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Abstract Many XML applications use XPath patterns as a query language for XML documents.
Two XPath patterns may have containment relationship, and the containment problem between two
XPath patterns is a problem that determines whether one XPath pattern contains another XPath
pattern. Although the containment problem occurs in many applications, it is known as a co-NP
complete. A homomorphism problem, which is a sufficient condition for the containment problem, is
solved in polynomial time. We first discuss applications that replace the containment problem with the
homomorphism problem, and maintaining homomorphism information among XPath patterns will
benefit those applications. Then, we propose a lattice structure, called POX (Partially Ordered Set of
XPath Patterns), and develop algorithms for maintaining it. As our analyses show, the algorithms can
efficiently maintain POX in polynomial time.
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D3 D32 D31 1 a - //be - d
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D4 D4z D41 2 a - /b - d
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Algorithm FindDomainBranch(Node x, Stack S, Stack Si) Algorithm FindCodomainBranch{Node x, Stack S’
Input: x is a current node in Paew. Input: x is a current node in Prew.
Qutput: Updated Stacks S and Sy, Updated result table RT. Output: Updated Stack S$‘ Updated result table RT"
1) Initialize MatchingNodeList to be empty; 1) Initialize MatchedNodeList to be empty;
2) Initialize DescendantNodeList to be empty: 2) for each m in S'top do
3) for each m in S.top do 3) for each x'in a set of descendent nodes of m do
4)  for each x’in a set of children nodes of m do 4) if (x'is the matched node of x) then
5) if (x'is the matching node of x) then 5) Append x'to MatchedNodeList;
6) Append x' to MatchingNodeList, 6) Push MatchedNodelList into S%
7 Record all branches correspondent to IDs 7) for each c that is a child node of x do
in x'as the domain branches of ppew into RT; 8) S' = FindCodomainBranch(c, S9;
8) Record the matched nodes of nodes in b into RT where 9) if (x is a leaf node) then
b is a path from the root node of inPOX tree to x" 10) for each m in S'top do

9) if (x' starts with //) then 11) for each d in a set of descendent nodes of m do
10) Append x' to DescendantNodelList; 12) Record all branches correspondent to IDs in x’
11)for each x’'in Satop do as the codomain branches of prew into RTS
12) if (x'is the matching node of x) then 13) Record the matched nodes of nodes in b into RT' where
13) Append x' to MatchingNodeList; b is a path from the root node of puew to X
14) Record all branches correspondent to IDs in x’ 14)Pop S5

as the domain branches of peew into RTS 15)Return S
15) Record the matched nodes of nodes in b into RT where N

b is a path from the root node of inPOX tree to s’ ‘j":a 8 %]ﬂ@' 7]-7(]% ;l—}‘f_ %"fﬂﬂ%
16)Push MatchingNodeList into S;
17)Push Sa.top and DescendantNodeList into Sa = - 4 o i
18}or each c that is a child node of x do 7§.9] 9,]/\]- A== L]-E}‘;EE}- A ;ggq JH%E ;%‘C
19) (S, Sp = FindDomainBranch(c, S, Si); A4 =} ‘?r/‘}‘sl'ﬂ], Drews A4 ‘E‘Q A thiis ==
e x8] WA= kS8 inPOX EgjdA e FAoz o
22)Return (S, So); FolAe}, 4] 7oA FL MHE =ZEL xo] &
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¥ 2 394 7AE Fe $aeEd ZA4E RT)

XPath ID | A 971A 1D | £714 ID A A9 1A == &£A4 WAE 5 &4
D1 P11 - - ai //by a - //b;
D21 - - ai /b - el ai /b2 - e
pe P22 )23 1 //a a - Q
D31 - - a - //bh - a a - /b -«
p3 DP3z Pa1 1 a - /b - 4 a - /b - d
P33 D31 1 ai //bs - el ai /e - el
P41 - - a - /b - a a - /b -«
D4 2% P41 2 a - /o - di a - //b1 - di
D43 D41 2 a - //b - e a - /b - e
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XPath ID 399 /1A ID ¥71A4 1D AA  AdY 71A == A FIAE XE 4
DPrew.1 - - a - /b - a a - //bi - a
Dp3 Dnew2 Dnew.! 2 a - /b - di a - /b - 4
Prew3 Drewl 1 a - //be - el a - /b - e
DPrew.1 - - a - /b - a a - /b -«
D4 Dnew2 Drew.! 2 ai - /b - & a - /b~
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