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Abstract

XPath filter engine needs to evaluate many filter conditions for every XML data. Therefore, Gupta et. a. proposed the

automaton called XPush machine which does not influence the number of filter conditions by combining two or more filters in a
bottom up fusion. However, an XPush machine has the unsolved problem that it is impossible to update. Therefore, even if it is
deleting only one filter, the re-calculation of the whole XPush machine is necessary. The XPush machine which returned to NFA of
aninitial state decreases the throughput of the engine in order to require the lazy trandation to DFA. In order to solve this problem,
we proposed a method which constructs the whole automaton from a set of sub-XPush machines for each query. Gupta et. d. 's
method creates joint states from a set of AFAs (Alternating Finite Automaton) for XPath. On the other hand, we realize a further join
function to combine two XPush states by adding a key for each state. Moreover, with the divided management structure of sub-XPush
machines, generation relationships appear between states. We realize incremental updating further by using these relationships.
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6 a4 (12} add g2, g3 xs | M1 [m2 [ wm3
6a, 6b, 6C 1 P1P2,P3 e 0 o 1o 1o 1w
’ ! ’ ’ x1 | ql q2 q0 value <20
AFA XPush x2 | q2 q4 q0 pop x1, @b
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2 x11 | q4 q8 add x2, x10 x18 | q0 q3 q4 add x6, x14
x12 | 93 q7 add x8, x10 x19 | g2 a5 q4 add x7, x14
Gu pta AFA x13 | g4 q9 add x7, x10 x20 | g3 q3 q4 add x8, x14
x14 | q1 q10 {<20,>=10} x21 | q4 q5 q4 add x9, x14
M 1‘QS'M 2QS AFA d x22 | q1 q10 d1 {<20,>=10}
Xs(=M1.Qs+M2.Qs) e. Xs += M3.Qs
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: procedure joint(m) {

m// XPush
{

// Stepl

Ms.add(m);

unbindTvalue();

x0.add(m.q0);

// Step2

foreach x in Xs order by K {
K k = x.getKey() .X2Q(mapX2Q);
Q q =m0 (key);

x.add(q);
18: }
19:
20:  // Step3
21: foreach q in m.Qs order by K {
22: Ks ks = g.getKey().Q2Xs(mapQ2Xs);
23: foreach k in ks order by K {
24: if (Xs.containsk(k) continue;
25: Xx =9 (K);
26: if (Xs.containsXQ(x,q))
27: Xs.add(x,q);
27:
28: }
29: }
Tadd | x0 x2 | x3 x6 | x10 Tadd| x0 | x2 | x3 x6 | x10 || x14 | x15
x0 x0 x2 | x3 x6 | x10 X0 | x0 || x2 | x3 x6 | x10 | x14 | x15
x1 x1 x1 x1
x2 | x2 | x2 | x4 || x7 | x11 x2 | x2 | x2| x4 || x7 | x11 || x16 [ x17
x3 | x3 | x4 | x3 || x8 | x10 x3 | x3 | x4 [ x3 || x8 | x10 [ x15 | x15
x4 | x4 x4 | x4 || x9 | x11 x4 | x4 | x4 | x4 |[ x9 | x11 || x17 | x17
x5 X5 x5 x5
X6 | x6 | x7 | x8 | x6 | x12 x6 | x6 [ x7 | x8 x6 | x12 [ x18 | x20
X7 | X7 | x7 | x9 | x7 | x13 x7 | x7 | x7| x9 x7 | x13 [ x19 | x21
x8 | x8 | x9 | x8 | x8 | x12 x8 | x8 [ x9 | x8 x8 | x12 [ x20 | x20
x9 | x9 x9 | x9 x9 | x13 x9 | x9 | x9 | xo x9 | x13 || x21 | x21
x10 | x10 | x11 | x10 | x12 | x10 x10 | x10 | x11 [ x10 | x12| x10 || x10 | x10
x11 | x11 | x11 | x11 | x13 | x11 x11 | x11 | x11 | x11 | x13| x11 || x11 | x11
x12 | x12 | x13 | x12 | x12 | x12 x12 | x12 | x13 [ x12 | x12| x12 || x12 | x12
x13 [ x13 | x13 | x13 | x13 | x13 x13 | x13 | x13| x13 [ x13] x13 [| x13 [ x13
x14 | x14 x14 | x14 | x16 [ x15 | x18| x10 | x14 | x15
a. Tadd x15 | x15 | x17 [ x15 | x20[ x10 | x15 | x15
M3 x16 | x16 | x16 | x17 | x19| x11 | x16 | x17
Tadd| 9 [ 92 | @3 [ a4 x17 | x17 [ xa7 [ x17 | xea] x11 [ xa7 [x17
q | g0 [ g2 | g3 [ a6 x18 | x18 | x19| x20 | x18| x12 | x18 | x20
ql ql x19 | x19 | x19| x21 | x19] x13 | x19 | x21
q2 Q2 q2 a4 q4 x20 | x20 | x21 | x20 | x20| x12 | x20 | x20
3 03 G 03 94 x21 | x21 | x21| x21 | x21| x13 | x21 | x21
q4 q4 q4 q4 q4 x22 | x22
b. XPush M3 d Tadd
8b M3.Tadd Tadd += M3.Tadd
X_1 pre f M1l M2} M3 function IncrementalTadd(x1, x2) : X
x14 X0 q0| qO || a3 {
15 3 3] qo [ a3
x LCI LK N | X x = Tadd( pre(xL), pre(x2) );
x16 X2 g2| g4 || a3
x17 | xa || a4| g4 [ o3 Q q = M.Tadd( ql, 42 );
X8 6 || 9] o3| @ X rval = Xs:flnd(x, qQ ;
o | x7 || a2| o5 ]| o4 return rval;
%20 | x8 || 43| g3 || a4 }
x21 X9 g4 | g5 || g4 e
c. Tadd
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xerces2.6.2 http://xml.apache.org
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