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Abstract—The growing trend of using XML to share security In Fig. 1, we show the total query time for each query. Also
data requires scalable technology to effectively manage ¢h shown are the mean and total times for each run. All timings
volume and variety of data. Although a wide variety of method given represent the average execution time of the quenes (i

exist for storing and searching XML, the two most common d d fi T Id he th
techniques are conventional tree-based approaches and ational random order) over five runs. To ensure a cold cache, therserve

approaches_ Tree-based approaches represent XML as a treeWaS rebooted betWeen runs. OVera”, the relational apbroac
and use indexes and path join algorithms to process queries. outperformed the tree-based approach on all five collestion
In contrast, the relational approach seeks to utilize the pwer  However, the tree based approach outperformed the reddtion
of a mature relational database to store and search XML. This approach for both quantifier queries. On average, the oetalti

tmhztr)‘(?\jlerefﬁ%)Tﬁgydr;];%z;(eMrlégjtesnes to SQL and reconstrucs approach took 17.5 times as long to execute the 8GB queries

We use the XBench benchmark to compare the scalability of than the 500MB queries. This is very close to the expected
the SQLGenerator, our relational approach, with eXist, a pgular  linear scaling factor of 16. On the other hand, the tree based

tree-based approach. approach took 55.6 times as long to execute the queries on
. INTRODUCTION the 8GB collection.
XML is a flexible and powerful tool that enables vital Collection Size
security sharing in heterogeneous environments [1]. Since S00MB 18 2GB 4cB 8CB

h . . . tree rel tree rel tree T rel tree rel tree rel
XML can be extended to include domain specific tags, in=gr 1552 1043 [ 26.75 | 044 [ 59.41| 051 | 13111 [ 071 | 48424 | 067

formation can be encoded with meaningful structure ancg5 14521007 | 2572 1 078 | 56201 0% ) 12961 | 127 | 49883 147

X L . : Q6 | 203 | 3108|464 |5026( 1897|5237 | 28.73 | 183.10| TIMEOUT | 46658
semantics that allow rapid information sharing among teic | g7 | 285 |250 | 643 |3888| 10.32| 7170 | 2694 | 243.15| 21772 | 50419

and organizations. We examine the conventional tree approa &g | i3, | 0% | 555 | 041 |saso| o6 | 12422 | 063 | dzase | 072
and the relational mapping of XML queries to determine whichqio | 1622 |1.16 | 2089 | 151 | 68.35| 273 | 13953 | 597 | 185099 | 13.22
method has the potential to search large collections of XMISi | 812 |08 | B¢ |15 8 bie i o ams o
data. Q16 | 1441 | 058 | 2511 | 052 | 51.29| 0.70 | 12506 | 0.76 | 440.00 | 0.80
We used XBench  (http://db.uwaterloo.ca/ddbms/ii s i ar si9l el [ Tae2e | 4fa0 dnTE 0077
projects/xbench/index.html) to create a heterogeneolisa | 158.28] 6309 278.09| 96.94| 591.7| 151.88| 174133 477.44] 8001.86 | 1107.84
collection of multiple schema data-centric XML documents.
We generated an 8GB collection from the modified XBench Fig. 1. Total Query Time (seconds) for XBench Queries
templates. The 500MB, 1GB, 2GB, and 4GB collections
were created from random subsets of the 1GB, 2GB, 4GB,From the timing results presented, we conclude that the
and 8GB collections respectively. relational approach is highly scalable to increasing ctilbe
XBench provides a set of twenty queries that challengesizes, and also provides a significant performance improve-
system with XML-specific features as well as conventionaftent over the tree-based approach. The tree-based approach
functionalities. The XML features covered by the queriegn the other hand is increasingly less able to handle queries
include exact match (Q1), ordered access (Q5), quantifis the collections get larger. Furthermore, the superidope
expressions (Q6, Q7), regular path expressions (Q8, Q@), senance of the relational approach shows the potential tdoéxhi
ing document construction (Q10, Q11), retrieving indivatiu similar performance on very large XML collections.

documents (Q12), and text search (Q17).
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