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Abstract: This paper targets on parallel XML document partitioning strategies to process XML queriesin parallel.
To describe the problem of XML data partitioning, a concept, intermediary node, is presented in this paper. By a set
of intermediary nodes, an XML data tree can be partitioned into a root-tree and a set of sub-trees. While the
root-tree is duplicated over all the nodes, the set of the sub-trees can be evenly partitioned over al the nodes based
on the workload of user queries. For the same XML data tree, there are a number of intermediary nodes sets, and
different intermediary nodes sets will generate different partitions. It can be evaluated if a partitioning is good based
on the workload of user queries. It is obviously an NP hard problem to choose an optimal partitioning. To solve this
problem, this paper proposes a set of heuristic rules. Based on the idea described above, this paper designs and
implements an XML data partitioning algorithm, WIN, and the extensive experimental results show that its speedup
and scaleup performances outperform the existing strategies.
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Tablel Variableslist
1
Variable Description
ng The number of element a
N The number of sites
Na ob The result number of operation @b
Sa The size of element a
0; The i-th query in statistics
fi Query frequency of Q;
O0a0b Selectivity of join operation a0 b
tio Avg. disk access time
Vet Net Speed
w, Workload of adatatree of root element a
Wiaberapy ~ Workload of label(a,b)
__Flabeiwp)  Frequency of label(a,b)
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Oaap=Nagpl My
0 n,0p b
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3. XML , a b
I/V]ab@[(”yb) _ (( 3na + 3nb + no. 60917 . (Sa + Sb) j ) t”O X nb. 60917 . (Sa + Sb) J ) ﬁab@[(ayb) (3)
Spage Vnet
1/0 , o~ Smtdm 1/0
Spage
nb . Suow . (Sa + Sb) ; CPU e ,
Spage
CPU
4. a
0, a
Wa = ZVV}) + I/Vlabel(a,b)’ a (4)
bechilr(a)
2 5
) ) (oid) 4
Table2 System parameters
2
System characteristic Value
Number of sites 5
Aggregate network bandwidth (MB/s) 100
Main memory per site (MB) 128
Average |/O cost per page (ms) 10~20
Page size (KB) 4
Size of object identity (Byte) 4
11 , IN TN , AN TN
XML XT IN TN )
, IN,
, WIN , 1.
1. WIN(XT,N).
(1) interList«<—{{root}}
(2) finalIN«—NIL
(3) WHILE interList=NIL
4 do IN<«interList.popFront()
5) IF Benefit(IN finalIN)
(6) then finalIN«IN
@) Expand(interList,IN)
(8) RETURN Partition(finalIN)
XML . ,  XT XML N
JinterList IN JinalIN IN
D interList NULL , interList IN
()] IN finalIN , IN finallN;
(©)] IN interList.
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(1) for each node ineIN
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4 then interList.pushBack(IN")
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5) Wi, eiwl,wmz (—ZVl:w,'

(6) AvgieW, IN, Avge< W, IN

(7) Maxge—max(wy,wa,...,wy),  Maxpe—max(w;, wy,..., wy )
(8) Benj«—Max;—Avg,, Beny<—Max,—Avg,

(9) if Beny>Ben;

(10) thenreturn false

(11) ese Ay, «Ben,—Ben;

(12 D (W, =Wy, JIN
(13) return (Apen—A4up)>0

Expand () : IN 1 DN

: WIN
, 4 XML , ,
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