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Abstract In this paper, we propose a streaming method for XML data that supports
energy-efficient processing of queries over the stream in mobile clients. We propose new stream
organizations for XML data which have different kinds of addresses to related data in a stream. We
describe event-driven stream generation algorithms for the proposed stream structures and provide
search algorithms for simple XML path queries which leverage the access mechanisms incorporated
in the stream. Experimental results show that our approaches can effectively improve the tuning time
performance of user queries in a wireless broadcasting environment.
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<mondial>
<name>Korea</name>
<name>South Korea</name>
<name>Seoul</name>
</city>
<name>Pusan</name>
<fcity>

<name>Taegu</name>
</city>

</country>

</mondial>

<continent id="f0_123">Asia</continent>
<country id="f0_553" name="South Korea" capital="f0_1726">
<city id="f0_1726" country="f0_553" longitude="126.9" latitude="37.5">
<population year="95">10229262</population>
<city id="f0_10230" country="f0_553">
<population year="95">3813814</population>
<border length="238" country="f0_545"></border>
<city id="f0_10235" country="f0_553">

<languages percentage="100">Korean</languages>
<religions percentage="47.4">Buddhism</religions>
<religions percentage="48.6">Christianity</religions>
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1 ContentHandler StreamGenerator_OSA
2 Input: a well-formed XML data
3 Output: a stream of S-Nodes

4 // Global Variables Definitions

5 Stack S // stores an entry (pos, pSN)

6 Queue @ // stores S-Nodes

7 int curPos = 0 // current position in the stream

8 int depth = -1 // depth of the current element

9 boolean /astTag = START_TAG // kind of the previous tag

10 EventHandler startElement (fagName, attributelis) // invoked for a start tag

11 begin

12 depth++

13 if Sis not empty then

14 if /astTag == START_TAG then  // the first child element

15 Get the top entry SE = (pos, pSM in S.

16 Set the bit flag HAS_CHILD _NODE in pSN.

17 else // a next sibling element

18 Pop an entty SE = (pos, pSN) from S.

19 if the bit flag HAS_CHILD_NODE in pSN is clear then

20 Set the bit flag HAS_S/BLING_NODE in pSN.

21 end if

22 Set the bit flag HAS_S/BLING_ADDR in pSN.

23 siblingAddr of pSN = curPos — pos — (the length of the header)
24 end if

25 if depth == 1 then // flush a root node or a sub—-tree of its child
26 Flush all the S—Nodes in @ into the output stream.

27 end if

28 end if

29 Initialize an S—Node structure SN with tagName, attributelist, and depth.
30 if attributelist is not empty then

31 Set the bit flag HAS_ATTRIBUTES in SN.

32 end if

33 Enqueue SN into @ and let pSN;: be the returned address of the entry in Q.
34 Push (curPos, pSN,) into S.

35 Increase curPos by the total length of the S—Node header and attributelist.
36 lastTag = START_TAG

37 end.

38 EventHandler endElement (tagName) /] invoked for an end tag

39 begin

40 if /astTag == END_TAG then Pop an entry from S. end if

4 Increase curPos by the length of the depih field. '

42 depth—

43 lastTag = END_TAG

44 end.

45 EventHandler characters (charString) // invoked for a character data
46 begin

a7 Get the top entry SE = (pos, pSN) in S.

48 charData of pSN = charString

49 set the bit flag HAS_CHAR_DATA in pSN.

50 Increase curPos by the length of charString.

51 end.
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Procedure Search_OSA
Input: a stream of S-Nodes and a simple XML path query @
Output: guery results R satisfying @

Let S be a stack

for storing S—Node headers.

Let pQN be a pointer to a query node, initialized with the first one in Q.
Let SH be an S—-Node header either from the input stream or the stack S
Procedure Skip_by._sibling_address (sizeOfData)

begin

sizeOfPrevData = sizeOfData
while S+ does not have siblingAdar do

Pop all the entries of the previous sibling nodes of the S-Node SN from S.
Increase sizeOfPrevData by the total amount of data of the sibling nodes.

Pop an entry SH from S. // the header of the parent node
Move pQN one step backward along the path of Q.

end while
Push SH into

S.

Skip the input stream by (siblingAdadr in SH — sizeOfPrevData).

end.

begin
while the end of stream is not detected do
Read the header SH of an S-Node SN from the input stream.
if fagName in SH equals the query node pointed by pQN then

end.

if pQN points to the last query node in @ then
Read SN and all its descendents from the stream and insert into R.

Skip_by_sibling_address (the size of the sub-tree of SA)

else //

query nodes remain

if SN has a child S-Node as the next node then

else

end
end if

Push SH into S.
Skip the data of SN.
Move pQN one step forward along the path of Q.

// SN has a sibling as the next node or is a leaf node

Skip_by_sibling_address (0)
if

else // node test has failed.
Skip_by_sibling_address (0)

end if
end while

// an answer is found
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