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The Adaptive Fragmentation for XML Stream Dissemination
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Abstract  The fragmentation policy over XML stream is the first major problem confronted by
the XML stream dissemination system based on document fragmenting. This paper analyzes the
features of the XML processing on client, network and server, and brings in the cost-model for
fragmented XML stream system based on Hole-Filler model. According to the cost analysis of the
parsing operation and join operation over streams on clients, this paper proposes the Adaptive
XML Fragmentation algorithm (AXF) on server to dynamically merge and spit the XML frag-
ments with XML data and query characteristics varying constantly over time. The core algo-
rithms, A-Merge and A-Split, monitor and respond to both data and query changes automatically
by using online profiler as the indication to the clients requirements. When XML data and query
characteristics were to stabilize, AXF would lead the XML fragments converge to an optimistic
fragmentation rapidly. A thorough performance evaluation presents that AXF can sacrifice some
fragment validity to balance the cost between transmission amount over network and the cost of query
evaluation on client. And the server can achieve 2 ~ 2. 5x performance improvement in scalability
compared with query matching server. To the best of our knowledge, AXF is the first dynamic XML

fragmenter considering merging and splitting XML fragments in an adaptive and efficient way.
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(stream: structure)
(tag name="book" id="1" )
(tag name="title" id="2"/)
(tag name="allauthors" id="3" Filler=true)
(tag name="author" id="4"/)
(/tag)
(tag name="year" id="5"/)
(tag name="chapter" id="6" Filler=true)
(tag name="head" id="7"/)
(tag name= "sections" id="8" )
(tag name= "head" id="9"/)
(tag name= "section" id="10" Filler=true/)

(/stream: structure)
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end if

co ~ D (2]

if (the relationship between i and j is parent-child)
then

9. AT,= —t, * Number.i x Number.j;

10. end if

11.if (7 and j are brothers) then

12.  AT,=—t, *min( Number.is Number.j) ;
13. end if

14.if (AT, +AT,<<0) then
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16. Delete fragment j;
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20. end if
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1. Sort e;,e;,+**,e, in descending depth order;

2. AT,=—Size.f %t,;

3. for (int i=0; (<<n; i++) do

4 AT,=AT,+ EleSize.e; %t,;

5. end for

6. AT,=0;
7. for (int i=0; i<<n; i++) do
8 if (Parent.e; is in {e, se, s>+ se,}) then
9 AT,=AT,+EleNumber.e; *

EleNumber.Parent.e; %t,;

10.  end if
11. end for
12. if (AT, +AT,<<0) then
13. for (int i=0; i<<n; i++) do
14. Create new fragment g; with the element of ¢, ;

15. if (e; is an internal node) then
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16. Create new fragment g/ with the descend-
ants of e; ;
17. end if
18. Delete element e; and its descendants from

fragment f;
19. Update corresponding Size and Number;
20. Update A-Merge Profiler and A-Split Profiler;
21. Update and multicast tag structure;
22. end for
23. end if
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XML streams to improve the system efficiency, adaptivity
and scalability where XML data and query characteristics
very constantly over time. A thorough performance evalua-
tion presented that AXF can monitor and respond to both da-
ta and query changes automatically, improve fragment validi-
ty and achieve a good performance among the client, network
and server. To the best of our knowledge, the AXF is the
only XML fragmenter considering merging and splitting XML
fragments in an effective and efficient way. The work is part
of the project Study on key techniques in XML stream pub/
sub systems based on document fragmenting and supported
by the National Natural Foundation of China
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Education Commission (08YZ98), Shanghai Key Science and
Technology Project in Information Technology (09511501000) ,
Shanghai Leading Academic Discipline Project (S30501) and
the Nominated Excellent Youth-Teacher Program of Shanghai
Higher Education (slg08012). As the other parts of the con-
tribution to the project, several efficient query processing algo-
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rithms over streamed XML fragments were developed to speed

L33 4n our previous work,

up the query execution on clients
which intrigued the fragmentation problem through query anal-
ysis on client and finally helped to complete the performance e-

valuation for scalable XML fragments dissemination.



