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USER TERMINAL DEVICE AND SCROLL METHOD SUPPORTING HIGH-SPEED WEB

SCROLL OF WEB DOCUMENT

TECHNICAL FIELD

[01] The present invention relates to a technique for

displaying a web document configured to include a HyperText

Markup Language (HTML) on a user terminal device, and

particularly, relates to a technique for improving reaction of a

user terminal device when a web document of a large size is

displayed.

BACKGROUND ART

[02] Web documents are generally expressed in a web

document description language such as Java Script, XML or the

like including HTML, and a web application executed in a user

terminal device interprets the web document description language

and displays the web document on a display means of the user

terminal device.

[03] With the advancement in the Internet and wired and

wireless communication techniques, web documents are expanded

from conventional text-oriented contents to web documents

including multimedia contents such as a picture, a moving image

and the like.



2

[04] Accordingly, a system needs to be configured so that a

web application executed in a user terminal device may stably

process a web document configured of large-scale contents and

user reaction may not be lowered.

[05] In addition, a social network service is provided not

in a way of setting an end of a web document, but in a way of

loading a predetermined amount of the web document and then

loading a subsequent amount if a user scrolls the web document up

to the end of the amount.

[06] FIG. 1 is a view showing a result of displaying a

specific social network service on a mobile user terminal device,

and if a web document is scrolled exceeding a predetermined

amount 110, a following amount is loaded again, and this is

continuously repeated.

[07] In this case, there is a problem in that since the

user terminal device continuously loads a web document exceeding

a display screen shown to a user, a big load is placed on the

memory capacity and data processing capability. Such a problem

acts as a further severe problem in a mobile terminal device

which is not a personal computer having memory of a large

capacity.

DISCLOSURE OF INVENTION

TECHNICAL PROBLEM
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[08] Therefore, the present invention has been made in view

of the above problems, and it is an object of the present

invention to provide a user terminal device and a method, which

can scroll a web document in a speedy way.

[09] Another object of the present invention is to provide

a user terminal device and a method, which support a data

structure and a data processing method for scrolling a web

document in a speedy way.

[10] Still another object of the present invention is to

provide a user terminal device and a method, which can change a

data structure and a data processing method for scrolling a web

document according to complexity of the web document.

TECHNICAL SOLUTION

[11] To accomplish the above objects, according to one

aspect of the present invention, there is provided a user

terminal device including: a display unit for displaying an

output result of a web application process; a video output memory

unit for storing the output result displayed on the display unit;

a memory unit for storing data including an intermediate

operation result according to processing a process of a processor

unit; and the processor unit for executing processes including

the web application process, parsing a provided web document

created in a web description language and converting into a DOM
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tree data having a structure formed in a shape of a tree,

creating a render tree data having a structure the same as that

of the converted DOM tree data, in which non-output nodes

excluding display output nodes corresponding to data that will be

output on a display means are configured as void nodes, storing

the render tree data in the video output memory unit, and

providing the render tree data to the web application process.

[12] In addition, although the processor unit may store the

DOM tree data in memory having a speed lower than that of the

video output memory unit, it is not limited thereto.

[13] In addition, if a request for changing the data that

will be output on the display unit is received from the web

application process, the processor unit may replace non-output

nodes which do not output on the display unit any more among the

display output nodes of the render tree data with void nodes,

copy data that will be output on the display means among the DOM

tree data to the render tree data, and then provide the render

tree data to the web application process.

[14] In addition, the processor unit may insert scroll mark

nodes at data structure positions in the DOM tree data

corresponding to the display output nodes of the render tree data.

[15] In addition, the scroll mark nodes are nodes different

from each other, including a start scroll mark node and an end

scroll mark node.
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[16] According to another aspect of the present invention,

there is provided a user terminal device including: a display

unit for displaying an output result of a web application

process; a video output memory unit for storing the output result

displayed on the display unit; a memory unit for storing data

including an intermediate operation result according to

processing a process of a processor unit; and the processor unit

for executing processes including the web application process,

parsing a provided web document created in a web description

language and converting into a DOM tree data having a structure

formed in a shape of a tree, determining a ratio of text in the

provided web document, and if the ratio exceeds a preset value,

creating a render tree data having a structure the same as that

of the converted DOM tree data, in which nodes excluding display

output nodes corresponding to data that will be output on a

display means are configured as void nodes, storing the render

tree data in the video output memory unit, and providing the

render tree data to the web application process, and if the ratio

of text in the web document does not exceed the preset value,

providing the DOM tree data to the web application process.

[17] In addition, if the ratio of text in the web document

exceeds the preset value, the processor unit may store the DOM

tree data in memory having a speed lower than that of the video

output memory unit.
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[18] In addition, if the ratio of text in the web document

exceeds the preset value, the processor unit may insert scroll

mark nodes at data structure positions in the DOM tree data

corresponding to the display output nodes of the render tree data.

[19] In addition, the scroll mark nodes are nodes different

from each other, including a start scroll mark node and an end

scroll mark node.

[20] In addition, if the ratio of text in the web document

exceeds the preset value and a request for changing data that

will be output on the display unit is received from the web

application process, the processor unit may replace non-output

nodes which do not output on the display unit any more among the

display output nodes of the render tree data with void nodes,

copy data that will be output on the display means among the DOM

tree data to the render tree data, and then provide the render

tree data to the web application process.

[21] According to still another aspect of the present

invention, there is provided a web scroll system including a user

terminal device, the system including: a web document providing

apparatus for storing a web document created in a web description

language and providing the web document to the user terminal

device according to connection of the user terminal device; and

the user terminal device having a processor for connecting to the

web document providing apparatus and receiving the web document,
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parsing the provided web document created in a web description

language and converting into a DOM tree data having a structure

formed in a shape of a tree, creating a render tree data having a

structure the same as that of the converted DOM tree data, in

which non-output nodes excluding display output nodes

corresponding to data that will be output on a display means are

configured as void nodes, and providing the render tree data to a

web application process.

[22] In addition, the user terminal device may i) store the

display non-output nodes in a preset storage space and load again

the display non-output nodes on the DOM tree data when the web

application process calls the display non-output nodes, or ii)

receive only the display non-output nodes from the web

application process and load again the display non-output nodes

on the DOM tree data when the web application process calls the

display non-output nodes.

[23] According to another aspect of the present invention,

there is provided a web document scrolling method of a user

terminal device, the method including the steps of: (a) executing

processes including a web application process and receiving a web

document created in a web description language, by a processor

unit; (b) parsing the web document and converting into a DOM tree

data having a structure formed in a shape of a tree, by the

processor unit; (c) creating a render tree data having a
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structure the same as that of the DOM tree data, in which non-

output nodes excluding display output nodes corresponding to data

that will be output on a display means are configured as void

nodes, by the processor unit; and (d) loading the render tree

data in video buffer memory and providing the render tree data to

the web application process, by the processor unit.

[24] In addition, in the step (b), the processor unit may

additionally store the converted DOM tree data in memory having a

speed lower than that of the video buffer memory.

[25] In addition, in the step (c), the processor unit may

further insert scroll mark nodes at data structure positions in

the DOM tree data corresponding to the display output nodes of

the render tree data.

[26] In addition, the scroll mark nodes are nodes different

from each other, including a start scroll mark node and an end

scroll mark node.

[27] In addition, in the step (d), if a request for

changing the data that will be output on the display unit is

received from the web application process, the processor unit may

replace non-output nodes which do not output on the display unit

any more among the display output nodes of the render tree data

with void nodes, copy data that will be output on the display

means among the DOM tree data to the render tree data, and then

provide the render tree data to the web application process.
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[28] In addition, a ratio of text in the provided web

document is determined, and the step (C) may be performed when

the ratio exceeds a preset value.

[29] According to another aspect of the present invention,

there is provided a recording medium which can be read by an

electronic device, the recording medium for recording a web

document scroll method of a user terminal device as a program,

the method including the steps of: (a) executing processes

including a web application process and receiving a web document

created in a web description language, by a processor unit; (b)

parsing the web document and converting into a DOM tree data

having a structure formed in a shape of a tree, by the processor

unit; and (C) removing display non-output nodes excluding display

output nodes corresponding to data that will be output on a

display means from display output memory and providing the

display output nodes to the web application process, by the

processor unit, in which the display non-output nodes are nodes

farther than a first distance from the display output nodes.

ADVANTAGEOUS EFFECTS

[30] According to the present invention, a user terminal

device may scroll a web document in a speedy way.
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[31] In addition, according to the present invention, a

data structure and a data processing method for scrolling a web

document in a speedy way may be provided.

[32] According to the present invention, a data structure

and a data processing method for scrolling a web document may be

changed depending on complexity of the web document.

BRIEF DESCRIPTION OF THE DRAWINGS

[33] FIG. 1 is a view showing an embodiment of a service

provided through a web of a conventional social network service.

[34] FIG. 2 is a view showing an embodiment of a web scroll

system according to the present invention.

[35] FIG. 3 is a view showing an embodiment of a user

terminal device according to the present invention.

[36] FIG. 4 is a view showing an embodiment of a web

document scrolling method of a user terminal device according to

the present invention.

[37] FIG. 5 is a view showing an embodiment of a web

document converted into a DOM tree data.

[38] FIG. 6 is a view showing an embodiment of a web

document converted into a render tree data according to the

present invention.
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[39] FIG. 7 is a view showing an embodiment of a web

document converted into a render tree data according to the

present invention.

[40] FIG. 8 is a view showing an embodiment of a data

configuration inserting a scroll mark node in a DOM tree data

according to the present invention.

[41] FIG. 9 is a view showing an embodiment of a data

configuration inserting a scroll mark node in a DOM tree data

according to the present invention.

[42] FIG. 10 is a view comparing a web page display method

in a conventional user terminal device with an embodiment

according to the present invention.

[43] DESCRIPTION OF SYMBOLS

[44] 210: Web document providing device

[45] 220:, 230, 240: user terminal device

[46] 310: Display unit 320: Memory unit

[47] 330: Video output memory unit 340: Processor unit

[48] 610, 720, 810, 920: Display output node

[49] 811, 812, 921, 922: Scroll mark node

[50] 1010: Web document

[51] 1020: Viewport

[52] 1030: Display apparatus

[53] 1040: First distance
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[54]

BEST MODE FOR CARRYING OUT THE INVENTION

[55] The preferred embodiments of the present invention

will be hereafter described in detail, with reference to the

accompanying drawings. Furthermore, in the drawings illustrating

the embodiments of the present invention, elements having like

functions will be denoted by like reference numerals and details

thereon will not be repeated.

[56] Since those skilled in the art may implement various

applications of the present invention through the embodiments in

this specification, certain embodiments disclosed in the detailed

descriptions of the present invention are merely examples for

further clearly describing the present invention, and it is not

intended to limit the scope of the present invention to the

embodiments.

[57] In this specification, a user terminal device is

generally a device including at least one of a processor unit, a

memory unit and a display unit. The user terminal device

includes a cellular phone, a tablet computer, a personal computer

or the like.

[58] In this specification, a web description language

includes all the languages for creating a web document, such as
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HyperText Markup Language (HTML), HyperText Markup Language

(HTML) 5, JavaScript, Cascading Style Sheets (CSS) and the like.

[59] An embodiment of a web scroll system according to the

present invention is described with reference to FIG. 2.

[60] The web scroll system according to the present

invention includes a web document providing apparatus and a user

terminal 220, 230 or 240.

[61] The web document providing apparatus is connected to a

wired or wireless network and provides a web document to a user

terminal device connected through the wired or wireless network.

The web document is created in a web description language

including HTML and may be stored in a database connected to the

web document providing apparatus.

[62] The user terminal 220, 230 or 240 connects to the web

document providing apparatus, receives a web document, and parses

the provided web document and converts into a DOM tree data as

shown in FIG. 5.

[63] The DOM tree data is a format for expressing a

document structured using an object-oriented model, which is an

official standard of W3C.

[64] The web document converted into a DOM tree data has a

structure the same as that of the converted DOM tree data, and

non-output nodes except display output nodes corresponding to
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data that will be output on a display means create a render tree

data configured of void nodes.

[65] The render tree data is loaded on video output memory

and provided to a web application process.

[66] The data that will be output on the display means is a

data separated from the web document converted into the DOM tree

data so as to be displayed on the display means, and when the web

document converted into the DOM tree data is as large as an

amount of data exceeding one page of the display means, it means

a data of one page to be currently output on the display means.

[67] Accordingly, if the web document is scrolled, the data

that will be output on the display means continuously changes

according to the scroll, and the render tree data also changes

accordingly.

[68] The web application process is a generic term for a

process of an application which can parse a web document and

output the parsed web program on the display means among

application program processes executed in a processor, and a web

browser is also included in the web application.

[69] Meanwhile, the user terminal device may store display

non-output nodes in a preset storage space and load the display

non-output nodes onto the DOM tree data again when the web

application process calls the display non-output nodes. Or, when

the web application process calls the display non-output nodes,
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only the display non-output nodes may be received from the web

document providing apparatus and loaded on the DOM tree data.

[70] Referring to FIG. 10, FIG. 10(a) is a conceptual view

of displaying a web document that the user terminal device 220,

230 or 240 receives by connecting to the web document providing

apparatus on a display apparatus according to the prior art, and

as shown in FIG. 10(a), the web document has a size larger than a

screen (a viewport 1020) of the display apparatus 1030 in most

cases.

[71] In addition, if it is not that an end of a web

document is determined, but that a predetermined amount of the

web document is loaded and a subsequent amount of the web

document is loaded again when a user scrolls the web document to

the end of the loaded amount, the web document operates the same

as shown in FIG. 10(a), and in this case, since the web document

is continuously loaded as shown in FIG. 10(a) when the display

screen 1030 of the user terminal device shown to the user is

exceeded according to scroll input of the user terminal device, a

big load is placed on the memory capacity and data processing

capability.

[72] Accordingly, as shown in FIG. 10(b), the user terminal

device according to the present invention removes part of data

excluding the data currently displayed on the viewport or

expected to be displayed within a predetermined time from the
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display output memory until the web application process requests

to display the data again on the display apparatus.

[73] Referring to FIG. 10(b), the data expected to be

displayed within a predetermined time is part of the web document

within a predetermined first distance from the part of the web

document currently displayed on the viewport.

[74] The first distance may mean an absolute coordinate

distance as shown in FIG. 10(b) since coordinates of a specific

node of a DOM tree data positioned in the web document can be

calculated when the web document is displayed as shown in FIG.

10(b).

[75] Or, the DOM tree data has a structure formed in the

shape of a tree as shown in FIG. 5, and a node in the

neighborhood of a data node (a display output node) currently

output on the display apparatus is a portion positioned near the

web document when the web document is displayed as shown in FIG.

10(b). Accordingly, since a distance between nodes may be

calculated from the DOM tree data of a tree shape and a node

positioned within the first distance 1040 from the display output

nodes is expected to be displayed within a predetermined time,

nodes farther than the first distance 1040 from the display

output nodes are removed from the display output memory until the

web application process requests to display the nodes again on

the display apparatus.
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[76] Removing the display non-output nodes from the display

output memory is replacing the display non-output nodes with void

nodes after the processor unit copies nodes the same as the

display non-output nodes from the DOM tree data and stores the

copied nodes in a preset storage space.

[77] Or, it may be replacing the display non-output nodes

with blank nodes without storing the copied nodes in a preset

storage space by the processor unit. In this case, if the web

application process calls the display non-output nodes, only the

display non-output nodes may be received from the web document

providing apparatus and loaded in the DOM tree data or the render

tree data.

[78] When the display non-output nodes are removed from the

DOM tree data, the processor unit may insert scroll mark nodes at

data structure positions corresponding to the display non-output

nodes of the DOM tree data.

[79] The scroll mark nodes may be configured of nodes

different from each other, including a start scroll mark node and

an end scroll mark node and make it easy to reload the display

non-output nodes to the DOM tree data or the render tree data

according to a call of the web application process to output the

display non-output nodes on the display apparatus.

[80] If a call for outputting the display non-output nodes

on the display apparatus is received from the web application
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process due to the scroll of the user, the processor unit 330 may

load again the display non-output nodes removed from the memory

and insert in the DOM tree data or the render tree data.

[81] Inserting the display non-output nodes into the DOM

tree data means copying the display non-output nodes to the blank

nodes of the DOM tree data where the display non-output nodes are

originally positioned.

[82] Referring to FIG. 3, an embodiment of a user terminal

device according to the present invention is described.

[83] The user terminal device according to the present

invention includes a display unit 310, a video output memory unit

330, a memory unit 320 and a processor unit 340.

[84] The display unit 310 is an output means for displaying

an operation state and an operation result of the user terminal

device or providing information to a user, which displays

information input by a user or information provided to the user,

including various kinds of menus. That is, the display unit 310

may provide a graphic user interface (GUI) of an application

executed by the processor unit 340 of the user terminal device.

[85] The display unit 310 may be configured in the form of

a panel such as an LCD or may be implemented to be able to input

in the form of a touch LCD.

[86] The video output memory unit 330 is memory for

recording and reading information to be output on the display
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unit 310, and the video output memory unit 330 can be configured

to be independent from the system memory or configured by

allocating a video output area within the system memory if the

system memory is shared memory.

[87] The video output memory unit 330 is video buffer

memory separate from the system memory and may be configured of

memory having an input and output speed faster than that of the

system memory.

[88] In addition, the memory unit 320 or the video output

memory unit 330 may be a volatile memory element or a non-

volatile electromagnetic storage device.

[89] Although the processor unit 340 may be a general-

purpose central processing unit (CPU), it can be a programmable

device element (CPLF or FPGA) or an application specific

integrated circuit (ASIC) implemented to be appropriate for a

specific purpose.

[90] The processor unit 340 executing a web application

process parses a web document configured to include HTML and

converts into a DOM tree data having a structure formed in the

shape of a tree as shown in FIG. 6.

[91] In addition, the processor unit 340 creates a render

tree data having a structure like the converted DOM tree data

using the converted DOM tree data, in which non-output nodes
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excluding display output nodes corresponding to data that will be

output on the display unit 310 are configured as void nodes.

[92] Then, the processor unit 340 loads the render tree

data on the video output memory unit 330 and provides the render

tree data to the web application process, and the web application

process or a separate graphic processor renders and outputs the

render tree data on the display unit 310.

[93] If a result of converting into a DOM tree data is as

shown in FIG. 5, the render tree data has a structure like that

of the DOM tree data as shown in FIG. 6.

[94] However, since the data that will be output on the

display means among the DOM free data is limited, if only some of

data nodes 510 among the DOM tree data as shown in FIG. 5 are

output on the display means, the non-output nodes 520 excluding

the data nodes 510 output on the display means are configured as

void nodes, and the render tree data is created as shown in FIG.

6.

[95] In this case, the processor unit 340 may store the DOM

tree data in memory having a speed lower than that of the video

output memory unit 330.

[96] Accordingly, even when the user terminal device has

the video output memory unit 330 of a small capacity, in a web

document of a large volume, the render tree node, in which nodes

excluding the nodes corresponding to an area output on the
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display unit 310 are configured of void nodes, is processed by

the video output memory unit 330, and the other DOM tree data is

stored in the system memory, and thus the web document may be

displayed in a speedy way.

[97] That is, when the DOM tree data is rendered and output

in an area (viewport) output on the display unit 310, an output

time is proportional to the complexity (number of nodes) of the

DOM tree data, and since operation capability of a processor unit

is considerably lower than that of a general computer in the case

of a mobile terminal, a lot of time is consumed to scroll a web

page having a large amount of data converted into the complex DOM

tree data.

[98] Contrarily, when a web document is output on a

viewport using a rendering data having a structure and nodes

according to the present invention, since the application process

configures nodes excluding data nodes output on the viewport as

void nodes, the viewport output speed is improved, and thus even

a mobile terminal with a low operation capability may provide a

user with a smooth user environment, and since it is not that all

the data are configured and output as valid nodes even when a web

user scrolls a web browser, it has an effect of preventing scroll

delay.

[99] In addition, since a header mark for indicating a void

node is assigned to each of the void nodes of the render tree



22

data, searching for all the nodes is prevented, or the void nodes

may be distinguished from the nodes output on the display means.

[100] Referring to FIG. 7, the render tree data may be

changed according to web browser scroll of the user.

[101] For example, after only some of data nodes 510 among

the DOM tree data as shown in FIG. 5 are output on the display

means, and the render tree data is created such that the non-

output nodes 520 excluding the data nodes 510 output on the

display means are configured as void nodes as shown in FIG. 6, if

the data output on the display means are replaced with some other

nodes 520 according to web browser scroll of the user, the non-

output nodes 510 excluding the data nodes 520 output on the

display means are configured as void nodes, and the nodes 520 to

be output on the display means are copied from the DOM tree data

to the nodes 620 which are previously void nodes, and thus the

render tree data is also reconfigured as shown in FIG. 7.

[102] In addition, describing another example with reference

to FIG. 8, when the render tree data is created, the processor

unit 340 may insert scroll mark nodes 811 and 812 at data

structure positions in the DOM tree data corresponding to the

display output nodes of the render tree data and then store the

DOM tree data.

[103] The scroll mark data may be formed to be the same as a

node of the DOM tree data converted from a web document or may be
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a node having a different data structure, and it is sufficient to

have a mark indicating that the node is a scroll mark node.

[104] In addition, the scroll mark node is inserted at a

node position (a position in a data structure corresponding to a

display output node) in the DOM tree data having a pointer to a

display output node of the render tree data, and the scroll mark

node may be a node configured of a start scroll mark node and an

end scroll mark node so as to know the start and the end of a

position where the display output node of the render tree data is

placed.

[105] Accordingly, it is easy to access to nodes of the DOM

tree data corresponding to the display output nodes of the render

tree data using the scroll mark nodes even after the render tree

data is created.

[106] Referring to FIGs. 7 to 9, if it is requested from the

web application process to change a data that will be output on

the display unit 310, the processor unit 340 may delete nodes

getting out of the viewport among the display output nodes of the

render tree data, copy nodes that will be newly output on the

viewport among the DOM tree data to the render tree data, load

the copied nodes on the display output node, and provide the

nodes to the web application process.

[107] If the render tree data created from the DOM tree data

converted from a web document is as shown in FIG. 6 and, after
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the scroll mark nodes 811 and 812 are inserted at data structure

positions in the DOM tree data corresponding to the display

output nodes of the render tree data, a request including a

scroll event for changing data that will be output on the display

unit 310 is received through the web application process of the

user terminal device, the processor unit 340 may grasp a

direction of the scroll event in the web document output on the

viewport and how much of the web document will be scrolled and

may search for the scroll mark data 811 and 812 from the DOM tree

data.

[108] Then, the processor unit 340 may copy needed nodes

from the DOM tree data to the render tree data using the scroll

mark nodes 811 and 812 and load the copied nodes on the output

memory.

[109] In this case, the processor unit 340 may move and

insert again the scroll mark data 921 and 922 at the positions of

the display output nodes in the DOM tree data.

[110] Accordingly, even when the contents area of the web

application is larger than the size of the display unit 310 or

the size of a user interface window of the web application and

thus a scroll is performed, corresponding new data may be easily

loaded on the output memory unit 330 and displayed on the display

unit 310 or the user interface window of the web application.



25

[111] Another embodiment of the user terminal device

according to the present invention is described.

[112] The user terminal device according to the present

invention includes a display unit 310, a video output memory unit

330, a memory unit and a processor unit 340.

[113] The display unit 310 may provide a graphic user

interface (GUI) of an application executed in the processor unit

340 of the user terminal device.

[114] The video output memory unit 330 is memory for

recording and reading information to be output on the display

unit 310, and it can be configured to be independent from the

system memory or configured by allocating a video output area

within the system memory.

[115] Although the processor unit 340 may be a general-

purpose central processing unit (CPU), it can be a programmable

device element (CPLF or FPGA) or an application specific

integrated circuit (ASIC) implemented to be appropriate for a

specific purpose.

[116] The processor unit 340 measures complexity of the web

document converted into a DOM tree data.

[117] When a scroll event is processed and displayed based

on a graphic processing unit (GPU) as a configuration of the

processor unit 340 in the user terminal equipment, a scroll using

the GPU performs a texture upload operation for drawing a picture
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on the video buffer memory in order to render the contents that

will be newly displayed in a display area of the display unit 310

or in an area of a graphic user interface window. Since the

texture upload is an operation of great time delay, a method of

separating and storing display output tree data in the video

output memory for scroll of all web documents may generate a

phenomenon of discontinuous scroll when a large image is stored

or a lot of images are stored.

[118] Accordingly, only when a ratio of text in a provided

web document exceeds a preset value after the web document is

converted into a DOM tree data having a structure formed in the

shape of a tree, the render tree data is created from the DOM

tree data and loaded on the video output memory unit 330 to be

provided to the web application process.

[119] A web document scrolling method of the user terminal

device is described with reference to FIG. 4.

[120] The processor unit 340 executes processes including a

web application process and is provided with a web document

configured to include HyperText Markup Language (HTML) S410.

[121] The process parses the web document S420 and converts

into a DOM tree data having a structure formed in the shape of a

tree S430. Then, a render tree data having a structure like that

of the DOM tree data is created from the converted DOM tree data

such that non-output nodes excluding display output nodes
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corresponding to data that will be output on the display means

are configured as void nodes, and the render tree data is loaded

on the video buffer memory to be provided to the web application

process S450 and output on the display means S460. In this case,

nodes farther than a first distance from the display output nodes

may be set as the display non-output nodes. In addition, the

display non-output nodes may be provided to the web application

process after the display non-output nodes are removed from the

display output memory.

[122] Meanwhile, the processor unit 340 examines a ratio of

text in the provided web document, and only when the ratio

exceeds a preset value, the processor unit 340 may convert the

DOM tree data into the render tree data and load the render tree

data on the video buffer memory S440.

[123] In addition, the processor unit 340 may additionally

store the DOM tree data in memory having a speed lower than that

of the video buffer memory and insert scroll mark nodes 811 and

812 at data structure positions in the DOM tree data

corresponding to the display output nodes of the render tree data

and then store the DOM tree data.

[124] The display output nodes means nodes corresponding to

data that will be output on the display unit 310 among nodes of

the DOM tree data or the render tree data.
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[125] The scroll mark nodes may be nodes different from each

other, including a start scroll mark node and an end scroll mark

node.

[126] If the processor unit 340 receives a request including

a scroll event for changing data that will be output on the

display unit 310 through the web application process of the user

terminal device, the processor unit 340 may grasp a direction of

the scroll event in the web document output on the viewport and

how much of the web document will be scrolled and may search for

the scroll mark data 811 and 812 from the DOM tree data.

[127] Then, the processor unit 340 may copy needed nodes

from the DOM tree data to the render tree data using the scroll

mark nodes 811 and 812 and load the copied nodes on the output

memory to provide the copied nodes to the web application process

S480 and S450.

[128] In this case, the processor unit 340 may move and

insert again the scroll mark data 921 and 922 at the positions of

the display output nodes in the DOM tree data.

[129] Accordingly, even when the contents area of the web

application is larger than the size of the display unit 310 or

the size of the user interface window of the web application and

thus a scroll is performed, corresponding new data may be easily

loaded on the output memory unit 330 and displayed on the display

unit 310 or the user interface window of the web application.
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[130] According to still another embodiment of the present

invention, there is provided a recording medium which can be read

by an electronic device, the recording medium for recording a web

document scroll method of a user terminal device as a program,

the method comprising the steps of: (a) executing processes

including a web application process and receiving a web document

created in a web description language, by a processor unit, (b)

parsing the web document and converting into a DOM tree data

having a structure formed in a shape of a tree, by the processor

unit, and (C) removing display non-output nodes excluding display

output nodes corresponding to data that will be output on a

display means from display output memory and providing the

display output nodes to the web application process, by the

processor unit, in which the display non-output nodes are nodes

farther than a first distance from the display output nodes.

[131] While the present invention has been described with

reference to the particular illustrative embodiments, it is not

to be restricted by the embodiments but only by the appended

claims. It is to be appreciated that those skilled in the art

can change or modify the embodiments without departing from the

scope and spirit of the present invention.

INDUSTRIAL APPLICABILITY
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[132] Since the present invention allows fast web scrolling

at a user terminal device, it can be used in a user terminal

scrolling a web document including large-volume contents.

[133]
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[CLAIMS]

1. A user terminal device comprising:

a display unit for displaying an output result of a web

application process;

a video output memory unit for storing the output result

displayed on the display unit;

a memory unit for storing data including an intermediate

operation result according to a process of a processor unit; and

the processor unit for executing processes including the web

application process, parsing a provided web document created in a

web description language and converting into a DOM tree data having

a structure formed in a shape of a tree, creating a render tree data

having a structure the same as that of the converted DOM tree data,

in which non-output nodes excluding display output nodes

corresponding to data that will be output on a display means are

configured as void nodes, storing the render tree data in the video

output memory unit, and providing the render tree data to the web

application process.

2. The apparatus according to claim 1, wherein the processor

unit stores the DOM tree data in the memory unit having a speed

lower than that of the video output memory unit.

3. The apparatus according to claim 1, wherein if a request

for changing the data that will be output on the display unit is

received from the web application process, the processor unit

replaces non-output nodes which do not output on the display unit

any more among the display output nodes of the render tree data with

void nodes, copies data that will be output on the display means

among the DOM tree data to the render tree data, and then providing

the render tree data to the web application process.
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4. The apparatus according to claim 1, wherein the processor

unit inserts scroll mark nodes at data structure positions in the

DOM tree data corresponding to the display output nodes of the

render tree data.

5. The apparatus according to claim 4, wherein the scroll

mark nodes are nodes different from each other, including a start

scroll mark node and an end scroll mark node.

6. A user terminal device comprising:

a display unit for displaying an output result of a web

application process;

a video output memory unit for storing the output result

displayed on the display unit;

a memory unit for storing data including an intermediate

operation result according to a process of a processor unit; and

the processor unit for executing processes including the web

application process, parsing a provided web document created in a

web description language and converting into a DOM tree data having

a structure formed in a shape of a tree, determining a ratio of text

in the provided web document, and if the ratio exceeds a preset

value, creating a render tree data having a structure the same as

that of the converted DOM tree data, in which nodes excluding

display output nodes corresponding to data that will be output on a

display means are configured as void nodes, storing the render tree

data in the video output memory unit, and providing the render tree

data to the web application process, and if the ratio of text in the

web document does not exceed the preset value, providing the DOM

tree data to the web application process.

7. The apparatus according to claim 6, wherein if the ratio

of text in the web document exceeds the preset value, the processor
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unit stores the DOM tree data in the memory unit having a speed

lower than that of the video output memory unit.

8. The apparatus according to claim 6, wherein if the ratio

of text in the web document exceeds the preset value, the processor

unit inserts scroll mark nodes at data structure positions in the

DOM tree data corresponding to the display output nodes of the

render tree data.

9. The apparatus according to claim 8, wherein the scroll

mark nodes are nodes different from each other, including a start

scroll mark node and an end scroll mark node.

10. The apparatus according to claim 6, wherein in a case

where the ratio of text in the web document exceeds the preset

value, if a request for changing the data that will be output on the

display unit is received from the web application process, the

processor unit replaces non-output nodes which do not output on the

display unit any more among the display output nodes of the render

tree data with void nodes, copies data that will be output on the

display means among the DOM tree data to the render tree data, and

then providing the render tree data to the web application process.

11. A web scroll system including a user terminal device, the

system comprising:

a web document providing apparatus for storing a web document

created in a web description language and providing the web document

to the user terminal device according to connection of the user

terminal device; and

the user terminal device having a processor for connecting to

the web document providing apparatus and receiving the web document,

parsing the provided web document created in a web description
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language and converting into a DOM tree data having a structure

formed in a shape of a tree, creating a render tree data having a

structure the same as that of the converted DOM tree data, in which

non-output nodes excluding display output nodes corresponding to

data that will be output on a display means are configured as void

nodes, and providing the render tree data to a web application

process.

12. The system according to claim 11, wherein the user

terminal device

i) stores the display non-output nodes in a preset storage

space and loads again the display non-output nodes on the DOM tree

data when the web application process calls the display non-output

nodes, or

ii) receives only the display non-output nodes from the web

document providing apparatus and loads again on the DOM tree data

when the web application process calls the display non-output nodes.

13. A web document scrolling method of a user terminal

device, the method comprising the steps of:

(a) executing processes including a web application process

and receiving a web document created in a web description language,

by a processor unit;

(b) parsing the web document and converting into a DOM tree

data having a structure formed in a shape of a tree, by the

processor unit;

(c) creating a render tree data having a structure the same as

that of the DOM tree data, in which non-output nodes excluding

display output nodes corresponding to data that will be output on a

display means are configured as void nodes, by the processor unit;

and
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(d) loading the render tree data in video buffer memory and

providing the render tree data to the web application process, by

the processor unit.

14. The method according to claim 13, wherein in the step

(b), the processor unit additionally stores the converted DOM tree

data in a memory unit having a speed lower than that of the video

buffer memory.

15. The method according to claim 13, wherein in the step

(c), the processor unit further inserts scroll mark nodes at data

structure positions in the DOM tree data corresponding to the

display output nodes of the render tree data.

16. The method according to claim 15, wherein the scroll mark

nodes are nodes different from each other, including a start scroll

mark node and an end scroll mark node.

17. The method according to claim 13, wherein in the step

(d), if a request for changing the data that will be output on the

display unit is received from the web application process, the

processor unit replaces non-output nodes which do not output on the

display unit any more among the display output nodes of the render

tree data with void nodes, copies data that will be output on the

display means among the DOM tree data to the render tree data, and

then providing the render tree data to the web application process.

18. The method according to claim 13, wherein a ratio of text

in the provided web document is determined, and the step (C) is

performed when the ratio exceeds a preset value.


