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Algorithms of mining data records from website automatically
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Abstract: In order to improve the accuracy and integrality of mining data records from the web, the concepts of
isomorphic page and directory page and three algorithms are proposed. An isomorphic web page is a set of web
pages that have uniform structure, only differing in main information. A web page which contains many links
that link to isomorphic web pages is called a directory page. Algorithm 1 can find directory web pages in a web
using adjacent links similar analysis method. It first sorts the link, and then counts the links in each directory. If
the count is greater than a given valve then finds the similar sub-page links in the directory and gives the
results. A function for an isomorphic web page judgment is also proposed. Algorithm 2 can mine data records
from an isomorphic page using a noise information filter. It is based on the fact that the noise information is the
same in two isomorphic pages, only the main information is different. Algorithm 3 can mine data records from
an entire website using the technology of spider. The experiment shows that the proposed algorithms can mine
data records more intactly than the existing algorithms. Mining data records from isomorphic pages is an
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efficient method.
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There are many important data on the web. These
data are as mineral resources distributed among many
websites. How to mine certain “mineral resources”
from many websites and bring them together to abstract

the useful data is very significant'"™

. But considering
the impressive variety of the web, retrieving interesting
content has become a very difficult task. Web content
mining uses the ideas and principles of data mining and
knowledge discovery to screen more specific data”™ .
Another important aspect of web content mining is the
usage of the web as a data source for knowledge dis-
covery. This offers new interesting opportunities since
more and more information regarding various topics is
available in it” . But the use of the web as a provider
of information is unfortunately more complex than
working with static databases. Because of its very dy-
namic nature and its vast number of documents, there is
a need for new solutions that are not dependent on ac-
cessing the detailed data at the outset'’ .

Recently, researchers have been exploring new ap-
proaches to fully automate wrapper construction. That
is, without user training examples. For example, OMO-
NI'"' and MDR'*'. Both OMONI and MDR can extract
information from multi-recording web pages. The main
point is to identify repetitive record structure automati-

cally. OMONI" is a fully automated object extraction
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system. It parses web pages into tree structures and
performs object extraction. The OMONI object extrac-
tion process consists of three phases: (1) Preparing a
web document for extraction; (2) Locating objects of in-
terest in a web page; (3) Extracting objects of interest in
a page. Phase (3) consists of two tasks: candidate object
construction and object extraction refinement. Candi-
date object construction is the process of extracting ob-
jects from the raw text data of the web document using
the object separator tag identified in phase (2). After the
object separator tag is chosen, the objects need to be
extracted from the components of the chosen subtree.
OMONI has a serious disadvantage: It is able to mine
contiguous data records only, and cannot mine noncon-
tiguous data records. The ‘“non-contiguous data re-
cords” means that two or more data records intertwine
in terms of their HTML codes. To solve the problem of
mining “non-contiguous data records”, MDR was pro-
posed in Ref. [7]. In MDR, the regularly structured in-
formation in the web is called data records. MDR can
mine data records in a web page automatically. It cur-
rently finds all data records formed by table and form
related tags, i. e. , table, form, tr, td, etc. MDR can mine
both contiguous and noncontiguous data records.
However, web pages that maintain multi-records
are actually directory pages. The information in a di-
rectory pages is not detailed, the detailed information
exists in a lower-level web page which has single re-
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cord information only, so it cannot be extracted using a
duplicated-record finding algorithm. To solve this prob-
lem and extract detailed information from the web, this
paper introduces a concept of isomorphic web page,
and proposes algorithms to find directory pages and ex-
tract main data from isomorphic web pages.

1 Mining Data Record from Website Auto-
matically

As described above, OMONI'®" and MDR'"' can
extract information from multi-recording web pages au-
tomatically. The main point is to identify repetitive re-
cord structures automatically. However, web pages
maintaining multi-records are actually directory pages.
The information in directory pages is not detailed. The
detailed information exists in lower-level web pages,
called detailed pages. This situation always occurs in e-
Commerce or news web sites. A detailed page has only
one record of information, so it cannot be extracted u-
sing duplicated-record finding algorithms. To solve this
problem, two algorithms are proposed, one algorithm
for finding a directory page, the other for extracting the
main information from isomorphic web pages.

Definition 1

containing many links that link to isomorphic web pa-

Directory web page: A web page

ges.
Definition 2
ments, links and contacts etc. are in web pages.

Noise information: The advertise-

Definition 3 Main information: In an isomorphic
web page, information is separated from noise infor-
mation.

Definition 4 Isomorphic web page: A set of web
pages that have uniform structure, differing only in
main information. There are many isomorphic web pa-
ges in e-Commerce or new websites.

To extract detailed information from web pages,
we propose a novel algorithm IDF to find isomorphic
web page directories in directory pages, propose an al-
gorithm 1J to judge the degree of two isomorphic web
pages, and an algorithm MI for main information min-
ing from isomorphic web pages.

Function 1  1J: function for isomorphic web
page judgement.

Input: web page P1, P2.

Return: Percent of isomorphic degree.

Function IWDF (web page P1, web page P2)

{For i =1 to min(pl. tagscount/2, p2. tagscount/2), do

If P1. tags[i] . tagname < > P2.tags[i]. tagname then break; T =i;
For i =1 to min(pl. tagscount/2, p2. tagscount/2) -1, do

If P1. tags[ pl. tagscount —i +1].tagname < > P2.tags[i+1]. tag-

name then break;
Return (7 + i) /max(pl. tagscount, p2. tagscount) 100}
Algorithm 1 IDF isomorphic web page directory
finding algorithm.
Input: Web page W, count threshold ( CT), isomorphic threshold
(IT).
Output: Isomorphic web page directory D.
Procedure IDF (W, CT, IT)
{Isomorphic web page directory finding algorithm
Sort link directory + serial number
For adjacent link directory, accounting each directory
If the count of identical directory(d) >CT, then D =DU {d}
For all de D
get S1, S2 from web page where S1 and S2 have the directory of d.
If 1J(S1, S2) <IT, then D =D - {d}
If D has multi directory, then
Sort D according to its tag number of web page, take the directory
the web page tag number maximal, delete the others. }
Algorithm 2 MI: algorithm of main information
mining from isomorphic web page.
Input: Isomorphic web page P1, P2.
Output: Offset of main information first tag from top: TOffset,
Offset of main information last tag from bottom: BOffset,
Procedure MI (web page P1, web page P2)
{N=0;
While(Pl1. tags[ n]. tagname = P2. tags[ n]. tagname And PI. tags
[n]. information = P2. tags[ n] . information)
N=N+1;Toffset=N-1;N=0;
While(Pl1. tags[ P1. tagscount-n]. tagname = P2. tags[ P2. tagscount-
n]. tagname And P1. tags[ P1. tagscount-n]. information = P2. tags[ P2.
tagscount-n] . information)
N=N+1;Boffset=N-1; }
Algorithm 3 MDRA: algorithm of mining data

record from website automatically.
Procedure MDRA ( website W)
{For all page w in W do
{D =NULL; IDF (w, CT, IT)/ * Find directory page * /
If D is not Null then
MI(dl,d2);/ = dl e D, d2 e D, Find TOffset and BOffset =/
For all d in D Do extract tags data from TOffset to BOffset in d;

}
Algorithm MI is based on three observations: (1) A

detailed isomorphic webpage has only one type of in-
formation, called main information; (2) Main informa-
tion in isomorphic web page is in the middle of the
webpage; (3) The noise information before the main in-
formation and after the main information in two iso-
morphic webpages is the same, only the main informa-
tion is different.

2 Experiment

In our experiment, we evaluate the effectiveness
of our method. We download and cache web pages
from 20 different web sites. Our system is implemented
in Visual C + +. All the experiments are conducted on
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a Pentium 4, 1. 8 GHz PC with 512 MB RAM. The re-
sults are shown in Tab. 1.
Tab.1 Experimental results

Isomor-phic Identified Time/
URL
pages number pages ms
chemstore. cambridge- 5 3 65 5 656
soft. com

www. godaddy. com 4 3 65 6 453

WWW. compusa. com 8 3 65 8 876
www. radioshack. com 9 3 65 9 1210

www. earlemu. com 4 3 65 4 563
www. kadybooks. com 20 3 65 25 2410
www. kidsfootlocker. com 9 3 65 9 1167
shop. lycos. com 13 3 65 13 1425

thenew. hp. com 3 65 6 454

www. dell. com 5 3 65 5 655

The experimental results show that the proposed
algorithms can give perfect results for every page.

3 Conclusion

In this paper we have discussed the problem of
mining data records from websites automatically and
suggested a detailed information mining approach for
solving it. Taking into consideration the limitations of
the existing method, our method can extract more de-
tailed information from web pages. The proposed algo-
rithms have been used in the development of “a large
e-commerce navigation site support platform”( ECSP).
The ECSP is a web mining based system. It has func-
tions such as: discovery of web topic contents, down-
loads of web topic contents, automatically analysis and
deeply collect in web, data center, collect examine ed-
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it, information classification, misty recognition, auto-
matic fault-tolerance, information filtering, the dynamic
web page, information announcements.
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