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Abstract As XML is a de facto standard for a data exchange language, there have been several
researches on efficient processing XML queries. The most important thing to consider when
processing XML queries is how efficiently we can process path expressions in queries. Some previous
works make results by performing a sequence of join operations on all records corresponding to labels
in the path expression. Others works check the existence of paths in the query using an RDBMS's
string comparison operator and make results by extracting the records corresponding to the paths.

In this paper we suggested a new query planning algorithm based on path containment relationships
and two join operators supporting the planning algorithm. The join operators use only the records
related to the paths in a query as input data, scan them only once, and generate result data using a
pipelining mechanism. By analysis and experiments, we confirmed that our techniques(a new query
planning algorithm and two join operators) achieved significantly higher performance than other
previous works,
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<dataset subject="astronomy"> 1 2 3 4

M

<history> 101
<ingest> 102
<creator>103
<lastName>104
KSMIN 105
</lastName> 106
<affiliation>CDS</affiliation> 107 108 109
</creator>110
<date>111
<year>1997</year> 112 113 114
<month>Feb</month> 115 116 117
<day>04</day> 118 119 120
</date> i21
</ingest> 122
<revisions> 123
<revision> 124
<creator> 125

</revision>145
</revisions>146
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<identifier>I_130.xmi</identifiar> 148 148 150
</dataset> 151

astronomy[3)

creator

SUNKNOWN</I 126 1£7 128
</creator> 129 KSMIN
<date> 130 f105])

<year>UNKNOWN</year> 131 132 133
</date> 134
<para> ... </para> 135 144
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Algorithm makeQueryTree(P) { R = makeTrecNode(oull,P); return R; } // R is the root node of the query tree.

1* N: 2 node of the query tree */
7* X,Y : 8 new node of peth-based query tree. ¢/
7* preds : an array which om(-iupvediulep-i\ expressions surrounded by *[* and ¥

” « & path expression

(N == nall) { prevPath = nul u } 1 for root node.

clse | prevPath = N pathexpr;

P -pmrnmmmymne pe(P); // remove all predicate path expressions which are surrounded by *[" and ‘'
P

|¢(N =it} { =X N, NandX. )

while ( 1 End of P)

if( found '’ symbol )

{j = the position of the new ‘[’ symbol.

Vp.mapv-oup-mexp«u-memptmmmmuy [ and* 1 from the start of P to ;.

een X and Y. 1/ i is an index for predicates
q=.rmmexp-mommmmny T and ) mngfmm, //Q & path expression

pmd-() Q@
fov( inek =0; k < ; k++ ) { makeTreeNode(X.predNodes(k), prods(k)); }
cem X; )
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Algorithm makeLogicalOueryPian(R)
7% R ; the root node of the query tree. S : a stack holds Extract of Join operators */
{enakeL QPNode(S,RY; return S.popll )
Algori
7%V : a node of the query Tree, E ; an extract operator, J : a join operator ¥/
{make anew E; E.pathExpr = V.pathExpr; S.push(E):
for (int i=0: i < the number of children of V; i++) {makeLQPNode(S,V predNodes(i)); make a new J
J.op2 = S.pop(); /* child node */ J.opl = S.pop(); /* parent node */ Irel = V.predRels(i): S.push(]); |}
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Algorithm makePhysicalOueryPlan(L)
7+ L. - the root node of the logical query plan, TopQP : tie top-level B-Join ogerator, PQT : the path-based query cee *
1 TopOP = makePQPNode(L); return mergeBJoinsi TopOP. the root of PQT): }

Algorithm makePOPNode(L)
/T a T-loin aperatar, B : a B-Jain apecator */
{if{ L is Extract operator } { make 2 new T: T.pathExpr = L pathExp;
if  LpathExpr has a term condition ) { T hasTermCond = true; }
else T hasTermCond = false; retum T; }
else L is Join opesmtor
{make & hew B; B.op) = makePQPNode(L.op1); B.predOps(0) = makePQPNode(L.op2): Burel = Lsel; recurn B § |

J1 Ris the roof of PQT
{ while ( there is a node to visit in R ) {
N = new visited node.
if (N has two or more predicates
{ X = the B-Join node which contains o T-Join node hokding the seme path expression with Nu
for { each of predicate nodes of N )
1 Y = the T-Join node holding the same path expression with current predicate node;
Z = the B-Join operator containing Y.
i ( Z’s other operand node is T-Join operator )
1 ent Z from Z's pasent B-Join Operatar; X predOps.insert(Z); | ¢ tegister Z 25 2 new predisate source

else { cut ¥ from Z: X predOps.insent(Y): ] § 3}
remove all B-Join nodes with one operand and if necessary move TopOP to the new top-level node
return TopOP. )
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P a path query *

7 PQT : a path-based query tree */
7 LQP : a logieal query pin */
/% PQP : a physical quety plan */
/% BOper : & B-join object */

{

inpat a path query into P,

PQT € makeQueryTroe(P); // make a path-based query tree

LQP € makeLogicalQueryPlan(PQT); #/ make a fogical query plan. It ges PQ/T's root nods #s its argument.

BOper 10pOP= makePhysicalQueryPlan(LQP); // make a physical query plan. It gets LQP’s root node a5 its argument.

topOP.open(); // make all the preliminary work for processing

Whille { (resultRoc = lopOP.nexx()) ) /* repeat unkil there is a result record. %/

{ imsert resaltRec into a result table or send it dicectly to extemal application object. }
w0pOP.close(); // Testore its temporary resources
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