WA 1.

CREATE DATABASE Knowledge punching_die;

CREATE TABLE Case_punching_die (
case_punching_ID char (8) PRMARY KEY,
punching_die_stru_type char (8) NOT NULL UNIQUE,
punching_die_surface_roughness char (8) NOT NULL UNIQUE,
Man_hour float,

FOREIGN KEY (punching_die_stru_type) REFERENCES

Rule_punching_die_stru_type (punching_die_stru_type_ID
FOREIGN KEY (punching_die_surface_roughness) REFERENCES

Rule_punching_die_surface_roughness

(punching_die_surface_roughness_ID) );

CREATE TABLE Rule_punching_die_surface_roughness (
punching_die_surface_roughness_ID char (§) PRMARY KEY,
punching_die_surface_roughness char (10) NOT NULL UNIQUE,
punching_die_surface_roughness_pama float NOT NULL UNIQUE);

CREATE TABLE Rule_punching_die_stru_type(
punching_die_stru_type_ID char (8) PRMARY KEY,
punching_die_stru_type_name char (10) NOT NULL UNIQUE,
punching_die_stru_type_pama float NOT NULL UNIQUE);

B 1 xR %4 EAE KT SUL A

Fig. 1 Instance fraction of relational database

schema definition
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S H AP S ES D= {char(8),char(10) ,float} ;
R4 T={Case punching die,Rule_punching
die_surface roughness, Rule punching die stru_
type} ;¥ % HEH A= {case_punching_ID, punching_
die_stru_type, punching die_surface roughness, Man
_hour, punching _die _ surface _ roughness 1D,
punching die surface roughness, punching die
surface_roughness pama, punching die stru_type
ID,punching die stru_type_name, punching die
stru_type_pamaj}.

2o AR B AR ORI A 4, 7T 2% 5] 15 3
OWL AR 7 Wi 4n &l 2 fir 7. LLF ) fa i 36 47 1A
UL

Bt OWL Ak A W ) 23 BP0 A 0 1 2 3
BN Class (o) 52 &% 42 @ P 28 B Object-
Property (+++); 8 2% i 25 A1 J& 7 28 # Data-
typeProperty(--+).

P FUASEIE ) KLU 2 9 A7k £ T 245 B R e
e 3 pros.

XL B e AR B R W T8 R R A A
1) - FLAS L 0] 3 41 0 PRI S A 45 SR OWL Ak
Fr W, dn Al 4 R,



%4 BRAE: — MRS LEEE

2
i

b
|4

%5 %3 OWL K&K ¥ =7 % 603

</owl:Ontology>
<owl: Class rdf:1D="rule_punching_die_stru_type" />
<owl:Class rdf:ID="rule_punching_die_surface_roughness" />
<owl: Class rdf: “case_punching_die" />
- <owl:ObjectProperty rdf:ID="has_punching_die_stru_type">
<rdfs:domain rdf:resource="# case_punching_die" />

|

<rdfs:range rdfiresource="#rule_punching_die_stru_type" />
</owl:ObjectProperty>
- <owl:ObjectProperty rdf:ID="has_punching_die_surface_roughness">
<rdfs:domain rdf:resource="# case_punching_die" />
<rdfs:range rdfiresource="#rule_punching_die_surface_roughness" />
</owl: ObjectProperty>
- <owl:DatatypeProperty rdf:ID="has_case_punching_ID">
<rdfs:domain rdf:resource="# case_punching_die" />
<rdfs:range rdfiresource="http://www.w3.0rg/2001/XMLSchema# Integer" />
</owl:DatatypeProperty>
- <owl:DatatypeProperty rdf:ID="has_punching_die_surface_roughness_ID">
<rdfs:domain rdf:resource="#rule_punching_die_surface_roughness" />
<rdfs:range rdfiresource="http://www.w3.0rg/2001/XMLSchema# Integer' />
</owl:DatatypeProperty>
- <owl:DatatypeProperty rdf:ID="has_punching_die_surface_roughness">
<rdfs:domain rdf:resource="#rule_punching_die_surface_roughness" />
<rdfs:range rdfiresource="http://www.w3.0rg/2001/XMLSchema# String" />
</owl:DatatypeProperty>

B2 xRHEEERKEHRER T

Fig. 2 Result fraction of relational database schema mapping

case punching die

case_punching_ |punching_die_ |punching_die_surface| Man_hour
1D stru_type _roughness
12 18 34 234

rule punching die stru type
punching_die_stru_ | punching_die_stru
type_ID _type_name
18 Punching_die_1

punching_die_stru_
type_pama
0.7

rule punching die surface roughness
punching_die_surface |punching_die_surface
_roughness_ID _roughness
34 3.2

B3 o FLAEE S ] A S B T 4L 1R B B B

Fig. 3 Tuple set fraction of punching dies cases and

punching_die_surface
_roughness_pama
0.65

instances of rules

<rule_punching_die_stru_type rdf:1D="rule_punching_die_stru_type_18">
<has_punching_die_stru_type_ID>18</has_punching_ u_type_ID>
<has_punching_die_s ype_name>punching_die_1</has_punching_die_stru_type_name>
<has_punching_die_stru_type_pama>0.7</has_punching_die_stru_type_pama>

</rule_punching_die_stru_type>

- <rule_punching_die_surface_roughness rdf:I0="rule_surface_roughness_34">

<has_punching_die_surface_roughness_ID>34</has_punching_die_surface_roughness_ID>
<has_punching_die_surface_roughness>3.2</has_punching_die_surface_roughness>
<has_punching_die_surface_roughness_pama>0.65</has_punching_die_surface_roughness_pama>

</rule_punching_d Face_roughness>

<case_punching_die rdf:1D="case_punching_die_12">
<has_case_punching_ID>12</has_case_punching_ID>
<has_punching_die_stru_type rdf: resource="#rule_punching_die_stru_type_18" />
<has_punching_die_s
<has_man_hour>283.4</has_man_hour>

</case_punching_die>

B4 miRTHHEER AT

Fig. 4 Result fraction of knowledge items transform
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An approach to learning OWL ontology

from enterprise legacy intelligent systems

GAO Jun-jie,

DENG Gui-shi”

( Institute of Systems Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In order to get around ambiguities in Chinese word segmentation and reuse a lot of domain

knowledge in enterprise legacy intelligent system, a novel approach to learning OWL ontology from

legacy intelligent systems is proposed. On the basis of analyzing the element correspondence between

relational database schema, tuple set and OWL ontology, the approach is specified in detail.

Compared with existing methods, the approach is more appropriate for actual engineering application

and its data source implies more domain knowledge. OWL ontology from legacy intelligent systems

can be acquired automatically via a simple translation algorithm with low time-complexity instead of

using a middle model or a lot of abstract learning rules, and numerous knowledge items about rules

and cases (tuple set) can be reused as instances of OWL ontology according to certain priority.

Validation of the approach is done by an application instance learning OWL ontology from a legacy

intelligent system in the wide range of tooling man-hour rationing.

Key words: legacy intelligent system; ontology learning; man-hour rationing; OWL



