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Implementation of DTD preparation tool
DSD(Document Structure Detector)

HIDEKAZU TANAKA! and KyoJ1 UMEMURA!Y

Recently, in the preservation and distribution of various document and data, information
is computerized. In this computerization, it is noticed that XML is getting attention. As the
features of XML, a tag can be freely defined, and it is why the expression of the general data is
possible. However, it is not easy to make DTD that defines the structure of XML. Therefore,
the method for efficiently making D'TD is desired. We have developed a tool, which form a
consistent DTD from the XML documents without DTD. In this paper, this tool is described
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with its motivation and implementation.
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<DOC>
<TITLE>DTDERL Y — /A DSD D #E2E</TITLE>
<AUTHOR>H 35 f1</AUTHOR>
<AUTHOR>#341#% Fl</AUTHOR>

</DOC>

Bi1i XMLAVARY v ADOH
Fig. 1 Example of XML instance

HBEERE RS
T ET R <!ELEMENT X (A) >
OE S L < IX1EHHH <lELEMENT X (A?) >
OEILL LB <!ELEMENT X (A*) >
1EIEL B <IELEMENT X (A+) >
HBRIEF % &RE
XDOEH# L LTABMIERICHE

<IELEMENT X (A,B) >
XOE#E LTABOWTRMNSHE
<IELEMENT X (A[B) >
ZTOMOBERE
XDEHL LTTFF A MHPHER
<IELEMENT X (#PCDATA) >
XOBERBA G HIE LRV (ZBEH)
<!ELEMENT X EMPTY >
XOFE#E L TEBEOERAHE (EEER)
<IELEMENT X ANY >

F2 DTD TOXRKNLHELEDER
Fig. 2 Definition of basic structures in DTD
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<DOCTYPE DOC |

<!ELEMENT DOC (TITLE,AUTHORH) >
<!ELEMENT TITLE (#PCDATA) >
<IELEMENT AUTHOR (#PCDATA) >
1>

B3 M1dXMLAYR¥YADDTD
Fig. 3 DTD of XML instance in Fig. 1

XML instance
<X>
<A>...</A>
<B>....</B>
<B>.....</B>
</X>
DTD

<IELEMENT X (A,B+) >

Graphic representation

B4 DTD Ok (F-—EFROEHEHHR)
Fig. 4 Preparation of DTD
(Consecutive occurrence of same elements)
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XML instance
<X>
<A>...</A>

DTD
<!ELEMENT X (A|B)* >

Graphic representation
S — (22
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Fig. 5 Preparation of DTD
(Re-occurrence of same elements)
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XML instance
<X>
<A>....</A>

<X>
<B>....</B>
</X>

DTD
<IELEMENT X (A?,B) >

Graphic representation

6 DTD DfEsk (BN MH)
Fig. 6 Preparation of DTD
(Absense of element)
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XML instance
<X>
<A>.. . . </A>
<B>....</B>

<B>...</B>
<A>..</A>
</X>

DTD
<IELEMENT X (A[B)* >

Graphic representation

7 DTD Ofei (BEHOHBNF OZAL)
Fig. 7 Preparation of DTD
(Changed order of elements)
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<REC>

<ACCN>gakkai-0000000001</ACCN>

<TITL TYPE="kanji">BR EI3&H % FAICAL & £ D R</TITL>

<AUPK TYPE="kanji">/NEF K / KJIF EFR / BEIR F1T / /hHK —BR</AUPK>

<CONF TYPE="kanji">Bf63FBRFRLE K& MM </CONF>

<CNFD>1988. 03. 29 - 1988. 03. 31</CNFD>

<ABST TYPE="kanji"><ABST.P> K #% TOEMM L BREBKE S XIETHCAIY 7 bV =7 L ZOHRBITHOVTERTND, &
CAI = v Ea— 2 RHBEI N IEREFEREZEADO LR U THBMICER T2 &, MEZEXTAANTL LR RER
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B BEECTERARTHE EORE L, HEEOFAEZLDACAIOEREROT v r— b, BLIURKROBIIET 2HES

<KYWD TYPE="kanji">BRE // HE<KYWD>
<SOCN TYPE="kanji">BERFE</SOCN>
</REC>

BREIL, BELESL L, BRE LTI DOEREITo, </ABSTP><ABST>
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Fig. 8 Example of NTCIR-1 data

<IDOCTYPE NACSIS |
<!ELEMENT NACSIS (REC+) >
<IELEMENT REC (ACCN,TITL,AUPK?,CONF,CNFD,
ABSTKYWD?,SOCN) >
<IELEMENT ACCN (#PCDATA) >
<!ELEMENT TITL (#PCDATA) >
<IELEMENT AUPK (#PCDATA) >
<IELEMENT CONF (#PCDATA) >
<IELEMENT CNFD (#PCDATA) >
<|ELEMENT ABST (ABST.P+) >
<!ELEMENT ABST.P (#PCDATA) >
<IELEMENT KYWD (#PCDATA) >
<IELEMENT SOCN (#PCDATA) >
P

®M9 NTCIR-1D7—¥H»o&EHLA DTD
Fig. 9 Generated DTD from NTCIR-1 data
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<IDOCTYPE VEHICLE [

<IELEMENT VEHICLE (INVENTORY_NUMBER, MAKE,
MODEL, ' YEAR,
PICTURE, STYLE,
DOORS, PRICE,
MILEAGE, OPTIONS,
OWNER) >

<IELEMENT INVENTORY_NUMBER (#PCDATA) >

<IELEMENT MAKE (#PCDATA) >

<IELEMENT MODEL (#PCDATA) >

<IELEMENT YEAR (#PCDATA) >

<IELEMENT PICTURE (#PCDATA) >

<IELEMENT STYLE (#PCDATA) >

<IELEMENT DOORS (#PCDATA) >

<!ELEMENT PRICE (#PCDATA) >

<!IELEMENT MILEAGE (#PCDATA) >

<IELEMENT OPTIONS (Power_Locks?, Power_Window?,
Stereo?, Air_Conditioning?,
Automatic?, Four_Wheel_Drive?,
Interiors?, AlloyWheel?,
Note?) >

<IELEMENT OWNER (NAME,EMAIL,PHONE) >

<IELEMENT Power_Locks (#PCDATA) >

<!ELEMENT Power_Window (#PCDATA) >

<!ELEMENT Stereo (#PCDATA) >

<IELEMENT Air_Conditioning (#PCDATA) >

<IELEMENT Automatic (#PCDATA) >

<!ELEMENT Four_Wheel_Drive (#PCDATA) >

<IELEMENT Interiors (#PCDATA) >

<IELEMENT AlloyWheel (#PCDATA) >

<IELEMENT NAME (#PCDATA) >

<IELEMENT EMAIL (#PCDATA) >

<IELEMENT PHONE (#PCDATA) >

>

16 F ¥ 7V XML 7—4% D DTD (Vehicle.dtd)
Fig. 10 DTD of sample XML data (Vehicle.dtd)
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Vehicle_1.xmi
<VEHICLE> .
<INVENTORY_NUMBER>1</INVENTORY_NUMBER>
<MAKE>Dodge</MAKE>
<MODEL>Durango</MODEL>
<YEAR>1998</YEAR>
<PICTURE>DodgeDurango.jpg</PICTURE>
<STYLE>Sport Utility</STYLE>
<DOORS>4</DOORS>
<PRICE>18000</PRICE>
<MILEAGE>32000</MILEAGE>
<OPTIONS>
<Power_Locks>Yes</Power_Locks>
<Power_Window>Yes</Power_Window>
<Stereo>Radio/Cassette/CD</Stereo>
<Air_Conditioning>Yes</Air_Conditioning>
<Automatic>Yes</Automatic>
<Four_Wheel_Drive>Full/Partial</Four_Wheel_Drive>
<Note>Very clean</Note>
</OPTIONS>
<OWNER>
<NAME>Douglas Briggs <NAME>
<EMAIL>DBriggs@aDomain.Com</EMAIL>
<PHONE>781 781 7811</PHONE>
</OWNER>
</VEHICLE>

Vehicle_3.xml
<VEHICLE>
<INVENTORY_NUMBER>14</INVENTORY_NUMBER>
<MAKE>GMC</MAKE>
<MODEL>Suburban</MODEL>
<YEAR>1997</YEAR>
<PICTURE>GMCSuburban.jpg</PICTURE>
<STYLE>Sport Utility</STYLE>
<DOORS>4</DOORS>
<PRICE>28000</PRICE>
<MILEAGE>45000</MILEAGE>
<OPTIONS>
<Power_Locks>Yes</Power_Locks>
<Stereo>Radio/Cassette/CD</Stereo>
<Automatic>Yes</Automatic>
<Interiors>Fabric</Interiors>
<Air_Conditioning>Yes</Air_Conditioning>
</OPTIONS>
<OWNER>
<NAME>Dealer</NAME>
</OWNER>
</VEHICLE>

Vehicle_2.xml
<VEHICLE>
<INVENTORY_NUMBER>10</INVENTORY _NUMBER>
<MAKE>Ford</MAKE>
<MODEL>Explorer</MODEL>
<YEAR>1996</YEAR>
<PICTURE>FordExplorer.jpg</PICTURE>
<STYLE>Sport Utility</STYLE>
<DOORS>4</DOORS>
<PRICE>18000</PRICE>
<MILEAGE>105000</MILEAGE>
<OPTIONS>
<Power_Locks>Yes</Power_Locks>
<Stereo>Radio/Cassette</Stereo>
<Automatic>Yes</Automatic>
<Interiors>Fabric</Interiors>
<Air_Conditioning>Yes</Air_Conditioning>
<Note>Pre-owned, very clean</Note>
</OPTIONS>
<OWNER>
<NAME>Shawn Denoncour</NAME>
<EMAIL>SDenoncour@aDomain.Com</EMAIL>
<PHONE>781 781 785</PHONE>
</OWNER>
</VEHICLE>

Vehicle_4.xml
<VEHICLE>
<INVENTORY_NUMBER>19</INVENTORY_NUMBER>
<MAKE>Jeep</MAKE>
<MODEL>Gran Cherokee</MODEL>
<YEAR>1997</YEAR>
<PICTURE>JeepGranCherokee.jpg</PICTURE>
<STYLE>Sport Utility</STYLE>
<DOORS>4</DOORS>
<PRICE>24000</PRICE>
<MILEAGE>97000</MILEAGE>
<OPTIONS>
<Power_Locks>Yes</Power Locks>
<Power_Window>Yes</Power_Window>
<Stereo>Radio/Cassette/CD</Stereo>
<Automatic>Yes</Automatic>
<Interiors>Leather</Interiors>
<Air_Conditioning>Yes</Air_Conditioning>
<Note>Most popular sport utility</Note>
</OPTIONS>
<OWNER>
<NAME>Dealer</NAME>
</OWNER>
</VEHICLE>

11 F ¥ 7V XML 7—% (Vehicle.?.xml)
Fig. 11 sample XML data(Vehicle.?.xml))
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<IDOCTYPE VEHICLE [

<!ELEMENT VEHICLE (INVENTORY_NUMBER ,MAKE,
MODEL,YEAR PICTURE,STYLE,DOORS,PRICE MILEAGE,
OPTIONS,OWNER) >

<IELEMENT INVENTORY_NUMBER (#PCDATA) >
<IELEMENT MAKE (#PCDATA) >

<IELEMENT MODEL (#PCDATA) >

<!ELEMENT YEAR (#PCDATA) >

<!ELEMENT PICTURE (#PCDATA) >

<!ELEMENT STYLE (#PCDATA) >

<IELEMENT DOORS (#PCDATA) >

<!ELEMENT PRICE (#PCDATA) >

<IELEMENT MILEAGE (#PCDATA) >

<IELEMENT OPTIONS (Power_Locks,Power_Window?,
Stereo,(Air_Conditioning|Automatic[Four_Wheel_Drive[Note
|InteriorsjAlloyWheel)*) >

<!ELEMENT Power_Locks (#PCDATA) >

<!ELEMENT Power_Window (#PCDATA) >

<IELEMENT Stereo (#PCDATA) >

<IELEMENT Air_Conditioning (#*CDATA) >
<IELEMENT Automatic ({PCDATA) >

<!ELEMENT Four_Wheel_Drive (#PCDATA) >
<IELEMENT Note (#PCDATA) >

<!ELEMENT OWNER (NAME,EMAIL? PHONE?) >
<!ELEMENT NAME (#PCDATA) >

<!ELEMENT EMAIL (#PCDATA) >

<IELEMENT PHONE (#PCDATA) >

<IELEMENT Interiors ({PCDATA) >

<!ELEMENT AlioyWheel ({PCDATA) >

>

®i2 Hy 7AW XML 77— X h&ERLAZDTD
Fig. 12 Generated DTD from sample XML data
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