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FIG. 2

Weather forecast of Hokkaido 1 Page
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FIG. 6B
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FIG. 8

#header {display ; none ; }
#navigation {display : none ;}
#contents {width : 100% ; }
#sponsored {dispiay : none ; }




US 2010/0195131 A1l

Aug. 5,2010 Sheet 10 of 19

Patent Application Publication

£/6/800¢

{1%08 : tpim}
SIUBIUODE

{ " suou: fejdsip}
uonedineu #

{11eWweo ubye

L %00 | LIpIM}  19pBsy#

/598iedWIN|COAU0Y ------

v#

01/8/800¢

{ suou ; Aejdsip} nuslug
{19%08: ypm} doy

/01'8'800Z/AUlIpEal/dl 00 ++++-++

Cf

81/¢/8002

{ " auou : feidsip}
Lorebireug

{! xdog : Wby

1 %001 © YIpim} Ieprays

BBE0ZS08008/810MRAUOY -~

14

L¥/800¢

{auou : Ae(dsip}
paiosuodsy

{- %00} : yipim}
SjuBIOE

{ - suou : Aedsip;
uonebiABu#
{suou : Agjdsip}
Iepesys

708002/SMOUOIOYJAUCY -=rmn

b

AONINOIHS
39vsN

dNIL/31vd
NOILVIHO

13FHS FTALS

dn

AHINT

6 Old




US 2010/0195131 A1l

Aug. 5,2010 Sheet 11 of 19

Patent Application Publication

FIG. 10

33

32



Patent Application Publication Aug. 5,2010 Sheet 12 0of 19

FIG. 11A ( START )
!

Y

US 2010/0195131 Al
RECEIVE INPUT OF COMMAND ~ [~S201
TO DISPLAY PRINT PREVIEW
¥
ACQUIRE WEB PAGE DATA ~ [~—5202
FROM PAGE SAVING UNIT
¥
DISPLAY PRINT PREVIEW Winpow [~ 5203
Y
DISPLAY DEFAULT PRINT PREVIEW [~—S204
IMAGE ON LEFT SIDE
Y
ACQUIRE URL OF WEB PAGE ~ [~S205
!
ACQUIRE DOMAIN NAME ~5206
PORTION OF URL
i
4 N\
PROCESSING FOR ALL DB ENTRIES |«

S207

URL OF

ENTRY INCLUDES

SAME DOMAIN NAME
?

YES

APPLY STYLE SHEET OF ENTRY |~5208

& CREATE CANDIDATE THUMBNAIL

ONE OR MORE
CANDIDATE THUMBNAIL
?



Patent Application Publication Aug. 5,2010 Sheet 13 of 19 US 2010/0195131 A1

FIG. 11B @
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INFORMATION PROCESSING APPARATUS,
AND PRINT CONTROL METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an information pro-
cessing apparatus and a print control method, and more par-
ticularly to an information processing apparatus and method
for printing, in a desired layout, a Web page constituted by a
plurality of parts such as with a multi-column layout.

[0003] 2. Description of the Related Art

[0004] FIG. 1 shows an example of a Web page with a
typical multi-column structure. In most cases, a main content
P10, such as the body of a news article or a blog article
(entries), is arranged in the center. Secondary content such as
a header P20, a navigation bar P30 (internal and external site
links) and banner advertisements P40 are arranged as parts
(objects) around the main content. This secondary Web con-
tent P20 to P40 is necessary for easily moving between dis-
played Web pages, for instance, and is not really necessary in
the case of reading a Web page printed on paper.

[0005] Thus, Web site designers have heretofore been rec-
ommended to provide Web sites with “style sheets for print-
ing” that eliminate parts such as navigation bars and adver-
tisements, separately from the pages for display. By using
these style sheets, printed material from which navigation
bars, advertisements and the like has been removed can be
obtained, as shown in F1G. 2. Here, a print style sheet is layout
information for converting a page for display such as in FIG.
1 to a layout such as the page for printing in FIG. 2, and,
specifically, contains instructions that result in only the main
content P10 being printed the full width of the page.

[0006] However, since the work involved in providing style
sheets for printing falls on Web site designers, there are many
Web sites with respect to which style sheets have not been
prepared, and printing can only be performed in the same
layout as the pages for display. Also, since advertisements,
internal and external site links and the like are sometimes
arranged on the pages for printing, it is not necessarily the
case that all pages for printing will be in a layout desired by
the user who actually performs the printing.

[0007] Techniques such as shown in Japanese Patent Laid-
Open No. 11-250054 and in HP Inkjet Printers—Using Smart
Web Printing Software ([online, Japanese only], updated
August 2008, Hewlett-Packard Japan Ltd., viewed Dec. 25,
2008, URL: http://h10025 . www1.hp.com/ewfrf/ws/
document?1c=ja&cc=jp&docuname=c01418497) have been
proposed in order to alleviate this shortcoming with pages for
printing. In Japanese Patent Laid-Open No. 11-250054, a
technique for extracting and rearranging a plurality of objects
constituting a Web page and generating a new Web page in a
free layout is discussed. Also, HP Inkjet Printers—Using
Smart Web Printing Software is an example of software that
has actually been developed. A page to be printed can be
created with the feel of a scrapbook by using this software to
copy and paste portions of a Web page that the user wants to
print.

[0008] Using the techniques disclosed in Japanese Patent
Laid-Open No. 11-250054 and HP Inkjet Printers—Using
Smart Web Printing Software enables a desired print layout to
be realized by rearranging a Web page. However, the user has
to carry out the tedious process of rearranging the objects
forming the print target, whenever he or she wants to print a
Web page. For example, in the case where a user frequently
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visits a given news site and frequently prints pages thereof, he
or she must perform the process of cutting and rearranging
only the articles while eliminating advertisements and the like
every time, despite this process being predictable. While this
is a standard process, it is difficult to automate the rearranging
process with conventional methods, since the length of
articles varies even within the same site.

SUMMARY OF THE INVENTION

[0009] The present invention has been made in consider-
ation of the prior art described above, and provides an infor-
mation processing apparatus and a print control method that
are able to reduce the hassle involved in the process of rear-
ranging a Web page for printing, and enable a Web page to be
easily printed in a desired layout.

[0010] In order to solve the above problem, the present
invention has the following configuration.

[0011] According to an aspect of the present invention, an
information processing apparatus for printing a Web page
constituted by a plurality of parts, comprises: a selecting unit,
configured to select a part to be printed from parts constituting
a Web page targeted for printing; a creating unit, configured to
create a style sheet for printing on which the part selected by
the selecting unit has been rearranged; a storage unit, config-
ured to store the style sheet in association with an address of
the print target Web page; an extracting unit, configured to, in
a case where a Web page newly targeted for printing is dis-
played, extract a style sheet to be used for the new Web page
from one or more style sheets stored by the storage unit, based
on an address of the new Web page; and a generating unit,
configured to generate a print page based on the style sheet
extracted by the extracting unit and the new Web page.
[0012] According to the present invention, the process of
printing a Web page in a layout desired by a user can be
realized without performing rearranging every time printing
is performed.

[0013] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 shows an example multi-column Web page.
[0015] FIG. 2 shows an example page for printing.
[0016] FIG. 3isablockdiagram showing a configuration of

an entire system according to a first embodiment of the
present invention.

[0017] FIG. 4 is a block diagram showing an internal sys-
tem of a print controller 105.

[0018] FIG. 5 shows an example of a print preview window.
[0019] FIGS. 6A and 6B are flowcharts showing a process-
ing flow of preview display, re-layout and printing.

[0020] FIG. 7 is a schematic view showing a process of
erasing unnecessary parts and re-laying out using a style
sheet.

[0021] FIG. 8 shows an example style sheet.
[0022] FIG. 9 shows an example style sheet DB.
[0023] FIG. 10 shows an example of a print preview win-

dow on which candidate thumbnails are displayed.

[0024] FIGS. 11A and 11B are flowcharts showing a flow
of'a process of selecting and printing a candidate.

[0025] FIG. 12 is a flowchart showing a processing flow
according to a second embodiment of the present invention.
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[0026] FIG. 13 is a conceptual view of a user forum style
sheet DB according to a third embodiment of the present
invention.

[0027] FIG. 14 is a conceptual view of a process of auto-
matically performing layout from a page title according to a
fourth embodiment of the present invention.

[0028] FIG. 15 is a flowchart showing a processing flow of
automatically performing layout from a page title.

[0029] FIG. 16 is a block diagram showing a system con-
figuration according to a fifth embodiment of the present
invention.

[0030] FIG. 17 is a block diagram showing a hardware
configuration of a computer.

DESCRIPTION OF THE EMBODIMENTS
Embodiment 1
FIG.3
Description of Web Browser

[0031] FIG. 3 illustrates an example configuration of an
entire system including an external environment of a Web
page printing apparatus according to a first embodiment of
the present invention. In FIG. 3, a computer 1 is connected to
the Internet 2 and a printer 3 by a network interface such as an
Ethernet®. A Web browser 10 is an application program that
operates on an operating system of the computer 1, that is, an
information processing apparatus. The Web browser 10
accesses a Web server specified by a designated address, that
is, an URL, and displays, as an image, Web content such as
HTML data or image data provided from the Web server. A
network controller 101, which is one of the components con-
stituting the Web browser 10, performs processing such as
Web content acquisition from the Internet 2. A page saving
unit 102, which is similarly one of the internal components of
the Web browser 10, saves Web content acquired by the
network controller 101 to a main storage apparatus such as a
memory or an external storage apparatus such as a hard disk.
The page saving unit 102 also extracts saved Web content in
response to a request from an external component.

[0032] A page display unit 103 extracts a Web page saved
by the page saving unit 102, and displays the Web page in a
window after interpreting description therein written in
HTML language. Also, the page display unit 103, in the case
where a style sheet is designated for the Web page, displays
the Web page after applying the style sheet. An input control-
ler 104 performs processing according to menu commands
performed on the Web browser 10 and input with respect to
links or buttons displayed on a Web page. In the case where a
link on a Web page is clicked, for example, the input control-
ler 104 instructs the network controller 101 to acquire the
Web page of that link.

[0033] A print controller 105 is a component that performs
the main processing of the present invention, and performs
processing such as print preview display, layout modification,
and printing of a Web page. The print controller 105 may be
incorporated as part of the Web browser 10 inadvance, or may
be a plug-in that can be added later. The internal system of the
print controller 105 will be discussed in detail later.

[0034] A graphics engine 11 is a component that controls a
rendering process of the operating system, and performs a
role of mediating rendering commands from a printing unit. A
printer driver 12 is software that receives rendering com-
mands mediated by the graphics engine 11, converts the ren-
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dering commands to PDL data that can be interpreted by the
printer 3, and outputs the PDL data. The printer 3 prints the
PDL data output by the printer driver 12. Note that an
example in which the printer 3 is a digital multifunction
peripheral connected to a computer by a network such as an
Ethernet is shown here. However, the present invention is not
limited to this, and may be an inkjet printer connected by a
USB interface.

[0035] FIG. 17: Hardware Configuration of Computer
[0036] FIG. 17 is a block configuration diagram represent-
ing an internal system of the computer 1, which is a generic
computer. A CPU 1701 performs control of the entire appa-
ratus in accordance with programs stored in a ROM 1702, a
RAM 1703 or an external storage apparatus 1705. These
programs include an operating system, a Web browser, and
plug-in software thereof. The RAM 1703 is used as a work
area for when the CPU 1701 performs various processing.
The external storage apparatus 1705 stores data and programs
such as an operating system (OS), application software, and
printer driver software. A keyboard 1704 or an input device
such a mouse (not shown) is a device for a user to provide
various instructions. A network I/F 1706 and a printer I/F
1707 are interfaces for connecting to a printer 20 via an
Ethernet or a dedicated interface, and sending and receiving
data. A monitor I/F 1708 is an interface for connecting to a
monitor and transferring display data. Also, reference
numeral 1709 is a common data bus.

[0037] FIG. 4: Detailed Description of Print Controller 105
[0038] FIG. 4isablock configuration diagram representing
an internal system of the print controller 105. A preview
window controller 21 plays a role of managing input and
output with respect to a print preview window. A style sheet
generating unit 22 is a component that generates a style sheet
for realizing a desired print layout in response to a request
from the preview window controller 21. A preview window
display unit 23 generates and displays a print preview win-
dow, a rearranged print preview window, thumbnail images
serving as print layout candidates, and the like. Displayed
windows will be discussed in detail later. A style sheet search
unit 24 searches for and acquires style sheet data from a style
sheet DB (database) 26 and a user forum style sheet DB 27. A
printing unit 25 is a component that applies a style sheet to a
Web page and performs a printing process via a graphics
engine. The style sheet DB 26 is a database that resides on a
hard disk in the computer 1, and is for saving style sheets.
Also, the user forum style sheet DB 27 is a database located in
a server on the Internet 2 accessible via the network controller
101. Style sheets generated by a user are saved in association
with information such as the URLs of printed Web pages and
creation dates/times in both the databases 26 and 27. The
record format in the databases and the role played by the
databases will be discussed later.

[0039] FIG. 5: Description of Screenshot of Print Preview
Window
[0040] FIG. 5 shows an example of a print preview window

displayed by the print controller 105. Here, assume the case
where an easily viewable page for printing such as FIG. 2 has
not been prepared with respect to a Web page such as shown
in FIG. 1. Hereinafter, an operation method for when the user
performs printing after rearranging an existing print layout
that is not easily viewable such as FIG. 1 into a print layout
that is easily viewable such as FIG. 2 will be described.

[0041] The input controller 104 of the Web browser 10
displays a print preview window 31, in the case where an
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instruction to display a print preview window ofthe Web page
currently being displayed is received. The print preview win-
dow 31 is divided into the two areas of the left side and the
right side, and an original preview image 32 and a re-laid out
preview image 33 are respectively displayed on the left side
and the right side. The original preview image is a preview
image of the case where the displayed Web page is printed
without modification. In contrast, the re-laid out preview
image is a preview image of the case where the Web page is
rearranged according to the user’s preference. In the example
in FIG. 5, the re-laid out preview image 33 is displayed on the
right side, but in an initial state, a blank preview image, that is,
a state where nothing is to be printed is displayed.

[0042] Here, with the selection of an area targeted for print-
ing, a portion that the user wants to print from the original
preview image 32, such as an area 34 on the Web page, for
example, is selected by the user with a mouse cursor or the
like. Note that an area on a Web page as referred to here is a
unit of description written using an HTML element, rather
than merely referring to an area that is displayed, and, here-
inafter, may also be called a part or an object. While this will
be discussed in detail later with reference to FIG. 7, a part in
the present example is an element or a group of elements
organized using “elements for organizing elements”.

[0043] The rearrangement of a part thus selected (selected
part) is performed by dragging and dropping the selected part
(e.g., area 34) in the preview image 33 on the right side with
a mouse.

[0044] While the various parts of a Web page are displayed
in the preview image 32, any part can be selected and dragged
and dropped in the preview image 33 if displayed in the
preview image 32. Once the selected part has been dragged
and dropped in the preview image 33, a copy 35 of the
selected part is created and displayed on the preview image
33. This preview image 33 is set as the print target.

[0045] Further, the copy 35 of the selected part can be
resized, by the user grabbing and dragging a frame 351 (dis-
played with a dotted line in FIG. 5) of the copy 35 of the
selected part with a mouse cursor, for example. In the case
where text is included in the selected part 34, and the text does
not fiton one line and is returned in accordance with the width
of the frame, the return position shifts in accordance with an
increase in the width of the copy 35 of the selected part.
Layout can thereby be performed so as to display a large
number of characters on one line. Further, the copy 35 of the
selected part can also be repositioned by holding the middle,
for example, of the copy 35 of the selected part and dragging
the copy around in the image 33, for example.

[0046] Note that because the operations for selecting and
rearranging parts can be repeated any number of times, it is
also possible to print the preview image 33 after arranging a
plurality of parts therein. Selected parts can also be deleted
from the preview image 33. When the print layout has been
decided, the user is able to print the preview image 33 from
the printer 3 by pressing a print button 36.

[0047] FIG. 7: Schematic View of Erasing Unnecessary
Parts and Performing Re-Layout Using a Style Sheet

[0048] Next, the operations by the user illustrated in FIG. 5
will be described in association with corresponding process-
ing in the print controller 105. Before that, firstly a style sheet
will be described. FIG. 7 is a schematic view representing the
mechanism that enables a part that the user wants to print to be
selected and rearranged.
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[0049] A pre-rearrangement Web page 41 is constituted by
parts 42 to 45. With the HTML language, “elements for
organizing elements” such as <div/>and <span/> are defined,
and an ID attribute (unique identifier of each part) can be
assigned to each element. A “part” in the present embodiment
refers to an element or a group of elements organized by these
“elements for organizing elements”. In FIG. 7, parts having
the IDs “header”, “navigation”, “sponsored”, “contents” are
included. These parts each include elements describing the
designation of text and images, the arrangement thereof, and
the like. The ID attributes of these <div/> elements (and also
<span/> elements that are not shown) can be referred to from
a style sheet or a script associated with the Web page, and are
used as part names, so to speak, constituting the Web page. A
Web page 41 in FIG. 7 is constituted by referring to the ID
attributes “header”, “navigation”, “sponsored”, “contents” of
the <div/> elements in this way. A rearranged Web page 46 to
which a style sheet has been applied is configured so as to
display only the <div/> element of the ID attribute “contents”
out of these ID attributes.

[0050] FIG. 8: Example Style Sheet

[0051] FIG. 8 shows an example style sheet. A style sheet is
a format for controlling the appearance of the background,
text and layout of a Web page. While the details of the format
will be omitted, the example in FIG. 8 is an example style
sheet 48 for realizing the Web page 46 in FIG. 7. With the style
sheet 48, the elements having the IDs “header”, “navigation”
and “sponsored” are hidden using the description {display:
none;}. On the other hand, the element having the ID “con-
tents” represents, with the description {width:100%}, an
instruction relating to display and layout, such that the width
of'the part is set to 100% with respect to the width of the area
in which the part is arranged. Once the style sheet 48 of the
present example has been associated with the Web page 41 in
FIG. 7, parts 42, 43 and 45 having the IDs “header”, “navi-
gation” and “sponsored” will be hidden. On the other hand,
the Web page is converted to a layout in which a part 47
having the ID “contents”, which is designated to be displayed
at 100%, occupies the full width of the page. As aresult, a new
Web page 46 whose parts have been rearranged is generated
as an image and displayed. In this way, using a style sheet
enables the appearance to be modified without modifying the
original Web page.

[0052] FIGS. 6A and 6B: Processing Flow of Preview Dis-
play, Re-Layout, and Printing

[0053] Next, the operations by a user illustrated in FIG. 5
will be described using FIGS. 6 A and 6B, in order to associate
these operations with corresponding processing in the print
controller 105. FIGS. 6A and 6B are flowcharts showing a
processing flow of preview display, re-layout and printing by
the print controller 105. Note that the flowcharts of the present
application are realized by the CPU 1701 in FIG. 17 executing
associated programs. Also, the procedure in FIGS. 6 A and 6B
is started in a state where the Web browser 10 has already been
executed, a designated Web page has been acquired from a
Web server, saved and displayed, and the print controller 105
is waiting for input.

[0054] Firstly, in step S101, the preview window controller
21 receives input of a command to display a print preview of
the Web page currently being displayed on the page display
unit 103. This command is input in response to an instruction
from the user, for example. Next, in step S102, the preview
window controller 21 acquires the data of the currently dis-
played Web page from the page saving unit 102, and transmits
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the data to the preview window display unit 23. Next, in step
S103, the preview window display unit 23 generates and
displays the print preview window 31.

[0055] Next, in step S104, the preview window display unit
23 interprets the Web page data acquired from the page saving
unit 102, and displays a print preview image 32 tailored to the
Web page data on the left side of the print preview window 31.
In step S105, the preview window display unit 23 displays a
blank preview image, which is the initial state of the re-laid
out preview image 33, on the right side of the print preview
window 31. Next, in step S106, the preview window control-
ler 21 waits for input of an operation by the user, and, if input
is received, branches according to the instruction content.
That is, the preview window controller 21 receives a parts
rearrangement instruction resulting from a drag-and-drop
operation by the user, determines the content of the received
instruction, and branches according to the content. The pre-
view window controller 21 branches to step S107 if it is
detected that a part on the preview image 32 that the user
wants to print has been selected by the user using a mouse, for
instance, and dragged and dropped in the preview image 33.
On the other hand, the preview window controller 21
branches to step S120 if input to the print button 36 is
detected.

[0056] Once a rearrangement instruction has thus been
received, the part that has been dragged and dropped is dis-
played in the preview image 33 on the right side, as a result of
the next steps S107 to S113. In step S107, the preview win-
dow controller 21 analyzes the description of the element
written in HTML language in the selected part that has been
dragged and dropped, and acquires the ID of the part included
therein. With the drag-and-drop function provided by the
operating system, various formats are supported in terms of
the format of objects to be dragged, and the HTML format is
supported as one of those. Once a part (object) in HTML
format has been dragged and dropped, it is possible, in the
window in which the part was dropped, to acquire a source
code of the HTML language of the part.

[0057] Thepreview window controller 21 analyzes the con-
tents of the HTML language thus dropped, and extracts the ID
attribute of the <div/> or <span/> element. In the case where
aplurality of IDs are located in the HTML source code of the
selected part, these are all acquired. Next, in step S108, the
style sheet generating unit 22 receives the ID acquired at step
S107 from the preview window controller 21, and adds the ID
to a display target 1D list. The display target ID list is a list
held in memory by the preview window controller 21, and is
used for managing information on parts displayed in the
rearranged print preview image 33 on the right side.

[0058] Because the number of parts displayed in the pre-
view image 33 increases as the result of user operations, the
display target ID list is updated each time. Next, in step S109,
the style sheet generating unit 22 this time analyzes the cur-
rently displayed Web page acquired from the page saving unit
102, and acquires the IDs of all parts. From the next steps
S110 to S112, the processing is repeatedly performed for all
parts in the Web page whose IDs were acquired at step S109.
[0059] In step S110, the style sheet generating unit 22
focuses sequentially on the IDs of the parts acquired from the
Web page at step S109, and determines whether the ID of the
part focused on exists in the display target ID list. If the ID of
the part focused on does exist in the list, the processing
proceeds to step S111, and if the ID does not exist in the list,
the processing proceeds to step S112. In step S112, the style
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sheet generating unit 22 writes the element (i.e., part) having
that ID into the style sheet so as to be hidden. Specifically, the
style sheet generating unit 22 adds description designating a
display attribute such as “id{display:none;}” to the style
sheet with respect to the element having that ID. A style sheet
as referred to here is character string information held in
memory by the style sheet generating unit 22, and is updated
by steps S111 and S112 and by step S116 (discussed later).
The content thereof'is as illustrated in F1G. 8. Hereinafter, this
style sheet in memory will be assumed to be the style sheet 48,
along the lines of the schematic view in FIG. 8. On the other
hand, in step S111, the style sheet generating unit 22 writes
the element having that ID into the style sheet 48 so as to be
displayed. In the case where an element is to be displayed, it
is not necessary to explicitly specify a display attribute, unlike
hiding an element, but because of the possibility of a display
attribute being designated at step S116, the style sheet gen-
erating unit 22 writes only the ID into the style sheet 48, such
as “id{ }”, without providing a display attribute.

[0060] When steps S110 to S112 have been executed with
regard to the IDs of all parts in the Web page, the processing
proceeds to step S113. In step S113, the preview window
controller 21 generates a print layout image by applying the
style sheet 48 generated by the style sheet generating unit 22
in steps S111 to S112 to the Web page acquired at step S109,
and displays the print layout image as the image 33. Here,
with the print layout displayed in the preview image 33, parts
that have not been selected and dropped at step S106 will all
be hidden by the style sheet.

[0061] Next, if the Web partindicated by reference numeral
47 in the schematic view of FIG. 7 is repositioned or resized
as aresult of the user repositioning or resizing the window, the
preview window controller 21, in step S114, detects the posi-
tion or the size modified according to the operation. That is,
the preview window controller 21 receives designation of the
modified position or size. Next, in step S115, the preview
window controller 21 converts the position or size on the
window acquired at S114 to a position or size on the page.
Specifically, the preview window controller 21 calculates the
actual size or position on the page, from the relative positional
coordinates in the preview image 33 representing the laid out
page and the ratio of the size of the window of the preview
image 33 and the actual size of the page. Next, in step S116,
the style sheet generating unit 22 reflects information on the
position or the size calculated at step S115 in a position or a
size serving as a display attribute value of the ID of the part in
the style sheet 48. Specifically, assume, for example, that an
operation has been performed to move the position of the
selected part to a position (15 pixels, 15 pixels) from the top
left edge ofthe page, and make the horizontal width of the size
the full width of the page. In this case, the preview window
controller 21 sets the display attribute of anid1 corresponding
to the part of the style sheet 48 to a value such as the follow-
ing, for example.

[0062] id1{position:absolute;top:15px;left:15px;width:
100%}
[0063] This is description that applies a modification in

position and size corresponding to the above operation to the
part.

[0064] Next, instep S117, the preview window display unit
23 again generates a print layout image by applying the style
sheet 48 updated at step S116 to the Web page acquired at step
S109, and displays the print layout image as the preview
image 33. By reflecting the modification in position and size
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on the window in the style sheet and applying the updated
style sheet to the Web page in this way, a print preview image
that has been re-laid out without changing the content of the
Web page can be obtained. After step S117, the processing
returns to step S106, and the preview window controller 21
receives input of an operation by the user.

[0065] If input to the print button is detected at step S106,
the printing unit 25, in step S120, prints the Web page to
which the style sheet 48 obtained at step S117 has been
applied, or prints a blank sheet in the case where no rearrange-
ment operation has been performed. Normal browsers are
equipped with a technique for printing a Web page, and this
can be utilized without modification. Note that in order to
prohibit printing of a blank sheet here, the preview window
controller 21 can also be configured not to accept input to the
print button in step S106 in the case of a blank sheet.

[0066] Finally, in step S121, the style sheet generating unit
22 saves the style sheet 48 generated at step S117 in the style
sheet DB 26 in association with the URL of the printed Web
page.

[0067] Note that at step S106 of FIG. 6A, it was disclosed
that the only choice was between the rearrangement operation
and the print operation, but other operations, such as cancel-
lation of an operation, can of course be accepted. In that case,
processing according to the operation can of course be
executed.

[0068] According to the present embodiment as described
above, the layout of a Web page can be easily modified.
[0069] FIG. 9: Example Style Sheet DB

[0070] FIG. 9 shows example records saved in the style
sheet DB 26. The style sheet DB 26 includes “URL”, “Style
Sheet”, “Creation Date/Time”, and “Usage Frequency” as the
fields of records. The URLs and style sheets are, as above-
mentioned at step S121, respectively the URLs of print target
Web pages and style sheets 48 for realizing layouts in which
parts to be printed have been selected and rearranged by the
user himself or herself. The date and time at which step S121
was executed is saved as the creation date/time. As will be
mentioned later with regard to the usage frequency, the num-
ber oftimes that a saved style sheet is used in printing the Web
pages of URLSs other than the URL saved in association with
the style sheet is saved in this field.

[0071] This style sheet DB 26 is utilized when printing a
Web page with the same or similar URL, in a Web site thathas
been printed with the procedures of steps S101 to S121. In
other words, reducing the operation load of the user is real-
ized by storing created style sheets so as to be usable when
printing other Web pages.

Embodiment 2

[0072] Next, an embodiment 2 that expands on embodi-
ment 1 will be described. Note that description of points in
common with embodiment 1 will be omitted. The present
embodiment is intended to enable re-layout when printing a
Web page to be more easily performed, by effectively reusing
style sheets registered in the style sheet DB 26. More specifi-
cally, a style sheet having an association with the displayed
Web page, out of the style sheets registered in the style sheet
DB 26, is displayed on a print preview window as a thumb-
nail. A style sheet having an association is a style sheet that
was used for printing a Web page specified by a URL that
includes the same server name, that is, the same domain name
as the Web page that the user is trying to print. The reason for
this is that because an ID is assigned to each part in a Web
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page as shown in FIG. 7, and the creator will be the same if the
Web pages belong to the same Web site, the naming rules of
these IDs will often be the same. For example, with most news
sites, the body, title, photographs and the like of news articles
will be different for each Web page, but it is highly likely that
they will all be configured by the same template, that is, by
Web parts assigned with the same IDs. According, if in the
Web pages are in the same Web site, it is highly likely that the
layout can be modified in the same way, even if a style sheet
corresponding to a give Web page is applied to a different Web
page. Utilizing of this fact, style sheets and Web pages are
associated by domain name. Then, by selecting one of the
candidate thumbnails, a layout that uses a style sheet can be
realized, without selecting or rearranging the parts of the Web
page. Hereinafter, the processing and the like of the present
embodiment will be described.

[0073] FIG. 10: Description of Screenshot of Window Dis-
playing Layout Candidate Thumbnails

[0074] A window 31 in FIG. 10 is an example window
where the user is able to choose and print a favored layout
from among the candidates. Here, assume that the user has
opened and is trying to print a Web page in the same Web site
but with a different URL to the Web page printed in FIG. 5,
that is, a Web page in which the domain name portion of the
URL is the same. The role and arrangement of user interfaces
such as the original preview image 32 on the left side, the print
preview image 33 that the user would like to print on the right
side and the print button 36 are unchanged from the example
window shown in FIG. 5. A difference with FIG. 5 lies with
candidate thumbnails 49 displayed at an upper part of the
window. Candidate thumbnails 49 are displayed in the case
where pages in the same Web site as the page that the user is
currently trying to print have previously been printed.
[0075] The candidate thumbnails each correspond to a pre-
vious style sheet used in printing a page in the same Web site.
Printing can be performed after applying a style sheet corre-
sponding to the selected thumbnail to the current Web page by
selecting one of these candidate thumbnails. The candidate
thumbnails are arranged in order of decreasing usage fre-
quency from the left, and if there are a plurality of candidates,
the print preview image 33 is displayed as a result of having
automatically selected and applied the style sheet on the far
left with the highest usage frequency. In other words, the style
sheets are displayed in order from the style sheet with the
highest priority level. The user is able to directly press the
print button 36 and print the print preview image 33 if he or
she likes that print layout, and is also able to select a different
candidate if he or she does not like that print layout. Of
course, in order to make a new print layout that is completely
different, the user may perform rearrangement in line with the
flow shown in FIGS. 6A and 6B. For that purpose, a blank
thumbnail may be added to the thumbnails displayed as can-
didates, or a button or the like for deleting all of the parts of the
preview image 33 may be provided.

[0076] The work involved in rearranging the layout of a
Web page is more or less predicable, such as deleting adver-
tisements and navigation bars, and adjusting the width of the
body, and the user’s workload can be reduced by automati-
cally saving and reusing such work content as style sheets.
Next, the flow of the abovementioned reuse of style sheets
will be described using FIGS. 11A and 11B.

[0077] FIGS. 11A and 11B: Flow of Layout Candidate
Application and Selection Process
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[0078] FIGS. 11A and 11B are flowcharts showing a flow
of'applying and printing a previous print layout using the style
sheet DB 26. The flow from display of the preview window 31
to display ofthe default print preview image 32 on the left side
performed by the preview window controller 21 from steps
S201 to S204 is similar to steps S101 to S104.

[0079] In step S205, the style sheet search unit 24 acquires
the URL of the Web page that the user is trying to print. Next,
in step S206, the style sheet search unit 24 extracts the domain
name portion from the URL acquired in step S205. For
example, if the URL that the user is trying to print is
“http://------ .com/article/20081019aaa”,  the  extracted
domain name will be “------ .com”. In the next steps S207 to
S208, the style sheet search unit 24 extracts the entries from
the style sheet DB 26 one by one, and perform processing on
each entry.

[0080] In step S207, the style sheet search unit 24 judges
whether the URL of the entry extracted from the style sheet
DB 26 includes the domain name portion extracted at step
S206. For example, assuming that the URL that the user is
tryingto printis “http://------ .conv/article/20081020bbb”, and
that the URL of an entry saved in the style sheet DB 26 is
“http://------ .com/article/20081019aaa”, the URLs will be
different on comparison, but because the domain name por-
tions are the same on comparison, the URL will be judged to
include the same domain name portion. If the URL does
include the same domain name, the processing proceeds to
step S208, and if the URL does not include the same domain
name, no further processing is performed on that entry, and
the next entry is extracted, before the processing again pro-
ceeds to step S207.

[0081] Next, in step S208, the preview window controller
21 applies the style sheet of the entry to the print target Web
site to create a thumbnail image to serve as a candidate. A
candidate thumbnail image is small at around one third the
size of the preview image 32 or the preview image 33, but
enables the approximate arrangement of the Web parts to be
distinguished despite being small.

[0082] When the above steps S207 and S208 have been
performed with regard to all entries in the style sheet DB 26,
the processing proceeds to step S209. Next, in step S209, the
preview window display unit 23 determines whether there are
one or more candidate thumbnail images created in step S208,
and if there are, the processing proceeds to step S210. On the
other hand, if there are not one or more candidates, the pro-
cessing proceeds to step S105 illustrated in FIG. 6A, and
subsequently becomes the flow in which the user himself or
herself selects and rearranges the print target Web parts.
[0083] If there are one or more candidates, the preview
window display unit 23, in step S210, displays the thumbnail
images in a position at the top part 49 of the window, arranged
from the left in descending order of the “usage frequency”
recorded in the style sheet DB 26. If usage frequencies are the
same, the thumbnail image with the most recent “creation
date/time” may be displayed first, for instance. Also, all can-
didate thumbnail images, that is, the full number of style
sheets found to correspond to URLs that have the same
domain name may be displayed, or a limited number may be
displayed, such as the top three. These candidate thumbnails
notonly represent an overview of the layouts, but also serve as
input means that can be selected by a mouse or a keyboard.
[0084] Next, instep S211, the preview window display unit
23 sets the thumbnail furthest to the left side (thumbnail
created from the style sheet used the most number of times) to
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a state of being selected as the default candidate. Further, in
step S212, the preview window display unit 23 generates a
print preview image by applying the style sheet selected at
step S211 to the Web page, and displays the print preview
image as the print preview image 33 on the right side of the
window. The user himself or herself is able to switch to a
desired layout by confirming and selecting a candidate
thumbnail. However, the user’s workload can be reduced as a
result of the preview window display unit 23 performing the
selection in advance, because of it being highly likely that the
most used style sheet will be favored by the user.

[0085] Next, in step S213, the preview window controller
21 waits for input of an operation by the user from the input
controller 104, and, if input is received, determines the opera-
tion content thereof. If input of a selection of a different
candidate thumbnail from the user is detected, the processing
branches to step S214. In step S214, the preview window
display unit 23 generates a print preview image by applying
the style sheet corresponding to the selected candidate
thumbnail to the Web page, and displays the print preview
image as the print preview image 33 on the right side of the
window. The user is able to repeat step S214 until a favorable
layout is found.

[0086] Next, in step S215, the preview window controller
21 determines whether the operation received at step S213 is
input to the print button. The preview window controller 21,
in the case of detecting input with respect to the print button
36, branches to step S216. In step S216, the printing unit 25
performs printing after applying the style sheet last selected at
step S214 to the Web page. In step S217, the style sheet search
unit 24 increases by one and saves a “usage frequency”
counter of the entry that includes the style sheet used in
printing, and updates the style sheet DB 26. If the operation
received in step S215 is not input to the print button, the
processing branches to step S106 in FIG. 6 A. At step S106,
the user is further able to edit the laid out preview image 33.
[0087] The chances of the style sheet selected from the
candidates being used the next time printing is performed
thereby increase. Note that in step S215, the other operations
are all determined to be the shifting of parts, but the present
invention is not limited to this, and the other operations can be
determined with respect also to selection of a blank style
sheet, cancellation of an operation, or the like, for example.
Of course, if those operations are performed, processing tai-
lored to those operations is executed.

[0088] In the present embodiment as described above, if a
Web page in a given Web site has been rearranged and printed,
it is subsequently possible to automatically print Web pages
in the same Web site in a desired layout, without rearranging
those Web pages. Also, if there are a plurality of layout can-
didates, a desired layout can be selected and printed from
those candidates.

Embodiment 3

[0089] Next, the processing of a Web page printing appa-
ratus according to an embodiment 3 of the present invention
will be described using the flowchart of FIG. 12.

[0090] FIG. 12: Processing Flow of Candidate Search by
URL Comparison

[0091] Inembodiments 1 and 2, whether the domain names
of URLs are the same is used as a basis for applying a style
sheet used in the print layout rearrangement of a given Web
page to a different Web page. However, it is possible that,
even with the same news site, for example, original layouts
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will differ greatly between the pages of individual news
articles and gallery pages in which news photographs are
collected or the pages of columns, and that the types of parts
constituting Web pages will also differ. In such cases, away of
picking a style sheet that best suits the Web page that the user
is trying to print, from among style sheets associated with the
same domain, is required.

[0092] In view of this, in the present embodiment, means
for selecting the optimum style sheet by comparing URLs in
detail will be discussed. In the present embodiment, the con-
figuration is unchanged from embodiment 2, but the process-
ing from steps S206 of FIG. 11A to S211 of FIG. 11B dis-
cussed in embodiment 2 is replaced with processing from
steps S301 to S307.

[0093] FIG. 12 shows a flowchart representing the process-
ing from steps S301 to S307. The processing of the present
embodiment replaces steps S206 in FIG. 11A to S211 in FIG.
11B with these steps S301 to S307.

[0094] Firstly, in step S301, the style sheet search unit 24
extracts a pathname portion together with the domain name
portion of the URL of the Web page that the user is trying to
print, and further extracts one or more phrases, using slash
symbols included in the pathname as delimiters. For example,
in the case where the URL of the Web page is “http //.com/
article/20081020bbb”, the domain name portion is “------
com” and the pathname portion is “article/ 20081020bbb”
Further, when the pathname is broken down using the slash
symbols as delimiters, the two phrases “article” and
“20081020bbb” are extracted. Note that hereinafter, because
the pathname portion, when viewed in terms of the whole
URL, can also be taken as a single phrase partitioned by slash
symbols, the phrases constituting the pathname and the
domain name portion will both be treated as “phrases” with-
out distinguishing between them.

[0095] Inthe nextsteps S302 to S304, the style sheet search
unit 24 extracts the entries from the style sheet DB 26 one by
one, and performs processing on each entry. In step S302, the
style sheet search unit 24, with reference to the URL of the
entry extracted from the style sheet DB 26, counts how many
of the phrases extracted at step S301 are included, taking the
word order into consideration, and stores the number of
matching phrases in association with the entry. The counting
method of this step S302 will be described using an example.

[0096] For example, in the URL ““------ .com/photonews/
200804 of entry #1 in the style sheet DB 26 shown in FIG. 9,
firstly the first phrase “------ .com” (domain name), is

included, but because the remaining phrases “article” and
“20081020bbb™ are not included, the number of matching
phrases is “1”. With the method of counting matching
phrases, the counting ends at the point at which a phrase that
does not match appears, because of taking into consideration
the order, namely, first phrase, second phrase, and so on.

Further, with regard to the URL “------ .com/article/
20080320aaa” of entry #2 as an example, because the two
phrases “------ .com” and “article” are included in order, the

matching number is “2”.

[0097] Next, in step S303, the style sheet search unit 24
judges whether the number of the phrases counted at step
S302 is one or more. If one or more, the processing proceeds
to step S304, and if not one or more, no further processing is
performed on that entry, and the next entry is extracted, before
the processing again proceeds to step S302.

[0098] In the next step S304, the preview window control-
ler 21 creates a thumbnail image to serve as a candidate by
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applying the style sheet of the entry to the Web page. Next, in
step S305, the preview window display unit 23 determines
whether there are one or more candidate thumbnail images
created in step S304, and if there are, the processing proceeds
to step S306. On the other hand, if there are not one or more
candidate thumbnail images, the processing proceeds to step
S105 illustrated in FIG. 6A, and subsequently becomes the
flow in which the user himself or herself selects and rear-
ranges the print target Web parts, similarly to the first embodi-
ment.

[0099] In the case of there being one or more candidates,
the preview window display unit 23, in step S306, reorders the
thumbnail images, with the number of matching phrases
counted at step S303 as a first basis and the usage frequency
of entries as a second basis, and displays the thumbnail
images in a position at the top 49 of the window. In embodi-
ment 1, candidates were reordered on the basis of only the
usage frequency of entries, but in embodiment 3, candidates
are reordered with preference given more to the number of
matching phrases at step S303.

[0100] For example, entries #1, #2 and #4 are chosen as
candidates with one or more matching phrases, from among
the entries in the style sheet DB 26 of FIG. 9. When they are
reordered on the basis used in embodiments 1 and 2, the order
will be entries #1, #4 and #2 in descending order of usage
frequency, but when the entries are reordered in accordance
with the basis of the present embodiment, the order will be
entries #2, #1, and #4. The reason being that since the URL of
entry #2 out of the three entries serving as candidates is
“http://------ .com/article/2008320aaa”, the two phrases
EEEEEE .com” and “article” match the URL “http://------ .com/
article/20081020bbb” of the Web page that the user is trying
to print. In contrast, because the URLs of entries #1 and #4
have only one matching phrase, that is, the domain name, the
priority of these entries is lower than entry #2. In the case
where the number of matching phrases is the same, as with
entries #1 and #4, entry #1 will have a higher priority than
entry #4 because usage frequency is used as the next basis.
[0101] Finally, instep S307, the preview window controller
21 sets the thumbnail on the left side that was reordered after
being judged to have the highest priority to a state of being
selected as the default candidate. Since the URL of entry #2
furthest to the left is similar to the URL of the Web page that
the user is trying to print, it is all the more likely that the
configuration of the Web page and, further, the naming rules
with respect to the Web parts will be similar compared with
when only the domain name matches. Thus, it can be said that
it is also more highly likely that the Web page that the user is
tryingto print will be converted to a print layout desired by the
user, when the style sheet of entry #2 is applied.

[0102] As aresult of the processing in the above described
steps S301 to S307, it is highly likely that an optimum style
sheet will be automatically applied to the Web page that the
user is trying to print, further enabling to the user’s workload
to be reduced.

Embodiment 4
FIG. 13
Conceptual View of User Forum Style Sheet DB

[0103] Next, a Web page printing apparatus according to an
embodiment 4 of the present invention will be described
using the conceptual view of FIG. 13. In embodiments 1 and
2, the style sheet DB 26 that is local to the computer 1 was
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used as a destination for recording style sheets including
rearranged layout information and searching for previously
registered style sheets. However, since a corresponding style
sheet is not registered unless a Web page is printed by the user,
the problem remains of the user not being presented with
candidates and having to perform rearrangement, in relation
to a Web page that is being visited for the first time or a Web
page that is being printed for the first time.

[0104] In view of this, in embodiment 4, a method of pre-
senting print layout candidates, by making use of the style
sheets of other users stored in the user forum style sheet DB
27 on the Internet 2, will be discussed. FIG. 13 is a schematic
view representing the user forum style sheet DB 27 being
used by a plurality of users. Note that while reference numer-
als such as S401, S402 and S40X will appear in the following
description, these are merely to facilitate the description and
are not intended to refer to the drawings.

[0105] Computers 51, 52, 53 and 54 are computers that are
each equipped with the Web page printing apparatus of the
present invention, and a user of each computer prints Web
pages using the present printing apparatus. These computers
are all in a state of being communicable with the user forum
style sheet DB 27 via the Internet 2. The user forum style
sheet DB 27 is in actual fact a database server, and may have
a single server configuration or a configuration extended by a
plurality of servers. Also, the format of database records held
by the user forum style sheet DB 27 is the same format as the
local style sheet DB 26.

[0106] Instep S121 of embodiments 1 and 2, the style sheet
generating unit 22 registers the style sheet that was used in the
style sheet DB 26 in association with the URL ofthe page that
was printed, after printing the Web page. In the present
embodiment, after this S121, the style sheet generating unit
22 further saves the style sheet in the user forum style sheet
DB 27 in association with the URL via the network controller
101 (step S401). Once processing of this step S401 has been
executed a plurality of times in the computer 51, 52 and 53,
for example, a large number of entries will have been saved to
and stored in the user forum style sheet DB 27.

[0107] Because the users of the computers print various
Web pages of various Web sites, there will be many kinds of
saved URLs and style sheets associated with these URLs.
Here, next assume that another computer 54 has opened the
print preview window 31 in order to print a given Web page.
In embodiment 3, style sheets to serve as candidates were
retrieved from only the local style sheet DB 26, but in the
present embodiment, style sheets to serve as candidates are
also retrieved from the user forum style sheet DB 27.

[0108] That is, the style sheet search unit 24 also performs
the processing from step S205 to S211 for searching the local
style sheet DB 26 and displaying candidates with regard to the
user forum style sheet DB 27, via the network controller 101
(S402). As a result of this processing of S402, the possibility
exists of being able to borrow and use style sheets created by
other users by searching the user forum style sheet DB 27,
even if style sheets to serve as candidates are not found in the
local style sheet DB 26. The possibility of finding a style sheet
that corresponds to the Web page that the user is trying to print
with the processing of step S402 is small when there are few
computers that perform the registration process of S401, but
increases as the number of computers increase to a few dozen,
or a few hundreds, or an unspecified number.

[0109] Inthe case where printing has been performed using
a style sheet retrieved with the user forum style sheet DB 27,
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the style sheet search unit 24 increases by 1 and saves the
usage frequency of the corresponding style sheet via the
network controller 101 (step S403). Because a style sheet
whose usage frequency is increased by this step S403 is
preferentially displayed on the left side when displayed as a
candidate at step S402, the possibility of this style sheet being
further used numerous times as a “popular” style sheet
increases. Note that in the case where style sheets to serve as
candidates are found in both the local style sheet DB 26 and
the user forum style sheet DB 27 in step S402, various bases
are conceivable as a way of reordering these candidates. For
example, the candidates may simply be reordered on the basis
of usage frequency, or candidates found in the local style
sheet DB 26 may be preferentially displayed to the left side of
candidates found in the user forum style sheet DB 27, even if
the usage frequency is less.

[0110] As a result of the above-described processing from
steps S401 to S403, a layout suitable for printing can be
borrowed and the Web page printed, by utilizing the possibil-
ity of there being someone who has performed printing even
if the user himself or herself has not performed printing,
enabling the user’s workload to be reduced.

Embodiment 5
FIG. 14
Conceptual View of Auto-Layout Function

[0111] Next, a Web page printing apparatus according to an
embodiment 5 of the present invention will be described
using FIGS. 14 and 15. In Embodiment 4, means for an
unspecified number of users being able to retrieve an opti-
mum style sheet from the user forum style sheet DB 27, even
if there is not a suitable style sheet in the local style sheet DB
26, was discussed. However, in the case where a suitable URL
is also not registered in the user forum style sheet DB 27, that
is, in the case where the user is trying to print a page that
nobody has ever printed, the user will have to rearrange the
print layout manually.

[0112] Inview of this, in embodiment 5, a method of auto-
matically generating a layout suitable for printing from a title
given to the Web page, even if a style sheet registered in a
database in advance is not found, will be discussed.

[0113] FIG. 14 is a conceptual view representing an over-
view of the present embodiment 5. A title 61 is an example
title of a Web page that the user is trying to print. An element
<Title/> for deciding the page title is defined in HTML lan-
guage. The page title is, as the name suggests, a title suc-
cinctly representing a given Web page, and is normally dis-
played on a title bar or tab sheet of a Web browser, and used
as a default title of a bookmark. Since it is extremely highly
likely that a keyword included in this title will have an asso-
ciation with the content written in the body of the Web page,
it can be said that there is a possibility of being able to judge
a Web part to be printed from the keyword in the title, and
conversely to eliminate unnecessary parts with loose associa-
tions.

[0114] Inview of this, the Web page is searched in relation
to terms constituting the title such as shown in the title 61, and
the places where terms appears are counted for each Web part.
With the example in FIG. 14, the case is shown where, out of
parts 62 to 65, three terms respectively appear in parts 63 and
64, and none of the terms appear in the parts 62 and 65. As a
result, layout is performed by combining the parts so as to
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include either or both of the parts 63 and 64, and thumbnails
thereof are presented to the user as candidate layouts 66, 67
and 68.

[0115] Itis possible that none of these layouts 66, 67 and 68
will be a layout that the user hoped for. However, because
there is a good chance of there at least being a layout from
which Web parts not required in printing have been elimi-
nated, it is worth choosing this layout as a candidate when an
existing style sheet cannot be used. Hereinafter, the process-
ing for finalizing the layout automatically as shown in this
conceptual diagram will be described in detail.

[0116] FIG. 15: Flow of Auto-Layout Function

[0117] FIG. 15 is a flowchart showing processing by the
Web page printing apparatus according to embodiment 5. The
processing of the present embodiment is intended to replace
steps S205 to S211 of embodiment 2. Alternatively, in
embodiment 4, steps S401 and S402 are replaced by FIG. 15.
[0118] Firstly, in step S501, the preview window controller
21 acquires the title from the Web page data. The title is
contained in the <Title/> element, as discussed previously.
[0119] Next, in step S502, the preview window controller
21 extracts keywords from the title acquired at step S501. As
upstream processing of the keyword extraction, natural lan-
guage processing is performed to divide the title into units of
terms, in the case where, unlike English, breaks in the terms
cannot be mechanically judged, such as when the language of
the title is Japanese or Chinese. As for the method of extract-
ing keywords from the terms, various methods are conceiv-
able such as choosing only proper nouns, or also including
common nouns while excluding only particles, prepositions
and the like. In the present example, “weather”, “forecast”
and “Tohoku” are treated as keywords, excluding only the
preposition “for” from the title 61 shown in FIG. 14.

[0120] In the next steps S503 to S505, processing is per-
formed with regard to the Web parts included in the Web page.
In step S503, the preview window controller 21 counts the
number of times each of the extracted keywords appears in the
Web page, and derives a total. In the case where a given
keyword appears a plurality of times, the full number of
appearances may be counted, or the plurality of appearances
may only be counted as one appearance. Also, in the case
where proper nouns appear, a single appearance may be
weighted to count for a plurality of appearances. Note that
when searching the HTML data of a Web page, only the actual
text characters appearing in the window may be set as the
search target, or text and the like contained in ALT attribute
data representing notes on the image data may also be
included as the search target.

[0121] Next, in step S504, the preview window controller
21 judges whether the total counted is one or more, and if one
or more, proceeds to S505, and if not one or more, performs
no further processing on that part, and again performs the
processing of S503 with regard to the next part. In step S505,
the preview window controller 21 adds the ID of the Web part
to the display target ID list. The total number of times each
keyword appears in each part is derived by repeating the
above steps S503 to S505 in relation to all Web parts, and one
or more parts are stored as display targets.

[0122] Next, in step S506, the style sheet generating unit 22
extracts arbitrary combinations from the stored one or more
display target IDs. Arbitrary combinations indicates three
combinations (AB), (A) and (B) when two parts A and B are
display targets, and seven combinations (ABC), (AB), (BC),
(CA), (A), (B), and (C) when three parts A, B and C are
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display targets, for example. The number of combinations
when n parts are display targets will be 2¥—1.

[0123] Next, instep S507, the style sheet generating unit 22
chooses a maximum of M candidates that can be displayed in
the window in descending order of the number of parts
included therein, from all of the combinations derived at step
S506, and generates corresponding style sheets. When the
number of candidate thumbnails that can be displayed on the
print preview window 31 is M, the style sheet generating unit
22 chooses M combinations in descending order of the num-
ber of parts included therein, from the combinations of parts.
Descending order of the number of parts included therein
means in descending order of the combinations having a large
number of parts, such as (ABC), (AB) and (BC) in the case of
there being three parts A, B and C, for example. The reason
for doing this is to ensure that as many Web parts in which
keywords are located are printed as possible. Of course, com-
binations may be chosen or reordered in accordance with
another basis as necessary, such as in ascending order of the
number of parts.

[0124] Next, in step S508, the preview window controller
21 applies the M style sheets generated in step S507 individu-
ally to the Web page that the user is trying to print, and obtains
thumbnail images. Finally, in step S509, the preview window
display unit 23 displays the candidate thumbnail images from
the left in the print preview window 31 in descending order of
the number of parts included therein, selects the candidate
furthest to the left, and displays the selected candidate in the
corresponding print preview image 33.

[0125] As a result of the above processing, a print layout
approximating the user’s preference can be automatically
generated, even in the case where a suitable style sheet does
not exist, enabling the hassle involved in deleting unneces-
sary parts such as advertisements to be reduced.

Embodiment 6
FIG. 16
Embodiment with Printer Driver

[0126] Finally, a Web page printing apparatus according to
an embodiment 6 will be described using FIG. 16. With the
aforementioned first to fourth embodiments, the print con-
troller 105 which undertook the core processing of the Web
page printing apparatus of the present invention was a com-
ponent incorporated in advance in the Web browser 10 or a
plug-in added later. In embodiment 6, the case is shown where
a similar effect is obtained even if this print controller is
constituted as part of the functions of the printer driver 12.
[0127] FIG. 16 is an example in which a print controller is
also added as part of the printer driver 12, in addition to the
print controller 105 of the Web browser 10. A private spooler
13 is a component that temporarily saves rendering com-
mands input to the printer driver 12 in an intermediate format
before being converted to PDL. Reference numeral 14 is the
print controller.

[0128] In embodiment 1 to embodiment 5, the print con-
troller 105 receives input of Web page data to be printed from
the page display unit 103 of the Web browser 10, whereas the
print controller 14 of the present embodiment receives input
of'data to be printed from the private spooler 13. The fact that
the print controller 14 communicates via the network control-
ler 101, and performs print output to the graphics engine 11 is
unchanged from embodiment 1 to embodiment 5.
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[0129] Incidentally, with a general printing system, com-
ponents from the applications to the printer serving as the
output destination form a linear configuration, but with the
present embodiment, the graphics engine 11, the printer
driver 12, the private spooler 13 and the print controller 14
form a loop configuration. This is to enable the print layout
and print settings to be changed by temporarily holding data
to be printed in the computer, rather than it being output for
printing to the printer 3 immediately after the user has given
the instruction for printing. That is, the intermediate format
saved in the private spooler 13 via the printer driver 12 is read
by the print controller 14, and the user is able to input an
instruction to change the print layout via a user interface
displayed by the print controller 14.

[0130] Further, the print controller 14 performs layout of
the intermediate format based on an input change instruction,
and re-outputs a rendering command to the graphics engine
11 again. When re-outputting a rendering command from the
print controller 14, information instructing that this is the
“second round of printing” is included in the rendering com-
mand, so that the processing does not loop endlessly.

[0131] Here, in order to rearrange a print layout, which is a
main focus of the present invention, in the print controller 14,
the intermediate format saved in the private spooler 13 needs
to be converted to HTML format, which is an actual Web
page, or a format approaching HTML format. As an example,
EMF (Enhanced Meta File) format conventionally used with
Microsoft Windows®, being a primitive format specifically
designed for rendering, is not suited, but XPS (XML Paper
Specification) supported by Windows Vista® is suitable. With
the XPS format, the rendering information of a page is written
in XML markup, and much information apart from rendering
information can also be represented. For example, it is pos-
sible to define parts constituting a Web page by hierarchizing
XML markups and compiling a number of pieces of render-
ing information, and to also define layout information relating
to each part separately from page information. Further, URL
information on Web pages that is necessary in the present
invention and page title information can also be defined in
XPS data.

[0132] As discussed above, even in a printing system such
as shown in FIG. 16, a Web page printing apparatus of the
present invention can be configured by selecting HTML for-
mat or a format equivalent thereto as an intermediate format
to be temporality saved.

Other Embodiments

[0133] Aspects of the present invention can also be realized
by a computer of a system or apparatus (or devices such as a
CPU or MPU) that reads out and executes a program recorded
on a memory apparatus to perform the functions of the above-
described embodiments, and by a method, the steps of which
are performed by a computer of a system or apparatus by, for
example, reading out and executing a program recorded on a
memory apparatus to perform the functions of the above-
described embodiments. For this purpose, the program is
provided to the computer for example via a network or from
a recording medium of various types serving as the memory
apparatus (e.g., computer-readable medium).

[0134] While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
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accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
[0135] This application claims the benefit of Japanese
Patent Application No. 2009-022963, filed Feb. 3, 2009,
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. An information processing apparatus for printing a Web

page constituted by a plurality of parts, comprising:

a selecting unit, configured to select a part to be printed
from parts constituting a Web page targeted for printing;

a creating unit, configured to create a style sheet for print-
ing on which the part selected by the selecting unit has
been rearranged;

a storage unit, configured to store the style sheet in asso-
ciation with an address of the print target Web page;

an extracting unit, configured to, in a case where a Web
page newly targeted for printing is displayed, extract a
style sheet to be used for the new Web page from one or
more style sheets stored by the storage unit, based on an
address of the new Web page; and

a generating unit, configured to generate a print page based
on the style sheet extracted by the extracting unit and the
new Web page.

2. The information processing apparatus according to

claim 1,

wherein the extracting unit extracts a style sheet associated
with an address of which at least a portion indicating a
server matches the address of the new Web page.

3. The information processing apparatus according to

claim 1, further comprising:

a display unit, configured to display the print page gener-
ated by the generating unit,

wherein the storage unit further stores a frequency with
which printing has been performed using the style sheet,
in association with the style sheet and the address of the
print target Web page, and

the display unit, in a case where a plurality of style sheets
are extracted by the extracting unit, displays a plurality
of print pages generated from the plurality of style sheets
and the new Web page, in order of the usage frequency.

4. A method of an information processing apparatus for

printing a Web page constituted by a plurality of parts, said
method comprising:

a selecting step of selecting a part to be printed from parts
constituting a Web page targeted for printing;

a creating step of creating a style sheet for printing on
which the part selected in the selecting step has been
rearranged;

a storage step of storing the style sheet in association with
an address of the print target Web page;

an extracting step of, in a case where a Web page newly
targeted for printing is displayed, extracting a style sheet
to be used for the new Web page from one or more style
sheets stored in the storage step, based on an address of
the new Web page; and

a generating step of generating a print page based on the
style sheet extracted in the extracting step and the new
Web page.

5. The method according to claim 4,

wherein in the extracting step a style sheet is extracted
which is associated with an address of which at least a
portion indicating a server matches the address of the
new Web page.
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6. The method according to claim 4, further comprising:

a display step of displaying the print page generated in the
generating step,

wherein in the storage step a frequency is further stored
with which printing has been performed using the style
sheet, in association with the style sheet and the address
of' the print target Web page, and

the display step of, in a case where a plurality of style sheets
are extracted in the extracting step, displaying a plurality
of print pages generated from the plurality of style sheets
and the new Web page, in order of the usage frequency.

7. A computer readable medium storing a program thereon,

a computer performs by executing the program a method of
an information processing apparatus for printing a Web page
constituted by a plurality of parts, said method comprising:

a selecting step of selecting a part to be printed from parts
constituting a Web page targeted for printing;

a creating step of creating a style sheet for printing on
which the part selected in the selecting step has been
rearranged;

a storage step of storing the style sheet in association with
an address of the print target Web page;

an extracting step of, in a case where a Web page newly
targeted for printing is displayed, extracting a style sheet
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to be used for the new Web page from one or more style
sheets stored in the storage step, based on an address of
the new Web page; and

a generating step of generating a print page based on the
style sheet extracted in the extracting step and the new
Web page.

8. The medium according to claim 7,

wherein in the extracting step a style sheet is extracted
which is associated with an address of which at least a
portion indicating a server matches the address of the
new Web page.

9. The medium according to claim 7, wherein said method

further comprising:

a display step of displaying the print page generated in the
generating step, and

wherein in the storage step a frequency is further stored
with which printing has been performed using the style
sheet, in association with the style sheet and the address
of the print target Web page, and

the display step of, in a case where a plurality of style sheets
are extracted in the extracting step, displaying a plurality
of print pages generated from the plurality of style sheets
and the new Web page, in order of the usage frequency.
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