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Storage and Retrieval of XML Documents Without
Redundant Path Information

Hiye-Ja Lee' - Byeong-Soo Jeong™ - Dae-Ho Kim™ - Young-Koo Lee'

ABSTRACT

This paper proposes an approach that removes the redundancy of path information and uses an inverted index, as an efficient way to
store a large volume of XML documents and to retrieve wanted information from there. An XML document is decomposed into nodes
based on its tree structure, and stored in relational tables according to the node type, with path information from the root to each node.
The existing methods using path information store data for all element paths, which cause retrieval performance to be decreased with
increased data volume. Our approach stores only data for leaf element path excluding internal element paths. As the inverted index is
made by the leaf element path only, the number of posting lists by key words become smaller than those of the existing methods. For the
storage and retrieval of XML data, our approach doesn’t require the XML schema information of XML documents and any extension of
relational database. We demonstrate the better performance of our approach than the existing approaches within the scope of our
experiment.

Key Words : Retrieval of XML Documents, Path Information, Leaf Element Path, Internal Element Path, Inverted Index
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Element (docID, pathID, start, end, index, reindex)
Attribute (docID, pathID, start, end, value)

Text (docID, pathID, start, end, value)

Path (pathID, pathexp)
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SELECT el.docID, el.start, el.end

FROM Element el, Path pl

WHERE  pl.pathexp="#/PLAY#/ ACT#/EPILOGUE#/SPEECH%’
AND el.pathID=pl.pathID;

XRelol 4] start, end &2 si}e] XML &4 oA 2z
29 &ME #FA87] Y3, index, reindex $4& FA
EE Aold Mg FAS] 3 et 2y A

PN s =2 £M9% FAREES Aol £A4E f7

= IDE o] &3l Z start, end, index, reindex

X8

2.2 XiR-Linear
XIR-Linear "< dlif29| o]dAd XML EAME9)
g F& WX FdoE ZFHH o= Hesr] 9% Py
HAE HolEE o] & 27l Y Wi sRke F
o gElx Jeg o)gsle Ao Ao ELAHE PN
ol F28 d2eZ T8, Hold Hz e

eX

<
=
=

i

£ o
).,
&R R

il

dEFZEO S8 MAHT XML S2AM2 HE R 2Hel 7IY 665

XIR-Linear "ol 4]
A% A% FxE e 2o,

LabelPath (pid, labelpath)
LabelPath Inverted Index (keyword, posting list)
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{pid, occurrence_count, offsets, label_path_length}
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<play>
<title>Hamlet</title>
- <act>
<title>ACT I</title>
<scene>
<title>SCENE 1 Elsinore. A platform ..</title>
<stagedir>FRANCISCO at his post ...</stagedir>
<speech>
<speaker>BERNARDO</speaker>
<line>Who's there?</line>
</speech>
<speech>
<speaker>FRANCISCO</speaker>
<line>Nay, answer me: stand, and ...</line>
</speech>
</scene>
</act>
<act>
<fact>
</play>
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Play 1 001001
title 11 001001.001001
act 12 001001.002001
act 1.3 001001.003002
ftext 111 001001.001001.001001
title 121 001001.002001.001001
scene 1.22 001001.002001.002001
#itext 1211 001001.002001.001001.001001
title 1221 001001.002001.002001.001001
stagedir | 1.22.2 001001.002001.002001.002001
speech 1.22.3 001001.002001.002001.003001
001001.002001.002001.004002
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Path (LEP_ID, pathExp)
PathIndex (keyword, {LEP_ID, level})
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/play

/play/title

/play/act

/play/act/title

/play/act/scene
/play/act/scene/title
/play/act/scene/stagedir
/play/act/scene/speech
/play/act/scene/speech/speaker
/play/act/scene/speecty/line
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/play/title

/play/act/title
/play/act/scene/title
/play/act/scene/stagedir
/play/act/scene/speech/speaker
/play/act/scene/speech/line
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play <> <21> <Bl> <41> <5 1> <6,1>
title <1,2> <2,3> <34>

act <2,2> <32> <4,2> <52> <62>

scene <33> <4,3> <53> <6,3>

stagedir <4,4>

speech <54> <64>

speaker <55>

line <6,5>
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Element (docID, nodelD, RLEP_ID, level, nodeName)
Text {(docID, nodeID, RLEP_ID, level, value, nodeName)
Attribute (docID, nodeID, RLEP_ID, level, value, nodeName)
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procedure findMatchedPathID_EQ (label, level)
returns matched LEP_IDs in PathIndex Table

begin

SELECT pil LEP_ID

FROM PathIndex pil

WHERE pilkeyword = label AND pillevel = level;
end

procedure findMatchedPathID_GTE (label, level)
returns matched LEP_IDs in PathIndex Table

begin

SELECT pil LEP_ID

FROM PathIndex pil

WHERE pil keyword = label AND pil.level >= level;
end

(D8 5) dEHEY 3do| = Z=ID e EXE

procedure SearchNodes(PE: path expression of query, NOL: number
of labels of PE)
returns nodeSet: set of nodes
begin
// find LEP_IDs with the same label and level in Pathlndex
Table
initialize matchedPathIDsen NOL
i=0
foreach label of PE do
begin
if (PE has '//" and the label appears after the first '//’)
then
matchedPathIDsetli++] =
findMatchedPathID_GTE(label, i+1);
else matchedPathIDset{i++] = findMatchedPathID_EQ(label,
level);
end
// filter LEP IDs that are stored in all matchedPathIDsets for
all labels of PE
initialize filteredPathIDset;
foreach LEP_ID of matchedPathIDset{0] do
begin
filter LEP_ID that is stored in all matchedPathIDsets;
if (filtered) then
store LEP_ID in filteredPathIDset;
end
// find nodes with the same LEP_ID, level and value in
Element/Text/Attribute Table
initialize nodeSet;
for (i = 0; filteredPathIDset[i] != NULL; i++) do
begin
if (PE has '//') then
nodeSet +=
findMatchedNode_GTE(matchedPathIDsetfi], level);
else if (PE has same-named sibling index) then
nodeSet +=
findMatchedNode_IDX{matchedPathIDset[i], level, idx_level,
idx_value);
else if (PE has attribute value) then
nodeSet +=
findMatchedNode_ATT{(matchedPathIDset{i], level, att_value);
else if (PE has text value) then
-nodeSet +=
findMatchedNode_TXT(matchedPathIDsetlil, level, txt_value);

else nodeSet +=
findMatchedNode_EQ(matchedPathIDsetli], level);
end
return nodeSet;

end

procedure findMatchedNode_EQ (LEP_ID, level)
returns matched (docID, nodeID)s in Element Table

begin

SELECT el.docID, el.nodelD

FROM Element el

WHERE el.RLEP_ID = LEP_ID AND ellevel = level;
end

procedure findMatchedNode_TXT (LEP_ID, level, txt_value)
returns matched (docID, nodeID)s in Text Table

(38 4) 2o M| gna|E

- begin

SELECT tl.docID, tl.nodelD

FROM Text t1

WHERE tL.RLEP_ID = LEP_ID AND tl.level = level

AND tl.value LIKE '%"txt_value”%';
end

(3% 6) =Ho|E0M diE =8 F= HAQ of
(LEP_IDs)& 9 Adx HolEoA Zeln ZHE ID
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