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Abstract The most representative approach for efficient storing of XML data is to store XML
data in relational databases. The merit of this approach is that it can easily accept the realistic status
that most data are still stored in relational databases. This approach needs to convert XML data into
relational data or relational data into XML data. The most important issue in the translation is to
reflect structural and semantic relations of RDB to XML schema model exactly. Many studies have
been done to resolve the issue, but those methods have several problems: Not cover structural
semantics or just support explicit referential integrity relations. In this paper, we propose an algorithm
for extracting implicit referential integrities automatically. We also design and implement the
suggested algorithm, and execute comparative evaluations using translated XML documents. The
proposed algorithm provides several good points such as improving semantic information extraction
and conversion, securing sufficient referential integrity of the target databases, and so on. By using
the suggested algorithm, we can guarantee not only explicit referential integrities but also implicit
referential integrities of the initial relational schema model completely. That is, we can create more
exact XML schema model through the suggested algorithm.
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<{Professor>

Prof.Kim #123
502 John P02 Algorithm p02 Prof.Lee #142
s03 Cathy p02 Database p03 Prof.Park #234
504 Brown pd3 Simulation pl4 Prof. Jean #3852
s08 Cabin »03 Automata
s08 Jorge P04 Algorithm

<Cla=s> <Project>

Wireless SN Disign p02 | s02

Simulation 703 Ontology System for SI p03 | s01

1
Algorithm | 702 2
3
1

SIBased on XML po1 | =03

Automata 701

Smulation for Seamless Sys p02 | s02

e-Goverment Roadmap P04 | 504

SSL Component Design »03 | s03
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Input: An array of values (Vi) of all columns (C;) in each table (T5),
PK: All primary key is represented (PK),
ty: The data type of columns,
ECLI[]:Except column list,
RLxo[l: Explicit referential integrity -relations
Mid Output: Ricl[]): An array of candidates
Output : RImpll: An array of implicit referential integrities
Procedure :

1. Initialize i=1, j=1, k=1, n=1, m=1, a=1 // First Step
2. Do while i<imax)

3 select Ty

4 set Ti. PK to St

5. For j=1 t0 jmax) //I. Second Step
6. Get Metadata()

7 ECL[a]l = (T-T). PK

8 increment a

9. if (St ty = (T-T. Gi. ty)

10. ECL[a]l = (T-TW). G -

11. Increment a

12 next j

13. ECL[a] = RIexp[b]

14. increment a

15. increment b

16. Loop

17. For j=1 t0 jamao //II. Third Step

18. For k=1 to Kmax)

19. For n=1 to Nmax

20. if(St. vk = ((T-T).C;. - ECL[al). Vu)
21. Rlanlm] = (St, ( T-Tw. G)
22. T is a set of tables, (T-Ti) is a set of table except for T;
23. Increment m

24. End if

25, Next n

26. Next k

27. Next j

28. Increment i

29. Loop

30. Initialize m=2, p=1 //IV. Fourth Step
31. RI[1] = Rlc.[1]
32. Do while m<mmax)

33. For p=1 to pmax

34. if REmplm] = RlcanlP]
35. Increment p

36. else

37. RI[m] = Rleanlpl
38. End if

39. Increment m

40. Loop

End procedure
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T = {Student, Professor, Class, Project}

C(Student)={SID, Sname, PID, Cname}
C(Professor)={PID, Pname, Office}
C(Class)={Cname, Room, Time}
C(Project)={Projname, PID, SID}

K(Student)={SID}
K(Professor)={PID}
K(Class)={Cname}
K(Project)={Projname}

P(SID) = {string, u, 'n}
P(Sname)={string, ~u, !n}
P(PID)={string, ~u, 'n}

P(Cname)={string, ~u, 'n}
P(PID)={string, u, !n}
P(Pname)={string, ~u, 'n}

P(Office)={integer, u, n}
P(Cname)={string, u, !n}
P(Room)={integer, u, 'n}
P(Time)={integer, ~u, 'n}
P(Projname)={string, u, !n}
P(PID)={string, ~u, !n}

P(SID)={string, ~u, n}

HE dlojeulo]29] dvieldlole} ARE o] &3}l EF
83 vm gF RS ARG va g ZZ@e A
AHE A9E F 7] 49 @I vn oy 2P @S
EF vag F Ha A ZASY BAY Fx F
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SURMMNLES | Condidate of Implicit RI Relation]
Ex POl | s01
s01 po2
£ oo
Database €03 701 1 Prof. Kim 123 pol
Algorithm s04 702 2 Prof. Lee 142 p02
Simulation s05 103 3 Prof. Park | 234 p04
- Automata || 06 701 1 Prof. Jean | 352 p03
po1
e | W) -
= Swme D Gmno
po4 Data Integration in SN Tom pot Database
Wireless SN Design John po2 Algorithm
Ontology System tor SI Cathy p02 Database
S1 Based on XML cabin | po3 Simulation [Final implicit RI Relation]
Simulation for Seamless Jorge pl3 Automata
System John po4 Algorithm
e-Government Roadmap
SSL Component Dasign

[Excepted Column Lists]

[Comparison Column Lists]

O¥ 2 BAF Rx BE4 #A4 3R & 23



532 AEATI =EA

ol ¥ &Y g 2t In BAE U F F 2
& 2 Lng BAE JHE AS TR T 2 Y 4
€ n¥ yehiA "o gk, SR 22 23 4
o] &3 W Jehtd o BAdA o] F HIL A3
7 F= 724L R &4 g ¢ Aok sAY
@AM TR F& Yoz 4 HYP 7 In BAE
233 ZProfessor HIo|E9 PID ZA= Student ¥l
olBe] PID @Y, 283 Professor Ho]&< PID 33
3} Project E‘“O]’i"] PID 4L 1n9 FAE &S

2 HEFow BAF IAx FEAA A4 ARE A9
¥t} & Rlp(Professor.PID, Project. PID)$} Rlimy(Professor.
PID, Student. PID)9} #& HAIA Iz 524 BA

ARE 27 BAE 270 mdd Fotgesd &9
TAE 277 ZEhE AW &+ Uo & 32 [4F

Hlolepo] 2 A 33 A A 5 £ (2006.10)

Fx 5249 FA ARE 1 27 FAY 279
2d& veli

29 IAF 270 2de HAH Fz TAH B
AR}l I BAH Fx 224 #A JRE Fxsd
XML £7|n} 2dg wggck o] = A Adsle
GduHEL 71EY BE WU QndZER A R
g & itk =3 g ¥l %%% =29 HYE W
olgth kA o} =RoME FEH A4 F=E FF
A BA RRES wgsie XML A7viz @gse o
WHAQD A R Uity Ak XML £7|vf B
428 ¥ 49} 2t}

XML 27)d 2de] 84 ARE o]&3d HF W
& A3 XML 248 AA4%t XML 24 #AY
dojgljolx HA A HAHez HolH Fz TEA

¥ 3 &Y #A% 271 29

T = {Student, Professor, Class, Project}

C(Student)={SID, Sname, PID, Cname}
C(Professor)={PID, Pname, Office} ,
C(Class):(Cname, Room, Time}
C(Project)={Projname, PID, SID}

K(Student)={SID}
K(Professor)={PID}
K(Class)={Cname}
K(Project)={Projname}

P(SID) = {string, u, 'n}
P(Sname)={string, ~u, 'n}
P(PID)={string, ~u, 'n}
P(Cname)={string, ~u, n}
P(PID)={string, u, 'n}
P(Pname)={string, ~u, 'n}
P(Office)={integer, u, n}
P(Cname)={string, u, In}
P(Room)={integer, u, 'n}
P(Time)={integer, ~u, !n}
P(Projname)={string, u, 'n}
P(PID)={string, ~u, !n}

Rlimp = {(Student.PID, Professor.PID),
(Student.Cname, Class.Cname), )
(Project.PId, Professor.PID),
(Professor.SID, Student.SID)}

P(SID)={string, ~u, n}

E 4 XML 279 29

E = {Student, Professor, Class, Project}

A(Student)={SID, Sname, PID, Cname)
A(Professor)={PID, Pname, Office}
A(Class)={Cname, Room, Time}
A(Project)={Projname, PID, SID}

K(Student)={SID}
K(Professor)={PID}
K(Class)={Cname}
K(Project)={Projname}

Rlimp = {(Student.PID, Professor.PID),
(Student.Cname, Class.Cname),
(Project.PId, Professor.PID),
(Professor.SID, Student.SID)}

P(SID) = {string, 'n}
P(Sname)={string, In}
P(PID)={string, 'n}
P(Cname)={string, 'n}
P(PID)={string, 'n}
P(Pname)={string, 'n}
P(Office)={integer, n}
P(Cname)={string, 'n}
P(Room)={integer, 'n}
P(Time)={integer, 'n}
P(Projname)={string, 'n}
P(PID)={string, 'n}
P(SID)={string, n}
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<IELEMENT Student (SID, Sname)>
<IATTLIST Student Ref Class IDREF>
<IATTLIST Student ID_Student ID>
<IELEMENT Professor (PID, Pname, Office?,
Student*, Project*)

<IELEMENT Class (Cname, Room*, Time)>
<!ATTLIST Class ID_Class ID>
<IELEMENT Project (Projname)>
<IATTLIST Project Ref_Student IDREF>
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(a) Translation Result by NeT
<!ELEMENT Student (SID. Sname, PID+. Cname*)>

<{ELEMENT Professor  (PID, Pname, Office?)>
<IELEMENT Class {Cname, Room*. Time)>
<IELEMENT Project (Projname, PID=, SID*)>
(b) Translation Result by CoT e N
<ELEMENT Student  (SID, Sname)> S m
<!ATTLIST Student PID IDREF #REQUIRED> 3 - B
<!ATTLIST Student Cname IDREF #REQUIRED?,
<IELEMENT Professor  (Pname, Office)>
<!ATTLIST Professor PID ID #REQUIRED>
<IELEMENT Class (Room, Time)> 3
<!ATTLIST Class Cname ID #REQUIRED> O
<!ELEMENT Project {Projname, PID, SID}> AT

; .
-

Student.PID, Professor.PID

T T

Student.Cname. Class.Cname

{c) Transtation Result by Suggested Algarithm
<'ELEMENT Student (SID, Sname)>
<!ATTLIST Student PID IDREF #REQUIRED?,
<IATTLIST Student Cname IDREF #REQUIRER
<!ATTLIST Student SID ID #REQUIRED>
<IELEMENT Professor  (Pname, Office)>
<!ATTLIST Professor PID ID #REQUIRED>
<'ATTLIST Professor PID ID #REQUIRED>
<!ELEMENT Class (Room, Time)>

S B
! s
Proiect.PiD. Professor.PID

e

Project.SID, Student.SID

<IATTLIST Project PID IDREF>
<IATTLIST Project SID IDREF>
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