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Abstract

Along with the increasing development of Internet-based application, more and
more information is being stored, exchanged and presented in XML format. The
ability to efficiently index and query XML data sources become increasingly
important. Most of XML indexing and querying techniques are based on labeling
schemes which are designed to label the XML nodes so that both ordered and
un-ordered queries can be processed without accessing the original XML file.
Traditional containment labeling scheme and prefix labeling scheme support the
computation of document order and structural relationships efficiently, however, it
cannot avoid re-labeling in XML updates and has high update cost. Many dynamic
labeling schemes, including Float labeling scheme, CDBS,QED, DDE and so on, have
been proposed to effectively process updates in dynamic XML data. Compared to
traditional static schemes, dynamic schemes support XML updates, but at the same
time they need extra time and space cost, have a fast growth rate in label size when
skewed insertions and cannot re-use the deleted labels. Our paper focuses on the
optimization of the performance of dynamic labeling schemes.

Firstly, when a node is inserted at a place where a node has ever been deleted, it is
natural for the labeling schemes to reuse the deleted labels to reduce the storage space
and improve the query performance. The reuse algorithms for CDBS and QED have
been studied while the algorithm for DDE is not considered in the previous researches.
Based on Stern-Brocot Tree, we propose IDD scheme(Improved DDE) . IDD assigns
new labels with smallest size and can reuse all the delete labels. In this way, IDD
controls the label size increasing speed and enhance the query performance when
nodes are deleted and inserted in the XML data.

Additionally, after pointing out the limitations of existing dynamic containment
labeling schemes which include a high space cost when initial labeling and a fast
growth rate in label size when skewed insertions and so on, we propose a novel
containment scheme called DCLS to effectively process updating in dynamic XML
data. DCLS labels for initial XML using integers, which yields low time and space
cost, compact size and excellent query efficiency for static documents. Meanwhile,

DCLS takes the integer as special vector, which can not only deal with the case of



document updating, but also achieve high query performance. Especially DCLS can
effectively avoid the rapid increase of labeling size for the case of skewed insertions.

Experimental evaluations confirm the benefits of our approaches compared to
previous solutions.

Key words: XML documents updating; Dynamic labeling schemes; Reuse the deleted

labels; Vector order
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