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Abstract Query languages for XML use paths in a data graph to represent queries. Actually,
paths in a data graph are used as a basic constructor of an XML query. User can write more
expressive queries by using patterns (e.g. regular expressions) for paths. There are many identical
paths in a data graph because of the feature of semi-structured data. Current researches for indexing
XML utilize identical paths in a data graph, but such an index can grow larger than source data graph
and cannot guarantee efficient access path.

In this paper we propose a partitioning technique that can partition all the paths in a data graph.
We develop an index graph that can find appropriate partitions for a path query efficiently. The size
of our index graph can be adjusted regardless of the source data. So, we can significantly improve
the cost for index graph traversals. In the performance study, we show our index much faster than

other graph based indexes.
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01: makePartitionindex(DataNode root)

02 {

03: index_root = new IndexNode();

04: index_rootlabel := rootiabel; // A8 #o|¥
05:  path=new Path():

06: pathpushLabel(root.label):

07: index_root.partition 1= { <path, {root}> } // path is copied
08:  recursiveMake(index_root, {rooty, path)
09:}

10:

11: recursiveMake(IndexNode node. Extent exent, Path patf)
12:4

13 label_set = &,

14: for each object o in extent do

15 label_set = label_set U {11 [is an oulgoing label(edge) from o}
161 for each unique label /in /abelset do{

17 nxt.node = findinHash():

18 if(nxt_node = NULL{

19: nxt_node = new IndexNode():

20 nxtnodelabel = 4 // Y #old

2n addToHash(axt_node)

22 }

23 node.appendChild(nxt_node);

24: esef; = a set of objects reached from the objects in extent by /1
25: esets = all object in the partition of nxt_node:

26¢ path.pushLabel(;

27 nxtnode.appendPath(path, eset)),

28: recursiveMake( node, eset;-esets path):

29: pathpopLabel(:

30}
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N(.AL) =5
N(.B.L)=7
N(.C.L)=3
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= {3, 5}
No = {7}
(b) anchor’® AR 4 (c) ¥&(split) F
a8 3 == 2

(a) EH(split) A
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Hol o=l A7t A7IA "ok 2§ 364 38 &
¢l anchord#lolEo] Bl & H2E MR g &89
ol £ITE E37] W&, oA £ule FEo
A71A =9k wEA anchor7t 22 F ARE M2
U BEYG FIHEE == R St
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289 H(partition)d] A71e] HArt 713 FokAle &
Yoz Bslool gl oE Bol 1y 3004 1W &
Qs 29 eRRleg BdEsle ol BF SulEg B v
HolAuk 2w gRlog £ 3= Aol F £E F99
3719 WAL 71 FAAER 24 Eler § & 3
Sﬁ‘:} AuA 2 F anchord ZA29 48 Jehle I

= {my, o, (2P 3 B FDENL N N2 =0
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Havt He T A REIE N N2 Ure ﬁ°
NPEAd &3tk £ =FdNe A% N9 448 4
daees F3F ¥ FEY 928 FolXRH tiaﬂ
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Ae BYF anchordlol8S 7HXE A& 48 RE
871 18] Anchorgte A2 FE2E AMR-3IYT 739
makeAnchorList#e A2 d7 @2 EEI9
A Z+ ZZ9 anchorE ZFAM) <anchor label, A&
>4 G2EFRDE e ol 9% 168
7ANE £8 998 F REeg A=2H, F £% 99
9] =#7]9] WAL Hirt HA dte 2AF gagEelth
18PFE 26PAANE A2 40 == 24 B4
3 Rggiel z2+ 42E 7 == i dg
Sk 28YRE BA7MAS 2 =9 RE =
ZE Alo)9) oixE Adste HA o, BAFE 463
NAE 28E o9 A4 =2g AlojY g 97
e 3L RAFCT
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VL HF 2. $UMAS w2PY FaAF

01: struct Anchor {

02: string fabet // anchor label

031 integer count.  // number of paths whose ancher is /abet

05 spthode(lMcxNode node)(
partition = node.partition;
o7 vector<Anchor> a_/ist := makeAnchorList{ partition):

09: sor a_list by the count field in descending order;
= 0.

13: ll( size >= pa: trtion.size/2) break:

14: H

15: if( size - partition.size/2 > partition.size/2 - size)
16: size = sizge ~ a_listlidx--].count:

18: s node, = new IndexNode();
19 s.node; = new indexNode();
20 s_noderlabel 1= s_nodeglabel := nodelabel;

2 for each entry @ in partition do{ // e consists of (path, extent}
22 anchor = the anchor of e.path

2% position = a_listfindlanchon:

24: if(position <= idx) insert e into the partition of S nodes
25 else insert e into the partition of £ nodes

26: }

27

28: for each parent p of node dot

29: p.removeChild(node):

30: position = a_listfind(p.label);

31 if(position <= idx) p.appendChild{s_nodesp);

32 else pappendChild{s_node,):

33 }

34:

35 for each child ¢ of node do {

36: for each path pin c.partition dof

37: child_of.s.node; = child_of_s_node; = false:
38: if(anchor of p = node.label}{

39: position := a_list{ind(anchor(2) of ph;

40: if(position <= idx) child of s_node; = true:
41 eloe clild_of s_nodes:= truei

42 }

43 }

44 if(child. of s node,) s_node,appendChild{c):

45 if(child_of_s_nodes s_nodeyappendChild(c);

46: }

4T delete node from the index:
}
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