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Design and Implementation of Indexing and Query Languages for
an Efficient Retrieval of SGML Documents

Bong-Shin Lee' - Kyong-Ho Lee'' - Seung-Kyu Ko' - Yoon-Chul Choy!''!

ABSTRACT

We present new methods for an efficient retrieval of SGML documents. We define IDDL (index database description
language) which is able to describe various information such as meta data, an indexing range, and the creation and
manipulation of a database. In addition, we design IDQL (index database query language) that can deal with querying
meta data as well as logical structure. Especially, the retrieval system based on IDDL and IDQL has been developed
and implemented, and has been experimented on large number of documents. Experimental result shows that the
proposed method provides the dynamic creation of an index database and a convenient retrieval environment.
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<!ELEMENT  doc - - (info, body) >

<ELEMENT info - - (suthor, date) — e} HolH - >
<ELEMENT author - - (#PCDATA) - A%
<ELEMENT date - - (HPCDATA) RECE S
<ELEMENT body - - (title, sbstract, content, ref) ~ HE >
<ELEMENT tile  -- (#PCDATA) A% >

<IELEMENT abstract - - (korean, english) - 8.9 >

<IELEMENT koresn - -  (para¥) - ARack >
<IELEMENT english - - (para¥) - JE8% >
<IELEMENT content - - (intro, main, close) - B
<IELEMENT intro - - (para¥) - AE >
<IELEMENT main - - (para¥) - EE .
<IELEMENT close - - (parat) - A8 >
<IELEMENT  ref - (parat) - ¥189>
<IELEMENT pars  -- (#PCDATA) >
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DOCMODEL 439 Est NODE 4=|HEE A5}
%t

<IELEMENT DOCMODEL - - ( NODE+ ) >
<!ELEMENT  NODE - ( NODE* ) >
<!ATTLIST NODE NAME CDATA #REQUIRED

ISRANGE (%bool;) TRUE >

(8! 3) DOCMODEL W2|HE2} NODE de|HE
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<DOCMODEL>
<NODE NAME={=E%] ISRANGE-FALSE>
<NODE NAME=H &>
<NODE NAME=#%></NODE>
<NODE NAME=8 ¢}>
<NODE NAME=% £ £ %></NODE>
<NODE NAME=3& 2 ¢></NODE>
</NODE>
<NODE NAME=¥ 5>
<NODE NAME=4£><NODE>
<NODE NAME=¥-£><NODE>
<NODE NAME=3)#><NODE>
</NODE>
<NODE NAME=% 3. 84><NODE>
</NODE>
</NODE>
| </DOCMODEL>
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<IELEMENT TABLE - - ( FIELD+ ) >
<IATTLIST TABLE NAME CDATA #REQUIRED
PRIMARYKEY CDATA " >
<IELEMENT FIELD - - CDATA >
<IATTLIST FIELD TYPE (Y%datatype;) CHARACTER
SIZE NUMBER 50
NOTNULL (%bool;) TRUE

KEYWORD  (%keywordiype;) IGNORED >

(718 5) TABLE W2|HES} FIELD WEIHE

(19 6)& TABLE® FIELD dgHEE o]&3}
of HolEg Heolg oojrt LAA HolEL AT
(long integer)®] A& #F3& zte 4dDe} 44
F¥9 HEA Y2 FAEHY 53 $EA dEE
A ieitt.

<TABLE NAME-" E£3*>
oy <FIELD TYPE="LONG"># 4 ID<PELD>
<FIELD TYPE"CHARACTER® KEYWORD="ADOFTED">'¥ B %< FIELD>
c -
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Hlol& zte] @A AHEE 7ledth E =FdAe
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Aol A9 A2E drl A #A Held B9
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<!ELEMENT RELATION -- (PRIMARY, FOREIGN) >

<IELEMENT PRIMARY -0 EMPTY >
<!ELEMENT FOREIGN - O EMPTY >
<!ATTLIST PRIMARY TABLE CDATA  #REQUIRED
FIELD CDATA #REQUIRED >
<IATTLIST FOREIGN  TABLE CDATA  #REQUIRED
FIELD CDATA #REQUIRED >
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<RELATION>
<PRIMARY TABLE= % ¥ FIELD-" 5 € 1D"></PRIMARY >
<FOREIGN TABLE=" R B FieL e U ID°>SPOREIGN>
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Fol g o LA HolED %Y dHolg o] @A
HEE o &3t AUHZE AXY F+ At HelE,
=, adn #AE A E Fo HE delEe A%
37] 915t Holge] e AP Folyt oW A%
ol Ye &g Fotd AYEck (2¥ 99l RECORD
dYHEE olH JRE Vet

<meLATION, (1% 1002 INSERT$t RECORD AHWEE o)
£ dolelE AAF delt, 9 HolB9 B¢
(& 8) RELATION 22/HE 712 of 993, 2994, 290 29FF Y=k AR
Hel AR 223 L X AsFg o byi Ko} =o &
<ELEMENT ~ RECORD (VALUE| SELECTEDVALUEY* > FH 2Y 223 e AR B’_j}é g=e
<ELEMENT  VALUE - ( #PCDATA ) > %4 HelEY £A HAARY e B IDE
CELEMENT  SELECTEDVALUE - - ( SELECT ) > FzH52 QRHA.
ELEMENT  SELECT ( FROM, WHERE ) > .
ELEMENT  FROM { #PCDATA ) > Heg ulel go] DOCMODEL® NODE dgd
<ELEMENT  WHERE : { #PCDATA ) > EE olg3o 49 R 29 A £ #A
ATILIST  RECORD TABLE  CDATA  #REQUIRED > o
CATILIST  VALUE FELD  CDATA  AREQURED > o &4 FZ2E FHIAT. od AR 4
<ATILST  SELECTEDVALUE FIELD  CDATA  #REQURED > e Ef 7z9 WU wt(leaf node)ol ANPEE
<ATILIST  SELECT FELD  CDATA  #REQUIRED > NODE dzj@iecth 4o AuE mag = gl
(8 9) =9 ¥y T dejue MODULE dg|9ES TEXTIMES g Holx
<INSERT>

<B100>
<B110>1997-008986</B110>
<B120>

<BR2I>FNEHFHE (Bl)</Bl2l>
</B120>

<B190>TH @RI F 53 (KR)</B190>
</B100>

<B200>
<B210>1997-010770</B210>
<B220>19970824</B220>
<B240></B240>

</B200>

<B300>

<B310>8711862</B310>
<B320>19950412</B320>
<B330>] 2 (US)</B330>

</B300>

<RECORD TABLE="%}%">

<VALUE FIELD="3} ¥ 73 &">PATDOC\980000031 </VALUE>
</RECORD>

<RECORD TABLE="% ">

<VALUE FIELD="% ¥ 5 ">1997-010770</VALUE>
<VALUE FIELD="% %] ¥ %}">1997-08-24</VALUE>
<VALUE FIELD="% % #">% /1 58] ¥ (B 1)</VALUE>
<SELECTEDVALUE FIELD="3}4">

<SELECT FIELD="#% ID"><FROM> Y </FROM>
<WHERE>%¢ 3¢ 7 £="PATDOC\98000003 1 "</WHERE>
</SELECT></SELECTEDVALUE></RECORD>

<RECORD TABLE="$- ">

<VALUE FIELD="%-1 # & 911 £">8711862</VALUE>
<VALUE FIELD="9-4 A & ¥ Y A">1995-04-12</VALUE>
<VALUE FIELD="-$-4 # 3 %">1997-008986</VALUE>
<VALUE FIELD="%] 3 5> 1] 3 (US)</VALUE>
</RECORD>

(a) SGML &A1 (980000031.sgm)
(a) an SGML document (980000031.sgm)

(b) IDDL. A (980000031.idx)
(b) an IDDL specification (980000031.idx)
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<IELEMENT MODULE - - ( TEXT+ ) >
<ELEMENT TEXT -0 EMPTY >

<IATTLIST MODULE PATH CDATA  #REQUIRED >
<IATTLIST  TEXT ELEMENT CDATA  #REQUIRED
SRC %URL;  #REQUIRED >

(8 11) Mol o de|HE

(19 12)¥ MODULE AW EE o| 43l 29l
ARE ARY dolth 48 B INTRO dIHE
o thdt MRloE A At ARl dFe el A
2 “D\Document\"e]l EA3tE dEEl(entity) Y
introntt& 2} 3},

<MODULE PATH="d:\document">
<TEXT ELEMENT="INTRO" URL="intro.ntt">
<TEXT ELEMENT="MAIN" URL="main.ntt">
<TEXT ELEMENT="CLOSE” URL="close.ntt">
</MODULE>
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A e dHoleE sl d2REd FAY AR
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Aty Ao Aol wE HolE A AEH
A& #¥& £AHnumber), dR{(date), 18]I &
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et d2E(text) Y€ FoHEAT (29 13
DQLe] #4¥E& BNF(Backaus-Naur Form) FHEZ
EdT Aot

A8 #80 e Ay FHE SQLY dikzis
fALee g5 f8e Al U= (A grh A4
AE, 28 EXE £¥9 A 1S (2R ghe)
‘=" (& EAEE AFEY) d4AE Fohead.
H g2 §¥9 A% *=’ (LS THYH @
AA4E Hesdrt

waba IDQLE wiEl dHole HMz FE sy
He HAae Hegxez gddE & U 48 B9
19999 19 19 ol¥o] wHEEHI oW AHEo Zxd
"“SGML"E€ E#H3le =2 = FJgEL gy
gt}

=8 REYA >= 19911 and AE = SGML'

condifion ::= dockind *:” logical_factor { logical_op logical_factor }
logical_factor ::= ["("] numeric_field numeric_op number {*)"]
1 {(") date_field date_op quoted_date ) ()]
1 [“("} string_field string_op quoted_string ) {*)”]
| [*("] text_field text_op quoted_string ) {*)"}
number :=n[“" [n]]
n = digit { digit }
quoted date =" ‘" date ¢’ "
quoted string ::= " ‘" any_character *’ ”
logical_op ::= “and” | “ L8 L | ugp |
numeric_op ;= ‘=" | 157 |1 o | Y=
date_op ::="=" 15" | Mg e e | M2
string_op 1=4=" | "1=" | “§="

text_op = "*="
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g2 Egle Hujdel Y F, w2 EF 449
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U] SQL Feoz ¥gdEn ¥ SQL EolA Ad
Hol&2 ZUstd W o]F glol wHolE o]Fo I
a8t7] Qe dolejwo| 28 Hzstd [Ee]E o
El{Yx= oJgld ¥uz 22 =8 &g 7T
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7oz @@

4 BM 9 2@

B =8dMe d83Yd @M SGML &4
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siste] Ajcle] diolEHlo]ag &Y £ loi]l
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<!-- SGML DTD for Description of Index Database

<ENTITY % doctype "INDEXDB"

<IENTITY %  URL "CDATA"

ENTITY % datatype "CHARACTERIINTEGERILONGICOUNTERIDATE"
<IENTITY %  keywordtype IGNOREDIKEYWORD

<IENTITY % bool "TRUE{FALSE"

<IENTITY % unig “ONEIDUP

<IENTITY % req "REQINULL

<!-- Entities for special symbols
<1-- Serade &shy and &cbsp are not widely deploved and so not included here
<IENTITY copy CDATA 8169 -~ copyright sign

PR |
S S S T S R R !
VIV VY VMV VYV Y Y Y VYV VY Y YV VY Yy

<IENTITY reg CDATA "&H74"  -- registered sign

<ENTITY amp CDATA °“&#38" - ampersand

ENTITY gt CDATA "&#2" - greater than

<IENTITY It CDATA "8 - less than

ENTITY quot CDATA "&#34" -~ double quote

<ENTITY nbsp CDATA "&160:" non breaking space

<t~ ELEMENTS MINIMIZATION CONTENT
<IELEMENT  %doctype: { DOCMODEL?, TRANSACT+ }
<ELEMENT  DOCMODEL .- { NODE- )

<ELEMENT ~ NODE - { NODE» }

<ELEMENT ~ TRANSACT ( CREATE | INSERT» }
<IELEMENT  CREATE ( TABLEx, RELATION+ }
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<ELEMENT TABLE - - ( FIELD+, INDEX+ ) >
<ELEMENT FELD - - ( #CDATA ) >
<IELEMENT  INDEX - - ( #PCDATA ) >
<IELEMENT  RELATION ( PRIMARY, FOREIGN) >
<ELEMENT ~ PRIMARY -0 EMPTY >
<IELEMENT  FOREIGN -0 EMPTY >
<ELEMENT = INSERT -- ( RECORD*, MODULE? ) >
<IELEMENT  RECORD ( VALUE | SELECTEDVALUE » >
<IELEMENT  VALUE -- { #PCDATA ) >
<!ELEMENT  SELECTEDVALUE - - { SELECT } >
<IELEMENT ~ SELECT -- ( FROM, WHERE ) >
<ELEMENT ~ FROM - - ( #CDATA ) >
<IELEMENT ~ WHERE - ( #PCDATA ) >
<ELEMENT  MODULE -- ( TEXT+ ) >
<{ELEMENT  TEXT -0 EMPTY >
<t-- ELEMENTS NAME VALUE DEFAULT -->
<ATTUST  NODE NAME CDATA #REQUIRED

ISRANGE (98hook) TRUE >
<IATTLIST  TABLE NAME . CDATA #REQUIRED >
<IATTLIST  PRIMARY TABLE (DATA REQUIRED

FEELD CDATA #REQUIRED >
<ATTLIST  FOREIGN TABLE CDATA REQUIRED

FIELD CDATA #REQUIRED >
<CATTLST  FELD TYPE éciatatype:) CHARACTER

SIZE NUMBER 20

NOTNULL  (%book) TRUE

KEYWORD  (%keywordtype:) IGNORED >
<IATTLIST  INDEX FIELDNAME  CDATA #REQUIRED

ISPRIMARY  (%book:) TRUE

ISUNKQUE  (%unig;) DUP

ISREQUIRED  (%req:) REQ >
<TATTLIST ~ RECORD TABLE CDATA #REQUIRED >
<IATTLIST  VALUE FIELD CDATA #REQUIRED >
<IATTLIST ~ SELECTEDVALUE FIELD CDATA #REQUIRED >
<IATTLIST  SELECT FIELD CDATA #REQUIRED >
CATTLIST ~ MODULE PATH CDATA #REQUIRED >
CATTLIST  TEXT ELEMENT  CDATA #REQUIRED

SRC %URL #REQUIRED >
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