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DESCRIPTION
[Title of Invention] RECORDING MEDIUM, INFORMATION
ACQUISITION METHOD, AND INFORMATION ACQUISITION DEVICE
[Technical Field]
[0001) The present invention relates to an information
acquisition program, an information acquisition method, and
an information acquisition device.
[Background Art]
[0002] As a tool for collecting information disclosed on
the Internet, a crawler tool is known. The crawler tool
crawls homepages on the Internet, and stores content
thereof in units of a uniform resource locator (URL), that
is, in units of a page. Developed is a technique of
extracting, from the content of the homepages, data used
for an item in a layout form desired by a user to generate
integrated data, and outputting the integrated data in
accordance with the layocut form. Additionally, developed
is a technique of extracting data again when a blank column
remains in a data input part on the layout form.
[0003] Also developed is a technique of acquiring data
corresponding to structure information designated in
advance from structured data that is structured using the
structure information, and arranging the data in a template.
Additicnally, developed is a technique of transmitting
information related to supplement of data when at least
part of the data corresponding to the structure information
is not present.
[Citation List]
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[Summary of Invention]

[Technical Problem]

[0005] However, for example, even when the data is
extracted again while changing an extraction condition or
information related to supplement of data is transmitted,
desired data corresponding to the layout form or a column
of the template is not obtained in some cases. Thus, in a
case of generating a document using the acquired data, it
is difficult to generate a document lacking little data,
that is, little information.

[0006] According to an aspect, the present invention
provides an information acquisition program, an information
acquisition method, and an information acquisition device
that can supplement information to be described in a
document.

[Solution to Problem]

[0007] In one aspect, a computer-readable recording
medium stores an information acquisition program that
causes a computer to execute processing of acquiring a
specific piece of data using information for specifying a
position of the specific piece of data in a document of a
certain site by referring to a storage unit configured to
store therein information for specifying the position of
the specific piece of data in the document of the certain
site and information for specifying a position of another
piece of data having a predetermined relation to the
specific piece of data in the document. The computer-
readable recording medium stores the information
acquisition program that causes the computer to execute
processing of acquiring the other piece of data using the
position of the other piece of data related to the specific
piece of data in the document by referring to the storage
unit, and acquiring data having the predetermined relation

to the other piece of data using the acquired cther piece



10

15

20

25

30
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[Advantageous Effects of Invention]

[oo08] Information to be described in a document can be
supplemented.

[Brief Description of Drawings]

[0009] FIG. 1 is a block diagram illustrating a
configuration example of a data acquisition device.

FIG. 2 is a diagram illustrating an example of a
target storage unit.

FIG. 3 is a diagram illustrating an example of an item
storage unit.

FIG. 4 is a diagram illustrating an example of a page
storage unit.

FIG. 5 is a diagram illustrating an example of an
extraction data storage unit.

FIG. 6 is a diagram illustrating an example of a
reception screen of an extraction target portion.

FIG. 7 is a flowchart illustrating an example of
definition generation processing.

FIG. 8 is a flowchart illustrating an example of crawl
processing.

FIG. 9 is a flowchart illustrating another example of
crawl processing.

FIG. 10 is a diagram illustrating an example of a
computer that executes an information acquisition program.
[Embodiments for Carrying Out the Invention]

[0010] The following describes an embodiment of an
information acquisition program, an information acquisition
method, and an information acquisition device disclosed
herein in detail based on the drawings. The disclosed
technique is not limited to the embodiment. The following
embodiments may be appropriately combined with each other

without contradiction.
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Embodiment
[0011] FIG. 1 is a block diagram illustrating a
configuration example of a data acquisition device. For
example, a data acquisition device 100 illustrated in FIG.
1 is connected to the Internet via a network N, crawls
homepages (hereinafter, also referred to as sites) on the
Internet designated by an administrator, and acquires
predetermined data to be accumulated in a database. For
example, to acquire tourism information of a certain region,
the data acquisition device 100 crawls sites of a tourist
spot and tourism information sites provided by the 47
prefectures of Japan, and acquires data such as an address,
a phone number, and an explanation of each tourist spot.
In this case, formats of various pieces of data are often
not unified between sites of each tourist spot and a
tourism information site. Thus, the data acquisition
device 100 previously generates a definition of a data item
to be acquired, and acquires data from each site based on
the definition. All of desired pieces of data of
information about a certain tourist spot are unable to be
completely acquired through one sgite in some cases. Thus,
the data acquisition device 100 supplements the information
about the certain tourist spot using information of other
sites and the like.
[0012] That is, the data acquisition device 100 stores,
in a storage unit 120, information for specifying a
position of a specific piece of data in a document of a
certain site, and information for specifying a position of
another piece of data having a predetermined relation to
the specific piece of data in the document. The data
acquisition device 100 acquires the specific piece of data
using the information for specifying a position of the

specific piece of data in the document in the certain site
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with reference to the storage unit 120. The data
acquisition device 100 acquires the other piece of data
using a position of the other piece of data related to the
specific piece of data in the document with reference to
the storage unit 120, and acquires data having a
predetermined relation to the other piece of data using the
acquired other piece of data. Accordingly, the data
acquisition device 100 can supplement information to be
described in a document lacking part of various pieces of
data, that is, information to be described in the document.
[0013] Examples of the document include a document
described in a markup language such as a HyperText Markup
Language (HTML) document and an Extensible Markup Language
(XML) document. By way of example, the following describes
a case of crawling homepages using the HTML document and
supplementing lacking data.

[0014] Next, the following describes the configuration
of the data acquisition device 100. As illustrated in FIG.
1, the data acquisition device 100 includes an input unit
101, an output unit 102, a communication unit 110, a
storage unit 120, and a control unit 130. The data
acquisition device 100 is an example of an information
acquisition device. The data acquisition device 100 may
include various functional parts included in a known
computer in addition to the functional parts illustrated in
FIG. 1.

[0015] The input unit 101 is, for example, an input
device such as a keyboard and a mouse, and receives inputs
of various pieces of information from an administrator of
the data acquisition device 100. For example, the input
unit 101 receives inputs of a URL of a site to be crawled,
a data item to be acquired, and the like from the

administrator of the data acquisition device 100, and
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outputs an input result to the control unit 130. The input
unit 101 may be, for example, a reader/writer such as a
secure digital (SD) memory card. For example, the input
unit 101 outputs, to the control unit 130, the URL of the
site to be crawled, the data item to be acquired, and the
like read from the SD memory card. The input unit 101 may
include both of the input device and the reader/writer such
as the SD memory card.

[0016] The output unit 102 is, for example, a display
device for displaying various pieces of information. For
example, the output unit 102 is implemented with a liquid
crystal display and the like as a display device. The
output unit 102 may be a reader/writer such as an SD memory
card. When receiving an input of output data from the
control unit 130, the output unit 102 displays the output
data or writes the output data into the memory card. The
input unit 101 and the output unit 102 may be integrated
with each other to be a device having both functions like
the reader/writer such as the SD memory card, for example.
The output unit 102 may include, for example, both of the
display device and an SD card reader/writer.

[0017] The communication unit 110 is implemented with a
network interface card (NIC), for example. The
communication unit 110 is a communication interface that is
connected to the Internet via the network N in a wired or
wireless manner, for example, and rules information
communication between itself and servers of various sites
on the Internet. The communication unit 110 receives, from
various sites on the Internet, page content such as an HTML
document and an image file, and response information
corresponding to inquiry information. The communication
unit 110 outputs the received page content and response

information to the control unit 130. The communication
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unit 110 transmits, to various sites on the Internet, a
page request, inquiry information, and the like input from
the control unit 130.

[0018] For example, the storage unit 120 is implemented
with a semiconductor memory element such as a random access
memory (RAM) and a flash memory, and a storage device such
as a hard disk and an optical disc. The storage unit 120
includes a target storage unit 121, an item storage unit
122, a page storage unit 123, and an extraction data
storage unit 124. The storage unit 120 stores therein
information to be used for processing in the control unit
130 -

[0019] The target storage unit 121 stores therein a URL
of a site as a target of crawl processing for acquiring
data (hereinafter, referred to as a target URL) and
position specifying information of an extraction target
portion in the HTML document in association with each other.
That is, the target storage unit 121 stores therein a
definition of the target URL. FIG. 2 is a diagram
illustrating an example of the target storage unit. As
illustrated in FIG. 2, the target storage unit 121 includes
items such as "URLID", "target URL", and "position
specifying information of extraction target portion". The
item of "position specifying information of extraction
target portion" includes items such as a "title" and
"address". Although not illustrated, the position
specifying information of the extraction target portion
also includes items such as a facility name, a phone number,
an update date, positional information, and an explanation.
The target storage unit 121 stores therein, for example,
each target URL as one record.

[0020] The item of "URLID" is used for identifying the
target URL. The item of '"target URL" indicates a URL of an
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HTML document to be accessed in crawl processing. The
target URL is, for example, input by the administrator with
an input device of the input unit 101. The item of
"position specifying information of extraction target
portion" indicates information for specifying the position
of the extraction target portion in the HTML document of
the target URL. The item of "title" indicates, regarding
the title in the HTML document as a target, a position in a
hierarchical structure of a tag by combining one or more of
a name of the tag, an order of the tag in the document, and
the hierarchical structure of the tag. The item of
"address" indicates, regarding the address in the HTML
document as a target, a position in the hierarchical
structure of the tag by combining one or more of the name
of the tag, the order of the tag in the document, and the
hierarchical structure of the tag.

[0021] The first row in FIG. 2 exemplifies the position
specifying information of the title and the address in the
HTML document of the target URL
"http://aaaa.bbb.ccc/ddd/eee/001.html" having the URLID of
"i". The position specifying information of the title is,
for example, represented as "<DIV class = "title"s </DIV>,
order: 1,/title/". For example, "<DIV class = "title"s>
</DIV>" indicates the name of the tag indicating the title
extracted by using a cascading style sheets (CSS) selector.
"order: 1" indicates the first tag among tags indicating
the title in the HTML document. "/title/" indicates the
hierarchical structure of the tag indicating the title of
the HTML document. Data extracted as the title from the
HTML document is a portion surrounded by DIV tags.

[0022] Similarly, the position specifying information of
the address is represented as "<DIV class = "address"s>

</DIV>, order: 1,/info/address/", for example. For example,
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"<DIV class = "address"> </DIV>" indicates the name of the
tag indicating the address extracted by using the CSS
selector. ‘"order: 1" indicates the first tag among tags
indicating the address in the HTML document.
"/info/address/" indicates the hierarchical structure of
the tag indicating the address of the HTML document. Data
extracted as the address from the HTML document is a
portion surrounded by the DIV tags. The position
specifying information of the extraction target portion may
be specified using one or more of the name of the tag, the
order of the tag, and the hierarchical structure of the tag.
[0023] The name of the tag may be represented by using a
regular expression. In an example of the second row in FIG.
2, the name of the tag indicating the address is
represented as "/<DIV.*> (.+) </DIV>//address: (.+)$/". 1In
the regular expression, a portion surrounded by the DIV
tags or a portion following "address:" is the data to be
extracted as the address. The position specifying
information of the extraction target portion may be
obtained by combining the CSS selector and the regular
expression.

[0024] As exemplified in the third row of FIG. 2, the
position specifying information of the extraction target
portion may be represented by using a segmentation method.
In this case, the position specifying information of the
title is represented as "div#left h2, order: 3,/tps/table/"
by using the CSS selector, for example. The position
specifying information of the address is represented as
"#infoContent @<h3> location </h3>¥s+?<p>(.+?)</p>@is,
order: 5,/info/address/" by using the CSS selector and the
regular expression, for example.

[0025] Returning to the description of FIG. 1, the item

storage unit 122 stores therein the definition of the data
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item extracted from the page content of the target URL.
FIG. 3 is a diagram illustrating an example of the item
storage unit. As illustrated in FIG. 3, the item storage
unit 122 includes items such as "item ID", "data name",
"data type", "segmentation method", and "relation". For
example, the item storage unit 122 stores therein each data
name as one record.

[0026] The item of "item ID" is used for identifying the
data item, that is, the data name. The item of "data name"
indicates the name of data to be extracted. Examples of
the data name include data such as a title, address
(address information), a facility name (facility name
information), a phone number, an update date, positional
information (position coordinate information), and an
explanation. The item of "data type" indicates the type of
data in a case of storing the extracted data in the
extraction data storage unit 124. Examples of the data
type include types such as a character, a numeral, a date,
and latitude and longitude. The item of "segmentation
method" indicates a method of segmenting, that is,
extracting data from the page content of the target URL.
Examples of the segmentation method include the CSS
selector and the regular expression. The item of
"relation" indicates a related data name among data names.
Examples of the relation include the data names such as the
facility name, the phone number, and the positional
information as the data names related to the address.

[0027] Returning to the description of FIG. 1, the page
storage unit 123 stores therein the page content, that is,
an HTML document, an image file, and the like acquired by
accessing the target URL through crawl processing. FIG. 4
is a diagram illustrating an example of the page storage

unit. As illustrated in FIG. 4, the page storage unit 123
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includes items such as "URLID", "target URL", and "storage
area". For example, the page storage unit 123 stores
therein each target URL as one record.

[0028] The item of "URLID" is used for identifying the
target URL. The item of "target URL" indicates the URL of
the HTML document accessed through crawl processing. The
item of "storage area" indicates a storage area in which
the acquired HTML document, the acquired image file, and
the like are stored. For example, the storage area stores
therein a directory of a file system of the storage unit
120, and stores therein the HTML document, the image file,
and the like in a corresponding directory. The page
storage unit 123 may directly store the acquired HTML
document and the acquired image file in the storage area.
[0029] Returning to the description of FIG. 1, the
extraction data storage unit 124 stores therein the data of
the extraction target portion extracted from the HTML
document. That is, the extraction data storage unit 124 is
a database that stores therein data collected through crawl
processing. FIG. 5 is a diagram illustrating an example of
the extraction data storage unit. As illustrated in FIG. 5,

the extraction data storage unit 124 includes items such as

"URLID", "title", "address", "facility name", "phone
number", "update date", "positional information", and
"explanation". For example, the extraction data storage

unit 124 stores therein each URLID as one record.

[0030] The item of "URLID" is used for identifying the
target URL. The item of "title" is one of data items
extracted from the HTML document of the target URL, and
indicates the title of the HTML document of the target URL.
The item of "address" is one of the data items extracted
from the HTML document of the target URL, and indicates the
address described in the HTML document of the target URL.
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The item of "facility name" is one of the data items
extracted from the HTML document of the target URL, and
indicates the name of the facility described in the HTML
document of the target URL. When the title is identical to
the facility name, the same data as the title may be used
as the facility name.

[0031] The item of "phone number" is one of the data
items extracted from the HTML document of the target URL,
and indicates the phone number described in the HTML
document of the target URL. The item of "update date" is
one of the data items extracted from the HTML document of
the target URL, and indicates the update date described in
the HTML document of the target URL. The item of
"positional information" indicates latitude and longitude.
The latitude and longitude is acquired, for example, by
using an external application programming interface (API)
service based on the address extracted from the HTML
document of the target URL. If the latitude and longitude
are described in the HTML document, the positional
information may be this latitude and longitude. The item
of "explanation" is one of the data items extracted from
the HTML document of the target URL, and indicates, when
the HTML document of the target URL is a document related
to a tourist spot, an explanation about the tourist spot in
the document, for example. When each item such as the
address is not described in the HTML document, for example,
the item may be an address and the like acquired by using
the external API service using a name of the tourist spot
described in the title.

[0032] Returning to the description of FIG. 1, for
example, the control unit 130 is implemented when a central
processing unit (CPU), a micro processing unit (MPU), and

the like execute a computer program stored in an internal
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storage device using a RAM as a working area. For example,
the control unit 130 may be implemented by an integrated
circuit such as an application specific integrated circuit
(ASIC) and a field programmable gate array (FPGA). The
control unit 130 includes a registration unit 131, a crawl
unit 132, an extracting unit 133, a supplement unit 134,
and an output control unit 135, and implements or executes
a function or operation of information processing described
below. The internal structure of the control unit 130 is
not limited to the structure illustrated in FIG. 1, and may
be any other structure for performing information
processing described later.

[0033] The registration unit 131 registers a definition
of the target URL and a definition of the data item. The
registration unit 131 receives inputs of the data name, the
data type, the segmentation method, and the relation as the
extraction target portion when the administrator operates
the input unit 101, for example. The registration unit 131
associates the received data name, data type, segmentation
method, and relation with each other to generate the
definition of the data item. The registration unit 131
stores the definition of the generated data item in the
item storage unit 122. That is, the registration unit 131
registers the definition of the generated data item in the
item storage unit 122. The item of relation may be
automatically assigned by the registration unit 131 based
on the input data name.

[0034] The registration unit 131 outputs a source of the
HTML decument corresponding to the target URL to the output
unit 102 to be displayed. The registration unit 131
receives selection of the extraction target portion on the
source of the HTML document corresponding to the displayed

target URL when the administrator operates the input unit




10

15

20

25

30

14

101, for example. The registration unit 131 may cause the
HTML document of the target URL to be displayed, and
receive selection of the extraction target portion on the
HTML document.

[0035] The registration unit 131 specifies the position
in the hierarchical structure of the tag corresponding to
the received extraction target portion. The registration
unit 131 determines the specified position in the
hierarchical structure to be the position specifying
information of the extraction target portion. The
registration unit 131 determines the name of the tag
corresponding to the extraction target portion and the
order of the tag in the document to be the position
specifying information of the extraction target portion in
addition to the specified position in the hierarchical
structure. The registration unit 131 receives selection of
the extraction target portion for each data item in the
HTML document of the target URL, and specifies the position
in the hierarchical structure of the tag. When there are a
plurality of target URLs, the registration unit 131
similarly specifies the position in the hierarchical
structure of the tag corresponding to the extraction target
portion for the HTML document corresponding to each of the
target URLs. The registration unit 131 associates the
target URL with the position specifying information of the
extraction target portion to generate the definition of the
target URL. The registration unit 131 stores the generated
definition of the target URL in the target storage unit 121.
That is, the registration unit 131 registers the generated
definition of the target URL in the target storage unit 121.
[0036] The following describes the reception screen of
the extraction target portion with reference to FIG. 6.

FIG. 6 is a diagram illustrating an example of the
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reception screen of the extraction target portion. As
illustrated in FIG. 6, a reception screen 21 includes a
region 22 for displaying the source of the HTML document
and a region 23 for receiving selection of the extraction
target portion. For example, when the registration unit
131 receives selection of the address as the extraction
target portion, the address is selected in a sgelection
column of the extraction target portion in the region 23.
When the address is selected, the registration unit 131
reads out the definition of the data item corresponding to
the address from the item storage unit 122 to be displayed
in an extraction definition column 24. The extraction
definition column 24 may be displayed as editable text.
[0037] The registration unit 131 causes a portion
corresponding to one or more of the CSS selector and the
regular expression in the extraction definition column 24
to be displayed on the source displayed in the region 22 as
an extraction target portion 25 having a colored background,
for example. When the administrator confirms the
extraction target portion 25 and a select button on a user
interface (not illustrated) is pressed, for example, the
registration unit 131 receives selection of the extraction
target portion 25. Alternatively, for example, when the
extraction target portion 25 in the region 22 is selected
through a mouse operation by the administrator, the
registration unit 131 may receive the selected extraction
target portion 25.

[0038] Additionally, the registration unit 131 may
perform conversion processing of deleting an unneeded
character on the extraction target portion 25. In the
example of FIG. 6, the registration unit 131 performs
conversion processing on a character string of the

extraction target portion 25 using a conversion definition




10

15

20

25

30

16

in a conversion processing column 26 set by the
administrator. For example, the registration unit 131
inserts a conversion result 27 under the extraction target
portion 25 to be displayed with a background colored in a
different color from that of the extraction target portion
25. When conversion processing is performed, the
registration unit 131 can cause the conversion result 27 to
be selected and received as the extraction target portion.
[0039] Returning to the description of FIG. 1, the crawl
unit 132 refers to the target storage unit 121, and
accesses a homepage including the target URL, for example,
a top page of a certain tourism information site. That is,
the crawl unit 132 transmits a page request to a server of
the certain tourism information site via the communication
unit 110, and receives page content from the server via the
communication unit 110. For example, the crawl unit 132
accesses the homepage including the target URL regularly or
irregularly, that is, at intervals previously designated by
the administrator or at an optional timing. The designated
interval may be, for example, an optional interval such as
a day, a week, and a month. The crawl unit 132 refers to
the target storage unit 121 to select, from among all links
in the homepage, the target URL from which the page content
is acquired. For example, the crawl unit 132 selects the
target URL of a page for each tourist spot. The crawl unit
132 acquires the page content from the selected target URL.
The crawl unit 132 stores the acquired page content in the
page storage unit 123. The crawl unit 132 outputs, to the
extracting unit 133, acquisition completion information
indicating that the page content is completely acquired.
[0040] When the acquisition completion information is
input from the crawl unit 132, the extracting unit 133

refers to the position specifying information of the
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extraction target portion of the target storage unit 121,
and extracts data of the data item of the extraction target
portion from the page content of the target URL stored in
the page storage unit 123. The extracting unit 133
associates the extracted data with the URLID to be stored
in the extraction data storage unit 124 in accordance with
the definition of the data item of the item storage unit
122.

[0041] The extracting unit 133 determines whether there
is a specific piece of data in the extracted pieces of data.
If the specific piece of data is extracted, the extracting
unit 133 refers to the target storage unit 121 and the item
storage unit 122, and extracts another piece of data based
on the position specifying information of the other piece
of data related to the extracted specific piece of data.
For example, if the specific piece of data is the facility
name and the facility name is extracted, the extracting
unit 133 extracts, for example, the address as the other
piece of data related to the facility name. The extracting
unit 133 associates the extracted other piece of data with
the URLID to be stored in the extraction data storage unit
124, and outputs extraction completion information to the
supplement unit 134. If the extracted other piece of data
is already stored in the extraction data storage unit 124,
the extracting unit 133 outputs the extraction completion
information to the supplement unit 134 without newly
storing the other piece of data in the extraction data
storage unit 124.

[0042] If the specific piece of data is unable to be
extracted, the extracting unit 133 refers to the target
storage unit 121 and the item storage unit 122, and
extracts the other piece of data based on the position

specifying information of the other piece of data related
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to the specific piece of data. For example, when the
specific piece of data is the facility name and the
facility name is unable to be extracted, the extracting
unit 133 extracts, for example, the address as the other
piece of data related to the facility name. The extracting
unit 133 associates the extracted other piece of data with
the URLID to be stored in the extraction data storage unit
124, and outputs, to the supplement unit 134, supplement
request information for requesting to acquire data having a
predetermined relation to the other piece of data. The
data having a predetermined relation to the other piece of
data includes the specific piece of data. In the example
described above, the data having a predetermined relation
to the other piece of data includes the facility name.

When the extracted other piece of data is already stored in
the extraction data storage unit 124, the extracting unit
133 outputs the supplement request information to the
supplement unit 134 without newly storing the other piece
of data in the extraction data storage unit 124.

[0043] To extract the data of the data item of the
extraction target portion, the extracting unit 133 uses a
method designated in the segmentation method of the item
storage unit 122. For example, the extracting unit 133
extracts the address by using the CSS selector in which the
hierarchy of the tag indicating the address is defined a s
"/info/address/" and ".address" is described, for example.
In this case, for example, the extracting unit 133 can
segment out the item including "address" in the tag as the
address.

[0044] For example, the extracting unit 133 extracts the
address by using the regular expression in which ".info" is
described in the first row, "/<DIV.*>(.+)</DIV>/" is

described in the second row, and "/address: (.+)$/" is
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described in the third row. 1In this case, for example, the
extracting unit 133 can segment, as the address, a
character string following a character string of "address:"
out of the hierarchy included in the tag in which a class
of the DIV tag is "info".

[0045] When the extraction completion information is
input from the extracting unit 133, the supplement unit 134
refers to the item storage unit 122 and the extraction data
storage unit 124, and acquires data having a predetermined
relation to the other piece of data from, for example, an
API service on the Internet using the extracted other piece
of data. For example, when the other piece of data is the
address, the supplement unit 134 transmits, via the
communication unit 110 and the network N, inquiry
information including the address to a server providing the
API service for returning positional information indicating
latitude and longitude when receiving the address. When
receiving response information with respect to the inquiry
information from the server via the communication unit 110
and the network N, the supplement unit 134 acquires the
positional information as data having a predetermined
relation to the other piece of data. The supplement unit
134 stores, in the extraction data storage unit 124, the
acquired data having a predetermined relation to the other
piece of data, for example, the positional information
corresponding to the address in association with the URLID
of the target URL.

[0046] When receiving the supplement request information
input from the extracting unit 133, the supplement unit 134
refers to the item storage unit 122 and the extraction data
storage unit 124, and acquires data having a predetermined
relation to the other piece of data from, for example, an

API service on the Internet using the extracted other piece
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of data. For example, when the other piece of data is the
address, the supplement unit 134 transmits, via the
communication unit 110 and the network N, the inquiry
information including the address to the server providing
the API service for returning the facility name when
receiving the address. When receiving the response

information with respect to the inquiry information from

the server via the communication unit 110 and the network N,

the supplement unit 134 acquires the facility name as the
data having a predetermined relation to the other piece of
data. That is, the supplement unit 134 can supplement the
facility name that is unable to be extracted from the HTML
document .

[0047] For example, when the other piece of data is the
address, the supplement unit 134 transmits, via the
communication unit 110 and the network N, the inquiry
information including the address to the server providing
the API service for returning the positional information
indicating latitude and longitude when receiving the
address. When receiving the response information with
respect to the inquiry information from the server via the
communication unit 110 and the network N, the supplement
unit 134 acquires the positional information as the data
having a predetermined relation to the other piece of data.
The supplement unit 134 stores, in the extraction data
storage unit 124, the acquired data having a predetermined
relation to the other piece of data, for example, the
facility name and the positional information corresponding
to the address in association with the URLID of the target
URL. After storing the data having a predetermined
relation to the other piece of data in the extraction data
storage unit 124, the supplement unit 134 outputs output

information to the output control unit 135.
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[0048] That is, when processing of acquiring a specific
piece of data is unable to be performed by using
information for specifying the position of the specific
piece of data in a document of a certain site, the
extracting unit 133 uses the position of the other piece of
data related to the specific piece of data in the document
to acquire the other piece of data. The supplement unit
134 acquires data having a predetermined relation to the
other piece of data using the acquired other piece of data.
The supplement unit 134 associates the acquired data having
a predetermined relation to the other piece of data with
the URLID of the target URL to be stored in the extraction
data storage unit 124. After storing the acquired data
having a predetermined relation to the other piece of data
in the extraction data storage unit 124, the supplement
unit 134 outputs the output information to the output
control unit 135.

[0049] As the API service, the supplement unit 134 can
use a service of mutually returning a relation between the
phone number and the facility name in addition to the
service of returning the relation between the address and
the positional information described above. As the API
service, the supplement unit 134 may use an API service
having a database associating the title, the facility name,
the address, the phone number, the positional information,
an official site, and the like with each other, for example,
and when receiving one or more of these pieces of
information, returning the other piece of information. For
example, as the API service providing relation information
between the address and the latitude and longitude,
exemplified are the Google Maps API and the like that can
provide information mutually related to the address and the

latitude and longitude. For example, as the API service
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that can provide the information mutually related to the
phone number and the facility name, exemplified are the
Foursquare API and the like. In other words, the
supplement unit 134 provides the other piece of data to a
search engine corresponding to a predetermined relation to
acquire data having the predetermined relation to the other
piece of data.

[0050] The supplement unit 134 may acquire, as the data
having a predetermined relation to the other piece of data,
a plurality of pieces of data having a predetermined
relation from an API service on the Internet. For example,
when the facility name is unable to be extracted from the
HTML document, the supplement unit 134 extracts the address
related to the facility name from the HTML document, and
acquires the positional information related to the address
using the API service. For example, the supplement unit
134 extracts the phone number related to the facility name,
and acquires the facility name related to the phone number
using the API sexvice. The supplement unit 134 may perform,
on a plurality of pieces of data, processing of acquiring
the second piece of data when the first piece of data is
unable to be acquired, or perform processing of acquiring
each of the pieces of data.

[0051] That is, when processing of acquiring a specific
piece of data is unable to be performed by using
information for specifying the position of the specific
plece of data in a document of a certain site, the
extracting unit 133 acquires a first piece of data using
the position of the first piece of data related to the
specific piece of data in the document. The supplement
unit 134 acquires data having a first relation to the first
piece of data using the acquired first piece of data. When

the data having the first relation to the first piece of
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data is unable to be acquired, the extracting unit 133
acquires a second piece of data using the position of the
second piece of data related to the specific piece of data
in the document. The supplement unit 134 acquires data
having a second relation to the second piece of data using
the acquired second piece of data. The supplement unit 134
stores, in the extraction data storage unit 124, the data
having the first relation to the acquired first piece of
data or the data having the second relation to the second
piece of data in association with the URLID of the target
URL. After storing, in the extraction data storage unit
124, the data having the first relation to the acquired
first piece of data or the data having the second relation
to the second piece of data, the supplement unit 134
outputs output information to the output control unit 135.
[0052] When receiving the output information input from
the supplement unit 134, the output control unit 135 refers
to the extraction data storage unit 124, and outputs the
extracted and acquired data as output data to the output
unit 102 to be displayed. At the time of outputting the
extracted data, when the data acquired and extracted
through the past crawl processing or supplement processing
is different from the data acquired and extracted through
current crawl processing or supplement processing, for
example, the output control unit 135 may change a display
color. When the output unit 102 is a reader/writer such as
an SD memory card, the output control unit 135 outputs the
extracted and acquired data as the output data to the
output unit 102 to be stored in the SD memory card and the
like.

[0053] Next, the following describes an operation of the
data acquisition device 100 according to the embodiment.

First, the following describes definition generation
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processing of generating a definition of the target URL of
crawl processing and a definition of the data item to be
extracted.

[0054] FIG. 7 is a flowchart illustrating an example of
definition generation processing. For example, when the
administrator operates the input unit 101, the registration
unit 131 receives inputs of the data name, the data type,
the segmentation method, and the relation as the extraction
target portion (Step S1). The registration unit 131
associates the received data name, data type, segmentation
method, and relation with each other to generate the
definition of the data item. The registration unit 131
registers the generated definition of the data item in the
item storage unit 122 (Step S2).

[0055] The registration unit 131 outputs, to the output
unit 102, the source of the HTML document corresponding to
the target URL to be displayed (Step S3). For example,
when the administrator operates the input unit 101, the
registration unit 131 receives selection of the extraction
target portion on the displayed source of the HTML document
corresponding to the target URL (Step S4). The
registration unit 131 specifies the position in the
hierarchical structure of the tag corresponding to the
received extraction target portion (Step S5). The
registration unit 131 determines the specified position in
the hierarchical structure to be the position specifying
information of the extraction target portion (Step S6).
The registration unit 131 determines the name of the tag
corresponding to the extraction target portion and the
order of the tag in the document to be the position
specifying information of the extraction target portion in
addition to the specified position in the hierarchical

structure. When there are a plurality of data items in the
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HTML document of the target URL, the registration unit 131
receives selection of the extraction target portion for
each of the data items, and specifies the position in the
hierarchical structure of the tag.

[0056] The registration unit 131 associates the target
URL with the position specifying information of the
extraction target portion to generate the definition of the
target URL. The registration unit 131 registers the
generated definition of the target URL in the target
storage unit 121 (Step S7). Accordingly, the data
acquisition device 100 can register the definition of the
data item and the definition of the target URL.

[0057] Next, the following describes crawl processing.
FIG. 8 is a flowchart illustrating an example of crawl
processing. The crawl unit 132 refers to the target
storage unit 121, and accesses a homepage including the
target URL (Step S11). The crawl unit 132 refers to the
target storage unit 121, and selects, from among all links
in the homepage, the target URL from which page content is
acquired (Step S12).

[0058] The crawl unit 132 acquires page content from the
selected target URL (Step S813). The crawl unit 132 stores
the acquired page content in the page storage unit 123.

The crawl unit 132 outputs, to the extracting unit 133, the
acquisition completion information indicating that the page
content is completely acquired.

[0059] When receiving the acquisition completion
information input from the crawl unit 132, the extracting
unit 133 refers to the position specifying information of
the extraction target portion in the target storage unit
121, and extracts data of the data item of the extraction
target portion from the page content of the target URL

stored in the page storage unit 123 (Step S14).
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[0060] The extracting unit 133 associates the extracted
data with the URLID to be stored in the extraction data
storage unit 124 (Step S15). The extracting unit 133
determines whether there is a specific piece of data in the
extracted pieces of data (Step S16). If the specific piece
of data is extracted (Yes at Step S16), the extracting unit
133 refers to the target storage unit 121 and the item
storage unit 122, and extracts the other piece of data
based on the position specifying information of the other
piece of data related to the extracted specific piece of
data (Step S17). After associating the extracted other
piece of data with the URLID to be stored in the extraction
data storage unit 124, the extracting unit 133 outputs the
extraction completion information to the supplement unit
134.

[0061] When receiving the extraction completion
information input from the extracting unit 133, the
supplement unit 134 refers to the item storage unit 122 and
the extraction data storage unit 124, and acquires data
having a predetermined relation to the other piece of data
using the extracted other piece of data (Step S18). The
supplement unit 134 acquires the data having a
predetermined relation to the other piece of data from, for
example, an API service on the Internet.

[0062] If the specific piece of data is unable to be
extracted (No at Step S16), the extracting unit 133 refers
to the target storage unit 121 and the item storage unit
122, and extracts the other piece of data based on the
position specifying information of the other piece of data
related to the specific piece of data (Step S19). After
associating the extracted other piece of data with the
URLID to be stored in the extraction data storage unit 124,

the extracting unit 133 outputs, to the supplement unit 134,
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the supplement request information for requesting to
acquire data having a predetermined relation to the other
piece of data.

[0063] When receiving the supplement request information
input from the extracting unit 133, the supplement unit 134
refers to the item storage unit 122 and the extraction data
storage unit 124, and acquires data having a predetermined
relation to the other piece of data using the extracted
other piece of data (Step S20). The supplement unit 134
acquires the data having a predetermined relation to the
other piece of data from, for example, an API service on
the Internet.

[0064] The supplement unit 134 associates the acquired
data having a predetermined relation to the other piece of
data with the URLID to be stored in the extraction data
storage unit 124 (Step S21). After storing the data having
a predetermined relation to the other piece of data in the
extraction data storage unit 124, the supplement unit 134
outputs output information to the output control unit 135.
When receiving the output information input from the
supplement unit 134, the output control unit 135 refers to
the extraction data storage unit 124, and outputs the
extracted and acquired data as output data to the output
unit 102 to be displayed (Step S22). Accordingly, the data
acquisition device 100 can supplement lacking data, that is,
lacking information using an API service, so that
information to be described in the document can be
supplemented.

[0065] Next, the following describes another example of
crawl processing. FIG. 9 is a flowchart illustrating
another example of crawl processing. The crawl processing
illustrated in FIG. 9 is different from the crawl

processing of FIG. 8 in that the other piece of data
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related to the specific piece of data is extracted and the
data having a relation to the other piece of data is
acquired for a plurality of pieces of data.

[0066] The crawl unit 132 refers to the target storage
unit 121, and accesses the homepage including the target
URL (Step S811). The crawl unit 132 refers to the target
storage unit 121, and selects, from among all links in the
homepage, the target URL from which the page content is
acquired (Step S12).

[0067] The crawl unit 132 acquires the page content from
the selected target URL (Step S13). The crawl unit 132
stores the acquired page content in the page storage unit
123. The crawl unit 132 outputs, to the extracting unit
133, the acquisition completion information indicating that
the page content is completely acquired.

[0068] When receiving the acquisition completion
information input from the crawl unit 132, the extracting
unit 133 refers to the position specifying information of
the extraction target portion in the target storage unit
121, and extracts data of the data item of the extraction
target portion from the page content of the target URL
stored in the page storage unit 123 (Step S14).

[0069] The extracting unit 133 associates the extracted
data with the URLID to be stored in the extraction data
storage unit 124 (Step S15). The extracting unit 133
determines whether there is a specific piece of data in the
extracted pieces of data (Step S16). If the specific piece
of data is extracted (Yes at Step S16), the extracting unit
133 refers to the target storage unit 121 and the item
storage unit 122, and extracts the first piece of data
based on the position specifying information of the first
piece of data related to the extracted specific piece of

data (Step S31). After associating the extracted first
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piece of data with the URLID to be stored in the extraction
data storage unit 124, the extracting unit 133 outputs the
extraction completion information to the supplement unit
134.

[0070] When receiving the extraction completion
information input from the extracting unit 133, the
supplement unit 134 acquires data having the first relation
to the first piece of data from, for example, an API
service on the Internet using the extracted first piece of
data (Step S32).

[0071] If the specific piece of data is unable to be
extracted (No at Step S16), the extracting unit 133 refers
to the target storage unit 121 and the item storage unit
122, and extracts the first piece of data based on the
position specifying information of the first piece of data
related to the specific piece of data (Step S33). After
associating the extracted first piece of data with URLID to
be stored in the extraction data storage unit 124, the
extracting unit 133 outputs, to the supplement unit 134,
the supplement request information for requesting to
acquire the data having the first relation to the first
piece of data.

[0072] When receiving the supplement request information
input from the extracting unit 133, the supplement unit 134
acquires the data having the first relation to the first
piece of data from, for example, an API service on the
Internet using the extracted first piece of data (Step S34).
[0073] The extracting unit 133 determines whether the
supplement unit 134 has acquired the data having the first
relation to the first piece of data (Step S35). If the
supplement unit 134 has acquired the data having the first
relation to the first piece of data (Yes at Step S35), the

process of the extracting unit 133 proceeds to Step S38.
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If the supplement unit 134 is unable to acquire the data
having the first relation to the first piece of data (No at
Step S35), the extracting unit 133 extracts the second
piece of data based on the position specifying information
of the second piece of data related to the specific piece
of data (Step S36). That is, the extracting unit 133
refers to the target storage unit 121 and the item storage
unit 122, and extracts the second piece of data based on
the position specifying information of the second piece of
data related to the specific piece of data. After
associating the extracted second piece of data with the
URLID to be stored in the extraction data storage unit 124,
the extracting unit 133 outputs, to the supplement unit 134,
the supplement request information for requesting to
acquire the data having the second relation to the second
piece of data.

[0074] When receiving the supplement request information
input from the extracting unit 133, the supplement unit 134
acquires the data having the second relation to the second
piece of data from, for example, an API service on the
Internet using the extracted second piece of data (Step
S37) .

[0075] The supplement unit 134 stores, in the extraction
data storage unit 124, the data having the first relation
to the acquired first piece of data or the data having the
second relation to the acquired second piece of data in
association with the URLID (Step S38). After storing the
data having the first relation to the first piece of data
or the data having the second relation to the second piece
of data in the extraction data storage unit 124, the
supplement unit 134 outputs the output information to the
output control unit 135. When receiving the output

information input from the supplement unit 134, the output
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control unit 135 refers to the extraction data storage unit
124, and outputs the extracted and acquired data as the
output data to the output unit 102 to be displayed (Step
S39). Accordingly, the data acquisition device 100 can
acquire the second piece of related data when the first
piece of related data is unable to be acquired, and can
favorably supplement the information to be described in the
document.

[0076] In this way, the data acquisition device 100
stores, in the storage unit 120, information for specifying
the position of the specific piece of data in a document of
a certain site and information for specifying the position
of the other piece of data having a predetermined relation
to the specific piece of data in the document. The data
acquisition device 100 refers to the storage unit 120, and
acquires the specific piece of data using the information
for specifying the position of the specific piece of data
in the document of the certain site. The data acquisition
device 100 refers to the storage unit 120 to acquire the
other piece of data using the position of the other piece
of data related to the specific piece of data in the
document, and acquires data having a predetermined relation
to the other piece of data using the acquired other piece
of data. As a result, information to be described in the
document can be supplemented.

[0077] The data acquisition device 100 provides the
other piece of data to the search engine corresponding to a
predetermined relation to acquire data having the
predetermined relation to the other piece of data. As a
result, the information to be described in the document is
favorably supplemented.

[0078] When the processing of acquiring the specific

piece of data is unable to be performed using the
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information for specifying the position of the specific
piece of data in the document of the certain site, the data
acquisition device 100 acquires the other piece of data
using the position of the other piece of data related to
the specific piece of data in the document. The data
acquisition device 100 acquires data having a predetermined
relation to the other piece of data using the acquired
other piece of data. As a result, even when the specific
piece of data is unable to be extracted from the document,
the specific piece of data can be supplemented using the
other piece of data.

[0079] As the document, the data acquisition device 100
uses a document in which a markup language is used. As a
result, the position of the data can be specified using the
position in the hierarchical structure of the tag.

[0080] As the predetermined relation, the data
acquisition device 100 uses the address information and the
position coordinate information, or the phone number and
the facility name information. As a result, the
information to be described in the document can be
favorably supplemented.

[0081] The data acquisition device 100 stores, in the
storage unit 120, the information for specifying the
position of the specific piece of data in the document of
the certain site and the information for specifying the
position of the first piece of data having the first
relation to the specific piece of data in the document.

The data acquisition device 100 stores, in the storage unit
120, information for specifying the position of the second
piece of data having the second relation to the specific
piece of data in the document. Referring to the storage
unit 120, when the processing of acquiring the specific

piece of data is unable to performed using the information
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for specifying the position of the specific piece of data
in the document of the certain site, the data acquisition
device 100 acquires the first piece of data using the
position of the first piece of data related to the specific
piece of data in the document. Referring to the storage
unit 120, when the data having the first relation to the
first piece of data is unable to be acquired, the data
acquisition device 100 acquires the second piece of data
using the position of the second piece of data related to
the specific piece of data in the document. The data
acquisition device 100 acquires data having the second
relation to the second piece of data using the acquired
second piece of data. As a result, the second piece of
related data can be acquired when the first piece of
related data is unable to be acquired, and the information
to be described in the document can be favorably
supplemented.

[0082] In the above embodiment, described is a case in
which the other piece of data related to the specific piece
of data is extracted and the data having a relation to the
other piece of data is acquired for a plurality of pieces
of data, and the number of the pieces of data is two.
However, the embodiment is not limited thereto. For
example, the number of extracted other pieces of data
related to the specific piece of data and the number of
acquired pieces of data having a relation to the other
piece of data may be optional.

[0083] In the embodiment, exemplified is a case in which
the address has a predetermined relation to the positional
information, the phone number has a predetermined relation
to the facility name, and they supplement each other.
However, the embodiment is not limited thereto. For

example, when the explanation of the tourist spot is unable
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to be acquired, the explanation may be acquired from an API
service on the Internet, an official site of the tourist
spot, and the like based on a name of the tourist spot or
the facility name and the address of the tourist spot or
the facility.

[0084] In the above embodiment, the data is extracted
from the HTML document acquired from the site on the
Internet. However, the embodiment is not limited thereto.
For example, an HTML document stored in an SD memory card
may be acquired via the input unit 101, data may be
extracted from the acquired HTML document, and lacking data
may be acquired from an API service on the Internet, an
official site of the tourist spot, and the like to be
supplemented.

[0085] The components of the units illustrated in the
drawings are not always physically configured as
illustrated. That is, specific forms of distribution and
integration of the units are not limited to those
illustrated in the drawings. All or part thereof may be
functionally or physically distributed/integrated in
arbitrary units depending on various loads or usage states.
For example, the crawl unit 132 may be integrated with the
extracting unit 133.

[0086] All or any part of various processing functions
implemented with each device may be executed on a CPU (or a
microcomputer such as an MPU and a micro controller unit
(MCU)). It goes without saying that all or any part of the
various processing functions may be executed on a computer
program analyzed and executed by a CPU (or a microcomputer
such as an MPU and an MCU), or on hardware based on wired
logic.

[0087] Various pieces of processing described in the

above embodiment can be implemented by executing a computer
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program prepared in advance on a computer. The following
describes an example of a computer that executes a computer
program having the same function as that in the above
embodiment. FIG. 10 is a diagram illustrating an example
of the computer that executes an information acquisition
program.

[0088] As illustrated in FIG. 10, a computer 200
includes a CPU 201 that performs various pieces of
arithmetic processing, an input device 202 that receives a
data input, and a monitor 203. The computer 200 also
includes a medium reading device 204 that reads a computer
program and the like from a storage medium, an interface
device 205 for connecting the computer 200 with various
devices, and a communication device 206 for connecting the
computer 200 with another information processing device and
the like in a wired or wireless manner. The computer 200
also includes a RAM 207 that temporarily stores therein
various pieces of information, and a hard disk device 208.
The devices 201 to 208 are connected to a bus 209.

[0089] The hard disk device 208 stores therein
information acquisition programs having the same functions
as the processing units including the registration unit 131,
the crawl unit 132, the extracting unit 133, the supplement
unit 134, and the output control unit 135 illustrated in
FIG. 1. The hard disk device 208 also stores therein
various pieces of data for implementing the target storage
unit 121, the item storage unit 122, the page storage unit
123, the extraction data storage unit 124, and the
information acquisition programs. The input device 202 has
the same function as that of the input unit 101, and
receives inputs of various pieces of information such as a
target URL, a definition, and management information from

an administrator of the computer 200, for example. The
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monitor 203 has the same function as that of the output
unit 102, and displays various screens such as a screen of
management information, a reception screen, and a data
display screen to the administrator of the computer 200,
for example. To the interface device 205, for example, a
printing device is connected. For example, the
communication device 206 has the same function as that of
the communication unit 110 illustrated in FIG. 1, is
connected to the network N, and exchanges various pieces of
information with a site on the Internet.

[0090] The CPU 201 reads out each of computer programs
stored in the hard disk device 208, and loads the computer
program into the RAM 207 to be executed to perform various
pieces of processing. These computer programs can cause
the computer 200 to function as the registration unit 131,
the crawl unit 132, the extracting unit 133, the supplement
unit 134, and the output control unit 135 illustrated in
FIG. 1.

[0091] The information acquisition programs described
above are not always stored in the hard disk device 208.
For example, the computer 200 may read out and execute a
computer program stored in a storage medium that can be
read by the computer 200. Examples of the storage medium
that can be read by the computer 200 include a CD-ROM, a
DVD disc, a portable recording medium such as a universal
serial bus (USB) memory, a semiconductor memory such as a
flash memory, and a hard disk drive. Alternatively, the
information acquisition programs may be stored in devices
connected to a public network, the Internet, a LAN, and the
like, and the computer 200 may read out the information
acquisition programs from such devices to be executed.
[Explanation of Reference]

[0092] 100 Data acquisition device
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102 Output unit

110 Communication unit
120 Storage unit

121 Target storage unit
122 TItem storage unit
123 Page storage unit
124 Extraction data storage unit
130 Control unit

131 Registration unit
132 Crawl unit

133 Extracting unit

134 Supplement unit

135 Output control unit
N Network
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CLAIMS

1. A computer-readable recording medium storing an information
acquisition program that causes a computer to execute processing of:

acquiring a specific piece of data using information for specifying a
position of the specific piece of data in a document of a certain site from the
document by referring to a first storage unit configured to store therein
information for specifying the position of the specific piece of data in the
document of the certain site and information for specifying a position of another
piece of data having a predetermined relation to the specific piece of data in the
document;

specifying an item of another piece of data having a relation to an item of
the acquired specific piece of data, by referring to a second storage unit
configured to store therein a predetermined relation between an item of a
specific piece of data and an item of another piece of data in association with
each of items of specific pieces of data;

acquiring another piece of data from the document by using information
for specifying a position of the other piece of data corresponding to the specified
item of another piece of data by referring the first storage unit;

specifying by referring to the second storage unit, in a case where an
item of the acquired another piece of data is regarded as an item of a specific
piece of data, an item of another piece of data having a predetermined relation to
the item of the specific piece of data, as an item of a related piece of data; and

acquiring the related piece of data having the predetermined relation to
the acquired other piece of data, using information for specifying a position of
another piece of data having a predetermined relation to a specific piece of data
corresponding to the specified item of the related piece of data, by referring to
first the storage unit.

2. The computer-readable recording medium according to claim 1, wherein
the processing of acquiring the related piece of includes acquiring the related
piece of data by providing the acquired other piece of data to a search engine
corresponding to the predetermined relation to the related piece of data.

& The computer-readable recording medium according to claim 1, wherein
the processing of specifying the item of the other piece of data is executed, when
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the specific piece of data could not be acquired, the other piece of data having
the relation to the item of the specific piece of data that could not be acquired.

4. The computer-readable recording medium according to claim 1, wherein
the document is a document in which a markup language is used.

5. The computer-readable recording medium according to claim 1, wherein
the predetermined relation is address information and position coordinate
information, or a phone number and facility name information.

6. A computer-readable recording medium storing an information
acquisition program that causes a computer to execute processing of:

when a specific piece of data could not be acquired from a document by
using information for specifying a position of the specific piece of data in the
document of a certain site by referring to a first storage unit configured to store
therein information for specifying a position of the specific piece of data in the
document of the certain site, information for specifying a position of a first piece
of data having a first relation to the specific piece of data in the document, and
information for specifying a position of a second piece of data having a second
relation to the specific piece of data in the document, specifying an item of a first
piece of data having a relation to an item of the specific piece of data that could
not be acquired, by referring to a second storage unit configured to store therein
a first relation between an item of a specific piece of data and an item of a first
piece of data and a second relation between an item of a specific piece of data
and an item of a second piece of data in association with each of items of
specific pieces of data;

acquiring the first piece of data from the document using the information
for specifying the position of the first piece of data by referring to the first storage
unit, the first piece of data corresponding to the specified item of a first piece of
data;

specifying, by referring to the second storage unit, in a case where an
item of the acquired first piece of data is regarded as an item of a specific piece
of data, an item of a first piece of data having a first relation to the item of the
specific piece of data, as an item of a third piece of data;

by referring to the first storage unit, acquiring the third piece of data
having the first relation to the acquired first piece of data, using information for
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specifying the position of the first piece of data corresponding to the specified
item of the third piece of data;
when the third piece of data could not be acquired, specifying, by
referring to the second storage unit, an item of a second piece of data having a
relation to the item of the specific piece of data that could not be acquired;
acquiring, by referring to the first storage unit, the second piece of data
from the document using information for specifying the position of the second
piece of data corresponding to the specified item of the second piece of data;
specifying, by referring to the second storage unit, in a case where an
item of the acquired second piece of data is regarded as an item of a specific
piece of data, an item of a second piece of data having a second relation to the
item of the specific piece of data, as an item of a related piece of data; and
acquiring, by referring to first the storage unit, the related piece of data
having the second relation to the acquired second piece of data, using
information for specifying the position of the second piece of data having a
second relation to a specific piece of data corresponding to the specified item of
the related piece of data.

7. An information acquisition method in which a computer executes
processing of:

acquiring a specific piece of data using information for specifying a
position of the specific piece of data in a document acquired from a server of a
certain site from the document by referring to a first storage unit configured to
store therein information for specifying the position of the specific piece of data
in the document of the certain site and information for specifying a position of
another piece of data having a predetermined relation to the specific piece of
data in the document;

specifying an item of another piece of data having a relation to an item of
the acquired specific piece of data, by referring to a second storage unit
configured to store therein a predetermined relation between an item of a
specific piece of data and an item of another piece of data in association with
each of items of specific pieces of data;

acquiring another piece of data from the document acquired from the
server of the certain site by using information for specifying a position of the
other piece of data corresponding to the specified item of another piece of data
by referring the first storage unit;
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specifying by referring to the second storage unit, in a case where an
item of the acquired another piece of data is regarded as an item of a specific
piece of data, an item of another piece of data having a predetermined relation to
the item of the specific piece of data, as an item of a related piece of data; and

acquiring the related piece of data having the predetermined relation to
the acquired other piece of data from the document, using information for
specifying a position of another piece of data having a predetermined relation to
a specific piece of data corresponding to the specified item of the related piece
of data, by referring to first the storage unit.

8. An information acquisition method in which a computer executes
processing of:

when a specific piece of data could not be acquired from a document by
using information for specifying a position of the specific piece of data in the
document acquired from a server of a certain site by referring to a first storage
unit configured to store therein information for specifying a position of the
specific piece of data in the document of the certain site, information for
specifying a position of a first piece of data having a first relation to the specific
piece of data in the document, and information for specifying a position of a
second piece of data having a second relation to the specific piece of data in the
document, specifying an item of a first piece of data having a relation to an item
of the specific piece of data that could not be acquired, by referring to a second
storage unit configured to store therein a first relation between an item of a
specific piece of data and an item of a first piece of data and a second relation
between an item of a specific piece of data and an item of a second piece of data
in association with each of items of specific pieces of data; and

acquiring the first piece of data from the document using the information
for specifying the position of the first piece of data by referring to the first storage
unit, the first piece of data corresponding to the specified item of a first piece of
data;

specifying, by referring to the second storage unit, in a case where an
item of the acquired first piece of data is regarded as an item of a specific piece
of data, an item of a first piece of data having a first relation to the item of the
specific piece of data, as an item of a third piece of data;

by referring to the first storage unit, acquiring the third piece of data
having the first relation to the acquired first piece of data from the document,
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using information for specifying the position of the first piece of data
corresponding to the specified item of the third piece of data;

when the third piece of data could not be acquired from the document
acquired from the server of the certain site, specifying, by referring to the second
storage unit, an item of a second piece of data having a relation to the item of the
specific piece of data that could not be acquired;

acquiring, by referring to the first storage unit, the second piece of data
from the document using information for specifying the position of the second
piece of data corresponding to the specified item of the second piece of data;

specifying, by referring to the second storage unit, in a case where an
item of the acquired second piece of data is regarded as an item of a specific
piece of data, an item of a second piece of data having a second relation to the
item of the specific piece of data, as an item of a related piece of data; and

acquiring, by referring to first the storage unit, the related piece of data
having the second relation to the acquired second piece of data from the
document, using information for specifying the position of the second piece of
data having a second relation to a specific piece of data corresponding to the
specified item of the related piece of data.

9. An information acquisition device comprising:

a first storage unit configured to store therein information for specifying a
position of a specific piece of data in a document of a certain site and information
for specifying a position of another piece of data having a predetermined relation
to the specific piece of data in the document;

a second storage unit configured to store therein a predetermined
relation between an item of a specific piece of data and an item of another piece
of data in association with each of items of specific pieces of data;

a control unit configured to be able to execute processings of acquiring
the specific piece of data using information for specifying a position of the
specific piece of data in a document of the certain site from the document by
referring to the first storage unit;

specifying an item of another piece of data having a relation to an item of
the acquired specific piece of data;

acquiring another piece of data from the document by using information
for specifying a position of the other piece of data corresponding to the specified
item of another piece of data by referring the first storage unit;
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specifying by referring to the second storage unit, in a case where an
item of the acquired another piece of data is regarded as an item of a specific
piece of data, an item of another piece of data having a predetermined relation to
the item of the specific piece of data, as an item of a related piece of data; and

acquiring the related piece of data having the predetermined relation to
the acquired other piece of data from the document, using information for
specifying a position of another piece of data having a predetermined relation to
a specific piece of data corresponding to the specified item of the related piece
of data, by referring to first the storage unit.

10. An information acquisition device comprising:

a firs storage unit configured to store therein information for specifying a
position of a specific piece of data in a document of a certain site, information for
specifying a position of a first piece of data having a first relation to the specific
piece of data in the document, and information for specifying a position of a
second piece of data having a second relation to the specific piece of data in the
document;

a second storage unit configured to store therein a first relation between
an item of a specific piece of data and an item of a first piece of data and a
second relation between an item of a specific piece of data and an item of a
second piece of data in association with each of items of specific pieces of data

a control unit configured to be able to execute processings of specifying,
when a specific piece of data could not be acquired from a document by using
information for specifying a position of the specific piece of data in the document
of the certain site, an item of a first piece of data having a relation to an item of
the specific piece of data that could not be acquired, by referring to the second
storage unit;

acquiring the first piece of data from the document using the information
for specifying the position of the first piece of data by referring to the first storage
unit, the first piece of data corresponding to the specified item of a first piece of
data;

specifying, by referring to the second storage unit, in a case where an
item of the acquired first piece of data is regarded as an item of a specific piece
of data, an item of a first piece of data having a first relation to the item of the
specific piece of data, as an item of a third piece of data;

by referring to the first storage unit, acquiring the third piece of data
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having the first relation to the acquired first piece of data from the document,
using information for specifying the position of the first piece of data
corresponding to the specified item of the third piece of data;
when the third piece of data could not be acquired, specifying, by
referring to the second storage unit, an item of a second piece of data having a
relation to the item of the specific piece of data that could not be acquired;
acquiring, by referring to the first storage unit, the second piece of data
from the document using information for specifying the position of the second
piece of data corresponding to the specified item of the second piece of data;
specifying, by referring to the second storage unit, in a case where an
item of the acquired second piece of data is regarded as an item of a specific
piece of data, an item of a second piece of data having a second relation to the
item of the specific piece of data, as an item of a related piece of data; and
acquiring, by referring to first the storage unit, the related piece of data
having the second relation to the acquired second piece of data, using
information for specifying the position of the second piece of data having a
second relation to a specific piece of data corresponding to the specified item of
the related piece of data.



