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Transaction Management for XML

TARO L. SAITO* and SHINICHI MORISHITA'

Because of its high flexibility for data restructuring and its ease of description, XML be-
comes a de fact standard of data representation. Several proposals for XML query languages
seem to assume a single user environment due, in part, to XML’s own nature as a plain text.
However, the widespread use of XML has dictated that XML should also be used for on-line
processing, which requires capability of handling frequent updates.

One of the hardest technical problems specific to XML transaction would be to maintain
data consistency by locks while we are executing query on changing tree-structures. Further-
more, to increase the throughput, care has to be taken so that the whole database should not
be locked, but rather, locks should be localized. To achieve this goal, we propose a warning
protocol tailored to XML, which controls consistency and concurrency of tree-structured data
with several modes of locks.

To test the performance of our proposal, we developed a system, called Xerial. In this
paper, we show the architecture of Xerial, and evaluate it from viewpoints of updating speed
and concurrency.
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<company>
<warehouse id="A">
<district id="B-001">
<customer id="M-0023">

<name> McDonald </name>

<order id="1">
<item> HB pencil </item>
<price> 15 </price>
<num> 12 </num>
<status> undelivered </status>

</order>

</customer>
</district>
</warehouse>
</company>
01 TpC-CODOUOOODO XML OOO
Fig.1 XML Representation of TPC-C Dataset
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SET $x0 = /company/warehouse[@id="A"],
$x = $x0/district[@id="B-001"]
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INSERT $x {
<customer id="D-144">
<name> David </name>
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. . . Elapsed Time Transactions
Lock Time Update Time | Response Time (100,000 Transactions) Per Second
s1 Serial 1.35482 0.01682 1.37408 2751.72 36.341
Parallel 0.51611 0.05503 0.57365 1151.06 86.876
S2 Serial 1.91648 0.01042 1.92879 3867.19 25.859
Parallel 0.30188 0.03580 0.34242 693.06 144.288
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