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1. Introduction

With the development of the Internet, the World-Wide-Web has become everyone's invaluable information
source. However, most of data on the Web is currently in the form of HTML pages, which is neither
well-structured nor associated with schema. It is amost impossible to use such data efficiently. Web wrapper
technology has been developed to transform unstructured /semi-structured data to semi-structured/structured data,
which can be queried and analyzed using matured techniques developed in database and other fields. The main
issues of wrapper generation include (1) to identify semantics of the data contained in an HTML document and, (2)
to establish the mappings between its structure and its semantics. Various wrapper generation tools developed
addressed these issues in different ways [HBG+97, KMA+98, KWD97, SA99, LPHOQ].

SG-WRAP, the system to be demonstrated was design and developed based on the following observations.
First, it is true that user interaction is probably the best way to help the generation of wrappers for a specific
HTML source quickly and accurately because of the diversity of HTML pages and limited semantic information
expressed in HTML tags. However, user’s effort should be minimized as much as possible. Most existing
systems can still be much improved in this regard. Second, the ultimate goa for wrapper generation is to
transform the original data into some structure that is easy to consume rather than to understand the structure of
the original data. When a user gathers data from the Web, s/he must have her/his needs in her/his mind. It is often
not necessary to generate wrappers for entire HTML document. Therefore, SG-WRAP, adopts a novel, schema
guided, approach for wrapper generation. With this approach, a user defines the schema of data to be extracted
from an HTML page in terms of data type descriptors (DTD) of XML [W3COQ]. The user also provides example
mappings by associating data in the HTML page and elements in DTD. The system then induces the mapping
rules and generates a wrapper that extracts data from the HTML page and produce an XML document conformed
to the specified DTD.

Compared with other available wrapper generators, SG-WRAP approach has the following unique features.
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2. SG-WRAP: The System
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from which the same kinds of datato
be extracted. The fetched HTML page is parsed. Syntax errors, such as missing tags in the original HTML
document are fixed during the parsing process. Internally the HTML page is represented as a tree using the
document object model (DOM) [W3C98], where a data item is a leaf node in the tree and its position in the
document can be described by the path from the root to the leaf. As such, when the user highlights a string in the
page shown, its path can be identified, which is displayed asan HTML tree path (Figure 2, D). Similarly, when the
user clicksan element inthe DTD, it is displayed as a semantic tree path in the schema (Figure 2, E). The Mapping
Acquirer of the system captures those user clicks that associate strings in the HTML page and their corresponding
elementsin the DTD. For example, with the sample page in Figure 2, the following mapping can be captured

ht m . body. t abl e[ 0] . t body[ 0] . tr[0].a[ 0] <=> Web_robots. robot.nane *“Al kaline”
where Al kal i ne isastring in the HTML page, ht nl . body. t abl e[ 0] . t body[ 0] .tr[0Q].a[ 0] isthetree
path in the HTML tree, and Web_r obot s. r obot . name is the associated element in the DTD, respectively. In
other words, from user interactions, the system obtains a set of instances of rules that map strings in the HTML
page to elements in the schema. With this set of instances of mapping rules, the Rule Generator generates data
extraction rule by an induction algorithm, which takes the list of mapping rules instances L asinput and returnsa
candidate rule by incorporating the similar mapping rule instances into a new extraction rule. A sample data

extraction rule for the HTML page shown in Figure 2 is as follows
Web_robots: htm {
Robot : body.tabl e[0].tbody[O0].tr[*] {

Nare: a[0].txt ;

Pur pose: table[0].tbody[0].tr[0].td[O].txt;
Avail ability: tabl e[ 0] .tbody[O].tr[1].td[O].txt;
Pl at form table[0].tbody[O].tr[2].td[O].txt

}

}

The data extraction rules are induced from a limited set of instances. In order to guarantee that the data
extraction rule is applicable for the entire HTML document, SG-WRAP includes a refining process. The Rule
Refiner generates an XML document by applying the induced rule on the input page. The generated document is
displayed in Figure 2, window A for usersto preview. From the displayed document, user determines whether the
current extraction rule correctly extracts required data from the source page. If not, s’he can identify more
mapping instances. The induction process will repeat and the Refiner will merge the previously generated rules
with the refined rules. The system will display a new version of result to the user for checking. This refining
process continues until the user is satisfied with the data extracted. The wrapper is generated based on the final
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data extraction rule by the Wrapper Generator.

From the above brief description, we can see the following:

e Compared with [HBG+97, KMA+98, KWD97], our system focuses on the users requirements. Let users,
rather than the system, choose what users want. The wrapper generated could be more accurate and
better reflect the users requirements.

* Although WA4F [SA99] provides a declarative language to define extraction rules that are very
expressive, the generation of the rules must rely on experts experience. So it is very difficult for
non-expert users to use it. Our system provided a friendly interface for user to interact with the system
by clicks.

»  XWRAP [LPHOO] generates wrappers for Web sources semi-automatically through the interaction with
the user. However, it still requires quite a lot of works from the users. In our system, minimum user
interaction is required.

Although wrapper generation work has been reported in the literature, there seem no standard ways to
evaluate the performance of such systems. We conducted a series of experiments to evaluate the usability,
correctness and efficiency of SG-WRAP. The usahility tests selected a number of users to use the system. The
results indicated that, with minimal introduction of the system, DTD definition and structure of HTML pages,
even nai ve users could quickly generate wrappers without much difficulty. For correctness, we adapted the
precision and recall metrics in information retrieval to data extraction. The results show that, with the refining
process, the system can generate wrappers with very high accuracy. Finaly, the efficiency tests indicated that the
wrapper generation processis fast enough even with large size Web pages.

3. Plan of the Demonstration

The system to be demonstrated is implemented in Java (Sun JDK1.3). During the demo,

e we will demonstrate the magjor algorithms used in SG-WRAP, i.e., the rule induction and refining
algorithms.

e a complete version of SG-WRAP will be available so that users can use the system to generate
wrappers for Web pages of their choices to appreciate the schema-guided wrapper generation approach
and the friendliness and accuracy of the system.

« theexperimental results conducted will also be reported.
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