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DESCRIPTION 

Title of Invention: WEB DISPLAY PROGRAM CONVERSION SYSTEM, 

WEB DISPLAY PROGRAM CONVERSION METHOD AND PROGRAM FOR 

CONVERTING WEB DISPLAY PROGRAM 

TECHNICAL FIELD 

[0001] 

The present invention relates to a system, method and 

program that convert a Web display program and, in 

particular, to a conversion system, conversion method and 

conversion program for converting a Web display program 

specifically designed for a given apparatus to a display 

program for another apparatus. 

BACKGROUND ART 

[0002] 

Smartphones, which are personal digital assistants 

with mobile phone capabilities, are becoming widespread. 

In addition to mobile phone capabilities, smartphones have 

multiple capabilities, including Web browsing and executing 

application programs, packed in highly portable, small 

hardware. Conventional mobile phones have allowed Web 

browsing and have been capable of executing application 

programs. These functions of the mobile phones are similar 
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to functions executed on general-purpose personal computers 

(PCs) connected to another PC or a server computer through the 

5 Internet. However, ordinary mobile phones are unable to 

directly obtain services made available to PCs. That is, these 

functions of mobile phones are implemented by obtaining services 

specifically designed for mobile phones and provided by mobile 

phone carriers. 

10 [0003] 

Smartphones, on the other hand, allow browsing of Web sites 

constructed for PCs through direct connection to the Internet. 

That is, while mobile phones access sites for mobile phones 

provided by mobile phone carriers to browse information written 

15 in an HTML (Hyper Text Markup Language) specifically designed 

for mobile phones, smartphones allow direct browsing of HTML 

pages designed for PCs. Accordingly, Web site providers do not 

need to construct specialized Web pages for smartphones, which 

are required for mobile phones. For Web sites for mobile phones, 

20 various techniques that facilitate construction of Web pages 

that fit to devices having small displays, such as mobile phones 

have been proposed (for example see Patent document 1 described 

below). Although construction of Web pages for mobile phones 

has become easier, separate Web pages for mobile phones need to 

25 be constructed independently of Web sites for PCs and 
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therefore need to be maintained and managed separately from 

Web sites for PCs. Therefore, not many Web site providers 

are operating both of sites for PCs and sites for mobile 

phones. 

[0004] 

On the other hand, smartphones allows browsing of PC 

Web sites without adaptations and therefore Web pages do 

not need to be written in an HTML specifically designed for 

smartphones. In this respect, smartphones have an 

advantage over mobile phones as mobile information devices. 

However, smartphones have shortcomings such as small screen 

sizes and difficulties in inputting characters and other 

data, like mobile phones. Thus, smartphones are not 

necessarily satisfactory in the ease of browsing and 

operation. 

[0005] 

Therefore there are Web site operators that construct 

Web sites that fit smartphones on the basis of Web pages 

designed for PCs. For example, parts of a Web page 

designed for PCs that are irrelevant can be reduced in size 

or deleted to fit the page to the display size of 

smartphones, thereby constructing a Web page more usable to 

the users of smartphones. 

[0006] 
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The way of displaying a Web page can be changed by 

modifying a file called CSS (Cascading Style Sheets) which 

acts on HTML tags and defines the appearance of Web pages. 

5 For example, information written in HTML that contains a 

tag <TABLE>, which defines a table, can be displayed in a 

format that fit the display of a smartphone to some extent 

by setting <WIDTH>, which is a property defining the width 

of a table, to 50%. 

10 [Priority Art Document] 

[Patent Document] 

[0007] 

[Patent document 1] Japanese Patent Application Laid-Open 

No. 2010-288243 

15 [SUMMARY OF THE INVENTION] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

[0008] 

However, the problem with the mobile phone sites 

described above also arises when Web sites for smartphones 

20 are constructed from Web pages designed for PCs. That is, 

there is not much difference between creating a site for 

smartphones in the way described above and constructing a 

site for mobile phones separately from a site designed for 

PCs. In other word, there is a problem that sites for 

25 smartphones need to be maintained and managed separately 

from sites for PCs and updating of PC sites and updating of 

smartphone sites cannot be unified. 

[0009] 

Furthermore, when CSS described above is used, only 

30 one rule can be specified to convert a Web page designed 
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for PCs to a Web page for smartphones. Accordingly, 

different elements of each page cannot differently be 

displayed and therefore the visibility of the pages cannot 

satisfactorily be improved. 

[0010] 

The present invention has been made in light of these 

problems with the conventional techniques and an object of 

the present invention is to automatically convert a Web 

display program developed for ordinary apparatuses to a Web 

display program appropriate for viewing on apparatuses of 

another specific type by using a specified condition and to 

provide the Web display program converted appropriately for 

the specific apparatus without specifically constructing 

and managing a Web page for apparatuses of the specific 

type. 

MEANS FOR SOLVING THE PROBLEM 

[0011] 

A Web display program conversion system according to a 

first aspect of the present invention includes a conversion 

information server apparatus connected to a communication 

network, wherein the conversion information server 

includes: a first storage which stores a segment list 

created by dividing a first Web display program created for 

causing a first communication terminal apparatus to present 
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a Web display into a plurality of segments, assigning 

identification information to each of tags contained in 

each of the segments, and listing the identification 

information; a second storage which stores a conversion 

condition created for each of the segments for changing a 

display setting described in the first Web display program 

to a display setting of a second Web display program for 

causing a second communication terminal apparatus to 

present a Web display; third storage which stores a 

conversion program for causing the second communication 

apparatus to execute a process for converting the first Web 

display program to the second Web display program by using 

the segment list and the conversion condition; and a 

transmitting unit which sends the segment list, the 

conversion condition, and the conversion program to the 

communication network. 

[0012] 

The Web display program conversion system in the first 

aspect of the present invention preferably further includes 

a display information server apparatus connected to the 

communication network and the display information server 

apparatus preferably stores the first Web display program 

and sends the first Web display program in response to a 

request from any of the first and second communication 

terminal apparatuses. 
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[0013] 

In the first aspect of the present invention, the 

conversion information display server apparatus preferably 

further includes a fourth storage which stores an initial 

setting program to be executed on any of the first and second 

communication terminal apparatuses, and the initial setting 

10 program is preferably a program that determines whether a 

communication terminal apparatus is the first communication 

terminal apparatus or the second communication terminal 

apparatus and, only if the communication terminal apparatus is 

the second communication terminal apparatus, causes the 

15 conversion process to be executed. 

[0014] 

In the first aspect of the present invention, the first Web 

display program sent from the display information server 

apparatus preferably includes a tag for causing any of the first 

20 and second communication terminal apparatuses to access the 

conversion information server apparatus to obtain the initial 

setting program. 

[0015] 

In the first aspect of the present invention, the initial 

25 setting program is preferably sent from the transmitting unit to 

any of the first and second 
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communication terminal apparatuses together with the 

segment list, the conversion condition, and the conversion 

program. 

[0016] 

In the first aspect of the present invention, the 

segment list, the conversion condition and the conversion 

program are preferably sent from the sending unit to the 

second communication terminal apparatus only if the initial 

setting program determines that the communication terminal 

apparatus is the second communication terminal apparatus. 

[0017] 

In the first aspect of the present invention, the 

conversion information server apparatus preferably stores 

the first Web display program and, in response to a request 

from any of the first and second communication terminal 

apparatuses, sends the first Web display program. 

[0018] 

In the first aspect of the present invention, the 

conversion information server apparatus preferably further 

stores an initial setting program to be executed on any of 

the first and second communication terminal apparatuses, 

and the initial setting program is preferably a program 

that determines whether a communication terminal apparatus 

is the first communication terminal apparatus or the second 

communication terminal apparatus and, only if the 
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communication terminal apparatus is the second communication 

terminal apparatus, causes the conversion process to be 

5 executed. 

[0019] 

In the first aspect of the present invention, the first 

Web display program sent from the transmitting unit of the 

conversion information server apparatus preferably includes a 

10 tag for causing any of the first and second communication 

terminal apparatuses to access the conversion information 

server apparatus again to obtain the initial setting program. 

[0020] 

In the first aspect of the present invention, the 

15 initial setting program is preferably sent from the 

transmitting unit to any of the first and second 

communication terminal apparatuses together with the segment 

list, the conversion condition, and the conversion program. 

20 

[0021] 

In the first aspect of the present invention, the 

segment list, the conversion condition and the conversion 

program are preferably sent from the display information 

server apparatus to the second communication terminal 

apparatus only if the initial setting program determines 



- 10 -

that the communication terminal apparatus is the second 

communication terminal apparatus. 

[0022] 

In the first aspect of the present invention, the 

conversion information server apparatus preferably stores 

the first Web display program and, in response to a request 

from the second communication terminal apparatuses of a 

predetermined type, sends the first Web display program. 

[0023] 

A Web display program conversion method according to a 

second aspect of the present invention includes the steps 

of: creating a segment list by dividing a first Web display 

program created for causing a first communication terminal 

apparatus to present a Web display into a plurality of 

segments, assigning identification information to each of 

tags contained in each of the segments, and listing the 

identification information; creating, for each of the 

segments, a conversion condition for changing a display 

setting described in the first Web display program to a 

display setting of a second Web display program for causing 

a second communication terminal apparatus to present a Web 

display; and causing the second communication terminal 

apparatus to execute a process for converting the first Web 

display program to the second Web display program by using 

to use the segment list and the conversion condition. 
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[0024) 

A Web display program conversion program according to 

a third aspect of the present invention cause a computer to 

execute the steps of: creating a segment list by dividing a 

first Web display program created for causing a first 

communication terminal apparatus to present a Web display 

into a plurality of segments, assigning identification 

information to each of tags contained in each of the 

segments, and listing the identification information; 

creating, for each of the segments, a conversion condition 

for changing a display setting described in the first Web 

display program to a display setting of a second Web 

display program for causing a second communication terminal 

apparatus to present a Web display; and causing the second 

communication terminal apparatus to execute a process for 

converting the first Web display program to the second Web 

display program by using the segment list and the 

conversion condition. 

ADVANTAGEOUS EFFECT OF INVENTION 

[0025) 

According to the present invention, the first Web 

display program for causing the first communication 

terminal apparatus to present a Web display is divided into 

segments so that each of the segments can be specified on a 
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segment list, and a conversion condition is specified for 

each of the segments. A conversion process using the 

segment list and the conversion condition is executed to 

create a second Web display program for causing the second 

communication terminal apparatus to present a Web display. 

Consequently, according to the present invention, the first 

Web display program can be converted to the second Web 

display program by a simple process. 

[0026] 

Furthermore, when the first Web display program is 

updated, the second Web display program can be updated 

simply by making simple changes to the segment list and the 

conversion condition. 

[0027] 

Moreover, since the system according to the present 

invention causes the second communication terminal 

apparatus to execute the conversion process, a display 

information server for the second communication terminal 

apparatus does not need to be operated. 

BRIEF DESCRIPTION OF DRAWINGS 

[0028] 

[Figure l] Figure 1 is a diagram illustrating a system 

configuration of a first embodiment. 
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[Figure 2] Figure 2 is a functional block diagram of a 

control server according to the first embodiment. 

[Figure 3] Figure 3 is a functional block diagram of an 

enterprise server according to the first embodiment. 

[Figure 4] Figure 4 is a flowchart illustrating a program 

conversion process according to the first embodiment. 

[Figure 5] Figure 5 is a diagram illustrating a flow of a 

process in a network system according to the first 

embodiment. 

[Figure 6] Figure 6 is a diagram illustrating a principle 

of program conversion according to the first embodiment. 

[Figure 7] Figure 7 is a flowchart illustrating an example 

of a process for dividing HTML and assigning identification 

information according to the first embodiment. 

[Figure 8] Figure 8 is a diagram illustrating an example 

how the system according to the first embodiment improves 

display. 

[Figure 9] Figure 9 is a flowchart illustrating an example 

of a process for setting a conversion condition according 

to the first embodiment. 

[Figure 10] Figure 10 is a diagram illustrating an example 

of a display screen of a process for setting a conversion 

condition according to the first embodiment. 

[Figure 11] Figure 11 is a conceptual diagram illustrating 

segments according to the first embodiment. 
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[Figure 12] Figure 12 is a block diagram illustrating a 

flow of a process according to a second embodiment. 

[Figure 13] Figure 13 is a block diagram illustrating a 

flow of a process according to a third embodiment. 

DESCRIPTION OF EMBODIMENTS 

[0029] 

Embodiments of the present invention will be described 

below with reference to drawings. 

[First Embodiment of the Invention] 

[0030] 

A system of the first embodiment is designed to cause 

a mobile communication terminal to optimally execute a Web 

display program developed for personal computers (PCs) . A 

mobile communication terminal relating to this embodiment 

has a different display size and user interface from those 

of a PC but has an internal configuration, including a CPU 

(Central Processing Unit), a communication interface and a 

memory, that is similar to that of the PC. The mobile 

communication terminal may be a smartphone or a mobile 

phone including Internet browsing capabilities. A Web 

display program relating to this embodiment is downloaded 

from a server or the like to a mobile communication 

terminal through a network such as the Internet and 

primarily executes a display process on the mobile 
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communication terminal. The Web display program of this 

embodiment is typically, but not limited to, a program 

written in a markup language for the Internet, such as HTML. 

[0031] 

When a program written in HTML is used to display data 

of a Web site designed for PCs, the amount of information 

displayed is typically very large. Accordingly, when the 

Web site designed for PCs is displayed on a mobile 

communication terminal, which has a smaller display than a 

PC, the whole display data is scaled down to significantly 

degrade the visibility of the data. The problem inevitably 

arises when the same screen that is designed to be 

displayed on the display of a PC is displayed on the 

smaller display of a mobile phone. To solve the problem, 

part of text information and images displayed on the 

display of a PC can simply be reduced in size or hidden. 

This allows the other text and image information to be 

displayed in an easily-viewable display size and thus a 

good viewing experience on the mobile communication 

terminal can be provided. Web pages designed for PCs in 

general contain text or other information that is 

irrelevant when viewed on a mobile communication terminal, 

text or other information that one does not want to display 

on a mobile communication terminal, text or other 

information that one wants to change in content or in 
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layout. According to this embodiment, such text and other 

information is displayed in a reduced size or is hidden. 

Such Web display program conversion can be performed fully 

automatically. However, in order to make a Web page as 

optimum for mobile communication terminals as possible, it 

is desirable that a Web site provider individually adapt 

settings such as display/hide of display elements, the 

sizes of the display elements, the order in which the 

display elements are displayed, and combinations of the 

display elements. 

[0032] 

Specifically, according to this embodiment, a display 

screen is divided into a plurality of segments beforehand 

and then the display size of content is reduced or content 

is hidden on a segment-by-segment basis. In this way, a 

Web display program developed for PCs is converted to a Web 

page display program for mobile communication terminals 

that provides a display style desired by the Web site 

provider. To achieve this, it is desirable that HTML, 

which is a markup language in which correspondence between 

display elements and program descriptions is relatively 

simple, be used. Therefore, HTML will be taken as an 

example of the markup language in the following description. 

However, any other markup language to which a principle of 

the present invention can be applied may be used. 
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(System Configuration of the Embodiment) 

[0033] 

Figure 1 is a conceptual diagram illustrating a system 

configuration of this embodiment. As illustrated in Figure 

1, the system includes a PC 104 functioning as a 11 first 

communication terminal apparatus 11
, a mobile communication 

terminal (a smartphone in this example) 102 functioning as 

a "second communication terminal apparatus 11
, an enterprise 

server 112 functioning as a "display information server", 

and a control server 122 functioning as a "conversion 

information server". 

[0034] 

The PC 104 and the smartphone 102 are communicatively 

connected to the enterprise server 112 through a network 

(the Internet 111 in this example) . The PC 104 and the 

smartphone 102 receive various programs written in HTML 

from the enterprise server 112 and execute the programs. 

[0035] 

The enterprise server 112, which may be a WWW server, 

for example, provides information to be displayed on the PC 

104 and the smartphone 102. The enterprise server 112 is 

operated and managed by a Web site provider. 

[0036] 

The control server 122 is a server that performs 

processes spec ic to this embodiment and is 
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communicatively connected to the PC 104 and the smartphone 

102 through the Internet 111. The control server 122 is 

capable of sending and receiving data to and from the 

enterprise server 112 directly or through the Internet 111. 

The control server 122 is operated and managed by a 

provider, for example, that provides a service that 

converts a Web display program developed for PCs to a Web 

display program for mobile communication terminals. 

[0037] 

Figure 2 is a block diagram illustrating a functional 

module configuration of the control server 122 according to 

this embodiment. As illustrated in Figure 2, the control 

server 122 includes a transmitting/receiving unit 201, a 

client control unit 202, a program maintenance unit 203, a 

storage 204, and an HTML dividing unit 205. 

[0038] 

The transmitting/receiving unit 201 manages sending 

and receiving of data to and from the PC 104, the 

smartphone 102 and the enterprise server 112. As can be 

seen from Figure 1 described above, the control server 122 

is communicatively connected to the PC 104, the smartphone 

102 and the enterprise server 112. 

[0039] 

The HTML dividing unit 205 divides an HTML file into 

segments and generates a segment list (which will be 
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describe later) . A segment list is a list of pieces of 

identification information assigned to an HTML divided. 

The segment list is stored in the storage 204. 

[0040] 

The storage 204 stores a conversion program, a 

conversion condition, and an initial setting program (which 

will be described later), in addition to the segment list. 

The storage 204 may be incorporated in the control server 

122 or may be built as an external database. 

[0041] 

The client control unit 202 manages the conversion 

program described above and data needed by the smartphone 

102 to convert an HTML file segment-wise, such as the 

conversion condition and the segment list described above. 

[0042] 

The program maintenance unit 203 executes a conversion 

condition setting tool (which will be described later) for 

setting a conversion condition. The program maintenance 

unit 203 also manages various kinds of related data and 

programs. 

[0043] 

Figure 3 is a block diagram illustrating a functional 

module configuration of the enterprise server 112 according 

to this embodiment. The enterprise server 112 includes a 
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transmitting/receiving unit 301, an information providing 

unit 302, and a distribution information database 304. 

[0044] 

The transmitting/receiving unit 301 manages sending 

and receiving of data to and from the PC 104, the 

smartphone 102 and the control server 122. As can be seen 

from Figure 1 described above, the enterprise server 112 is 

communicatively connected to the PC 104, the smartphone 102 

and the control server 122. 

[0045] 

When a request for information is made from the 

smartphone 102 or the PC 104 to the enterprise server 112, 

the information providing unit 302 reads a file of a Web 

display program that corresponds to the request from the 

distribution information database 304 and sends the file to 

the smartphone 102 or the PC 104. 

[0046] 

The distribution information database 304 stores a Web 

display program file and other data to be provided to the 

smartphone 102. 

[ 0 04 7 J 

The smartphone 102 and the PC 104 interpret 

information provided from the enterprise server 112 and 

execute a process according to the result of the 

interpretation, as will be described later. The Web 
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display program provided to the smartphone 102 and the PC 

104 in this embodiment can be a program similar to 

conventional ones, except that tags for causing the 

smartphone 102 and the PC 104 to connect to the control 

server 112 are added to the Web display program of this 

embodiment. That is, when web browsers on the smartphone 

102 and the PC 104 interpret the Web display program, the 

web browsers connect to the control server 112. 

(Principle of the Embodiment) 

[0048] 

According to this embodiment, a Web display program 

developed for PCs 104 is converted to a Web display program 

for smartphones 102. The Principle of the conversion will 

be described below with reference to Figure 7. 

[0049] 

In this embodiment, a program developer at the 

enterprise server can change display of each of the 

elements of a page to be displayed by a Web display program 

at will. To enable this, according to this embodiment, an 

HTML file is divided into segments and identification 

information is associated with each of the segments in this 

embodiment as described below. Here, in order to identify 

a part of the page that corresponds to a segment to be 

changed on the HTML file, all of the tags contained in the 

HTML file before being changed may be encrypted. An 
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example in which TABLE tags are used will be described 

below. It should be noted that the present invention can 

also be implemented using a programming language other than 

HTML and encryption is not essential. 

[0050) 

When designing a conversion condition file, the 

program developer first obtains an HTML source (see step 

8701 of Figure 7). In this embodiment, a conversion 

process for changing the display of segment 1113 

(specifically, the display of 'ABCDE' and 'FGHIJ') out of 

segments 1111, 1112, 1113 and 1114 contained in a screen 

1110 designed for PCs illustrated in Figure 11 will be 

described. The HTML source of segment 1113 is written as 

given below, for example. 

<html> 

<body> 

<table> 

<tr> 

<td>ABCDE</td> 

<td>FGHIJ</td> 

</tr> 

</table> 

</body> 

</html> 

[0051) 
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The program developer extracts tags corresponding to 

segment 1113 from the HTML source described above (see step 

3702) . The program developer then assigns identification 

information 'body', 'tablel', 'tablel, trl', 'tablel, trl, 

tdl' ,and 'tablel, trl, td2' to the tags as shown below (see 

step S703) . 

<body> 

<table> 

<td>ABCDE</td> 

<td>FGHIJ</td> 

</tr> 

</table> 

</body> 

[0052] 

-+ body 

-+ tablel 

-+ tablel, trl 

..-+tablel, trl, tdl 

-+ tablel, trl, td2 

The program developer then creates a segment list 

indicating the relationship among the segment to be 

subjected to the conversion process (segment 1113 in this 

example), tags subjected to the conversion process, and 

identification information assigned to the tags (see step 

S704). 

[0053] 

Once the program developer has performed the process 

for dividing the HTML file into segment and the process for 

assigning identification information to tags in this way, 
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the program developer can identify any segment by using 

identification information and can change the display of 

the identified segment. In this embodiment, a management 

software (that is, the conversion condition setting tool), 

which will be described later, is used to create a 

conversion condition file. In the conversion condition 

file, changes to be made to the display of each segment are 

identified by the identification information. However, the 

system of the present invention may use a conversion 

condition file of form different from the one used in this 

embodiment. 

[0054] 

The conversion condition and the segment list are sent 

from the control server 112 to the smartphone 102 together 

with a conversion program as will be described later. The 

conversion program on the smartphone 102 uses the 

conversion condition and the segment list to execute a 

predetermined conversion process (see step 8705) . 

Specifically, when the smartphone 102 uses a Web browser or 

the like to interpret the HTML file and present a display, 

the smartphone 102 first makes changes to the display 

according to the conversion condition and the segment list, 

then actually presents a display. The conversion program 

may be written in JavaScript (registered trademark) , for 

example, or may be written in other programming language. 
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[0055] 

The process will be described more specifically by 

taking the HTML source described above as an example. For 

example, identification information 'tablel, trl, td2' has 

been assigned to the text element 'FGHIJ'. The 

identification information can be used to identify that the 

text element corresponds to the second td tag in the first 

tr tag in the first table tag. Here, a case will be 

described where the program developer wants to change the 

color of the border of the text element 'FGHIJ' to red on 

the smartphone 102 while keeping the other display 

conditions the same as those for PCs 104. In this case, a 

conversion condition including the identification 

information 'tablel, trl, td2' and attribute information 

for changing the border color to red is generated by the 

control server 112. In this embodiment, such process is 

executed by the conversion program using a segment list and 

a conversion condition. Therefore, in this embodiment, the 

HTML source does not need to be divided in order to change 

the display. 

[0056] 

In addition to change of the border color of an 

element, other conversions can be performed such as change 

of the setting of display/hide of the display element, 

change of the display size, change of the display color, 
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the display position of the display element, the order in 

which the characters in the display element are displayed, 

and replacement of the display element with another display 

element (such as a text or an image) . Any of these 

conversions can be selectively performed on a desired 

display element by using identification information 

contained in the segment list described above. 

Consequently, the Web display program for PCs 104 can be 

readily converted to a Web display appropriate for the 

smartphone 102. 

[0057] 

A Web display program is sometimes changed in order to 

update a content displayed and distribution information. 

However, the whole construction of a Web display is rarely 

changed. Therefore, when the Web display program is 

updated, conversion conditions and the segment list are 

less likely to need to be greatly changed. For example, if 

the character string 'FGHIJ' given above is changed to 

another character string and a conversion process is 

performed to change the color of the border of the new 

character string to red, the conversion condition and the 

segment list do not need to be changed. Furthermore, if a 

conversion condition and a segment list before an update 

cannot be used without change, a Web display program for 

smartphones 102 can be updated simply by changing the 
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conversion condition and the segment list, according to 

this embodiment. The same applies to other changes such as 

change of setting of display/hide, change of the display 

size, change of the display color, display position of the 

display element, the order of display, and replacement with 

another display element. 

(Specific Processes of the Embodiment) 

[0058] 

The conversion process according to this embodiment 

includes the process for creating a segment list and a 

conversion condition on the basis of a Web display program 

and the process for using the created segment list and 

conversion condition to convert the Web display program as 

described above. These processes can be performed with 

various hardware environments and various software 

configurations. For example, after all of the processes 

have been executed on one server, the converted Web display 

program may be sent to the smartphone 102 to cause the 

smartphone 102 to present the converted display. 

Furthermore, the processes may be distributed over a 

plurality of servers and executed on the servers. In this 

embodiment, the control server 112 executes the process for 

generating a segment list and a conversion condition and 

the smartphone 102 executes the process for converting a 

Web display program. In this embodiment, an HTML source of 
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a Web display program is divided into segments, a segment 

to be converted is identified on the segment list, and the 

conversion process is performed only on the identified 

segment. Accordingly, the load put on the smartphone 102 

is small. 

[0059] 

Figure 4 is a flowchart illustrating a flow of the 

conversion process according to this embodiment. Figure 5 

is a block diagram illustrating a flow of a process 

according to this embodiment. Figure 6 is a block diagram 

illustrating a process executed by the smartphone 102. 

[0060] 

The control server 122 obtains an HTML source of a Web 

display program from the enterprise server 112 (see (1) of 

Figure 5). The control server 112 then generates a 

conversion condition 612 and a segment list 613 as 

described above (see (2) of Figure 5) . The conversion 

condition 612 and the segment list 613 are stored on the 

control server 112 together with a conversion program 611 

and an initial setting program (which will be described 

later) . 

[0061] 

The smartphone 102 accesses the enterprise server 112 

to request desired information from the enterprise server 

112 (see (3) of Figure 5). The enterprise server 112 sends 
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an HTML file corresponding to the requested information to 

the smartphone 102 (see step 8401 of Figure 4 and (4) of 

Figure 5) . A web browser on the smartphone 102 interprets 

the HTML file received. As has been described above, a tag 

for causing a communication terminal such as the smartphone 

102 to access the control server 112 is set in the HTML 

file. The smartphone 102 accesses the control server 112 

through the tag (see (5) of Figure 5) . The smartphone 102 

then downloads program files, including the initial setting 

program 610, the conversion program 611, the conversion 

condition 612 and the segment list 613 from the control 

server 12 (see (6) of Figure 5) and uses the initial 

setting program to execute an initial process (see step 

8402) . In the initial process, the type of the 

communication terminal (that is, the client terminal) is 

identified (see step 8403). If the communication terminal 

is not a smartphone (for example if the communication 

terminal is a PC) , the conversion process of this 

embodiment is not executed but the HTML file received at 

step 8401 described above is displayed on the Web browser 

without being converted (step 8407) . 

[0062] 

On the other hand, if it is determined at step 8403 

that the communication terminal is a smartphone, the 

smartphone 102 executes the conversion program 611 (see 
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step 8406) . As has been described above, the conversion 

program 611 uses the conversion condition 612 and the 

segment list 613 to execute the conversion process for 

converting the HTML file received at step 8401. As has 

been described above, the conversion process converts, on 

the basis of the conversion condition 612, a part of the 

HTML source 601 contained in the Web display program that 

corresponds to the segment 602 identified on the segment 

list 613. The smartphone 102 then displays the converted 

Web display program (see (7) of Figure 5) . 

[0063] 

At step 403 described above, it is determined only 

whether the communication terminal is a smartphone or not. 

However, if the communication terminal is a smartphone, a 

further determination may be made to identify the model of 

the smartphone. 

[0064] 

At step 8402 described above, the initial setting 

program 610, the conversion program 611, the conversion 

condition 612 and the segment list 613 are downloaded at a 

time. However, only the initial setting program 610 may be 

downloaded at step 8402 and, if it is determined at step 

8403 that the communication terminal is a smartphone, then 

the conversion program 611, the conversion condition 612 
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and the segment list 613 may be downloaded and a process at 

step 406 may be executed. 

[0065] 

Figure 8 is a conceptual diagram illustrating a Web 

display converted by the conversion system according to 

this embodiment. As illustrated in Figure 8, when a page 

designed for PCs 104 is simply reduced in size without 

conversion and displayed on the smartphone 102 (see a 

sample display 801), characters and images appear too small 

to view comfortably. When individual components are 

enlarged to a viewable size, characters and images become 

easily viewable but the layout of the display is broken so 

that the overall configuration of the page cannot be seen 

(see a sample display 802) . In contrast, when the 

conversion process of this embodiment is performed, a Web 

display that is comfortably viewable can be provided 

because the conversion process allows setting display/hide, 

resizing, relayout, design change and replacement of 

display elements on a segment-by-segment basis (see a 

sample display 803) by using a conversion condition setting 

tool 804, which will be described later. 

[0066] 

As has been described above, if the communication 

terminal is a smartphone, a further determination can be 

made to identify the model of the smartphone. If the model 
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of the smartphone is identified, a process specified for 

each model may be executed after the conversion process 

described above. This can provide a Web site that is 

easier to use. 

(Process for Setting Conversion condition) 

[0067] 

A program executing a process in this embodiment, that 

is, a process for converting an HTML file by using a 

segment list and a conversion condition, that is, a 

conversion condition setting tool 1000, will be described 

with reference to Figures 9 and 10. 

[0068] 

According to this embodiment, a Web site provider or a 

program developer uses the conversion condition setting 

tool 100 illustrated in Figure 10 to perform a Web display 

program conversion process and sends the converted Web 

display program to the control server 122. 

[0069] 

The Web page provider or the program developer 

accesses the conversion condition setting tool 1000 stored 

in the program maintenance unit 203 (see Figure 2) of the 

control server 122 from the Web page provider's or the 

program developer's PC. 

[0070] 
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The conversion condition setting tool 1000 first reads 

an HTML file for PCs 104 (see 8901 of Figure 9) . 

[0071] 

The conversion condition setting tool 1000 then 

executes the process for dividing the HTML file into 

segments and the process for assigning identification 

information to tags to generate a segment list, as 

described above (see step 8902) . 

[0072] 

The conversion condition setting tool 1000 then 

displays the HTML file 1 s display screen 1001 for PCs 104 

and the HTML file 1 s display screen 1002 for smartphones 102 

at a time. In addition, a control panel illustrated in 

Figure 10 is displayed on the display screen 1001 for PCs 

104. 

[0073] 

In this state, the web site provider or the program 

developer clicks on any segment 1010 on the display screen 

1001 for PCs 104. The clicked segment 1010 is highlighted 

and, at the same time, the segment 1011 among the segments 

of the display screen 1002 for smartphones 102 that 

corresponds to the segment 1010 is also highlighted. 

[0074] 

The web site provider or the program developer uses 

the control panel to choose a conversion process to apply 
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to the segment 1010 (see step 8904). The conversion 

condition setting tool 1000 executes the conversion file 

generation process described above. As a result, a segment 

list and a conversion condition in which the result of the 

conversion process is reflected are regenerated. The 

conversion condition setting tool 1000 converts the HTML 

file according to the result of the conversion process to 

modify the display screen 1002 for smartphones 102. On the 

resulting screen, the Web site provider or program 

developer can check the result of the conversion process. 

[0075] 

If the result of the conversion process is 

satisfactory, the Web site provider or the program 

developer follows the same procedure to perform the 

conversion process on another segment. In this way, the 

final conversion condition file is generated. 

[0076] 

Although not detailed herein, the conversion condition 

file may be in any format that can implement the present 

invention and may be stored in any form. The conversion 

condition file may be included in the conversion program 

described above. 

[0077] 

As has been described above, according to this 

embodiment, a Web display program designed for PCs 104 can 
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be converted to a Web display program for smartphones 102 

by a simple process. Furthermore, when the Web display 

program designed for PCs 104 have been updated, the Web 

page for smartphones 102 can be updated without having to 

change the segment list or the conversion condition or, if 

needed, the segment list and the conversion condition can 

be changed very easily. 

[0078] 

Furthermore, according to this embodiment, a WWW 

server or the like does not need to be operated 

specifically for smartphones because the conversion process 

is executed by the smartphone 102. 

[Second Embodiment of the Invention] 

[0079] 

In a system of a second embodiment, a conversion 

condition 612 and a segment list 613 are provided from an 

enterprise sever to a smartphone. That is, the enterprise 

server of this embodiment acts as both the 11 conversion 

information server" and the 11 display information server" of 

the present invention. 

[0080] 

Figure 12 is a block diagram illustrating a flow of a 

process according to this embodiment. 

[0081] 
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The enterprise server 1201 reads an HTML source of a 

Web display program stored in an internal database 1202 

(see (1) of Figure 12). The enterprise server 1201 then 

generates a conversion condition 612 and a segment list 613 

in the same way as the control server 112 of the first 

embodiment (see (2) of Figure 12). The conversion 

condition 612 and the segment list 613 are stored in a 

storage in the enterprise server 1201 together with an 

initial setting program 610 and a conversion program 611. 

[0082) 

The smartphone 102 accesses the enterprise server 1201 

to request desired information from the enterprise server 

1201 (see (3) of Figure 12). The enterprise server 112 

sends an HTML file corresponding to the requested 

information to the smartphone 102 (see (4) of Figure 12). 

A Web browser on the smartphone 102 interprets the HTML 

file received. A tag that causes a communication terminal 

such as the smartphone 102 to access the enterprise server 

1201 has been set in the HTML file. Based on the tag, the 

smartphone 102 accesses the enterprise server 1201 again 

(see (5) of Figure 12). The smartphone 102 then downloads 

program files, including the initial setting program 610, 

the conversion program 611, the conversion condition 612, 

and the segment list 613, from the enterprise server 1201 

(see (6) of Figure 12) and uses the initial setting program 
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to execute an initial process. In the initial process, the 

type of the communication terminal (that is, the client 

terminal) is identified. If the communication terminal is 

not a smartphone (for example if the communication terminal 

is a PC) , the conversion process of this embodiment is not 

executed and the received HTML file is displayed through 

the Web browser without being converted. 

[0083] 

On the other hand, if it is determined that the 

communication terminal is a smartphone, the smartphone 102 

executes the conversion program 611. As in the first 

embodiment, the conversion program 611 uses the conversion 

condition 612 and the segment list 613 to execute the 

conversion process for converting the received HTML file. 

The conversion process converts, on the basis of the 

conversion condition 612, a part of the HTML source 601 

contained in the Web display program that corresponds to 

the segment 602 identified on the segment list 613. Then 

the smartphone 102 displays the converted Web display 

program (see (7) of Figure 12) . 

[0084] 

Other functions and operations are the same as those 

in the fi~st embodiment and therefore description of those 

functions and operations will be omitted. 

[0085] 
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This embodiment is useful when it is difficult to use 

a control server, which is a third party's server, for 

reasons of the security policy of the Web site provider, 

for example. 

[Third Embodiment of the Invention] 

[0086] 

In a system of a third embodiment, a Web display 

program for smartphones is provided from a control server 

to a smartphone. 

[0087] 

Figure 13 is a block diagram illustrating a flow of a 

process according to this embodiment. 

[0088] 

The control server 1301 obtains an HTML source of a 

Web display program from an enterprise server 1302 (see (1) 

of Figure 13). The control server 1301 then generates a 

conversion condition 612 and a segment list 613 as 

described above (see (2) of Figure 13). The conversion 

condition 612 and the segment list 613 are stored on the 

control server 1301 together with an initial setting 

program 610 and a conversion program 611. 

[0089] 

A smartphone 102 accesses the control server 1301 to 

request desired information from the control server 1301 

(see (3) of Figure 13). The control server 1301 sends 
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program files, including the conversion program 611, the 

conversion condition 612 and the segment list 613, to the 

smartphone 102 together with an HTML file corresponding to 

the requested information (see (4) of Figure 13). The 

smartphone 102 executes the conversion program 611. As in 

the first embodiment, the conversion program 611 uses the 

conversion condition 612 and the segment list 613 to 

execute a conversion process for converting the received 

HTML file. The conversion process converts, on the basis 

of the conversion condition 612, a part of the HTML source 

601 contained in the Web display program that corresponds 

to the segment 602 identified on the segment list 613. 

Then smartphone 102 displays the converted Web display 

program (see (5) of Figure 13). 

[0090] 

In this way, the control server 1301 of this 

embodiment provides the conversion program 611 and other 

data to the smartphone 102 together with the Web display 

program. Accordingly, a tag for causing the smartphone 102 

to access the control server 1301 does no need to be set in 

the HTML source. 

[0091] 

The other functions and operations are the same as 

those in the first embodiment and therefore description of 

those functions and operations will be omitted. 
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[0092] 

This embodiment is useful for example when the 

manufacturer of smartphones 102 provides a Web site 

browsing service to their smartphones 102. 

[0093] 

10 102 smartphone 

104 personal computer (PC) 

111 Internet 

112 enterprise server 

122 control server 

15 201, 301 transmitting/receiving unit 

202 client control unit 

203 program maintenance unit 

204 storage 

205 HTML dividing unit 

20 302 information providing unit 

304 distribution information database 

601 HTML source 

602 segment 

610 initial setting program 

25 611 conversion program 

612 conversion condition 

613 segment list 
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CLAIMS 

[Claim l] 

A Web display program conversion system comprising a 

conversion information server apparatus connected to a 

communication network, wherein the conversion information 

server comprises: 

a first storage which stores a segment list created by 

dividing a first Web display program created for causing a 

first communication terminal apparatus to present a Web 

display into a plurality of segments, assigning 

identification information to each of tags contained in 

each of the segments, and listing the identification 

information; 

a second storage which stores a conversion condition 

created for each of the segments for changing a display 

setting described in the first Web display program to a 

display setting of a second Web display program for causing 

a second communication terminal apparatus to present a Web 

display; 

a third storage which stores a conversion program for 

causing the second communication terminal apparatus to 

execute a process for converting the first Web display 

program to the second Web display program by using the 

segment list and the conversion condition; and 
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a transmitting unit which sends the segment list, the 

conversion condition, and the conversion program to the 

communication network. 

[Claim 2] 

The Web display program conversion system according to 

claim 1, wherein; 

The Web display program conversion system further 

comprises a display information server apparatus connected 

to the communication network, and 

the display information server apparatus stores the 

first Web display program and sends the first Web display 

program in response to a request from any of the first and 

second communication terminal apparatuses. 

[Claim 3] 

The Web display program conversion system according to 

claim 2, wherein: 

the conversion information server apparatus further 

comprises a fourth storage which stores an initial setting 

program to be executed on any of the first and second 

communication terminal apparatuses; and 

the initial setting program is a program that 

determines whether a communication terminal apparatus is 

the first communication terminal apparatus or the second 

communication terminal apparatus and, only if the 

communication terminal apparatus is the second 
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communication terminal apparatus, causes the conversion process 

to be executed. 

5 [Claim 4] 

The Web display program conversion system according to 

claim 3, wherein the first Web display program sent from the 

display information server apparatus includes a tag for causing 

any of the first and second communication terminal apparatuses 

10 to access the conversion information server apparatus to obtain 

the initial setting program. 

[Claim 5] 

The Web display program conversion system according to 

claim 4, wherein the initial setting program is sent from the 

15 transmitting unit to any of the first and second communication 

terminal apparatuses together with the segment list, the 

conversion condition, and the conversion program. 

[Claim 6] 

The Web display program conversion system according to 

20 claim 4, wherein the segment list, the conversion condition and 

the conversion program are sent from the sending unit to the 

second communication terminal apparatus only if the initial 

setting program determines that the communication terminal 

apparatus is the second communication terminal apparatus. 

25 
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[Claim 7] 

The Web display program conversion system according to 

claim 1, wherein the conversion information server 

apparatus stores the first Web display program and, in 

response to a request from any of the first and second 

communication terminal apparatuses, sends the first Web 

10 display program. 

[Claim 8] 

The Web display program conversion system according to 

claim 7, wherein the conversion information server 

apparatus further stores an initial setting program to be 

15 executed on any of the first and second communication 

terminal apparatuses; and 

the initial setting program is a program that 

determines whether a communication terminal apparatus is 

the first communication terminal apparatus or the second 

20 communication terminal apparatus and, only if the 

communication terminal apparatus is the second 

communication terminal apparatus, causes the conversion 

process to be executed. 

25 

[Claim 9] 

The Web display program conversion system according to 

claim 8, wherein the first Web display program sent from 

the transmitting unit of the conversion information server 

includes a tag for causing any of the 
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first and second communication terminal apparatuses to access 

5 the conversion information server apparatus again to obtain the 

initial setting program. 

[Claim 10] 

The Web display program conversion system according to 

claim 9, wherein the initial setting program is sent from the 

10 transmitting unit to any of the first and second communication 

terminal apparatuses together with the segment list, the 

conversion condition, and the conversion program. 

[Claim 11] 

The Web display program conversion system according to 

15 claim 9, wherein the segment list, the conversion condition and 

the conversion program are sent from the display information 

server apparatus to the second communication terminal apparatus 

only if the initial setting program determines that the 

communication terminal apparatus is the second communication 

20 terminal apparatus. 

[Claim 12] 

The Web display program conversion system according to 

claim 1, wherein the conversion information server apparatus 

stores the first Web display program and, in response to a 

25 request from the second communication terminal apparatuses of a 

predetermined type, sends the first Web display program. 
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[Claim 13] 

A Web display program conversion method comprising the 

steps of: 

creating a segment list by dividing a first Web 

display program created for causing a first communication 

terminal apparatus to present a Web display into a 

plurality of segments, assigning identification information 

to each of tags contained in each of the segments, and 

listing the identification information; 

creating, for each of the segments, a conversion 

condition for changing a display setting described in the 

first Web display program to a display setting of a second 

Web display program for causing a second communication 

terminal apparatus to present a Web display; and 

causing the second communication terminal apparatus to 

execute a process for converting the first Web display 

program to the second Web display program by using the 

segment list and the conversion condition. 

[Claim 14] 

A Web display program conversion program causing a 

computer to execute the steps of: 

creating a segment list by dividing a first Web 

display program created for causing a first communication 

terminal apparatus to present a Web display into a 

plurality of segments, assigning identification information 
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to each of tags contained in each of the segments, and 

listing the identification information; 

creating, for each of the segments, a conversion 

condition for changing a display setting described in the 

first Web display program to a display setting of a second 

Web display program for causing a second communication 

terminal apparatus to present a Web display; and 

causing the second communication terminal apparatus to 

execute a process for converting the first Web display 

program to the second Web display program by using to use 

the segment list and the conversion condition. 


