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An Indexing Scheme for Efficient Retrieval and Update
of Structured Documents Based on GDIT

Young-Ja Kim'- Jong-Min Bae'!

ABSTRACT

Information retrieval systems for structured documents which are written in SGML or XML support partial retrieval
of document. In order to efficiently process queries based on document structures, low memory overhead for indexing,
quick response time for queries, supports to powerful types of user queries, and minimal updates of index structure for
document updates are required. This paper suggests the Global Document Instance Tree(GDIT) and proposes an
effective indexing scheme and query processing algorithms based on the GDIT. The indexing scheme keeps up indexing
and retrieval efficiency and also guarantees minimal updates of the index structure when document structures are

updated
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3. Global Document Instance Tree(GDIT)
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GDIT(targetElement, N, ANCESTORS)
(1) if (The Nth targetElement having ANCESTORS as its
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(2)
(3
4
(5)

get the DEN of targetElement from the DTD tree:
increment j of (i, j) attached to the DTD node;
assign j to IEN of targetElement:
insert a targetElement with (DEN, IEN) into GDIT;
}
else
return;
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index(DIN, targetElement, N, ANCESTORS){
while(DIN is not indexed) {
if (The Nth targetElement having ANCESTORS as its
ancestor is text-level element) {
get the (DEN, IEN) of targetElement from the GDIT;
while((indexWord = read(DIN)) != newElement){
if(indexWord is indexing word) {
if(occurrence frequency of indexWord ) 1)
increment of frequency of indexWord in
inverted list;
elsef
assign 1 to frequency of indexWord,
store <indexWord, <DIN, (DEN, IEN)>,
frequency> to inverted list;

)
)
targetElement = newElement;
| GDIT(targetElement, N, ANCESTORS);

Else{
get the DEN of targetElement from DTD tree;
delete (DEN, N)s except targetElement’s ancestors
in ANCESTORS;
store (DEN, N) of targetElement to record array
ANCESTORS:;
targetElement = read(DIN);
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retrieval(queryWord, queryElement){

(1) get <keyword, frequency, <DIN, (DEN, IEN)> from the queryWord
in the inverted list.

(2) for each <keyword, frequency, <DIN, (DEN, IEN)>>{

(3) get a ancestors’ path of the (DEN, IEN) from the GDIT;

(4) store the path into a record array PATH;

5) /* get the (DEN, IEN) of the queryElement */

(6) while(the entry for the queryElement in the Element-DTD
table is not empty){
(7} get a tuple (DEN', Level) for the queryElement from the DTD
tree;
@®) If (DEN" == PATHI[Levell DEN){
(9) weight{PATH[Level]] += frequency;
(10) break:
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delete(DIN, deleteElement, N, ANCESTORS)
for (each text-level elements of deletetElement){
get the (DEN, IEN) of text-level Element from the GDIT;
for (each deleteWord of text-level Element){
/* delete an entry from inverted list +/
while (1)
get a next entry <keyword, frequency, <DIN' (DEN'EN’)
>> in inverted list matching with deleteWord;
if (<DIN, (DEN, IEN)> == <DIN’, (DEN'JEN')>) {
glg:ie the entry from the inverted list;
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10) }
1 }
12) )
3 )
14)  for (each sibling targetElement of deleteElement of DIN)
/+ update IEN of the sibling element having same name with

deleteElement. %/
(15) GDIT (targetElement, N, ANCESTORS),
(16) get DEN of targetElement from the DTD tree;
(17 if (DEN of deleteElement == DEN of targetElement) {
(18) for (each sub elements of targetElement)}{
(19) GDIT(targetElement, N, ANCESTORS);
(20) if(sub element is text-level element)(
2n gg [)tI}’llg (DEN, IEN) of the subElement from the
22) update EID of the subElement with <DIN, (DEN,

\ IEN)> in EID table;
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insert(DIN, insertElement, N, ANCESTORSH
(1) index(DIN, insertElement, N, ANCESTORS);
/* update EID of the sibling element of insertElement having
same name with insertElement */
(2) for (each sibling targetElement of insertElement of DINX
(3 GDIT(targetElement, N, ANCESTORS),
(4) get DEN of targetElement from the DTD tree;
(5 if (DEN of insertElement == DEN of targetElement)

6) for (each sub elements of targetElement)

7 GDIT(targetElement, N, ANCESTORS);

@8 if(sub element is text-level element(

9 get the (DEN, IEN) of the subElement from the
GDIT:

(10) update EID of the subElement with <DIN, (DEN,
[EN)> in EID table;
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