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Design Method for Valid XML Views with Hierarchical Relations

on a Relational Database

HAJIME TAKEKAWA,t MANABU OHTA,"t KAORU KATAYAMAT®
and HIROSHI ISHIKAWATt

An XML view on a relational database (RDB) is a mechanism converting data in a RDB
to XML documents according to a query. If an XML view on a RDB contains useless repeti-
tions of data, it will induce redundancies in the XML documents. It is necessary to ascertain
whether such useless repetitions are contained in the XML view, because redundancies lead
to potential update anomalies. In order to realize the ascertainment, it is necessary to grasp
dependencies between attributes. However, it is impossible to grasp dependencies automati-
cally from non-normalized relational data. In this paper, we propose a method to design views
which have neither redundancies nor update anomalies by using primary key and foreign key
constraints from a normalized RDB schema. It was confirmed theoretically and experimen-
tally, the size of the XML document with a hierarchical relation is smaller than that of the
XML document without hierarchies. It became clear that it reduces a communication cost
without reducing quantity of information in relational data by using this design method.

Dec. 2004

1. 0000

0000o0o0o0ooooooooooooooog
O XMIO Extensible Markup LanguageO00O OO0 OO
0000000000000 DOO Relational Database;
RDBOOOOOOOOOOOOOOODOODOOOO
00000000 RDBOO XMLOOOOOOOO
O000o0o0o0ooooooooooooXMLO

t00o000o00o0oooDoooooon
Department of Information and Computer Science,
Polytechnic University
tt0000000o00ooo0oDoo
Graduate School of Engineering, Tokyo Metropolitan
University

RDBO XMLODOOOODOODOOOOODOO
0DO00O0o0DOoooo®o

ODOOORDBODO XMLOOOOOOODOO
0ORDBOOOOODOOOOOXMLOOOOODO
000000000000 10000 Silkroute® O
RDBOODOODOOOOODO XMLOOODOOO
XMLODOOOODOOOODOOOODO00O00
000 Web/Internet 00000000000 XML
00000000000 RDBOOOOOODOOO
00000000 XMLODOOOOOOOOO0O000
0D00O0XMLOOOOOOODOOOOODOODOO
Orelational data0 0 XML OO OOOOOOODOOO
oDooDOoo

oo0® 000000 RDBOODOOODOO



Vol. 45 No. SIG 14(TOD 24)

<Order|{ID="1" date="9/30"]ItemID="A001" qty="10" />
<Order{ID="1" date="9/30"]ItemID="A002" qty="20" />
(a) EBAENKRE(TR)

<Order [D="1" date="9/30" >
<Orderltem ItemID="A001" qty="10" />
<Orderltem ItemID="A002" qty="20" />

</Order>
(b) EBELDORE
01 XMLOOOOOOOODODOooOooooo
Fig.1 Useless repetitions between strings in an XML
document.
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<Order ID=“1" date="9/30">
<Orderltem ItemID="A001" qty="10">
[<item Name="JHLT.L” />]
</Orderltem>
<Orderltem ItemID="A002" qty="20">
<Item Name="$R%E" />
</Orderltem>
</Order>
<Order ID="2" date="11/26" >
<Orderltem ItemID="A001" qty="20">
[<Item Name=";HLTL” />]
</Orderltem>
</Order>

02 J000O00OO0ODOODOODOOoboo
Fig.2 Hierarchical expression with a useless repetition.
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Fig.3 A mechanism of XML views on a relational
database.
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Fig.4 Expression of a relational data for RDB and an
XML document.
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<OrderID="1"] date="9/30" />

<Orderltem ItemID="A001" qty="10" />

<Orderltem ItemID="A002" qty="20" />
(a) BRBEBRAEBRLUBRT—2(TER)

<Order[ID="1"]date=49/30" >

<Orderltem ItemID="A001" qty="10" />
<Orderltem ItemID="A002" qty="20" />
</Order>

(b) BEREBERAEMRLIBIRT—4
05 0DO000000000000OO0
Fig.5 An example of redundancy on converting data
structure.
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S ( *SID, SNAME, STATUS, CITY )

SP ( *SID, *PID, QTY )
FOREIGN KEY (SID) REFERENCES S
FOREIGN KEY (PID) REFERENCES P

P (*PID, PNAME, COLOR, WEIGHT, CITY )
(a) RBDRF—<

[ H<l>Y 7 ]

(b) E/RE

(e) TTRIEAHECAOHETRTHEL
PEFRRAR & SRR

(o) TREHINEL () TREEZED
IR B

07 DOO0OOO0OoOOO0oOOOooOO01
Fig. 7 First example of converting from relationship to

hierarchical relations and reference relations.
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Fig.8 Second example of converting from relationship to
hierarchical relations and reference relations.
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Fig.9 ID relationship type and recursive relationship
type.
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Fig. 10 Decision algorithm for retrieval of hierarchical

relations and reference relations.
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Fig.12 Third example of converting from relationships to
hierarchical relations and reference relations.
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