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An Extensible Framework for XPath Query Minimization
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Abstract XPath is a standard language for XML queries, and XPath query minimization is very important for impro-
ving the performance of XML queries. However, XPath query minimization is a coNP-complete problem, and most
previous algorithms are restricted to simple XPath fragments. We study the problem from a novel perspective, and
present an efficient and extensible framework of query minimization. Traditional methods, which are “node oriented”,
always delete redundant node one by one, however we present an alternative way of “tree pattern oriented”, We first
compute endomorphism of the initial tree pattern, then find the endomorphism with the smallest target nodes collection
size, and finally retrieve the minimal equivalent query pattern tree. Our method is efficient, and is complete under cer-
tain conditions. More importantly, it can be extended to more complex XPath fragments, We also give an algorithm,
which is adaptive to complex query patterns based on the new framework,
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Hh“ « "RREEcE., R .y BEXTHEEZ 80 @y
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EX 2(FHEA)  BATHBRER (Tree Pattern) M A
WA, —MEE R RGO HMER p B—BM, KA
WEERZU{* 1}, p WA AFR, — RN Bl (De-
scendant edge) , B—FFR D T34 (Child edge) , p HO% 1 45
A (Output nodes) ®ELH K &.

NODES(p) .EDGES(p) .ROOT(p) .LABEL(x) (z €
NODES(p) . |p| & X5 2. 1 kMM, SERaEicE
D-DEGES(p) , B Fi5i#i24E GEDGES(p). EDGES(p) =
D-DEGES(p) UGEDGES(p). ZEMEXWEE L=+, H
REFNEHRD, ABRERABETH.

B> XPath RIXAXH AT LA AR, B XPath
EWIEARA 1AM IES A BTl h XPath ZE )7 4
Ky R 17,

EXIEHA) LERER p X, XM p B2
#H A (Embedding)e: NODES(p)—~NODES() , ¥ R 10T 4
A

De(ROOT(p))=ROOT(1);

2)V xE€ NODES(p) s LABEL(x)= % 8}, LABEL(x) =
LABEL(e(x));

3DV (x,y) EGEDGES(p), (e(x),e(y)) € EDGES(2);

DV (x,y) € DEDGES(p), (e(x),e(y)) € EDGES*
.
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momorphism) , WFRFE A, h:q:—>q, 18 g BIEE RS 2] ¢
R R IR R I T 454

1A(ROOT(g:))=ROOT(q1);

2) ¥ x€ NODES(g;) ,LABEL(x)= % 5, LABEL(x)=

H

- LABEL(h(z));

DIMFR(x, y) € GEDGES (g2) , M4 (h(2) s h(y)) €EC
EDGES(q);

OIR (x,y) € DEDGES (q), BB 4 (h(x),h(y)) €
EDGES* (g1).
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DR(ROOT(¢'))=ROOT(q'Y=ROOT(g);
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IEH R EH 2, 9.=q, X B RFEH ¢.=min{q:} .
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DIitEREE B FS%;

2) LWELL B FI7S Hinds i W ARG S T2,
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Xt F XPV/D F XPYU ST EERHETHRE
A, B 3 M g B q WB/DFNER. MTESR
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B, BURERATT Y H AR 2 4R B i 7 2 3 2 B i) 3 R VT BB 48 /)
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LB ¢ WATH B RIS HIRE A58

2 BAE 1 PEMEHENB/D TERANES RE.F
R B PR T IV EE R

3. M 2 Mg EME R BT RRAHE .

FES 1 B9 RAITICHER ¢ WA RS . B BIRE A8
H'Si,S.= NODES(h, (), iEWERX ¢ WA A FZ BiR
5 HEES RN tarset (@) ytarset (@) =1{S;}, 7EE 3 HIBT
R o 727 2 N B RS, — N RE P IR A R, I8
fE ha s B—TRENE SRS B H A S AR, C1E
he s ENTH EArgS S ED B E S = {node-1, node-4, node-5,
node-6}, S; = {node-1, node-2, node-3, node4, node5,
node-6}, BT lA tarset(q) ={S1, S:}.

EE 2P, RIVITBEAE S WBDFEHNGEAE,
18K minisub(S;) , Bl minisub(S,)={z|z€ S;} U{y|(y,2) €
EDGESY (¢)}. FIBREIFTE minisub(S,) PR /LS
B4R, 100 miniSet, B miniSet=min{minisub(S;)}, ZEHE 3
B F 9, minisub(S; ) = S , minisub(S;) =S, ,miniSet=min
{81, 5,}=S8,={node1, node-4, node-5, node6},

R 3P, RATEL T H SR/ MY F 2
PR B AR ST T R AR A A o MR YR A AR
miniSet 1, I AMBR AL SCARBFH . BEIRB R
XEA WBNENTERA. EEINAFH .0 B qWBR
NENMTFEA.

Wik WEKB/MUE S
m)\: Wﬁ:‘&. q

M q MBHENREI

1) W q@HEEREE )

7)) RS B FER B4 S # taset(q) = (NODES(ha(q))};
3) int miniSize = Ig;

() Set miniSet = &,

(5)  foreach S e tarset(q){

6) minisub(S) = &;

(@)} foreachk e S{

® if (k ¢ minisub(S) )

© minisub(S) = minisub(S) U {k};
(10) for each pk e {pk | (pk, k) € EDGES*(g)}
an if (pk ¢ minisub(S))

(12) minisub(S) = minisub(S) U {pk};
(13) if (Iminisub(S)l < miniSize){

(14 miniSize = Iminisub(S)l;

(15) miniSet = minisub(S);}}}

(16)  if (miniSize = iqi)

an return g;

(18)  else{

19) for each x € NODES(q) //iF & R 5%
(20) if ( x ¢ miniSet)

@n MRRLL x AR T,

(22) return g;}
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BRI B BR 225 (OC g1 P )M HE BRI, HHE BARES &
FRETET RSB 2 5 B IR 38 0 5 e a2
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