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INTEGRATED RETRIEVAL SCHEME 

FOR RETRIEVING SEMI-STRUCTURED DOCUMENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a retrieval 

technique applied to an open network environment that 

involves a plurality of semi-structured documents and 

10 search engines. In particular, the present invention 

relates to an integrated retrieval scheme by managing the 

location data, document structure data, item data, 

presentation style data, etc., to provide a unified 

interface for retrieving required information item by item 

15 

20 

from a plurality of semi-structured documents irrespective 

of differences among the locations, document structures, 

elements, input forms of search engines. 

2. Description of the Prior Art 

Increasing performance and decreasing cost in 

personal computers. improvements in network technology, and 

the growth of inexpensive network providers are vitalizing 

open networks, in particular, the Internet. Many 

information providers employ HTML (hypertext markup 

25 language), that is description language of hytertext for 

realizing easy contents creation, to transmit various 

informations to users through the open networks. The 

number of information providers is increasing due to an 

exploding increase in information consumers. This results 

30 in accumulating various kinds of information in the 

networks, and it is required to efficiently provide each 

consumer with necessary information from among the 

accumulated pieces of information. 

The consumers want to entirely retrieve desired 
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information from across information sources. It is hardly 

granted because information accumulated in the open 

networks is mostly in HTML documents that have mutually 

different structures, presentation styles, or search 

5 formats to retrieve devised information from across 

different information sources. 

Information retrieval apparatus, so called, search 

engines are widely used with respect to retrieving HTML 

documents scattered over the network. Here, the search 

10 engine is a generic term for system retrieving certain 

information through input form. Figure 1 shows an 

information retrieval technique according to a prior art 

using URL search engine. The URL search engine is a search 

engine returning URL as search result with respect to query 

15 with keyword or conditional term. For example, a user has 

an interest in "a PC of 100, 000 yen or below. 11 The user 

enters keywords into an URL search engine. Figure 2 shows 

20 

25 

an example of an URL search engine according to a prior art. 

The URL search engine 900 has a keyword index 910 that 

contains keywords and locations, i.e., URLs related to HTML 

documents spreading over networks, the keyword index 910 is 

registered in advance. A search processor 930 searches the 

keyword index 910 for the keywords entered by the user and 

returns a list of URLs and outlines, the URL indicates 

location of HTML documents that contain the entered 

keywords and its synonym. Returning to Fig. 1, the user 

accesses the returned HTML documents one by one to find out 

necessary information. In this way, first, the users had 

to find out the locations of HTML documents that may 

30 contain necessary information by wide document search, and 

then inspect each of the HTML documents in obtained URL 

list for the necessary information when obtaining the 

information from HTML documents of which is unknown, so 

that it needs long time and labor to obtain necessary 

2 
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information. The users must spend much time and labor 

before they get necessary information. In addition. the 

prior arts are incapable of collectively retrieving 

information from across a plurality of HTML documents. 

The prior arts may find out the locations of HTML 

documents that contain given keywords and the synonyms 

thereof but are unable to collect information item by item 

by collectively retrieving information involved in HTML 

documents. The prior arts are unable to set conditions on 

10 search results. For example, they are unable to filter 

search results by date. And, when using URL search engine 

that provides search interface for each HTML document as 

input form, users must take into account such individual 

form input interface for each URL search engine and access 

15 each URL search engine one by one. 

20 

25 

More particularly, HTML documents employed in on-line 

shops of electronic commerce frequently show the product 

information such as names and prices with list description 

of table or clause style that includes one meaningful 

clustered data. There are demands to retrieve information 

collectively among these HTML documents of on-line shops. 

For example, a user may want to retrieve information about 

shops that offer the lowest price for a specific product. 

In this case, the user enters the name, maker, category, 

etc., of the product as keywords. Then, the prior art of 

Fig. 1 provides the user with the locations of HTML 

documents related to the keywords. The user accesses the 

HTML documents one by one to check to see if they offer the 

product under preferable conditions. The prior art of Fig. 

30 1, however, searches the full text of each HTML document 

for the entered keywords without considering elements that 

form the HTML document, and therefore, tends to retrieve a 

lot of irrelevant data for the user. Accordingly, the user 

must spend much time and labor to find out the necessary 

3 
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information from among the HTML documents retrieved by the 

prior art. 

The prior arts are incapable of retrieving 

information from a given HTML document item by item. For 

5 example. they are unable to extract the price, image, maker, 

etc., of a given product from a given HTML document 

containing product information table. The prior arts are 

unable to extract the name, phone number. address, etc., of 

each shop from a given HTML document containing claused-

10 shop information. The prior arts are unable to set 

conditions such as date to filter results retrieved from 

HTML documents. 

There is a conventional technique that creates a 

hypothetical database by mapping the internal structure of 

15 each document and relationships between documents into 

unique models, to extract itemized pieces of information. 

This technique was disclosed by N. Ashish and C. A. 

Knoblock in "Semi-automatic wrapper generation for internet 

information sources," Proceedings of Cooperative 

20 Information Systems, 1997. This technique considers a 

portion in HTML document as meaningful information, the 

portion has specific tags such as TITLE tag such as size, 

color, typestyle (e.g., bold and italic), and extracts 

these information automatically. This technique cover a 

25 case that minimum cluster of certain information is 

described in one HTML document, and a plurality of the HTML 

documents are described in mutually same format. This 

technique is, for example, effective when regionalized 

weather information is described in different HTML 

30 documents. However, this technique doesn • t take into 

account a case that information is described as a list 

description such as table or clause in one HTML document. 

Accordingly, this technique is unable to be applied to the 

above case. 

4 
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J. Hammer, H. Garcia-Molina, J. Cho, R. Araha, and A. 

Crespo disclosed another technique in "Extracting 

semistructured information from the web," Workshop on 

Management of Semistructured Data, 1997. This technique 

5 creates a hypothetical database by employing an unique OEM 

data model, and manage relationship between the database 

and various information sources. and therefore, retrieve 

information from heterogeneous web sources integratively. 

This technique employs template file depending on HTML tag 

10 description rule for HTML document to manage above 

relationship. However, in this technique, modification in 

HTML document affect hypothetical database and also 

modification in hypothetical database affect application. 

Accordingly, this technique need much labor for management 

15 and maintenance of system. 

There are no standards for HTML descriptions used for 

information providing such as products handled by on-line 

shops. Namely, on-line shops are using individual HTML 

•% documents. This will be explained. 

20 HTML documents prepared by on-line shops have 

different document structures. For example, a shop A 

,~ employs a tag TABLE to describe products in table format. 

while a shop B employs a tag UL to itemize products in 

clause format. 

25 The HTML documents of on-line shops employ different 

presentation styles even for the same product. For example. 

yen, thousand yen, ten-thousand yen, dollars, etc., are 

used as unit prices depending on shops. Some shops use 

double-byte characters to express prices and others employ 

30 single-byte characters for the same purpose. 

The HTML documents of on-line shops have different 

data elements even for the same product. For example, a 

product is represented with only the name thereof, or the 

name and model number thereof, or the maker, name, and 

5 
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model number thereof depending on shops. To get necessary 
information from HTML documents gathered by the 
conventional retrieval techniques, users must extract 
pieces of information from the documents and compare them 

5 with one another. It takes a long time and much labor to 
retrieve necessary data from them. 

In addition, when using plural search engines, the 
search engines used to search open networks for required 
information differ from one another in information types to 

10 handle, performance, and fees, and therefore, the users 
must choose them depending on situations. In otherwise, 
for this purpose, the users must know the locations, and 
interfaces of the search engines peculiarly. 

First, it is difficult to find and manage the 
15 locations of search engines. The users must individually 

manage the locations of search engines with the use of, for 
example, bookmarks. This is hard to achieve in an 

,~ environment using all terminal but own terminal, such as 
'~ moble environment . 

20 Second, the search interfaces of search engines 
provided by input forms are not unified. Many search 
engines employ their own input forms of which structure are 
not unified. Accordingly, the users must acquire separate 
systems and operation sequences and schemes when handling 

25 different search engines. It is hard for the users to know 
which search engine is effective for certain search item. 
It is also hard for the users to process information 
conditionally contained in retrieved HTML documents. 

Third, the search information through search engines 
30 are inefficient. The users must handle several search 

engines until they get required information. This involves 
many search operations and is inefficient. 

Fourth, the search engines return search result that 
is different item presentation styles, character codes, 

6 
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etc., when presenting search results, and it is difficult 

for the users to compare the search results with one 

another. 

To so1ve the heterogeneity among the search engines, 

5 Jumon World Seek at http://member.nifty.ne.jp/jumon has 

disclosed a technique of preparing a common search 

interface for URL search engines that is one kind of search 

engine, managing relationships between the common search 

interface and individual interface for URL search engines, 

10 converting a search request for the common search interface 

into search requests for the search engines, and executing 

the search requests for the search engines. This technique 

provides the common search interface employing a single 

15 

20 

text box to handle the URL search engines. In practice, 

there are not only the URL search engines but also other 

various search engines. To use such a variety of search 

engines, this technique has the following problems: 

{1) Necessity of considering a plurality of input 

items 

Some search engines employ a simplest input form with 

a single text box for entering keywords to search. To 

narrow information to retrieve, some search engines allow 

the users to enter search conditions such as an area and an 

industry field in addition to keywords. However, the 

25 technique mentioned above is incapable of achieving such a 

30 

narrowing search operation because it does not support a 

plurality of input items. 

(2) Necessity of coping with a variety of input 

forms 

To properly enter search conditions, some search 

engines employ several input form objects for text input 

such as text boxes, radio buttons for selecting one among 

several items, and select boxes or check boxes for 

selecting some among several items. The technique 

7 
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mentioned above is incapable of coping with these data 

entering objects except for text box because it supports 

only a single text box. 

(3) Reconstruction of app1ication 

5 When adding, correcting, de1eting search engines with 

respect to the common search interface, the technique 

mentioned above must correct the common search interface 

and reconstruct corresponding applications. 

In this way, the conventional technique mentioned 

10 above is incapable of coping with a variety of search 

engines and needs a lot of time and labor to design, 

maintain, and manage. 

SUMMARY OF THE INVENTION 

15 

An object of the present invention is to provide an 

integrated retrieval scheme capable of retrieving required 

information from a plurality of semi-structured documents 

such as HTML documents that are scattering over open 

20 networks and have different document structures, 

25 

presentation styles, and information elements, converting 

the retrieved information into a unified form for each user, 

and returning the information in the unified form to the 

user. 

Another object of the present invention is to provide 

an integrated retrieval scheme capable of individua1ly 

managing input form objects of each search engine serving 

for open networks to resolve differences among the search 

engines, generating search requests specific to the search 

30 engines according to a user's search request, and executing 

search operations with respect to the search engines in 

open network environment including many search engines. 

Still another object of the present invention is to 

provide an integrated retrieval scheme capable of managing 

8 
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5 

the location, document structure, and item attributes of 

each HTML document and extracting required information item 

by item from different HTML documents that differs in the 

location, the document structure, and attributes arbitrary. 

In order to accomplish the objects, an aspect of the 

present invention provides an apparatus for retrieving data 

contained in a plurality of semi-structured documents over 

open networks, comprising: a unit for storing meta data for 

each of the semi-structured documents, the meta data 

10 including items to be extracted from the semi-structured 

15 

20 

documents and item data used to conditionally retrieve the 

items: a unit for retrieving data scattered among the semi­

structured documents for entered query according to the 

meta data, and preparing a collective search result; and a 

unit for outputting the search result in a prescribed 

single format that is specific to each user. 

Another aspect of the present invention provides an 

apparatus for retrieving data contained in a plurality of 

semi-structured documents over open networks, comprising: 

(a) a unit for storing location data about the location of 

each of the semi-structured documents, document structure 

data about the structure of each of the semi-structured 

documents, used to delimit document into items to be 

extracted, attribute data about the attributes of each of 

25 the items to be extracted, used to conditionally retrieve 

the items, and style conversion data used to convert item 

presentation styles of the user and item presentation 

styles of the semi-structured documents from one into 

another: (b) a unit for finding, according to the location 

30 data, the location of a semi-structured document that 

contains all search items specified in an entered query 

that consists of the search items and search conditions; 

(c) a unit for converting, if necessary, item presentation 

styles of the entered query into item presentation styles 

9 
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of the search item in location found semi-structured 
documents according to the style conversion data, and 
forming queries for the location found semi-structured 
documents; {d) a unit for transmitting the queries 

5 provided by the unit {c) to the found locations and 
acquiring the semi-structured documents; (e) a unit for 
extracting item data from the acquired semi-structured 
documents according to the document structure data, 
selecting the extracted item data, if necessary, according 

10 to the attribute data for the search condition, and 
preparing a search result; and (f) a unit for converting, 
if necessary, item presentation styles of the search result 
into the item presentation styles of each user according to 
the style conversion data. 

15 Still another aspect of the present invention 
provides an apparatus for retrieving data through search 
engines over open networks, comprising: (aa} a unit for 
storing location data about the location of each search 
engine, essential input item data specifying essential 

20 input items required by an input form of each search engine, 
document structure data about the structure of each HTML 
document, used to delimit document into items to be 
extracted, attribute data about the attributes of the items 
to be extracted, used to conditionally retrieve the items, 

25 and style conversion data used to convert item presentation 
styles of a user and item presentation styles of each HTML 
document from one into another; {bb) a unit for finding, 
according to the location data, the location of a search 
engine that contains all search items specified in an 

30 entered query that consists of the search items and search 
conditions; {cc) a unit for selecting, according to the 
essential input item data, search engine to be searched 
from among the location found search engines, the search 
engine of which the essential input item satisfy the 

10 
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specified search condition: (dd) a unit for determining an 
optimum retrieval pattern for each of the selected search 
engines according to a matrix table and converting the 
entered query into queries for the selected search engines 

5 accordingly, the matrix table defining combination between 
the search items and search conditions and the items and 
essential input items of each search engine: (ee) a unit 
for converting, if necessary, item presentation styles of 
the queries provided by the unit (dd) into item 

10 presentation styles of the search item in selected search 
engines according to the style conversion data; (ff) a 

15 

unit for transmitting the queries provided by the unit (ee) 
to the found locations and acquiring HTML documents: (gg) 
a unit for extracting item data from the acquired HTML 
document serving as a first search result according to the 
structure data, selecting the extracted item data, if 
necessary, according to the attribute data for the search 
condition on the basis of corresponding retrieval pattern 
and preparing a second search result; and (hh) a unit for 

20 converting, if necessary, item presentation styles of the 
second search result into item presentation styles of each 
user according to the style conversion data. 

Still another aspect of the present invention 
provides an apparatus for extracting data item by item from 

25 arbitrary HTML document over open networks, comprising: 
(aaa) a unit for storing a template for each HTML document 
according to document structure data about the structure of 
the HTML document used to delimit document into items to be 
extracted, the template stipulating at least item name to 

30 be extracted and prescribed text extraction style data of 
item group to be extracted from the HTML document; (bbb) a 
unit for analyzing a template corresponding to acquired 
HTML document; and (ccc) a unit for comparing the acquired 
HTML documents with corresponding template by scanning the 

11 
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acquired HTML document, and extracting item data of the 
items matching the text extraction style data of the 
template, so as to prepare a search result. 

Still another aspect of the present invention 
5 provides a method of retrieving data contained in a 

plurality of semi-structured documents over open networks, 
comprising the steps of: retrieving data scattered among 
semi-structured documents for entered query according to 
meta data about each of the semi-structured documents and 

10 preparing a collective search result, the meta data 
including items to be extracted from the semi-structured 
documents and item data used to conditionally retrieve the 
items; and outputting the search result in a prescribed 
single format that is specific each the user. 

15 

20 

Still another aspect of the present invention 
provides a method of retrieving data contained in a 
plurality of semi-structured documents over open networks, 
comprising the steps of: {a) finding, according to 
location data that specifies the location of each of the 
semi-structured documents, the location of a semi­
structured document that contains all search items 
specified in an entered that consists of the search items 
and search conditions; {b) converting, if necessary, item 
presentation styles of the entered query into item 

25 presentation styles of the search item in location found 
semi-structured documents according to style conversion 
data and forming queries for the location found semi­
structured documents, the style conversion data being used 
to convert item presentation styles of a user and item 

30 presentation styles of the semi-structured documents from 
one into another; {c} transmitting the queries provided by 
the step b) to the found locations and acquiring the semi­
structured documents; (d) extracting item data from the 
acquired semi-structured documents according to document 

12 
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structure data, selecting the extracted item data. if 

necessary, according to attribute data for the search 

condition and preparing a search result, the document 

structure data specifying the structure of each of the 

5 semi-structured documents and being used to delimit 

document into items to be extracted, the attribute data 

specifying the attributes of each item to be extracted and 

being used to conditionally retrieve the items; and {e) 

converting, if necessary, item presentation styles of the 

10 search result into the item presentation styles of each 

user according to the style conversion data. 

Still another aspect of the present invention 

provides a method of retrieving data through search engines 

over open networks, comprising the steps of: (aa) finding, 

15 according to location data that specifies the location of 

each search engine, the location of a search engine that 

contains all search items specified in an entered query 

that consists of the search items and search conditions: 

(bb) selecting, according to essential input item data 

20 that specifies essential input items required by an input 

form of each search engine, search engine to be searched 

from among the location found search engines, the search 

engine of which the essential input item satisfy the 

specified search condition; (cc} determining an optimum 

25 retrieval pattern for each of the selected search engines 

according to a matrix table and converting the entered 

query into queries for the selected search engines 

accordingly, the matrix table defining combination between 

the search items and search conditions and the items and 

30 essential input items of each search engine; (dd) 

converting, if necessary, item presentation styles of the 

queries provided by the step (cc} into item presentation 

styles of the search item in selected search engines 

according to style conversion data that is used to convert 

13 
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item presentation styles of a user and item presentation 

styles of each HTML document from one into another: {ee) 

transmitting the queries obtained by the step (dd) to the 

found location and acquiring HTML documents; (ff) 

5 extracting item data from the acquired HTML document 

serving as first search result according to document 

structure data, selecting, if necessary, the extracted item 

data according to attribute data for the searching 

condition on the basis of corresponding retrieval pattern, 

10 and preparing a second search result, the document 

structure data specifying the structure of each HTML 

document and being used to delimit document into items to 

be extracted, the attribute data specifying the attributes 

of the items to be extracted and being used to 

15 conditionally retrieve the i terns: and ( gg) converting, if 

necessary, item presentation styles of the second search 

result into item presentation styles of each user according 

to the style conversion data. 

;~ Still another aspect of the present invention 

20 provides a method of extracting data item by item from 

arbitrary HTML document over open networks, comprising the 

steps of:(aaa) analyzing a template corresponding to 

acquired HTML document, the template for each HTML document 

being set according to document structure data that 

25 specifies the structure of each HTML document and is used 

to delimit document into items to be extracted, the 

templates stipulating at least item name to be extracted 

and prescribed text extraction style data of item group to 

be extracted from the corresponding HTML document: and 

30 (bbb) comparing the acquired HTML documents with 

corresponding template by scanning the acquired HTML 

document, and extracting item data of the items watching 

the text extraction style data of the template, so as to 

prepare a search result. 

14 
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Still another aspect of the present invention 

provides a computer readable recording medium recording a 

program for causing the computer to execute processing for 

retrieving data contained in a plurality of semi-structured 

5 documents over open networks, the processing including: a 

process for retrieving the data scattered among semi­

structured documents for entered query according to meta 

data about each of the semi-structured documents and 

preparing a collective search result, the meta data 

10 including items to be extracted from the semi-structured 

documents and item data used to conditionally retrieve the 

items; and a process for outputting the search result in a 

prescribed single format that is specific each the user. 

Still another aspect of the present invention 

15 provides a computer readable recording medium recording a 

program for causing the computer to execute processing for 

retrieving data involved in a plurality of semi-structured 

documents over open networks, the processing including: {a) 

a process for finding, according to location data that 

20 specifies the location of each of the semi-structured 

documents, the location of a semi-structured document that 

contains all search items specified in an entered that 

consists of the search items and search conditions; (b) a 

process for converting, if necessary, item presentation 

25 styles of the entered query into item presentation styles 

of the search item in location found semi-structured 

documents according to style conversion data and forming 

queries for the location found semi-structured documents, 

the style conversion data being used to convert item 

30 presentation styles of a user and item presentation styles 

of the semi-structured documents from one into another; (c) 

a process for transmitting the queries provided by the 

process (b) to the found locations and acquiring the semi­

structured documents; (d) a process for extracting item 

15 
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data from the acquired semi-structured documents according 

to document structure data, selecting the extracted item 

data. if necessary, according to attribute data for the 

search condition and preparing a search result, the 

5 document structure data specifying the structure of each of 

the semi-structured documents and being used to delimit 

document into items to be extracted, the attribute data 

specifying the attributes of each item to be extracted and 

being used to conditionally retrieve the items; and (e} a 

10 process for converting, if necessary, item presentation 

styles of the search result into the item presentation 

styles of each user according to the style conversion data. 

15 

20 

Still another aspect of the present invention 

provides a computer readable recording medium recording a 

program for causing the computer to execute processing for 

retrieve data through search engines over the open networks, 

the processing including: (aa) a process for finding, 

according to location data that specifies the location of 

each search engine, the location of a search engine that 

contains all search items specified in an entered query 

that consists of the search items and search conditions; 

(bb) a process for selecting, according to essential input 

item data that specifies essential input items required by 

an input form of each search engine, search engine to be 

25 searched from among the location found search engines, the 

search engine of which the essential input item satisfy the 

specified search condition; (cc) a process for determining 

an optimum retrieval pattern for each of the selected 

search engines according to a matrix table and converting 

30 the entered query into queries for the selected search 

engines accordingly, the matrix table defining combination 

between the search items and search conditions and the 

items and essential input items of each search engine; (dd} 

a process for converting, if necessary, item presentation 

16 
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styles of the queries provided by the process {cc) into 

item presentation styles of the search item in selected 

search engines according to style conversion data that is 

used to convert item presentation styles of a user and item 

5 presentation styles of each HTML document from one into 

another; (ee) a process for transmitting the queries 

obtained by the process (dd) to the found location and 

acquiring HTML documents: {ff) a process for extracting 

item data from the acquired HTML document serving as first 

10 search result according to document structure data, 

selecting, if necessary, the extracted item data according 

to attribute data for the searching condition on the basis 

of corresponding retrieval pattern, and preparing a second 

search result, the document structure data specifying the 

15 structure of each HTML document and being used to delimit 

document into items to be extracted, the attribute data 

specifying the attributes of the items to be extracted and 

being used to conditionally retrieve the items; and (gg) a 

process for converting, if necessary, item presentation 

20 styles of the second search result into item presentation 

styles of each user according to the style conversion data. 

Still another aspect of the present invention 

provides a computer readable recording medium recording a 

program for causing the computer to execute processing for 

25 extracting data item by item from arbitrary HTML documents 

over open networks, the processing including: (aaa) a 

process for analyzing a template corresponding to acquired 

HTML document, the template for each HTML document being 

set according to document structure data that specifies the 

30 structure of each HTML document and is used to delimit 

document into items to be extracted, the templates 

stipulating at least item name to be extracted and 

prescribed text extraction style data of item group to be 

extracted from the corresponding HTML document; and (bbb) 
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a process for comparing the acquired HTML documents with 

corresponding the template by scanning the acquired HTML 

document, and extracting item data of the items matching 

the text extraction style data of the template, so as to 

5 prepare a search result. 

10 

Other and further objects and features of the present 

invention will become apparent from the following 

description taken in conjunction with the accompanying 

drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a sequence of processes for searching 

HTML documents for required information according to a 

15 prior art ; 

Fig. 2 shows the principle of a conventional search 

technique; 

Fig. 3 shows a sequence of processes for searching 

HTML documents for required information according to an 

20 integrated retrieval technique of the present invention; 

Fig. 4 shows the principle of the integrated 

retrieval of the present invention; 

Fig. 5 shows a HTML document integrated retrieval 

apparatus according to a first embodiment of the present 

25 invention; 

30 

Fig. 6 shows the structure of a HTML document meta 

data storing unit arranged in the apparatus of Fig. 5; 

Fig. 7 is a flow chart showing a preparatory phase of 

the first embodiment; 

Fig. 8 is a flow chart showing an execution phase of 

the first embodiment; 

Figs. 9A and 9B show the exemplary display and HTML 

description of an HTML document; 

Figs. l0A and 10B show the display and HTML 
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description of another HTML document; 

Fig. 11 shows an example of an HTML document table 

stored in the storing unit of Fig. 6; 

Fig. 12 shows an example of a HTML document to table 

5 mapping table stored in the storing unit of Fig. 6: 

10 

Fig. 13 shows an example of a HTML document item 

table stored in the storing unit of Fig. 6; 

Fig. 14 shows an example of a domain table stored in 

the storing unit of Fig. 6: 

Fig. 15 shows an example of a user domain table 

stored in the storing unit of Fig. 6; 

Fig. 16 shows an example of a domain conversion 

function table stored in the storing unit of Fig. 6; 

Fig. 17 shows an Internet information integrated 

15 retrieval according to a second embodiment of the present 

invention; 

20 

Fig. 18 shows a HTML document meta data storing unit 

according to the second embodiment arranged in the 

apparatus of Fig. 17; 

Figs. 19A, 19B, and 19C show examples of input forms 

of search engines according to the second embodiment; 

Fig. 20 shows an HTML description corresponding to 

the input form of Fig. 19B: 

Fig. 21 is a flow chart showing a preparatory phase 

25 of the second embodiment; 

Fig. 22 shows an example of a HTML document item 

table stored in the storing unit of Fig. 18; 

Fig. 23 shows an example of a HTML document table 

stored in the storing unit of Fig. 18; 

30 Fig. 24 shows an example of a HTML document to table 

mapping table stored in the storing unit of Fig. 18; 

Fig. 25 shows an example of a domain table stored in 

the storing unit of Fig. 18: 

Fig. 26 shows an example of a domain conversion 
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function table stored in the storing unit of Fig. 18; 

Fig. 27 shows an example of a user domain table 

stored in the storing unit of Fig. 18; 

Fig. 28 shows an example of an essential item table 

5 stored in the storing unit of Fig. 18; 

Fig. 29 shows simplified relationships between the 

apparatus of the second embodiment and search engines in 

processing of search request; 

Fig. 30 shows a search pattern matrix table according 

10 to the second embodiment; 

15 

20 

Fig. 31 is a flow chart showing an execution phase of 

the second embodiment: 

Fig. 32 shows a location for data items in step S410 

of Fig. 31; 

Figs. 33 to 35 show retrieval pattern for pages A to 

C prepared in step S440 of Fig. 31; 

Fig. 36 shows relationships between user input 

domains and local domains prepared in step S450 of Fig. 31; 

Figs. 37A and 37B show the exemplary display and HTML 

description of a search result from page B; 

Fig. 38 shows relationships between local domains and 

user output domains prepared in step S500 of Fig. 31; 

Fig. 39 shows a HTML document information extraction 

apparatus according to a third embodiment of the present 

25 invention; 

30 

Fig. 40 is a flow chart showing a preparatory phase 

of the third embodiment; 

Fig. 41 shows an example of a proxy setting file; 

Fig. 42 shows an example of a template file; 

Fig. 43 shows an example of a URL-template table; 

Fig. 44 is a flow chart showing an execution phase of 

the third embodiment; 

Fig. 45 shows a display of an HTML document on a Web 

browser; 
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5 

Fig. 46 shows a part of HTML description 

corresponding to the display of Fig. 45; 

Fig. 47 shows a template file for extracting item 

data from the HTML document of Fig. 45, Fig. 46~ 

Fig. 48 shows an example of extraction made from the 

HTML document of Fig. 45 according to the template file of 

Fig. 47; and 

Fig. 49 shows a display of an HTML document on a Web 

browser according to a modification of the third 

10 embodiment; 

15 

Fig. 50 shows a display of an HTML document linked to 

the HTML document of Fig. 49 having a same structure as the 

HTML document of Fig. 49 on a Web browser; 

Fig. 51 shows an HTML description corresponding to 

the display of Fig. 49; and 

Fig. 52 shows an HTML description corresponding to 

the display of Fig. 50. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

20 

Various embodiments of the present invention will be 

described in detail with reference to the accompanying 

drawings. In this specification, the semi-structured 

documents include documents or other materials described in 

25 HTML {hypertext markup language), SGML (standard 

generalized markup language), XML (extensive markup 

language), etc. The explanation of the embodiments is 

based on HTML documents if not specifically mentioned. 

Note that following embodiments are able to be applied to 

30 SGML document and XML document with appropriate 

modification. An input form provided by search engine for 

information retrieval consist of HTML document. Therefore, 

the HTML documents include these input forms furnished for 

search engines in following explanation. The present 
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invention is widely applicable to applications that utilize 

plural HTML documents that differ mutually in various 

aspects connected together through open networks. For 

example, the present invention is applicable to electronic 

5 commerce or information retrieval on electronic libraries 

and electronic catalogues. 

The principle of the semi-structured document 

integrated retrieval scheme of the present invention will 

be explained with reference to Figs. 3 and 4. 

10 Fig. 3 shows an image of operation sequence for user 

according to the present invention. In Fig. 3, a user 

enters a search request for, for example, a PC of 100,000 

yen or below into an apparatus that realizes the integrated 

retrieval scheme of the present invention. The apparatus 

15 flexibly retrieves required information involved in HTML 

documents and provides the user with a collective search 

result. The search request may be made not only in 

conventional keywords but also in simple syntactical query 

statement consists of search item and search condition. 

20 Namely, the present invention is capable of handling 

conditional search such as a search for a PC of "100,000 

yen or below.• 

Unlike structural data structured item by item such 

as RDB data, the HTML documents are so called semi-

25 structured data in which data is structured in certain 

degree by using tags, even though HTML documents are plain 

text basically. For example, data group related to one 

subject such as table, list and clause involved in HTML 

document may be contained over several HTML documents, or 

30 several data groups may be contained in a single HTML 

document. It is hard to conditionally retrieve item data 

corresponding to a given item from these data groups. 

Search engines have HTML-described input forms that may 

have fixed search entries or search entries that must be 
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filled in for indication of search condition. The 

apparatus of the present invention is capable of flexibly 

coping with a user's search request and providing the user 

with a collective search result. 

5 Fig. 4 shows the principle of the apparatus of the 

present invention. The apparatus 1 has a HTML document 

storing unit 15 for storing meta data about HTML documents. 

The meta data includes the locations, document structures, 

presentation styles, etc., of the HTML documents for each 

10 HTML document. The locations of the HTML documents are, 

for example, URLs. The document structure data of the HTML 

documents specifies the structures of partial structure 

such as tables, lists and clauses contained in the HTML 

documents and is used to map element data in the tables and 

15 lists to items to be extracted. More particularly, the 

document structure of a given HTML document indicates that 

data pieces corresponding to the items to be extracted 

contained in the HTML document are separated from one 

another with delimiters such as tags and slashes. Each 

20 field between delimiter such as tag and slash in the HTML 

documents is related to an item and is managed in table 

format etc., by the storing unit 15. Data pieces contained 

in the HTML documents frequently employ different 

presentation styles even if they fall in the same weaning. 

25 The presentation styles stored in the storing unit 15 

indicate each one of presentation style employed by the 

HTML documents. 

A user of the apparatus 1 enters a search request 

into a query processing unit 13. The query processing unit 

30 13 refers to the meta data stored in the HTML document 

storing unit 15 and specifies the locations, document 

structures, and presentation styles of HTML documents 

related to the search request. The query processing unit 

13 acquires the HTML documents, extract information from 
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the HTML documents with the use of the specified meta data, 

and conditionally processes the extracted information if 

necessary. Therefore, the apparatus 1 provides the user 

with a collective search result involved in HTML documents 

5 in presentation styles that are optimum for the user. 

Namely, with a single search request, the user is able to 

collectively receive required information from the HTML 

documents scattering over networks through the apparatus 1 

of the present invention. This improves search efficiency 

10 and reduces traffic congestion in the networks. 

In this way, first, the apparatus of the present 

invention manages the structure information of semi­

structured documents such as HTML documents connected to 

open networks and retrieves requested information item by 

15 item from plural HTML documents. Second, the apparatus of 

the present invention is capable of retrieving necessary 

information from Web information documents through search 

engines without bothering the user with differences among 

the search methods of various Web sources. 

20 

First embodiment 

An HTML document information integrated retrieval 

apparatus of the first embodiment according to the present 

invention concerning semi-structured document information 

25 retrieval scheme will be explained with reference to Figs. 

5 to 16. 

HTML documents are scattering over open networks and 

have individual document structures, presentation styles, 

and partial structures such as tables containing different 

30 elements. The first embodiment retrieves required 

information involved in various HTML documents and provides 

a user with a collective search result in presentation 

styles that are optimum for the user. 

A concept regarding the presentation styles and terms 
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used for the embodiments will be explained first. HTML 

documents employ different presentation styles to express 

even the same meaning. For example, the price of a product 

is expressed like "¥1,000," "one thousand yen," or "1,000 

5 yen 11 depending on the writers of HTML documents. Terms 

employed by this specification will be explained. 

A domain is equal to one presentation style. For 

example, "l,000 yen" for a price is a with-yen presentation 

style that forms a domain, and "¥1,ooo• is a with-

10 ¥ presentation style that forms a domain. 

A domain group is a collection of domains related to 

the same meaning. For example, prices form a domain group, 

and dates (year, month, day} form a domain group. 

A user input domain is a domain related to a user's 

15 search request input. For example, the with-yen 

presentation style for a price forms a user input domain, 

and the Christian era for a date with"/" as a delimiter 

forms a user input domain. 

A user output domain is a domain related to a search 

20 result for a user. For example, the with-¥ presentation 

style for a price forms a user output domain, and an 

25 

abbreviated date for a date with 

user output domain. 

n n as a delimiter forms a 

A user domain covers user input and output domains. 

A local domain is a domain in a given HTML document. 

For example. the with-yen presentation style for a price 

forms a local domain. 

A domain conversion function is a function for 

converting a user input domain into a local domain, or a 

30 local domain into a user output domain. 

If different user input domains, user output domains, 

and local domains are involved, the difference will be 

resolved by the domain conversion functions. Fig. 5 is a 

block diagram showing a configuration of HTML document 
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infonnation integrated retrieval apparatus according to the 

first embodiment. 

In Fig. 5, the apparatus 1 of the first embodiment 

has a user interface unit 11, a syntax analysis unit 12, a 

5 query processing unit 13, an HTML document access unit 14, 

an HTML document meta data storing unit 15, and an HTML 

document meta data managing unit 16. The query processing 

unit 13 has a query item finding unit 131, a query 

conversion unit 132, a conversion function library 133, an 

10 HTML document processing unit 134. and a retrieval result 

conversion unit 135. 

The user interface unit 11 receives a search request 

(query statement) consisting of search items and search 

conditions entered by a user through an application program 

15 3. The syntax analysis unit 12 analyzes the syntax of the 

query statement received by user interface unit 11. The 

query processing unit 13 collectively retrieves required 

infonnation items involved in HTML documents. More 

precisely, the query item finding unit 131 finds locations 

20 of items specified in the query statement. The query 

conversion unit 132 converts each user input domain in the 

query statement into a corresponding local domain and forms 

queries to be transmitted from the HTML document access 

unit 14. The HTML document access unit 14 receives HTML 

25 documents that are returned in response to the queries. 

The HTML document processing unit 134 acquires infonnation 

from the received HTML documents and processes the 

information according to the query statement. For example, 

the HTML document processing unit 134 selects information 

30 pieces corresponding to the search items, filters the 

selected information pieces according to the search 

conditions, and provides a search result. The retrieval 

result conversion unit 135 converts local domains in the 

retrieval result into user output domains. The HTML 
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document access unit 14 collects HTML documents scattering 

over open networks and converts information contained in 

the HTML documents into information of a unified form such 

as a table. The HTML document access unit 14 is connected 

5 to HTML document servers 2-1, 2-2, and the like. Each of 

the HTML document servers has HTML documents 21 and a Web 

server 22 that manages the HTML documents 21. The HTML 

document meta data storing unit 15 stores meta data about 

the HTML documents. The meta data includes the document 

10 structure, presentation styles, items, etc., of each HTML 

document to be retrieved. Items information in a partial 

structure such as a table in a given HTML document 

frequently disagree with items stipulated in a search 

request in a one-to-one manner. In this case, the meta 

15 data relates the plural elements of which each one 

corresponds to the partial structure to the item in a 

search request. Note that an element is information piece 

contained in HTML document hereinafter. The HTML document 

,, meta data manager 16 stores new meta data in the storing 

20 unit 15 and deletes and changes the meta data in the 

storing unit 15. The HTML document meta data manager 16 is 

implemented in, for example, an editor and is controlled by 

a system manager. 

Fig. 6 shows the structure of table of the HTML 

25 document meta data storing unit 15. The HTML document 

storing unit 15 stores meta data in the form of tables. An 

HTML document table 151 stores the locations of HTML 

documents. An HTML document to table mapping table 152 

stores data used to convert elements contained in the HTML 

30 documents into items forming a table. An HTML document 

item table 153 stores the attributes of items contained in 

the HTML documents for each item. A domain table 154 

stores the presentation styles of domains. A user domain 

table 155 stores the input and output domains of each user. 
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A domain conversion function table 156 stores domain 

conversion functions. 

Processing steps carried out by the apparatus 1 of 

the first embodiment will be explained. The processing 

5 steps are carried out in two phases, i.e., a preparatory 

phase of Fig. 7 and an execution phase of Fig. 8. In the 

preparatory phase, a managing person prepares meta data 

about HTML documents through the HTML document meta data 

manager 16 before starting the execution phase. 

10 In the preparatory phase of Fig. 7, step Sl00 stores 

the locations of HTML documents in the HTML document table 

151. Step Sll0 sets, in the HTML document to table mapping 

table 152, data used to convert elements contained in the 

HTML documents into a table consisting of items. Step S120 

15 sets, in the item table 153, the attributes of items 

contained in the HTML documents. Step S130 sets, in the 

domain table 154, local domains of the items contained in 

the HTML documents. Step S140 sets, in the user domain 

table 155, the input and output domains of each user. Step 

20 S145 checks to see if there are sufficient conversion 

functions for converting a given domain into another. If 

not, step S150 prepares necessary domain conversion 

functions and stores them in the domain conversion function 

table 156. 

25 The execution phase of Fig. 8 will be explained. In 

step S200, the syntax analysis unit 12 analyzes the syntax 

of a query statement entered by a user, and the query item 

finding unit 131 finds the locations of search items 

specified by the user in the HTML document table 151. In 

30 step S210, the query item finding unit 131 finds HTML 

documents that have all of the search items in the HTML 

document item table 153. In step S220, the query 

conversion unit 132 gets user input domains, user output 

domains, and local domains corresponding found items from 
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the tables 154 and 155. In step S225, the query conversion 

unit 132 checks to see if the user input domains and local 

domains of the search items agree with each other. If they 

do not agree in an item, the query conversion unit 132 gets 

5 a domain conversion function for the item from the domain 

conversion function table 156 and converts the user input 

domain of the item into a corresponding local domain with 

respect to the items whose domain differs as described 

above in step S230. In step S240, the HTML document 

10 processing unit 134 gets HTML documents through the HTML 

document access unit 14, extracts items for the search 

items from the HTML documents, and prepares a search result. 

In step S245, the HTML document processing unit 134 checks 

to see if the user output domain and local domain of each 

15 item agree with each other. If they do not agree in an 

item, the HTML document processing unit 134 gets a domain 

conversion function for the item from the domain conversion 

function table 156 and converts the local domain of the 

item into a corresponding user output domain with respect 

20 to the items whose domain differs as described above in 

step S250. In step S260, the search result having proper 

user output domains is supplied to the user through the 

user interface unit 11. 

The details of the process procedure of the first 

25 embodiment will be explained with reference to Figs. 9 to 

16. 

Figure 9A shows an exemplary display on a Web browser 

of an HTML document concerning with product information of 

a shop A, and Fig. lOA shows that of a shop B. Figure 9B 

30 shows an HTML description that provides the display of Fig. 

9A, and Fig. 10B shows an HTML description that provides 

the display of Fig. lOA. 

The shop A employs a tag TABLE to form a table to 

show their product information. The shop B employs a tag 
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5 

OL to form a clause of their product information. 

The shop A displays each price with the with-

¥ presentation style, and the shop B shows each price with 

the with-yen presentation style. 

The shop A has a product name as an element, and the 

shop B has a maker name and a product name as elements. 

The location of the product information of the shop A 

is a URL of http://www.shop-a.co.jp/products.html, and that 

of the shop Bis a URL of http://www.shop-

10 b.co. jp/shouhin.html. 

In this way. the HTML documents of Figs. 9A and 9B 

have different document structures, presentation styles, 

and elements. 

( 1) Preparatory phase 

15 Step SlOO of Fig. 7 sets the locations of the HTML 

20 

documents in the document table 151. In this example, the 

locations are page names and URLs as shown in Fig. 11. 

{a) Shop A 

Page name: Shop-A 

URL: http://www. shop-a. co. jp/products .html. 

(b) Shop B 

Page name: Shop-B 

URL: http:/ /WWW. shop-b. co. jp/shouhin.html 

Step S110 sets data for converting elements contained 

25 in the HTML documents into a table in the HTML document to 

table mapping table 152. In this example, page names, 

record start points. and ways of extracting columns 1 to 4 

are set as shown in Fig. 12. For the prices of the shop B, 

30 

only numerals and the positions including 

(a) Shop A 

Page name: Shop-A 

n n , are picked up. 

Record start: line starting with <TR><TD> 

Column 1: "Shop A" fixed 

Column 2: between 1st <TD> and 1st 11
/

11 in record 

30 



Page 32 of 134
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10 

15 

start line 

Column 3: between 1st "/" and 1st </TD> in record 

start line 

Column 4: between 2nd <TD> and 2nd </TD> in record 

start line 

(b) Shop B 

Page name: Shop-B 

Record start: line starting with <Ll> 

Column 1: "Shop B11 fixed 

Column 2: between 1st <Ll> and 1st II/" in record 

start line 

Column 3: between 1st n / t1 and 2nd 11 /tl in record 

start line 

Column 4: between 2nd"/" and 1st "yen ti in record 

start line 

Step 120 stores the attributes of the items involved 

in the HTML documents in the HTML document item table 153. 

In this example, the page names, corresponding columns, 

column titles, and data types are stored as shown in Fig. 

20 13. Only price information is defined as a numeric value 

in data type. Values of this data type are used for 

comparison when processing the search conditions. 

25 

30 

(a-1) Page Shop-A, column 1 

Page name: Shop-A 

Column: column 1 

Column title: shop name 

Data type: character string 

(a-2) Page Shop-A, column 2 

Page name: Shop-A 

Column: column 2 

Column title: maker name 

Data type: character string 

(a-3) Page Shop-A, column 3 

Page name: Shop-A 
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10 

15 

20 

Column: column 3 
Column title: product name 
Data type: character string 
(a-4) Page Shop-A, column 4 
Page name: Shop-A 
Column: column 4 
Column title: price 
Data type: numeric value 
(b-1) Page Shop-B, column 1 
Page name: Shop-B 
Column: column 1 
Column title: shop name 
Data type: character string 
(b-2) Page Shop-B, column 2 
Page name: Shop-B 
Column: column 2 
Column title: maker name 
Data type: character string 
(b-3) Page Shop-B, column 3 
Page name: Shop-B 
Column: column 3 
Column title: product name 
Data type: character string 
(b-4) Page Shop-B, column 4 

25 Page name: Shop-B 
Column: column 4 
Column title: price 
Data type: numeric value 
Step S130 sets local domain names for the elements 

30 contained in the HTML documents in the domain table 154 as 
shown in Fig. 14. No local domains are set for the shop 
names, maker names, and product names of the shops A and B 
because they are represented with optional character 
strings. On the other hand, local domains for the product 
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prices of the shops A and Bare set as follows according to 

the value set in the HTML document item table 153. The 

local domain is registered in the HTML document item table 

153. 

style 

Domain group: price 

Local domain of Shop-A: with-¥ presentation style 

Local domain of Shop-B: value-comma presentation 

Step S140 sets user input and output domains for each 

10 user in the user domain table 155 as shown in Fig. 15. A 

user A enters a shop name, maker name, and product name in 

HTML presentation styles and requests a search output in 

the same presentation styles, and therefore, no user input 

and output domains for these items are set. For a price 

15 domain group, assume that the user A requests as follows: 

Input: with-yen presentation style 

output: with-yen presentation style 

This domain is registered in the domain table 154, 

and the user domain is registered in the user domain table 

20 155. The user domain may contain different user input and 

output domains. 

Step S150 sets domain conversion functions in the 

domain conversion function table 156 as shown in Fig. 16. 

In this example, there are three domains including the 

25 value-comma presentation style, with-yen presentation style, 

and with-¥ presentation style. Accordingly, mutual 

conversion functions between the user input domains and the 

local domains and between the user output domains and the 

local domains are set as follows and are stored in the 

30 domain conversion function table 156. These conversion 

functions are also stored in the conversion function 

library 133. 

(a) Conversion from value-comma presentation style 

into with-yen presentation style 
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Conversion function name: Num2Yen(} 

Conversion input domain: value-comma presentation 

style 

Conversion output domain: with-yen presentation 

5 style 

10 

15 

20 

(b) Conversion from with-yen presentation style into 

value-comma presentation style 

style 

Conversion function name: Yen2Num() 

Conversion input domain: with-yen presentation style 

Conversion output domain: value-comma presentation 

(c) Conversion from value-comma presentation style 

into with-¥ presentation style 

Conversion function name: Num2¥() 

Conversion input domain: value-comma presentation 

style 

Conversion output domain: with-¥ presentation style 

(d) Conversion from with-¥ presentation style into 

value-comma presentation style 

Conversion function name: ¥2Num{) 

style 

Conversion input domain: with-¥ presentation style 

Conversion output domain: value-comma presentation 

(e) Conversion from with-yen presentation style into 

25 with-¥ presentation style 

Conversion function name: Yen2¥() 

Conversion input domain: with-yen presentation style 

Conversion output domain: with-¥ presentation style 

(f) Conversion from with-¥ presentation style into 

30 with-yen presentation style 

style 

Conversion function name: ¥2Yen() 

Conversion input domain: with-¥ presentation style 

Conversion output domain: with-yen presentation 
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(2) Execution phase 

The user A issues a search request consisting of, for 

example, a query statement containing search item and 

search condition: 

Search items: shop name, maker name, product name, 

and price 

Search conditions: price< 200,000 yen 

The syntax analysis unit 12 analyzes the query 

statement entered by the user. In step S200 of Fig. 8, the 

10 query item finding unit 131 finds the search items. The 

search items are the shop name, maker name, product name, 

and price. The query item finding unit 131 finds the 

column titles corresponding to the search items in the HTML 

document item table 153 and provides the following records: 

15 (a) Shop name 

20 

25 

Page Shop-A, column 1, data type of character string 

Page Shop-B, column 1, data type of character string 

( b) Maker name 

Page Shop-A, column 2, data type of character string 

Page Shop-B, column 2, data type of character string 

( c) Product name 

Page Shop-A, column 3, data type of character string 

Page Shop-B, column 3, data type of character string 

(d) Price 

Page Shop-A, column 4, data type of numeric value 

Page Shop-B, column 4, data type of numeric value 

In step S210, the query item finding unit 131 finds 

the names of HTML documents that contain all of the search 

items and provides the following two combinations. The 

30 URLs of the combinations are obtained from the HTML 

document table 151. 

(A) Combination 1 

( a) Page name: Shop-A 

(b) Elements 
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10 

15 

Shop name: column 1, character string 

Maker name: column 2, character string 

Product name: column 3, character string 

Price: column 4, numeric value 

(c) URL 

http://www.shop-a.eo.jp/products.html 

(B) Combination 2 

(a) Page name: Shop-B 

{b) Elements 

Shop name: column 1, character string 

Maker name: column 2, character string 

Product name: column 3, character string 

Price: column 4, numeric value 

(c) URL 

http://www.shop-b.co.jp/shouhin.html 

In step S220, the query conversion unit 132 acquires 

user domains and local domains corresponding to the search 

items. The local domains are obtained from the HTML 

document item table 153. For any item having a local 

20 domain, a domain group is found in the domain table 154, 

and user domains of the same domain group are retrieved 

from the user domain table 155. As a result, the following 

combinations are obtained: 

(A) Combination 1 

25 {a) Page name: Shop-A 

( b) Elements 

Shop name: no local domain 

Maker name: no local domain 

Product name: no local domain 

30 Price: local domain of with-¥ presentation style 

user input domain of with-yen presentation 

style 

user output domain of with-yen presentation 

style 
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style 

(B) Combination 2 

(a) Page name: Shop-B 

(b) Elements 

Shop name: no local domain 

Maker name: no local domain 

Product name: no local domain 

Price: local domain of value-comma presentation 

user input domain of with-yen presentation 

10 style 

user output domain of with-yen presentation 

style 

For any item having different user input and local 

domains, the query conversion unit 132 gets a domain 

15 conversion function having corresponding conversion input 

and output domains and converts the user input domain into 

a local domain in step S230. In each of the above­

mentioned combinations, the user input domain differs from 

the local domain in the price presentation style. 

20 Accordingly, proper domain conversion functions are fetched 

from the domain conversion function table 156 with the 

conversion input and output domain names serving as keys. 

(A) Combination 1 

25 

Conversion input domain: 

Conversion output domain: 

Conversion function name: 

(B) Combination 2 

with-yen presentation style 

with-¥ presentation style 

Yen2Y() 

Conversion input domain: with-yen presentation style 

Conversion output domain: value-comma presentation 

30 style 

Conversion function name: Yen2Num( ) 

The conversion functions are executed for the 

combinations 1 and 2 to obtain the following: 

(A) Combination 1 
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Yen2¥(200,000 yen)= ¥200,000 

(B) Combination 2 

Yen2Num(200,000 yen)= 200,000 

The query conversion unit 132 generates the following 

5 queries for the HTML document access unit 14: 

(A) Combination 1 

(a) Page name: Shop-A 

( b) Search request 

Search items: shop name, maker name, product name, 

10 and price 

Search conditions: price< ¥200,000 

(B) Combination 2 

( a) Page name: Shop-B 

(b} Search request 

15 Search items: shop name, maker name, product name, 

and price 

Search conditions: price< 200,000 

With these queries, the HTML document access unit 14 

acquires the HTML documents and generates a search result 

20 in step S240. The HTML document processing unit 134 

extracts information from the HTML documents located at 

obtained URL and linked URL according to the HTML document 

to table mapping table 152, filters the information if 

there are search conditions, and provides the following 

25 search result: 

(A} Combination 1 

(a) Page: Shop-A 

{b) Search result 

Shop name: Shop A, maker name: Maker A, product name: 

30 PCl, price: ¥170, 000 

Shop name: Shop A, maker name: Maker B, product name: 

PClOl, price: ¥198,000 

(B) Combination 2 

(a) Page: Shop-B 
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{ b) Search result 

Shop name: Shop B, maker name: Maker A, product name: 

PCl, price: 168,000 

If there is any item having different user output 

5 domain and local domain, the retrieval result conversion 

unit 135 acquires a corresponding domain conversion 

function and converts the local domain into a proper user 

output domain in step S250. In each of the above-mentioned 

combinations, the local domain and user output domain of 

10 the price differ from each other, and therefore, the 

retrieval result conversion unit 135 searches the domain 

conversion function table 156 for a proper conversion 

function according to conversion input and output domains 

stored in the domain conversion function table 156. 

15 

20 

25 

30 

style 

(A) Combination 1 

Conversion input domain: with-¥ presentation style 

Conversion output domain: with-yen presentation 

Conversion function name: ¥2Yen ( ) 

(B) Combination 2 

Conversion input domain: value-comma presentation 

style 

Conversion output domain: with-yen presentation 

style 

Conversion function name: Num2Yen ( ) 

The conversion functions are executed to obtain the 

following: 

(A) Combination 1 

¥2Yen(¥170,000) = 170,000 yen 

¥2Yen(¥198,000) = 198,000 yen 

( B) Combination 2 

Num2Yen(168,000) = 168,000 yen 

In the last, the user interface unit 11 provides the 

user with the following search result in step S260: 
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Shop name: Shop A, maker name: Maker A, product name: 

PCl, price: 170,000 yen 

Shop name: Shop A, maker name: Maker B, product name: 

PClOl, price: 198,000 yen 

5 Shop name: Shop B, maker name: Maker A, product name: 

PCl, price: 168,000 yen 

As explained above, the first embodiment manages meta 

data about information contained in HTML documents 

scattering over open networks, to realize collective search 

10 on the information contained in the plural HTML documents 

and generate a search result without regard to differences 

among the HTML documents. The first embodiment manages 

information document by document. If an HTML document to 

be searched is added, corrected, or deleted, the first 

15 embodiment simply adds, corrects, or deletes the HTML 

document only itself. The first embodiment easily handles 

an exponentially increasing number of HTML documents as 

search objects. 

20 

25 

Search result from each HTML document is obtained as 

item data being conditionally processed item by item. 

Therefore, HTML document processing unit 134 may merge 

plural search results from plural HTML documents so as to 

prepare one piece of search result, and filter this search 

result as a whole if necessary. 

HTML documents scattering over open networks have 

different document structures, elements, presentation 

styles, etc. Even with these variations, the first 

embodiment is capable of retrieving required information 

from the different HTML documents, converting the retrieved 

30 information into a unified form for each user, and returns 

a collective search result to the user. Compared with the 

prior arts, the first embodiment eliminates the time and 

labor of manual work and drastically improves search 

efficiency. The first embodiment is applicable to 
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electronic commerce in flexibly retrieving product 
information with search conditions of, for example, the 
names and prices of shops that offer lowest prices for a 
given product. Consequently, the first embodiment 

5 contributes to vitalize fair electronic commerce. 

Second embodiment 

An Internet information integrated retrieval 
apparatus of the second embodiment according to the present 

10 invention concerning semi-structured document information 
retrieval scheme will be explained with reference to Figs. 
17 to 38. 

Open networks including the Internet involve search 
engines having specific input forms. The second embodiment 

15 retrieves necessary information with search conditions from 
the open networks through plural search engines 

20 

irrespective of differences in the document structures, 
essential input items, and presentation styles of the 
search engines and collectively acquires a search result 
from the search engines. 

The second embodiment employs the same concept and 
terms as the first embodiment. As explained above, HTML 
documents employ various presentation styles depending on 
their writers and users. For example. some HTML documents 

25 express Kanagawa prefecture, an area in Japan. as 
nKanagawa-ken• and others simply as •Kanagawa. 11 

nKanagawa-kenn is a domain of a with-ken presentation 
style when expressing an area. "Chinese foodn is a domain 
of a with-food presentation style when expressing a genre. 

30 The area and genre form each a domain group. If a user 
enters a query statement with "Kanagawa-ken" and "Chinese 
food," this query statement involves user input domains of 
the with-ken presentation style for area and with-food 
presentation style for genre. If a search output for a 
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user has "Kanagawa-ken" and "Chinese food," this search 

output includes user output domains of the with-ken 

presentation style for area and with-food presentation 

style for genre. If a search result extracted from an HTML 

5 document includes 11 Kanagawa-ken, 11 this search result 

involves a local domain of the with-ken presentation style 

for area. 

If a given domain group involves different user input 

domain, user output domain, and local domain, the second 

10 embodiment resolves the difference by using domain 

conversion functions like the first embodiment. 

Figure 17 shows the Internet information integrated 

retrieval apparatus 10 according to the second embodiment. 

This second embodiment is a modification of the first 

15 embodiment to replace the query processing unit 13 of Fig. 

15 an integrated retrieval unit 130. The integrated 

retrieval unit 130 additionally has an essential item 

finding unit 136, a retrieval pattern judging unit 137, and 

a retrieval result processing unit 138. The apparatus 10 

20 has a user interface unit 11, a syntax analysis unit 12, 

the integrated retrieval unit 130, an HTML document meta 

data storing unit 150, an HTML document meta data manager 

160, and an HTML document access unit 14. The integrated 

retrieval unit 130 according to the second embodiment has a 

25 query item finding unit 131, a query conversion unit 132, a 

conversion function library 133, the essential item finding 

unit 136, the retrieval pattern testing unit 137, the 

retrieval result processing unit 138, and a retrieval 

result conversion unit 135. 

30 The same parts as those of the first embodiment shown 

in Fig. 5 are represented with like reference marks if not 

specifically mentioned, and their explanations are not 

repeated. The user interface unit 11 receives a query 

statement entered by a user through a user application 
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program 3. The query statement consists of search items 

and search conditions. The syntax analysis unit 12 

analyzes the syntax of the query statement received by the 

user interface unit 11. The integrated retrieval unit 130 

5 collectively retrieves required information involved in 

HTML documents that are managed by search engines for the 

search items. More precisely, the query item finding unit 

131 finds the location of the search items in HTML 

documents indicated in the query statement. The essential 

10 item finding unit 136 checks scarce items in the input 

forms of search engines and determines search engines to 

use. The retrieval pattern judging unit 137 determines an 

optimum search pattern for the query statement and 

optimizes the search statement for the search engines 

15 accordingly. The query conversion unit 132 converts user 

input domains in the query statement into local domains and 

prepares queries to be transmitted by the HTML document 

access unit 14 to the search engines retrieval. The 

retrieval result processing unit 138 processes information 

20 contained in the acquired HTML documents according to the 

query statement {e.g., selecting items for search items and 

filtering data for search condition). The retrieval result 

processing unit 138 filters the information extracted from 

the HTML documents and suppresses conditional processes 

25 carried out by the search engines. The retrieval result 

conversion unit 135 converts local domains with respect to 

the presentation style of retrieved items in the output of 

the retrieval result processing unit 138 into user output 

domains. The HTML document access unit 14 transmits the 

30 prepared queries to the search engines and acquires HTML 

documents scattering over open networks through the search 

engines. The second embodiment converts information 

contained in the acquired HTML documents into a unified 

form such as a table appropriate for the user. The HTML 
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ra 

document access unit 14 is connected to search engines 20-1, 
20-2, and the like through a communication network 190. 
Each of the search engines consists of an engine unit 23 
and a database 24. The HTML document meta data storing 

5 unit 150 stores information for each search engine such as 
the locations of the search engines and the document 
structures, presentation styles, and elements of HTML 
documents. The HTML document meta data manager 160 adds, 
deletes, and changes meta data in the HTML document storing 

10 unit 150. The HTML document meta data manager 160 is 
implemented in, for example, an editor, to control the 
registration and management of the meta data in the HTML 
document storing unit 150. 

Fig. 18 shows the details of the HTML document meta 
15 data storing unit 150. The unit 150 stores meta data in 

20 

the form of tables like the meta data storing unit 15 of 
Fig. 6. An HTML document table 151 stores the locations of 
HTML documents. An HTML document to table mapping table 
152 stores data for converting elements contained in each 
HTML document into a table consisting of items. An HTML 
document item table 153 stores the attribute of each item 
contained in each HTML document. A domain table 154 stores 
the presentation styles of domains. A user domain table 
155 stores the input and output domains of each user. A 

25 domain conversion function table 156 stores domain 
conversion functions. An essential item table 157 stores 
essential input items of the input form of each search 
engine. The retrieval pattern judging unit 137 has a 
retrieval pattern matrix table of Fig. 30 used to determine 

30 a retrieval pattern for a given search engine and optimizes 
a user query statement for the search engine. The 
retrieval pattern matrix table 139 of Fig. 30 may be stored 
in the meta data storing unit 150. 

The details of operation of the apparatus 10 of the 
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second embodiment and the details of the setting of 
contents for the tables will be explained. The operation 
is carried out in two phases, i.e., a preparatory phase of 
Fig. 21 preparing data such as presentation style before 

5 retrieval and an execution phase of Fig. 31. 
Figs. 19A, 19B, and 19C show examples of input forms 

of search engines. Figure 20 shows an HTML description 
corresponding to the input form of Fig. 19B. 

( 1) Preparatory phase 

10 Fig. 21 shows steps carried out in the preparatory 
phase. Step S300 sets the HTML document item table 153 as 
shown in Fig. 22. HTML document item table 153 manages 
following items for each input form of the search engine. 
A column npage name• contains the names of input forms of 

15 the search engines. A column titled •columnn contains 
column numbers related to the HTML document mapping table 
152. A column "Item name• contains items contained in the 
input forms of the search engines. A column •Availabilityn 
contains data to indicate whether or not the data items are 

20 obtainable from the retrieval result of the corresponding 
search engines. A column •conditionaln contains data to 
indicate whether or not the data items are conditionally 
processable by the corresponding search engines. A column 
noata typen contains data to indicate whether each data 

25 item is a numeric value or a character string and is used 
when evaluating and filtering information. A column "Name 
tagn contains a NAME-tag if a corresponding data item 
employs a selection form. A column •Local domainn contains 
local domains for corresponding column numbers. 

30 Step S310 sets the HTML document table 151 as shown 
in Fig. 23. The HTML document table 151 manages the 
locations of the input forms of the search engines. A 
column "Page name" contains the names of the input forms of 
the search engines . A column 11 Search engine URL n contains 
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URLs serving as location information of the search engines. 
Step S320 sets the HTML document to table mapping 

table 152 as shown in Fig. 24. The HTML document to table 
mapping table 152 maps information contained in HTML 

5 documents returned by the search engines to a table. A 
column "Page name" contains the names of the input forms of 
the search engines. A column "Record start" contains tags 
that indicate each start line of contents in a 
corresponding HTML document. Columns titled "Column 1" to 

10 "Column 5" contain each tags that indicate a portion 
corresponding to a data item to be retrieved in each 
obtained HTML document. The column titles •column 1• to 
"Column 5" of Fig. 24 correspond to the columns 1 to 5 
listed in the column titled "Column" of the HTML document 

15 item table 153 for page-A shown in Fig. 22. Step S330 sets 
the domain table 154 as shown in Fig. 25. The domain table 
154 manages domain groups and the domains as local domains 
information set in the HTML document item table 153. 

20 
Step S340 sets the domain conversion function table 

156 as shown in Fig. 26. The domain conversion function 
table 156 manages domain conversion functions. A column 
"Conversion function name" contains the name of each 
function for converting a specific domain into another 
domain. A column "Domain group" contains each group of 

25 domains of the same kind. A column "Conversion input 
domain• contains each input domain for each domain 
conversion function. A column "Conversion output domain" 
contains each output domain for each domain conversion 
function. A column "Library name" contains the name of 

30 file of the conversion function library 133. 
Step S350 sets the user domain table 155 as shown in 

Fig. 27. The user domain table 155 manages the input and 
output domains indicated by each user per domain group. A 
column "User name" contains the name of each user that 
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issues a search request. A column "User input domain" 

contains user input domains used by the users for certain 
domain group. A column "User output domain" contains user 

output domains used by the users for each domain group. 
5 Step S360 sets the essential item table 157 as shown 

in Fig. 28. Input form of some search engine has essential 
items to be filled in. The essential item table 157 
manages such essential items. A column "Page name 0 

contains the names of the input forms of the search engines. 
10 A column °Essential item0 contains essential items that 

15 

must be filled in. 

( 2) Execution phase 

Figure 31 shows steps carried out in the execution 
phase of the second embodiment. 

For example, a user wants to know the names and 
telephone numbers of Japanese food restaurants in Kanagawa 
prefecture. For this, a search request is made with simple 
syntax query statement an SQL statement containing SELECT 

'' and WHERE clauses. 

20 In step S400, the user interface unit 11 receives the 
query statement. The user who made the query is the user 1 
shown in Fig. 27, and search items are "Shop name" and 
"Phone number" with search conditions of "area= Yokohama 
city" and "genre= Japanese food." The query statement is 

25 as fallows: 

SELECT Shop name, phone number WHERE area= "Yokohama 
city• and genre= 0 Japanese food" (1-1) 

In step S410, the query item finding unit 131 refers 
to the HTML document item table 153 of Fig. 22 and finds 

30 search engines that have the data items corresponding to 
the search items and conditions. Figure 32 shows the 
search engines thus found. 

In step S420, the query item finding unit 131 refers 
to the document table 151 according to the result of step 
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S410 and specifies pages that have the items "Shop name," 
11 Phone number, 11 "Area, " and II Genre. 11 Then, the search 
engines of Page-A, Page-B, and Page-Care selected. 

In step S430, the essential item finding unit 136 
5 refers to the essential item table 157 of Fig. 28, checks 

the essential items of the search engines, and narrows the 
search engines to be used. Some search engines have 
essential items to be filled in. Thus, among the search 
engines in found location provided by step S420, the 

10 essential item finding unit 136 exclude search engine that 
has essential item except for the indicated item as search 
condition. The query statement (1-1) has the conditional 
items of "Area" and "Genre." In connection with them, the 
search engine of Page-A has an essential input item "Genre" 

15 that agrees with the search condition item "Genre." 
Accordingly, the search engine of Page-A is adoptable. The 
search engine of Page-B has an essential input item "Area" 
that corresponds to the search condition item "Area," and 

,; therefore, the search engine of Page-Bis also adoptable. 
20 The search engine of Page-Chas essential input items 

"Area" and "Genre," and therefore, is adoptable. 
On the other hand, assume that query statement as 

follows is entered: 

SELECT shop name, phone number WHERE area= wYokohama 
25 city• ( 1-2) 

In this case, in the query item finding unite 131 
Page-A, Page-B, Page-Care selected as search engine in 
found location referring to the HTML document item table 
152, while these three engine have items "shop nameff, 

30 "phone number• and •area•. 

Next, in the essential item finding unit 136 selected 
search engines by the query item finding unit 131 are 
narrowed as follows. 

Page-A set genre as essential item. It means 
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;~ 

designation for item ftgenre• is essential for retrieval for 

Page-A, so that retrieval from Page-A fails unless genre is 

designated. Genre is not designated in the search 

condition, i.e., where clause in the query statement (1-2), 

5 accordingly the essential item finding unite 136 excludes 

Page-A among candidates. 

Page-C set both genre and are as essential item, so 

that Page-C is excludes among candidates. 

On the contrary. Page-B set area as essential item, 

10 the •area• is designated in where clause, so that Page-Bis 

selected as a search engine to be retrieved. 

Note that, when transmitting the above query 

statement (1-2) to a search engine that does not have 

essential item, the search engine may be searched even if 

15 •area• is designated in where clause, as the search engine 

(page) does not handle essential conditional item. 

Accordingly, the essential item finding unit 136 selects 

20 

25 

30 

the search engine as a search engine to be retrieved. 

Returning to the query statement {1-1), at this time, 

the following SQL statements according to the query 

statement (1-1) are prepared for the selected search 

engines: 

Page-A: 

SELECT shop name, phone number WHERE area= "Yokohama 

city" and genre= "Japanese food" (2-1) 

Page-B: 

SELECT shop name, phone number WHERE area = 11 Yokohama 

city" and genre = "Japanese food" (2-2) 

Page-C: 

SELECT shop name, phone number WHERE area = "Yokohama 

city" and genre= "Japanese food" (2-3) 

In step S440, the retrieval pattern judging unit 137 

refers to the retrieval pattern matrix of Fig. 30 and 

determines retrieval methods. The retrieval pattern matrix 
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will be explained. Figure 29 shows a simplified 
relationship between the apparatus of the second embodiment 
and search engines. There are three retrieval patterns (a), 
{b), and (c) for processing a search request entered by a 

5 user. The pattern (a) returns the search request to the 
user without processing it. The pattern (b) conditionally 
processes the search request by the search engines. The 
pattern (c) processes the search request by the search 
engines and filters the process result by the apparatus 10 

10 of the second embodiment. The retrieval pattern matrix of 
Fig. 30 is used to select one of the three patterns for 
each search item in a given query statement. The retrieval 
pattern judging unit 137 refers to the retrieval pattern 
matrix and determines retrieval strategies. In Fig. 30, a 

15 column "Item" under a title •search request" contains each 
item to retrieve specified by, for example, a SELECT clause 
in an SQL statement. A column "Condition" under the 
"Search request" contains each search condition specified 

,; by, for example, a WHERE clause in the SQL statement. A 
20 column "Item" under a title "Search engine" contains each 

item returned by a search engine as a retrieval result. A 
column "Condition" under the "Search engine" contains each 
condition set in a search request and stipulated in the 
input form of each search engine. The column "Item" under 

25 the "Search engine" corresponds to the column 
"Availability" in the HTML document item table 153 of Fig. 
22, and the column "Condition" under the "Search engine" 
corresponds to the column "Conditional" in the HTML 
document item table 153. A column "Return as it is" 

30 contains data to indicate whether or not a search condition 
value is returned as it is without processing a search item. 
A column "Return from search engine" contains data to 
indicate whether or not a result provided by a search 
engine for a given search item is returned as it is. A 
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column "Process by search engine" contains data to indicate 
whether or not a given search condition is processed by a 
search engine. A column "Filtering" contains data to 
indicate whether or not a retrieval result returned from a 

5 search engine with respect to a given search condition is 
processed by the retrieval result processing unit 138 of 
the apparatus 10. 

For example, the search statement (1-1) stipulates 
"Shop name" with the SELECT clause but not with the WHERE 

10 clause. The item "Shop namen is no" in "Item" and "x" in 
"Conditionn in nsearch request" of Fig. 30. Referring to 
the HTML document item table 153 of Fig. 22, the input form 
of the search engine Page-A of Fig. 19A is capable of 
receiving "Shop name" as a search condition and returning 

15 it as a search result. Accordingly, the search engine of 
Fig. 19A is no" in each of nitem• and ncondition• in Fig. 
30. Namely, nshop name• of the search engine of Fig. 19A 
corresponds to the fourth record from the top of Fig. 30. 

;, Accordingly, the process pattern of the Page-A for nshop 
20 name" returns information provided by the search engine as 

an item without conditionally processing the information 
because a condition is not stipulated in SQL. 

On the other hand, "Area" is specified in the WHERE 
clause but not in the SELECT clause in the search statement 

25 (1-1). Accordingly, "Area" is nxn in nitemn and •o• in 
"Condition" in "Search request• of Fig. 30. According to 
the HTML document item table 153 of Fig. 22, the Page-A of 
Fig. 19A is unable to receive a condition for "Arean but is 
able to return a search result for "Area." Accordingly, 

30 nArea" of the Page-A is "o" in "Item" and 11x" in 
"Condition" in •search engine" of Fig. 30. As a result, 
11Area 11 of the Page-A corresponds to the eighth record from 
the top of Fig. 30. Namely, the process pattern of the 
Page-A for "Area" returns no information because it is not 
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stipulated in the SELECT clause of the SQL statement, and 

the search engine is unable to carry out to conditional 

process. Instead, the retrieval result processing unit 138 

carries out a filtering process to return a retrieval 

5 result. Similar processes are carried out for the Page-A 

on "Phone number" and "Genre" specified in the SQL 

statement (1-1}, to derive a matrix of Fig. 33 from the 

matrix of Fig. 30. 

Namely, Fig. 33 shows a result of determination of 

10 items and conditions to be set for the Page-A with respect 

to the search request. It is understood from a column 

"Process by search engine" that the search condition for 

"Genre" must be transmitted to the Page-A. It is 

understood from a column "Filtering" that a search result 

15 for "Arean from the Page-A must be filtered according to 

the condition set for "Area." It is understood from a 

column "Return from search engine" that "Shop name" and 

"Phone number" provided by the Page-A must be returned as 

they are to the user. 

20 The Page-A accepts search conditions for "Shop name" 

and "Genre," while the query statement (1-1) stipulates a 

search condition only for "Genre." Accordingly, "Japanese 

food" is set for "Genre" when sending a query to the Page-A. 

Thereafter, the retrieval result processing unit 138 

25 carries out a filtering process to select data in the items 

"Shop name" and "Phone number" whose "Area" contains 

"Yokohama city" and prepares a retrieval result. 

Consequently, the pattern (c) is applied to the Page-A, and 

the query statement (2-1) is rewritten as follows: 

30 Filtering condition: "Area"= "Yokohama city" 

SELECT shop name, phone number WHERE genre= 

"Japanese food" {3-1) 

Similarly, query statements for the Page-Band Page-C 

are prepared. Figure 34 shows a result of examination on 
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the Page-B. It is understood from a column "Process by 

search engine" that the search condition for "Area" is 

transmitted to the Page-B. It is understood from a column 

"Filtering" that a search result provided by the Page-Bis 

5 filtered according to the condition set for "Genre." .It is 

understood from a column "Return from search engine" that 

information pieces to be provided by the Page-B for "Shop 

name" and "Phone number" are returned as they are to the 

user. Consequently, the pattern (c) is applied to the 

10 Page-B. and the query statement (2-2} is rewritten as 

follows: 

15 

Filtering condition: •Genre"= "Japanese food• 

SELECT shop name, phone number WHERE area= "Yokohama 

city• {3-2) 

Figure 35 shows a result of examination on the Page-C. 

It is understood from a column "Process by search engine" 

that the search conditions for "Area• and •Genre" are 

transmitted to the Page-C. It is understood from a column 

"Filtering" that a search result provided by the Page-C is 

20 not filtered. It is understood from a column "Return from 

search engine" that information pieces to be provided by 

the Page-C for "Shop name" and "Phone number" are returned 

as they are to the user. Consequently, the pattern (b) is 

applied to the Page-C, and the query statement {2-3) is 

25 rewritten as fallows : 

Filtering condition: none 

SELECT shop name, phone number WHERE area= "Yokohama 

city" and •Genre"= "Japanese food" (3-3} 

In step S450 of Fig. 31, the query conversion unit 

30 132 converts the query statements provided by the retrieval 

pattern judging unit 137 into queries having local domains 

appropriate for the search engines. The query conversion 

unit 132 acquires user input domains and local domains for 

items whose local domain is set among items in a search 
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engine corresponding to the specified item in search 

condition from the tables 153 and 155, as shown in Fig. 36. 

For each item having different user input domain and local 

domain, the query conversion unit 132 fetches a proper 

5 conversion function from the conversion function library 

133 according to the domain conversion function table 156 

and converts the user input domain into a corresponding 

local domain. For example, the item "Area" in the Page-B 

has a local domain of "Page-B-City. 11 A user input domain 

10 for this domain group is a domain "with-city (SHITSUKI)" 

from the tables 154 and 155. Accordingly, the query 

conversion unit 132 refers to the domain conversion 

function table 156, fetches a conversion function 

"Shi2ValueB()," and converts "Yokohama city• into 11 07 11 that 

15 indicates the seventh entry in a selection list in the 

input form of the Page-B. 

The item "Genre" of the Page-Chas a local domain of 

"Page-C-Dishes. 11 A user input domain for this domain group 

is a domain "with-food (RYOURITSUKI)" from the tables 154 

20 and 155. As a result, the query conversion unit 132 refers 

to the domain conversion function table 156, fetches a 

conversion function nRyouri2ValueC()," and converts the 

nJapanese food• into 11 1• that indicates the first entry in 

a selection list of the input form of the Page-C. 

25 At this time, the queries for the search engines and 

filtering conditions for the retrieval result processing 

unit 138 are as follows: 

Page-A: 

Filtering condition: "Area"= "Yokohama city" 

30 SELECT shop name, phone number WHERE genre= 

nJapanese foodn (4-1 = 3-1} 

Page-B: 

Filtering condition: "Genre" = "Japanese food" 

SELECT shop name, phone number WHERE area= "07" 
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In the statement (4-2), the area "Yokohama city" has 
been changed to 11 07." 

Page-C: 

SELECT shop name, phone number FROM Page-C 
WHERE area = "Yokohama city" and genre = "l 11 ( 4- 3) 
In the statement (4-3), the genre "Japanese food" has 

been changed to "1." 

In step S470 of Fig. 31, the HTML document access 
unit 14 issues the following queries specific to the search 

10 engines according to the query statements prepared in step 
S460. Thereafter, the search engines carry out retrieval 

15 

processes. 

Page-A: 

Filtering condition: "Area"= "Yokohama city" 
"GET http://www.Page-a.co.jp/search-

shop.cgi?category=Japanese food http/1.0" (5-1) 
Page-B: 

Filtering condition: "Genre"= "Japanese food" 
"GET http://www.Page-b.co.jp/search-shop.cgi?area=07 

20 http/ 1. O" ( 5-2) 

Page-C: 

"GET http://www.Page-c.co.jp/search­
shop.cgi?area=Yokohama city & category=l http/1.0" 

In step S475, the search engines return data 

{5-3) 

25 retrieved from HTML documents, and the retrieval result 
processing unit 138 extracts necessary information 
therefrom according to the HTML document to table mapping 
table 152. Figure 37A shows a display on a browser of the 
HTML document returned by the search engine of the Page-B, 

30 and Fig. 37B shows an HTML description corresponding to the 
display of Fig. 37A. Retrieval results provided by the 
search engines are as follows: 

( a) Page name: Page-A 

Filtering condition: "Area"= "Yokohama city" 
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10 

15 

20 

Retrieval result: 

Shop name: Al, Area: Yokohama city 

Phone number: (045) ***-**** 

Shop name: A2, Area: Yokosuka city 

Phone number: (0468) **-**** (6-1) 

(b} Page name: Page-B 

Filtering condition: "Genre•= nJapanese food" 

Retrieval result: 

Shop name: Bl, Genre: Japanese food 

Phone number: 045-***-**** 

Shop name: B2, Genre: Chinese food 

Phone number: 045-***-**** 

Shop name: B3, Genre: Chinese food 

Phone number: 045-***-**** (6-2) 

(c) Page name: Page-C 

Filtering condition: none 

Retrieval result: 

Shop name: Cl, Phone number: 045-***-**** 

Shop name: C2, Phone number: 045-***-****(6-3) 

In step S480, the retrieval result processing unit 

138 finds any item that needs a filtering process according 

to the retrieval pattern matrix of Fig. 30. In step S490, 

the retrieval result processing unit 138 carries out the 

filtering process on the retrieval result of each search 

25 engine. In the example, the Page-A pays no attention to 

the condition "Area"= "Yokohama city• and the Page-B pays 

no attention to the condition •Genre•= •Japanese food.• 

Accordingly, these retrieval results are filtered to 

extract data that satisfies "Area"= •Yokohama city" and 

30 "Genre"= "Japanese food" as follows: 

(a) Page name: Page-A 

Filtering result 

Shop name: Al, Phone number: (045} ***-**** 

(b) Page name: Page-B 
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Filtering result 

Shop name: Bl, Phone number: 045-***-****(7-2) 

(c) Page name: Page-C 

Filtering result 

Shop name: Cl, Phone number: 045-***-**** 

Shop name: C2, Phone number: 045-***-****(7-3 = 6-3) 

In step S500, the retrieval result conversion unit 

135 acquires the user output domains and local domains for 

the specified search items whose local domain is stipulated 

10 from the tables 153, 154 and 155, as shown in Fig. 38. For 

any item having different user output domain and local 

domain, the retrieval result conversion unit 135 converts 

the local domain into a corresponding user output domain 

according to a conversion function fetched from the domain 

15 conversion function table 156. For example, the item 

"Phone number" of the Page-A has a local domain and a user 

output domain that are identical to each other, and 

therefore, no conversion is carried out. The item "Phone 

,, numbern of each of the Page-Band Page-Chas a local domain 

20 nTel-Bar" and a user output domain "Tel-Paren." As a 

result, the retrieval result conversion unit 135 fetches a 

conversion function "Bar2Paren()" from the domain 

conversion function table 156 to convert "045-***-****" 

into 11 (045) ***-****·" The local domains of Page-Band 

25 Page-Care converted into user output domains as follows: 

Input: "045-***-****" (Domain: Tel-Bar) 

Domain conversion function: Bar2Paren() 

Output: "(045) ***-****" (Domain: Tel-Paren) 

In step S510, the user interface unit 11 returns an 

30 collective search result prepared from above mentioned 

retrieval result mentioned below to the user, and the 

application program 3 of the user displays the result in 

the form of, for example, a table. 

Shop name: Al, Phone number: (045) ***-**** 
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Shop name: Bl, Phone number: (045) ***-**** 
Shop name: Cl, Phone number: (045) ***-**** 
Shop name: C2, Phone number: {045) ***-**** 
As explained above, the second embodiment prepares 

5 search requests for a plurality of search engines 

scattering over open networks by individually managing the 

objects of the input forms of the search engines, thereby 

resolving differences among the interface of the search 

engines and flexibly retrieving necessary information 

10 through the search engines. Information involved in HTML 

documents returned from plural search engines differ from 

one another in their document structure, presentation style, 

input form, etc., and therefore, search engines return 

results in various ways. The second embodiment resolves 

15 these differences and provides a user with a search result 

in an integrated form its difference derives from that of 

search engines. The second embodiment improves search 

efficiency and reduces traffic in the networks. The second 

embodiment individually registers and manages the input 

20 forms of various search engines and easily controls meta 

data about HTML documents related to the search engines. 

Third embodiment 

An HTML document information extraction apparatus of 

25 the third embodiment according to the present invention 

concerning semi-structured document information retrieval 

scheme will be explained with reference to Figs. 39 to 53. 

The third embodiment retrieves information item by 

item from HTML documents scattering over open networks. 

30 This third embodiment is a modification of the first 

embodiment to form the HTML document processing unit 134 of 

the first embodiment of Fig. 5 with a template analysis 

unit 1341, a URL-template table 1342, and a template 

processing unit 1343. The arrangement of Fig. 39 may 
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singularly be achieved or may properly be combined with the 

arrangements of the first and second embodiments. For 

example, the arrangement of Fig. 39 may have the syntax 

analysis unit 12, item finding unit 131, query conversion 

5 unit 132, HTML document meta data storing unit 15, HTML 

document meta data manager 16, etc., of Figs. 5 and 17. 

To extract information item by item from HTML 

documents, the third embodiment manages the locations and 

document structures of HTML documents for each HTML 

10 document. More precisely, the third embodiment manages the 

locations of HTML documents by using URLs of the HTML 

documents. Its proxy information may be managed by using a 

proxy setting file 141 that stores proxy server names and 

proxy port numbers related to the HTML documents. The 

15 document structures of HTML documents include information 

of partial structures such as tables, lists and clauses 

contained in the HTML documents, that is. items to be 

extracted are delimited by delimiters such as tags and 

slashes, for example. The document structure information 

20 includes the attributes of columns and data types for each 

items. The third embodiment stores and manages these 

document structures of HTML documents as item name, 

extraction text specifying part and data type of the item 

name etc., in template files 1345. The data type of a 

25 given item may be a character or a numeric value and is 

used when processing data related to the item. The URL­

template table 1342 relates the template files 1345 to the 

URLs or file names of HTML documents to be searched. Each 

HTML document is converted into a unified form such as a 

30 table according to extraction text specifying parts of a 

corresponding template file. The template files 1345 

correspond to the HTML document to table mapping table 152 

and HTML document item table 153 of Figs. 6 and 18. 

When a user specifies a URL or a file name, the third 
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embodiment refers to the proxy setting file 141. URL­

template table 1342, and template files 1345. For example, 

if a user specifies a URL, the third embodiment refers to 

the proxy setting file 141 to acquire a corresponding HTML 

5 document name, refers to the URL-template table 1342 to 

acquire a template file name, scans the acquired HTML 

document one line or plural lines at a time from the top 

thereof, compares the scanned contents with extraction text 

specifying parts of the template file 1345, and extracts 

10 information item by item accordingly. At this time, the 

third embodiment checks to see if there is a link to the 

next page in the template file 1345. If there is, the 

third embodiment acquire~ the URL or file name of the next 

page and extracts data from the page. The third embodiment 

15 repeats these operations to completely read links. The 

third embodiment maps the extracted information to a table 

item by item by item watching referring to the template 

file 1345, shapes the information according to data types 

stipulated in the template file 1345, and returns the names 

20 of the items from which the information has been extracted 

and the shaped and itemized information to the user. 

Unlike the prior arts, the third embodiment optionally 

defines the data types of elements {information pieces) 

extracted from HTML documents so that conditionally 

25 processes the information pieces according to search 

conditions. Similar to the first and second embodiments, 

the third embodiment is capable of processing the 

presentation styles of information according to a user's 

request. 

30 Fig. 39 is a block diagram showing the HTML document 

information extraction apparatus according to the third 

embodiment. 

In Fig. 39, the apparatus 100 of the third embodiment 

has a user interface unit 11, an HTML document access unit 
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14, the proxy setting file 141, an HTML document processing 

unit 134, the template files 1345, and a retrieval result 

conversion unit 135. The HTML document processing unit 134 

has the template analysis unit 1341, URL-template table 

5 1342, and template processing unit 1343. A user enters a 

query statement 301 through an application program 3. 

According to the query statement 301, the apparatus 100 

accesses HTML documents directly or through a proxy server 

2, acquires information from the HTML documents, processes 

10 the information according to template files 1345, and 

returns a search result 302 to the user. 

HTML documents are scattering over networks and have 

different locations, tags, and information elements. To 

cope with these differences and extract information item by 

15 item from them, the apparatus 100 individually manages the 

locations and document structures of the HTML documents for 

each HTML document. In addition, the apparatus 100 

provides a search result in a unified form such as a table. 

The user interface unit 11 receives the query 

20 statement 301 entered by the user through the application 

program 3 and transmits it to the HTML document access unit 

14. According to a URL or a file name provided by the user 

•~ interface unit 11, the HTML document access unit 14 refers 

to the proxy setting file 141 and acquires an HTML document 

25 (4-1, 4-2). The HTML document is transferred to the 

template analysis unit 1341. If the HTML document contains 

link data, the template analysis unit 1341 extracts linked 

URLs according to which the HTML document access unit 14 

refers to the proxy setting file 141 if necessary and 

30 acquires HTML documents {4-1, 4-2) having the linked URLs. 

Figure 41 shows an example of the proxy setting file 141 

that specifies proxy server names and proxy port numbers, 

that is, the location data of proxy server necessary for 

acquiring HTML documents and is referred by the HTML 
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document access unit 14. Figure 42 shows an example of one 

of the template files 1345 that specifies parts that are 

extractable as items and items to be extracted in 

extraction text specifying parts. The template file also 

5 specifies data types of the items to be extracted. The 

template files 1345 are referred by the template analysis 

unit 1341. The URL-template table 1342 shown in Fig. 43 

manages relationships between URLs or file names and 

template files and is referred by the template analysis 

10 unit 1341. The template analysis unit 1341 fetches the 

name of a template file corresponding to the query 

statement 301 from the URL-template table 1342. At the 

same time, the template analysis unit 1341 refers to the 

template file 1345 for the acquired name of the template 

15 file and analyzes and acquires extractable parts, items to 

be extracted, and data types of the items to be extracted 

of the HTML document in query. The acquired data is 

transferred from the template analysis unit 1341 to the 

template processing unit 1343. The template analysis unit 

20 1341 also determines whether or not there are linked URLs 

in the template file 1345. If there are linked URLs, they 

are transferred to the HTML document access unit 14, which 

acquires linked HTML documents accordingly. According to 

the extractable parts, the items to be extracted. and the 

25 data types of the items to be extracted from the template 

analysis unit 1341, the template processing unit 1343 

extracts item data from the HTML documents. The retrieval 

result conversion unit 135 receives the extracted 

information and the data types thereof from the template 

30 processing unit 1343 and carries out conversion on the 

extracted information according to the data types. The 

converted information is sent as a search result 302 to the 

user through the user interface unit 11. 

The apparatus 100 of the third embodiment, or any one 
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ij 

of the apparatuses of the first and second embodiments, may 

be realized with a computer having a CPU, memories, I/0 

devices, external storage devices, etc .. and a medium for 

recording a program that provides the functions of the 

5 present invention when being read by the computer. 

The proxy server 2 acts as an intermediary to acquire 

HTML document specifiable by the apparatus 100 and returns 

an HTML document (4-1, 4-2) specified by an URL to the 

apparatus 100. The HTML documents 4-1 and 4-2 are tagged 

10 text file constituting home pages scattering over open 

networks. The application program 3 receives from a user a 

search request at least containing a URL or file name and 

search items, gets a search result for the search request 

from the apparatus 100, and provides the user with the 

15 search result. 

Processing steps carried out by the apparatus 100 of 

the third embodiment will be explained. The steps are 

carried out in a preparatory phase preparing data such as 

presentation style before retrieval of Fig. 40 and an 

20 execution phase of Fig. 44. The preparatory phase of Fig. 

40 is prepared by a managing person with the use of, for 

example, an editor but not by operating the whole of the 

apparatus 100. 

25 

(1) Preparatory phase 

The preparatory phase of Fig. 40 will be explained. 

Step S605 sets a proxy server name and a proxy port number 

to form the proxy setting file 141 of Fig. 41, if proxy 

server needed {S600Y}. Step S610 prepares a template file. 

The template file has a unique name among all template 

30 files and contains the following data (Fig. 42): 

(a) Items to be extracted 

In formation about items to be extracted corresponds 

to keyword ~wordn 

The template file stipulates the names of items from 
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which information pieces are extracted, the data types of 

the items, and fixed values added to the items. In the 

example of Fig. 42, the data type is "1" to indicate a 

character type: Note that the data type may be set 

5 according to desired filtering processing such as "3" for a 

numeric value type, or 11 4 11 for a character string adding 

type. The template file of Fig. 42 includes a linked 

address (URL's relative path) at the portion headed •Next 

URL.• These pieces of data type and fixed value are needed 

10 when adding or deleting information with respect to a 

search result to be returned to a user. 

( b) Text extraction specifying part 

Information about text to be extracted corresponds to 

the portion headed •HTML Template• 

15 A record that contains information to be extracted is 

20 

copied from a target HTML document (Web page). A required 

information part is replaced with "$item name$" and each 

part in the record that can be omitted is replaced with an 

omit mark " .. ". 

If a given for HTML document includes partial 

structure to be handled as character string specifying the 

end of same tables are set. In the example of Fig. 42, 

there are first. second and third tables and related items. 

If there is any linked URL. character string for 

25 specifying the linked URL are set. Thereafter, step S620 

30 

prepares the URL-template table 1342 containing URLs or 

file names and corresponding template file names, as shown 

in Fig. 43. 

( 2) Execution phase 

Figure 44 shows steps in the execution phase for 

extracting information from items of a given HTML document 

according to the third embodiment. 

In step S700, the user interface unit 11 receives a 

query statement entered by a user through the application 
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program 3. The query statement includes a URL or a file 

name and search items. If the query statement include a 

URL, the HTML document access unit 14 refers to the proxy 

setting file 141 if the corresponding file 141 is defined 

5 (4-1) and acquires an HTML document having the URL. If the 

query statement contains a file name, a local HTML document 

having the file name is specified. According to the URL or 

file name and the contents of the proxy setting file 141, 

the HTML document access unit 14 acquires an HTML document 

10 directly or through the proxy server 2 and receives a 

corresponding HTML document in step S710. 

In step S720, the template analysis unit 1341 checks 

to see if there is a template file 1345 corresponding to 

the URL. Namely, the template analysis unit 1341 searches 

15 the URL-template table 1342 for the URL or file name 

stipulated in the query statement. If there is no 

corresponding template file (Step S720N). the template 

analysis unit 1341 sends an error message to the user 

interface unit 11. If there is a corresponding template 

20 file, the template analysis unit 1341 fetches the template 

file from among the template files 1345, analyzes 

extraction rules stipulated in the template file, and 

transfers the extraction rules to the template processing 

unit 1343, in step S730. 

25 In step S740, the template processing unit 1343 

extracts information item by item from the HTML document 

(4-1, 4-2} according to the extraction rules obtained from 

the template file 1345 and stores the extracted information 

in a table. In step S750, the template processing unit 

30 1343 analyzes the extraction rules and detenpines whether 

or not there is a linked URL. If there is (Step S750Y), 

the template processing unit 1343 transfers the linked URL 

to the HTML document access unit 14, which acquires an HTML 

document having the linked URL. The acquired HTML document 
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with the linked URL is subjected to the steps S730 to S750. 

The retrieval result conversion unit 135 refers to 

the template file 1345 to carry out the following processes 

on the extracted items of information: 

5 a) executing no processes on item data whose data 

type are ruled to display information as it is; 

b} returning fixed values from the retrieval result 

conversion unit 135 for items whose data type are ruled to 

have the fixed values even if the HTML document contains no 

10 corresponding information; 

c) deleting commas from numeric values for item data 

whose data type are ruled to do so: and 

d) adding fixed values such as relative URL paths to 

item data whose data type are ruled to have such additional 

15 values. 

20 

According to these pieces of data, the retrieval 

result conversion unit 135 prepares a search result and 

transmits it to the application program 3 through the user 

interface unit 11. 

Figures 45 to 48 show examples of extracting 

information item by item according to the third embodiment, 

in which Fig. 45 is a display of an HTML document on a Web 

browser, Fig. 46 is a part of HTML description 

corresponding to the display of Fig. 45, and Fig. 47 shows 

25 a template file for extracting information item by item 

from the HTML document of Figs. 45 and 46. The template 

file includes items to be extracted, i.e., "racename,n 

"grade,n "circle," "mmdd," ndistance,• "condition," ntime," 

"winhorse," "sex_age." "jockey," "teki {trainer)," and 

30 "url." The template file also includes a text extraction 

specifying part for extracting these items. Figure 48 

shows an example of information extraction from the HTML 

document of Figs. 45 and 46 according to the template file 

of Fig. 47. This example is based on that the application 
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program 3 specifies or selects "jockey," "winhorse," and 
11 racename" as search items. 

Figs. 42, 49 to 52 show a modification of the third 

embodiment. The template file of Fig. 42 of the third 

5 embodiment contains the first and second tables that are 

partial structures consisting of the same elements for the 

same HTML document. Here, the partial structure is data 

group related to one subject such as table, list and clause. 

On the other hand, the modification extracts required 

10 information item by item by employing a template file that 

contains items having different attributes for the same 

HTML document, or a template file that contains partial 

structures having different elements for the same HTML 

document, or a template file that is applicable for an HTML 

15 document including link information. 

Figs. 49 and 50 show examples of displays on a Web 

browser of HTML documents showing shop information. These 

HTML documents have each three tables having same 

structures. Figure 51 shows an HTML description 

20 corresponding to the HTML document of Fig. 49, and Fig. 52 

shows an HTML description corresponding to the HTML 

document of Fig. 50. Fig. 42 shows a template file for 

extracting information item by item from the HTML documents 

of Figs. 49 to 52. The template file of Fig. 42 contains 

25 nTableEndDelimitern to indicate the end of a partial 

structure such as a table, list or a clause, the names of 

items to be extracted in words, data types of the items in 

words, and a text extraction specifying part 

nHtmlTemplate." For example, TableEndDelimiter = </TABLE> 

30 indicates that an appearance of </TABLE> specifies the end 

of a partial structure. 

<A HREF = "./html_2.htmln> in Fig. 51 indicates a 

link to the HTML document of Fig. 52. The template 

analysis unit 1341 analyzes this link information. 
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According to the link information and "NextURL" in the 

template file of Fig. 42, the template processing unit 1343 

extracts information not only from the items of the HTML 

document of Fig. 49 but also from the items of the HTML 

5 document of Fig. 50. 

First and second tables in the HTML description of 

Fig. 51 are two partial structures having the same document 

structure and the same data types. According to the 

descriptions about the first and second structures in the 

10 template file of Fig. 42, the template processing unit 1343 

extracts item data in the partial structures having the 

same structure in the same HTML document. The HTML 

description of Fig. 52 has the same structure as that of 

Fig. 51, and therefore, information is extracted item by 

15 item therefrom according to the template file of Fig. 42. 

The first and second tables in the HTML document of 

Fig. 51 are two partial structures having different 

attributes, in particular, presentation attribute. Among 

information pieces in an item "Genre" in the HTML document 

20 of Fig. 51, some are delimited with <I> and <II> and some 

are not. The tag "/I" indicates to display a corresponding 

information piece in italic. A tag "/B" indicates to 

display a corresponding information piece in bold. In the 

template file of Fig. 42, these information for different 

25 attributes are defined with two descriptions, which are 

applied to one line of a corresponding partial structure of 

the HTML documents. If a given HTML document agrees with 

one of the descriptions, item information is extracted from 

corresponding the HTML document. In Fig. 42, an omission 

30 tag" .. " is used for the item "Genre" to extract 

information pieces from the item without regard to the 

presentation attribute thereof. 

In Fig. 51, a third table is a partial structure 

having an element "Evaluation" that is not in the first and 
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5 

second tables. A description about the third table in Fig. 

53 enables the template processing unit 1343 to extract 

partial structures having different elements in the same 

HTML document. 

As explained above, the third embodiment manages data 

about information contained in plural HTML documents. 

extracts information item by item from the HTML documents 

according to the data, and provides a user with required 

information in a unified form such as a table. The third 

10 embodiment prepares a text extraction specifying part to 

specify mere items from which information must be extracted 

according to a user's request, thereby making the formation 

and maintenance of the retrieval system easier. The third 

embodiment retrieves information item by item from HTML 

15 documents scattering over open networks without regard to 

varying interfaces attached to the HTML documents. and 

provides each user with required information in a required 

form. 

,, The third embodiment employs template files that are 

20 independent of HTML syntax rules, to extract required 

information item by item from HTML documents, if the HTML 

documents have items delimited with, for example, tags. 

The third embodiment extracts information item by item from 

HTML documents only by preparing template files that define 

25 the items from which information is extracted. The 

template files can easily be prepared according to target 

HTML documents and are visually understandable. 

Consequently, the third embodiment easily and flexibly 

extracts information item by item from HTML documents. 

30 It is to be noted that, besides those already 

mentioned above, many modifications and variations of the 

above embodiments may be made without departing from the 

novel and advantageous features of the present invention. 

Accordingly, all such modifications and variations are 
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intended to be included within the scope of the appended 
claims. 
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What is claimed is: 

1. An apparatus for retrieving data contained in a 

plurality of semi-structured documents over open networks, 

5 comprising: 

a unit for storing meta data for each of the semi­

structured documents, the meta data including items to be 

extracted from the semi-structured documents and item data 

used to conditionally retrieve the items; 

10 a unit for retrieving data scattered among the semi-

15 

structured documents for entered query according to the 

meta data, and preparing a collective search result; and 

a unit for outputting the search result in a 

prescribed single format that is specific to each user. 

2. An apparatus for retrieving data contained in a 

plurality of semi-structured documents over open networks, 

comprising: 

{a) a unit for storing location data about the 

20 location of each of the semi-structured documents, document 

structure data about the structure of each of the semi­

structured documents, used to delimit document into items 

to be extracted, attribute data about the attributes of 

each of the items to be extracted, used to conditionally 

25 retrieve the items, and style conversion data used to 

convert item presentation styles of the user and item 

presentation styles of the semi-structured documents from 

one into another: 

(b) a unit for finding, according to the location 

30 data, the location of a semi-structured document that 

contains all search items specified in an entered query 

that consists of the search items and search conditions; 

(c) a unit for converting, if necessary, item 

presentation styles of the entered query into item 
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presentation styles of the search item in location found 

semi-structured documents according to the style conversion 

data, and forming queries for the location found semi­

structured documents; 

5 (d} a unit for transmitting the queries provided by 

the unit (c) to the found locations and acquiring the semi­

structured documents; 

(e) a unit for extracting item data from the 

acquired semi-structured documents according to the 

10 document structure data, selecting the extracted item data, 

if necessary, according to the attribute data for the 

search condition, and preparing a search result; and 

(f) a unit for converting, if necessary, item 

presentation styles of the search result into the item 

15 presentation styles of each user according to the style 

conversion data. 

3. The apparatus of claim 2, further comprising: 

(g) a unit for storing, for each of the semi-

20 structured documents, a template that stipulates at least 

item name to be extracted and prescribed text extraction 

style data of item group to be extracted according to the 

document structure data, 

wherein the unit (e) compares the acquired semi-

25 structured document with corresponding templates by 

scanning the acquired semi-structured document; and 

extracts item data of the items watching the text 

extraction style data of the template so as to preparing 

the search result. 

30 

4. The apparatus of claim 3, wherein: 

the unit (e} shapes the search result into a table. 

5. The apparatus of claim 3, wherein, if the text 
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extraction style data of a given template includes link 

data to another semi-structured document.: 

the unit {e} scans a linked semi-structured document 

and compares the linked semi-structured document with the 

5 template. 

6. The apparatus of claim 3, wherein: 

any template that is for a semi-structured document 

having a plurality of partial structures of the same 

10 structure contains text extraction style data for each of 

the partial structures; and 

15 

the unit (e) extracts the item data so as to prepare 

the search result for each of the partial structures. 

7. The apparatus of claim 3, wherein: 

the template contains a plurality pieces of text 

extraction style data for each of partial structures, the 

text extraction style data being used for filtering uneven 

parts contained in the partial structure; and 

20 the unit (e} extracts item data of the matching the 

25 

text extraction style data, by scanning the acquired semi­

structured document, when the partial structure of the 

semi-structured document match any one piece of the text 

extraction style data. 

8. The apparatus of claim 3, wherein: 

any template that is for a semi-structured document 

having a plurality of partial structures containing 

mutually different elements contains text extraction style 

30 data for each of the partial structures; and 

the unit (e} extracts the item data so as to prepare 

the search result for each of the partial structures. 

9. An apparatus for retrieving data through search 
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engines over open networks, comprising: 

(aa) a unit for storing location data about the 

location of each search engine, essential input item data 

specifying essential input items required by an input form 

5 of each search engine, document structure data about the 

structure of each HTML document, used to delimit document 

into items to be extracted, attribute data about the 

attributes of the items to be extracted, used to 

conditionally retrieve the items, and style conversion data 

10 used to convert item presentation styles of a user and item 

presentation styles of each HTML document from one into 

another; 

(bb) a unit for finding, according to the location 

data, the location of a search engine that contains all 

15 search items specified in an entered query that consists of 

the search items and search conditions; 

(cc) a unit for selecting, according to the 

essential input item data, search engine to be searched 

from among the location found search engines, the search 

20 engine of which the essential input item satisfy the 

specified search condition: 

(dd) a unit for determining an optimum retrieval 

pattern for each of the selected search engines according 

to a matrix table and converting the entered query into 

25 queries for the selected search engines accordingly, the 

matrix table defining combination between the search items 

and search conditions and the items and essential input 

items of each search engine; 

(ee) a unit for converting, if necessary, item 

30 presentation styles of the queries provided by the unit 

(dd) into item presentation styles of the search item in 

selected search engines according to the style conversion 

data; 

{ff) a unit for transmitting the queries provided by 

74 



Page 76 of 134

the unit (ee) to the found locations and acquiring HTML 

documents; 

(gg) a unit for extracting item data from the 

acquired HTML document serving as a first search result 

5 according to the structure data, selecting the extracted 

item data, if necessary, according to the attribute data 

for the search condition on the basis of corresponding 

retrieval pattern and preparing a second search result; and 

(hh) a unit for converting, if necessary, item 

10 presentation styles of the second search result into item 

presentation styles of each user according to the style 

conversion data. 

10. The apparatus of claim 9, further comprising: 

15 (ii) a unit for storing, for each HTML document, a 

20 

25 

template that stipulates at least item name to be extracted 

and prescribed text extraction style data of item group to 

be extracted according to the document structure data, 

wherein the unit compares the acquired HTML document 

with corresponding the template by scanning the acquired 

HTML document serving as the first search result; and 

extracts item data of the items matching the text 

extraction style data of the template so as to prepare the 

second search result. 

11. The apparatus of claim 10, wherein: 

the unit (gg) shapes the search result into a table. 

12. The apparatus of claim 10, wherein, if the text 

30 extraction style data of a given template includes link 

data to another HTML document,: 

the unit (gg) scans a linked HTML document and 

compares the linked HTML document with the template. 
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13. The apparatus of claim 10, wherein: 

any template that is for an HTML document having a 
plurality of partial structures of the same structure 
contains text extraction style data for each of the partial 

5 structures; and 

10 

the unit (gg) extracts the item data so as to prepare 
the search result for each of the partial structures. 

14. The apparatus of claim 10, wherein: 
the template contains a plurality pieces of text 

extraction style data for each of partial structures, the 
text extraction style data being used for filtering uneven 
parts contained in the partial structure; and 

the unit {gg) extracts item data of the items 
15 matching the text extraction style data, by scanning the 

20 

25 

acquired HTML document, when the partial structure of the 
HTML document match any one piece of the text extraction 
style data. 

15. The apparatus of claim 10, wherein: 
any template that is for an HTML document having a 

plurality of partial structures containing mutually 
different elements contains text extraction style data for 
each of the partial structures; and 

the unit (gg) extracts the item data so as to prepare 
the search result for each of the partial structures. 

16. An apparatus for extracting data item by item 
from arbitrary HTML document over open networks, 

30 comprising: 

(aaa) a unit for storing a template for each HTML 
document according to document structure data about the 
structure of the HTML document used to delimit document 
into items to be extracted, the template stipulating at 
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least item name to be extracted and prescribed text 

extraction style data of item group to be extracted from 

the HTML document; 

(bbb) a unit for analyzing a template corresponding 

5 to acquired HTML document; and 

(ccc) a unit for comparing the acquired HTML 

documents with corresponding template by scanning the 

acquired HTML document, and extracting item data of the 

items matching the text extraction style data of the 

10 template, so as to prepare a search result. 

15 

20 

17. The apparatus of claim 16, wherein: 

the unit (ccc) shapes the search result into a table. 

18. The apparatus of claim 16, wherein, if the text 

extraction style data of a given template includes link 

data to another HTML document,: 

the unit (ccc) scans a linked HTML document and 

compares the linked, HTML document with the te~plate. 

19. The apparatus of claim 16, wherein: 

any template that is for an HTML document having a 

plurality of partial structures of the same structure 

contains text extraction style data for each of the partial 

25 structures; and 

30 

the unit (ccc) extracts the item data so as to 

prepare the search result for each of the partial 

structures. 

20. The apparatus of claim 16, wherein: 

the template contains a plurality pieces of 

extraction text style data for each of partial structures, 

the text extraction style data being used for filtering 

uneven parts contained in the partial structure; and 
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the unit (ccc) extracts item data of the items 

matching the extraction style data, by scanning the 

acquired HTML document, when the partial structure of the 

HTML document match any one piece of the extraction text 

5 style data. 

21. The apparatus of claim 16, wherein: 

any template that is for an HTML document having a 

plurality of partial structures containing mutually 

10 different elements contains text extraction style data for 

each of the partial structures: and 

15 

20 

the unit (ccc) extracts the item data so as to 

prepare the search result for each of the partial 

structures. 

22. A method of retrieving data contained in a 

plurality of semi-structured documents over open networks, 

comprising the steps of: 

retrieving data scattered among semi-structured 

documents for entered query according to meta data about 

each of the semi-structured documents and preparing a 

collective search result, the meta data including items to 

be extracted from the semi-structured documents and item 

data used to conditionally retrieve the items: and 

25 outputting the search result in a prescribed single 

format that is specific each the user. 

23. A method of retrieving data contained in a 

plurality of semi-structured documents over open networks, 

30 comprising the steps of: 

(a) finding, according to location data that 

specifies the location of each of the semi-structured 

documents, the location of a semi-structured document that 

contains all search items specified in an entered that 

78 



Page 80 of 134

consists of the search items and search conditions; 

(b) converting, if necessary. item presentation 

styles of the entered query into item presentation styles 

of the search item in location found semi-structured 

5 documents according to style conversion data and forming 

queries for the location found semi-structured documents. 

the style conversion data being used to convert item 

presentation styles of a user and item presentation styles 

of the semi-structured documents from one into another; 

10 (c) transmitting the queries provided by the step 

(b) to the found locations and acquiring the semi­

structured documents; 

(d) extracting item data from the acquired semi­

structured documents according to document structure data, 

15 selecting the extracted item data, if necessary, according 

to attribute data for the search condition and preparing a 

search result, the document structure data specifying the 

structure of each of the semi-structured documents and 

being used to delimit document into items to be extracted, 

20 the attribute data specifying the attributes of each item 

to be extracted and being used to conditionally retrieve 

the items; and 

(e) converting, if necessary, item presentation 

styles of the search result into the item presentation 

25 styles of each user according to the style conversion data. 

24. A method of retrieving data through search 

engines over open networks, comprising the steps of: 

(aa) finding, according to location data that 

30 specifies the location of each search engine, the location 

of a search engine that contains all search items specified 

in an entered query that consists of the search items and 

search conditions; 

(bb) selecting, according to essential input item 
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data that specifies essential input items required by an 

input form of each search engine, search engine to be 

searched from among the location found search engines, the 

search engine of which the essential input item satisfy the 

5 specified search condition; 

(cc) determining an optimum retrieval pattern for 

each of the selected search engines according to a matrix 

table and converting the entered query into queries for the 

selected search engines accordingly, the matrix table 

10 defining combination between the search items and search 

conditions and the items and essential input items of each 

search engine: 

(dd) converting, if necessary, item presentation 

styles of the queries provided by the step (cc) into item 

15 presentation styles of the search item in selected search 

engines according to style conversion data that is used to 

convert item presentation styles of a user and item 

presentation styles of each HTML document from one into 

another; 

20 (ee) transmitting the queries obtained by the step 

(dd} to the found location and acquiring HTML documents; 

(ff) extracting item data from the acquired HTML 

document serving as first search result according to 

document structure data, selecting, if necessary. the 

25 extracted item data according to attribute data for the 

searching condition on the basis of corresponding retrieval 

pattern, and preparing a second search result, the document 

structure data specifying the structure of each HTML 

document and being used to delimit document into items to 

30 be extracted, the attribute data specifying the attributes 

of the items to be extracted and being used to 

conditionally retrieve the items: and 

(gg) converting, if necessary, item presentation 

styles of the second search result into item presentation 
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styles of each user according to the style conversion data. 

25. A method of extracting data item by item from 

arbitrary HTML document over open networks, comprising the 

5 steps of: 

(aaa) analyzing a template corresponding to acquired 

HTML document, the template for each HTML document being 

set according to document structure data that specifies the 

structure of each HTML document and is used to delimit 

10 document into items to be extracted, the template 

stipulating at least item name to be extracted and 

prescribed text extraction style data of item group to be 

extracted from the corresponding HTML document; and 

(bbb) comparing the acquired HTML documents with 

15 corresponding template by scanning the acquired HTML 

document, and extracting item data of the items watching 

the text extraction style data of the template, so as to 

prepare a search result. 

20 26. A computer readable recording medium recording a 

program for causing the computer to execute processing for 

retrieving data contained in a plurality of semi-structured 

documents over open networks, the processing including: 

a process for retrieving the data scattered among 

25 semi-structured documents for entered query according to 

meta data about each of the semi-structured documents and 

preparing a collective search result, the meta data 

including items to be extracted from the semi-structured 

documents and item data used to conditionally retrieve the 

30 i terns; and 

a process for outputting the search result in a 

prescribed single format that is specific each the user. 

27. A computer readable recording medium recording a 
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program for causing the computer to execute processing for 

retrieving data involved in a plurality of semi-structured 

documents over open networks, the processing including: 

(a) a process for finding, according to location 

5 data that specifies the location of each of the semi­

structured documents, the location of a semi-structured 

document that contains all search items specified in an 

entered that consists of the search items and search 

conditions: 

10 (b) a process for converting, if necessary, item 

presentation styles of the entered query into item 

presentation styles of the search item in location found 

semi-structured documents according to style conversion 

data and forming queries for the location found semi-

15 structured documents. the style conversion data being used 

to convert item presentation styles of a user and item 

presentation styles of the semi-structured documents from 

one into another; 

(c) a process for transmitting the queries provided 

20 by the process (b) to the found locations and acquiring the 

semi-structured documents; 

(d) a process for extracting item data from the 

acquired semi-structured documents according to document 

structure data, selecting the extracted item data, if 

25 necessary, according to attribute data for the search 

condition and preparing a search result, the document 

structure data specifying the structure of each of the 

semi-structured documents and being used to delimit 

document into items to be extracted, the attribute data 

30 specifying the attributes of each item to be extracted and 

being used to conditionally retrieve the items; and 

(e) a process converting, if necessary, item 

presentation styles of the search result into the item 

presentation styles of each user according to the style 
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5 

conversion data. 

28. The recording medium of claim 27, wherein the 
process (d) 

compares the acquired semi-structured document with 
corresponding template, the template stipulating, for each 
of the semi-structured documents, at least item name to be 
extracted and prescribed text extraction style data of item 
group to be extracted according to the document structure 

10 data; and 

extracts item data of the items matching the text 
extraction template so as to prepare the search result. 

29. The recording medium of claim 28, wherein the 
15 process (d) shapes the search result into a table. 

20 

30. The recording medium of claim 28, wherein, if 
the text extraction style data of a given template includes 
link data to another semi-structured document, the process 
(d) scans a linked semi-structured document and compares 
the linked semi-structured document with the template. 

31. The recording medium of claim 28, wherein: 
any template that is for a semi-structured document 

25 having a plurality of partial structures of the same 
structure contains text extraction style data for each of 
the partial structures; and 

the process (d) extracts the item data so as to 
prepare the search result for each of the partial 

30 structures. 

32. The recording medium of claim 28, wherein: 
the template contains a plurality pieces of text 

extraction style data for each of partial structures, the 
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text extraction style data being used for filtering uneven 
parts contained in the partial structure; and 

the process (d) extracts item data of the items 
matching the text extraction style data, by scanning the 

5 acquired semi-structured document, when the partial 
structure of the semi-structured document match any one 
piece of the extraction text style data. 

33. The recording medium of claiJ!t 28, wherein: 
10 any template that is for a semi-structured document 

having a plurality of partial structures containing 
mutually different elements contains text extraction style 
data for each of the partial structures; and 

the process (d) extracts the item data so as to 
15 prepare the search result for each of the partial 

structures. 

20 

34. A computer readable recording medium recording a 
program for causing the computer to execute processing for 
retrieve data through search engines over the open networks, 
the processing including: 

(aa) a process for finding, according to location 
data that specifies the location of each search engine, the 
location of a search engine that contains all search items 

25 specified in an entered query that consists of the search 
items and search conditions: 

(bb) a process for selecting, according to essential 
input item data that specifies essential input items 
required by an input form of each search engine, search 

30 engine to be searched from among the location found search 
engines, the search engine of which the essential input 
item satisfy the specified search condition; 

(cc) a process for determining an optimum retrieval 
pattern for each of the selected search engines according 
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to a matrix table and converting the entered query into 

queries for the selected search engines accordingly, the 

matrix table defining combination between the search items 

and search conditions and the items and essential input 

5 items of each search engine; 

(dd) a process for converting, if necessary, item 

presentation styles of the queries provided by the process 

(cc) into item presentation styles of the search item in 

selected search engines according to style conversion data 

10 that is used to convert item presentation styles of a user 

and item presentation styles of each HTML document from one 

into another; 

(ee) a process for transmitting the queries obtained 

by the process (dd) to the found location and acquiring 

15 HTML documents: 

(ff) a process for extracting item data from the 

acquired HTML document serving as first search result 

according to document structure data, selecting, if 

necessary, the extracted item data according to attribute 

20 data for the searching condition on the basis of 

corresponding retrieval pattern, and preparing a second 

search result, the document structure data specifying the 

structure of each HTML document and being used to delimit 

document into items to be extracted, the attribute data 

25 specifying the attributes of the items to be extracted and 

being used to conditionally retrieve the items: and 

(gg) a process for converting, if necessary. item 

presentation styles of the second search result into item 

presentation styles of each user according to the style 

30 conversion data. 

35. The recording medium of claim 34, wherein the 

process (ff) 

compares the acquired HTML document with 
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5 

corresponding template, the template stipulating, for each 

of HTML documents, at least item name to be extracted and 

prescribed text extraction style data of item group to be 

extracted according to the document structure data; and 

extracts item data of the items matching the text 

extraction style data of the template so as to prepare the 

search result. 

36. The recording medium of claim 35, wherein the 

10 process (ff) shapes the search result into a table. 

37. The recording medium of claim 35, wherein, if 

the text extraction style data of a given template link 

data to another document, the process (ff) scans a linked 

15 HTML document and compares the linked HTML document with 

the template. 

20 

38. The recording medium of claim 35, wherein: 

any template that is for an HTML document having a 

plurality of partial structures of the same structure 

contains text extraction style data for each of the partial 

structures: and 

the process {ff} extracts the item data so as to 

prepare the search result for each of the partial 

25 structures. 

39. The recording medium of claim 35, wherein: 

the template contains a plurality pieces of text 

extraction style data for each of partial structures, the 

30 text extraction style data being used for filtering uneven 

parts contained in the partial structure; and 

the process (ff) extracts item data of the items 

matching the text extraction style data, by scanning the 

acquired HTML document, when the partial structure of the 
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5 

HTML document match any one piece of the extraction text 

style data. 

40. The recording medium of claim 35, wherein: 

any template that is for an HTML document having a 

plurality of partial structures containing mutually 

different elements contains text extraction style data for 
each of the partial structures; and 

the process (ff) extracts the item data so as to 
10 prepare the search result for each of the partial 

structures. 

41. A computer readable recording medium recording a 
program for causing the computer to execute processing for 

15 extracting data item by item from arbitrary HTML documents 
over open networks, the processing including: 

( aaa) a process for analyzing a template 

corresponding to acquired HTML document, the template for 
each HTML document being set according to document 

20 structure data that specifies the structure of each HTML 
document and is used to delimit document into items to be 
extracted, the template stipulating at least item name to 
be extracted and prescribed text extraction style data of 
item group to be extracted from the corresponding HTML 

25 document; and 

(bbb) a process for comparing the acquired HTML 

documents with corresponding the template by scanning the 
acquired HTML document, and extracting item data of the 

items matching the text extraction style data of the 
30 template, so as to prepare a search result. 

42. The recording medium of claim 41, wherein the 
process (bbb) shapes the search result into a table. 
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43. The recording medium of claim 41, wherein, if 

the text extraction style data of a given template includes 

link data to another document, the process (bbb) scans a 

linked HTML document and compares the linked HTML document 

5 with the template. 

44. The recording medium of claim 41, wherein: 

any template that is for an HTML document having a 

plurality of partial structures of the same structure 

10 contains text extraction style data for each of the partial 

structures; and 

15 

the process (bbb) extracts the item data so as to 

prepare the search result for each of the partial 

structures. 

45. The recording medium of claim 41, wherein: 

the template contains a plurality pieces of text 

extraction style data for each of partial structures, the 

'" text extraction style data being used for filtering uneven 

20 parts contained in the partial structure; and 

the process (bbb) extracts item data of items 

matching the extraction text style data, in partial 

structures thereof according to the first and second 

extraction style data of corresponding ones of the 

25 templates by scanning the obtained HTML document; when the 

partial structure of the HTML document match any one piece 

of the extraction text style data. 

46. The recording medium of claim 41, wherein: 

30 any template that is for an HTML document having a 

plurality of partial structures containing mutually 

different elements contains text extraction style data for 

each of the partial structures; and 

the process (bbb} extracts the item data so as to 
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prepare the search result for each of the partial 
structures. 
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ABSTRACT OF THE DISCLOSURE 

An integrated retrieval scheme retrieves data 

involved in a plurality of semi-structured documents 
5 scattering over open networks and collects the required 

information item by item from the semi-structured documents 
through a unified interface without regard to differences 
in the document structures, presentation styles, and 

elements of the semi-structured documents. 

10 The search scheme receives a query consisting of 
search items and search conditions from a user. The search 
scheme finds, according to location data that specifies the 
location of each of the semi-structured documents, the 
location of each semi-structured document that contains all 

15 search items and converts, if necessary, item presentation 
styles of the entered query into that of the location found 
semi-structured documents according to style conversion 
data, and forms queries for the location found semi­
structured documents, and transmits the queries to the 

20 found locations and obtains the location found semi-
structured documents, and extracts item data from the 
obtained semi-structured documents according to structure 
data being used to delimit document into items and 
attribute data being used for conditional retrieval, and 

25 prepares a search result, and converts, if necessary, item 
presentation styles of the search result into the item 
presentation styles of each user according to the style 
conversion data. 
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FIG.6 
15 

HTML DOCUMENT META DATA STORING UNIT 

151 
\ 

HTML DOCUMENT 
TABLE 

153 
\ 

HTML DOCUMENT 
ITEM TABLE 

155 
\ 

USER DOMAIN 
TABLE 

152 
\ 

HTML DOCUMENT 
TO TABLE MAPPING 

TABLE 

154 
\ 

DOMAIN TABLE 

156 
\ 

DOMAIN 
CONVERSION 

FUNCTION TABLE 
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FIG.7 
PREPARATORY PHASE 

SET LOCATION INFORMATION OF 
HTML DOCUMENTS 

SET MAPPING DATA FOR MAPPING 
INFORMATION IN HTML DOCUMENT 

TO TABLE 

SET ITEM ATTRIBUTES IN HTML 
DOCUMENT 

SET LOCAL DOMAINS FOR ITEMS IN 
HTML DOCUMENTS 

SET USER INPUT AND OUTPUT 
DOMAINS PER USER 

PREP ARE DOMAIN CONVERSION 
FUNCTIONS 

END 

YES 

Sl00 

Sll0 

Sl20 

S130 

S140 

S150 
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FIG.8 8/41 

EXECUTIONAL PHASE 

ANALYZE QUERY STATEMENT AND 
FIND LOCATIONS OF SPECIFIED ITEM 

FROM HTML DOCUMENT TABLE 

FIND HTML DOCUMENTS HA YING ALL SEARC 
ITEMS FROM HTML DOCUMENT ITEM TABLE 

OBTAIN USER INPUT AND OUTPUT DOMAIN 
AND LOCAL DOMAIN FROM DOMAIN TABLE 

AND USER DOMAIN TABLE 

S225 

YES 

NO 
OBTAIN CONVERSION FUNCTION FROM 

DOMAIN CONVERSION FUNCTION 
TABLE AND CONVERT USER INPUT 

DOMAINS INTO LOCAL DOMAINS 

GET HTML DOCUMENTS AND OBTAIN 
RETRIEVAL RESULT 

245 

OBTAIN CONVERSION FUNCTION FROM 
DOMAIN CONVERSION FUNCTION TABLE 

AND CONVERT LOCAL DOMAINS INTO 
USER OUTPUT DOMAINS 

RETURN SEARCH RESULT 

END 

S200 

S210 

S220 

S230 

S240 

S250 

S260 
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FIG.9A 
EXEMPLARY DISPLAY BY WEB BROWSER 
TITLE:SHOP A PRODUCT INFORMATION 
URL:http://www.shop_a.co.jp/products.html 

PRODUCT INFORMATION 

PRODUCT NAME PRICE 

Maker A/PCl ¥170,000 
Maker A/PC2 ¥238,000 
Maker B/PClOl ¥198,000 

FIG.9B 
HTML DOCUMENT 

<BODY> 
<Hl>PRODUCT INFORMATION</Hl> 

<TABLE BORDER> 
<TR><TH>PRODUCT NAME</TH><TH>PRICE</fH></IR> 
<TR><TD>Maker A/PC 1 </TD><TD>¥170,000</TD></IR> 
<TR><TD>Maker A/PC2</TD><TD>¥238,000</TD></TR> 
<TR><TD>Maker B/PCl 01 </TD><TD>¥198,000</fD></IR> 

</TABLE> 
</BODY> 
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FIG.lOA 
EXEMPLARY DISPLAY BY WEB BROWSER 
TITLE:SHOP B PRODUCT INFORMATION 
URL:http://www.shop_b.eo.jp/shouhin.html 

PRODUCT INFORMATION 

MAKER NAME/PRODUCT NAME /PRICE 
1. Maker A/PCl/168,000YEN 
2. Maker B/PClOl/208,000YEN 
3. Maker B/PC102/248,000YEN 

FIG.lOB 
HTML DOCUMENT 

<BODY> 
<Hl>PRODUCT INFORMATION </Hl> 

<H3>MAKER NAME/PRODUCT NAME /PRICE </IB> 
<OL> 

<Ll>Maker A/PCl/168,000YEN 
<Ll>Maker B/PClOl/208,000YEN 
<Ll>Maker B/PC102/248,000YEN 

</OL> 
</BODY> 



Page 102 of 134

ih
l ·i

hl 
11,

:: ..
 A

i,~
• .,

,.;X
ii 4

;;;-

FI
G

.1
1 

H
TM

L 
D

O
C

U
M

EN
T 

TA
B

LE
 

PA
G

E 
U

R
L 

N
A

M
E 

Sh
op

_A
 

ht
tp

://
w

w
w

.s
ho

p_
a.

co
.jp

/p
ro

du
ct

s.
ht

m
l 

Sh
op

_B
 

ht
tp

://
w

w
w

.s
ho

p_
b.

co
.jp

/s
ho

uh
in

.h
tm

l 

FI
G

.1
2 

H
TM

L 
D

O
C

U
M

EN
T 

TO
 T

A
B

LE
 M

A
PP

IN
G

 T
A

B
LE

 

PA
G

E 
R

EC
O

R
D

 
N

A
M

E 
ST

A
R

T 
C

O
LU

M
N

 1
 

C
O

LU
M

N
 2

 
C

O
LU

M
N

 3
 

Sh
op

_A
 

B
ET

W
EE

N
 1

ST
 

B
ET

W
EE

N
 1

ST
 

<T
R

><
TD

> 
SH

O
P 

A
 

<T
D

> 
A

N
D

 
1S

T 
11

/"
 A

N
D

 
1S

T 
II

 
I "

 I
N

 R
EC

O
R

D
 

</
TD

>I
N

 
ST

A
R

T 
LI

N
E 

R
EC

O
R

D
 S

TA
R

T 
LI

N
E 

Sh
op

_B
 

<
L

l>
 

SH
O

P 
B

 
B

ET
W

EE
N

 1
ST

 
B

ET
W

EE
N

 1
ST

 
<

L
l>

 A
N

D
 

1S
T 

"/
" 

A
N

D
 2

N
D

 
"
/
 I

I 
IN

 R
EC

O
R

D
 

" /
 "

 I
N

 R
EC

O
R

D
 

ST
A

R
T 

LI
N

E 
ST

A
R

T 
LI

N
E 

C
O

LU
M

N
 4

 

B
ET

W
EE

N
 2

N
D

 
"<

TD
>"

 
A

N
D

 
2N

D
" <

/T
D

>"
 I

N
 

R
EC

O
R

D
 S

TA
R

T 
LI

N
E 

B
ET

W
EE

N
 2

N
D

 
"/

" 
A

N
D

 
1S

T 
"Y

EN
" 

IN
 

R
EC

O
R

D
 S

TA
R

T 
LI

N
E 

I-
-<

 
I-

-<
 

~
 

.....
 



Page 103 of 134

11
i;;

.,·1
Fi

1·
•E

iii
1·

1F
i1

·;;
; 

FI
G

.1
3 

H
TM

L 
D

O
C

U
M

EN
T 

IT
EM

 T
A

B
LE

 

PA
G

E 
C

O
LU

M
N

 
C

O
LU

M
N

 T
IT

LE
 

D
A

TA
 T

Y
PE

 
LO

C
A

L 
N

A
M

E 
D

O
M

A
IN

 
Sh

op
 A

 
1 

SH
O

P 
N

A
M

E 
C

H
A

R
A

C
TE

R
 S

TR
IN

G
 

N
O

N
E 

Sh
op

 A
 

2 
M

A
K

ER
 N

A
M

E 
C

H
A

R
A

C
TE

R
 S

TR
IN

G
 

N
O

N
E 

Sh
op

_A
 

3 
PR

O
D

U
C

T 
N

A
M

E 
C

H
A

R
A

C
TE

R
 S

TR
IN

G
 

N
O

N
E 

Sh
op

 A
 

4 
PR

IC
E 

N
U

M
ER

IC
 V

A
LU

E 
W

IT
H

-¥
 

Sh
op

 B
 

1 
SH

O
P 

N
A

M
E 

C
H

A
R

A
C

TE
R

 S
TR

IN
G

 
N

O
N

E 
Sh

op
 B

 
2 

M
A

K
ER

 N
A

M
E 

C
H

A
R

A
C

TE
R

 S
TR

IN
G

 
N

O
N

E 
Sh

op
 B

 
3 

PR
O

D
U

C
T 

N
A

M
E 

C
H

A
R

A
C

TE
R

 S
TR

IN
G

 
N

O
N

E 
Sh

op
 B

 
4 

PR
IC

E 
N

U
M

ER
IC

 V
A

LU
E 

V
A

LU
E 

A
N

D
 

","
 

"""
"' 

N
 
~
 

"""
"' 

FI
G

.1
4 

D
O

M
A

IN
 T

A
B

LE
 

D
O

M
A

IN
 

G
R

O
U

P 
U

SE
R

 D
O

M
A

IN
 

PR
IC

E 
W

IT
H

-¥
 

PR
IC

E 
V

A
LU

E 
A

N
D

",
" 

PR
IC

E 
W

IT
H

 -
Y

EN
 



Page 104 of 134

J.¢
:~r

, ·f
:::

'i!
 •f

E~
~i!

 ·1
F:·

t1 
• .c .

. 

FI
G

.1
5 

U
SE

R
 D

O
M

A
IN

 T
A

B
LE

 

U
SE

R
 N

A
M

E 
D

O
M

A
IN

 
G

R
O

U
P 

U
SE

R
 I

N
PU

T 
D

O
M

A
IN

 
U

SE
R

 O
U

TP
U

T 
D

O
M

A
IN

 
U

SE
R

 A
 

PR
IC

E 
W

IT
H

-Y
E

N
 

W
IT

H
-Y

E
N

 

FI
G

.1
6 

D
O

M
A

IN
 C

O
N

V
ER

SI
O

N
 F

U
N

C
TI

O
N

 T
A

B
LE

 

FU
N

C
TI

O
N

 
LI

B
R

A
R

Y
 

N
A

M
E 

IN
PU

T 
D

O
M

A
IN

 
O

U
TP

U
T 

D
O

M
A

IN
 

N
A

M
E 

N
um

2Y
en

 (
) 

V
A

LU
E 

A
N

D
",

" 
W

IT
H

-Y
E

N
 

pr
ic

e.
du

 
Y

en
2N

um
 (

) 
W

IT
H

-Y
E

N
 

V
A

LU
E 

A
N

D
",

" 
pr

ic
e.

dl
l 

N
um

2¥
 (

) 
V

A
LU

E 
A

N
D

",
" 

W
IT

H
-¥

 
pr

ic
e.

di
 I 

¥2
N

um
 (

) 
W

IT
H

-¥
 

V
A

LU
E 

A
N

D
",

" 
pr

ic
e.

dl
l 

Y
en

2¥
 (

) 
W

IT
H

-Y
E

N
 

W
IT

H
-¥

 
pr

ic
e.

dl
l 

¥2
Y

en
 (

) 
W

IT
H

-¥
 

W
IT

H
-Y

E
N

 
pr

ic
e.

dB
 

-(J.) ~ -



Page 105 of 134

20
-1

 

IN
FO

R
M

A
TI

O
N

 
R

E1
R

IE
V

A
L 

A
PP

A
R

A
TU

S 

23
 

) 

SE
A

R
C

H
 

EN
G

IN
E 

i..
. 

I 
,,, 

.....
. 

'-
__,

, 

D
A

TA
B

A
SE

 
.....

.._ 
~
 24
 

IN
FO

R
M

A
TI

O
N

 
R

E1
R

IE
V

A
L 

A
PP

A
R

A
TU

S 

23
 

) 

SE
A

R
C

H
 

1-o
E 

EN
G

IN
E 

,,,.,
.. 

.....
.. 

...._
 

.,,.
 

D
A

TA
B

A
SE

 
'-

-
~
 24
 

( 20
-2

 

C
O

M
M

U
N

IC
A

TI
O

N
 

N
ET

W
O

R
K

 

f-'
Jl

o,
 I' 

20
3 

) 

R
E1

R
IE

V
A

L 
R

EQ
U

ES
T 

-
-

R
E1

R
IE

V
A

L 
R

ES
U

LT
 

( 20
4 

~
 V

 1
90

 

'ih
i 

FI
G

.1
7 

IN
TE

G
R

A
TE

D
 R

E1
R

IE
V

A
L 

A
PP

A
R

A
TU

S 
FO

R
 

R
E1

R
IE

V
IN

G
 I

N
TE

R
N

ET
 I

N
FO

R
M

A
TI

O
N

 

IN
TE

G
R

A
TE

D
 R

E1
R

IE
V

A
L 

U
N

IT
 

---
13

0 
14

 
13

2 
13

3 
13

1 
12

 
11

 
,.I

 
,.

I 
,.-

I 
Q

U
ER

Y
 

,.
I 

Q
U

ER
Y

 
C

O
N

V
ER

SI
O

I\ 
IT

EM
 

SY
N

TA
X

 
t--

""
' 

C
O

N
V

ER
SI

O
N

 
FU

N
C

TI
O

N
 

i..
 1

--
A

N
A

LY
SI

S 
r-E

 
FI

N
D

IN
G

 
U

N
IT

 
LI

B
R

A
R

Y
 

U
N

IT
 

U
N

IT
 15

0 
13

7 
13

6 
,.

I 

~ 
-

) 
) 

~ 
ES

SE
N

TI
A

L 
H

TM
L 

c:: 
R

E1
R

IE
V

A
L 

D
O

C
U

M
EN

1 
IZ

l 
i::::

, 
PA

TT
ER

N
 

IT
EM

 
~ 

0 
-

"""
 

M
ET

A
 

("
) 

JU
D

G
IN

G
 U

N
IT

 
FI

N
D

IN
G

 
D

A
TA

 
§ 

I 
f 

U
N

IT
 

ST
O

R
IN

G
 

R
E1

R
IE

V
A

L 
U

N
IT

 
~ 

r--.
. 1

39
 

PA
TT

ER
N

 
.... 

~
 

f) 
("

) 

M
A

TR
IX

 T
A

B
LE

 
trJ

 
g 

H
TM

L 

~ 
C/

.l 
D

O
C

U
M

EN
T 

C/
.l 

13
8 

13
5 

M
ET

A
 D

A
TA

 

~ 
) 

) 
M

A
N

A
G

IN
G

 
R

E1
R

IE
V

A
L 

R
E1

R
IE

V
A

L 
U

N
IT

 
R

ES
U

LT
 

R
ES

U
LT

 
, 

l 
--'

--:
ii"

' 
➔
 

PR
O

C
ES

SI
N

G
 

C
O

N
V

ER
SI

O
N

 
\ 

U
N

IT
 

16
 

U
N

IT
 

-
--

~ 

SY
ST

EM
 M

A
N

A
G

ER
 

"'I
E-

10
 

- C
O

M
M

U
N

IC
A

TI
O

N
 

N
ET

W
O

R
K

 

f 
30

1 
) 

Q
U

ER
Y

 
R

EQ
U

ES
T 

I I I I I 
~
 

A
PP

LI
C

 
➔
 

PR
O

G
 

~
 

\ 

""'"
' 

3 
t 

) 
>-

--'
 

i 
I 

'A
TI

O
N

 
R

A
M

 
: 

\ 

uJ 
\ \ \ 

ER
 

SE
A

R
C

H
 

R
ES

U
LT

 
( 

v 
30

2 



Page 106 of 134

15/41 

FIG.18 
15 

HTML DOCUMENT META DATA STORING UNIT 

151 
\ 

HTML DOCUMENT 
TABLE 

153 
\ 

HTML DOCUMENT 
ITEM TABLE 

155 
\ 

USER DOMAIN 
TABLE 

157 
\ 

ESSENTIAL ITEM 
TABLE 

152 
\ 

HTML DOCUMENT 
TO TABLE MAPPING 

TABLE 

154 
\ 

DOMAIN TABLE 

156 
\ 

DOMAIN 
CONVERSION 

FUNCTION TABLE 
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FIG.20 
Page_B HTML 

< ! DOCTYPE HTML PUBLIC"-//W3C//DTD W3 HTML//EN"> 
<HTML> 
<HEAD> 
<TITLE>page_B</TITLE> 
</HEAD> 
<BODY> 
<FORM action=http://www.page_b.eo.jp/cgi-bin/search.cgi method=GET> 
SHOPS TO FIND<BR><BR> 
<TABLE> 
<TR> 
<TH> 
SHOP NAME 
</fH> 
<TH> 
AREA 
</fH> 
</fR> 
<TR> 
<TD> 
<INPUT name=key size=30> 
</fD> 
<TD> 
<SELECT name=area> 

<OPTION value=00 SELECTED> 
<OPTION value=Ol> YOKOSUKA-SHI 
<OPTION value=02>FUilSA WA-SHI 
<OPTION value=03>HIRATSUKA-SHI 
<OPTION value=04>A TSUGI-SHI 
<OPTION value=05>ZUSHI-SIIl 
<OPTION value=06>SAGAMIHARA-SHI 
<OPTION value=07> YOKOHAMA-SHI 
<OPTION value=08>CHIGASAKI-SHI 

</SELECT> 
</fD> 
</fR> 
</f ABLE><BR> 
<INPUT type=submit value=SEARCH> 
<INPUT type=reset value=CLEAR> 
</FORM> 
</BODY> 
</HTML> 
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FIG.21 

PREPARATORY PHASE 

SET HTML DOCUMENT ITEM TABLE S300 

SET HTML DOCUMENT TABLE S310 

SET HTML DOCUMENT TO 
S320 TABLE MAPPING TABLE 

SET DOMAIN TABLE S330 
:~ 

SET DOMAIN CONVERSION FUNCTION 
TABLE S340 

SET USER DOMAIN TABLE S350 

SET ESSENTIAL ITEM TABLE S360 

END 
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FIG.25 
DOMAIN TABLE 

DOMAIN DOMAIN NOTES 
GROUP 

City SHITSUKI PRESENTATION WITH-SHI (SHITSUKI) 
City Page_B_City PRESENTATION IN VALUE OF "VALUE" 
Dishes RYOURITSUKI PRESENTATION WITH-FOOD (RYOURITSUKI) 
Dishes Page_ C _Dishes PRESENTATION IN VALUE OF "VALUE" 
Tel Tel_Bar ***-***-**** 
Tel Tel_Paren (* * *) ***-**** 

FIG.26 
CONVERSION FUNCTION TABLE 

FUNCTION DOMAIN INPUT OUTPUT LIBRARY 
NAME GROUP DOMAIN DOMAIN NAME 

Shi2ValueB () Area SHITSUKI Page B_City select.clll 
Rynuri2ValueC () Category RYOURITSUKI Page_ C_Dishes select.clll 
Bar2Paren () Tel Tel_Bar Tel_Paren select.dB 

FIG.27 
USER DOMAIN TABLE 

USER DOMAIN USER INPUT USER OUTPUT 
NAME GROUP DOMAIN DOMAIN 

USER 1 Area SHITSUKI SHITSUKI 

USER 1 Category RYOURITSUKI R YOURITSUKI 
USER 1 Tel Tel_Paren Tel_Paren 
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20-1 
) 

SEARCH 
ENGINE 

20-2 
~ 

SEARCH 
ENGINE 

22/41 

FIG.28 
ESSENTIAL ITEM TABLE 

PAGE NAME ESSENTIAL ITEM 
Page_A GENRE 
Page_B AREA 
Page_C GENRE AND AREA 

FIG.29 

INTEGRATED RETRIEVAL 
APPARATUS FOR RETRIEVING 
INTERNET INFORMATION 

I 

I 
RETRIEVAL RESULT 
PROCESSING UNIT 

10 
) 

I 

--- 138 

(a) 

-

(b) 

(c) 

-
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FIG.31 24/41 

EXECUTION PHASE 

RECEIVE SEARCH ITEMS AND CONDITIONS 

FIND HTML DOCUMENTS HA YING SEARCH 
ITEMS FROM HTML DOCUMENT ITEM TABLE 

S400 

S410 

FIND PAGES FROM HTML DOCUMENT ITEM TABLE S420 

CHECK ESSENTIAL INPUT ITEMS BY ESSENTIAL 
ITEM TABLE 

DETERMINE RETRIEVAL PROCESSING METHODS 
USING RETRIEVAL PATTERN MATRIX 

CONVERT USER INPUT DOMAINS INTO LOCAL 
DOMAINS FOR EACH PAGE USING DOMAIN 

TABLE AND USER DOMAIN TABLE 

GENERATE QUERY STATEMENTS FOR EACH 
SEARCH ENGINE 

ACQUIRE HTML DOCUMENTS THROUGH SEARCH 
ENGINES 

EXTRACT ITEMS USING HTML DOCUMENT TO 
TABLE MAPPING TABLE 

S480 
YES 

FILTER PROCESSING 

CONVERT LOCAL DOMAINS INTO USER OUTPUT 
DOMAINS USING USER DOMAIN TABLE 

DISPLAY SEARCH RESULT 

END 

S430 

S440 

S450 

S460 

S470 

S475 

S490 

S500 

S510 
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FIG.38 

USER OUTPUT DOMAIN TO LOCAL DOMAIN TABLE 
PAGE NAME ITEM USER OUTPUT DOMAIN LOCAL DOMAIN 
Page A PHONE NUMBER Tel_Paren Tel Paren 
Page_B PHONE NUMBER Tel_Paren Tel Bar 
Page_C PHONE NUMBER Tel_Paren Tel_Bar 
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FIG.40 
PREPARATORY PHASE 

NO 

PREPARE PROXY SETTING FILE S605 

• 
PREP ARE TEMPLATE FILE S610 

PREPARE URL/FILE-TE:MPLATE TABLE S620 

END 

FIG.41 
PROXY SERVER NAME PROXY PORT NUMBER 

Abc.ntt.co.jp 80 
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URL/FILE NAME TEMPLATE NAME 

FIG.43 http:/www .aaa.co.jp/ aaa 
http:/www .bbb.co.jp/ bbb 
http:/www .ccc.co.jp/ CCC 

http:/www .ddd.co.jp/ ddd 
C:¥HTML¥eee.htm eee 

FIG.44 
EXECUTION PHASE 

RECEIVE URL/FILE NAME AND ITEMS 

OBTAIN HTML DOCUMENT REFERRING TO 
URL/FILE NAME AND PROXY SETTING 

NO 

ANALYZE HTML DOCUMENT 

EXTRACT ITEMS 

YES 

CONVERT EXTRACTED ITEM DATA 

DISPLAY SEARCH RESULT 

END 

S700 

S710 

S730 

S740 

S760 

S770 
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DECLARATION AND POWER OF ATTORNEY Attorney's Docket No. 13700-_Q.J,._.,9.._3.,__ __ 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship arc as stated below next to my name. I believe I am the original, first and sole 
inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent is sought on the invention entitled: INTEGRATED RETRIEVAL 
SCHEME FOR RETRIEVING SEMI-STRUCTURED DOCUMENTS the specification of which 

0 is attached hereto. 
D was filed on _________ as application Serial No. __________ {if applicable) and was 

amended on __________ _ 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. I do not know and do not believe that the same was ever known or used by others 
in the United States of America before my or our invention thereof, or patented or described in any printed publication in any 
country before my or our invention thereof or more than one year prior to the date of this application. I further state that the 
invention was not in public use or on sale in the United States of America more than one year prior to the date of this application. 
I understand that I have a duty of candor and good faith toward the Patent and Trademark Office, -and I acknowledge the duty to 
disclose information which is material to the examination of this application in accordance with Title 37, Code of Federal 
Regulations, § l .56(a). I further understand that information is "material" where there is a substantial likelihood that a rell,sonable 
patent examiner would consider the information important in deciding whether to allow the application to issue as a patent: 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of my foreign application(s) for patent or 
inventor's certificate listed below, and have also identified below any foreign application for patent or inventor's certificate 
disclosing subject matter in common with the above-identified specification and having a filing date before that of the application 
0.!!_ which priority is claimed: 
(¥] ~ Ami No. Date of Filing Priority Claimed Under 35 USC §119 
,~apan P10-162648 June 10~- 1998 Yes__.~ ___ .No ___ _ 
W (*to be cont.) Ii~reby claim the benefit under Title 35, United States Code, § 120 of any United States applicatlon(s) listed below and, insofar as tM, subject matter of each of the claims of this application is not disclosed in the prior United States application in the manner 

ri'fqvided by the first paragraph of Title 35, Unit_ed States Code § 112, I acknowledge the duty to disclose material information as 
d~fined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior application and the 
ri~~onal or PCT international filing date of this application: 
'¥"" Application Serial No. Filing Date Status: patented pending abandoned 

:~·:: 
;~ 

I1~rther declare that all statements made herein of my own knowledge are true and that all statements made on information and 
~ef are believed to be true; and further that these statement were made with the knowledge that willful false statements and the 
Ii'.~ so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
sif&b willful false statements may jeopardize the validity of the application or any patents issuing thereon. 

i,b\ 

FQreby authorize the U.S. attorneys named herein to accept and follow instructions from Miyoshi & Miyoshi, as to any 
action to be taken in the Patent and Trademark Office regarding this application, without direct communication between the U.S. 
attorney and the undersigned. In the event of a change in the pt,rsons from whom instructions may be taken, the U.S. attorney 
named herein will be notified by the undersigned. 

POWER OF ATTORNEY: The following attorneys are •hereby appointed to prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith: Anthony B. Askew - 24,154; Roger T. Frost - 22,176; Jeffrey E. Young - 28,490; 
Robert E. Richards - 29,105; John R. Harris - 30,388; Stephen M. Schaetzel -31,418; Larry A. Roberts - 31,871; Thomas A. Hodge, -
22,602; Charles L. Warner II - 32,320; Gregory T. Gronholm - 32,415; Dale Lischer - 28,438; Peter G. Pappas - 33,205; James Dean 
Johnson - 31,771; Neira M. Tocups - 35,717; W. Scott Petty - 35,645; Daniel J. Warren - 34,272; Hubert J. Barnhardt III - 36,739; 
Virginia L. Carron - 37,110; Leona G. Young - 37,266; Jamie L. Greene-32,467; William A. Hartselle - 36,548; Holmes J. Hawkins III -38,913; Mary Anthony Merchant - 39,771; Michael J. Mehrrnan - 40,086; William L. Warren - 36,714; Felipe J. Farley - 38,445; F. 
Leslie Bessenger I1I - 39,108; James A. Witherspoon - 36,723; Brenda M. Ozaki - 40,339; James D. Withers - 40,376; M. Todd Mitchem -P40,731; Gregory S. Smith - P40,819. 

Send correspondence to: JONES & ASKEW, LLP 
19 I Peac~tree St., N.E., 37th Fl. 
Atlanta, GA 30303-1769 

F\iil IB1e of silo er first ~: Yuichi 
Ci'. . . : Jaoan ~ 

IIZUKA 

Res:idn::E: 2-10-5-202. Kamariva-hiqashi, 
Kanagawa-ken, Japan 

R:st Office h::i::lrESS: C/0 NOPPON TELEGRAPH AND 

Direct telephone calls (404)818-3700to: 

Roger T. Frost 

Kanazawa-kn. Yokohr1mr1 c.h; . 

TELEPHONE CORPORATION 
20-2,Nishi-Shinjuku 3~chorne,Shinjuku-ku,Tokyo 163-1419 Jaoan 

In.e1tcr' s s:L • -= ----JJ_,,,,, ./"If.A' r-ft'->.,, Un r:ate: June4, 1999 -lv1 <7 (I 
~ Additional inventors arc being named on separately numbered sheets attached hereto. 
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Attc::lr:rEy D:x:ta: N:>. 1 31 o n n 1 9 3 
//~ 7L/ 

Title: Integrated Retri eva J Scheme for Retrieving Semi-Structured Documents 
~2 

Full rme of ssa:rrl joint :irM:ntat:", if any: Mitsuaki TSUNAKAWA 
Ci.t.i.zaEh:ip: Japan 
Fes:id:n:e: 2-4-504, Green-Ileiqhts. Yokosuka-shi. Kanaqawa-ken. -

Japan 
R:st Offi.ce ktlres:;: C/O NIPPON TELEGRAPH AND TELEPHONE CORPORATION 

20-2, Nishi-Shiniuku 3-chome, Shinjuku-ku, Tokyo 
163-1419 Japan 

In\.ell:xr' s C/n. '7: ~I, ,% Ii - -a..., rate: June 4, 1999 

Full rme af th:iid ioint m.am:r, i£ anv: Toshihiro NAGASUE 
Ci.t.i.zaEh:ip: Japan 
Res:i.d:n:E: 9-2-12-A202. Suqita. Isoao ku. Yokohamr1 shi. 

Kanagawa-ken. Japan 
R:st Office lrllre:B: C/O NIPPON TELEGRAPH AND TELEPHONE CORPORATION 

20-2,Nishi-Shiniuku 3-chome,Shinjuku-ku,Tokyo 163-1419 Japan 
I:nl.enr' s Sl! • ~- ,.,, ✓. ;/• - /1 ~ A 03.t:E: June 4. 1999 

J Full rme af fa.n:th ioint m.am:r, if any: Takashi HOSHINO 

::~: : Japan 
2-1-3-4-303. Hayashi, Yokosuka-shi. Kanaqawa-ken. 
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Japan 
R:st Office lrllre:B: C/O NIPPON TELEGRAPH AND TELEPHONE CORPORATION 

20-2,Nishi-Shiniuku 3-chome,Shinjuku-ku,Tokyo 163-1419 Japan 
In.e'ltx:r's -· .,. ;,, A,,,~A,,: 1.L /-,.,-~ 03.t:E: June 4, 1999 

Full rme af fifth joint :inBrt:ar-, if any: Hiroki MACHI HARA 
Ci.t.i.zaEh:ip: Japan 
Res:i.d:n:E: 2-428-2-204. Marukodoori. Nakahara-ku, Kawasaki-shi. 

kanagawa-ken, Japan 
R:st Office ldre:s: C/O NIPPON TELEGRAPH AND TELEPHONE CORPORATION 

20.-2,Nishi-Shinjuku 3-chome,Shinjuku-ku,Tokyo 163-1419 Jg.pan 
Irne-ll:ar' s siCl'Bture lrll\,,-1'\IL..' U,, ,-J,~.f \a 1..--P1 rate: 

' 

(cont. from*) 

Japan 
Japan 

P10-219365 
P11-96183 

-

August 3, 1998 
April 2, 1999 

June 4. 1999 

Yes V 
Yes V 

No ---
No ---
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