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Abstract The XML is well accepted in several different Web application areas. As soon as many
users and applications work concurrently on the same collection of XML documents, isolating accesses
and modifications of different transactions becomes an important issue.

When an XML document correctly corresponds to the rules laid out in a DTD or XML schema, it
is also said to be valid. The valid XML document’s validity should be guaranteed after the document
is updated.

The validation method mentioned above, however, results in lower degree of concurrency. For
getting higher degree of concurrency and minimizing the range of the XML document validity, a new
validation method based on a specific locking method is required.

In this paper we propose the sequence group validation method for minimizing the range of the
XML document validity. We also propose the boundary ‘locking method for isolating accesses and
modifications of different transactions while supporting the valid XML document’s validity. Finally, the
results of some experiments show the validation and locking methods increase the degree of
transaction concurrency.
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FOR $¢ IN /rss/channel

$c = select(’/rss/chamnel’)

after $c/lastmodified[0]
delete $c/lastmodifed(0]
insert <item> ... </item>
before item((Q]

LET $i = $c/item{0] $i = select(’$c/itern0]")
RETURN Si result = read($i)
FOR $¢ IN /rss/channel[11]
UPDATE $c { $c = select(/rss/channell11])
insert <lastmodified> 20040614 11:29 $1 = insertAfter($c, 'lastmodified[0]’, 'lastmodified’)
</astmodified> $2 = insert(S1, 20040614 11:29')

delete($e, lastmodified[0]’)
$3 = insertBefore($c, ‘iteml0]’, ‘item’)
™ = insert(®3, ' .. ")
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<!ELEMENT rss (channel)*>

<!ELEMENT channel (title, link, description, lastmodified,
(author | editor)?, hit, rank?, item*)>

<!ELEMENT item (title, link, description, author,
pubdate) >

<!ELEMENT title #PCDATA>

<!ELEMENT link #PCDATA>

<!ELEMENT description #PCDATA>

<!ELEMENT lastmodified #PCDATA>

<!ELEMENT author #PCDATA>

<!ELEMENT editor #PCDATA>

<!ELEMENT hit #PCDATA>

<!ELEMENT rank #PCDATA>

<!ELEMENT pubdate #PCDATA>
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Tl :
FOR $i IN /rss/channel/itemt0]}
RETURN $i
T2 :
LET $c := /rss/channel{0]
UPDATE $c {
REPLACE $c/lastmodified
WITH <lastmodified> 20040614 11:29 </lastmodified>
INSERT <item> ... </item> BEFORE §c/item[0]
}
T3 :
LET $c := /rss/channel(0]
UPDATE $c {
REPLACE $c/hit WITH <hit> 321340 </hit>
}
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Replace title With ... ,
}
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end

CurrentState := NextState (CurrentState, EBNode):
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Input : MHE At 41 UpdateTransaction,
A Az FA wE SBNode,
#® F 2A

15 445

r.Z. EBNode

Output yes"® 2E, %4 20 "o 2
Steps:
fx BA ZH) A HA +/
if other transaction has x—lock for SBNode, EBNode
then return "no™s
| elsief other transaction has SB-lock for $BNode
then return "no":
elsief other transaction has EB~lock for EBNode
then return "no";
end if
fe BA ZAF BAEolof sEA] PHAF #/
if UpdateTransaction has EB—lock or X~lock for SBNode
then set X—~lock for SBNode

set SB-lock for SBNode

end if

/* $BNodes} EBNode Ato]8] w=Ee] X-lock =/

for Node each All Nodes between SBNode and El3Node
set X—lock for Node

end

return "yes”
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