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Extensible Markup Language (XML) has become a significant technology for transferring data
through the world of the Internet. XML labelling schemes are an essential technique used to handle
XML data effectively. Labelling XML data is performed by assigning labels to all nodes in that XML
document. CLS labelling scheme is a hybrid labelling scheme that was developed to address some
limitations of indexing XML data. Moreover, datasets are used to test XML labelling schemes.
There are many XML datasets available nowadays. Some of them are from real life datasets and
others are from artificial datasets. These datasets and benchmarks are used for testing the XML
labelling schemes. This paper discusses and considers these datasets and benchmarks and their
specifications in order to determine the most appropriate one for testing the CLS labelling scheme.
This research found out that the XMark benchmark is the most appropriate choice for the testing
performance of the CLS labelling scheme.
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Introduction

XML was recommended in 1998 by the World Wide Web
Consortium (W3C). Therefore, XML has become the dominant
technology for transferring data across the internet. Indexing XML is
a very important technique that used to improve XML data queries.
The efficiency of the performance of any query in a database is based
on indexing [1, 2]. labelling XML data is the technique used to index
XML data efficiently. Labelling XML data is implemented by
allocating labels to all nodes in that XML document. Every node is
provided with a unique label that can be used to build the relationship

among nodes in that XML tree [3, 4]. Many labelling schemes have
been proposed [5-9]. However, none of these schemes meets all
users’ requirements, Therefore, they are only suitable for specific
cases. An effective XML labelling scheme should give efficient
query performance. These XML labelling are tested by using the
XML benchmarks and XML datasets[10]. Various existing XML
datasets and benchmarks are used for performance testing of XML
labelling schemes[11]. Some of them are from real life datasets and
others are from artificial datasets. These two types of datasets are
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used to assess the XML labelling schemes [12-18]. The CLS labelling
scheme is a hybrid labelling scheme was proposed to improving the
indexing XML data[11, 19, 20]. An investigation into the most used
XML datasets is performed in this paper to pick up the most suitable
dataset(s) for testing this scheme. The remainder of the paper is
structured as follows: section two illustrates and describes the
research method. Section three demonstrates the results. Section four
demonstrates the analysis and discussion. Finally, section five
discusses the conclusion.

Research Method

The research approach is based on two parts. First a review of the
available and most common datasets and benchmarks in order to
clarify their specifications and usabilities. Second, a review on the
testing of labelling schemes to identify the suitable dataset.

Overview of the Existing Datasets and Benchmarks:

There are plenty of XML datasets and benchmarks are available for
scientific purposes such as testing XML labelling schemes. Some of
them are from real life datasets and others are from artificial datasets.
Both these kinds of datasets are used for testing of the XML labelling
schemes [12]. Further detail about these datasets and benchmarks as
follows:

1 Actual XML Datasets

These datasets are based on real data. They are also called
production/ existing/ experimental XML datasets. Examples of them
are SwissPort, DBLP Computer Science Bibliography, University
Courses, Auction Data, NASA, Treebank, Protein Sequence
Database, SIGMOD Record, Mondial, and TPC-H Relational
Database Benchmark [12, 21].

2 Benchmark/Standard Datasets

Also called artificial datasets. These benchmarks were developed for
the purpose of evaluating queries. XML benchmarks are categorised
into two groups, namely, micro benchmarks and application
benchmarks. Micro benchmarks are used to evaluate specific parts of
a system whereas application benchmarks are used to evaluate the
performance of an XML database in general [12, 15, 18, 22].
Examples of them are: XMark Benchmark, TPox benchmark,
Michigan Benchmark, XBench benchmark, and XMack-1
Benchmark. These XML benchmarks are intended for both query
processing and storing data [12, 23]. More details about the most
used datasets and benchmarks as follows:

[1] XMark Benchmark

Tthis was proposed in 2002 by Schmidt et al. [24] and is mainly used
to evaluate XML applications. It is one of the most used XML
benchmarks nowadays. The XMark has a data generator called
xmlgen. This generator can produce an artificial XML document that
is based on the DTD of an internet database. This generator is
available free of charge at the XMark project website. XMark can
recreate an XML database in different sizes. Thus, users can generate
their own datasets that are appropriate for their requirements. In
addition, the XMark datasets are used to evaluate the system
performance and efficiently. Twenty queries are included in XMark
and they are used to assess different aspects of searching in databases.
These queries do not include the update processes [24].

[2] XOO7 Benchmark

Tthis was introduced by Carey et al. [17] and is called Object
Oriented RDBMS benchmark (0OO07). It was, subsequently,
implemented on XML data by Li et al. [25]. The XML dataset that
XOO7 creates is a separate XML file. This file is created in three
different sizes — small, medium and large. This XML dataset has only
up to five levels and offers twenty-three queries. These queries only

handle search operations [17]. The XOO7 benchmark can be
downloaded free of charge from its website [16].

[3] Michigan Benchmark

Also called MBench. Introduced by Runapongsa et al., this
benchmark was designed as a micro benchmark in order to evaluate
specific system components [15, 26]. This benchmark’s dataset has
forty-six queries and seven update processes [18]. It comes as an
XML file that includes a number of nodes starting from 728,000
nodes and up to ten times more. In addition, this dataset has a
limited depth which is sixteen levels, whereas the width is
changeable. With regard to the queries, this benchmark has thirty-
one queries that handle and evaluate many different features of
databases containing update operations [26].

[4] XML Data Management Benchmark (XMach-1)

This was introduced by [14] and supports multi-users. The dataset
of the XMach-1 includes a large number of XML files with sizes
between 2 KB and 100 KB. The number of levels is limited up to
six levels. The query set has eleven queries, three of them for update
processes and the other eight queries for search processes. This
benchmark is supported by web applications and is comprised of
four parts, namely XML database, server, loader and client. The
application servers provide XML document handling. The loaders
handle the processes of detecting and loading the XML data from
the database. The clients query and retrieve XML data [13]. Figure
1 shows the components of the XMach-1.
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Fig. 1: XMach-1 components

[5] XBench Benchmark:

This creates a very wide range of XML files such as data centric and
text centric. The database of this benchmark could be a single or
multi XML file. The XBench is provided with a generator to
generate XML data. This generator is built on ToXgene data
generator and can generate different sizes of files from 10 MB to 10
GB. This benchmark has twenty queries that support search only
without update [23, 27].

[6] TPoX Benchmark

TPoX stands for Transaction Processing over XML. This
benchmark was designed to evaluate the whole system. The schema
of the benchmark controls the size of the XML files. Regarding the
XML database, it includes many small XML files with sizes
between 2 KB and 20 KB. This benchmark has seventeen queries
that mainly focus on updates [21].

A review on the testing of most relevant and common labelling
schemes:

The details below discusses the performance testing of most common
labelling schemes:

1 Testing the LLS scheme: the (Beg, End) was used in the
experiments to show the improvement in the LLS. Two datasets
were used to test the LLS which are as follows: the DBLP
computer science Bibliography dataset and the XMark dataset.
Furthermore, four kinds of XML queries were used to evaluate
these schemes. These kinds of queries are the most common ones
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used. The technique of mapping to relational database tables was
used to evaluate XML queries. Each query was run twenty times
and then the average was taken.

2 Testing the DDE scheme: three datasets, namely, XMark,
Treebank and Nasa were used to test this scheme against two other
labelling schemes. The two labelling schemes tested against the
DDE were ORDPATH and Compact DDE (CDDE). The executed
experiments are as follows: initial labelling, querying static
document, querying dynamic document, and processing updates.
The processing updates included uniform insertions and skewed
insertions which were classified into order skewed insertions and
random skewed insertions.

3 Testing the LSDX scheme: the XMark was used as a dataset for
generating XML data. This scheme was tested against the GRP
scheme (by Lu and Ling, 2004) and the SP scheme (by Cohen,
Kaplan and Milo, 2002). The experiments that were performed are
the following: length of labels, time used to generate labels,
insertion and deletion time.

4 Testing the ORDPATH scheme: as for the dataset, the XMark and
XMach-1 were used to test this scheme. Different measures were
used such as arbitrary insertions, insert-friendly IDs, ORDPATH
length. This scheme was compared with the Dewey order and
others for evaluation purposes.

Existing labelling schemes have been tested in different techniques

based on the aspects that will be assessed such as performance,

scalability, and efficiency. Most of the labelling schemes are
compared using different measures such as initial labelling, label
size, creating labelling time, and the cost of updating. Usually, the
proposed scheme is compared with one or more existing labelling
schemes to show the improvements that this proposed scheme can

TABLE 1: Xmark Benchmark Queries

deliver. Different experiments are designed according to the testing
aims for testing. In order to compare a labelling scheme with others,
the queries that these schemes support should be considered.

Results

Having studied the datasets and benchmarks, it’s found out that the
XMark benchmark is the most appropriate dataset for the testing
experiments. The XMark benchmark helps both implementers and
users to obtain insights into XML storage. XMark was chosen to test
the CLS scheme for the following reasons: first and most importantly,
the XMark was used to evaluate the performance of the LLS scheme,
which is one of the schemes used to build the CLS scheme, by the
founder. Thus, it would be appropriate to use the same dataset to
evaluate the CLS scheme and compare the results [28]. Secondly, this
benchmark is widely used to test XML queries and XML database
performance [29]. Moreover, XMark is a good choice since it has
many features such as providing a document generator to create
documents in different sizes. Thus, users can generate datasets that
are appropriate for their requirements [24]. Also, this benchmark
provides a binary version of the XMark that can be run as an
independent platform on any operating system. Moreover, XMark
provides a broad range of queries — twenty-one in total. These queries
are designed to evaluate different aspects of the datasets. They are
divided into groups based on their goals and purposes. Table 1 shows
these groups [24]. Query number 10 of the XMark queries was
eliminated since it is irrelevant to the CLS scheme as this query is
used to translate the results into another language. To conclude, the
above XMark features offer a great choice for evaluating the CLS
scheme.

No Query Group name Description
number
1 Q1 Exact match Return the name of the person with ID ‘person0’.
2 Q2 Return the initial increases of all open auctions
3 Q3 Return the first and current increases Qf all open_al_Jgtio_ns whose current increase is at least twice as
Ordered access ) _hlgh as the |n|t|al_|ncrease ) )
4 Q4 List the reserves of those open auctions where a certain person issued a bid before another person.
5 Q5 Casting How many sold items cost more than 40?
6 Q6 . How many items are listed on all continents?
7 Q7 Regular path expression How many pieces of prose are in our database?
8 Q8 List the names of persons and the number of items they bought. (joins person, closed auction)
9 Q9 Chasing references List the names of persons and the names of thg iter_ns they bought in Europe. (joins person, closed
auction, item)
10 Q11 For each person, list the number of items currently on sale whose price does not exceed 0.02% of
the person’s income.
1 Joins on values For each person with an income of more than 50,000, list the number of items currently on sale
Q12 whose price does not exceed 0.02% of the person’s income.
12 013 Rgﬁ%?ns;uit,\ﬁﬁrgggjrﬂ;?e List the names of items registered in Australia along with their descriptions.
13 Q14 Full text Return the names of all items whose description contains the word ‘gold’.
14 Q15 Path traversals Print the keywords with a emphasis in annotations of closed auctions.
15 Q16 Return the IDs of the sellers of those auctions that have one or more keywords emphasised.
16 Q17 Finding missing elements Which persons don’t have a homepage?
17 Q18 Function application Convert the currency of the reserves of all open auctions to another currency.
18 Q19 Sorting Give an alphabetically ordered list of all items along with their location.
19 Q20 Aggregation Group customers by their income and output the cardinality of each group.
DBLP Computer Science Bibliography, University Courses, Auction
Discussion Data, NASA, Treebank, Protein Sequence Database, SIGMOD

The XML dataset and benchmark used for testing the targeted
schemes, there are many XML datasets available nowadays. Some of
them are from real life datasets (a. k. a. Actual XML datasets) and
others are from artificial datasets (a. k. a. Benchmark/standard
datasets). These two types of datasets are used to evaluate the XML
labelling schemes [12]. A review into the most commonly used XML
datasets is performed in order to select the most suitable dataset(s)
for testing the CLS scheme. Regarding real life datasets, these
datasets are based on real data. Examples of them are: SwissPort,

Record, Mondial, and TPC-H Relational Database Benchmark [12].
Concerning the artificial datasets, these benchmarks were designed
for the purpose of evaluating queries. XML benchmarks are
categorised into two groups which are, micro benchmarks and
application benchmarks. Micro benchmarks are used to evaluate
specific parts of a system whereas application benchmarks are used
to evaluate the performance of an XML database in general [12, 15,
18, 22]. Examples of these benchmarks are: XMark Benchmark,
TPox benchmark, Michigan Benchmark, XBench benchmark, and
XMack-1 Benchmark. These XML benchmarks are intended for both
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query processing and storing data [12].

Conclusion

The aim of testing the CLS XML labelling scheme is to ensure it
achieved the objectives. Furthermore, there are particular features
that need to be tested, namely the query performance, efficiency of
labelling XML documents, efficiency of scalability, and functionality
of the proposed scheme. Thus, these features were used as critiria for
selecting the suitable XML datasets. Therefore, the most common
datasets and benchmarks were studied. This research found out that
the XMark benchmark is the best choice for the testing experiments.
The XMark features offer a great choice for evaluating the CLS
scheme.
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