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Abstract In wireless and mobile environments, data broadcasting is recognized as an effective
way for data dissemination due to its benefits to bandwidth efficiency, energy-efficiency, and
scalability. In this paper, we address the problem of delayed query processing raised by tree-based
index structures in wireless broadcast environments, which increases the access time of the mobile
clients. We propoese a novel distributed index structure and a clustering strategy for streaming XML
data which enable energy and latency-efficient broadcast of XML data. We first define the DIX node
structure to implement a fully distributed index structure which contains tag name, attributes, and text
content of an element as well as its corresponding indices. By exploiting the index information in the
DIX node stream, a mobile client can access the wireless stream in a shorter latency. We also suggest
a method of clustering DIX nodes in the stream, which can further enhance the performance of query
processing over the stream in the mobile clients. Through extensive performance experiments, we
demonstrate that our approach is effective for wireless broadcasting of XML data and outperforms the
previous methods,
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01: Algorithm Stream_Generator
02: input: A well-formed XML document D
03: Qutput: XML Data Stream DS
04: ContentHandler.startDocument()
05: begin
06: Path Stack PS= 2 1f initialization
07: Node Queue Q=0
08: intdepth=-1
end

11: ContentHandler.startElement()

12: begin

13: depth = depth + 1

14: Construct 2 DiX node DN with Depth, Tag name, and Altribute List
15: LP1 of DN = encoding(PS)

16: Push Tag name into PS

17 Push DNinto Q

18: end

20; ContentHandler.endElement()

Lil
22:  depth = depth -1
23: Pop an top entry from PS
24:end

26: ContentHandler.characters()

27: begin

28: Get the top entry DN in Q@

29: Initialize Toxt Data of DN

30: Increase Nods Size by the length of Text Data
rend

33: ContentHandler.endDocument()

34: begin

35: Generate Clone node Link and Foraign node Link of all the DN in Q
36: Flush afl the DN in Q into the XML data stream DS
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01: Algorithm Query_Processing_Algorithm_over_XML_Stream

02: Input a XML stream S, XML path query Q

03: Output result set R satisfying Q

04: begin

05: while(access latency of client <= the length of the stream)

06: Read currentNode from the Stream S

07: if(depth of query == the depth of currentNode) then

08: if(LP/ of currentNode == LPI of the query) then

09: if(tagName of currentNode == tagName of the query) then

10: if(currentNode satisfies Predicate of the guery) then
11: Insert currentNode into result set R

12 endif

13: if(CL of currentNode is not NULL) then

14: if(access latency including the CL node <= the length of the stream) then
15: Wait in doze mode until the CL node arrives on the air
16: else

17 return R

18: endif

19: else

20: return R

21: endif

22: else

23: f(access latency of client < the length of the stream) then
24: Wait until the next node arrives on the air

25 else

26! return R

27 endif

28 endif

29: else

30: if(FL of currentNode is not NULL) then

31: if(access latency including the FL node <= the length of the stream) then
32: Wait in doze mode until the FL node arrives on the air
33: else

34: return R

35: endif

36: else

37: return R

38: endif

39: endif

40: else

41: if(access latency of client < the length of the stream) then

42: Wait until the next node arrives on the air

43: else

44; retum R

45; endif

46: endif

47: endwhile

48: end
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