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Query Processing using Information of Parent Nodes
in Partitioned Inverted Index Tables

Myung-Soo Kim*, Byung-Yeon Hwang"'r

ABSTRACT

Many heterogeneocus XML documents are being widely used with the increasing employment of XML,
and the importance of data structure research for more efficient document management has been growing
steadily. We propose a query processing technique which uses parent node information in a partitioned
inverted index tree. The searching efficiency of these heterogeneous documents is greatly influenced
by the number of query processing and the amount of target data sets in many ways. Therefore, consider~
ing these two factors is very important for designing a data structure. First, our technique stores parent
node’s information in an inverted index table. Then using this information, we can reduce the number
of query processing by half. Also, the amount of target data sets can be lessoned by using partitioned
inverted index table. Some XML documents collected from the Internet will be used to demonstrate the
new method, and its high efficiency will be compared with some of the existing searching methods.
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LablePath Inverted Index (keyword, posting list)
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Node (nodeNum, nodeName)

Path (LEP_ID, pathExp)
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LEPID [ pathifxn

) PLAY 1 PLAY.TITLE

2 TITLE 2 PLAY.PLAYSUBT

3 PLAYSUBT - -

. AT 3 PLAY.ACT.TITLE

5 SCENE 4 PLAY.ACT.SCENE.TITLE

6 STAGEDIR 5 PLAY.ACT SCENE.STAGDIR

7 SPEECH 6 PLAY.ACT SCENE.SPEECH.SPEAKER
2 SPEQ:S‘R 7 PLAY.ACT SCENE.SPEECH.LINE
10 | RUNNINGTIME 8 PLAY RUNNINGTIME.ACT SCENE.
11 @id 9 PLAY.Gid

(a) Nodc table (b) Path table
TR S ]
2 334> 2 <12.1> <445> B
3 <221>
4 <B3.10> 4 | <B21> <doi> <B2l> <62l> <7215
s | <430 @i 5 <844> ]
<6,34> <734> 6 <545>
P 657> 7 <645> <T45>
10 821>
9 <157> m <z

(c) PathIndexQdd
table

3% 1. Path HO[&ED Pathindex Eiolg2| of

(d) PathlndexEven table

B o olgiA HIOIZ0IM B2=0 AEE olsst 39 XMdl 909

TZ£% FYH TEE AANTH
Z ez FRE A dole dE & 44
HE % E ID(Representative Leaf Element Path ID,
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A 71 e e e v dEdE HE29 IDE
RLEP_IDZ A}8-3th RLEP_IDE A& gt A&
Wi dejHES AZE w2 ARSHA e £
olmg 2z} k9] 44 F RLEP_IDIA 9 level©
2715 0] it} vpA 2o 2 nodelDE Tatarinov &
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Aol EgE APl HAHA Fol ¢4 =29
(Dewey order encoding)& ARg-3ho] vebdch o
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o NEHHE =22 TRE 4 b, dEIRE
wEE AH dYWES} g degE wE A7

sld, XML EZl8 74T 3¢ #E9 AY vpAe
22 =2 3t AF Wyl 2 =5 el
BAY deolelwol= A7 FxE vhEF 2ot
Element (doclD, nodelD, RLEP_ID, level, node-
Name)
Text (docID, nodelD, RLEP_ID, level, value)
Attribute (docID, nodelD, RLEP_ID, level, value)

3.3 & XM2| 7o ME &4

At ol FRi-sel Aud ozt o 2
U HolEg ol g W) M FFL 2A W 7
A% ol 9% & Ak Aje] TP Aol
o] 2.8 shjolm 13l0] FE AYUEY A, 4
ool XFE ool 27 shtelm aRe] FE
AYRET} opd A GAOZ NFT BS, A
Zg9 Hoje] F 7] ol4olx FE AYHES
AAE A, kAo dejo] T3 Folgol A
& gaoz AgsAT dolie] T 7 olatel Ay
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Typel : /PLAY B [ rypez : wact tor Lav) |

SELECT El.nodelD
FROM Element E1
WHERE El.docID = docID
OR E1l.RLEP_ID={LEP_ID}

(@ 38 1 ) 3 2

Typed : PLAY/ACT/SCENE || | Tyoet - /munNiNGTIMEZACT ||

SELECT El.nodefD
FROM Element El
WHERE El.docID = docID

SELECT El.nodelD
FROM Element El
WHERE E1RLEP_ID={LEP_ID}

SELECT Ei.nodelD
FROM Element El
WHERE EL.RLEP_ID={LEP_ID}

{c) 73 3 d) +38 4

a8 2. ®Hef X2|2] Yl 7HX] 7Y

HA F8 19 22 A4S doold &7 gt
olBo] £E AZHUER] Ho| HE3}r] B X

g g 2EE ZA4E 9ar) 912 Document H
oA 3|3 do)EE rootEleme.E ZtE doclD
L°} A}l 74 29 2 FE 798 19 FA
10]o]o] &% #o|Bo FE JYHE oF
¢17] W& Document Hlo| B3} X AE
25 AM3le YA de doclDVE LEP_ID
B3t Aok 19 39 25 Aol &
EE9 Zo|rt Hasinz n(d nd n>19
2} # o] BES PathIndexEventl o] £ A
}5] Fejolo] AA Helrt EFY BT vHAH
= PathlndexOdd ®| o] EolA At LEP_
D AZS devk 78 49 BS 59 33 A8
AAsE, A& gAom Ayl AFEH=E=E
PathIndexEven H|©]& 3 PathIndexOdd H)|°]E 2
o] Brlsdith watA FE HolE EFE A
3le] LEP_ID Ag-S ded. 4AZ Folx= g%
g Adoole o vl /A fFES /2 QA AR
FUsHA st HEE § ded 2 d= dST
2
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{(@a: mavactyspescn || [as - vact/sceneming 1

SELECT El.nodelD

FROM Element E1

WHERE El.docID = doclD
AND E1.RLEP ID = {LEP_ID}

SELECT ElnodelD
FROM Element El
WHERE E1.RLEP_ID = {LEP_ID}

Q49 AEg /g 71ELR YFW /PLAY/
ACT'$} //SPEECH’ F 719] 297} dd}. ol 4z}
% 1% #3 490 siBsle Aol AN dBE W
WMo 2 docIDS LEP_ID H3H& o} AND dite
2 Zogct Q59 A gA dolof i /7t
EFE 7] "R olE FFL= //ACT/

SCENE'¢} “//LINE'®] & 7j9 Aoz vt //
LINE' & oo 234 # o] &9 ?‘?}Url’r‘i"l?‘l”} a
Fo] RE dZHET} obdo] HE317] o7l
40] sgE ) wEpA Yozl F osle] dojg %"‘1
A3 73 49 gt $YO 2 LEP D JA¥S
gohjjo] Aojsit}, olnjg WHES Aty 1
39 ¥nEFE RS AT
dngEe My FAo =W A& Q4= //
JELRE F Y AR oz UrojxA drh
of Urojxl HoEE F A HA Afo] & 3}
o] gol&-E 23 Ivtd XML 24 59 H4
£ Document o} A A&5tA o), 1 vte] A
§ 71F°] He =29 depthet ¥ E =9 nodelD
& o] &3} Pathindex Hlo]Eo| A 28 g~
£ AAg o] AYE ol AYEEY F
HHE3LIL, o] & B wrEolXe X4 H2E
59 &S tempPathlDset ol2ka 3}
,BE tempPathIDset——g of ¥FoZ X¥H
LEP_ID7} 23z e =271 X389 ZF29
LEP_ ID°‘—°‘ & 4= Atk Q49 dolA F sje] e
RN AA A)EL depth7} 20]3 R
nodeID7} 191 28 g2EEd g FAL 53
A H (o) AL X228 H2EQ F ¥ a4t
2013 Al HiA 847 19E ujginh), T WA 29
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Algorithm SearchNodes

Input : PEsetl]:path expression of query divided by inner '//’,
NOL:number of labels of PEset(]

Qutput : set of nodes matching the all of PEset{]

begin
initialize docIDset[], tempPathiDsetf];
n e 0
while n<PEset.length do
begin
if (n=0 and NOLI[nl=1) then
if (PEsetln] appears after the first /') then
docID < getDocID(PEset{n]);
else
docID « getDocID(PEset{n]);
tempPathlDset[n) — getTempPathlDset(PEset(n]);
else
tempPathlDset[n] « getTempPathiDset(PEsetlnl);
end
filter LEP_IDs that is stored in all tempPathIDsct{] and then store LEP_ID in
filtcredPathlIDset;
return findMatchedNode(docID, filteredPathiDset);
end

Algorithm findMatchedNode
Input : doclD, filteredPathIDset
Qutput : set of nodes matching the docID and filteredPathiDset
begin
SELECT ELnodelD AS nodeSet]} FROM Element E1
‘WHERE docID={doc{Dset} AND RLEP_D={filteredPathIDset};
return nodeSetl);
end

a7 3. FEoRx 2ol M| ¥u2|F
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